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and derivatives, method for producing the same and their use The
HydrdaVBipiRaELaiTs {91sbsiiv ke hinbe i acids, and to
_ their 5 physiologically tolerated sal%s. Comﬁé}u}%f(?s&% g%rrﬁ’l’é?%s‘fﬁi}lc%ut?lee same and
thelr ¥88ve been described in the prior art, and their use for the treatment of
diabetes has been described in WO 99/58518. Further compounds of
. Similar structure are disclosed in WO 2004/099170, EP 0 490 820 and
The inygrsion reberge SobFRENAS SHoNKHEE bemd dadnothidiaimi of providitg:r
physictORRANGRMith which it is possible to prevent and treat Diabetes
mellitus. The compounds were intended for this purpose to display a
therapeutically utilizable blood glucose-lowering effect. 15 Summary of the
Complfi¥eBtonAEoding o afirstas [§ Is provided a compound of the
pformulg L0 HO " RIARD %\Rf&%&%g‘ﬁ%\ﬁ i %ﬁg%%anlhag S gR{or the
treamais pEdigier haf Oreajeatiitd HCV 048] 8(ER:06)-adkenylnds of similar
strucrtté RO N0 AT ed SO BNV E AR OTATY
(Ci-C6)-alky1- cycloalkyl -(cz-c6¥§a%%ﬁ%?/§§§|8§ﬁ<3@3vaé i %'alkyl,
alkenyl, aryl and cycloalkyl radicals may be substituted by F, Cl, Br, 1,
. CF3, NO2, N3, CN, COOH, COO(Cj-C6)alkyl, CONH2, 25
The Ineaiipn (GHC8jEHGL LONFCT-oB)kyBooysioaiiyl OB} dlkemyksible to
preven(GAdGEIaalkyahdie OrilhlnG S F kb @GR HCwE0) 1KY ed for this purpose o

. o-%o- C7-C ?-aryl, 0O-CO-(C1-C6)-heterocycle,
display a therapeutically utilizable blood glucose-lowering effect.

Summary of the Invention

According to a first aspect, there is provided a compouﬁd of the formula I,

0
HO —x/ 'R1
N \\ /A-’W R2
/f \\ /’ — \\ [ _”Q\
HO— —{\, R
AN /,'7 N // ©
I
in which the meanings are
R1 ~{(Cy-Cey-alkyl, -(C1-Cyl-alkyl-0-(C:-Cy)-alicyl, ~(Cy-Cg)-alkenyl,

~(Cs-Cyj-cycioalkyl, -aryl, -(Cy-Celalkyi-aryl, «(Co-Coy-alkenyl-aryl, (C;-Ce)-alkyl-
cycloalkyl, (Cy-Cel-alkenyvi-cycioalkyl, where the alkyl, alkenvi, aryl and cvcloalkyl radicals
may be substituted by F, CL, Br, I, CF3, NG, N, CN, COOH, COO(C,-C)alieyl, CONH.,
CONH(C,)-Cg)alkyl, CONI(Cy-Ceralkyila cvcloalicyl, (Ca-Ce}-alkenyl, (C,-Cyi-alkymyl,
O~(Cy-Cej-alkyl O-CO-(C,-Cg)-alkyl, O-CO-(C,~-Cg)-aryl, O~CO—(C;-Cé}-haterocyc}e;
POaHa, SO:H, SO;-NH;, SO;NH(C;-Cej-alkyi, SO;N[(C;-Cy)-alkylls, S-(C)-Ce)-alkyl,
S-(CHyje-aryl, S4(CH,)p-heterocycle, SO-(C:-Cy)-alkyl, SO-(CHa)y~arvl, SO~(CHa)y-
heterocycle, SC.-(C-Cyi-alkyl, SO~(CHajy-arvl, SO»-(CHa)jn-heterocycie, SO--NH(CH,)

%



- 10

15

20

23

3G.

w0 200984534,7503H, SO2-NH2, SO2NH(Ci;C6)-alkyl, SO2N[(C1-C6)-alk
S-(C1-Co6)-alkyl, S-(CH2), aryl, S-(Clg|2)n heterocycle, SO-(C; 66‘5%?3?95/0“940
SO-(CH2)r,-aryl, SO-(CH2)n- heterocycle, S02-(Cj-C6)-alkyl, SO2-(CH2),

aryl, wmm%mwﬁ@%@@mmﬁ@t%ﬁo£9P@’©9¥@%71—%6>

” @;/EPZOOS/OlZ%O aryl, S02-NH(CH2)o heterocyc e,
alky Y bt S ey DR o %ﬁiza\ﬁ(@ N6 By ierrerdeerdsyeie may be
0-6, amas&f@ﬂaaca—myagteﬁfz%ﬂ&(%%m heteracyeielgher e nmayRer 08 5y,

d.the ar | radical or heterocyclic radical may be substituted up to twice”’

OH, #\1%4 ' OH R NGR) éwld@F@S@lé@i éé’,balkw (CI-C6)-alkyl,
CONHNNES QﬁU*&@WkﬁWQ@Qf% %)gé@%&@ UHNZNH-CO-(C)-Co)-

CI C7&qa(_':®NH “CO-(C-C6)- akyl NH alkyl
alkyl ey Nﬁft%hﬁfyromlﬁﬁﬁ fﬁ@@r@wd@H -COO-

h dN @cw EHEIR N

Ce)-al bcgeg -6 y( xnfg@r ek Eeie& d%(@ql(@eb@)ﬁﬁlkﬂo aryl,

N(C- GO YEDLUfein68)ctdkW ¢ Ahetersey,
( A CI-C6) all?é N(Ctlgc%(jaalkygl}pgg)g%lﬁll%ryl N C| é%li%lkcpo

heterow@ﬁ%@@@kyér REHER) CalkFIROONC O kalkye; NH-aryl, N(C1-Co)-
alkyl megﬁ)eaﬂ@d),r@@w&pb glhyt)@w(cz )-alk s g Négcg 3 alkyl)-CO-
N(C %CI C(‘ﬁ/ 'IdYCO N( Cl- C6 heterocyce N

1 1@ @C@}a C@}@_ﬁl}g}l eterocycle, N((C; -Ce)-alkyl)-

conan @@d@%‘f@ﬂ‘w%%%%% S e

O-(C1-C6)-alkyl, N(heterocycl
Nt RO b1 MOy oL My SR agyocselel-CO0-(C-Cor
alkyl, N{aeterocyeis)y; mt%}g&é’,@gﬂgkgﬁ I\PTEEF@ gg)(&:&% N(heterocycle)-COO-
o7, T ARG S O aH NEACOINALO gn{;@@y lky). N(aryl)-CO-NH-
aryl, rﬁ(gaﬁww@ @{%gfﬁaﬁglg%@kﬁ(l@&%lﬁﬁ& % LRt

a ar ar ar
(C1- Cﬁ@@i&%@%‘)&?ﬂ%&%ﬁz o %’FW @@1 -Co)-allcyl)-aryl,
w(mfhmacy@t@lwm&mwm@@wm@mﬁw N %he@? o,
Br

het kcal may be substituted one to 3 times b | OH CF3
CLerOE} ORI BN RESFARISTE LY BT @eﬁmw@gﬁgw s e
substibi(¢S bfebhalkihds BAZ-CHE:, CRBHCEPRAC SOy, 0G@NHZ  atky1, ( C\Co

alkyl, NHa, NH(C,-Ce)-alkyl, N((C3-Cg)-alkyl)y, SO2-CHs, COOH, COO-(C,-Cg)-alkyl,
CONHy;

R2 ~(C1-Co)-alkyl, -(C-Cy)-alkyl-O-(C;-Cy)-alkyl, -(Cy-Cy)-alkenyl,
~(C3-Cg)-cycloalkyl, -(Cy-Ce)-alkyl-aryl, -(C,-Ce)-alkenyl-aryl, heterocycle, ~(C-Cs)-alkyl-
heterocycle, -(C,-Ce)-alkenyl-heterocycle, -(C1-Cg)-alkyl-cycloalkyl, -(Cy-Cg)-alkenyl-
cycloalkyl, where the alkyl, alkenyl, aryl, heterocyclyl and cycloalkyl radicals may be
substituted by F, CL, Br, I, CF3, NOs, N3, CN, COOH, COO(C,-C)alkyl, CONH,,
CONH(C)-Co)alkyl, CON[(C;-Colalkyl]s, cycloalkyl, (Co-Cg)-alkenyl, (Co-Ce)-alkynyl,
O-(C;-Co)-alkyl 0-CO~(C;-Ce}-alkyl, O-CO-(C;-Cg)-aryl, O-CO-(C,-Cq)-heterocycle; |
PO3Hz, SO3H, SO2-NHa, SO;NH(C-Cy)-alkyl, SON[(C-Ce)-alkylls, S-(C-Cy)-alkyl,
S-(CHa)o-aryl, S-(CHa)p-heterocycle, SO-(C;-Cg)-alkyl, SO-(CHy)p-aryl, SO-(CH,), -
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w0 20850RZs{CI-C6)-alkyl, Q(CI-C4)-a|ky|-03(CI-C4)-a|ky|, -(CZ-CG)-aIW .
-(C3-Cqg)-cycloalkyl, -(CI-C6)-alkyl-aryl, -(C2-C6)-alkenyl-aryl, heteré%:})’/zc %3,/012940
-(CI-C6)-alkyl- heterocycle, -(C2-C6)-alkenyl-heterocycle,

heteroc(ﬁkcle{ﬁ@gaq@key)ebhjkﬁ@ﬁ@f%@@?ﬁ:%e%@%&étgﬂ@@gﬂﬁ@?%ﬁg(Cé—Iz)n_
, heteroc oalkyl radicals may be_substituted by F,
oy, S O R R R A D opaniy, Somiis S0
e ML P T
) -C6)-alkynyl, O:-(C1-C6)-alkyl O-CO-(CI-C6)-alkyl, O-CO-(CI-C6)-aryl,
0-6, a‘%8¥@f&%€?%e%%%§8@53%§ﬁ%%§§?§@.wm§d up fo twice by F, C1, Br,
OH, CS‘QM(CNZC@)GQZIKyD&Q%N{X@Ik@@I{agk&Hﬁa}Iﬁ)g%ﬂ}%@)éaIkyI, Is-s(gHé)lz)

- rocycle, SO-(C;-C6)-alkyl, SO-(CH2)n aryl, SO-(CH2)n
Cm%%é%‘%e@é@%%ﬁ%@%@ﬁ%@e@%re @cﬁg&ﬂf@s&@nﬁﬂ;-w-
alkyl, 51(2)2—@0@2()@a@&)—ﬁm?},(ﬁH@@h@tﬁ[Q@%cteg)S}Q"%rﬁu%ﬁﬂ &lﬁw@llr@b—aryl, NH-COO-

- - rocycle, r -(0)-alky n-aryi,
T AR [ICIE M
C- oMM CEaI sy a0 o s et <o
eroGyCHC raj ma S ute O twice by I, , bl’, ,
o R s ey R BB R yCOO-
heterohyez, Mf%mé—%a)ﬂkfmﬁegaw?m;ﬁ;Nﬁ@g%ﬁwlbomm N(C1-Ce)-
-CO-(CJ-C6)- - -(CI-C6)-alkyl, -CO-ar
o S Ry OB 00 herelG e (Cr-Cor st -
kvl ey S v e
SRRV L0 N opacz o) d syl - B aloR S
o A M 2 R e % 2 .
N(hetNQ@f@G)Qf:tﬂ%@IQ@aﬁﬂé%?ﬁﬁ@kwE%%E?ﬂ%ﬁogﬁﬁyde)l-COO-»{'C;-Cs}~
alkyl, ﬁggﬁg%ﬁéﬁfy}:%%ﬂw%@é@éé}z,%%@1}-)E:%c%’-a}yz, N{heteracycle)-COO-
aryl, W%(@'@@-NﬁyO’SC*OaNallﬁﬂpﬁfl)ﬁaéé@tbia}@lﬂé§@€$\I§%Hiltkcxgeﬁ)l-€116y?, %\?(a.ryl)-]CO-NH-
- -Co- -aryl, -C6)- -CO- -C6)-alkyl)-heterocycle,
o N R T TS s N D BASEle 520
(CI-C&@@bmgée%mlsméam?«fifimlfré%)%r%ﬁé@%c1-ca>~a1ky1>~aryz,
1 N@FYR COQ:(Cl-C6)-a ocycle)-COO-(C1-C6)- alkyl,
e R O NREToEy o b N oDt C-Co
heteronj(Heterbeycteyr@OR-(afy kybiaryie GO NI HE LO@kaliefiic radical may be
substi HOPIHORY S RGOS MH (5 &0 MY N Q) SRR, 00,0t (C1-Co)-

alkyl, NH;, NH(C;-Cg}-alkyl, N((C1-Cg)-allyl)z, SO.-CH;, COOH, COO-(C;-Coalkyl,

A a bond, O, NH, §;

and the physiologically tolerated salts thereof,



aryl, N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(CI-C6)-allcyl)2,
N(heterocycle)-CO-N- (CI-C6)-alkyl)2, N(aryl)-CO-N((C,-C6)-alkyl)-aryl,
N(heterocycle)-CO-N((CI-C6)-alkyl)-aryl, 20 N(aryl)-CO-N-(aryl)2,
N(heterocycle)-CO-N-(aryl)2i aryl, O-(CH2)n-aryl, O-(CH2) - heterocycle,
where n may be 0-6, where the aryl radical or heterocyclic radical may be
substituted one to 3 times by F, Cl, Bg, I, OH, CF3, NO2, CN, OCF3,
O-(C1-Ce6)-alkyl, (CI-C6)- alkyl, NH2, NH(C1-C6)-alkyl, N((CI-C6)-alkyl)2,
S02-CH3, COOH, COO-(C1-C6)-alkyl, CON-H2; 25 A abond, O, NH, S;
Acemditgetphy sislogicaipptoléreme d sy itesrdiod. uSo Sathkcuordivgds as defined

abcv@qePe:a8Raak thatgilsmepyided the use of the compounds as defined
above for procfucing a medicament. According to a third aspect, there is

provided a medicament comprising one or more of the compounds as
AcdefimedtabohedAcperdifgto ia fooviedspecid itvanens quropitecearne or more of

the g&q&%@%rgswgg%g&ne or more of the compounds as defined above

and at least one other active ingredient. According to a fifth aspect, there
is provided the use of the compounds as defined above for producing a

Acdoeiiigamenbietresducinghbloodiginioss 1 Acehtdinghtaenghitiaspectithere of

the'éo@é&é’ﬁ%ﬁg &L‘ééf‘?%&iﬁ%‘%%%ﬁ‘%f o %ﬁé"&ﬁ NG ix@‘eb;?lv?gé%%‘é?md“c'“g a
medicament for the treatment of type Il diabetes. According to a seventh
aspect, there is provided the use of the compounds as defined above for

AcRrvcing aimedipamanttorstha tiaaimentof istierbanessekliRidandd above
carhohydrate metabolism. According tq an eighth aspect, there is provided
PErd ALY

for producing cament 10 Ucin HCOQSE, . .
ﬁ]e use %fatﬁle compounds as aern ove 1or producmg a medicament

for the treatment of arteriosclerotic manifestations.
According to a sixth aspect, there is provided the use of the compounds as defined above

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

According to a seventh aspect, there is provided the use of the compounds as defined
above for producing a medicament for the ftreatment of disturbances of lipid and

carbohydrate metabolism.

According to an eighth aspect, there is provided the use of the compounds as defined

above for producing a medicament for the treatment of arteriosclerotic manifestations.

According to a ninth aspect, there is provided the use of the compounds as defined above

for producing a medicament for the treatment of insulin resistance.

According to a tenth aspect, there is provided a process for producing a medicament
comprising one or more of the compounds as defined above, which comprises mixing the
active ingredient with a pharmaceutically suitable carrier and converting this mixture into

a form suitable for administration.

Preference 1s given to compounds of the formula [ in which the radicals R1, R2 and A

have the following meaning:
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R1

A

ording to a ninth aspect, there is provided the use of the compounds
efined above for producing a metlicament for the treatment BEHHBEAIPS/012940
resistance. According to a tenth aspect, there is provided a process for

Gofined SbOse MR SafoheLk Ry e FU0NE orech A oo

- pharmacititedihl stitabld Caffigrind-eoryeding thislinahglLieaintoCa- Tmalkyl-

suitable Inistration. Rreference is,given to compgunds. of the
formulaﬁélgv%gygf T(é%‘?{; i"édg) S rﬁﬁ%ﬁ%ﬁ&’ Wa\elléet%g %&N?ﬁléeﬁgaﬂﬂg@d '
WO 2006/68697r4lRaT BR2B0SMO420401 B FCULI8)-alKy,-Co)alkyl, O-(C)-Cq)-
-(C1-C4gma§)fyl-O-(Cl-C4)-aI‘kyI, -(C2-C6)-alkenyl, -(C3-C8) cycloalkyl,

-aryl, -(C1-C®)-alkyl-aryl, -(C2-C6)-alkenyl-aryl, -(C1-C6)-alkyl- cycloalkyl,
-(C2-C6)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl and cycloalkyl

radicals_ppay-be substituted b , 1~(Ci-C6)alkyl, Q-(C1-C6)- 5

alkyl; Rsz‘t%tﬁ’g%ﬁ?ﬁrkﬁl%f%%ﬁ%ﬁo%@f@%a( 9186()&1156’9?)@%%1%)-
-(C3-C8ydgelsnlkyC:(CiraBybdiaylharil, -(CRCE) alkenylirtytocycie, -(C;-C)-

h - [kyl- le, -(C2-C6)-alkenyl- le,
b R e
?:IlkeBnyII,-@fﬂaéﬁk@nybt;ﬂ@mikgyd?mﬂ?d:m%kﬂsm;ﬂeasgrzilbﬁﬂtbliedyb}yylzand
oy el S e e g -Cr-Cor
compouiiiglof the formula | in which the radicals RI, R2 and 20 A have

the following meaning: Rl -(C1-C6)-alkyl, -(C1-C6)-alkyl-phenyl,

-(C1-Cé6)-alkyl-(C3-C8)-cycloalkyl, -(C3- C8)-cycloalkyl, where the alkyl,
phenyl @hBoegéloalkyl radicals may be

and the physiologically tolerated salts thereof,

Particular preference is given to compounds of the formula I in which the radicals R1,R2 and

A have the following meaning:

R]

-(Cy-Cy)-alkyl, -(C;-Ce)-alkyl-phenyl, ~(C4-Ce)-alkyl-(C3-Cg)-cycloalkyl, -(Cs-
Cg)-cycloalkyl, where the alkyl, pheny! and cycloalky! radicals may be
substituted by F, Cl, Br, 1, (C;-Cg)alkyl, O-(C; -Cei-alkyl;

~(Cs-Ce)-alkyl, -(Cy-Cy)-alkyl-phenyl, -(C1-Cg)-alkyl-(Cs-Cg)-cycloalkyl, -(Cs-
Cs) cycloalkyl, -(Cy-C)-alkenyl-phenyl, -heterocyele, where the alkyl, phenyl
heterocyclyl and cycloalkyl radicals may be substituted by F, Cl, Br, 1,
(C1-Ce)alkyl, O-(Ci-Cy)-alkyl;

*

a bond;
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WO 2006{3tUted by F, CI, Br, |, (Ci-C6)alkyl, O-(C1-C6)-alkyl; 25 R2 PCT/EP2005/012940
-(C-C6)-alkyl, -(C1-C6)-alkyl-phenyl, -(C1-C6)-alkyl-(C3-C8)-cycloalkyl.,

-(C3-.CG8) cygloalk 2- C%}g{;\lkenyl phenyl, -heterocycle, where the
and thea%’i@ﬁla‘?e ,Yﬁgfé% &jcloalkyl radicals maybe substituted by F,
Cl, Br, 1, 30 (Ci- CG)aIkyI 0-(C1-Ce6)-alkyl; A a bond; WO 2006/063697 5

PCT/EP2005/012940 and the physiologically tolerated salts thereof. Very
particular preference is given to compounds of the formula | in which the

Very ﬂ@d@a@ RbidzcR2-andddnavectheialiowing ﬂﬁ@%ﬁ&giﬁlin%ehﬁnzf&ahals RI,
H2-(C3- 08 cycloalkyl, -(C3-C8)-cycloalkyl, where the phenyl and

R2 aﬂdcﬁc‘%%{mf‘r A4 B Sghstituted by F, Cl, Br, I, (Cj-C6)alkyl, O-(CI-
C6)-alkyl; 10 R2 -CH2-phenyl, -CH,-(C3-Cs)-cycloalicyi,

-(C3-C8 cloalky{l c-C6)-alkenyl- phenyl -CH,-heterocycle,
Rl heterot i}@lyé‘:’m%’re"t Hpshieniis ratelerdizly rdnd Ceyeiangkradicasss the pheny!

maybe gubstititen-pyrkiicdisBhel (CLGORIRY H9-C-C8) alkyl 208, o.(c,-

bond; and the physmloglcally tolerated salts thereof. 20 The disclosuré
relates Blr‘%ounds of the formula | in the form of their racemates,
racemic mixtures and pure enantiomers and to their diastereomers and
mixtures thereof. If radicals or substituents mg}:g/ occur more than once in

B2 the comipotrdiEBY s Toritteird s sy 028 thal anCisepkastienty 6F Gaealkeny!-
anothergﬁ@gg@ t@stﬁ@&éﬁ@@}@mﬁﬁﬁegﬁg |Qg€}{é¥£%@5ﬂéﬁ@f%@tnm cyelyl and

cycloalky! radicals may be substituted by F, C1, Br, I, (Cy-Coralieyl, O-(C)-Cq)-
alkyt;

A a bond;

and the physiologically tolerated salts thereof.

The disclosure relates to compounds of the formula I in the form of their racemates, racemic

mixtures and pure enantiomers and to their diastereomers and mixtures thereof,

If radicals or substituents may occur more than once in the compounds of the formuia L, they

may all, independently of one another, have the stated meanings and be identical or different.

Pharmaceutically acceptable salts are, becavse their solubility in water is greater than that of
the initial or basic compounds, particularly suitable for medical applications. These salts must
have a pharmaceutically acceptable anion or cation. Suitable pharmacentically acceptable acid
addition salts of the compounds of the invention are salts of inorganic acids such as hvdre-
chloric acid, hydrobromic, phosphoric, metaphosphoric, nitric and sulfuric acid, and of
organic acids such as, for example, acetic acid, benzenesulfonic, benzoic, citrie, ethane-

sulfonic, fumaric, giuconic, glyeolic, isethionic, lactic, lactobionic, maleic, malic,
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Pharmaceutically acceptable salts are, because their solubility in water is
WO 200pd488F than that of the initial or basié compounds, particularly s@itatie2fos/012940
medical applications. These salts must have a pharmaceutically

acceptable anion or cation. Suijtable pharmaceutically acceptable acid 30
e R e e CBRETAIS B (RS VB Ao A BT mBRgARfetically

accepabigsssichais hydiomebione sid, MyxdrDbMIcIPN@EBREGodium and potassium
salt m tﬁfhosggg#cf rgitri]c zznd ulfuric acid, and of organic acids such as, for
S AP AR B A B R STERTS BRAZGICRISHHE: #tkahaogtem, (2-amino-
2-hydfomaniehghichninralyediic), isrthiaritniacticyastobiemis: spalgiesmagic,
WO 2006/063697 6 PCT/EP2005/012940 methanesulfonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable

Salts bakie shdtsacedmidNoniibeatid] aikabnetal salis(suehps SedibRaRdate
tal salts (such as magnesium and

ke goﬁlzsiuom. alts), alkaline egr%e : ' _
T RS Y PR ER B E S - A S SR R Histhy imt spsdigtasdaralye

prepagigthangianfice dysifeoreiudenediomingFaksyvith aphagpassytically

unaccegg;lble anion such as, for example, trifluoroacetate likewise belong

nonth AR IOF SRS A B HE IARRIERIPES useful intermediates for the

preparation or purification of pharmaceutically acceptable salts and/or for
use.in _nontherapeutic, for example in vitro, applications. 10 The term
The (6 R T SPG AT AL DA L SR SHEFS t Ay Physiologically

tolerapliykidiagivaby atolenptechdervatingatin comprundeafithie formulabRlidbester
[ tian, for example an ester, which on administration to a mammal

. .inve

b R R At 55 D14 Yo HRP e Pt e e (crecly
or indoentiypundropshedariwadaianiastive snetabelite theeeahds

Physiologically functional derivatives include prodrugs of the compounds

of the invention, as described, for example, in H. Okada et al., Chem.
Physi¢ihgioall Bfiihc1984] d} &itr6.i5elake prodrugs shdeomptlnalizadia Mvhtion, as
sescr {38 S9BROUEY of the ueion, These mipduos ey demselves be,
prodrugs can be metabolized in vivo to a compound of the invention. These prodrugs may

themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for example
as amorphous and crystalline polymorphous forms. All polymorphous forms of the
compounds of the invention belong within the framework of the invention and are a further

aspect of the invention.

All references to “compounds of formula I”” hereinafter refer to compounds of the formula I as
described above, and their salts, solvates and physiologically functional derivatives as

described herein.

An alkyl radical means a straight-chain or branched hydrocarbon chain having one or more
carbons, such as, for example, methyl, ethyl, isopropyl, tert-butyl, hexyl.
The alkyl radicals may be substituted one or more times by suitable groups such as, for

example:
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The compounds of the invention may also exist in various polymorphous
WO 20R8hrac0r example as amorphous ard crystalline polymorphousPSFiiR20a5012940
polymorphous forms of the compounds of the invention belong within the

framewor the inyentj d urther, aspect of the invention. 25
F, 18 oo S STk B R Gt g ol
CON{CGWGQ)HHQ?]Q@F@O%?HW[&JM{%}Jdmmq@b%y@ug%@ghﬁi(@gt%gﬂwis |
a siplogica ctional derivatives,as, described herein. n alky
O'Cor"géjiégllﬁ 1 S‘%’gﬁé@f@%ﬁﬂ%ﬁk&h& ‘d%’(ﬁ%&&?%eéhain having one
POSHW&@?}? sma@rb@?:g,sg_m?fﬁs:;forspxm%pIsomgtf@ékcesmisﬂpmwt@wkgp,
Xyl e yl radicals may_ne titu one or mare times sultable
SO A B B SR 0 2o051db Do T PEIERSOURN oo
heteroylt, BOM@)%H}@‘W» Nﬁem&%@?, @Q@iﬁﬁ%ﬁﬁﬁb}@)gl;ﬁ@%vlﬁ}l(c}‘h)n'
O i-C6 , CON[(CI-CB)alkyl]2, cycloalkyl, (C2-C6)-alken
aryl, S(%’Z%%i%@n%‘%’f&‘%@%%ﬁﬁ& Iéyé@nfg])gg Zg i’fiog-%ﬁy((gﬂéy@;"-aryl,
alkyl)@l@@—{@teﬁﬁ)ﬂﬂelf?ﬁ?@&ﬂ?ﬂ@ﬁ@l)%,@?}jxﬁwitirocycle)z where n may be
SO2ZNH(Ci-Cg)- S02N[(G-C6)-alkyl]2, S-P-C6)-alkyl, 5 .
0 6, P L REASISCy o R CEF AR, SEH s By B
OH, GOXTHAN heteraaye(€; SR L1 C6)-alkyhliSAZNEH2) -aryl, SO2-(CH2)n
cycle, -NH(CH2)n S02-NH(CH erocycle,
O e oo GOSN By R O Instere el o
alkyl, SORNNCGH2)y Cand)Ry SSE(CHR), Nk tetbhyrie)2ylbereinaay-hel NE6.COO0-
and the ar i r heterocyclic radi a tit up to twice
heter A ] s 0D, O, s ol e I e sy
N(C-NBEIGINEIINE 2T, NHRYINMC(C T SajalkyC N QL -CR)-allkyl) (C1-Ce)-alky]
O NEGACR)-acyl, NH-CO-(C-C6)- glkyl, NH- -(Ct-C6)-alky
O o A DS Rrl: NI DO I NRPCae: MRyl
~COONIT @I (IS 6}l NERSTHN I elfy) MG OHt Dgtetiodycle)-NH-aryl,
N KRR PR Reh SR NE ERY IO KR R N -
alkyl)-CO-N((C-Cq)-alkyl)-aryl, N((C;-Cg)-alkyl)-CO-N((C;-C¢)-alkyl}-heterocycie,
N((C1-Ce}-aiky])-CO-N-{(aryl);, N((C)-Cqg)-aiky]}-CO-N-(heterocycle),, N(aryl)-CO-(C,-Cg)-
alkyl, N(heterocycle)-CO-(C,~Cq)-alkyl, N(ary}-COO-(C;-Cg)-alkyl, N(heterocyele)-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;-Cs)-alkyl), N(heterocycle)-CO-NH-(C;-Cg)-alkyl), N(aryi)-
CO-NH-aryl, N(heterocycle}-CO-NH-aryl, N(aryl)-CO-N-(C;-Cq)-alkyl}s, Nheterocyele)-
CO-N-(C;-Cg)-alkyl)z, N{aryh)-CO-N((C;-Cg)-alkyl)-aryl, N(heterocycle)-CO-N((C;-Ce)-
alkyl)-aryl, N(aryl)-CO-N-(aryl);, N(heterocycle)-CO-N-(aryi),, aryl, O-(CH,),-aryl,
O-(CHg)g-heterocycle, where n may be 0 — 6, where the aryl radical or heterocyelic radical
may be substituted one to 3 times by F, Cl, Br, [, OH, CF;, NO,, CN, OCF4, O-(Cy-Cg)-alkyl,
(Cy-Co)-alkyl, NHa, NH(C1-Cg)-alkyl, N((C,-Cq)-alkyl)s, SO,-CHs, COOH, COO-(C,-Cg)-
alkyl, CONH,.

An alkenyl radical means a straight-chain or branched hydrocarbon chain having two or more

carbons and one or more double bonds, such as, for example, vinyl, allyl, pentenyl.
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15 -CO-aryl, N(Ci-C6)-alkyl -CO-heterocycle, N(Ci-C6)-alkyl -COO-aryl,

WO 200(@i2@6)-alkyl -COO-heterocycle, NECi-C6)-alkyl -CO-NH-(C1-CGE)Lalk3Ays/012940
N(C;-C6)-alkyl -CO-NH-aryl, N(C1-C6)-alkyl -CO-NH-heterocycle,
N((C1-C6)-alkyl)-CO-N-(C1-C6)-alkyl)2, N((C1-C6)- .

The a%%wj@@gﬂ%(%gtgyéwgtgm %r;ae 03{“ )more gmes%y)sul‘{abie groups such as, for

examM(E1e0B-AFCAN(GLCE) clkmhedmcyc)alkyl, CONH,, CONH(C,-
N((Ci-C6 -allélpl‘%-CO-N-(ari;;)Z, N(gCJ-CG -alkyl)-CO-N-(h ter;ﬁyglg}%cé}“alky]

Colalkyln NS R ey dp ki etetsryedieioltetenamyl:
O-coN@IGRE: (C=Ca)calkyh- Mheteoeyas) Rt(6dcl)-alkyl,

N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)-COQ-aryl,
PO O IO SNy G NN B ey AR (Cr-Co-als
S-(CI—%:%E@F?K@Y@Z:H%ﬂg%%ﬁc@%%@ﬁdgygﬁ)hﬁ&%)sg@)ﬂﬁﬁbaladztﬁﬂ, SO-(CHa)yr
eterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C1-C6)- ,
heteroR e e} NSy Ay 5 by - SO s R A
O e e L
eterocycle)- -IN-(a ryl, Q- - )" erogycle,
Sy Db RIS S8R ekt o) G N T el gy ey be
0 — 6, hadthsityitediRapdondttiroeschy fad(dalBiial; K2HuEERtMQR, € NvIRCH3F, Cl, Br,
-(Ci-C6)-alkyl, (Ci-C6)-alkyl, NH2, NH(Cj-C6)- , N((Cj-C6)-alkyl)2,
OH, szé%s?%kdﬁﬁé ,Béb%l(gﬁé%l’é@ﬁé&m&%%n alkenyl radical
C(NH)BaDS, Nﬂfﬁf@ﬂt{@]é‘m)@ﬁlbﬁmgﬁ Wﬁ*ﬂkﬁﬂépﬁﬁgﬁi Fﬂ?ﬁﬁ‘&b}@, st l-O]Oj(C Il ~Ce)-
e.carbons and one e S, such as e
ey T S0 b & P S0 1562D Tk Wi C00-
heterdadicaSTFhayDbE Liostid hes lon e areNtines h s Tab i idrbepsosuch. as,
for. exa . F..C1,Br, |,.CE , N3 , CQO(Ci-CH)alkyl
NI RN o EONE e I, gl ot
-CO~B(@7E%&)3§4K§Q,-E(ﬁ;ﬂGﬁo}éikwlzvtyﬁl%@{C%D@Eiﬂ-COQ@FﬂﬁNﬁﬂiﬁs)-alkyi
-CO-(C1-C6)-aryl, O-CO-(C1-CB)-heterocygle;. 5.P H
o0 S IR TS T RTICE b il SRl
N(C, S i)l -aQhNGi( bR} e heite G e. SQKE]-0B) iy ; SOl R) Ml -Co )-
SO=( .-heterocycle -(C-C6)-alkyl -(CH2) |
o R N OR Ly USR5 U AR TS5 e,
N((C SQ2-MNK€li-C8)- Byt RitCaryls SORSNHCO-CBfheterocycle)s, N(aryl)-CO~(Cyi-Cs)-
alkyl, N(heterocycle)-CO-(C-Cg)-alkyl, N{ary}-COO-(C,-Cq)-alkyl, Niheterocycle)-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,-Cg}-alkyl), N{heterocycle)-CO-NH-(C;-Cg)-alkyl}, N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N{aryl)-CO-N-(C,-Ce)-alkyl),, N(heterocycle)-
CO-N-(C;-Cg)-alkvl)z, N(ary)-CO-N({C,-Cg)-alkyl)-aryl, N(heterocyele)-CO-N{(C;-Cq)-
alkyl}-aryl, N{aryl)-CO-N-(aryl},, N(heterocycle}-CO-N-{arvl),, aryl, O-(CHj)y-arvi,
O-(CH;)y-heterocycie, where n may be 0 — 6, where the aryl radical or heterocyclic radical
may be substituted one to 3 times by ¥, Cl, Br, [, OH, CF;, NO,, CN, OCF;, O-(C;-Cg)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C-Cq)-alkyl, N((Cy-Ce)-alkyl}s, SO,-CH,, COOH, COO-(Cy-Cs)-
aikyl, CONH,,

An alkynyl radical means a straight-chain or branched hydrocarbon chain having two or more

carbons and one or more triple bonds, such as, for example, ethynyl, propynyi, hexynyl.
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alkyl)(CH2)~-heterocycle, S02-N((CH2)"-aryl)2, S02-N((CH2),
WO 20phétefdtycle)2 where n may be 10 0 ¢ 6, and the aryl radical or PCT/EP2005/012940
heterocyclic radical may be substituted up to twice by F, ClI, Br, OH, CF3,
02, CN, OCF3, 0-(Cj-C6)-alkyl, (C1-C6)-alkyl, NH2; C(NH)(NH2), NH2,
The 2l )i ° ,S.@es@éﬁzg}szf r@ﬁf@i@t@?)baémchiﬁ.@@%fvé%f—sa for
exampky, NHHI%@,Q}EQ,N%)ﬁlkwwt@,m@#@%ﬂﬁi@gg?ﬁ?ﬁ,

-COQ:-aryl, NH-COQ- heterocycle, NH-CO-NH-(C1-C6)-alkyl,
CONK L E AL N ORI e B 16 NEesEBFRIc-Cioralk, O-(Cr
g NG LB Al COMeroelo NGB0l -COD- o

-CQ-ary i-C6)- -CO-heterocycle 1-C6)- - -aryl,
PO R S AR OB ALty s NPT S e Lo aligh,
S-(CERKCIrZ63-adkIL QKR dibt-aeM, Sﬂi@?ﬁ-ﬁlﬁ%@ﬂm,@(Nﬁzﬁe@ﬁ?%@c}iﬂn-
heteroglp%f?;:&g?@%%g&%&ﬁé&%?ﬁg%,,-%r)y . IS\lé)(;g(-:(]éggz;heterocycle, SO,-NH(CH;),-
aryl, M@?Eggﬁaﬁmgcﬁ@ybl&G@GNGI\(FMJEB@IE)W%)%ML(EOE-N(Cz-?s))é
-C6)-alkyl)-CO-N-(ary))2, -C6)- -CO-N-(hetergcycle)2,
al.kyi)m)%%ﬁ%%%g%w%%&&%%%%é%%é@é géfiz‘r(%yc?e% w% ere n may be
0~ 6, h{anyh-CO{CHCE hatkyd cihetedtey cle)y GO G HEGR) wikylwice by F, Cl, Br,
( -CQ-a (heterocycle)-CO-aryl, N(aryl)-COO-aryl,
OH, %&?&Qﬁ@%@-&g@%‘-ﬁﬁm,&y&%a@:ﬁﬂ‘-%@‘gb Fiy),
C(NHMTH@QVEM:HHQOrPﬂ#}(ﬂk-lﬂsl)(@&ml};‘mtsl}i@ks(ll)_:,g‘gﬂ’df‘]l-?ﬁwacyla NH-CO{C)rCs}—
C -CO-NH- aryl)-CO-N-(Ci-C6)-a terocy.
i, N ey DT N i O N EB g aGh. D0 # R Coo-
heterohi(tiet @Bl yEleN B ON({E)- 261, AlAT-anN HN dayl/ | NEO- i) 2ierocycle,
. (h.eterocycle)-CO:-N-(ary ryl, Ox(CH2)"-ar -(CH2)o,heterqcycle,
NG hﬁ%@é%@%ﬁe&iﬁﬁé@?ﬁ*&% kdered (o e&@?%arﬁﬁeaﬁ%%‘ﬂ
-CO-dog Suiistittdedoyie (8 8Heas: byl & NCL BU6 EalRA, -CE8)-hOI2 NON - QG ER y1
-(C1-C6)- . -C6)- [, Ci-C6)- [, N((C1-C6)-alkyh2,
OO 5 BT o G Al O A Al el o
N(Ci-ﬁ&aﬁwh—ﬁ&i@ﬂ—hﬁaﬂomtﬁdﬁC{Iﬁhd]aydibgb}rﬁﬁmﬁk(ﬂﬁ;ﬁa)vhﬂgm%pwl(c1—Cé)—
rbens and.one,o re.trip| . ~for example
o e Hes i W 00T Bt s b S L3358 e
N(C dllyrajk yheitaidirray Ihe S(listitiieeioyie COMbatnesyolesuitibtel BODEE -Cq)-
alkyl, %%?{?i’?%‘éff}@?@gﬁﬁ%@[ : I&’(&;ﬁlé\&%’(y gcgwaﬂc%/ggl(_ﬁl’etero cycle}-COO-
(C1-Ce)-alkyl, N(aryl)-CO-aryl, N(heterocycle)-CO-aryl, N(aryl)}-COO-aryl, N(heterocycle)-
COO-aryl, N(aryl)-CO-NE-(C,-Cg)-alkyl}, N(heterocyele)-CO-NH~(C;-Cg)-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)s, N{ary!}-CO-N({(C,-Cg)-alkyl}-aryl, Niheterocyele}-CO-N((C-Ce)-
alkyly-aryl, N{ary})-CO-N-{aryl);, N(heterocycle)-CO-N-(aryl),, arvi, O-(CH;)p-aryi,
O-(CHy)o-heterocycle, where n may be 0 - 6, where the ary! radical or heterocyclic radical
may be substituted one o 3 fimes by F, Cl, Br, [, OH, CF;, NO,, CN, OCF3, O-(C-Cg)-alkyl,
(C1-Cej-alkyl, NHa, NH(C;-Ce)-alkyl, N((C,-Cg)-alkyl);, SO,-CH;, COOH, COO-(Cy-Cg)-
alkyl, CONH,.

An aryl radical means a phenyl, naphthyl-, biphenyl-, tetrahydronaphthyl-, aipha- or beta-

tetralon-, indanyl- or indan-1-on-yi radical.
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CONH(CI-C6)alkyl, CON[(CI-C6)alkyl]2, cycloalkyl, (C2-C6)-alkenyl,
WO 2006Dp3t0Y-alkyl, O-(Cl- C6)-alkyl O-CO{CI-C6)-alkyl, O-CO-(CI-CE:as#2005/012940
O-CO-(Ci-C6)-heterocycle; 5 PO3H2, SO3H, S02-NH2,
SO2NH(CI-C6)- aIkyI SO2NJ[(CI-C6)-alkyl]:, S- (CI C6) -alkyl, S- (CI 12)
The aryhiadicals D9y HotahsEpER @0 quaess) e P OHeo Dt Se fsHoy-

examplSleracyaie, S02-(GIEO )l SR H2marylL SO EHD Kheterenveler, -
aryl, SO2-NH Cl-gzg: -heterocycle,

H
Cé)alkgbélméﬁ éﬁ&&%bﬂ%lﬁﬁ LSGDE Q(@T?@‘@’)L Hiey e rlissnHeGrobyemalionyl,

0- (CISQ?MM@MWIJ@G)S&@@EMW t@g 59 Qb%@m(@t@gmr@@yéﬁo
6, and the aryl radical or heterocyclic ra be substituted u
PO;Hp By %tﬁéaa SEMNEES; %bai ﬁmﬁ%@#@ dly CREB)afkyf-1-Ce alkyi

HG-66)-alorrNHRENRNND 2L, (Sb @H@kéélrv 2
> r\%}‘ cgﬁz uél%ﬁlH(C?%r) ac2I( Nbg%oh% (:6Q h SO-(CHa)

hetequwleé o)Al RS iarriHsED! ﬁéi 13919@%11%%@1&?%032%1

aryl, s@m@@mm@%ww@ewi@ AR, NG DRI C)-
O-NH- heteroc%cle 15 N(Ci-C6)- allé\élré\% -(CI-C6)-alkyl,

alkyl)kﬁ@;}cbﬁztgww ;{é\q 6‘@}2 @prlp@(é ;)u@@tgﬁ;}ycie)a where n may be

0 - 6, MG HEA-alkydrarhrienoeyele; MitaGaatyLobL R NG alkyL, Br,
-COQ- hetero%le N(CI- C6)) aIkyI -CO- NH?(&El C@)Halkyl) N(CI C6)-alkyl

OH, CEoMN G1-Bef-akyaEENH Hets
CONEN @I C BBl kyBECO)- N&Q&%MMDQBM%QGNH(Q Co)-acyl, NH-CO-(C;-C)-

alkyl, al%kéO @(Cl %@%{?ﬁ%@i @é}%ﬂ(ﬁ%&&&@ﬁ@cﬁde NH-COO-aryl, NH-COO-
heterd¥{({d; 8= @I@‘&i@@l\'ﬁ(@tﬁlkﬁ W@C@NP&'M}OQ{MM@IQM@}@&?CIS

N Ao e At NI ST o0- (o iy N(C -Ce -ty

-CO- Mnmgeg@@rmn{ﬂ(quen@ﬁats@acramwmﬂanmc@@aaawl N(C;-Ce)-alkyl

o[RS0 L0 A, NEXER N CLORIN: s oo

N(C RheleracreNE Qrditbaryle NG IHCP NGB Nalky 2, N(RETRIOYCIE)C)-

ok ey e 0 NI L A R NEE O Rgheeroeyele
\f((CEWPQWGQ)MX@W&@m}r@f@kmﬁarﬂhﬁt@d@dg)zn heterapyete,(C,-Cq)-
iy BRI i (o e iy AT O EmshNos G -COO-
(C1-C=6yC 0Y¢atkhhCO-aryl, N(heterocycle) -CO-aryl, N(aryl}-COO-aryl, N(heterocycle)—
COO-aryl, N(aryl)-CO-NH-(C,-Cg)-alkyl), N{heterocycie}-CO-NH-(C;-Cg)-alkyl), N{aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N{aryl}-CO-N-(C,-Cg)-aikyl}),, N(heterocycle)-
CO-N-{C,-Cy)-alkyl)y, N{aryl}-CO-N{(C;-Cs)-alkyl)-aryl, N(heterocycle)-CO-N((C;-Cq)-
alkyly-arvi, N(aryl)-CO-N-(aryl),, N(heterocyele)-CO-N-(aryl),, aryl, O-(CH,)-aryl,
O-{CHz)p-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, CF;, NO,, CN, OCF3, O-(Cy-Cg)-alkyl,
(Cy-Cyg)-alkyl, NHz, NH(C;-Ce)-alkyl, N((C;-Cg)-alkyl)s, SO;-CH;s, COOH, COO-(C-Cg)-
alkyl, CONH;.

A cycloalkyl radical means a ring system which comprises one or more rings, which is in

saturated or partially unsaturated (with one or two double bonds) form and which is composed
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(CI-C6)-alkyl, NH2, NH(CI-C6)-alkyl, N((CI-C6)-alkyl)2, SO2-CH3, COOH,

WO 2008D&34CI1-C6)- 30 alkyl, CONH2. An anyl radical means a phenylpcT/EP2005/012940
naphthyl-, biphenyl-, tetrahydronaphthyl-, alpha- or beta- tetralon-,
indanyl- or indan-I-on-yl radical. WO 2006/063697 10

exclugpety e poobsiotonaosurha a i aeatentapbwsibdtiteersneloeyabmeentenyl,

cycloRiResRYSHH groups such as, for example: F, Cl, Br, I, CF3, NO2, N3,
CN, COOH, COO(C | -C6)alkyl, CONH2, CONH(CI- CG)aIkyI

The cystonlfpd Tadepamlictleyens Ak HbeG EiesoaIRy meCtimey aieaighle groups such as,
for ex&%%t@@ @lkﬁ‘?ﬂ (@3,@1@@) a&(N' @&9-1(@ l@’ﬁa@y@@d{%é:%@%(cl
O-(C- Cé heterocycle 5P03H2, SO3H, S S02-NH2
Ce)alkgbﬁ@ﬁi((tﬁ SR, %WNR@!@@%WH@}SQ@Q@@&MI (({(erllyynyl, O-
(C-CANIs ch!%i t le;.88:( @}@?éﬁ kyj é@(@@)ﬁéﬁéﬂaa@@{éc'ﬂ)”
heterocycle, 62 allgl SO2-(CH2)n-ary

PO3H8(§;@€5H52()7?—111\3€@ @@’é{ SoSMHECH2 R MEA ! Cs) alkyl]s, S-(C,-Ce)-alkyl,

53 (G- Ik C6)-
S o SR o ) 5

heterogpzigy ey lfnﬁ h@i@b‘h@emﬂﬁe%mﬁm

aryl, gmpm(@@yg lisepgical-maydy smgatgwy ot 'G%}h}’sﬁa G.rh@l dn‘;i)fH
3, NO2, CN, OCE3, O-(C-C6)-alkyl, (C-C6)-al NH2; C(NH)(N
alkﬁ)i@ﬁ@ﬂﬁf@@@@%ﬁ@x Nﬁ(éﬂdﬁfraw)%owﬁ e y@égﬂrocycieb wherenmay be

0-6 Hﬁ&@m@zﬁ@ﬂrﬁ@&al&lklﬂh%&ﬁ@@ré@% ligyls MRt da@fylio twice by F, CI, Br,
H-CO- hetero?/cle NH-COO-aryl, NH-COO- heterocycle,

OF, qll:H Bt © %Gpail 1R (O Sryralii EOUH-heterocycle, 15

chHNm%H KHHC@;s (@@Ca@ﬁ'M(M@sﬁﬁm%yNﬁ@%%&@Wﬂo -(C1-Cy)-
Qlkyl -CO- aryl N C6)- alki% -CO- heteroc cle, N(C-C6)-alkyl

ks, S O R ooy St temes) SO At r-coo-
hetero@@é“ﬁﬂ@mmmlﬁﬁ@b@@&ﬁu@b@@ anh- AMGHEa ik cle,

N(C- QCMP& erocyc[;? %ﬁgﬁﬁ? AkyCP <’:\'o Sl BUCE SOk

-CO- MK@@@@WMM@@&@&I&@C&JWQ@% ogyete(280-aryl, N(C;-Cy)-alkyl
-CO0O Cﬁ;f?{? I,l(%l %6% gﬂi&t}{lﬂ%ﬁ% gk&?@?g%og%(gf%)e;ﬁ%’f @é-Nﬂ—aryL
N(C;- Ngwhmmﬁ@%kym\l mg@{@wm@@ @(@@:@kaﬂyz}z, N((C1-Ce)-
alkyl)géﬁ %dy Fé a’lky ?1%’ oNy?ée) Co)- ﬁgy{) Cg%le(&o&) al)éyl) -heterocycle,
N((C1-Ce)-alkyl}-CO-N-(aryl)z, N((C;-Cs)-alkyl)-CO-N-(heterocycle)y, N{aryl}-CO-(C;-Cg)-
alkyl, N(heterocycle)-CO-(C,-Cg)-alkyl, N{aryl)-COO-(C,-Ce)-alkyl, N(heterocycle)-COO-
(Cy-Cy)-alkyl, N{aryl}-CO-aryl, Ntheterocycle)-CO-aryl, N(aryl)-COO-aryi, N(heterocycie)-
COO-aryl, N(aryl)-CO-NH~(C,-Cq)-alkyl), N(heterocycle)-CO-NH-(C;-Cg)-alkyl), N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryl, N{aryl}-CO-N-(C,-Cg}-alkyl), N(heterocycle)-
CO-N-(Cy-Ce)-alkyl)z, N(aryl)-CO-N((C,-Cg)-alkyl)-aryl, N(heterocyele)-CO-N((C;-Cq)-
alkyl)-aryl, N(aryl)-CO-N-(aryl), N(heterocycle)-CO-N-(aryl)s, aryl, O-(CHy)y-arvl,
O-(CHy)y-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, CFs, NO,, CN, OCF;, O-(C;-Cg)-alkyl,
(C1-Co)-alkyl, NHy, NH(C;-Cg)-alkyl, N((Ci-Cg)-aikyl)s, SO,-CHs, COOH, COO-(C;-Ce)-
alkyl, CONH;.
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COO-aryl, N(aryl)-CO-NH-(Ci-C6)-alkyl),
WO 208heterocycle)-CO-NH-(C1-C6)-alkyl); N(aryl)- CO-NH-aryl, PCT/EP2005/012940
N(heterocycle)-CO-NH-aryl, N(aryl)-CO-N-(C1-C6)-alkyl)2, N(heterocycle)
25 CO-N-(C1-C6)-alkyl)2, N(aryl)-CO-N((C1-C6)-alkyl)-aryl,
Heterpgatetbb §ero RO NI DB RABNG PSS B NG Y SO\ A apart from carbon,
also cDUDRISIAVGIENER-NAt) FoRBHaEs (& lf!@@%@ﬁ),’ loxQatz 1321 RGLELPLY GlBuded in

where n may be 0 - 6, where the aryl radical or heterocyclic radical
this deRayhensip SMEREISHE 1o @mm%@wga ¢r O hetprpenrde raieal is fused to
benzeRGhiRiLH-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(Ci-C6)-alkyl,
N((Cj-C6)-alkyl)2, SO2-CH3, COOH, COO-(C1-C6)- 30 alkyl, CONH2. A
cycloalkyl radical means a ring system which comprises one or more
SuitabiBYRWRIER IRt AEE O Raia N Mpseturated-(ith one o fwo
_double bonds) form and which iS composed WO 2006/063697 11
benzipgtpnevhigsrofavho areissaly reatbonrhaprhd GueHias oty dsamprzolyl,

benztﬁiﬁ"é&’l@ﬂ?ﬂéﬁzﬁilﬁQl%@arﬁh‘hz‘%é‘f%&%?gl}%&i&M%Qﬁ??%e%%@%ﬁ@my/l-, The

_cycloalkyl radicals radicals may be substituted one or more times by
benziglifambinglotsaein -detisrdamplecarddingy, quiopp NG 2a Nae linyl, 4H-
quino@%ll'l q@@&ﬁ%?@ﬁlﬁﬁ'@lﬁg?ﬂﬂ&u&@ﬁ (Qhﬁ)&@@ﬂﬁéli’nnolinyl,

CON[(CI-CG)aIk ]2, cycloalk l(CI-)g}g'-a I;iyl, (C2-Co)-alkenyl,
decah(ﬁ@@@@ep%lwhﬁifbéf(b{aeé)déﬁgﬂ@ e By iRy -@@}%@:@@%ﬁm
furaz4yE GrlfahRkiReteracyel6ind 3 a DRI, 1 P02y B AL - R Ry,

mdoig?(z%'\{'q[%ﬁg):m yl12, S-(CI-C6)-alkyl, S-(CH2)"-ary|

SRR AR e AT S 5250y fsaiprlptip3y isoindolyl,

isoquilRIBAQLYISRr RPdakEly Shsatindy S P2 (a2 arto Sl 2 Aohetereey ¢le,
S0O2-NH(CH2)" 10 aryl, S02-NH(CH2),-heterocycle,

octahis s REHIEH) A Ry A EN 2n oyl SERIRE KB ARy hftspdyi: 1,2.5-oxadiazoly,
1,3, 4 heeraeynie o2 NG H 226 W) 20 203N HB)-(heleracytiel enahrian,

be 0 -6, and the aryl radical or heterocyclic radical may be

phenaBOtdc DA i 5 PO BY. DRI CRETRiE P RO GRS Phinslazinyl,
PN ST ET R ARG N SO A TG o BByl pyrids
pyrintitinPIOSroaERAgCyIesdN Iy COHNIYHOIC Blradiyl, Nilabardidrayl,
tetrah@cﬂ‘&?s%&lt'\llig(;ﬂg)t/ir?e%‘/a?}lgfﬂroquinolinyl, 6H-1,2,5-thiadazinyl, thiazolyl, 1,2.3-
thiadiazolyl, 1.2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thienyl, triazolyl,

tetrazolyl and xanthenyl.

Pyridyl 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 1s to say, for example,

1-0xy-2-, 3~ or 4-pyridyl.

Also included are derivatives of these heterocycles which are benzo-fused one or more times.
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N(Ci-C6)-alkyl -CO-(C1-C6)-alkyl, N(CI-C6)-alkyl -COO-(CI-C6)-alkyl,

WO 208HE13@86)-alkyl -CO-aryl, N(CI-C6)-alkyl -CO-heterocycle, N(CI-@6)~atkyks/012940
-COO-aryl, N(CI-C6)-alkyl -COO-heterocycle, N(CI-C6)-alkyl
-CO-NH-(CI-C6)-alkyl), N(CI-C6)-alkyl -CO-NH-aryl, 20 N(C1-C6)-alky!

The hetseoqNElhBREO Y BREEREESHE By e DR SEOREBIRAIRYD 2T NEEILEB) by

suitab@ Do ONH G- GR)=allabrary!, c1 Br, I, CF3, NOy, N3, CN, COOH, COO(C-
N((CI-C6 I) -CO-N((CI- C6) -alk I) heteroc cle,

Cs)aﬂwk(ép&gzﬂﬁé G-y, W K@G@dﬂ&ﬁ@@ﬂ-‘{h@f@ré@y@sﬁ*ﬂkﬂ (Co-

Co)- amliﬁgfyll@%)cir 158N 12ty NEh HEHGRSAIYICO-(C)-Co)-aryl, O-
N(ar ;}COO (CI-C6)-alkyl, N( terocyc OO (CI C6)-alkyl,

CO-(Guiamy 6iﬁ‘@o?sﬁt‘ﬁleN(heterocycle) CO- aryl N(aryl)-COO-aryl, N(heterocycle)

PO;H236POmyhNN@RD: S QNS AHH Iscrc(,) alkyz 2, S-(C1-Ce)-alkyl,
N(heterocycle)-CO-NH- (CI -C6 alky N(aryl
S-(CHa 8 ey RIS ﬁ%ﬁ&ﬁ) Aol i FR RSl

heterdefrd-{Ol=@6)-alkdlidyINCary =GO l-\ifg@@ﬁ) @t%&,—@@fbrocyc}e SO; -NH(CH,),-
aryl, N(hetero%/;gl -CO-N((C1-C6)- alky ar l, N%var [)-CO-N-(aryl)2,

SRRy 22 AN SR EYE ﬁ@)ﬁrﬁﬁ@te%éycle

alkyl WHErR-Reert ba d) 36, W@ﬁmeaﬁsfm radical @CPB;%‘B@Y&B@\@ 29@}}?396 n may be
06 é@y’_jge substltuted one to 3 times hy F, ClI, Br, I, OH, CF3, NO

c BYERER) QH&}?‘[&(@,CYEQ%WEIW@ RA-REREBIRAIRDILO twice by F, CL, Br, |

OH, OW{(Qle: 8alkg i, SOZCHS) GREHCCOQAEYCRIE alkyl, CONH2. WO
CN Cgﬁ;/% 3697 12 PCT/EP2005/012940 Heterocycle or heterocyclic radical

s Bnafnd-syetEmsNiticH- aptien cifbohy) 368: CoRprisd Ci-Co)-
alkyl mgeamm sughRs] fmemmalﬁl,, Riogenhexygenr el REirodlseyl, NH-COo-

e ESSAIT S eon e g 0TS ANID e Itroore g e
N(C,-tipgalket @exqachgblcanaﬂlea{si al"g)-autsdlrab@zqc nyk)- msazm@méﬂalkyl

B R
-COCHeneisotbiaznlyl; - bigpalﬁyﬂaz@hﬁﬁr(mmgmm&ygaﬂsﬂc@ar@@zglwl O@Cbl@tlﬂyhryl,
N(C LRI, Anal, S Aol RS RI ARSI Mo
alkyl)-CO-N((C;-Cq)-alkyl)-aryl, N((CrCé) -alkyD}-CO-N((C,-Cg)-alkyl)-heterocycle,
N{(C1-Ce)~alkyl)-CO-N-(aryl}s, N((C;-Ce)-allyl)-CO-N-(heterocycle)s, N(aryl)-CO-(C-Ce)-
alkyl, N{heterocycle)-CO-(C,-Cg)-alkyl, N(aryl}-COO-(C;-Ce)-alkyl, N(heterocycle)-COO-
(Ci-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-(C1-Cg)-alkyl), N(aryl)-
CO-NH-aryl, N(heterocycle)-CO-NH-aryi, N(aryl}-CO-N-(C,-Cg)-alkyl),, N(heterocycle)-
CO-N-(C;-Cy)-alkyl)z, N(aryl}-CO-N{(C;-Cq)-alkyl}-aryl, N(heterocycle)-CO-N((C-Cq)-
alkyl)-aryl, N(aryl)-CO-N-(aryl);, N(heterocycle)-CO-N-(aryl),, aryl, O-(CHy)y-aryl,
O-(CHz)y-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, 1, OH, CF;, NO,, CN, OCF3, O-(C;-Cg)-alkyl,
(C1-Co)-alkyl, NH,, NH(C;-Cg)-alkyl, N((C;-Ce)-alkyl)s, SO,-CH;, COOH, COO-(C,-Cy)-
alkyl, CONH,.



10

15

20

30

decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
WO 200#hgdeafuro[2,3-b]-tetrahydrofuran, fugyl, furazanyl, imidazolidinylCT/EP2005/012940
imidazolinyl, imidazolyl, | H-indazolyl, indolinyl, indolizinyl, indolyl,
3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
The apenpgela, crsppeiae I Rfyiomanzihnecess i, isathigysic desiessdnplogical effect
depenfdYP holimybnaphiugidinyl L ancahydipisoquinalipyl xatdiazoe intended use,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
the megaobRdini BEsIPhbRe B IFN ICPyHRmEI A b mesAth ey dose is
cenerRRERARRlRY L pRenazinyl, RigRethiazIRL PReReXaliny 5@%%5@&33@3/%(1 per
_ phthalazinyl,” piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyraszyl,
kilogrpgyoRPORATHYI Sy ez SRATIPIPYra2 oA i das iy ingRigovtdeie gay be, for

. examP¥NE0IRNNdAZQI8R, RYTIEAIbIAZ 06 s PVl RYHEY LB RISV stered as

~_pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, _
mfuﬁ@é‘tf&h%?&é%gg@nﬁﬁ AYE kSR amyHPaq DI EHR Y RS qRmdemoTsaiutions for these

purpogg:'ﬁ?@%ao]m%iﬁ; thiadiazalyl 1%%ﬁqh}@@§4@¥£g}’@&ﬂﬂimlyh%to_ 10 mg, per
__1,3,4-thiadiazolyl, thienyl, triazol yl, tetrazolyl and xanthenyl. 25 Pyridyl
milliliganeis Berise M8 CAHaR-FRirAAPHie APNsthiistedth 61 Sacapsdive ingredient.

Thus, 3y Find;cstandspotbfand: and3:fupik, Alse inelided @sedhend single-

corresponding N-oxides of these compounds, that is to say, for example,

dose fprgyy)aplons WRIGHHATIYN, SPAISEHGEIGERY aFecleriv iR B BPiRegpsules or tabiets,

may doRIEROGHRIBSMpIEN e RenZO1ilsesh ONG AL MOradimes (Y\W003R9616 369 herapy
13 PCT/EP2005/012940 The heterocyclic rings or heterocyclic radicals

of the gy sRSUBARG AP ST HbFOHREYDS cdiREBRA BtyPE TR T compound

itself, DXARMRI e frdfBhbly GFBe MR, M3, RNt QtibaCLR ki k) il an acceptable
CONH2, CONH(tCi-CG)aIkyI, CONJ[(Ci-C6)alkyl]2, cycloalkyl, (Ci-Co)-alkyl

carriel ORI (C SCBE MRS COPaRGIOIEOL EiceBpakls, 1t the
other 2edd1€6ts GB)HANYbEhs&an(5dG O hetierafyueiRr R YARerP@BEIth. The carrier

SO2-NH2, SO2NH(Ci-C6)-alkyl, SOZN&(Ci-CB)-aIkgI]Zj S-(Ci-C6)-aIk¥I, ,
may be a soiid or a liquid or both and 1§ preferably formiilated with the compound as a single
dose, for example ag a tablet, which may contain from 0.05% to 95% by weight of the active
ingredient. Other pharmaceutically active substances may likewise be present, including other
compounds of formula I. The pharmaceutical compositions of the invention can be produced
by one of the known pharmaceutical methods, which essentially consist of mixing the

ingredients with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral {for example sublingual) and parenteral {for example subcutaneous, intramuscular,
infradermal 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 acetate phthalate, polyvinyl acetate phthalate,

hydroxypropylmethylceliulose phthalate and anionic polymers of methacrylic acid and methyl
methacrylate.
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S-(CH2), aryl, S-(CH2)"-heterocycle, SO-(C-C6)-alkyl, SO-(CH2)"-aryl,
WO 2B¢EPR2)~- heterocycle, SO2-(C-C6)salkyl, SO?-(CH2)"-aryl, PCT/EP2005/012940
S0O2-(CH2),-heterocycle, SO2-NH(CH2), aryl,
S0O2-NH(CH2),-heterocycle, SO2-N(Cj-C6)-alkyl)(CH2),-aryl,
S0O2-N(Ci-C6) 10 alkyl)(CH2)n-heterocycle, SO02-N((CH2),-aryl)2,
SuitasiONEHE chheigrcysie) dvhare mmaybea: & 1&@5@1%@%1’1@% QFate

heterocyclic radical may be substituted up to twice by F, Cl, Br, OH, C
units N RPT ORRDI0-OISEE). SRSICtE sk Rk Abler 2T CNels(peh o Nk Bch
contaiNH-§enbOlraliodh NEGC-CRRIME2NHGER) ﬂ%!u’ﬁﬂs%@gﬁ%@@as solution
alkyl, NH-COO-(C1-C6)-alkyl, NH-CO-aryl, NH-C heterocycle,
or SUSRERERD (L 4R, AINHIE SO0 HHENK g BIE: NﬁS@@qﬂan@a@@)oawrer-m -0il

emul s GRNHANYh MR F&ﬂ“ﬁ&%ﬁ@gﬁ’&l&at%@d pRlkodked b any suitable
-CO-(C1-C6 aIkyI N(Ci-C6)-alkyl -COO-(Ci- C6§ aIkyI N(Ci- 86 )-alkyl
pharmecentirgl IRFE0G AYIARYPRIS S srstat e NICheCsi Mk Rretvat apd the carrier

(whmh'@d}%hﬁgﬁdf &Q@ﬂ@%@r&ﬂ{ﬁ'&xd}'(@gﬁ@éﬁ% ghrélﬁough(&z%mﬁalkhe
N(Ci-C6)-alkyl CO NH-aryl, N(C-C6)-alkyl -CO-NH-heterocycle

compﬂpe(éin@:@)e SRy bp@cégqeé@yamsfggmm}pw%eous rmxmg of the active

ingre@ ¥ GRNEG A £aB)oaliybBratyided solid carrier, after which the product is shaped if
N((Ci-C6)- aIkyI) -CO-N((C1-C6)-alkyl)-hete

rocycle,
necesiie 110k AIGIEREN: (AVIZ R A EENRI N COmNeRuts Seyenfins & poder
or gran(@ey @R~ &u%rwﬁﬁt@iﬁw&@m&%ﬁé a¥ional ingredients.

O -(Ci-C6)- aIkyI N(heterocycle) -COO- (Cj C6 alk l,
Comwﬁﬁ% tﬁﬁﬂn mﬁé?él%: (;Pé{)t%%?ﬁl l}q(ccprm)) ~flowing form such as,

for ex%ﬁt@@&@@r &z Qfanaryt, N(@iﬂh‘ﬁ@}ﬁiﬂté@ﬂﬂQ@'@ﬂfﬁ(ﬁ bmder glidant, inert
N(heteroc cle% -CO-NH- %ﬁl C6)-alkyl), N(aryl) 25 CO-NH-aryl

Al QT TS SN RS EATS1) R RSB M2 it ey Molded
tabletCEAN\b{G oG- lky bl IN(Rr ﬁﬁ}:@ﬁnb’&(ﬁ&l @ﬁgﬁ':ﬁ)yﬁrwiler fi:;;m and is moistened
... N(heterocy, CO-N((C1-C6)- a y -aryl, N(aryl)-CO-N-(ary
with ?{}E}?&éﬁb%‘éﬁ gil‘&g I{F%a?ﬁf)tﬁ HEH2)n aryl, O-(CH2)nheterocycle,
where n may be O - 6, where the aryl radical or heterocyclic radlcal
be bstt ted one tq 3 times b I Br, I, OH 3, NOZ,

Pharm3eaes o (P Ry 55 TR AN R PO B kg mmisraton
compN{({Girtkapialigt) 2 SORICHB QP& (@Mﬁhﬁ@kﬁt@%@nﬂg%onnall y

2006/063697.14 PCT/EP2005/012940 The amount of a compound of
Ut S P G EL ARy S SRV HAUFod BOIDETEHMENGEE Sormpound in a fner

base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise preferably sterile
aqueous preparations of a compound of formula I, which are preferably isotonic with the
blood of the intended 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
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depends on a number of factors, for example the specific compound
w0 200R068%7 the intended use, the modelef administration and the clidicaiP2005/612940
condition of the patient. The daily dose is generally in the range from 0.3
mg to 100 mg (typically from 3 mg to 50 mg) per day and per 5 kilogram of
with g§dyRIEhECfSCBIaRM IO BAGHgTRGRISF P ingatehbuicaosd shapig the
resultfﬁ’g £xample, in the range from 0.3 mg to 1.0 mg/kg, which can suitably be
administered as infusion of 10 ng to 100 ng per kilogram and per minute.
Suitable infusion solutions for these purposes may contain, for example,
phamliga@ﬁ{?ca G J ek (pigalydranpitAee dOmRupeL- kg RIngRe form of
doses may contain, for example, from 1 mg to 10 g of the active

ointmippir ARt 165 ThPaSER M SO BEATINS HTAF CBMETnCIBE b

‘ petm}gﬁ% 1090 A80me rd8igle - AoaR formulations i $aR D8r more of these

administered orally, 'such as, for example, capsules or tablets, may

substansistai R ACEYABTETIB HiSIZ0nE & DORF AR i ety R L émnrﬁgl to 15%

by werdlhetReIARYo Gf: the RheyemsRtipnsd copditions, the compounds of
formula | may be used as the compound itself, but they are preferably in

the form of a pharmaceutical composition with an acceptable 15 carrier.

TransGBSSRIARTIMELi 0h COMREybRiBRcentabIada e Isenssdhabilisuitable for
compatible with the other ingredients of the composition and is not

transqeaRATISFSToAEDEARENT SRBaRhSITRE PAIFRS: TdG I s8uRblerY figisdtern close
contaBOMBAEL d@f&f@ﬁ%%%é%ﬁw@qﬁ%ﬁ YithndbeusanpRunt RS J0GIe 1888ient in an
le

for examp easat t, which may contain from 0.05% to 95% by weight

aqueqP IR ¥ DR 8 dREEr e aIeEh AR RTARE At SIS alifderatios dinrerssh Ay an

adhedikEWISBsBEr-RIERERLANEIING Qiher12Q GaPRAYBER A JoRBRtRatiol® about 1% to
pharmaceutical compositions of the invention can be produced by one of

35%. i TerAN B3R hACRULTA MEHTGL AR AR BIULR i L08R ASI DI to be
releadBLINGEREIGRIANIN PhRAMALRIRGIcaAIBssaRIabie: caEriRp R ARPARrmaceutical

excipients. Pharmaceutical compositions of the invention are those
Reseasrﬁha%@f&rl%r(e{l%@stal topical, 25 peroral (for example sublingual) and

parenteral (for example subcutaneous, intramuscular, intradermal or

mtravenousg) administration, Itho h most suitable mo

The cogrRmRHaS #%&ha&% Shin A AR *ﬁ‘ﬁfa%e oy 80ty

partic@fh¢ canditiontebetseaiedane eadhenasierf theiammpound of
formula | used in each case. Coated formulations and coated

slow-release formulations also belong within the framework of the
The doNIAAs BPreiereNee #8ay be administered on their own, but also in combination with

further active ingredients. Further active ingredients suitable for combination products are:

all antidizabetics mentioned in the Rote Liste 2004, 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.
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WO 20pe8istait to gastric juice comprise ceéllulose acetate phthalate, pedyvirrghos/012940
acetate phthalate, hydroxypropylmethylcellulose phthalate and anionic

. polymers of methacrylic acid and methyl methacrylate. WO 2006/063697
AntidigheBestielsdp oD 6ad IStitale PREN sl Rb AHsstHas BRIl (see

www. BRRIsiAiemay.Pe e o Qfi SRRREALE SUNHS SYER) a8 TP eX AR s such

capsules, cachets, suckable tablets or tablets, each of which contain a

as, forcraqEIca MOt ESH LB OLAY GISGHATMOY adipulirtets Drgfamalbss Bctive

hypocPRILHRN R AlSHsREASIRY In an aqueous or nonaqueous liquid; or as an
oil-in-water or water-in-oil emulsion. These compositions may, as already

mentioned, be prepared by any suitable pharmaceutical method which

The otaitiugiéscanstappogivhiehitheacs vepirgesienicantt theecauiey, (whieh1mays,

: cqnsist of qne or more additional jngredients) are brought into contact. .
EERHE e el e BT RS
glucaguixing ghilesacive 1o ngied]entaviina thsdansarcinslyidiided selifhle, those

., cayrier, aft ich the product is sha if necessary. Thus, for example,
s ELIESYEITA AICE i R Shonsq L nccessany Ty xamel
inhibigraniléscottirgraosnipovingd wheresdppiapidatel Wittt ome germarmatigitional
glyco %@(3{5%%&%21?@%%@%%%%?@%%@ l&é &gﬁaf;cg%g{gg d)ggcl,% f?ﬁ é?ﬁ%%lgg t@grgtabolism, such

mpound in free-flowmng Torm or
as antigrediesienhereappiogridiennixed anith @ doindescghdantrédesttt Sedityeninds

. ..and/or gne, (or mor. rface-active/dispersin ent(s) in a suitable
Wh}"Chr%eaglc CFn%O%/Io : é{g ’ ab[?éﬁfsagéﬁlp %@e& f)l oA ﬁ%%&@y%ﬁ?giaiﬁ%‘%e%%“b%ﬁ% 8?‘{ on the
ATP-dehictidstingpasscier fhemnahdfitheioistestd (MAthiar inecdisptict gilolefaatoma

. itable machine. Pharmaceutical compasitions which are suitable for
st B At Afeat B oo ab MO TRTERE R hich

contain a compound of formula | with a flavoring, normally sucrose and

in on ARG ROBCANE, AndPasiiles Whish comprise. he compoundin .,
an inert base such as ge atin an dfycerol or sucrose anaagum alraple,

combipiarmacbuticEN6ifipdsitidngsseitabieifor patenteial adrminisfratiomtin,

praveSARPIRERIRIOARI Al 23 aqusausERAoNT A CAP ALY,
formula [, which are preferably isotonit With the

3-methylglutaryl coenzyme A).

In one embodiment of the invention, the compounds of the formuia I are administered in
combination with a cholesterol absorption inhibitor such as, for example, ezetimibe, tiqueside
pamaqueside, or with a compound as described in PCT/EP 2004/00269, WO 2004/000804,
WO 2004/000803, WO 2004/000805, EP 0114331, US 6,498,156.

H

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

combination with a PPAR gamma agonist, such as, for example, rosiglitazone, pioglitazone,

JTT-501, GI 262570.

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.
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blood of the intended recipient. These preparations are preferably

w0 20@dtmigistered intravenously, althoughgadministration may also taker piemes012940

by subcutaneous, intramuscular or intradermal injection. These
preparations can preferably be produced by mixing the compound with

In onowates dineninalidyitienssultimcsannendiefibamsdrohiaeimiisieed in
combig}é;e?%a@lwm&%a'ﬁﬂﬁgaatlﬁﬁa}gﬁrw;g%&ﬂ@,w& ORI BRMAGL 1836,

y weight of the active compound. Phannaceutical compositions
AVE iftatefodiddtab YdnifistrationdersphefemBRin et isim B Srgteldese
DElO?WHP”eS' These can be produced by mixing a compound of the
formula I WO 2006/063697 16 PCT/EP2005/012940 with one or more
conventional solid carriers, for example cocoa butter, and shaping the

In ond 8&%8@%@%@&&9&5@%&%@% mRRsiensSuitable fardapicahseQNin

the skin are preferably in the form of 5 ointment, cream, lotion, paste,
combigptiy witfosdibuprigituCaaieiey REIRIPEa AT e apto THEHEI REART RARAHN,

polyethylene glycols, alcohols and combinations of two or more of these

substances. The active ingredient is generally present in a concentration
In onegirfrepdioignico §v% iww@gﬁbéﬁﬂié%&mf{%ﬁ femaiahiptedbinsig e n
combidticlO:ARAzdaTRahagmipisiratian i AsenassibisnR/rmesesicalys, r-

compositions suitable for transdennal uses can be in the form of single
10373740 Do PEsliABICsIE o R fdpRPERYE®) contact with the patient's

epidermis. Such patches suitably contain the active ingredient in an

aqueous solution which is buffered where appropriate, dissolved and/or

In ongyespadiacmt 2h thidResN br R pRPRAM oI hrerals b rdaagstered in

 combiRgigHigRtcomesntatientiah atlilift Q> 3P %aRislerekly 2hoyt3% oS

15%. A particular possibility is for the active ingredient to be released by
657-21@%&6%%5&1”&?%%%}@%%7&@ described, for example, in

Pharmaceutical Research, 2(6): 318 (1986). The compounds of formula |

exhibit favorable effects on glucose metabolism. They are 20 particularly

I one RS TEIIRY SHERTRISH RriBCRORIRRMIS Y S foaapaba esaRinistered in

combGRRPOURESOf formisaihtaalske: adniiisieragdionthelr @V THI alseidlesteryl
combination with further active ingredients. Further active ingredients

 ester GpRHBIPISIEBMbination products are:

In one embodiment of the invention, the compounds of the formula [ are administered in
combination with a polymeric bile acid adsorbent such as, for example, cholestyramine,

colesevelam.

In one embodiment of the invention, the compounds of the formula I are administered in
combination with an LDL receptor inducer (see US 6,342,512), such as, for example,

HMR 1171, HMR1586 (LDL = low density lipids).

In one embodiment of the invention, the compounds of the formula I are administered in
combination with an ACAT inhibitor, such as, for example, avasimibe (ACAT = acyi-co-

enzyme A:cholesterol acyltransferase).
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25 all antidiabetics mentioned in the Rote Liste 2004, chapter 12. They
WO 200y b®Tombined with the compounds of the formula | of the inventiepsts /012040
particular for a synergistic improvement of the effect. Administration of the
active ingredient combination may take place either by separate
In onegmiidi § lohehia vestina i adionttsis patitmnotar the fdminotered in
combﬁ%mm'ln%ﬁ%ﬁh@ \Q{Qﬁ%‘ ﬂ}#gﬁ'ﬁ%ﬁ@?ﬁ\@mﬁ%‘?_'ems are present
in one pharmaceutical 30 preparation. Most of the active ingredients listed
below are disclosed in the USP Dictionary of USAN and International

n onDet RS WS SNRNARPREIR SRR SPRL AU F0PCI0030%] dreq in

PCT/EP2005/012940 Antidiabetics include insulin and insulin derivatives

combgiidipn sy HBadipapisiein Hnags (nhidserveu kmtios comipbyr, Ngidr886.
fast-acting insulins (see US 6,221,633), GLP-I derivatives such as, for
example, those disclosed in WO 98/08871 of Novo Nordisk A/S, and orally

In onefrabREMETHGe diRe betivd argragiemds 5TThe frailyleffectisdministered in

comb{HRRAINRBMIS ﬁ?@l_‘é‘g{%ﬁ%@Qﬁiﬁﬁiﬂﬂ?s@éﬂ%ﬁﬁ!y@&%f@@%%499o.
biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, GLP-I agonists, potassium

In on€BAMRELARANS S SUCN-A80 fORRXAMMIBLIRQSE HiSEIAsaH N W 9(1%71@9{%6% in
and WO 99/03861 of Novo Nordisk A/S, insulin sensitizers, inhibitors o

combiREFiih e SIRYSRETHhr@sstinikition Bl sbdheogunplsisBM&dREd 4.
glycogenolysis, modulators of glucose uptake, compounds which alter
lipid metabolism, such as antihyperlipidernic active ingredients and

In one, ARRSIAERTR SERRTHEPEGRRS compites fibrdraalideetodhiriksred in
combPRAR angh RXFopRARISES) andastive ingredients WhIthi 8GRI, nicotinic acid.

ATP-dependent potassium channel of the beta cells (PPAR = peroxisome
proliferator activated receptor, PXR = pregnane X receptor, ATP =

In on@g@BesineAiiphasPhatekidy Raresmhedinent of heinvention,thetered in

compounds of the formula | are administered in combination with an
combiietEAT adiRassR HHiIBRorSHAs- 49 SHHyaBIatPF itAfastatin, pravastatin,
lovastatin, atorvastatin, cerivastatin, rosuvastatin (HMGCoA = 3-hydroxy-
: 3-metkéylglutarg/l coenzyme A). 1 o
n one embodiment of the invention, the compounds of the formula T are administered in

combination with insulin.

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

sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or glimepiride.

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

biguanide, such as, for example, metformin.

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

with a meglitinide, such as, for example, repaglinide.

In one embodiment, the compounds of the formula I are administered in combination with a
thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone, rosiglitazone

or the compounds disciosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
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13

20

25

30

20 In one embodiment of the invention, the compounds of the formula |
WO 20aeeerdatinistered in combination with@ cholesterol absorption inpditer2005/012940
such as, for example, ezetimibe, tigueside, pamaqueside, or with a
compound as described in PCT/EP 2004/00269, WO 2004/000804, WO
particpBo 4 0bES S -WOot4roehsbs; BP-01assliu g e s yhdiepsimehel]-
2 4-hepbegiment,of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for
example, rosiglitazone, pioglitazone, JTT-501, Gl 262570. 30 In one

in ongm{ﬁ%m %é*b%ﬁﬁ%&ﬂ%&'bf*h{% @&%%PQ% Qﬁm%f&@éﬂl‘%lc%&ﬁbmaﬁon with an

administ‘erejd‘in combination with a PPAR alpha agonist, such as, for
o~glueseiAaskeints Wies 78:IGYY P64 72wt 2008106369218 s¢e.
PCT/EP2005/012940 In one embodiment of the invention, the

compounds of the formula | are administered in combination with a mixed
in onpErRdipketgheraayodist fsbe s for ioxamplanGi 45B6;oMEn 8042 with an

adeno@%é@ﬁ%%é?oéé{%u%ﬁ%; R as48 Ei%%%é%?‘ﬁéégb%% 64388, WY A48T 6.
DE10142734.4. 5 In one em%o Iment of the invention, the compounds of
the formula | are administered in combination with a fibrate such as, for

In Onﬁ? éﬁ%‘&’&%n [E',QHQ r&&%ﬁ%ﬁ%@%ﬁh@?&ﬂﬂ?!'ﬁearénagﬂﬁ‘n?ﬁg%ggd@ 891%%§ﬁggon with an
invention, the compounds of the formula | are administered in 10
activeematstigtionvisthaats Mﬁ@ﬁdhﬂtdﬁmlﬁsq%ﬁémm@@nﬁﬁ pitesideta cells, such
as, foPMQi?p‘?&Qmﬁﬁﬁﬁ’é@[%éMﬁnfdQ]'%ﬁB?ﬂH&?léﬂﬁ%%ﬂg%J'&%OB%%%PJQFE'”)-
In one’embodiment of the invention, the compounds of the forniula | are
administered in combination with bile acid absorption inhibitor (see, for

In on€Xabpienkld, G124bnfdduandtS tA6 6231004} stshaseiel BxamYaddiRyith
1741. In ope embodiment of the inven&ion, the comg,oun_ds of the formula |

more %%iﬂ%%rgéﬁgnenﬁoned compounds, e.g. in combination with a sulfonylurea and

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

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

In a further embodiment, the compounds of the formula [ 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, (NPY = neuropeptide Y, e.g.
naphthalene-1-sulfonic acid {4-[{4-aminoquinazolin-2-ylaminojmethyl] cyciohexyi-
methyl}amide, hydrochloride (CGP 71683A)), MC4 agonists (MC4 = melanocortin 4
receptor, e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid {2-(3a-benzyl-2-
methyl-3-0x0-2,3,32.4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-y1)-1-(4-chlorophenyl)-2-
oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yi)-3-
[1,5]naphthyridin-4-ylurea, hydrochloride (SB-334867-A)), H3 agonists (H3 = histamine
receptor, e.g. 3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydro-imidazol 4,5-c]pyridin-5-vyl)-
propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists (TNF = tumor necrosis factor),
CRF antagonists (CRF = corticotropin releasing factor, e.g. [2-methy!-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylidipropylamine (WO 00/66583)), CRF BP

antagonists (CRE-BP = corticotropin releasing factor-binding protein, e.g. urocortin),



wh

10

combination with a CETP inhibitor, such as, for example, JTT-705 (CETP

w0 200saisetesteryl ester transfer protein).220 In one embodiment of the-r/ep2005/012940
invention, the compounds of the formula | are administered in
combination with a polymeric bile acid adsorbent such as, for example,

urocogholestyirgimiies cooleisdvalah(428hinrorfe reshiivodisnEht piithh impeertiop 2H- (2,3-

. n f formula_l.are administered in inati I L
et S R S O R
(canngbinRd B86PIDL) rcloaptdeasitgdipiis) clp. onecenathodimdnt atiheimnveditars,

. f la,| are administered in 30 cambinatjonwi
ment S A R IR o SR S
(CCRetvzynhelacebiolosierdlagyitiansiepadd) AN G 2006/A6369 Rt Boxyphenyl)-5-(2-

/ 9 one iment of the invention, the, . . .

R g B g e
acid sglihliPiitant] Suth asgricoekarapie k@ RGHiddt 7elp deeferfibodiientroftad

[ i inds of th rmul r injst in 5 .

e U SR SNBISTTUM G I oo
mimeN©)1886.-(A-oty bmbrofimerit-ul) thecrvention the o maboiMasidfahel 1),

ini ' ination wi n ATP-citrate lyase
R R e
growtihirernion:-thisaongoaumpiRiofshe-tenmpliaxly ard 2difiofsterddrnnocthylcarbamoyl) -
- inati ' | t inhiki h le,
e A ) AR Ol s

agonigisriddiE Fabé A dmaaisterdarinorembifiatidrnyvidr gilipd prioehnia) antagurostopin),

see, f&%ﬂﬁié?é%%@'%& Iﬁ%l@n%]pﬁfl ?%?&FE?SH‘) I%géﬂﬁgﬁ,q%gg%&%%g %see, for
the invention, the compounds of the formula | are administered in

exampi§phisindaan aith alipavesniHitilsry Suc R ashfusevandpin o Metanal rbotmso,

Patﬁc%ﬁ@%i?%%r%t% IMERHRR %%@991@8%9%rggtmgnftq{mw@siltﬁrﬁmgs of the
administered in :

Futere (2001), 26(9), 873-881), DA agonists (DA = dopamine autoreceptor, such as, for

exampie, bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569), PPAR

modulators (e.g. WO 00/78312), RXR (RXR = retinoid X receptor) modulators or TR-P

agonists.

In one embodiment of the invention, the other active ingredient is leptin; see, for example,
"Perspectives 1n 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 che“ active ingredient is dexamphetarnine or amphetamine.
In one embodiment, the other active ingredient is fenfluramine or dexfenfluramine.
In another embodiment, the other active ingredient is sibutramine.

In one embodiment, the other active ingredient is orlistat.
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15

20 combination with insulin. In one embodiment, the compounds of the

wo 20t@rsatda;l are administered in combingtion with a sulfonylurea sugbras 495012940
example, tolbutamide, glibenclamide, glipizide or glimepiride. 25 In one
embodiment, the compounds of the formula | are administered in

In onecemibiditiont. Withcahbigeravi degredoin 8, fuzexérhpteyheretionmin. In one
further embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide. 30 In

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

In on@drh109Toft DheRetgy'sResttre foFouhdatioadminOcPa06/06869720n with

. PCTIEP2005/012940 particular.
bulkig ARet e Aol B ine sents (s fr exammpls corob(Caroman®
(ZunfPHdthiazblidinedionk. prepaetembodimentethe Copppatinidsefdrerdarnildy ANCES
injstered in.comhinati ith an 5 a-glucosidase inhibitor, such
SR el bl e vt e e
NutrinafwtheNotmiticia 3 g ks ifi $tereé dripredraitinGticsHy b astriad elmddi Al 65926
onist such, as, for example,.those described in WO 2004/003002. 10 In
Frac e S B g B AURLE B2 BAROGRRR P Separate
admirGombinatiovonit aisagtive fogregienihichoeis @ thenlRidependeant
potassium channe] of the beta cells, such_ as, for example, tolbutamide,
connegHOB AR RRRIBIHR ! Hlife fRte 6P AGRAREE THS-dRItSaRIR ™ bakery
produtie sampeumdssof the formula | are administered in combination with
more than one of the aforementioned compounds, e.g. in combination with
a sulfonylurea and 15 metformin, with a sulfonylurea and acarbose,
It wilrepaghnéd@udhneaiermninitinseboaphaisulonyk e ostdn @nBe invention with
metformrtj;]%,ﬁitrg1 ulin and troglitazone, insulin and loyastatin, etc. In a further

One OB & BEHABER AU IR ARt PP aPE RumRim Rt B aeF e

pharnCeibiHation awith CARInowdutalerd8es falling within the protection conferred by

_ "Cocaine-amphetamine-regulated transcript influences ener
the present mvenﬁngg. g P 9y



20 metabolism, anxiety and gastric emptying in mice" Asakawa, A, et al.,

WO 208b/063e¥mone and Metabolic Researgh (2001), 33(9), 554-558), NFPYEr2005/012940
antagonists, (NPY = neuropeptide Y, e.g. naphthalene- I-sulfonic acid
{4-[(4-aminoquinazolin-2-ylaimino)methyl] cyclohexyl- methyl}amide,
hydrocgkonde (CGP 71683A)), MC4 agonists (MC4 = ocortin 4

PABIS
ceptor,‘e.g. | -amino- 1,2,3,4- tetrahydronaphthalen @ boxylic acid
(3a-benpy;2 25 o~

N
ethyl-3¥oxo0-2,3,3a,4,6,7- hexahydr razoI [4 Jpyridin-5- yI) -1-(4-chlor
ophenyl)-2- oxoethyllamide; QWO n antagonists (e.qg.

oI -methylbenzoxazol-6-yl)-3- [1 5 naphthyndln -4-ylurea, hydrochloride
(SB-334867-A)),°*H3 a&o s histafhine receptor, e.g.

vclohe %Qdimeth irahydro-imidazo[4,5-c]pyri.din-5-yl)-
-1 -ome oxaliC acid salty(
vegrosis fagtor), 30 CRF ants

0/632508)) TNF agenists:{FNF = tumor
: onlsts (CRF = corticotropin releasing

factor, e.g. [2-methyl-9-(2,4,6 tnmethylphenyl) -9H-
1,3,9-triazafluoren-4-yl]dipropylamine (WO 00/66585)), CRF BP
amagﬁnists (CRF-BP = corticotrepin re easing factor-binding protein e.g.

trifluoroacetic_acid salt (WO 99/15525)) serotonin reuptake |nh|b|tors
(e.q. dexfenfm(Paﬁﬁ?]e) mixed sertoninergic

compounds (e.g. WO 00/71549), 5HT agaqnist

€rotonin mimetics),

1-(3-ethylbenzofuran-7-yl)piperazine oxalic 3éid sakt.(Wo~Q1/09411)~10 o
bombesin agonists, galanin antagonists, growth hormone (eog human CH,
growth hormone) grovvth hormone-releasing compounds 1027
-benzylox aminoethylcarbainoyl)-
-dihyd %}carboxyllcﬂa@ d teftiary butyl ester (WO
5695)), S ( sing hormone; TSH =
thyrofa-stlmulatlng horone; F’thyrotropln) CH,
g
BMS-188494 ~ CH,

o
CH,
O1/\ -
NS
\Fj N o
0
5 CH,
S L\ /0 Gl 262570
N
N o o7 H

JTT-501
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see, for example, EP 0 462 884, uncoupling protein 2 or 3 modulators,

w0 20leftinagonists (see, for 15 example,skee, Daniel W.; Leinung, Matthews €a5/012940

Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a
potential approach to the treatment of obesity. Drugs of the Future

The in@O0LY,; 26¢9%]873:881)cBHeadonisty (D thdopaminadutdriocepior]. Sugtrble

ators (e.g. WO RXR (

proces%@&%%}g%%%ﬂg%? 195% J%W%esm ?e irrﬁ)f,'r“ %ﬁg@%{% %dryﬂ Qﬁé%d%z‘c? Works of

orgam@nh@rdsmeﬁagmblmmmS mOWR-fomaggmstswhmlembod|ment
of the invention, the other active ingredient is leptin; see, for example,

erspectives in the therap tiCtl of leptin”, Salvador, J@vier,
0si, Javier, ec rt Opinionion
Q Phafmac thera_\'pm@OO 1615 %?n one &mbodih:
WLO e |ngred|em‘3|s dexamphetamlne or amphem%e./l@g
e

mbodiment, the otheD&btlve ingredient is fenfluramine/or©
dexfenfluramine. In another embodiment, the other active ingredient is

sidltramine. In one enthodiment, the other active ingredient is orlistat. WO

2006/063697 22 PCT/EP2005/012940 _In, phe embodiment, the other
active ingredient is ngazindol or phe erme. In a further embodiment, the
Rthgractive ingrediet is rimonak : In one equggmrmnt the
—eompounds of thecformuta’l & Y
raggmg&eweferablml pbulking agents (see, for example,
qara@argineg(r), (Zunft FrJ; et al., Carob pulp preparation for treatment
of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct),
18(5), 230-6.) Caromax is a carob-containing product from Nutrinova
Nutrition Specialties & Foggh Ingredients GmbH, Industrlepark Hog
65926 10 Frankfust/\y ainy). Combipatipnwith Cardy
/ se C%% adgiministration of ga

omax(r) can in s co

Vi

Scheme 1

The basic building block is formed by aldehyde of a protected hydroxybiphenylcarboxylic

acid of the formula IV, which is prepared by reacting a bromide of the formula II with an

CHO

aldehyde of the formula II. A radical R1, which has the meaning indicated above 1n formula

I, is introduced by reacting the appropriate R1-amines with reductive amination of the CHO
group. A radical R2, which has the meaning indicated above in formula I, is introduced by

subsequent amidation with the acid chlondes R2COCI. Elimination of the protective groups

results in a compound of the formula L.



15 It will be appreciated that every suitable combination of the compounds

WO 209btedeivention with one or more of the aforementioned compoundssanehs/o:2040

The ejrpapige wiOs

optionally one or more other pharmacologically active substances is

regarded as falling within the protection conferred by the present .
8108389 1028 AP T0S0IRoaGhoHF N BB Bstricting it.
(/~IN/~CH3 OH HN"v ONH CH3 H3C CH3 S CH3 CH3 0 OPC-14117

CHs JTT-705 CI Br CI OH 0 SB-204990 HO N 0 CH3 1~ /O--"/ NI OCH3
NO-1886 OH H30 OHFYCH3 H3C CH3 0 CI-1027 HOB // S-Z~- H3C CH3

000\y/ HO $ R1\\ A—R2
= N
HO— A\ f\\\bjh_‘/ 5
I

Table 1

Ex R1 R2 A

1 2-Methoxybenzyi- 4-Bromophenyl- Bond
2 4-Methoxybenzyi- 2-Benzodioxolyi- Bond
3 Benzvl- 2-Benzodioxolyl- Bond
4 2-Methoxvbenzyl- 3-Methoxyphenyi- Bond
5 Cyclopropane-CHo- Cyciohexyl- Bond
6 | 2-Methoxybenzyl- Cyclohexyl- Bond
7 4-Methylbenzyl- 4-Bromophenyl Bond
g8 Cyclopropane-CHy- n-Butyl- Bond
9 n-Butyl- | Cyclohexyl- Bond
16 4-Methylbenzyl- Cyclohexyl- Bond
11 Phenyl-CH»-CH>- 2-Benzodioxolyi- Bond
12 Benzyl- 3-Methoxyphenyl Bond
13 4-Methylbenzyl- 3-Methoxyphenyl Bond
14 Cyclopropane-CHy- 2-Benzodioxolyl- i Bond
15 n-Pentyl- 2-Benzodioxolyi- | Bond
16 4-Fluorobenzyl- 2-Benzodioxolyl- Bond
17 4-Fiuorobenzyl- 3-Methoxyphenyl Bond
18 4-Fluorobenzyl- Phenyl-CH=CH- Bond
19 4-Methylbenzyl- 2-Benzodioxolyi- Bond
20 Cyclopentyl- ZuBenzoﬁtiolyi— Bond
21 Benzyl- 4-Bromophenyl- Bond
22 Benzyl- 2-Furanyl- Bond
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15

20

P/\CH3 0 HVC 0 CH3 0VO\ BMS-188494 CH300 O/\\I/OH NpH

w0 200:063807GH3 N 0 G1262570 N 0 O BKJTT-501 WO 2006/06369 PHAEP2005/012940
PCT/EP20051012940 The invention also relates to processes for

preparing the compounds of formula I. Suitable processes are known in

23 prihEiperedeneskilled work érBmreah$vfound H Staéard works of

24 ’Hfﬂ}ﬂétﬁ'é géi% “Asuitat | E[ﬁ?ﬁss s shown TO’ scheme 1.
O O CHO [(BrHO\Pd(PPh3) O OHO!IV 111IIR1 (OH

R1-NH2 RZOOOI Polystyrene

The preparation of some examples from table 1 is described in detail below, the other

compounds of the formula [ were obtained analogously:

4-(2.,2-Dimethyl-4-oxo0-4H-benzo{1,3]dioxin-6-yl)-benzaldehyde

CHO
)

+

A mixture of 6-bromo-2,2-dimethyl-2,2-benzo[1,3]dioxin-4-one (1 g, 4.2 mmol) and

v

potassium carbonate (4.5 g, 32.8 mmol, 8 eq) were diluted with THF (64 ml) and stirred at
25°C for 15 min. The reaction vessel was flushed with N» and evacuated (5x). The mixture
was stirred under an N, atmosphere for a further 15 min. In another reaction flask, 4-formyl-
phenylboronic acid (0.6 g, 4 mmol) was dissolved in THF (34 ml) and degassed (x5).
Pd(PPhs)s (140 mg, 0.012 mol) was added to the first flask, and this solution was also
degassed again (x1). The boronic acid (reaction vessel 2) was introduced in portions by a
needle info the reaction mixture over a period of 2.5 h (30 min between each addition). The
mixture was heated under reflux for 15 h, and the reaction was followed by thin-layer
chromatography. The mixture was cooled, filtered through kieselguhr and washed with
EtOAc. The filtrate was concentrated in vacuo, and the residue was purified by flash
chromatography (1:9, ethyl acetate/hexane).

Yield: (519 mg, 46%).



cyanoborohydride OVR1 R1O N TFA/H200R2 O/ (R2 4:1 HO O HO
wo 200sMb385cheme | The basic building block is formed by aldehyderefapa00s/012040
protected hydroxybiphenylcarboxylic 10 acid of the formula IV, which is
prepared by reacting a bromide of the formula 1l with an aldehyde of the
Genefgirmgthiid farskoddritivhisminagitie meaning indicated above in formula
l, is introduced by reacting the appropriate R1-amines with reductive
amination of the CHO group. A radical R2, which has the meaning
m@cated above j data NTﬁ duced by subsequent amidation with
th acid chlorld

OpcT/R /012940 The examples detailed below serve to illustrate the
' S out, however, restricting it. OHO RIA--R2 HHOO I 5
Téble 1 \Y/

Biarylaldehyde ((56.4 mg, 0.2 mmol), the appropriate amine {0.24 mmol,1.2 equiv) and
5 THF/MeOH (1:2, 10 ml) was introduced into a carousel of reaction vessels. Glacial acetic

acid (12 mg, 0.2 mmol) and polystyrene cyanoborohydride (120 mg, 2.5 mmol/g, 1.5 eq.)
were added to the mixtures, and they were stirred at 50°C for 24 h. They were then quenched
with 4 —alkoxybenzaldehyde scavenger resin (2.5 mmol/g, 4 equivalents), and the mixtures
were stirred at 25°C for 16 h. The reactions were followed by thin-layer chromatography

10 (15:1 dichloromethane/methanol; 2 drops of triethylamine). The mixtures were filtered and
washed with dichloromethane. The crude products were reacted further without further

purification.

General method for parallel amidation

15 The amines (crude products; ~0.2 mmol, ! eq) were dissolved in THF (2 ml), and Amberlite
IRA 400-COs* (2.5 mmol/g, 1.5 eq) was added to the solutions. Solutions of the appropriate
acid chlorides (0.24 mmol} in THF (2 ml) were added to these reaction mixtures, and the
mixtures were shaken at 25°C for 16h. The resins were filtered off, and the solvent was
distilled off in vacuo. The residues were taken up in EtOAc and washed with saturated

20 NaHCOs solution. The organic phases were dried (Na,SQ4) and the solvent was distilled off

in vacuo. The amides were reacted further without further purification.

General method for protective group elimination

. N-R
O R2” 0

HO l
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Ex. RIR2 Al 1 2-Methoxybenzyl- 4-Bromophenyl- Bond 2
WO 2046Metivoxybenzyl- 2-Benzodioxolyl- Bend 3 Benzyl- 2-BenzodioxalylEP2005/012940
Bond 4 2-Methoxybenzyl- 3-Methoxyphenyl- Bond 5 Cyclopropane-CH2-
Cyelohexyl- Bond 6 12-Methoxybenzyl- Cyclohexyl- Bond 7
The amsﬂrétfrw@éhwrwé}%wﬂtﬂwmlaﬁeidﬁ%w@ém@cm@tﬁsﬂr (5 ml) and
stirredBANG <8 AsBLL- Byclohexyl:Boadi 4 Methybenad-rtyslehexylrBand by
11 Phenyl-CH2-CH2- 2-Benzodioxolyl- Bond 12 Benzyl 3- Methoxyphenyl
prepamgiig 4.Methylbenzyl- 3-Methoxyphenyl Bond 14 Cyclopropane-CH2-
2-Benzodioxolyl- Bond 15 n-Pentyl- 2-Benzodioxolyl- Bond 16
4-Fluorobenzyl- 2-Benzodioxolyl- Bond 17 4-Fluorobenzyl-
3-Methoxyphenyl ( Bond 18 4-Fluorobenzyl- Phenyl-CH=CH- Bond 19

Pr epaArM%WX@ﬁﬁﬁérﬁf@ﬁﬁ&%ﬁ@@%o@@?%?@r%ﬂOpenty| 2-Benzodioxolyl-
nd 21 Benzyl- 4- Bromophe& Bond 22 Benzyl 2-Furanyl- Bond WO

100 1@0(5@#@6@@7‘%#@1‘/9?2@@5 slouts spBuAam EreBE ey BTG fopHeAYR Put
onto BOPEZdctMaihrxykemzyls foBLi-(BopdEhe i RALatiRMOfs@mie s stirred and

examples from table | is described in detail below, the other
then filtered off with suction. The process is repeated 10 x. The resin treated in this way is

carefully washed with water until it is free of excess sodium cyanoborohydride (pH check)
and is then dried by repeated washing with tetrahydrofuran. The average capacity is

2.5 mmol/g of dry resin.

Preparation of Amberlite IRA-400 carbonate
Amberlite IRA 400 (CI') resin is treated in analogy to the above method with a solution of

sodium carbonate (10 g) in water (100 ﬁﬂ) and then washed with water until neutral.



compounds of the formula | were obtained analogously: 5
WO 2088(@&2Dimethyl-4-oxo0-4H-benzoll,3]doxin-6-yl)-benzaldehyde GH@e®§35/012940

O IV 10 A mixture of 6-bromo-2,2-dimethyl-2,2-benzo[1,3]dioxin-4-one (1

4.2 mmol) and potassium carbonate (4.5 g, 32.8 mmol, 8 eq) were

The féil‘ﬁﬁ@@l&/ﬁ%ﬁll‘mllﬁ e imcant S hirdeiamebolfendshmidemtie reectionfied by mass
spectr¥@sggl.was flushed with N2 and evacuated (5x). The mixture was stirred

under an N2 atmosphere for a further 15 min. In another reaction flask,

4-formyl 15 phenylboronic acid (0.6 g, 4 imnol) was dissolved in THE (34

AY F~TNANA)

n <l PR PeHPPR3IVAA40-m 0-032-meNwas arldnd to-the
L e IR A e Rt NS LB G RS B -

. ¢ : : : :
acid’ f%écﬁ%}n vessel 2) was introduced in portions by a needle into the

reaction mixture over a period_of 2.5 h (30 min between each addition).

The mixture was heated undet reflux for 15 h, and the reaction was

followed by thin-layer 20 catography. The mixture was cooled,
OB

filtered through kieselguh vashed with EtOAc. The filtrate was
concentrated in vacuo, andhH€ residue was purified by flash
chromatography (1:9, ethyljacetate/hexane). Yield: (519 mg, 46%). WO
2006/063697 27 PCT/EP2005/612940_General method for the reductive

amination H-R1 O@J

o-CH;

OH

2 |4-{[(Benzo{l,3]dioxole-5-carbonyl)~(4-methox ybenzyl)aminojmethyl }-4-
hydroxybiphenyl-3-carboxylic acid

O/\O

© N
H,C, O Q
o _
o
OH




Biarylaldehyde ((56.4 mg, 0.2 mmol), the appropriate amine (0.24

w0 200806372 equiv) and 5 THF/MeOH (%2, 10 ml) was introduced imOT&EP2005/G12540

carousel of reaction vessels. Glacial acetic acid (12 mg, 0.2 mmol) and

polystyrene cyanoborohydride (120 mg, 2.5 mmol/g, 1.5 eq.) were added
36 S enbalirésdiania theyavers dibrad B8O toety h-Fhugrorefe nhemyl-3-
earbpsyiedlasidth 4 -alkoxybenzaldehyde scavenger resin (2.5 mmol/g, 4
equivalentsyy; and the mixtures were stirred at 25C for 16 h. The reactions
were f&llowed by thin-layer chromatography to (15:1
dichloromrethane/methanol; 2 drops of triethylamine). The mixtures were
filtered &

amid iop 5 The amines (crude products; -0.2 mmol, 1 eq) were
, and Amberlite IRA 400-C0O32 (2.5 mmol/g, 1.5
olutions. Solutions of the appropriate acid
were added to these reaction
"Shaken at 25C for 16h. The resins were
filtered off, and the solve $ distilfed off in vacuo. The residues were
taken up in EtOAc and washed with saturated 20 NaHCOS solution. The

araanic hhases were dried (Na2S04) and-the solvent was.distille

led-off—in—;
4 aldygroret amidan whsrevReaensd s WHBERAIHAR U IR AYDR Pheny!-
CERDA BRI for protective group elimination O N~R1 HO R2 O HO
WO 2006/063697 28 PGT/EP2005/012940 The amides from the
preceding stage are takén up.in 4:1 trifluoroacetic acid/water (5 ml) and
stirred at 25C for 15 h. The ent is distilled off, and the crude products
are purified by preparati C. 5 Preparation of Amberlite IRA-400
cyanoborohydride

N / O
o— OH

OH
5 |4-[(Cyciohexanecarbonylcyelopropylmethylamino ymethyl]-4-hydroxybiphenyl-
3-carboxylic acid




100 ml of an aqueous sodium cyanoborohydride solution (8% wi/vol,
wo 208lighshprloudy) is put onto 10 g of mejst Amberlite IRA 100 resin(eMeHER 012940
fonn) in a fit. The resin is stirred and then filtered off with suction. The
process is repeated 10 x. The resin treated in this way is 10 carefully
6 dshedonieranaterhomyilit dsietkosf bxoedsasudinim ayshobdnahydrise{ak1-
eheakpxafig isthen dried by repeated washing with tetrahydrofuran. The
average capacity is 2.5 mmolg of dry resin. 15 Preparation of Amberlite
IRA-400 carbonate AmbA 400 (CL) resin is treated in analogy to
the above method with a*s on of sodium carbonate (10 g) in water
(200 ml) and then washed/with water until neutral. WO 2006/063697 29
PCT/EP2005/012940 ~H7@ following examples were prepared by this
method, and the identity wasiverified-by mass spectrometry: | 4'-{
[(4-Bromobenzoy methoxybe
}-4-hydroxybiphe i

OH

7 |4'-{{(4-Bromobenzoy})-(4-methylbenzyl Jaminolmethyl } -4-hydroxybiphenyl-3-
' carboxylic acid

Br

© N
N
/ OH
—
OH

8 |14-[(Cyclopropylmethylpentanoylamino)methyl]-4-hydroxybiphenyl-3-carboxylic
acid

H,C




OH WO 2006/063697 30 PCT/EP2005/012940 3

wo 2004814pEBenzo[1,3]dioxole-5-carbon 32 PCT/EP2005/012940
yl)benzylamino]methyl}-4-hydroxybiphenyl-3- carboxylic acid O O O N /\
100H OH 4

9 [4-HGardshesaqaubrsthiepbdazayh e tndthoxptspzyhiaipbmesDRbipite
#yH 3-carboxylic acid 0\J ONO O-10HOH 5
4'-[(Cyclohexanecarbanydgyclopropylmethylaznino)methyl]-4-hydroxybiphe
nyl- 3-carboxylic acid DI\OH OH WO 2006/063697 31
PCT/EP2005/012940
4'- {[Cyclohexanecarbo yl-(2-methoxybenzyl)arnino]methyl}-4-hydroxybiph
enyl 3- carboxylic

10 [4'-{[Cyclohexanecarbonyl-(4-methylbenzyljaminoimethyl } -4-hydroxybiphenyl-
3-carboxylic acid

OO

11 |4-{[{Benzo[1,3]dioxole-5-carbonyl)phenethylamino] methyl} -4-hydroxybiphenyl-
3- carboxylic acid

O

—Z

O

\\o OH

OH




0.0H OH 7
w0 208s{f6dsBromobenzoyl)-(4-methylbenzyl)amino]methyl}-4-hydroxybiphemylas o1 2040
3- carboxylic acid Br ONO H3C OH OH 8
4'-[(Cyclopropylmethylpentanoylarnino)methyl]-4-hydroxybiphenyl-3-carbo
12 %y_lgéBa@rcﬂl-{@@l@wmb@HoEb}mm]zmﬂambaégjmwm&@mmmm
QCI
4'-[(Cyclohexanecarbonylpentylainingpimnethyl]-4-hydroxybiphenyl-3-carbox
ylic acid ON O OH H300H10 [ °
4'-{[Cyclohexanecarbony, ) fBenzyI)amino]methyl}-4-hydroxybiphe
nyl- 3-carboxylic acid O N

13 14-Hydroxy-4'-{{(3-methoxybenzoyl)-(4-methylbenzyljaminomethy! } biphenyl-3-
carboxyiic acid




OH OH 11 4'- { [(Benno[
w0 20be3jgiexole-5-carbonyl)phenethylaming]methyl}-4-hydroxybiphenyts8:r2005/012940
carboxylicacidON -O/OH o ~// off WO 2006/063697 33
PCT/EP2005/012940 12
14 |4-{[Beenzyit {3 athaxybenadoylyaambirmentyabnaroxylistieiytB-carbox
lidrasichiBeQIN-catho@pic@eid 3
4-Hydroxy-4"-{[(3-methoxybenzayl)-(4-methylbenzyl)amino]methyl}biphen

15 4'-{[(Benzo[1,3]dioxole-5-carbonyl)pentylamino]methyl } -4-hydroxybiphenyl-3-
carboxylic acid

H,C 0K

16 4'-{[(Benzo[1,3}dioxole-5-carbonyl)-(4-fluorobenzylyaminojmethyl }-4-hydroxy-
biphenyl-3-carboxylic acid

0




hydroxybiphenyl-3-carboxylicacid 0 ON VV OH HO 0 15
WO 200800 Behzo[1,3]dioxole-5-carbonyl)péntylamino]methyl}-4-hydroxytiiptrenyd 12940
-3- carboxylicacid 0 \/N 0~0OH O H3C OH 16
4 fl(Benzol1, 31dioxole-5-carbonyl)-(4-fluorobenzyl)aininalmethyl}-4-hydro

17 Kyilbiphnprisaamdiynchanbemordmmiognethywiosnosoeeuras-3 -
BEPIRB26651012940 17
4'-{[(4-Fluorobenzyl)-(3-methoxybenzoyl)amino]methyl}-4-hydroxybiphenyl
-3- CH,

O g

18 14'-{[(4-Fluorobenzyl)-(3 -phenylacryloyl)amino]methyl} -4-hydrox ybiphenyl-3-

carboxylic acid
.
r
O o

OH

19 14-{{(Benzo[ I,3]dioxole-5-carbonyl)-(4-methylbenzyl)aminoJmethyl }-4-hydroxy-
biphenyl-3-carboxylic acid

0

CH,




carboxylicacid CH,11dV ONOH 0 OH 18 4'-{
wO 20ligeberobenzyl)-(3-phenylacryloyl)amino]methyl } -4-hydroxybiphemybaos 012940

carboxylicacidO INI\IOH FO OH 19
4'-{[(Benzo[1,3]dioxole-5-carbonyl)-(4-methylbenzyl)aminolmethyl}-4-hydr

20 |éxyH Biptrehy33doavbloxiiaraoinly ) c O @it aMONNCHE WO RE0863697
BRIRCTER2085/d10846 20 4'-{[(Benzo[1,3]dioxole-5-carbon
yl)cyclopentylamino]methyl}-4-hydroxy- biphenyl-3-carboxylic acid OH

OH

~ { )~

(4

N

21 |4-{[Benzyl-(4-bromobenzoyl)aminoimethyl }-4-hydroxybiphenyl-3-carboxylic

acid
8r

@UH
D OH )

22 i4'-{{Benzyl(furan-2-carbonyljaminojmethyl } -4-hydroxybiphenyi-3-carboxylic
acid

=

N\

CVH




0 OH N 21 J4'- {[Benzyl-(4-bromobenzoyl)amino)methyl
WO 2004d6§6Hroxybiphenyl-3-carboxylic acidiBr ON OH O OH 22  pCT/EP2005/012940
4'-{[Benzyl(faran-2-carbonyl)amino]methyl}-4-hydroxybiphenyl-3-carboxyli
c_acid O N off 0. OH WO 2006/063697 37 PCT/EP2005/012940 23
23 #-fld-Bromebarasinfalmesrosenvyhamns)edetiyl hadigarbiyisipieny -
3-caipRsiicasidd Br FN OH 0 OH 24
4-Hydroxy-4'-{[(4-methoxybenzyBpentanoylaininolmethyl}biphenyl-
3-carboxylic acid OH

24 |4-Hydroxy-4'-{[(4-methoxybenzyl}pentanoylaminolmethyl } biphenyi-
3-carboxylic acid

O"-_
CH,




10

15

20

30

O H30 OH 0 N O-OH3 WO 2006/063697 38 PCT/EP2005/012940 The
wo 2@elivitysef the compounds was testedsas follows: Enzymatic test systemns/q12040
for detecting inhibition of a phosphatase 5 The compounds of the formula |
were tested for their phosphatase-inhibiting effect in an in vitro assay.
The enzyme preparation and the performance of the assay was carried
The agiiyigg WRMOMHaRNGSHEsEZs el lreparation: 10 A) Cell culture: Sf9
cells (= Spodoptera frugiperda cell type; obtainable from invitrogen) are
cultured in Grace's supplemented medium (Gibco-BRL) with 10%
heat-inactivated fetal calf serum (Gibco-BRL) in spinner flasks at 28C in

Enzymatli decesinms e sigesti ot bbition o arhesrigtedmanual for

Methods for Baculovirus Vectors and Insect 15 Culture Procedures

[Bulletin No, 15555]. Texas A & M University, Texas Agricultural ) )
The cRBORRISAE S5 AOMMH A el Siith op D bRy SehsirsrriRtshi e effect in an in

vitro #eeenTbiRant Baspaiugransterheaiars RN Eaingor I JaeuRtRmYas

p and catalytic domains of human PTP 1 B, but without the carboxy-terminal
ollowsdrophobic region (corresponding to 1-299 aa) was obtained by
polymerase chain 20 reaction via primers with attached cloning sites and

Ot .suitalillf% cDNA templates (obtainable for example from invitrogen) and
OLAIHRS Ve T TP FRERSOfus expression vectors (Amersham Pharmacia
A} C8iateletir}: The recombinant baculoviruses were prepared with the aid of

thgfg %gﬁtso (_1B §8o%%‘#é?§' | uséi%)é? S%%i??ygg,s g%?&i&%%&%ig%?rﬁnvitrogen} are cultured
in Grace’s supplemented medium (Gibco-BRL) with 10% heat-inactivated feta) calf
serum (Gibco-BRL) 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 [Bulietin No. 155557, 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 uman PTP1R, but without the carboﬁy-texminal
hydrophobic region (corresponding to 1-299 aa) was obtained 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 pRASTBAC donor plasmid
{obtainable from Life Technologies). The resulting plasmid was transformed into
competent DHlOBAC 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 amplified three times up to a

viral stock volume of 500 ml.
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from Gibco-BRL). The gene was cloned into the pFASTBAC donor

WO 200taE3vel 25 (obtainable from Life Teckmologies). The resulting plasmickywasci2940

transformed into competent DHIOBAC Escherichia coli cells (obtainable
from Life Technologies). After transposition and antibiotic selection, the
recombinant plasmid DNA was isolated from selected E. coli colonies and

B) pr(gagaigﬁqglfg&;ﬁ@,ﬁ@ﬂts&gg&qy of Sf9 insect cells. The virus particle in the

supernatant medium was amplified three times up to a 30 viral stock '
V(ﬁ%?ﬁ@wfﬁ%wm%é@%%agm PEwEPDYYSelv9ag egytially carried

Peed uﬁi@@cﬁﬁé@wmmrgm%ﬁﬁ%ﬂe\%u%m@@ieaﬂfa@é&’&mdbgj

spinner culture of Sf9 cells was essentially carried out as describe
stmmérs seithsthitreieeelisbsl /ey conridenatinmat dpcigfor 5mig thepgpernatant

cells/mhwer Palletrd &ﬂQ%@f%%%Qé@ona%%mﬁ thesupgnaant,

was removed, and the cells were reSuspended in a sity of 1 x 107

cENSARIAeaBRRIE YaRbiHS MUt s Bler MoTTeloyokifeg eersnml temperature
shakingratregmdempe aturaidas S hefreshcmesiunas agdegkin order

to achigve a cell density of 1 x 106 cells/ml. The cells were then cultured
in'the SuSPEiion ae 29@ fFsdhab Bl tneddndhe sReepoRtateSionfocyuitable
Cedhidar irastigpationRasg complete cell extracts of infected Sf9 cells: After
the postinfection, aliquots were subjected to an analysis of protein
expression by SDS-PAGE and Western blot analysis. The cellular

C) Ceftaptignationanas sadrivgpuiasdix:descikRed Eramiigh.Misand Kennedy,
B. Biochem. P,hgrmacol. 52: 1777-1785, 1996). Co%te cell extracts

DR RRSE G At RGO ECET THRI fted fecrstoatitis afotargipression by

tigies -postnfesdonegibe: pedeias @ellSTiROONE B TR WESoRsh 8LHOREB Ut as
in_pho ?I]A te-buffered saline (4C), resuspended in 50 1 of water and
o e

ORI Ay TRl BB S REAN: BRABHTCEHBRAAROTS Wate1755.

detsdnineehplith21tha@idiofibe Bradiemroathosiand Ravine: se it ted

alg.éngélﬂsa z?ﬁsctra Qgrtae{% tfb\msessagogtrig e%(tjilcj)gf: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 & 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.5., Candia, O.A. Anal Biochem. 100: 95-97, 1979) adapted for the microtiter plate
format. The dodecatrisphosphopeptide TRDIYETDYYRK (Biotrend, Cologne)
corresponds to amino acids 1142-1153 of the catalytic domain of the insulin receptor
and is (auto)phosphorylated on tyrosine residues 1146, 1150 and 1151, The
recombinant hPTP1B was diluted with assay buffer (40 mM Tris/HCI, pH 7.4, I mM
EDTA, 20 mM DTT), equivalent to an activity of 1000-1500 nmol/min/mg of protein

and (a 20 pl portion) then preincubated (1'5 min, 30°C) in the absence or presence of
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A) Dephosphorylation of a phosphopeptide: This assay is based on the

wo 2008leaserof phosphate from a consengus substrate peptide 25 wipichi®2005/012940

detected in the nanomolar concentration range by the malachite green/
ammonium molybdate method (Lanzetta, P.A., Alvarez, L.J., Reinach,

PLS, sgbﬁdm,e@mlﬁnéh%&he@mm@sﬁw,(Imb;ca@am@mcromaMSO

YT QHLG! IRE: QI Pt @Gf@%iﬁc(%t!é%g ROSRRPPEPLAS §f3 Qégﬂg%}fﬁﬁion
(Biotrend, Cologne) corresponds to amino acids 1142-1153 of th
cmawmd@mm@téﬁqﬁbbmwﬁm&éémmmﬁ@ fig %@&@)p’mgémyiatb@l on
bupsingseruER AR 20 AN 1 6L T8 reeombIBaRt AT B resion
diluted with assay butter (40 mM Tris/HC1, pH 7.4, 1 mM EDTA, 20 mM

DF P2y uwa@m tb@h@@ﬁtﬁﬁp @fd&@@@tmd ﬁmélhnﬁmga@fipnowiﬁ sigpted by
(g0l povtion) hen. pLeineubAlRc (e minsSAC I theghsence or

presence of WO 2006/063697 40 PCT/EP2005/012940 test substance (5

| arheniesirsdbdateritRitre(ifARSonedriratioh bPBIISTL 298 mENydn 20 as

t YQWS@E&%H@%Q&OQ%@“@E P36t 4G dephosphery @18& the absorption
reaction, the peptide substrate (10 |, prewarmed to 30C) was added to the
pRSIREY Batetre ﬁzmm@mm&mmtmrmkﬁ@ap@égf @a@gt@ﬂ@reckwats)-
ceugenration g 420 Meanddhe, ingubationiwas-eeninuediiord . T iated as
reaction was stopped by adding 100 | of malachite green hydrochloride

(015 03ep At S Rt BRH AN BAS dB TR tetFIEIP AR PPN Tl 2qlessTnphosphate
P3L AREtio Y d WERRZY 881RICR-SAIYIOR: AflebNeuhatondLaleor 30

min to develop the color, the absorption at 650 mn was determined using

a iPerEIRer 35 atRereatas MR pleviEsy 1S ahhp I ssand usiapkg e peificant
"?ék&&?éi'ﬂ@vﬁﬂpﬁ%{%pﬁ%ﬁt?%@%w wascalegaien feupanomoles

of liberated phosphate per min and rng of protein with potassium
phosphate as standard. The inhibition of the recombinant hPTP 1 B by

B) Cl1igdhstbstanaeswas | ¢alcHiried as a percentage of the phosphatase

control. The ICso values show significant agreement with a .
folPiparamidietaiehahBArRsgiss drabresion elifye nps-physiological substrate

p-nitrophenyl phosphate during cleavage to give nitrophenol under standard conditions
{Tomnks, N.K., Diltz, C.D:, Fischer, E.H. I. Biol. Chem. 263: 6731-6737, 1988; Burke
T.R., Ye, B., Yan, X.I.,, 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 ul): (2) 100 mM sodium acetate (pH
5.5}, 50 mM NaCl, 0.1% (w/v) bovine serum albumin, 5 mM glutathione, 3 mM DTT,
0.4 mM EGTA and | mM EDTA; (b} 50 mM Hepes/KOH (pH 7.4), 100 mM Na(l,
0.1% (w/v} bovine serum albumin, 5 mM glutathione, 5 mM DTT and 1 mM EDTA.
The reaction was started by adding enzyme and carried out in microtiter piates at 25°C
for 1 h. The reaction was stopped by adding 100 pl of 0.2 N NaOH. The enzyme
activity was determined by measuring the absorption at 405 nm with suitable
corrections for absorption of the test 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



B) Cleavage of p-nitrophenyl phosphate: This assay is based on the
WO 200b@ng®@in absorption of the non-physiological substrate p-nitropbefyr2005/012940
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 uRAkeand therlC SPevabueyainrod siewvianmg, 19 M grdimian @nzishiemIthe linear
% B8R i BaiatoP wfigehemistry 35: 15989-15996, 1996). The
ibitors are pipetted in suitable dilution into the reaction mixtures which
contam 0.5-5 mM p-nitrophenyl phosphate. The following buffers were
used (total volume 100 1): (a) 200 mM sodium acetate (pH 5.5), 50 mM
NaCl, 0.1 % (w/v) bovine serum albumin, 5 mM glutathione, 5 mM DTT,
Table3s BiglegaE&TiREnd 1mM EDTA; (h) 50 mM Hepes/KOH (pH 7.4), 100

Ex. Nfld\lgé, Wt %0 (W) Do '@%%ﬁf toumin, 5 mM glutathione, 5 mM
* IT.and &ll' m)M EDTA. The reactlg as started by adding enzyme and

[am—

afriéd out in micratitér platdsiat 25C for 1|h. The reaction was stopped

Fedmy 1661 of 3.1% NNaQi—Theenzyme activity was determined by
easuring the absprption at 405 rim with suitable 30 corrections for

bsdrption of the tedtSsubstantes and of p-pitrophenyl phosphate. The

Ujg.b wereexpressed-as le control by comparing the
mount of p-nitroghenol fariied in the test substance-treated samples

nihgl/min/mg of proi&in) withéthe amount in the untreated samples. The

rage-ancd-the-standard-deviation-were- WO 2006/063697 41
PP2005/012940 calculatéd, and the IC50 values were determined

y?egression anal /Si-s of the frgear portion of the inhibition curves. 5

l—\—-lcr'onqma Sl =Re Rl w)

able-3-Biotogicalia \G.V.Ly " IS-50-(pM)-Ex. JIC-50 (pM) 11.2131.72
;15418 3151!? 2145619

Ol oo ~a| O ol B W] o

0.6

—
<

1.6 B 13

b—
—

1.6 23 0.5

oo

1.6 24 0.6

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 II
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 hyperglycerimia, high blood pressure, atherosclerosis, dysfunctions of the
immune systern, 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 release of growth hormones.



51161716 611.3181.45 71191.28 81.9201.8 91.6210.6 10
w0 20860@2203.3 1 1.6 230.5 12 1.6 24 04 It is evident from the tablethatti®s/ 012040
compounds of the formula | inhibit the activity of phosphotyrosine
phosphatase | B (PTP1B) and thus are very suitable for lowering the blood
The capnyluedsereaiad. SthieplaretHbedfopesuitap| 8 notdart sl drefoetheutrentipartuch as,
for xRS ORI Hiebeles ghinsylp tesistance, of dysipidemias, of the
meta

olic syndrome/syndrome X, of pathological obesity and for weight
The crodptiols isrenafensaisalto rpobadscetvatfointiiurprecassolswitdbmng and other
psychg?ﬁ@qﬁgiggtf&%rgﬂgﬁbgéorfoqfg{ ?é', f@é si%ﬁst,rea%smd{?tsqgtes anxiety neuroses,

~ hyperglycerimia, high blood pressure, atherosclerosis, .ysfu‘ncfions of'the
schizqpiventte Systenireatisingplfs dibwases aliel ik itidbasdrralieh dyther and for the

treatn%)ﬁ?m&gaﬁﬁ'é@a’ arthritis, osteoarthritis, osteoporosis, proliferation
Isorders’such as cancer and psoriasis, diseases with reduced or

They iwereddiddnpibdasisn cofygrovamieniorss harmoaeets claokitwawhieple and male
sexuaing%‘?(f&@ r?ﬁﬁﬁ%ﬁtﬂfﬁé’ytﬁ&%”ﬁgﬁ%ﬂ&@o%/ %G&an"zdisorders of steroid
PCT/EP2005/012940 Thé compounds are also suitable for the treatment
metabsfigisostfierd167atee HedVBNEsyStem 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 as, for
example, depressions, anxiety states, anxiety neuroses, 5 schizophrenia,
for the treatment of disorders associated with the circadian rhythm and for
the treatment of drug abuse. They are additionally suitable for treatment
of sleep disorders, sleep apnea, female and male
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sexual disorders, inflammations, acne, pigmentation of the skin, disorders

wo 200b8t8p0td metabolism, skin diseases;and mycoses. WO 2006/06:36%4>43s/012940
PCT/EP2005/012940 Claims: 1. A compound of the formulal, 0 HO R1

A-R2 N H 0 s J inwhich the meanings are RI -(Ci-C6)-alkyl,
ClaimgCi-C4)-alkyl-O-(C1-C4)-alkyl, -(C2-C6)-alkenyl, 10 -(C3-C8)-cycloalkyl,
-aryl, -(Ci-C6)-alkyl-aryl, -(C2-C6)-alkenyl-aryl, -(C-C6)-alkyl- cycloalkyl,
-(C2-C6)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl and cycloalkyl
radicals may be substituted by F, CI, Br, I, CF3, NO2, N3, CN, COOH,
L. coo(ct-esyamyndodRemtNT H(Ci-C6)alkyl, CON[(Ci-C6)alkyl]2,
cycloalkyl, (C2-C6)-alkenyl, (C2-C6)-alkenyl, O-(C1-C6)-alkyl
0O-CO-(C1-C6)-alkyl, O-CO-(CI-C6)-aryl, O-CO-(Ci-C6)-heterocycle; 15
PO3H2, SO3H, SO2RH2, SO2NH(C1-C6)-alkyl, SO2N[(Cj-C6)-alkyl]2,
S-(Ci-Co6)-alkyty CHZ), aryl, S-(CH2)a heretocycle, SO-(Ci-C6)-alkyl,
SO-(CH2)o aryl, SO+(CI-12)n heterocycle, S02+(CT-C

S02-(CH2)"-aryl, S02- )n hetero€ycle, SO02-N
S02-NH(CHB)D hetérocycle,-S62:N(CT-C6)-alkyl)(CH
S02-N(C1-C6)- aIkyl&‘(CH?f},-hete ocyclg, SO2-N((CH2),, aryl)2i

S02-N((CH2)"-(heterocycle)2 where n may be 20 0-6, and the aryl radical
or heterocyclic radical may be substituted up to twice by F, Cl, Br, OH,
i thgél NO2, CN, OCF3, O-(Ci-C6)-alkyl, (Ci-C6)-alkyl, NH2; C(NH)(NH2),
N2 NHETECB R alkyl, N((C1-C6)-alkyl)2, NH(C1-C7)-acyl,
NH-CO-(C1-C6)- alkyl, NH-COO-(Ci-C6)-alkyl, NH-CO-aryl,

Ry NH-CO-heterocycle NH-COORY NMESRR:0-(c-Cop-aliyt, -(Co-Cop-aitkeny,
-(C3-Cy)-cycloalkyl, -aryl, -(C;-Cg)-alkyl-aryi, -(Cy-Ce)-alkenyl-aryl, -(C;-Cg)-alkyi-
cycloalkyl, -(Co-Ce)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl and cycloalkyl radicals
may be substituted by F, Cl, Br, I, CF;, NO,, N3, CN, COOH, COO(C,-Cy)alkyl, CONH;,
CONH(C;-Cojatkyl, CON[(C-Cq)alkyils, cycloalkyl, (Cp-Ce)-alkenyl, (C,-Cq)-alkynyl,
O-(Cy-Ce)-alkyl O-CO-(C,-Cg)-alkyl, O-CO-(C,~Cg)-aryl, O-CO-(C,-Cy)-heterocycle;
PO3H,, SOsH, SO;-NH,, SO;NH(C;-Ce}-alkyl, SON[(C;-Cq)-alkylly, S-(C1-Ce)-alkyl,
S-(CHp)n-aryl, S-(CHy)x-heterocycie, SO-(C-Cg)-alkyl, SO-(CHy)p-aryl, SO-(CH,),-
heterocycle, SO2~(C)-Ce)-alkyl, SO,-(CHa)p-aryl, SO2-(CHz)y-heterocycle, SO,-NH(CH, ),
aryl, SO,-NH(CHz)y-heterocycle, SO,-N(Cy-Ci-alkyl W CHy)p-aryl, SO2-N(C-Ce)-
alkyl)(CHa),-heterocycle, SO»-N((CHa)g-aryl)a, SO2-N{(CHa)p-(heterocycle), where n may be
0-6, and the aryl radical or heterocychic radical may be substituted up to twice by F, Cl, Br,
OH, CFs, NO,, CN, OCF3, O~(C-Cy)-alkyl, (C1-Cg)-alkyl, NH:;

C(NH)(NH;), NHy, NH-(C1-Ce)-alkyl, N((C;-Ce)-alkyl);, NH(C)-Cy)-acyl, NH-CO-(C;-Cq)-
alkyl, NH-COO-(C,-Ce)-alkyl, NH-CO-aryl, NH-CO-heterocycle, NH-COO-aryl, NH-COO-
heterocycle, NH-CO-NH-(C;-Cg)-atkyl, NH-CO-NH-aryl, NH-CO-NH-heterocycle, N(C,-
Ce)-alkyl -CO-(C;-Ce)-alkyl, N(C;-Ce)-alkyl ~COO-(C}-Ce)-alkyl, N(C;-Cg)-alkyl -CO-aryi,
N(C,-Ce)-alkyl -CO-heterocycle, N(C;-Cg)-alkyl -COO-aryl, N(C;-Ce)-atkyl -COO-
heterocycle, N(Cy-Ce)-alkyl -CO-NH-(C,-Cg)-alkyl), N(Cy-Cq)-alkyl -CO-NH-aryl, N(C;-Cq)-
alkyl -CO-NH-heterocycle, N((C,-Cg)-alkyl)-CO-N-(C;-Cq)-alkyl)a, N((C;-Ce)-alkyl}-CO-
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heterocycle, NH-CO-NH-(CI-C6)-alkyl, NH-CO-NH-aryl,

wo 2004684697 NH-heterocycle, N(Cl 25 C6xalkyl -CO-(C1-C6)-alkyl, pCT/EP2005/012940
N(Ci-C6)-alkyl -COO-(C1-C6)-alkyl, N(Ci-C6)-alkyl -CO-aryl,
N(C1-C6)-alkyl -CO-heterocycle, N(Ci-C6)-alkyl -COO-aryl,

N((C: maﬂ@ﬂ»@ml M@@Chb@éimhy@@ N(Ej-Ca)-2likyl)- kmmw%lb@@;a{ﬂewlkﬁ%

C y
0 NN%@?P G allkyl (Cl @%ﬁ? % dﬁf ufe 12\Ialk o)\//%/&o%yz
N(hex00BRO6I0T 44 EOTIEPIOTIILTAD- (ﬂ((@al@%yhlwmﬁmcyde) -COO-(Cy-Ce)-

alkyl, %@m&“}%@lgﬂq Eﬁ@lfy&%}fg@% -yl hetﬁr@i:ﬁ%%(%l%?ﬁ@%y&yde) COO-

aryl)2,"N((CI-C6)-alkyl)-CO-N- (heterocycle)z
aryl, N[(aayil])@Nﬁﬂ@@éﬁk}w&t(ﬂé@tm@)ﬂm@@aﬁ%ﬂ -alkyl), N(aryl)-CO-NH-

arvi, Iﬂ%@f %%%%Yl *\(‘éﬁkﬂgf&%c'?é}@?a g@@'(ﬂélfé{]ocycle) CO-N-

O-aryl, N(hetefocycle)-CO-aryl, N(aryl)-C
(C:- cmwmamymwa:wmwm&ymwmNq@m@ymm N((C)-Ce)-alkyl)-aryl,

N(aryN-(&g%o@fgf e% @%&9&18%'&’%@‘%%@}@@ NH{ ?‘ 3é|1fyi O-(CH)y-

N(heterocycl NH-aryl, N(aryl)-
heteraqghkterdsyele LEDR (G @@rgnbymzyi\reéﬂrwie Nﬂ@%@ﬁé@@?ﬁ@w be

s@gg;%@&@ﬁ@%@%h&@ﬁ%«%%@ )-alkyd)-anyl, N\@?rbﬁxc&% (@)1]&%%} alkyl (Ci-Cy)-
N(heterocycle)-CO-N-(aryi)2, aryl, O- (CH I‘%/e O-( CHZé eterocycle,

alkyl WhereNHttay be- dl@flmh%@%ﬁé*awmd%@t& tefdeyel Qéh[@arﬁ@és%éﬂ
I:liglsubstltuted one to 3 times by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3,
O-(Ci-C6)-alkyl, (C1-C6)- alkyl, NH2, NH(Cl C6)-alkyl, N((C-C6)-alkyl)2,
S02-CH3, COOH, COO-(C1-C6)-alkyl, CONH2; R2 -(C1-C6)-alkyl,

Ry (CFCH-alkyl-O-(Cy @4t%1§)ﬂcy'l CCELalenyb-A8 (GRakg) celoaliceny!,
-(C1-C6)- alk%/ S 6) alkenyl-aryl, heterocycle -(Ci-C6)-alk
-(Cs- %téif’é%ﬂk,li‘éy Shelérobyd e -8y ARsIsyclsatksr: “Capalky

hetexoﬁg;caec Mlk@ﬂﬂ%@é%c%@re(@]e@éﬂﬁﬂkﬁﬂl?%@/&aﬁ{}yﬂ heteroeyehnyl-
and cyc oalkﬁ radlcals ‘may be substituted by F, CI, Br, I, CF3, NO2, N3,

cyclogky! com %@fg{kﬁr@@ﬁqfq@@m@yégmgmamcals may be

substﬁ%[é??@)@ikyﬂ% Gh@ﬁ”% ©2: @Mmb(@?&ﬂ@k%@g
C1-C6)- O CO- aIkyI O CO C1-C6)-aryl,
CONB(é Q[EI%GV )alb élH?y q@];'fﬁkenvi (Co-Co)-alkymyl,

0- (cis@gl\itﬁ%%bad@ylcéoa (Gre®)- edisy@@) Mﬁﬁ@bﬁdb{l@ ey aeyl,
b ) SRS SO SO SRR, S
S-(CHy)q-arvl, S-(CHaz)y-heterocycle, SO-(Ci-Ce)-alkyl, SO-(CHy),-aryl, SO-(CHp)n-
heterocycle, SO-(Cy-Cg)-atkyl, SO2-(CHy)y-aryl, SO»-(CHo)q-heterocycle, SO-NH(CH;)y-
aryl, SO,-NH(CH;),-heterocycle, SO-N(C-Cq)-alkyl ) CHa)p-aryl, SO2-N{C;-Cs)-
alkyl}(CHaz)p-heterocycle, SO;-N((CHa)p-aryl)z, SO2-N((CHz)p-(heterocycle), where n may be
0-6, and the aryl radical or heterocyclic radical may be substituted up to twice by F, Cl, Br,
OH, CF;, NO,, CN, OCF;, 0-(C;-Cg)-alkyl, (C;-Cg)-alkyl, NHy;

C(NH)(NH3), NH,, NH~(C-C¢)-alkyl, N((C;-Ce)-alkyl)z, NH(C,-Co)-acyl, NH-CO-(C,-Cq)-
alkyl, NH-COO-(C;-Cg)-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(C;-Cy)-alkyl -CO-(C)-Cg)-alkyl, N(C,-Cg)-allcyl -COO-(C-Ce)-alkyl, N(C;-Cg)~alkyl -CO-
aryl, N(C-Cg)-alkyl -CO-heterocycle, N(C;-Cg)-alkyl -COO-aryl, N(C;-Cg)-alkyl -COO-
heterocycle, N(C;-Ce)-alkyl -CO-NH~(C;-Cg)-alkyl), N(C;-Ce)-alkyl -CO-NH-aryl, N(C;-Cq)-
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heterocycle, SO2-(C1-C6)-alkyl, SO,-(CH2), aryl,

WO 2606X&:{£H2)"-heterocycle, SO2-NH(CHR), aryl, PCT/EP2005/012940
SO2-NH(CH2)~-heterocycle, S02-N(Cj-C6)-alkyl)(CH2), aryl,
S0O2-N(Ci-C6) 25 alkyl)(CH2)n-heterocycle, S02-N((CH2)n aryl)2,

alkyl SEP>- NGOy blstertisycle) 2 alitibre O-NeaitheCo-6 land, tNg( GryCrrdital or

co-ESEiG ISRy L R e

alkyDNFOOHEB)sa U CN (O BIRB)-ATIANR (N IC BT Pachl ai-CO-(CHGB kY1,

? T AEQRR-(EC kyk COsaryl-NH-CQ-hete cle i L
oSSRl o b ComR R g coo .
alkyl,NHaoO=-NP-aml, NReEooNtichéieraryt8YR(a)-Co)catkyl, N(heterocycle)-COO-

B T
aryl, N(otee)yalkyiCeOU- finteMdeyel - QUOY-Ch) adkplk G- N R o GB) el YD)y N-
-G '%%fé#gg?@ﬁ(?éﬁ%g@-%ﬁé%é@ggﬁg§9§g)?éO-N((C]~C6)—a1ky,‘t)-»ary1,

CT/ 940 alk
N{ary\¢(eSp-Selraiiky NIotno@ e s aRyHar N CIraePalkiy):-aryl, O-(CHa)y-
] (GLCR) -aryl, 584 NEG: Fie radi
neter@%‘)l%@%g%?@i%%lgg N‘(%ch% £ k%%dg(%? é\} ég;)t;f)c)z%ycl c radical may be
substiRYIESi w6 Yalk HNE ONG(Rét&rody )2 RN GO OCBEPIRYICo)-alkyl, (C1-Ce)-
t l =t z l y ry A ( i - - -
allcyl NEhetarpgye @a%%éfi%g@ﬁ%&%@h gcr%l()%%%(gg@f%b (C1-Ce)-alkyl,

N(heterocycle)-CO

COM‘ﬁ(heterocycle)-CO-aryI, N(aryl)-COO-aryl, N(heterocycle)-COO- aryl,
N(aryl)-CO-NH-(C1-C6)-alkyl), N(heterocycle)-CO-NH-(C-C6)-alkyl),
N(aryl)-CO-NH- aryl, N(heterocycle)-CO-NH-aryl,
N(aryl)-€8eRi(€;-88)-alkyl)2, N(heterocycle)-CO-N- (C1-C6)-alkyl)2,
N(aryl)-CO-N((Ci-C6)-alkyl)-aryl, N(heterocycle)-CO-N((C-C6)-alkyl)-aryl,
N(aryl)_—CO-_N-ﬁrylz% Néheterocycle -CO-N-(aryl)2, aryl, O-(CH2), aryl,

and ths pEysRlogHt&rlEpiae sWHaheTPoRay be 0-6, where the aryl radical or
heterocyclic radical may be substituted one to 3 times by F, Cl, Br, I, OH,
CF3, NO2, CN, OCF3, O-(Ci-C6)-alkyl, (C1-C6)- alkyl, NH2,
NH(C1-C6)-alkyl, N((Ci-C6)-alkyl)2, SO2-CH3, COOH, COO-(CI-C6)-alkyl,

2. i@ Nbl?ﬁaéé]@\ & BRNErRuib HasSi18mcihe RIMEIo ogically{aleraied SaltS e

thereof.

R1 «(C1-Ce)ralkyl, -(C-Cy)-alkyl-O-(C,-Cy)-alkyl, ~(Co-Cg)-alkenyl, -(C3-Cg)-
cycloalkyl, -aryl, -(Cy-Cg)-alkyl-aryl, -(Cs-Cq)-alkenyl-aryl, -(C;-Cg)-alkyl-
cycloalkyl, ~(Cz-Ce)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl and
cycloalkyl radicals may be substituted by F, Cl, Br, I, (C,-Ce)alkyl, O-(C-Cs)-
alkyl;

R2 (Cy-Cg)-alkyl, “«(C1-Ca)-alkyl-O-(Ci-Cy)-alkyl, -(Co-Cy)-alkenyi, -(C3-Cq)-
cycloalkyl, -(C;-Cg)-alkyl-aryl, -(Cp-Cg)-alkenyl-aryl, heterocycle, -(C,-Cq)-
alkyl-heterocycle, -(C2-Cs)-alkenyl-heterocycle, -(C-Cg)-alkyl-cycloalkyl,
-(Cy-Cs)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl, heterocyclyl and
cycloalkyl radicals may be substituted by F, CI, Br, I, (C;-Cg)alkyl, O-(C-Cg)-
alkyl;
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compound of the formula | ag claimed in claim 1, wherei
WO zorgngé}g%%s are Rl -(Ci-C6)-alkyl, -(01‘-3 2)-alkyl-O-(C1-C4)-alkyl. PHEp2005 012040
-(C2-C6)-alkenyl, -(C3-C$)- cycloalkyl, -aryl, -(Ci-C6)-alkyl-aryl,
-(C2-C6)-alkenyl-aryl, -(Ci-C5)-alkyl- eycloalkyl,
-(C2-C6)-alkenyl-cycloalkyl, where the alkyl, alkenyl, aryl and 25 cycloalkyl

A radicalsh®8§%be substituted by F, Cl, Br, I, (Ci-C6)alkyl, O-(C1-C6)- alkyl;

R2 -(C-C6)-alkyl, -(Ci-C4)-alkyl-O-(Ci-C4)-alkyl, -(C2-C6)-alkenyl,
-(C3-Cg)- cycloalkyl, -(Ci-C6)-alkyl-aryl, -(C2-C6)-alkenyl-aryl,

and thsdray, ?é?‘i](lé’fltg@)a-t%‘bsé}@m‘?é%focycle, -(C2-C6)-alkenyl-heterocycle,
-(C1-C6)-alkyl-cycloalkyl., -(C2-C6)-alkenyl-cycloalkyl, where the alkyl,
alkenyl, aryl, heterocyclyl and cycloalkyl radicals may be substituted by F,
Cl, Br, I, (Cj-C6)alkyl, O-(C1-C6)- alkyl; WO 2006/063697 46

3. P& ToaRRR08/012240mahondiantdhe physiolegicalnipleratecialisngs are
thereof. 5 3. A compound of the formula | as claimed in claim | or 2,
wherein the meanings are RI -(C1-C6)-alkyl, -(C1-C6)-alkyl-phenyl,

R1  -(Cl-Coralkyleln@skcyapativi-fhenlQ Co)Cyciaapky CwOpre e Ayl - (C;-
phenyl and cycloalk)g radicals may be substituted by F, Cl, Br

, Br, |
(Ci-CG)QWEy@LC(é}-@ )WQRW t%&alkélg@éf@fkﬁpd@%fgﬂ(w% @ﬁ{,ﬂay be
-(C1-Coymlithi&adr ¢ 8)-Cyalalkyt {C3altd &8) cyatnaliauly1;
-(C2-C6)-alkenyl-phenyl, -heterocycle, where the alkyl, phenyl,
heterocyclyl and cycloalkyl radicals may be substituted by F, Cl, Br, I,
(C-C6)alkyl, O-(C1-C6)-alkyl; A . a bond; 20 and the physiologically
tolerated t f,
Ry lolerated salis hereol - y-alkyl-phenyl, (Cy-Co)-alkyl-(Cs-Cy)-cycloalkyl, -(Cs-
Cs) cycloalkyl, -(C2-Cy)-alkenyl-phenyl, -heterocycle, where the alkyl, phenyl,
heterocyclyl and cycloalkyl radicals may be substituted by F, Cl, Br, [,

{Ci-Cgralkyl, O-(C;-Ce)-alkyl;
A a bond;

and the physiologically tolerated salts thereof.

4. A compound of the formula I as claimed in claim 1 or 2, wherein the meanings are

R1 -CHz-phenyl, -CHz-(C3-Cg)-cycloalkyl, -(Cs-Cy)-cycloalkyl, where the pheny!
and cycloalkyl radicals may be substituted by F, Cl, Br, I, (C;-Cg)alkyl, O-(C;-
Ce)-alkyl;

R2 -CHy-phenyl, -CHy-(Cs-Cy)-cycloalkyl, -(Cs-Cg)-cycloalkyl, -(Cy-Cs)-alkenyl-

phenyl, -CHz-heterocycle, -heterocycle, where the phenyl, heterocyclyl and
cycloalkyl radicals may be substituted by F, Cl, Br, I, (C,-Cg)alkyl, O-(C,-Ce)-
alkyi;



10

15

20

4. A compound of the formula | as claimed in claim 1 or 2, wherein the

wo 2008@8mpgs are 25 RI -CH2-phenyl, -GH2-(C3-Cs)-cycloalkyl,  pet/Ep2005/012940
-(C3-Cg)-cycloalkyl, where the phenyl and cycloalkyl radicals may be

substituted by F, ClI, Br, I, (C1-C6)alkyl, O-(C- C6)-alkyl; 30 R2
-CH2-phenyl, -CH2-(C3-Cg)-cycloalkyl, -(C3-Cg)-cycloalkyl,

A -(C2-C6)plka nyI phenyl, -CH2-heterocycle, -heterocycle, where the
phenyl, heterocyclyl and cycloalkyl radicals may be substituted by F, Cl,
Br, I, (C1-C6)alkyl, O-(C1-C6)- alkyl; WO 2006/063697 47

and thggg'yggigggg 4591:6% a.hond;.and the physiologically tolerated salts

hereof e use of the compounds as claimed in one or more of
claims 1 to 4 for producing a medicament. 10 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
5. ashdaisned thearmepewdsept!dimethiment to hardbétlenst dne dtheproducing a
medicQHéYl‘?. ingredient. 8. A medicament as claimed in claim 7, wherein the
other active ingredient comprises one or more antiidiabetics,
hypoglycemic active ingredients, HMGCOoA reductase inhibitors,
cholesterol 20 absorption inhibitors, PPAR gamma agonists, PPAR alpha
agonists, PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid
6.  abdafsticneHiBRBRCETPHibse hoigemripobildsasidladset bents, or more of
claimd-Pls teceptor inducers, ACAT inhibitors, antioxidants, lipoprotein lipase
inhibitors, ATP-citrate lyase inhibitors, squalene synthetase inhibitors,
lipoprotein(a)
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 compri-ses
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 inhibitors, squalene synthetase inhibitors, lipoprotein(a)
antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides, meglitinides,
thiazolidinediones, o-glucosidase inhibitors, active ingredients which act on the ATP-
dependent potassium channel of the beta celis, CART agonists, NPY agonists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin
agonists, B3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists,
serotonin reuptake inhibitors, mixed sertoninergic and noradrenergic compounds, SHT
agonists, bombesin agonists, galanin antagonists, growth hormones, growth hormone-
releasing compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists,
DA agonists (bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR modulators, RXR

modulators or TR-B agonists or amphetamines.
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antagonists, lipase inhibitors, insulins, sulfonylureas, biguanides,
wo 20hegditigides, 25 thiazolidinediones, azglucosidase inhibitors, activ@/zp2q05/012040
ingredients which act on the ATP- dependent potassium channel of the
beta cells, CART agonists, NPY agonists, MC4 agonists, orexin agonists,
H3 agonists, TNF agonists CRF agonists, CRF BP antagonists, urocortin

agonists, a on ists, elanocyte-stimulatin ormon ons
0. o R DR AT Bl 2 T B LB I ARl o ucing a

mediMﬁ&ﬂf@ﬁﬁ@iﬁc&ﬁM@Uﬂl@ﬁ;cﬁkﬂ 30 agonists, bombesin agonists, galanin
antagonists, growth hormones, growth hormone- releasing compounds,
TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists, DA
agonists (bromocriptine, Doprexin), lipase/amylase inhibitors, PPAR

ulators, RXR_modulat TR-+(3 agonist phet
10, S 6966 4P ERZDRIVTZAD U e Geb TR oo Rag e ueng

mediclaiggdintba eatmare ofglaihdidbtaed. for producing a medicament for
reducing blood glucose. 5 10. The use of the compounds as claimed in
one or more of claims | to 4 for producing a medicament for the treatment
of type Il diabetes. 10 11. The use of the compounds as claimed in one or

. mare of clatlms 1 to 4 for rod cm a medicament far the tr(-i:a%tnle t of
i 1 £ HSE O the omd)ourgi as ¢ 1’1 one 061’[’]01’8 0?1 ) O lh%roducmcr a
disturbanceés of |p| an carbo ate Metaboligrh euseo

med1mnm®ﬁmdha&admmﬁcbﬁdmmimnmr@f bifraiedina chirfioo# siorpr acuetadian.
medicament for the treatment of arteriosclerotic manifestations. 15 13.
The use of the compounds as claimed in one or more of claims | to 4 for

12 prﬂi‘ﬁaa:istgoé tmmmmmmmmmmwm@mame A#br Aroducing a

roces rod afrgretdlca com one or more of the
med: amen emos 61‘0 1C IT) m GS fions
compoun S as claimed m one or more of craims 1 to 4, which
comprises mixing the active ingredient with a pharmaceutically suitable

. CofHenR0d SRRV IS MRFHIRING BOUP YRRl 1ok, 9T SE A W hucing =

medicament for the treatment of insulin resistance.

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



