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descri bes acyl car boxypHemdeainaleyl.der(Codtd)aderaht i {Gabis)-atkynyh t y (CxCahi ch The
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conpounds shoul d consi (‘R‘Flgﬁﬁv'l enenalisnyband @amyl &as) be |Sybstifufeds ¢
aspect, tibere is provi desrecampaursrepf byhe, f @ipuBg 10R12, BOORR2I oR8 R7 R4
NN N(R16)(R17);

R11 is OR12 or N(R18)}(R19);

15 R12 is H, {C1-Cg)-alkyl, (C-Cg)-alkenyl, (C,-Cg)-alkynyl, where
alkyl, alkenyl and alkynyl can be substituted, more than once,
by F, Cl, Br, OH or O-(C4-Cy)-alkyl;

R13 and R14 are, independently of each other, H, (C1-Cg)-alkyl, (Co-Cag)-
20 alkenyl, (C2-Cg)-alkynyl, {C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cy)-alkylene, COO-(C4-Cy)-alkyl, COO-(Cy-Cy4)-alkenyl,
phenyl or SO.-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (Cs-Cs)-alkyl,
O-(C4-Ceg)-alkyl, CFs, OCF3;, COOH, COO-(C,s-Ceg)-alkyl or
25 CONHg;

. ) or the radicals R13 and R14 form, with the nitrogen atom to which they are
bonded, a 3-7-membered, saturated heterocyclic ring which
can contain up to 2 further heteroatoms from the group N, O
30 or S, where the heterocyclic ring can be substituted, up to
three times, by F, Cl, Br, OH, Oxo, N(R20){R21) or (C+-C4)-
alkyl;

R16 and R17are, independently of each other, H, (C4-Cg)-alkyl, (C2-Cg)-

35 o alkenyl, (C2-Cg)-alkynyl, {(Cs-Cr)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cy)-alkylene, COO-(C4-Cy)-alkyl, COO-(C,-Cy)-alkenyl,

phenyl or SO.-phenyl, where the phenyl ring can be

substituted, up to two times, by F, Cl, CN, OH, (C4+-Cg)-alkyl,

O-(C+-Cg)-alkyl, CF3, OCF3, COOH, COO-(C;-Cg)-alkyl or



RLRZR6 R5 20 RO RROin which R7, R8, RO and RI O are, independently of
each other, H F, d, Br, OH 25 N2, CN, O (G -Co)-al kyl,

O (C2-Cs)-al kenyl, O (C2-Cs)- alkynyl, O SO (CC4)-al kybg AGHu&e) 264 &yl ,
(CrcCe)-al kenyl or (CrCs)-al kynyl, where alkyl, alkenyl and al kynyl can be
substituted, more than once, by F, d or3Br, 30 RL and R2 are, '

i ndependently of each oCfNH.:H, (G -Cs}al kyl, where alkyl can be

- substituted by OH, O (Ct-C4)-al kyl, NH2, NH(C -C4) 28 August 2006 2 al kyl
or NJ(Cl1-C6)-alkyl]2, O (Cl-C6)-alkyl, CO (Cl-C8)-alkyl,
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once, by F, d, Br, C]?lt?!'e@im]%ZbNrF, [, B YAHR1 @), R{IR2DX R r dE1-Ca)-
N(RL8) (R19); 15 R12 is gjkyl( C1- C8)-al kyl, (C2-C8)-al kenyl, (C2-C8)-alkynyl,

where al kyl, al kenyl and al kynyl can be substituted, nore than once, by
F, d, Br, OHor O(Cl-4)-alkyl; R13 and R14 are, independently of each

?gerc N H,10(IClR:thl%m(whre.(meﬁBihderIa@ l@k l?m{al eath§a<€,2+p8ﬁ)c”é 2CKYAINY, (Co-Ce)-

-C7) - cycl oa , - GWC - - C4) - n
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phenyl ri lnE f:an be su&{—Ct)lﬁI&?zlenap tQOONT +Copadkyl by OOOCGCZ-@‘)LaI}@rI;yI, .
Cl- Co) - , O (C1- 5 \ % - -

s e, o the s céﬁ%n)_ﬁl?l a?ﬁiﬁe%ﬁ’hmhh{*%ﬁ‘% oéﬁ% Bt be0" wni ch
they are bonded, a 3-Jubglitgiededp todwe timed, heter@c V. OH; i(Ga-Gaxialtyl, can

contain gg to 2 furtheq- t@cgﬂk’rrscf:,or@ - A0, oYy re the
het erocyclic ring cancg(({g;lbgs)t i t)ﬁt ed,gup (%»ﬂgae %qtg@, wcn&@bgskgkg\{ﬁ&, OH,
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Oxo, N(R20)(R21) or (

or the radicals R18 and R19, together with the nitrogen atom to which they
are bonded, form a 3-7-membered, saturated heterocyclic ring
20 which can contain up to 2 further heteroatoms from the group
N, O or S, where the heterocyclic ring can be substituted, up
to three times, by F, CiI, Br, OH, Oxo, N{R20)R21) or
(C1-Cy)-alkyl.

25 R22 and R23 are, independently of each other, H, (C4-Cg)-alkyl, (C2-Cag)-
_ alkenyl, (C2-Csg)-alkynyl, (C3-C7)-cycloalkyl, (C3-Cr)-cycloalkyi-
) (C1-Cys)-alkylene, 'COO-(Cy-Cy)-alkyl, COO-(Co-Cas)-alkenyl,
phenyl or SOs-phenyl, where the phenyl ring can be
substituted up to two times, by F, Cl, CN, OH, (C+-Ce)-alkyl, O-
30 (C1-Cs)-alkyl, CFas, OCF3;, COOH, COO-(C4-Cg)-alkyl or

CONHZ;

or the radicals R22 and R23, together with the nitrogen atom to which they
are bonded, form a 3-7-membered, saturated heterocyclic ring
35 | which can contain up to 2 further heteroatoms from the group
N, O or S, where the heterocyclic ring can be substituted, up
to three times, by F, Cl, Br, OH, Oxo, N(R20)(R21) or
(C1-Cy)-alkyl.



' 6 | - each | kyl,
al Kyl ; R16 and Rl7are, independently of -each other, H, (C -C8)-a
(CZ}/CS) - 35 al kenyl, (C2-C8)-alkynyl, (C3-C7)-cycloalkyl,28 August 2006
(€3-C7)-cycl oal kyl - (C,-C4)-al kyl ene, COO (Cl-C4)-al kyl,
CGO (C2-A) - al kenyl, phenyl or S02-phenyl, where the phenyl ring can be
substituted, up to two tines, by F, CI, 04, OH (C, -08)-al kyl
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(C3-C7)-cycloal kyl, (C30D0Rg2C 2 éﬁ :

-C4) - ph ‘g‘/‘ICWWéﬂthe
Sﬁ?&lefﬁ)g 2!31Eylb’e subé(g'&ﬁ @B Q&dmeme,nwberaoye@mﬁyl afll, argH
(Cl- Ce)-al kyl, 15 O (Clb&bpubktityted CH';B 4% %}%ﬁ( tCErJﬂ e)ncajl{lc() tgr

\?/r?i\lcﬁzi hgr tg(raergglnggds &?@gg?q ﬁmgﬂﬁﬁ Yd;dtﬁmlaﬁbd heterocyclic ring
20 whi ch @m contain up to 2 further heteroatom; fromthe group N, 0 or S,

by F,
5 "6 RIS Sl fg(%;@*;;sayaag;:@g y
i ni:lependent ly of each ety Q Wa(%Cy)-é)@oalq@l (@4_% Iene
600 (1. o) alkyl + o Czﬁ'“%%‘%ﬁ%'en $60- E%Lﬁy%ﬁs%b@ﬁ&w mm the.
hen§ll ri ng canybe sulBPBENYl, Qg Qe elwlo whleees tHB/ Fherd |, ri Ik
(C1-Ce)-dPkyl, 0 30 (%uﬁﬁ]tuwdk toQE?i) @DP@%&- eaa toor
CONH2; or the radical sd?%% Q&‘ I q:r%oget h o
whi ch they are bonded,” T of Ea L -'hbé?@ﬁa. Q@OHat EOOCeOgkIKkyl Cor i Ng

CONHZ,

- and the physiologically tolerated salts thereof.
20

in a second aspect, there is provided a pharmaceutical which comprises one or more
of the compounds as defined above.

In a third aspect, there is provided a pharmaceutical which comprises one or more of
I - - the compounds as defined above and one or more blood sugar-lowering active
compounds.

j In a fourth aspect, theré is provided the use of the compounds as defined above for
J . producing a medicament for treating type 2 diabetes.
L
| _

In a fifth aspecf, there is provided the use of the compodnds' as defined above for
producing a medicament for Iowering'blood sugar.

In a sixth aspect, there is provided the use of the compounds as defined above in
combination With_ at least one further blood sugar-lowering active compound for
~ producing a medicament for treating type 2 diabetes.




35 which can contain up to 2 further heteroatons fromthe group N, 0 or S
where the heterocyclic ring can be substituted, up to thk28dugustedi6by F,
ad, Br, OH Oxo, N(R20)(R21) or (Cl-C4)-alkyl. 28 August 2006 -4 R15 is
(G -C8}al kyl, (C2-Ce)-al kenyl, (C2-C8)-al kynyl, (C3-C7)-cyclo-. al kyl.
(C3-C7)-cycl oal kyl -(C -C4) -al kyl ene, whage al kyl, cycloal kyl, al kyl ene,
-al kenyl andla'l kyngulﬁmcan be substituted nore than once by F, N-12,
NH( G - C4) - alflk§Iseveqtii @spect) Xheat ieyprbddediHetise - CA) - al kyl | _
(<200 bl SBbL S el Ty e dnesgbovein
‘heteroaryl, (Cb-. orf-a or ne ”é!i‘PS/IbJQOQi Sighr-ladding eantive Waaipduhgtisr oar y!
‘and aryl caﬁfﬂdb@lngabmdiaamGadfoblow@riﬁQbro@ﬁ')su%,kyl , where al kyl can be
“Substituted nore than once by F, F or d; "R20 and R21 are, independently
-of each ot h‘er, H, h(t!9 -C8)-al kyl, (C2-C8)- al kenyl, (C2-C8)-alkynyl,
- (&3-C7) - cyclnoan igjgnth @epedtAthey il mrabikid - as&korab ikl ene ,
00O (i - M)Wﬁgﬁ\é%mpﬁgg&%z- C4) - aliQEenyl a 5%8%%”?#’%@%&%@8%&@ t he
phenyl ring can tt; OB Qe &f the forprpunge asidefised Blyove, wiith c&NEnQé
(G- Co) - al Kybdng 102 eatveCampanti ith G Bhar i duy i bly j.- C6) - al kyl or
CONH2; ~ and tﬁf@?nii?ljﬂ}’e%&'ao\gi cal | ,tol_eraat ed slét_fts i§ o?’&%'eﬂ'gg)”ﬁ bgingwgond
aspect, there 1s provid qn Eﬁ'dﬁ'ﬁ‘éﬂ?@lﬁfpba@mmraﬁomonpri ses one or nore of
~the conpounds as defined above. In a third aspect, there is provided a
phar maceut i j rises one or nore of the conpounds as defi ned
above and oﬁ%k%ﬁgﬂbn%?%%o Sergapundef ithe farnilad inRRBRWHES or hio@ fourth
aspect, thdpdicals avethaddllawing wseariigt he conpounds as defi ne8 above for
produci ng a nedi canent for treati ng-?ype 2 diabetes. In a fifth aspect,
there is pf?thViFgaed t he use of the conpounds as defined above for producing
' Fefes

a medi cane REvand RYOrepihdepentienty ot stk SnashsCE: A here i s provided
the ugsof th d f jned ' ngﬁg'?’ignqt}wigﬁgﬂl t
further bl ood sugar NAheNs o GECRLAIGb S Gambek-olkenst, K5 0g)-alkngh cament
for treating type 20dp Qe £64)-alBylpu §GHC 3206/, (C2-Cs)-alkenyl, (C,-Cg)-

alkynyL where alkyl, alkenyl and alkynyl can be substituted
more than once, by F, Cl or Br: | ,

30 RiandR2 areH:

R3, R4, R5 and R6 are, independent!y of each other, H, F, Cl, Br, NO,, CN

O-R12, SR12, COOR12, N(R13)(R74),” N(R13)COR15
(C1-Ce)-a’ky|- (C2-Ce)-alkenyl, (Co-Ce)-alkynyl, (Cs‘-C?)”CYC'O:
alk_yl'ﬂ or (Cs-Cy)-cycloalkyl—(C1-C4)-alkylene, where . alkyl,
cycloalkyl, alkylene, alkenyl and alkynyl can be substituted:

more than once, by F, G Br OR1
, ] , ) 2, COOR
N(R16)(R17); | e

35



4da In a seventh aspect there is prOV|ded the use of the conpounds as
defined above in conbination with at |east one further bl2fbfugust2006

sugar-| owering active conpound for produci ng a medicament .-for |owering ‘
hl ood sugar. In an ei ghth aspect, there is provided a process for producing
a. phar maceutical which conprises one or gror e of the compounds as defined

-above which ¢ ri.ses [Bndﬁ corrpound wi th a pharmaceutically
sui tabl e exci ﬁﬁgnt nd Bri nggﬁbmﬁﬁﬁghﬁs)«t ure into.a formwhich is suitable
for adni ni strati on. Preference 1s given to corrpounds of the formula 1 ‘in
which one or nmore radicals have the fol |l owing meaning: R7, R8, R9 and RIO

are, i ndependBil y of Bddn(GorGeralky, (G2-Ce)-alkenyl, (Bp- CB)ESIKW wiisre alkyl,

0 S00- (01~ ) L ai ky! (el Y e b mstiot Mers dagn ongeibi
where al kyg, al kenyl aOUEl'lQFﬂM*OCg] -09-skastituted, nore than once, by F,
C or Br; 30 Rl and R2 are H R3 5 and R6 are, I ndependently of each

other, H F, d, Br, N2, CN, ORl2, S-R12, COOR12, N(R13)(R14)

DR TFLS Slar T by rEPotPbis) STl B AE Xk Tt ©

al kyl ene, al kenyl and aalkgnyi, (@@ﬁ)g)aa!kyujds(ti:é -y pdycloalkyle (Chan)-eydealkiy F.

N(R18) (R18) . Ri2 i H (& CORURRs] o O s, 055@%@??1 KeDHy

where al K al kenyl aﬁ'ﬂle'wlkpnys Q!U'.sul‘dmret ihed pheoyle ringarcamadse by F,
5d, Br, OH or O (G - ClbsHlel, uﬁjtﬁken fc@;&cln Sﬂ,lqe Ié)gefllkﬂech

ther, H (C-C8 | kyl
(()CB-eEY) cyf:l oal ki/l " chﬁ)r 3;?; hi,yl @(01—06)-alkyl or

O (G -C4)-al kyl, COO(;O:NH}%) al kenyI 10 phenyl or S02-phenyl, where the
henyl ring can be substituted, up to two tines, by F, d, CN, OH,
(G -C6)-alkyl, O(C-Cs6)-alkyl, CF3, OCF3, COCH, COO (G - CG) al kyl or
CONH2; 18 50r mrmaerradnoata Rmmchﬁammfwnttnrthemitmteh@wnﬂroqgmahah@ﬁa@ whi ch

they are - bonded, a 3-7-membered, saturated heterocyclic ring which
can contain up to 2 further heteroatoms from the group N, O
or S, where the heterocyclic ring can be substituted, up to
three times, by F, Cl, Br, OH, Oxo, N(R20)(R21) or
20 ' (C1-Cy)-alkyl. ' '

R16 and R17 are, independently of each other, H, (C4-Cg)-alkyl, {Co-Cg)-
- alkenyl, (C>-Cg)-alkynyl, (Cs-Cy)-cycloalkyl, (C;s-C7)-cycloalkyl-
' (C4-Cs)-alkylene, COO-(C;-Ca)-alkyl, - COO-(Cyo-Cy)-alkenyl,
25 phenyl or SOpphenyl, where the phenyl ring can be
(" substituted, up to two-times, by F, CI, CN, OH, (C-Ce)-alkyl,
O-(C4-Ce)-alkyl, CF3, OCF3, COOH, COO-(Ci-Cg)-alkyl or
CONH;; - |

- 30 or the radicals R16 and R17, together with the nitrogen atom to which they
are bonded, form a 3-7-membered, saturated h'eterocyclic ring -
- which can contain up to 2 further heteroatoms from the group
N, O or §, where the heterocyclic ring can be substituted, up
to three times, by F, Cl, ‘Br, OH, Oxo, N(R20)R21) or
35 - (C4-Ca)-alkyl. |

' R18 and R19 are, independently of each other, H, (C1-Ca)—alkyl, (C2-Cg)- -
alkenyl, (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl, (.C3_-C7)-cycioaikyl—



bonded, a 3-7-nenbered, saturated heterocycllc ring which . can cont ai n up
to.2 further heteroatoms fromthe group N, O or S, where 4%7wudust 2cyclic
ring can be-substituted, up to three tines, by F, d, Br, OH Oxo,
N(R20) (R21) or 20 (G -C4)-alkyl. R16 and R17 are, |ndependently of each
other, H (G-C8)-alkyl, (C2-C8)- alkenyl (C2 C8) - al kynyl , :
(C3-C7)-cycl oal kyl, (C3-C7 cl oal kyl - C§§ - al kyl ene,

COO- (Ci - C4) -al kyl , F@é-%@ﬂ}( séﬁem@tanyco CpSarplkybr S@-}ﬂﬁ%@,ﬁ -alkehgl; e t he
phenyl ring can be su nyHt 6, ,

(Ca-08)-alkyl, 0-(C- (Bl kisggﬂ(ﬁgﬂv&ﬁ%th éﬁf-\‘a?ﬂgﬂ
CONH2: 30 or the radicd %P@ rfbc’ﬁ&fwott’@@%‘-’tﬁéfl:vmqm OHj ehéﬂkvlomto

whi ch- they are bonded,O0{05-Dspatkyl,- TFibEDEE,, SODGHL ng@e(c@t@g)yémw 0{:1 ng
whi ch can Ec}:]ont ain up th(ﬁ rther heteroatons fromthe group N,

where the "heterocyclic N 2tan be substituted, up tothreetlrres by F
ad, Br;, OH Oxo, N(R20)(R21) or 35 (Ci1-C4)-al kyI R18 and R19 are,

'(E%?"’SPLLWM‘”%@‘%@% ﬁ%’ 1510 ‘%gie%fﬂ thr (BimedhratoniRiEiED hes o
(S(% gﬁénf}: kyl/\ﬁg(rae t he ﬁloggl %ﬁn mﬁ?ﬂgﬁﬁ@gﬁ%&;gimic}?ﬁs by

i f g -
coo ( G Cg& O; k3(/lo ) 3l éﬂm Qreb & %lrwchamgm@ bﬁcsuhsbtuted)gm her

wi th the nitrogen atomtéotméectmbge)by & echopeoHf ooga,a @UW?
saturated heterocyclic {8 @ W{r}t{ ch can cont’ain up to 2 furﬁt eroatom;
fromthe group 10 N, 0( ¥ re the heterocyclic ring can be

substituted up to three times, by F, d, Br, fO—I Oxo, N(R20)(R21) or
(81803 O RTERSER Hiad PAE I oo oRE (oot ey
(C3- C7) - dycl oal kyl - ( Calkemyh, dﬂzsﬁf/aémyr@m%@r)@w@lwl (Cs-Cr)-cycloalkyl-
OO0 (C2- CA)-al kenyl,  phreylalyiens? REOBYG,-BHLARyE NCBRRRY, L) dRefyi" Pe
- phenyl or SOs-phenyl, where the phenyl ring can be-
~ substituted, up to two times, by F, Cl, CN, OH, (C+-Cg)-alkyl,
_ O~(C+-Cg)alkyl, CF3, OCF3;, COOH, COOQO-(Cy-Cg)alkyl or
- 20 CONH;;

. or the radicals R22 and R23, together with the nitrogen atom to which they
: are bonded, form a 3-7-membered, saturated heterocyclic ring
- which can contain up to 2 further heteroatoms from the group

25 N, O or S, where the heterocyclic ring can be substituted, up

N to three times, by F, Cl, Br, OH, Oxo, N(R20)(R21) or
( . (C1-C4)-alky!. .

R15 | is (C1-Cs)-alkyl, (Co-Cs)-alkenyl, (Cg-Cg)—alkynyl, (Cs-Cy)-cyclo-

30 alkyl, (C3-Cy)-cycloalkyl—_(C1-C4)-'a|kylene, where alkyl, cyclo-

alkyl, alkylene, alkenyl and alkynyl can be substituted more
~ than once by F, NH;, NH(C4-Cy)-alkyl, N[(C;-Cy)-alkyi],, OH,
O-(C1-Cy)alkyl, O-(Ca-Cas) alkenyl} or O-CO-(C-Cs)-alkyl,
: | COOR12, CON(R13)(R14), heteroaryl, (C5-C1o)-aryl, (C-C1o)-
35 - aryl(Cr-Cy)alkylene, where heteroaryl and aryi can be
' substituted by O-(C4-C4)-alkyl, where alkyl can be substituted

more than once by F, F or CI;

R20 and R21 are, independently of each other, H, (C4-Cg)-alkyl, (Co-Cs)-



* substituted, up to two times, by F, O, ON, OH (G -GC8)-alkyl,

- O*(Ci-08)-al kyl,  CF3, OCF3, COOH, CO0- (i - CB) - al kyl or (287019 E@m@ﬁ or the

‘radical s R22 and R23, together with the nitrogen atomto which 'they are -
bonded, forma 3-7-nenbered, saturated heterocyclic ring which can contain
up to 2 further heteroatons fromthe gro 25 N, 0 or S, where the
heterocyclic ring can be substituted up "to three tines, by F, d, Br, OH,
o0, N(R20) (R21) . or { glcenyby {Cals)ralkyryls (Cs-QrEcycsiikyl, I(y‘,t; Cy)-cycloa!kyl—
(C2-Ca)-al kenyl , CRc,at Ak iené,C3 CEN -

(C3-C7) -cycl oal kyI (ﬁ%% g ne, V\/neér)e(éi(ék‘@- kf%(:)yc a{Fﬁﬁ"‘) Al eig‘gl ene,

al kenyl and al kynyl rP YsuB %tam?%ré"thrﬁaﬁ @n@élebyl Fr!ng\ma

NH( C, - C4) - al kyl , N[(O @Bst@téd'ﬂ:ito@do tirfeé f%@hlaUW'OH )aikyl

hoe§ grzoacfill gl lf?:gylo) o;)r ar %1%:(% 5&4 acgj'é' aQQ b@ﬂcﬁlém?) CG)WH&Y'e or

heteroaryl and aryl carC@Nstubstltut ed by O-(CI 4) - al kyl , Wnere al kyl can
be substituted nore than once by F, F or C; R20 and R21 are,

i ndependently of each other, H ((-C8)-al kyI (C2-C8) 28 August 2006 7

al kenyl , (Cz- apylihg pbwologqaaﬁydﬂlpratgdlsaﬁs M}éreo(CS C7) - cycl oal kyl -

(G -C4)-al kylene, COO (G -C4)-al kyl, COO (C2-CA)-al kenyl, phenyl or

S02- phenyl where the phenyl ring can be substituted, up to two tines, by
F, d, OO—I eDCPa@G)JPaéIH{?fereECGOlS(@VBE@WUHdW the;cﬁmnulecbdniwhuch

000 (G - C6) abis¥ lor iore Patiidals Ravé thaSoRbWinl %Qﬁhiﬁﬁl ly tolerated salts
thereof. 10 Very particular preference is™given T'o conpounds of the fornula
| in which one or nore radicals have the followi ng neaning: R7, R8, R9 and
RLO are, indeRFpR8nRYyaraf Rdach ot hey, indépdndentifof eaéﬁoﬁﬁbr IEFZF%?GEIRG are H
R3, R4, R5 and R6 are, independently of each other, H, COCH,

cgom C4) -al kyl or NHCOR15; 20 R11 is OR12, N(R18)(R19) R12 is H or
(Ci-C4 -alkYI R1,REandRE is ared; (G -C4)-al kyl: 25

R3, R4, R5 and R6 are, independently of each other, H, Cl, COOH,
COO-(C+-Cy4)-alkyl or NHCOR15;

20 RN is OR12, N(R18)(R19);
R12 is H or (C4-Cq4)-alkyl;

R18, R19 i_s_H or (Cq-C4)-aIkyl;

25 -
B R15 s (C1-C4)-alkyl where alkyl can be substituted by COOH or
{ : COOH;
and thé ph_ysiologicaily tolerated salts thereof.
30 .

The alkyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, RS, R9,
R10, R11 R12, R13, R14, R15, R16, R17, R18, R19, R20, R21, R22 or
R23 can be either straight-chain or branched.

35 if radicals or substituents can occur more than.once in the compounds of
the formula I, such as O-R12, they can then all, mdependently of each

- other, have the given meanings and be identical or different.

The invention relates to compounds of the formula I, in the form of their



R15 is (G -C4)-al kyl, where al kyl can be subst it ut ed by COOH, or COOH, and
“the physi ol ogically: toI erated salts thereof. 30 The al ky?slAé’SP%taaogﬁl n the
substituents Rl, R2, R3, R4, R5, R6, R7, R8, R9, RI10, R11 R12, R13, R14, = -
R15, R16, R17, R18, R19, R20, R21, R22 or R23 can be either strai ght -chai n-
or branched. 35 | f radicals or substituenys can occur nore thanonce in the
conpounds of the formula 1, such as O-R12, they can then all,

i ndependent | yrasemales, TGCRANC er@%eagﬂvmr%ﬁﬂﬁﬂWQfﬁ padi d@ntth%lal or _
different. Th@asferg@memﬁan@lnﬁmeg;mg}-@apounds of ‘the formula I, in the form
of their 28 August 2006 8 racemates, racem c m xtures and pure
enantioners, and to their diastereoners and m xtures thereof. Because of
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ol erat ed ac thailiec ABan bibrdled NiBE RO Y neCSAIANR phanh ASRART O

{ are salts of 1norganjc  acl Iorlc aci
acid, 10 photslgratac agigi addition @@H@sﬂfﬁbﬁl@@I@Q@dsnawqrdlf@ciodtf@nmthlﬁmr| c

aci d.and al sgro ShtbBHRRGae! slids, Sidh 88 rARhorkhéld, horAAGHIL bekl ©

acid, ben 0| c aci ‘et hanesul’f oni ¢ aci mari c acl

o uconi o Tt cpRGafiosciacidTiatEphpsaierGARE. BirkECH 20 SuHEp dcid: BddoN ¢
ac |t dI nal ei ff@ﬁ:o@animhmds,asmda asr@ddl?rmﬁdll E)We@\eiéallg@hlcfamltﬁér&oﬁ?aéﬁ
ol uenesu abl e pha ca
'Ito ol erated bas ﬁl 3?@3%5@%6?%8{4 Jﬂ?galﬁf@?nc &% S'U?m'af)a‘-‘é%m%“?'&ewd d
sodi um sal t s isethipnic ageiduntastic tagid, dadtabionic emid,h mateicalackh! mali¢sacl, as
gnesi um sal fraibs ﬁ ﬁlb“ laaléua:lméléﬁ'? ﬁgBIluFHesulfomc acid | and tartaric

2-am no- hydrOXé -1, 3- propaned ySi ne
et hyl ened1|5!am add. Boi @iﬁt@ﬂ[ﬁ&ﬂeu isalvatoteratedhbagin salts arei @'nmnnlum salts,

phar maceut i cagilyli rdtar s sush @8 sclifurh 'dafts RHIRARSAR sa?ﬂs? Oall’%ﬂin‘ér@aﬁﬂ thin

the scope of the .invention as useful . interne earln

puri fying phafil SRl 446D @5 Sagnesium salts 2RE) eRlciug %@ : Home amol
nont her apeut i @-arino-2tyard:gmethyi-1,8propanédieny i Gfﬁhari’cﬂamlne lysine or-

ethylenediamine.

20
Salts which contain an anion which is not pharmaceutically tolerated, such
as trifluoroacetate, also belong within the scope of the invention as useful
intermediates for preparing or purifying pharmaceutically tolerated salts
-and/or for use in nontherapeutic, for example in-vitro, applications.

25 '

o The term “physiologically functional derivative” which is used here denotes
( any physiologically tolerated derivative of a compound according to the
invention of the formula |, e.g. an ester which is able, on being
administered to a mammal, such as a human, to form'(directly or indirectly)
30 acompound of the formula | or an active metabolite thereof.

The physiologically functional derivatives also include prodrugs of the

compounds according to the invention, as described, for example, in H.

Okada et al., Chem. Pharm. Bull, 1994, 42, 57-61. Such prodrugs can be

- 35 metabolized in vivo to give a compound according to the invention. These
| prodrugs may or may not themselves be active.

The compounds according to the invention can also be present in different
polymorphic forms, e.g. as amorphous and crystalline polymorphous forms.



The term "physi ol ogical ly functional derivative" which is used here denot es
any physiol ogically tolerated derivative of a conpound ac@8rwigHef 2066t he
invention of the fornmula I, e.g. an ester which is able, on being-

~adm nistered to a mammal , such as a human, to form (directly or |nd|rectly)
30 a conpound of the formula | or an actigve netabolite thereof. The
physi ol ogi cal ly functional derivatives also include prodrugs of the

- conpounds accﬁicﬁﬂﬂ“@ﬁi’h‘?‘r@ ifoRshtafothe gompeupds baecorgiing &xahpl inventiorH.

kada at al ., pdloggwithiarthe Ssbde of 98¢ mééhtuoWaﬁ& arﬁuéﬁotﬁéP%lfsEQ& 6RthePe 35

met abol i zed i,n viyvo to give a conpound according to the invention. These
prodrugs may '8V€ ‘not thensel ves be active. The conpounds according to
the invention can al so be present in different ponnDrphic forms, e.g. as
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their salts, solvates and physiologically functional derivatives as

descri bed her'ﬁh@ ca}hﬁoﬁﬂ ugd( the %rrhﬁﬁef(ﬂ;géﬁeé'%%nggﬂﬁgbﬁ&?%ge%um

adm nistered I n |on antity
of a conﬂ&n&%'&'ﬂ?ﬁ‘i’%&"w SFﬁﬁtF‘@ OMPP¥HIS. s required in order to achieve
the desired biological effect depends on a nunber of factors, e.g. the

specific co und whi.ch is sel ect t he S e .15 nature of
St i strati ol ARHE ot B FTRPSLE SebrEInG IS FRETME T ich i, Fe@iatn © the
dai |y dose i sorder ttheactienge the chegired bgldgncalOéffeng déparidsabhya friupmber o0 and
S0 er d r /. An

(ot r svenous  JEc, b B e ORBIE WhictlisBoletadd, B ibfgtR usglne
rrg/ kg, wiidch nRige ehadminisimtion and e almahcmndtt@n efsharpatientidn (genefal 20 from
10 ng to 100 r p@(%

sui tgbl e for ttﬂﬁeds?@y dtﬁéggge@qggﬁ%n?%?@gn%ﬁedﬁ%ggozﬂhw om Ig"fﬁﬂ fhrgelo ny,
“typically frd@Rds angbpﬁb Ay Pasdsilogramiafihadyweighti @rgjlfaﬂodﬂgﬂ,‘gldﬁdnAnf or .

exanpl e, cont:ntr@vérrcm Hog® b@n 1@0r9@ﬁémfphf~‘ B@tuhvméqaﬁgénﬁemml@ ga@poul es
for |nJect|o nd 25 orally

can
adni ni strabl el- ﬁ@ﬂlvgdwgfc%agge fcéf‘ Pf?'edﬁ'éf b%@éﬁ‘”g‘é‘&frﬁél%ﬁ gﬁdwﬁs@ﬁ p?ful es,
can, for 28xarfrire,10cogtail 00frigoperkibgramlfsiiminute.tipflision bylufiogsrwhith dre 600

mg. Wile, fonhBR ﬁop?ﬁ&%y pt?lrpoggg cgliiof\éf"rerggrtn'p?e{1 %n?é)l r'otm Bnishg tto 70 m mg,
typically from 1 ng to 10 mg, per milliliter. Individual doses can, for
_ example, contain from 1 mg to 10 g of the active compound. Thus,
ampoules for injections can, for example, contain from 1 mg to 100 mg, and
25 orally administrable individual dose formulations, such as tablets or
capsules, can, for example, contain from 1.0 to 1000 mg, typically from 10
({ to 600 mg. While, for the therapy of the abovementioned conditions, the
' compounds according to formula | can be used themseives as compounds,
they are preferably present, together with a tolerated excipient, in the form
30 of a pharmaceutical composition. The excipient naturally has to be
tolerated in the sense that it is compatible with the other components of the
compositioh and is not harmful to the health of the patient. The excipient
can be a solid or a fiquid or both and is preferably formulated together with
the compound as an individua! dose, for example as a tablet, which can
- 35 contain from 0.05% to 95% by weight of the active compound. Other
| pharmaceutically active substances can also be present, including other
. compounds according to formula 1. The pharmaceutical' compositions
according to the invention can be prepared using one of the known
pharmaceutical methods, which essentially consist in the constituents being



conmpounds according to fornula | can be used thensel ves as conpounds, they
~are preferably present, together with a tol erated exci pi erﬁBAwg\JStﬁ@Oﬁf orm30
of a pharmaceutical conposition. The excipient  naturally has to be :
tolerated in the sense that it is conpatible with the other conponents of
~the conposition and is not harnful to thg health of the patient. The

exci pient can.,be.,a s or a liquid or both and is preferably formul ated
toget her wit hMixed d’t’iﬁboﬂh@'%"%‘?ﬂ'?ﬂ!ﬁ vteleeated o sxcipiants e andfore auxibaryabl et ,

- .which can 35 eggbstange$r om 0. 05% to 95% by wei ght of the active conpound.

QG her pharmaceutically active substances can also be present, including
ot her - conpounds according to fornula |I. The pharnaceuti cal conpositions
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t t i.nV r ef eren to for a

m. clhnar eeacszfgpélfgg%rk gg{ﬁﬁ é?agqm”(!at'quﬁ B"E‘ &bér"s@%’d -resigtppt gng gaslie; ¢
juice-resist amceemstagb Suitdhiel egasttic uiceaesistarit ateativgshinichide, coldllpsé nyl -

t at ht hal, ro e p anp nioni c
ol ymers of nacrate y?f’ﬂf!*‘%%% BENRMY opoagr pthic, %ﬁ#@éﬁqpﬁ i
phar maceutd cafelibpssd phihalater ang anlmmlwne@t pbmethactytic mciss and mithyt
separate unit getisatilas capsul es, cachets, sucking. tablets or tablets 20

whi ch in each case contain a defined quantity of the conpound according to
formula I; as powders or granules; as a solution or suspension in an

aqueous or nmamewdrmuedﬁca@m&ﬁ)whd@lfbr bfhl%nﬁhls%tlwﬁfcﬁﬁ‘bé;rfe&g'enb sin
any. sui tabl o PhSPRAELLEPS) SHel % AR URec oRph Sesuck Godgols M aetS  he
active c@@pouwbichnd aduh eass cortain 8 wefinkd aprantiey obﬂmsﬁdmund)aec@rﬁmg"mr e
addi ti onal C%Sfdﬁdﬂﬁ'tlsés Elfo%vokgrg%ghérahme% QLA utidd” oPesﬂgeréaan N§ an
aqgueous or nonaqueous liquid; or as an oil-in-water or water-in-oil
emuision. As already mentioned, these compositions can be prepared
using any'SuitabIe pharmaceutical method which comprises a step in which
25 the active compound and the excipient (which can be composed of one or
_ - more additional constituents) are brought into contact. In general, the
( compositions are prepared by uniformly and homogeneously mixing the
active compound with a liquid and/or finely divided solid excipient, after
which the product is molded, if required. Thus, a tablet, for example, can be
30 prepared by pressing or molding-a powder or granulate of the compound,
where appropriate together with one or more additional constituents.
Pressed tablets can be prepared by tableting the compound in freely
flowing form, such as a powder or granulate, where appropriate mixed with
a binding agent, lubricant, inert diluent andfor a (several) surface-
35 active/dispersing agent(s) in a suitable machine. Molded tablets can be
' prepared by molding the pulveruient compound, which is moistened with an
inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for péroral (sublingual)



conpositions are prepared by uniformy and honogeneously mi xing the active
conpound with a liquid and/or finely divided solid excipi 8hAugustt2806 whi ch
‘the product is nolded, if required. Thus, a tablet, for exanple; can be 30
" prepared by pressing or nolding a powder or granul ate of the conpound,
where appropriate together with one or e additional constituents. '
Pressed tablets can be prepared by tableting the conpound in freely
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adm ni strdation include sucking tablets, which contain a conpound according
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for rectdl® adefitheackive compared. pref erabl y present as individual dose :
suppositories. These can be prepared by m xing a conpound according to

formula |- w t§ one or nore 20 conventional solid excipients, for exanple
cocoa butt er, Sdifablep Phargaceidical e somnasiionsxtior e rectal t agméniginationacanet i cal

conposi ti ons greferabipipgrasentss Al | ; e : %% n
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can be used dfe VEUM i 2eCOMRRYPE, acsaiding nip dpemylay domith e dnered
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resuiting mixture.

Suitable pharrriaéeutical compositions for topical use on the skin are

- preferably present as an ointment, cream, lotion, paste, spray, aerosol or

25 oil. Excipients which can be used are vaseline, lanolin, polyethylene

' glycols, alcohols and combinations of two or more of these substances.

( _ The active compound is generally present at a concentration of from 0.1 to
15% by weight of the composition, for example from 0.5 to 2%.

30 Transdermal administration is also possible. Suitable pharmaceutical

' compositions for transdermal uses can be present as individual plésters
which are suitable for long-term intimate contact with the epidermis of the
patient. Such plasters expediently contain the active compound in an
aqueous solution, which is, where apprdpriate, buffered, dissolved and/or

35 dispersed in an adhesive or dispersed in a polymer. A suitable active
compouhd concentration is from approx. 1% to 35%, preferably from
approx. 3% to 15%. As a particular possibility, the active compound can, as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986), be
released by means of electrotransport or iontophoresis.



The active conpound is general |y present at a concentration of fromO0.1 to
15% by wei ght -of the conposition, for exanple fromo0.5 to28%ugeg 2006
Transder mal "adm nistration is al so possi ble. Suitable pharnaceutical
conpositions for transdernmal uses can be present as individual plasters
which are suitable for long-terminti mte,contact with the epiderms of the
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conbi nat'i on phegrticat i ohsthenl Iformuladllabpartlaﬂhl cforanmpr@rmgl |th‘?]t leﬁfeEIOt e
Li st Red L t
compounds. accarerdgtialy, THESRUGE, cmpdR comfbiidit RBn" BE MhdllisiPRg ¢ o
i mpr ovi ng th@lmﬁtad@@lﬁe@@m&aﬂm corhpoundsi saparatghotmithequatienhat inon can
be adm ni sterygd foﬁhtéfeéorﬂﬁln%‘ﬁ n%ﬁfdt?&ﬂs iR SwiER 's‘é%e?é?%ﬂ@\?\it;r@ﬁ ARt el y to

t he patl form O I nat| on preparations Several

ent in
active cdﬂpmﬁ‘f&s Piﬁseoﬂte"br%'%%np ?W%ﬁ%’t'ﬁﬁ'arm@@ﬁlpﬁal Mesk 2 dihe oactivebst of
the active @rrﬁmmfbs Which a6 Sligted Ao cArRWdRERsBUS R Ul DiBtidiRiry of

Dictlonary of @ﬁg%rggiipB%ﬁ@nﬂa@e§n@§%rmqpﬁ%ﬁq%@gIgpggi ves,

Rockvill e 20
such as Lant Lth)lat(eire:e inghyde | insdlins and ipsudin ddviRatives), suaapasiluanﬁsta)

(20l osed i n ipRdanEs Lottt HER TSR rbid KPtd iRl e Dst ﬁ?@*&?@ ch vere
conpound§5V\h|Q|hP'é|r‘éerédfaﬂaf§$,| such as thase. whihk weye diggjesad in W@ P8/988FMbyunds
whi ch are ef figgid NErdisleAVY, é%’fc?ﬁgﬁ@éﬂlé’eﬂl'c .|U§i%f)ﬁﬁ:!ofu?1 )é'vHﬂ@ﬁ‘%r fo&’:{ﬁg' di nes,

meglitinides, o adi azol 1 di'nedi o 'azo ne I ones, i ticosl dase
I nhi bitors, gﬂ"ﬁ gon antagoni sts, G.P-1 agonists, calcium channel openers,

such as t hoserhehhgogrsemid §ﬁl@&§i’nbwun&@\l\ﬁh|d}béﬁ8 &ﬁeéﬁ@ bFal Vé]rgél 65 and

RbctRerl e R AR G TR N i RO
of glucog8 uphiakelididédionemo ghiosidaseh irdsbitors, lgursigonp iatesjchias! IG18-1
conpounds  andygonists; caicium channel openers, such as those which were disclosed by
Novo Nordisk A/S in WO 97/26265 and WO 99/03861, insulin sensitizers,
inhibitors - of liver enzymes which are involved in stimulating
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake,
25 compounds, such as antihyperlipidemic active compounds  and
~ antilipidemic active compounds, which alter fat metabolism, compounds
{ ' which decrease the intake of foodstuffs, agonists of PPAR and PXR, and
active compounds which act on the ATP-dependent potassmm channel of
the beta cells.

30
In one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCoA reductase inhibitor, such as
S|mvastat|n fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin or
rosuvastatin.

35 _ ‘
| in one embodiment of the invention, the compounds of the formula | are
. administered in combination with a cholesterol absorption inhibitor, such as

ezetimibe, tiqueside or pamagqueside., | |



antilipidemc active conpounds, V\:hl ch alter fat metaboli sn% conpounds

whi ch decrease the intake of foodstuffs, agonists of PPAR® ﬁ‘HQWI%OO%nd
active conpounds which act on the ATP-dependent pot assi um channel - of the
beta cells. 30 In one enbodi nent of the invention, the conpounds of the
formul a | are adm ni stered i n conbi nati wi th an HMGECoA reduct ase

i nhibitor, such as sinvastatin, fluvastdtin, pravastatin, |ovastatin,

at or vast ati nInana emhogimantef th%maboa,t the camppunds of ¢dhédoimuat! are t he

mvention, ¢ enGARNAT oborhBMalieh WA b BRARAGERS' Skt NukAs nation

wth a chol esterﬁl absor pt].on I nhi |tor such as t1quesi de or
panmaquesi de. "o¥gNgZqEe, 9‘99 azqge,|mﬁg S RERBT0. of the invention, the

conmpounds of the forrrul a | are admnistered in conbi natlon with a PPAR

ganmma agopi s such ros azone |tazone 1 or 262570.

5 In one gréhqp@nF rﬂ@“ ﬁ%/ Irlyﬁnt'?ﬁeﬁ%oﬁ%mb@ %10 ?WS'P ?aarg are

adm ni st er ed administériedan icombinatiorewfiP ARPRAPhalphe GRjobist, SMhagiSVPOEY878  or

GW 7647. g)%f ment of the invention, the conpounds of the forrmula | |
ere

are 10 adm i'n combination with a nixed PPAR al pha/ gamma agoni st ,
such as GWN 1536, AVE 8042, AVE 8134 or AVE 0847, or as described in

PCT/ US00/ 118 4 4 t th
nvent on 513 orR TSI S0uR e R cdmpblnBl 61 AR IILIREY 46 he
conbi nat 18n WAMKNigteredy ik éomw@tloaswrﬂ@rﬁ)frmedt BPAR @iphsa/garems agonlst
bezaf i brate sUBh QREGEVIIGRBIANVE 8642 evENYEDS bpAVE b&ﬁ%&é&r@ dtine

forml 2§ 2 SRt S PPN STk hhegilr L brTeTStin as
|nVﬁnt|gnI t he conpounds of the Lor mul a | arfeoradm' ni st er edsl n cor5rbi722t io(r)n
St6 gzll 837§w 3\5’ gﬁ@@hﬁ%ﬁ%{‘%e 15'&81‘%6’?81(;@%?&{88?%‘?&&”%&%#@ irﬁ "Pon, the
Corrpoundé5 of adnnnlfstﬂrﬂdlua comininationdwitin afheatey siioh esrfenofitirate) cldfibhate cEETP

i nhibitor, sy ﬁ‘?ra‘ié"r 705. In one enbodi ment of the inverition, t he
conpounds of t e formula | are

“In one embodiment of the invention, the compou‘nds of‘ the formuia | are
( administered in combination with an MTP inhibitor, such as implitapide,
20 BMS-201038 or R-103757.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid absorption inhibitor (see, for
example, US 6,245,744 or US 6,221,897), such as HMR 1741.

- _ In one embodiment of the invention, the compounds of the formula | are
(_ administered in combination with a CETP inhibitor, such as JTT-705.

_ In one embodiment of the invention, the compounds of the formula | are
30 administered in combination with a polymeric bile acid adsorber, such as
' cholestyramine or colesevelam.

in one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see US
35 6,342,512), such as HMR1171 or HMR1586.

- In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ACAT inhibitor, such as avasimibe.



30 adm ni stered in conmbination with a poI yrrerl c bile acid adsorber such as
chol estyranine or col esevelam |n one enbodi ment of the i rRﬂeMgL@hZOQQ'ue
conpounds of ‘the formula | are administered in combi nation w th an LDL

- receptor inducer (see US 35 6,342,512), such-as HVR1L 171 or HVR1586. In
one enbodi nent of the invention, the compgunds of the fornula I are

adm ni st ered h{]l conbig é'l on vmth an ACAT i nhibitor, such as avasi m be. 28
August 2006 - 1uonR YRROdMEHIGTEhe Iprentinn ithe compmindshel thenfestias | afe t he

formula | ar eadantiisiersd B esbinatonWithdan antidtidantdBudihs @pdaais7such as .
OPC-14117. In one enbodi ment of the invention, the conmpounds of the formul a

| are 5 admnistered in conbination with a lipoprotein |ipase inhibitor,
such as NO- 1BB6nelembaodimembedithe rihvertin)ehé Reeipdunds dfhihecfommolnaref t he

formula | are agi.on wth an ATP Jtratel

i bi tor 5 s ueriHbRIGH &E5ph a8 WA dBaRBR 1BRse Jnibier BueR SR ¢ he
conpounds of 988fornmula | are administered in conbinati on vm th a squal ene
synt hetase i nhibitor, such as BMS-188494. 15 In one enbodi nent of the

i nvention, the corrpounds of the fornmula | are admnistered in conbination
with a | i poprbt eng@mbedimentef dhe inventions te comppunds ofi thetfonmulaatace 20 | n

one enbodi mengq@fnistaped W%ammt.ww.tﬁomw ittdte! [Pasd HhiBItSY, lﬁlfé ag

adm ni st er ed %’Eof&{gé@nat ion with a l'ipase inhibitor; such as or ta

one embodibren i nvention, the conpounds of the formula | are

adm nistered in conbination with i nsul in. 25 In one enbodi nent, the

conpounds of he for nn Ier |

sul-fonyl ur ea, nsﬂﬁﬁ G ny‘%cﬁﬂ?ﬂfé’it@% Yy i?@n %ﬁPHE’OU"an tb?(}@"BPE" Pare

gl i mepiride. admunsiemdamdcmnhin,atlbhemﬂolalpsmrattsne)éynthetafsermhib&ot SAUCh as

idm ni stered hfhs.48 g@%‘patlon w th a biguanide, such as netformn. 30 In yet
n t,

ot her enbodr nmen e conpounds of. the fornula | are admnistered in
conbi natil® with a neglitinide, such as repagl i nide. In one enbodi nent, the

conpounds of fhgné (Hn%ﬁtﬂmbn@b? tﬁ@'fﬁ‘l%rﬁio%r %k Bm g%@ﬁeé Hith8Tolhbfa Pare
thi azolidi ned| ne, such,as t | tazone, cig
1n|stere in com t;on with a hpoproteln(a) antagonist, such as Cl-

1027 or nicotinic acld

20 In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor, such as orlistat.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with insulin. _
25 In one embodiment, the compounds of the formula | are administered in

_ combination with a sulfonylurea such as tolbutamide, glibenclamide,
( glipizide or glimepiride.

In one embodiment, the compounds of the formula I are admlnlstered in
. combmatlon W|th a biguanide, such as metformin.

- 30 : _
' in yet another embodiment, the compounds of the formula | are
administered in combination with a meglitinide, such as repagiinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as troglitazone, ciglitazone,
- 35  pioglitazone, rosiglitazone or the compounds which are disclosed by Dr.
Reddy's Research Foundation in WO 97/41097, in particular 5-[[4-[(3,4-
d|hydro-3-methyl-4—oxo-2—qumazol:nytmethoxy]phenyl]methyl]—2 4-
thiazolidinedione.
In one embodiment, the compounds of the formula | are administered in



35 pi oglltazone rosiglitazone or the corrpounds ‘which are disclosed by Dr.
-Réddy s Research Foundation in WO 97/41097, in particul ar 28 Aupust[208§ 4- d
i-hyd ro-3-met hyl - 4- oxo-2-qu i nazol inyl met hoxy] phenyl ] met hyl] -2, 4-
thi azol i di nedi one. In one enbodi nent, the- conpounds of the fornmula I are

admnistered in ---------- ----------- 528 August 2006 15 conbination
with an a-glucosi dase Inhibitor, such as mglitol or acarbose. In one CI
enbodi ment, t FEMOHIES 8p o-glicpsidage inhibifore suchraaingightobdr acarbosehi nat.i on -

with an activen m@p@hbddmmh tt@&fcénﬁjbuhhg o‘]‘ﬁﬁe%ﬁﬁﬂg:ef‘tar%%mﬁ&é}gg Ghannel

of the beta cell uch t ol_but ami de, encl am

gl i mepiride OE ?‘Z’BL?SPPnW an Fi'c CQH’(R?(H'%HEWP'C t?@sﬁhﬂ&ﬁ%@-@ewm@nﬂor mul a -

| are agm n:cspemsiunm chaonbl ofithebetd bblisrllﬂﬁzhtﬁéilﬂ?lbnfﬁrﬁfdet @ﬁbd ARER tloned

conpounds,z fo 0 with a sul fonylurea~and met

sul f onyl ur%a bla%gm gg"ﬁgé@'d% &BJSES 'Fﬂ"éi% and netformn, insulin and a

sul f onyl ur ea, In @palembodicentd theecompounds iofthé iformold | aeg bdhagiersed imsul i n

and | ovastati of the formula l

are adni ni ste?%rgglr%tIOhr\N ﬁggﬁ)%ﬁv}\ftg ﬂéﬁ%en%%eiﬁ%&goﬂgjsgompounds for

" Cocai ne- arrphex%mpleemr%gubmaéen withh assifopyluren Iaudrmetfoanlar gysulfenglupéa sm

anxi ety and gafd bcarbRRR! vépmg elaﬁwd%%g hﬁ}g@weﬁtd ﬁéqyluﬂé’% H%[:ﬁﬁ)”e and
antagoni s

Met abol i c, Research (2001
napht hal eﬂg 1204 Medtnri rbzgp :grﬁci t{gglrtazone insulin and lovastatm efc.

an noqui nazol i n- 2-yl am no) met hyl ] cycl ohexyl met hyl }am de hydrochl ori de (CGP

71683A 1,2 t.rah

napht h?al)ene 2" %ﬁ’@bé{ﬁm@‘ég@wﬁ[ f no %szthgé{’%? Iaj %Q@dﬂ"ﬂ‘stﬁiedf"ﬁ 7 20

hexahy% 2%; ?mt;[napen wﬂymmmwatens (s@ecmmnwaanwh)ataanmél bmkdoam de;
VWO 01 'Fé}&% o, nzoxazol -

i [ 1, 5] napht h%r |%@¥Aﬁ“ ureg %ﬁ%bg rﬁ?%a?)lo éﬁ%é@%ﬂﬁ%

(3-cycl ohlexy | icg Sﬁ'@lWﬁatAyletla 4., ﬁotmonaww detabolic Research (2001

mi dazol 4, 5- c]wég&%m-éss )NPWQ&E)?U&SQ”% &*drthAshe- FQul?orﬁcy\Qc%ofépﬁZ%))

TNF t
Do nadiil %" (amipogtinazalie oy stByijoyclohexylmethyliamisieen-hydrochioride

T e | el N Sl 2R P 1.
phenyl ) - 2- [g %ﬁﬂ?ﬁé%gﬁ%’?xﬂq réﬂ‘i'gi?i;? 9?‘?@@%’"&% ot b0
chl ori de 20M0D I(sza&?dﬁzpy}azd!ﬂléﬂ Q—n}giyadme&yﬁ-’sm Uh!b&bpmam -ﬁjﬁﬁ@t}-.ygmmest s, 30
S‘“&ACS‘SFBLZ& L b sréafh Bigadss (FF S TaE Ry reao i Yikcer o
, 5]na thyrldm—4-ylurea hydrochlonde (SB-334867-A)), H3 agonists -
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5- -C]pyridin-5-yl)-
propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF
_25 ~antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-
) 4-yl[dipropylamine (WO 00/66585)), CRF BP antagonists (e.g. urocortin},

{_ urocortin agonists, B3-agonists (e.g. 1-(4-chloro-3-methanesulfonylmethyl-
phenyl)-2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydro-
chloride (WO 01/83451)), MSH (melanocyte-stimuiaﬁng hormone) agonists,

30 CCK-A agonists (e.g. {2-{4-(4~chloro-2,5-dimethoxyphenyl)-
-5—(2-cycl0hexy|ethyl)thiazol-2-ylcarbamoyl]-5,7—dimethylindol—1—yl}aceﬁc
acid trifluoroacetic acid salt (WO 99/15525)); serotonin reuptake inhibitors
(e.g. dexfenfluramines), mixed sertonin compounds and noradrenergic
compounds (e.g. WO 00/71549), 5HT agonists, e.g. 1-(3-ethylbenzofuran-

35 7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin agonists, galanin
antagonists, -growth hormone (e.g. human growth hormone), growth
hormone-releasing compounds (tert-butyl 6—benzyloXy—1-(2-diisopropyl-
aminoethylcarbamoyl)-3,4-dihydro-1 H-isoquinoline—2—carboxylate
(WO 01/85695)), ‘TRH agonists (see, for example, EP 0462 884)



acid trifluoroacetic acid salt (V\D 99/ 15525)) serotoni n reuptake

i nhibitors (e.g. dexfenfluramines), mixed sertonin conpod Qalﬁtj2006
noradrenergic conpounds (e.g. WO 00/71549),  5HT agonists, "e.

1- (3-et hyl benzofuran 35 7-yl)pi perazine oxalic acid salt (V\D 01/ 09111)
bormbesi n agoni sts, galanin antagonists, 4growth hornone (e.g. human gr owt h
hor none), growth hornone-re easm ounds (tert-butyl

6- benzyl oxy- 1URGOURINg pfo g‘:ﬂ e@ng Qe leptipyagorists- éﬁﬁymroemample

H i soqui nol i need,- Crariek Wat Q-dim 14\5’5&@%’5@)0 ; TIR®AM95K Afe'“h%e Maftina;

S modul at or s, OT8per ¥ A, LoA reesems?%a%%éﬁ%?@%l 8@%c%aﬁl L

Matt hew C. ; Rafzbbesnk;ayamgserd thea Futare (Zﬂ(ms)sczs(g’gt 8Y%i881),L DR iagoARENi St s

as a pote uture
(2001, 26(9) f@?@ﬁﬁéﬁ"g doprdunh; BBa Bt e, BN e %wqwfef
| i pase/ amy| asRPARNputaters((e.g; WRD@TBATZE RXR nitkiiatorsiot ERP-agdrdslg. WO
00/ 78312), RXR nodul ators or TR (3-agonists. In one enbodi nent of the
|nvent|on the addi tional active conmpound is leptin; see, e.g.

" Per spect i vesiNi aNe lRMbadimet #f the, fwestionethe mddi tsmab@wve amngeurice s

Gomez- Anbr osileptivies,; e r, UiFee ctﬁégﬁn 1 RREfa @eta argmEier apy
(2001), 10) p1615 162 I n ?)drf]ee p ! | t| ongr active conpound

i s dexanpfat ARG oFPOME#ARPIOS, averiﬁﬁbﬁﬁ%— &ma. fefRert (Grinigindian onal
active corrpomnmddtm'hpyr(amm)ezm) tigt1d-¢gRbur am ne. In yet another
enbodi nent, the additional active conpound is sibutramne. In one
enbodi ment, the additional active conpound is orlistat. In one enbodi nent,
t he addit i-ondh mem@odimgdume additrenalrattive som@dunhisrdexamptatarineose
bodi nment (%}g“ﬁﬁHélds of the fornmula | are adm nistered in conbination
th bulk mater?a referably insoluble bulk materials (see, e.g.
Carob/ Carl@nad{iryng z&mg diment, e additiopal @stiyel gorppeynd 4s ifienflaramins or
treat ment of dmmﬁghm;é erol em a, ADVANCES | N THERAPY (2001 Sep- Cct),
18(5), 230-6) n@} IS a aro€ contaj nin roduct from Nutrinova, {
Nutrition SpdBiv& ?PB €& nggh g addidio tWPrﬁﬂE%ﬁQWEb‘&rﬁ@U*@ﬂN@? 65926
Fr ankf urt / Mailn)one &hbommmnmtauamwndnaaar@m bung alomstaef f ected in  one
preparation ng cQ un of..the formula.l and, 3
Car omax(r) sg'é)a?é egwﬂﬁdﬁﬁ“?m Ebeoré%}fqnﬁi a?ﬁﬁ’reor%?@‘?g” s a’l“é'é‘”gQP or
adni ni st 8Ped phentefmilnermof foodstuffs, such as in bakery products or
nmuesl i :

n one embodiment, the compounds of the formula | are administered in
combination with bulk materials, preferably insoluble bulk materials (see,
e.g., Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for
25 treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-
Oct), 18(5), 230-6), Caromax is a carob-containing product from Nutrinova,
{ Nutrition Specialties & Food Ingredients GmbH, Industriepark Héchst,
| 65926 Frankfurt/Main)). The combination with Caromax® can be effected in
one preparation or by administering compounds of the formula | and
30 Caromax® separately. In this connection, Caromax® can also be
administered in the form of foodstuffs, such as in bakery products or muesli

bars.

It will be understood that each suitable combination of the compounds

35 according to the invention with one or more of the abovementioned

compounds and, as desired, one or more further pharmacologically active

~_ substances, is - regarded as coming within the protective scope of the
present invention.



bars. It wll

conmpounds and,

be understood that each sui tabl e combi nation of the conpbunds
35. according to the invention wiith one or nore of the abov8fugustiz0sa

as desired,

-one or

nore further ‘pharracol ogically active

subst ances,

is regarded as conmng within the protective scope of the

pr esent

invéntion
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The examples which are adduced below serve to explam the invention .

vvﬂhout however, limiting it.
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cu E 28 August 2006 20 The conpounds of dghe fornula | are characterized by

fect
advant ageous ﬁjhe compounds of the formula i are characterized by advantageous effects

on sugar metabolism; in particular, they lower the blood sugar level and are
suitable for treating type 2 diabetes. The compounds can therefore be used
on their own or in combination with other blood sugar-lowering active
- § . compounds (antidiabetics).
- The compounds of formula | are furthermore suitable for treating late
‘damage in diabetes, such as nephropathy, retinopathy, neuropathy and
- cardiac infarction, myocardial infarction, peripheral arterial occlusion
diseases, thromboses, arteriosclerosis, syndrome X, obesity,
10 inflammations, immune diseases, autoimmune diseases, such as AIDS,
asthma, osteoporosis, cancer, psoriasis, Alzheimers disease,
schizophrenia and infectious diseases.

(" | The activity of the compounds was tested as follows:
i 15 . _
Glycogen phosphorylase a activity test

The effect of compounds on the activity of the active form of glycogen
phosphorylase (GPa) was measured in the reverse direction by monitoring

20 the synthesis of glycogen from glucose 1-phosphate by determining the
release of inorganic phosphate. All the reactions were carried out as
duplicate determinations in 96-well microtiter plates (Half Area Plates,
Costar No. 3696), with the change in absorption due to the formation of the
-reaction product being measured, at the wavelength specified below, in a

25 Multiscan Ascent Elisa Reader (L.ab Systems, Finland). In order to measure
the enzymic activity of GPa in the reverse direction, the conversion of

L glucose 1-phosphate into glycogen and inorganic phosphate was
measured in accordance with the general method of Engers et al. (Engers

HD, Shechosky S, Madsen NB, Can J Biochem 1970 Jul;48(7): 746-754)

30  but with the following modifications: Human glycogen phosphorylase a (for
' example containing 0.76 mg of protein/mi (Aventis Pharma Deutschland
GmbH), dissolved in buffer solution E (25 mM p-glycerophosphate, pH 7.0,

1 mM EDTA and 1 mM dithiothreitol), was diluted with buffer T (50 mM

, Hepes, pH 7.0, 100 mM KCI, 2.5 mM EDTA, 2.5 mM MgCl,-6H.0), and
35 addition of 5 mg of glycogen/mi, to a concentration of 10 pg of protein/ml.
Test substances were prepared as a 10 mM solution in DMSO and diluted

. down to 50 uM with buffer solution T. 10 ul of 37.5 mM glucose, dissolved

in buffer solution T and 5 mg/ml-of glycogen, and also 10 pl of a solution of
“human glycogen phosphorylase a (10 pg of protein/ml) and 20 pl of



on sugar netabolism in particular, they | ower the bl ood-sugar |evel and
. are suitabl'e for treating type 2 diabetes. The conpounds 8aiauret®@bore be
used on their own or in conbination w th other blood sugar-Ilowering active

5 conpounds (antidiabetics). The conpounds of forrmula | are furthernore

suitable for treating late -damage in di ghetes, such as nephropat hy,
reti nopat hy, neuroga{)hé %aé]_'d cardiac infarction, ocardial i nfarction,
peripheral ~ar S8CPge eResRNAte. 28 §@ds8’§_,re Bddednies te miaef the selutienolhe,

syndrone X, obasaltyalud Of g h@!im@tdﬂhé,glycfﬂoag?gpﬁﬁmﬁse AUhGhE8™H8nce

di seases, such, as_,Al I%S ast hna,, ost eo ,.. C ., psoriasis, .
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carried 'ou? ag’ Sgﬁ#{)}?iéggi gglddé{vér%ast;?ons ﬁﬁ%g%%éhizﬁ?@rtﬁgﬁfgﬁta (Hal f

~ Area Plates, thed@llawingomogifisefions; o6 W 10é acslangeolitiorabt 3P uiMmnimenium t he
formation of #ef/bdatiCl 0 MMORHE alhk) @B%Lﬁs%grbi@taén?fg‘é@)ggpggn%%

specified belo n 5 tiscan Ascent Eljsa Reader ] :

Fi nl and) .1qbn %‘}‘V‘?Fé* te %Oﬁ’é'agl\/ﬂh@ epremenpstyce. fiftar6q yipetesref ingubation ater se
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i norganic p S red, in_accordance wt .geney. met hod o
Engers et al O&E)%@i@ q%??@ﬁ)&ﬁtggk#i : SR/@@QBnWRB, a@?&d‘%mﬁghﬁ 2990 Jul ;
48(7): 746- 75addingthéd gtucase H-pisphaite selutign im di Seipasdte ersay Hins nestwapgen
hosphoryl as ; e IRl WAS) 0 I in/m. (Ayentis.
Bhar i Doyt sciand SUUST o010 ) SoRbitraiohy o i lesf BhStaheSun riérto

(3- gl ycerlsphoigiranine tha respective inlvibitionvofglucagenphivspiosylaseiat it the teats
diluted with dubsk@kcelin(Bo™ Hepes, pH 7.0, 100 MM KCl, 2.5 nM EDTA, 2.5 -
mv MgCl2. 6H20), and 35 addition of 5 ng of glycogen/m, to a concentration
of 10 pg of protein/m . Test substances were prepared as a 10 mM sol ution

i n DVBO and dT4le@ Bislogial acthilypM wi t h buf fer sol ution T. 10 pl of 37.5 mM
gl ucose, dissolved in buffer solution T and 5 ng/m of glycogen, and al so

10 pl of a sphutigr—ef—Hhurarn gl ycogen phosphorylase a (10 pg of
protein/m) phriek.20 §b indfibil@n August 200p Ex1| % inhibition
| at 10 uM at 10 uM
1 100 8 96
2 101 9 84
3 95 10 83
4 95 11 91
} 5 96 ' 12 104
( 6 92 | 13 91
7 96 14 90

20
It can be seen from the table that the compounds of the formula | inhibit the
activity of glycogen phosphorylase a and are therefore well suited for
lowering the blood sugar level. They are thus particularly suitable for the

: prevention and treatment of type 2 diabetes.

25 | |

- The preparation of some examples is described in detail below;

The remaining compounds of formula | were obtained in an analogous
© manner: -



gl ucose 1-phosphate, 2.5 nM were added to 10 ml of the solution. The

basal val ue of the activity of the glycogen phosphoryl ase 28 Augusti@0fibsence -
of test substance was determ ned by adding 10 pl of buffer solution T =~ -
(0.1% DVSO). The m xture was incubated at roomtenperature for 5 40 m nutes
and the inorgani c phosphate which was repbgased was neasured-using the
general net ho_% of Prg_eckes et at. (Drueckes ' P, Schinzel R PalmD, Anal

Bi ochem 1995 S¥MP®40(1):173-177) but with the fol | owing nodifications: .
50 pl' of astBg2deHRiCialored,5dfusidbenzepiueiddlphemiricRlicki® ™ zinc
acetate, 3.6% ascorbic acid, 0.9% SDS are 10 added to 50 pl of the enzyne-
m xture. After 60 m nutes of incubation at 45C, the absorption was
nmeasured at 8ap nn2-Chlowr-4d&-diflnorbeazoylisodyamatdackgr ound absor ption, the
stop sol utdg on was added i nmedi ately after adding the glucose 1-phosphate

solution in a separate assay. This test was carried out using a 10 pM
‘concent r at i on2d3hleiee=4 Sediflueigbenzamide was diissaived] in diicldordmethahe, raftepect i ve

. h. b. t'. f . . . )
Tabl ¢ 2! B of Sl Ral Sl A el addst B3 the FHREET IR SR 1E % o
10 M 1 100 8redx for 1§ hogrThesresction ngisture vess thengconcenatetiburdes high 92 13
91" 7 96 14 9@acurin bhdaredia si&ep Wiwmbh?f&rﬂ%r%%iﬁ%éﬁiérhe conpounds of the

formul a I1'nhi bit the activity of glycogen phosphorylase a and are
t herefore |l suited for [|owering the blood sugar |evel. They are thus

particul arly Byi ta:bJ{E-[SQE-Gmero-qb,ﬁediﬁmﬂob@nz@ﬂ{)dréiﬂ@!ﬁﬂﬁﬁyi}ﬁéry‘i&‘Eéidz di abetes.
25 The preparation of sone exanples is described in detail "bel ow, The
remai ni ng conpounds of formula | were obtained in an anal ogous nanner: 28
August 2006 QZ6mkéhpinempl) of 2-chloro-4,5-difluorobenzoyl isocyanate from step a in

( 6ml of acetonitrile were added to 041g (25mmol) of
‘ 15 3-(2-aminophenyl)acrylic acid and the mixture was reacted for 2 hours at
40°C. After the mixture has cooled down to room temperature, the
precipitate is filtered off with suction, washed twice with acetonitrile, sucked
dry and dried. 0.72 g (76%) of the desired product is obtained.
m.p.: 188.5, decomposition ' :
20
Examples1, 8, 9 and 10 were prepared from the corrésponding
aminoacrylic acids and the corresponding isocyanates in analogy with
Example 2.

25 Example 3: _
(__ ' 3-{4-Acetylamino-2-{3-(2-chioro-4,5-difluorobenzoyl)ureido]phenyl}acrylic
acid _ - '

| a) Methyl 3—{2—[3—(2-chIoro-4,5~diﬂuorobenzoyf)ﬂreido]—4-nitrophenyl}-
30 acrylate '

1,09 4.5 mmol) of methy! 3~(2-amino-4-nitrophenyl)acrylate (prepared by
nitrating methyl 3-(2-aminophenyl)acrylate with urea nitrate in conc. sulfuric

acid) were reacted with 0.98 g (4.5 mmbi) of 2-chioro-4,5-difluorobenzoyt

'35 isocyanate (example 2 a) in 6 ml of acetonitrile, and the reaction mixture
~ was stirred at room temperature for 30 minutes. The precipitate was filtered

. off with suction, washed with diethyl ether and dried. 1.9 g (96%) of the
desired product were obtained. - '



3-{2-[3-(2-Chl oro-4,5- d|f|uorobenzoyl)ure|do]phenyl}acryl|c acid a)

2- Chl oro- 4, 5- di f | uor obenzoyl i socyanate 5 2-Chl oro- 4, 5- di RPieOUsciPani de
was dissolved in dichloronethane, after which 1.5 eq. of oxalyl chloride
vier e added and the mixture was heated to reflux for 16 hours. The reaction
m xture was then concentrated under highpgvacuum and used in step b without

~any further p t|on

3-{2-[3-(2- ChBE) Mei ¥- di 31{%m%}er?z@r(%-Gh|@r%]%ﬁﬂﬁ9rqm9v!|)wem]mmyne
(3.5 mml) of 2- abhyate- 4, 5-di f I uor obenzoy| i'socyanate fromstep a in 6 m
of acetonitrile were added to 0.41 g (2.5 nmol) of - 15
3-(2-am nophenyl )acrylic acid and the m xture was reacted for 2 hours at

40C. Af:e{ t h,%g x (48 enmal oﬁo:lned"lyllOMZ{[B-(Z@thUrgE{Mﬂﬂdré?enidw?reldo- |
recipita | W Cce e,
Sucked oy afdi PR ARGE Rt *(%}3‘%%8?%9“@3 T in e T6r atiba.

mp.: 188.5, deelsipesdi4.8h g Brampl)eaf INCB, m@nahyumne were ther paided. from
L, COr T eSPOng1Bg anaHBBoRET Hiktrd ERSa RS R2c 0 dEAPOT0R eRBRIARR o2, "

anal ogy with am no-
5-d ifiuor obeﬁﬂ@ﬂdjuﬁt% Ma]‘b&.élﬁmg} adPVe pelutigniof sayitummgrogen carbonate.

3-{2-[3-(2- chwﬁéOre@uﬁmgl bié&?ﬁl@?@%%'fﬁt@?&!@ﬁﬂvﬁm”ﬁ?amy ¥l Wa F’ré’d agifry! ate -

1,0 g (4. | tr oph t d b
TN ER N AN, Mt am e i Reai 3 QUiCe 4 S

Z ul 1;] :Jl’i c 4ag | cbncwtmtecbmNaduwSE‘he&eQBItlg?(ﬁi‘?ﬁuﬁmvlbk Lgfed) in ste cmwnh]gut

chl or o- i socyanate (exanple a) in

acetonitrile, %&L%@%ﬁ@ﬁ%ﬁo&ﬁ mxture was stirred at roomtenperature for
30 m nutes. The precipitate was filtered off with suction, washed with

thyl et hergangnge %é  agefyiitino®-[3-12 chidfs 4! £ihsk P&Bb%&o%ur%lc% tai ned.

August 200
3- {4 ani ne 2- [ 3- fe 3§F)(§at§ 5-di f | uor obenzoyl )ure| do] phenyl }- acrylate |
1,9 g (4.3 mol ) of rrethyl 3-{2-[3-(2-chloro-4,5-difl uorobenzoyl)ureido]-

6 ml of N-methylpyrrolidone, 1.11 g (3.4 mmol) of cesium carbonate and
0.27'g (3.4 mmol) of acetyl chloride were added to 0.70 g (1.7 mmol) of
methyl 3-{4-amino-2-[3-(2-chloro-4,5-difluorobenzoyl)ureido]phenyl}acrylate

20 and the mixture was stirred at room temperature for 30 minutes. It was then
diluted with H,O and extracted with ethyl acetate. The organic phase was
washed with H;O, dried and concentrated. 0.65 g (85%) of the desired
product was obtained.

25 d) -3-{4-Acetylamino-2-[3-(2—chloro—4,5-diﬂuorobenzoyl)ureid_o]phenyl}-
acrylic acid :

0.65g (1.4 mmol) of methyl 3-{4-acetylamino-2-[3-(2-chloro-4,5-difluoro-

benzoyl)ureido]phenyl}acrylate was dissolved in 8 ml of tetrahydrofuran,
30 and 8ml of HO and 0.17 g (7.2 mmol) of iithium hydroxide were added.
' After 15 hours at room temperature, the mixture was made acid with 2N

hydrochloric acid and extracted with ethyl acetate. The organic phase was

dried, concentrated and stired up with diethyl ether. The resulting

precipitate was filtered off with suction and yielded 77 mg (13%) of the
356  desired product.

M.p.: 196°C, decomposition



5 4-nitrophenyl }acryl ate were heated to boiling tenperature in 100 m of
‘éthyl’ acetate and 4.86 g (21.6 nmmml) of SnCl2 nonohydr at 8 Megesti2Q8h added.
After an-hour, the mxture was allowed to cool down-to room tenperature
and adjusted to pH 8 using a 10% sol ution of sodi um hydrogen carbonat e.
The resulting precipitate was filtered 'ofzh wi th suction and washed with 10 -
met hanol . The _organi c phase was washed twce with HO dried and
concentrat-ed: EXalil&d6: The resul ting product was used i.n step-c without = .

any further puyrBiashiorsd, s-ifiBidbEnzoyl)ureidol-3-(2- inyh-
3-{4- acetyl'an‘bn[o-(z- 3:(2-chl oro-4,5- d?/f)lll uédrogbseﬁzzg‘;ﬁtr)l%)wgﬁ?oﬁn-ylvfyb
phenyl }acryl aPENIHACHE N et hyl pyrrolidone, 1.11 g (3.4 mml) of cesium
carbonate and 0.27 g (3.4 nmol) of acetyl chloride were added to 0.70 g

(1.7 mol ). of t hyl. 3-{4.am ng-2-]3-(2-chl orq-4,5-difluorobenzoyl)u

r ei do] phen§/l }g% Z‘%‘«? 'EU@%@*“FW@‘@‘&@%CM@%&&WB@ oﬁenFBﬂgHr?Q%'éﬂ")gt ure

f or t 3? m %t emethoxycasbaryvinylibenzoats mmnrtipiéma@dwe?d disebRedvht 10 tﬁﬂ fa)tyl g
acet ate. e . e 4 dri .concent r.at ed.
065 g (85v oFFeAieRUEE 0% ofBEB"Sd ook Bima i of RthidiR Hydhowds °-
3-{ 4- Acet y| anWee 2aided.2-Afterorohayrs; dihel uuixblrenaad madedaciRhewith | 2-N
acrylic acid L. A i . :

3- {4- acet y| amﬂ%(%{_%g_ﬂl[og@ (égtg,'h"fﬂ(l)% (\)APJE tf?etd dl'ﬁllg\évreg_ t-)y extraction with ethyl acetate
benzoyl ) u’?/Oei danhhsncerbalion: cFallewings serepamtive sHRALCof (¢cadumahy Waters an,
30 and 8 M oieTME @:d7 5qurh7 0 ATOOIMS, Irbbils YAV AXiig e 6 s9cided.
After 15 hourgs.at roomtenpe ature,.,t,’g‘f m xture s, ade aci'd wt N
hydr ochl ori ¢ f{@ﬁef%t@m@c@eamﬂnﬁ" Wd'ﬁﬁﬁt%gg?'”% MO Rate was
dried, concent7&tramhutesl 1% A/@QRUB)WOLOR ¢i E0%) oftthe'desitdl besdUdt i was |
recipitate ai'édtered off with suction and yielded 77 ng (13% of the
ES desired pro ucrt. "M p.: 196C, deconposition 28 August 2006 24 Exanple 7:
4 [3-(2-CG4 orbhp; 89YUCT | uor obenzoY) |l ureido] - 3- (2- met hoxYcar bonYl vinYl)  J-
benzoic acid 5 0.22 g (0.5 muol) of nethyl ‘

4-13-(2-chloro-4,5-difluorobenzoyl)ureido]-3-(2-
met hoxycar bonGX/MRA Ibenzoate (exanple 11 ¢) were dissolved in 10 m of

THF, after wh) 0 niy-[af i 982 lh &R Xi de.
Tire Sdhcs YRR TAI(CHRRMS UL S Holifelneh o
vinyl)benzoate .
20

a) 'Methyl 4-amino-3-iodobenzoate

10.4 g (68.8 mrhol) of methyl 4-aminobenzoate were dissolved in 100 ml of
acetic acid and 11.17 g (68.8 mmol) of iodine monochloride in 100 ml of
25 acetic acid were added. In connection with this, the reaction temperature
- rose to 30°C. After an hour at room temperature, the mixture was poured
( onto a 10% solution of sodium hydrogen carbonate and the whole was
extracted with dichloromethane; the organic phase was dried and
concentrated. 14 g (73%) of the desired product were obtained.
30
b) Methyl 4-amino-3-(2-methoxycarbonylvinyl)benzoate

059 (1.8 mmol) of methyl 4-amino-3-iodobenzoate, 1.1 eq. of methyl
acrylate, 2.5 eq. of cesium carbonate, 1 eq. of ("Bu)sNHSOQ,, 0.1 eq. of
35 triphenyl phosphine, 0.1 eq. of palladium acetate, 2 ml of acetonitrile and
' 2 ml of H.O were heated, for 5 minutes under an argdn atmosphere, in a
microwave at 120°C and 140 watts. Ethyi acetate was added to the
reaction mixture ‘and the whole was washed with H,0, dried and



hydrochl oric aci d; this was then foll o'wed by ext raction with et hyl acetate
10 and concentration. Follow ng preparative HPLC (col urm: 2§Augyus 2086 err a

" TMVB Cie, 5 pm 30 x 100 nm nobile phase: A H2O + 0.2% trifluoroacetic -

acid, B: acetonitrile, gradient: 2.5 mnutes 90% P110% B to - 17.5 m nutes

10% A/ 90% B), 0.02 g (10% of the desireggproduct was obtained. 15

M p.:99C Exangl e 11: Methyl . ) o

4- [ 3- ( 2- chl or §orcenteted  dhisheasrdipr) inr @3db (7 $%) of tbendesjredr prodyict, which

vi nyl ) benzoat Wa%(}eaﬂ\,teﬁﬁh@fépévﬂ!ﬁdﬂ:@aﬁyﬁ%ﬁé}gﬂﬂﬁ%ﬁo&p- 49 (68.8 mml ) of.
0

met hyl 4-am nobenzoate were dissolved in 10 acetic acid and 11. 17-_-g.“
(68.8 mmol ) of iodine nonochloride in 100 mM of 25 acetic acid were added.

I'n connect i oncii Methyhids[3-(Zehlornd [5-diflub@bearzeyiireido}se(Lnetitycaiiopyl-an
hour at rg?pm &ﬁ?@%@%ﬁﬁ the m xture was poured onto a 10% Sol ution of -
sodi um hydr og offate and the whole was extracted with _
di chl oronet hane; the organic phase was dried and concentrated. 14 g (73%
of the desire dyct..were oht ai . '
4- am no- 3- ( 2- srde%?ﬁ%]xggéanptg@n:g ﬂ%ﬁ@*?@&?{%@?@"ﬁ@%ﬂ% Wad Bregpr%tf%np
4- ami no- 3- i odBK¥RAYoatEaming-3e@-Mmethaxycagnonybriny)benzoate. 5 and oR-chisoum -
carbonate, | aG-difiliofobRimz gﬁ%@@y%&@i,ﬁ&w@%mé{é@ns@g_ phosphine, 0.1

0

eq. of pa{dadkﬁm_gﬁgg te, acetonitrile an m~of H20 were heated,
for 5 m nlH esViPd ar argon atnosphere, in a mcrowave at 120C and 140
watts. Ethyl acetate was added to the reaction mxture and the whol e was
washed with H%C()a dii ﬁg and 28 August 2006 25 concentrated. This resulted
in 0.3 g (71 WS he desired product, which was reacted in step ¢

wi t hout any further purification. c) Methyl

6— [ 3-(2-chl org; i%’tﬁﬂﬁ':‘é{lﬁg%ﬁ%ﬁ%ﬁ%ééw ei do] - 3- (2- met hoxycar bonyl - 5

I nyl ) benzoat met hoxycar bonyl vi nyl ) benzoat e was
prepared ¥rom nethyl 4-ani no-3-(2- net hoxycar bonyl vi nyl ) benzoat e and

2Ol 010 s 1Fd uas alaienyr oxGinHRkxite iR B0GH of fisthaRR BRk%1 otfims 0
o Opﬁg(g were added to 6.0 g (21.7 mmol) of methy! 4-amino-3-iodobenzoate
and the mixture was stirred at room temperature for 16 hours. it was made

to pH 9 with 2 N hydrochloric acid and extracted with-ethyl acetate. The -
20  organic phase was dried and concentrated. 5.1 g (89%) of the desired

product were obtained.
b) 4-Amino-3-(2-methoxycarbonylvinyl)benzoic acid

25 059 (1.9mmol) of 4-aminc-3-iodobenzoic acid, 0.18 g (2.1 mmol) of
methyl acrylate, 1.54 g (4.8 mmol) of cesium carbonate, 0.64 g (1.9 mmol)
of ("Bu)sNHSO4, 0.05g (0.2 mmol) of friphenyl phosphine and 0.04 g
(0.2 mmol) of palladium acetate, 1.5 ml of acetonitrile and 1.5 m!l of H,Q
were heated, for 5 minutes under an argon atmosph‘ere, in & microwave at

30 120°C and 140 watts. Ethyl acetate was added to the reaction mixture and
the whole was washed with H,O, dried and concentrated. The crude
product was reacted in step ¢ without any further purification.

KN

¢) 4-3-(2-Chloro-4,5-difluorobenzoyl)ureido}-3-(2-methoxycarbonylvinyl)-
35 benzoic acid ' :

4-Aminoc-3-(2-methoxycarbonylvinyl)benzoic acid was reacted with
2-chloro-4,5-difluorobenzoyl isocyanate, in analogy with example 2 b, to
give the desired product. : '



a) 4- Am no- 3-i odobenzoi c acid - 15 1.73 g (43 4 mml) of SOdI um hydr oxi de in
100 m of methanol and 100 m of H2O were added to 6.0 928 2ugast?nes ) of
net hyl 4-ami no- 3-i odobenzoate ‘and the m xture was stirred at room
tenperature for 16 hours. It was made. to pH 9 with 2 N-hydrochloric aci d
and extracted with ethyl acetate. The 2 @r gani ¢ phase was dried and
concentrated.. 5.1 9% of the desire product were obtained. b)

4- Am no- 3- ( 2- MEHh%%/ rbonylvinyl)benzoic-acid 25 0.5 g (1.9 nmol) of

4- ami no- 3-i odobenzoi ¢ acid; . 0.18 g (2.1.nmmol) -of rrethyl acrylate, 1.54 g
(4.8 mmol-) of cesium carbonate, 0.64 g (1.9 mmol) - ("Bu)4NHSO4, 0.05 ¢
(0.2 mmol) of triphenyl phosphine and 0.04.g (0.2 mml) of pall adium -
acetate, 1.5 nl of acetonitrile and 1.5 m. of H2O were heated, for 5

m nut es under an argon at rms_phere in a mcrowave at 30 120C and 140 watts.
Et hyl acetate was added to the reaction m xture and the whole was washed
with H2O dried and concentrated. The cr ude product Was' react ed in step C
wi t hout any further purification. c) '
4-[3-(2-Chloro-4,5-difluorobenzoyl)urei do] 3 (2-nmet hoxycar bonyIV| nyl) -
benzoic acid 4- Ami no- 3- ( 2- met hoxycar bonyl vi nyl ) benzoic acid was react ed
with 2-chloro-4,5-difluorobenzoyl isocyanate, in analogy with exanple 2 b,
to give the desired product. 28 August 2006 26 Mp.: 216C | 28 August
2006 WD 03/104188 27 PCT/ EP03/05355 Patent Clains:. 1. A conpound of the
formula I, Spy 0 RlI1 RBR7T ORA R8RS RlL R R6 ¥ :



5 RO RI0O in which R7, R8, RO and R10 are, mdependently of each ot her H,

F,-d, Br, OR 10 N®2, CN, O (G -C6)-al kyl, O (C2-Cs)-al k@ﬁﬁu,guﬁlf(@ 06)

al kynyl O S02- (C1- C4) al kyl, (Ci-Cs)-al kyI (C2- C6)-al kenyl '

(.c2- CG)-aI kynyl, where al kyl, al kenyl and aI kynyl can be substltut ed, nore

t han once, byV\'FO 03/104138 ; 15 Rl and R2 &7e, ‘i ndependent Pg:'[qugg;Usg,gsher

H, , (Cl-08B)-al kyl, Wnere al kyl can be substituted by OH, _

O (Cl- C4) - al k{ateni@laimpy C1- C4) - al kyl or N[.( C1--Cs) - al kyI]2

O (Cl1-C6)-al kyl, CO(Cl-Cs)-al kyl, ©COO(C1-C6)-alkyl, -

-~ (C1-GCs) -al kyl ene- COON, (C1-Cs aIk | ene- COO (Cl-C5) - al kyl; f 20 R3, R4, RS
and R6 are, |ﬂdepeﬁd@?mp9u'@ﬂ° ﬁ@foﬂflh@rl H F, d, Br, N, CN OR12, |

S-R12, COOR12, N(R13)(R14), N(R13)COR15, (C1-0C8)-al kyI, (C2- C6) - al kenyl ,

(C2-C5) - al 'kynyl, (C3-C7)- cycloal kyl or ' _

(C3-C7)-cycloal kyl -(d -C4) -al kyl ene, where al kyl, 25\cycl oal kyl, al kyl ene,

al kenyl and al kynyl can be substituted, nore than opceR1dy F, O, br,

OR12, COCOR12 or - N(R16) (R17); R11 is 0-R12 Y(R19); .30 R12 is H,

(C1-C8)-al kyl, (C2-C8)-al kenyl, (G& C8)gal ky al kyl, al kenyl and

al kynyl can be substitutFQ 2006 28 by F, d,

Br, OHor 0-(C-C4)-al kyl; d ndently of each other, H,

(G -C8)-al kyl, (C2-C8)- alkf C8) - yl, R§3-C7)-cycl oal kyl

(C3-C7)-cycloal kyl- 5 .(C - ¢ , G -C4)-al kyl,

COO (C2-A) - al kenyl, phenyl Or"SO2-phenyl, where the phenyl ring can be

substitutegl, up to two times, byREO o "CN, OH (G -cB)-alkyl,

O (G-C6)-al kyl, CF3, OCF3, COCH, C00-(C -C6)-alkyl or CONH2; 10 or the

radi cal s R13 and R14 form with the nitrogen atomto which they are

t{ended a 3- 7imwhishred, saturated heterocyclic ring which

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br, OH,
10 NOz, CN, O-(Cy-Ce)alkyl, O-(Co-Cg)-alkenyl, O-(Cz-Cg)-
alkynyl, O-SO2-(C+-Cq)-alkyl, (C1-Cs)-alkyl, (C2-Ce)-alkenyl or
(C2-Ce)alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, more than once, by F, Cl or Brz

15 R1andR2 are, independently of each other, H, (C1-Cg)-alkyl, where alkyl
' can be substituted by OH, O-(C4-Cs)-alkyl, NHz, NH(C4-Cy)-
alkyl or N[(C1+-Ce)-alkyllz, O-(C4-Ce)-alkyl, CO-(C4-Cg)-alkyl,
. COO-(C1-Ce)-alkyl, (C1-Ce)-alkylene-COOH, (G- Ca)-alkylene—
: COO-(01 Ce)-alkyi;

R3, R4, R5and R6 are, mdependently of each other, H, F, Cl, Br, NO,

CN, O-R12, 8-R12, COOR12, N(R13)(R14), N(R13)COR15,

(C1-Ce)-alkyl, (Cp-Ce)-alkenyl, (C-Ce)alkynyl, (C3-C;)-

_ cycloalkyl or (C3-C7)-cycloalkyl-(C1-Ca)-alkylene, where alkyl,

25 cycloalkyl, alkylene, alkenyl and alkynyl can be substituted,

' more than once, by F, CI, Br, OR12, COQR12 or
N(R16)}R17); -

- R11 is O-R12 or N(R18)(R19);

30 o

- R12 is H, (C+-Ce)-alkyl, (C2-Cs)-alkenyl, (C2-Cg)-alkynyl, where.
' alkyl, atkenyl and alkynyl can be substituted, more than once,



can contain up to 2 further het eroatons fromthe group N, -0 or S, where
the heterocyclic ring can be substituted, -up to 15 three 2% fweyst@go& a, -
Br, OH Oxo, N(R20)(R21) or (G -C4)- al kyI R16 and Rl7are, |ndependently '
of each.__ot her, H, (Q C8) -al kyl, (C2- Oe)- al kenyl, (C2-C8)-al kynyl,
(C3-C7) -cycl oaI kyl, (CS C7)- cycl oal kyI 0 (C C4) al kyl ene,

COO (C, -A4) - al kyl éC% &) al rg or S2- phenyl, where the
henyl ri b bRY 4 65-((3;0 by F, G, CN, OH, |
prenyt 71ng can've sublTy AT YOGl oy 767 o6l T
CONH2; 25 or ls R1 and t itrogen atomto which -
Choy ar e bonBlg 2 f8a, Tfefiiiadiiy, o0 Eaan Huher oy (1-Cor Blkyl i) can
sontainup o2 further ke (5 Cepatye (055 oxdodhy (GG, Foyobai 1
b A LT S 0 SO Pt
ot her, al ky i e

C3-C7 | | kyl | | |

03 (- Ony - atkyl) 000 dz Hded, g *?’ F”ﬁ S E b%a%%dqe Cr-Gasalo e
phenyl ring can be subSt{Giftad! S(Lp Ftai n@@ohb,y -Ca-alkyl, or
(C1-CB)-alkyl, O-(C - GSDN#Hiy! . CF3, OCF3 COOH. COO- ( Cl- C6) - al kyl or

- CONH2; 28 August 2006 ti 29 or the radicals R18 and R19, together with
the nitrode en atomto which they are bonded, forma 3-7-nenbered, saturated

het erocyclic o m radiviatshR ¢ 3 randoR 1 4ifernu,pwitle the ﬁmbbﬁratmtl@rmbﬁftﬁei b the
Thres times, by F, O gyl EEMepbem Ry Relrodipic ing ks an
R23 are, independent!y in eanthiroupdo 2 qurtr(e@he@'))awrkslfrpn( €& Ghjup Nl Qenyl ,
tgz gjlg :: tglnglne (& CQ& Qwﬁéﬂakﬂ’sk h%%c%@ -a kenyFU&&HUtr%jl’ u&to
S02- phenyl®, " wher e t he dﬁé&fi/F'mﬁsn@yc%,aneBr OH, Oxo, N(RZO)(R21) or (C1-Cy)-

alkyl.

R16 and R17are, independently of each other, H, (C4-Cs)-alkyl, (C2-Cy)-
alkenyl, (C>-Csg)-alkynyl, (C3-Cr7)-cycloalkyl, (C3-Cr)-cycloalkyi-
20 (Cs-Cy)-alkylene, COO-(C4-Cy)-alkyl, COO-(C-C4)-alkenyl,
' ‘phenyl or SOs-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-C¢)-alkyl,
.0~(C4+-Ce)-alkyl, CF3, OCF3, COOH, COO-(C4-Cg)-alkyl or
CONHg;
25 o |
or the radic_ais R16 and R17 form, with the nitrogen atom to which they are
! - - - bonded, a 3-7-membered, saturated heterocyclic ring which
- can contain up to 2 further heteroatoms from the group N, O
or S, where the heterocyclic ring can be substituted, up to
30 "~ three times, by F, Cl, Br, OH, Oxo, N(R20){R21) or (C4-C4)-
alkyl.

R18, R19 are, independently of each other, H, (C4-Cg)-alkyl, (C,-Cs)-
‘ .~ alkenyl, (Cp-Cg)-alkynyl, (03407)-cycloafkyl, (Cs-Cr)-cycloalkyl-
35 | | (C1-Cq)-alkylene, COO-(Cs-Cy)alkyl, COO-{C,-Cs)-alkenyl,
' phenyl or SO.-phenyl, where the phenyl ring can be
s_ubstituted, up to two times, by F, Cl, CN, OH, (C4-Cé)-alky,
O—(C1—Ce)—alkyl, CF3, OCF3, COOH, COO-(C1~CB)—aIkyI or

CONHZ; : ’



substltuted up to two tines, by F, d, CN oH (G-0Cp)- aIkyI o
(G -C6)-al kyl, CF3, OCF3, COOH, COO(O C6) - al kyl or CO\II%AIIQ'SS&OOBhe
radi cal's R22 and R23, together with the nitrogen atomto which they ‘are
bonded, forma 3-7-nenmbered, saturated heterocyclic ring which can contain
up to 2 further heteroatons fromthe groy N, O or S, where the '

be substltuted up 20 to three tines, by F, d, Br,

het erocyclic ri
OH, Oxo, N(Ro6§t r}l@@&q@ﬁls 1§ and R4, tggethen with dhe oitragsn alokytq which they |
(C2-C8)-al kenyl, (C2 (Péreéﬁdﬂdﬁdl forfrCé’o‘CﬂnéMBbFéd @a'ﬁYr’ated heteracyclic i
(C3- C7) - cycl oal kyl - qﬁé al kyl ene gF A1 ene,
al kenyl and al kynyl cantV hs‘i?Sé‘E‘?ri aindip %EJUFhéhhe%eaWaﬂ‘rom e QFOUP
gHEgz gg a: tyl I;\l[(O NAD- ot By Mihare tlﬁé'ihe@r%i?ﬁn b&M'lge substituted, up

en or
heteroarylé (C6yq 0) - a%%&g @Scﬁ% yétrﬁl éﬂc@l‘&ylﬁ a%?e”eor
heteroaryl and aryl car(Q%fCi)fallqd.bstltut ed by O (G -C4)-al kyl, where al kyl
can be substituted nore than once by F, F or d; R20 and Ro1 are,

i ndependent|y of each other, H, C8) - al kyl 02 C8) - al kenyl,
( C2- C8) - al kynf2 qr@%ﬁ) a@dndapa@denth@ eat)h o;hﬂrodﬂ 1=Cgdlkyl, (C-Csg)-
(C1-A4) - al kyl ene, kﬁgj) v
SOZ-pheny{ wher e. the h 35I ri ngL ca 24&¥tut R@ (C%@FQ&OQEY} by
F, d, oNOoH, (c1-os) 4 gﬂ@?ﬂ -alkygries) - €6 6E2-(CeBaalk enyI
EOIO(Ctl- 336) ?![ kylt hor .f @Ryl 88 mmgnﬁgoghe?@ Qﬁ'é’ bhén hYﬁllgC"d&‘B\' .
olerated salts ereo 0 c a|m
wherein 5 R7, R8, R9 ar?b'bﬁ'tﬁt%cﬁég?? ﬁ"(‘ﬂ%ﬂ ﬁVIrEJ (ﬁf b@@bﬁo@g&g
Br, OH N2, CN O (CIC@@a)ﬂlItWI CE,( Q2CES) - GDGIFIyI CGB((CZ{Q}‘;)BH,; al bynyl
0.S02- (G- C4) al kyl , % al kyI (C2-C5) -al kenyl, (C2-Co)-al [¥yny|
ere al kyl, al kenyl ancP Yynyl can be substitut ed nore than once, by F,
Cl or Br; 50 RL and R2 are H R3, R4, R5 and R6 are, independently of each

other, H F, & theffadiddi®R22 and R23, together with the nitrogen atom to which they
are bonded, form a 3-7-membered, saturated heterocyclic ring
which can contain up to 2 further heteroatoms from the group
N, O or S, where the heterocyclic ring can. be substituted, up
20 to three times, by F, ClI, Br, OH, Oxo, N(R20)(R21) or
| {C4-Cy)-alkyl. 7 .

R15 is (C1-Cg)-alkyl, (C2-Csg)-alkenyl, (Co-Cs)-alkynyl, (C3-C7)-cyclo-

alkyl,  (Cs-Cr)-cycloalkyl-(C1-Cy)-alkylene, where  alkyl,

25 cycloalkyl, alkylene, alkenyl and alkynyl can be substituted

\ more than once by F, NH,, NH(C4-Ca)-alkyl, N[(C3-Cy4)-alkyl]2,

{ _ OH, O-(C+-C4)-alkyl, O-(C,-Cy)-alkenyl) or O-CO-(C4-C4)-alkyl,

COOR12, CON(R13)(R14), hetercaryl, (Cs-Cig)-aryl or

(Ce-C1p)-aryl-(C4-Cq)-alkylene, where heteroaryl and aryl can

30  be substituted by O-(C4-Cy)-alkyl, where alkyl can be
substituted more than once by F, F or CI; _

R20 and R21 are, independently of each other, H, (C4-Cs)-alkyl, (Co-Cs)-
: alkenyl, (Co-Cg)-alkynyl, (C3-C7)-cycloalkyi, (Cs-Cr)-cycloalkyl-
35 (C4-Cs)-alkylene, COO-(C4-Cq)-alkyl, COO-(CZ-C4)-aIkenyI,
' ' phenyl or SOzphenyl, where the phenyl ring can be
substituted, up to two times, by F, CI, CN, OH, (C-Cs)-alkyi,
O-(C+-Ce)alkyl, CF3, OCF3, COOH, COO-~C;-Cs)-alkyl or

CONHg; - '



CN, O R12, S-R12, COOR12, N(R13)(R14), N(R13)COR15, 15 (G -0C6)-alkyl,

(C2- CB) - al kenyl, (C2-CB)-al kynyl, (C3-C7) cycloal kyl ‘or 28 August 2006
(C3-C7)-cycloal kyl'- (Cd =C4)-al kyl ene, where al kyl, cycloal kyl, "al kyl ene,

al kenyl -and al kynyl can be substituted, nore than once, by F, O, Br,
OR12, COCR12 or N(R16)(R17); 20 R11 is Q;d?l 2, or N(Rt 8) (Rl 9); R12 is H,
(C, -Ca)-al kyl ynyl , where - al kyl, al kenyl and
al kynyl can b@"é{%@ﬁyﬁt%%sm#yﬂe etrﬁiéﬁq @ethere;g by F, d, Br, OHor

O (CG-C4)-al kyI R13 and R14 are, independently of each ot her H,

Eg?:: g% 2Iy(l§|yl) kyl A?@P@ygﬁ@pﬁ%ta&@@;@”@a,&%v ee"cl:ycl oal kyl ,

COO- (C2- A) - al kenyl, 30 phenyl or S2- phenyl, where the phenyl ring can be

b | ky
31(58 ' 5) egl o7 8 BpIIRR %”P&?N P:E%@M &ﬁﬁa%)m@ﬂwﬂré Fa&loBrt he
[) adlj CS| s Ré37andan14 Ij oG, NQzh GNeOn(G Gk @ CoCyhalkanyih € (B5-C€5)- .
ed, a menbered, Ayl a r c
tgnZ further heteroatons, frgmpﬁ d& g’ﬁ@‘ﬁlyéﬂbh w’@)mﬁe@ﬁgﬂgﬂ%@tycl !Oc
ring can be substi t uted(Ceei-alkynyh ewh@rme@kylbyalkensd:l andralkgnyl Cen, be

N( R20) (R21) or (Cl1-C4) 286b k nd Rl7are,
|Eldepende |y of each ot hefma'tl-‘l:'QF (rﬁééf@%aﬁbnﬂb W Fbg%?ﬁ al kenyl ,

(C2-Ce)-alkynyl, (C3-C7)-cycloal kyl, (C3-C7)- cycl oal kyl 5 (G - C4)-a| kyl ene,
COO- ( C1- M)-aﬂdyamdme@fm)-al kenyl ., phenyl or S02-phenyl, where the
phenyl ring can be substituted, up to tw tinmes, by F, d, CN, OH,
(G-Co)-alkyl, O(CL-C5)-al kyl, CF3, OCF3, COOH, COO (C1- CG) al kyl or
CONH2; 10 or R% RhaRTand Rﬁlarmrmdmémﬂmtm ofvieabhtdtheni My g1, @romaL which

@ﬁ%/a?:]eu b'?(r)]d(zadf u?t ﬁez heteroatom; Z”éb?ﬂaﬁ‘éﬁg{ﬁf%,ﬁé%, (ﬂ(&g3ﬁp§]@fﬁ2

heterocycl?c ring can b&Csbokakylut efC-Ge)alkenyl, (Cx-Ce)-alkynyl, (Cs-C7)-

. cycloalkyl or (Cs-Cy)-cycloalkyl- (C1-C4) -alkylene, where alkyl,
cycloalkyl, alkylene, alkenyl and alkynyl can be substituted,
‘more than once, by F, Cl, Br, OR12, COOR12 or

NR16)(R17);
20
R11 is O-R12, or N(R18)(R19);
R12 - is H, (C+-Cg)-alkyl, (C»-Cs)-alkenyl, (Ca-Cg)-alkynyl, where
_ ' .alkyl, alkenyl and alkynyl can be substituted, more than once,
_25 | by F, Cl; Br, OH or O-(C4-Cy)-alkyl,
( R13 and R14 are, independently of each other, H, (Ci-Cs)-alkyl (CxCe)

alkenyl, (C>-Cg)-alkynyl, (C3-C7)- cycloa!kyi (C3-Cy)-cycloalkyl-
| (C1-Cs)-alkylene, COO-(Cy-Cy)-alkyl, COO-(Cp-Cy)-alkenyl,
30 ' phenyl or SO:-phenyl, where the phenyl ring can be
substituted, up to two times, by F, CI, CN, OH, (C1-Cg);alkyl,
| O-(C4-Ce)-alkyl, CF3, OCF;, COOH, COO-(C-Cs)-alkyl or
- CONH_;

35 or the radicals R13 and R14 form, with the nitrogen atom to which they are
bonded, a 3-7-membered, saturated heterocyclic ring which
can contain up to 2 further heteroatoms from the group N, O
or §, where the heterocyclic ring can be substituted, up to
three times, by F, Cl, Br, OH, Oxo, N(R20)(R21) or (C1-Cy)-



15 three tines, by F, CI Br, OH, Oxo,. N(R20)(R21) or (Cl C4)- alkyl. R18
and R19 are, |ndependently of each other, H, (C1-C8) - al kyIZSP(L@ES*(%)PB

al kenyl , (C2-C8)-al kynyl, (C3-C7)-cycl oal kyl,, (C3-C4) -cycl oal kyl - 20~

(G -C4)-al kyl ene, COO(Cl- C4) -al kyl, COO-(C2-C4)-al kenyl, phenyl or

S02- phenyl, where the phenyl ring can begqsubstituted, up to two tinmes, by

F, d, CN, OH (Cl-C6)-alkyl, O (C-C6)-alkyl, CF3, OCF3, COOH, .
COO(Cl C6) -al kyl or: ; 25 or the radicals R18 and R19, together wth
the nitrogen-atomto which they i are bonded, forma 3-7-nmenbered,

d het t rth hteroatoms
rom the gr oult CRerebRa7 2k ind8PeRiai, of o6, 8nPE. H (G raralons Szt at o

' légzso Ei o three ti magI blkeNYLI(CoHBs)- amynymos-mg-agabgmuxcgc;? _6%10%]2@|£I kyl .

n are, indepe ac -
al kenyl R(25%3:2 c8) - al kygypg ?&ggge"?yc&o@@gﬁhc‘())@ﬁiﬁfmgﬁf@amf‘ke@f
(C1-A4) -al kyl ene, oY) -ail 1I802-plea, Crhale) - yl pirenytaror be
302 phenyl Ov:hezat gg) pgewttufemgq%r&é@fnm?gb@? o e, BopR)-btdes: oY
COO- (C1- C6) - al kyl or cé\@{rc ekalkily u@F&Z@ﬁ:s,S@QQHI HEOPa{G e Gk )salk@i2 oand
R23, toget her w th the QiONEgen atomto whi ch they are bonded, forma

3-7-nmenbejed, saturated heterocyclic ring which can contain up to 2
further heteroatons fromthe group N, 0 or S, where the heterocyclic ring

can be substi ovtrmor,adlanSSRnﬁ ard Bﬂ?tfon‘nswutbmémtl@genf’éton% Wiieh theyRaR (R21)

ag-c4 | kyl . C2-C8 | k |,
(()rcs (c7) cy)c| o Bl kyl (!&@ {% %?gﬁ%?’ B )’f’tedd @P%ﬂ@émm%)“ma@yrny
cyclo- 10 alkyl, al kyI eern cahtaimyp tarki furtherrhgtercatorhs fmm;t}he ﬁ;: t}Nl;rwlﬁ ]t han
ce by F, NH2, NH(C - (4p salysé Ne( &fe%"éy 83% ¢ y
&' (- Cay . al kenyl O (G e, p o
he'g er oar gﬂf ((Ca:gyCI) o;)r ariwee ?‘@@ﬁ%ﬂy) E, y$L(Qir|r Oxp: o 1)vare(Ca-Cs)-
heteroaryl and aryl canalkeg.

R18 and R19 are, independently of each other, H, (C1-Cg)-alkyl, (C2-Cg)-
alkenyl, (C2-Cg)-alkynyl, (Cs-Cr)-cycioalkyl, - (C3-Cr)-cycloalkyi-
20 (C1-Cy)-alkylene, COO-(C1-Cy)-alkyl, COO-(C»-C4)-alkenyl,
' phenyl or SOs-phenyl, where the phenyl ring can be
substituted, up to two times, by F, ClI, CN, OH, (Cs-Cs)-alkyl,
O-(C4-Ce)-alkyl, CF3;, OCFs, COOH, COO-(C;-Cg)-alkyl or
CONHz;
25 _
or the radicals R18 and R19, together with the nitrogen atom to which they
{. _ are bonded, form a 3-7-membered, saturated heterocyclic ring
which can contain up to 2 further heteroatoms from the group
N, O or S, where the heterocyclic ring can be substituted, up
30 to three times, by F, Cl, Br, OH, Oxo, N(R20)(R21) or
(C4-Ca)-alkyl.

R22 and R23 are, independently of each other, H, (C1-Cg)-alkyl, (C2-Cg)-
. : alkenyl, (C,-Cs)-alkynyl, (Ca—C7)-cycIoa!kyl, (C3-Cy)-cycloalkyl-
35 (C1-Ca)-alkylene, COO-(Cs-Cs)-alkyl, COO-(Cp-Cy)-alkenyl,
: phenyl or SOa-phenyl, where the phenyl ring can be
substituted, up to two times, by F, ClI, CN, OH, (C4-Cg)-alkyl,
O-(C4-Ces)alkyl, CFs, OCFs, COOH, COO- -(C1-Cg)-alkyl or

CONHy;



15 substituted by O (Ci-C4)-al kyl, V\/nere al kyI can be substituted nore
than once by F, F or d; R20 and R21 are, independently: onfbé@Q‘uS@ﬂ%ﬁ H
(G -C8)-al kyl, (C2-C8)- al kenyl, (C2- CI8).-aI kynyl , (C3-C7)-cycl oal kyl,
(.C3-C7)-cycl oal kyl - 20 (G -C4)-al kyl ene, COO (Ci -C4)-a| kyl,

COO- (C2- A) - al kenyl, phenyl or SQO2-phenylgp where the phenyl ring can be

substi t ut ed, to t ti C6) - al kyl ,

O (G- Ch) - ark@?m@’”@ @%&f?@&gétberwpthpmogﬁn amumwhm_hmeu t he
plhyS| Olﬂ ogi ca: ly t2| er atame borides!, fdren aQ’:‘-? rﬁemﬁeﬁéwmd Rlﬁgtétf hél‘é%ﬂé)cﬁc ki .
claimed in.claim1l1 or | a are een nty
of each other, H F or2\ﬂ."\éﬂec{3il &?ég'g E%Rgafpgapf Hﬁ?mﬁﬁ’mqﬂﬁoﬁ‘n fergroype,

i ndependent |y of each d‘ﬂh@rora whiere mmémci&&nﬁ@a%eguﬁ’éﬂtutéﬂ CCR15;
R11 is O RL2, N(R18) (RLQ); ﬁﬂf&st 6 ~3 1 '
R18 and RlF%are H or (0]t8 Sb)gzlq9 |C§ ?%F @d’ g{x[g N{F%‘@Eé% can
be substituted by COCH, {CorCa) eticah } and the phyS| ol ogi caIIy t ol er at ed salts

thereof. 10 4. A phar naceutlcal whi ch conprises . one or nore of the
conpounds as Ia| med i.n 8 %gor rmre of clains to 3. 5. A pharnmaceuti cal
iSdte

whi ch conpri sBd9ne or j-allivk (Cerhad@iianyl, a(§2c¢&i'ra||lamw r(CGf(ér)@YCkBBre of
claims 1 to 3 and one Q&lkyipKE€ -U7P@9bléé!ﬂﬁll’-(c11(§4)|-éﬂeﬁéh€gV.f’Hé‘i-éVQ r@&gnds

The use of, t he corrpound S ne or ‘nor I al ms
pr oduci ng{ a medi canent & '88 ?ﬁ‘é@l"?ng':' gaé‘ddﬁﬁ‘ﬂﬁyleﬁa“ be $Ubﬁfﬁ@eds@0& t he
conpounds as cl ai med i rtharme)mne Iw)lFe Mﬂz,dﬂﬂ(m@)-bmyl N[fos- GQI—QHWHJ noHa
e e of "< o RGPS odes kA o SO B, %«oee‘ﬂﬁwfi her
bl ood sugar -1 oweri ng a@@OB122§QN($&)(E14bmqtemdqd,l (Cs-81d)=alylc €0 T ,)f OF _
trﬁr)eau?g type 2 di abet ghy@,-hAKINE! wilseC HRGHART FAdC'HiMd hone o
re of clains 0 -
15" - substituted by O-(C4-Cy)-alkyl, where alkyl can be substituted
more than once by F, F or Cl:

R20 and R21 are, independently of each other, H, (C1-Cs)-aikyl, (Cz-Ca)—l
alkenyl, (Co-Cg)-alkynyl, (Cs-Cr)-cycloalkyi, (C3-C7)-cycloalkyl-

20 (C1-Cyq)-akkylene, COO-(C4-Cy)-alkyl, COO-(Cz-Cs)-alkenyl,
: | phenyl or SO:phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C1-Cs)-alkyl,

O-(C+-Ce)-alkyl, CF3 OCF3;, COOH, COO-(C;-Cg)-akyl or

CONHz;
25
) and the physiologically tolerated salts thereof.
3. A compound of formula | as claimed in claim 1 or 2, wherein
30 R7,R8,R9andR10 are, independently of each other, H, F or CI;
R1, R2 and R6 are H;
. R3, R4, R5 and R6 are, independently of each other, H, Cl, COOH, COO-
35 (C1-Cs)-alkyl or NHCOR15; |

R11 is O-R12, N(R18)(R19);



n - tive
3.in conblnatlon with at |east one further blood sugar Iomerlng ac
conpound for producing a medicament for |owering bl ood sug8rAuggg 2096 A
process for producing a pharnaceuti cal whi ch conprises-one or nore of the
conpounds as claimed in one or nore of clainms 1 to 3, which conprises

1" Xi i ve conmpound with a pharnaggutically suitable " excipient and
I g Lhe oty o " '?h ?g sui_table for 35 adm ni stration.

bringing thi smizxt ure i @ﬁo@(&?—r T W |y;
R18 and R19are H or (C4-Cy)-alkyl;

5 R15 is {(C4-C4)-alkyl, where alkyi can be substituted by COOH, or
COOH;

and the physioiogicaily tolerated salts thereof.

10 4, A pharmaceutical which comprises one or more of the compounds
as claimed in one or more of claims 1 to 3.

5. A pharmaceutical WhICh comprises one or more of the compounds
as ciaimed in one or more of claims 1 to 3 and one or more blood sugar-
15 lowering active compounds.

6. The use of the compounds as claimed in one or more of claims 1 to
3 for producing a medicament for treating type 2 diabetes.

20 7. The use of the compounds as claimed in one or more of cla[ms 1to
3 for producing a medicament for lowering blood sugar.

8. The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further blood sugar-lowering active
25  compound for producing a medicament for treating type 2 diabetes.

9. The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further blood sugar-lowering active
compound for producing a medicament for lowering blood sugar.

30 ‘ 7
10. A process for producing a pharmaceutical which comprises one or
more of the compounds as claimed in one or more of claims 1 to 3, which
comprises mixing the active compound with a pharmaceutically suitable
excipient and bringing this mixture into a form which is suitable for

35 admlmstratlon





