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(57) Abstract: The invention relates to-

O N-benzoylureidocinnamate derivatives

of formula (1), where RI-RI1 have

R11 the meanings given in the claims, the

R3 - physiologically acceplable salls and

method for production thereof.  The

0 0O compounds are suitable as anti-diabelics,

R8 R7 )k R4 for example.

(57) Zusammenfassung: Die Erfindung
RS R5 betrifft N-Benzoylureido-Zimtsin-
R1 RZ rederivale der Formel (I), worin die
Variablen R1-Ri1 die in den Anspriichen
Rg R10 angegebene' Berfeulung ilab'en, sowie
deren physiologisch vertrigliche Salze
I und  Verfahren zun deren Herstellung.
( ) Die Verbindungen eignen sich z.B. als
Antidiubetika.
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pﬁysi ol ogically acceptable salts and nethod for production thereof. The
conpounds are suitable as anti-diabetics, for exanple. WD 03/104188 1

PCT/ EPO3/ 0535§N bh ééon N- Benzoyl urei goci nnam ¢ aci d _derivatives,
processes for ‘prepari 8 hem 5 and their'use The invent PEnT/ER03{QE3550

N- benzoyl ur ei doci nnam ¢ acid derivatives and to their physiologically
tolerated salts and physiologically functional derivatives. 10 EP 0 193
249 (Duphar) dRess¥ipbes acyl car boxyphenyl urea derivatives which possess
antitunor activity. The invention was based on the object of providing
conpounds which can 15 be used for preventing and treating type 2

di abet es. | n thPeNze¥peigocinnamic ariso dadvativesuptocasnsss der aibpatimyenemhe

bl ood sugag | eigltheiFhi@el nvention therefore relates to conpounds of the
formulal, RB N -N20 RO R R R6 RIO I in which R7, R8, RO and RIO are,

| ndependently of each other, H F, d, Br, OH 25 NO2, CN,

O (C1- C6) - al kyllhe iBvEGRorCGatdsk & W-be R dyfizreRBcirH dMiBYdoid %éﬁ@ﬁ@? Lhhgabkyl
(CT-C6) - al kyl .C2- p | or -(6).-al kynyl , where a y?, aernyI
and al kynyl cgl}lué'gg p@é@gqﬁfﬂg’ed%’w&&%t ﬁé‘hso , Wyﬁlpﬁ@cqgly Biuncipnall” and
R2 are, indep&edeatives.of each other, H (Ci-C6)-alkyl, where alkyl can be
substituted by OH O (Cl-C4)-al kyl, NH2, NH(CL-C4) 2

EP 0 193 249 (Duphar) describes acylcarboxyphenylurea derivatives which
possess antitumor activity.

The invention was based on the object of providing compounds which can
15 be used for preventing and treating type 2 diabetes. In this respect, the

compounds should considerably lower the blood sugar level.

The invention therefore relates to compounds of the formula |,

O
R11
R3 —
O 0
I | R6
R1 R2
00 RS R10
|
in which

R7, R8, R9 and R10 are, independently of each other, H, F, Ci, Br, OH,
25 NOz, CN, O+(C4-Cs)-alkyl, O-(Co-Cg)-alkenyl, O-(Cy-Cg)-
alkynyl, O-802-(C+-Cy)-alkyl, (C1-Cs)-alkyl, (C2-Cs)-alkenyl or
(C2-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, more than once, by F, Cl or Br;

30 R1andR2 are, independently of each other, H, (C4-Ce)-alkyl, where alkyl
can be substituted by OH, O-(C4-Cy)-alkyl, NHz, NH(C1-Cs)-



alkyl or NN(G-0C6)-alkyl]2, O(C-0C6)-al kyl, CO (Cl-0C6)-alkyl,

COO- (Gi - C6) - al kyl, (Cl-C6)-al kyl ene- COON or (Cl-C6)-

al kyi ene- COO- ( C1- CG) alkyl; 5 R3, R4, R5 and R6 are, independently of each
other, H F, O, Br, N2, CN, OR12 S-R12, COOR12, N(R13)(R14),

e (S 2): 25""!' SRS é%o*?%meb%é CH)”

cycl oal kyl, al kyl ene, \? aHkan C?@a a%'%@ﬂ@hﬁt ear UCHBe)e t han

once, by F, c, Br, O?lalk yieReRIo 1 (C Ff@ﬁi (R17); R11 is OR12 or

N(R18) (R19); 15 R12 is H (G -C8)- al1<y , - C8) - al kenyl, (C2-C8)-al kynyl,
where al kyl, al kenyl and al kynyl can be substituted, nore than once, by
F, d, Br 504R6rm3518l@5{6abkylmdai@1cmdl Rafeatle othedaperdant By, sogach

?E:g-eg?) Hcyc(:lcéal(}lzill gL &E/(BT%) O%W ‘j(‘@@%% (%@é‘n@‘{)k%@&‘ﬂ&? al kyl ,
COO- ( C2- C4) - al kenyl , pfﬁnn(}b aikylSOZ(%@n)yalkemMere(@ﬁ@e)pdilkymﬂ ri(@-Can be
e k12 t“"o&d’@é’&%ﬂ Gy aidealticn o Ehngid dges al, o
radi cal s R13 and R14 fofYR Oiwqflh afkyieng, tﬂlw atd)afllwaymambet mabstivied,
bonded, &(B-7- menber ed, mppé Utigdredohgd ertgyzypl i gLl gy V\Ilfl @@@F@p‘;_nt gkn up

to 2 further heteroato group N, DO 30 or 'S,
het erocyclic ring can g@éi@@ﬁ? ted, up to three tines, by F c, Br, OH,
Oxo, N(R20)(R21) or (Ci1-4)- alkyl; R16 and Rl7are, mdependently of each

other, H (G R4’ -al kylrs gzﬁmaﬁ%}qﬁ.t nyl, (C2-C8)-alkynyl,

(C3- C7) cycl oaI kyl , cycl j -C4)-alkyl ene,
COO (G -CA4)-al kyl, COO(CZ C4) - al kenyl, phenyl or S02-phenyl, where the

henyl ri c be subst it u d by~F,
?O’ - >cl:6) - aﬁw ,Rﬂzo (G- @R(H F? Cawkwc@gcé)@y' é?a&',%wm ﬁ?r or 3
CONH: atkyl, a enyl and alkynyl can be substltuted more than once

by F, CI, Br, OH or O-(C4-C4)-alkyl;

R13 and R14 are, independently of each other, H, (C1-Cg)-alkyl, (C2-Cg)-
20 alkenyl, (C»-Cg)-alkynyl, (Cs-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cyq)-alkylene, COO-(C4-Cs)-alkyl, COO-(C,-Cy4)-alkenyl,
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+-Ce)-alkyl, CF3, OCF3 COOH, COO-(C;-Cg)-alkyl or
25 CONH_;

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 fo 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 (C1-Cy4)-
alkyt;

R16 and R17are, independently of each other, H, (C4-Cs)-alkyl, (Co-Cs)-

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

phenyl or SOz-phenyl, where the phenyl ring can be

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

O-(C+-Ce)-alkyl, CF3, OCFs, COOH, COO-(Cs-Cg)alkyl or



or the radicals RL6 and R17 form with the nitrogen atomto which they are
bonded, a 3-7-nenbered, saturated heterocyclic ring which 5 can contain up
to 2 further heteroatonms fromthe group N, O or S, where the heterocyclic
ring can be substituted, up to three tirks, by F, d, Br, OH xo,

N(R20) (R21) or (Cl1-C4)- Oitjm .. 10 R18, R19 are, independently of each
other, H, (C1-C8)-alkyl, (C2 'C8) - al kenyl, (C2-C8)-al kynyl,

(C3- C7) cycl oal kyl, (C3-C7)-cycl oal kyl - (Cl C4) - al kyl ene,

COO- (C1- C4) - abkiHe el Qﬂﬁc’élr)d R'Wefﬂﬁh;wﬂﬁhﬁé‘)ﬁhrd@fensé)cgnpfbeﬂm(% ﬂ"/%ﬁ e t he

h I b b to, two tines

Fcinéa)rlalngyfanweo?gl 5;’ 7 be@@a@@@ﬁ F@@ﬁﬂpﬂwwyg Ahigh or
CONH2; or $he radi calgI mcantianﬁ%ll@ totmmﬁugrhemeﬁdatm’?g fiftin ft!@@@i‘ol.ﬁ? Ncn??ng 20
whi ch th bond [e satura er.o |

V\:h: gh caﬁycoﬁ{ g.l notrjlpet 0 E%f' trpfﬁ%% ﬁ}?nﬁgfeg%?y&ﬂﬁ rfr}q)ﬁgp ﬁtbtu

where the heterocyclic threg tivaes, dey Euldt Br,uDEd Oxap N(RﬁOt)(rRZEIE) ari (r@aSC4)by F
c, Br, OH Oxo, N(RZO){ELﬁgﬂ) or (Cl-C4)-alkyl. 25 R22 and R23 are,
independently of each ot , H (Cl1-C8)-al kyl, (C2-C8)- alkenyl,

(C2-C8) -al kynyl, (C3-C7)-cycloal kyl, (C3- %%%;H):cl oaISkyI (Cikfm@}‘al ky![ﬁne
COO- ( C1- CA) - aRKg| R1900r6 2 idbbenlisRtly lof e erd'H FaK - L he
e T S L I B
CONH2i or the radical s(B&E@mdqyl&ﬁa t 0QS-{®{-Cwi- ?likylt, Pe%ol(j-g@.‘ggg) g[lkgﬁwtlong a5
which th bonded sa e erocyclic r

vvh: gh caﬁycoﬁ{ g.l nospet (?h%ﬂ? ﬁgﬁngiat g"ﬁer?r tﬂrée ﬁou g 52 noct?ﬁ‘

where the heterocycli cSHbﬁ@tUtQCh uxetcsbfﬂ@ttlmaﬂ,ély Fufl, €N, tOHe(é:-lt-Cg\)%Ikyiby F
a, Br, G4 Oxo, N( RZO)CW@ baPélkyKCéF?“) @Hé, 'coér@é‘bos(d%a%lﬂab#y'

(C2- C$) al kenyl , (C3-C7
(C3-C7)-cycl oal kyI (Cﬁ%gl')q a kyI ene vvhere aI kyl ,

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, Cl, Br, OH, Oxo, N(R20)(R21) or
(C1-Cy)-alkyl.

25 RZ22 and R23 are, independently of each other, H, (C4-Cg)-alkyl, (C2-Cg)-
alkenyl, (C2-Csg)-alkynyl, (Cs-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(Ci-Caq)-alkylene, COO-(C4-Cq)-alkyl, COO-(Cr-Cs)-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~

30 (C1-Ce)-alkyl, CF3;, OCF3, COOH, COOQ-(Cs-Cg)-alkyl or
CONHg;

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, CI, Br, OH, Oxo, N(R20)R21) or
(C1-C4)-alkyl.



cycl oal kyl, al kyl ene, al kenyl and al kynyl can be substituted mpre than
once by F, NH2, NH(Cl-C4)-alkyl, N(CL-C4)-alkyl]2, 5 OH O (Cl-C4)-alkyl,
O (C2-CA4)-alkenyl) or OCO(Cl-CA4)-al kyl, COORL12, CON(R13)(R14),

hét eroaryl, (C6-C10)-aryl or (C6-C10) - ar4/l - (C1- C4) - al kyl ene, where

h | | it kyl

heteroary1 SRRV cars (RS EHAALE S M T A o2

i ndependent |y of each oah.\élr &Ca-@@)rcrsﬂpalaylk@m Cleidkyispe, al wbesd , alkyl,

(C2-C9)-al kynyl , (3 Clayegorg 3{% afffhend, Glkerl- SoP MRIY | can e S mJ.tEa' ene,
f

o ;
gﬁg}réflr%)g, giﬁylae 15 s’&?BEQ gnce @ijEON[[')Iwe)nH(GgQ.;) BLkYE & t ©

%HSG) alOIB%”h ﬁ} ( Cél o) 9G1- tC4FEFR v, O ts ther eof 64 wr‘fcgrl S

an e si g

given to corrpougd)s/ of tﬁ@tﬁﬁ%u g:q%ﬁ?%ﬁ orh?t%rtoa%fe F‘gd hr?éive }_'he
foll R7, C C they) deiperad hatel d bcaar :
E QO\M Br neo?l,m '35 N2, v ngtgnq ngblﬁgne%gé@ C@%;@a@ @2})%

O (2 C8) - al kynyl | &e &Y ?‘Jeg kyPhefioalid ean e

(C2-06) - al kynyl, \AhereSL&JSIktthed marerian anae@y@rﬁ/d:»r Ghn be substituted,
nmore than¢gnce, by F, O or Br 30 Rl and R2 are H R3, R4, R5 and R6 are,
i ndependent |y of each_ ot her QO R12, S-R12, COOR12,
N( RL3) (R14) , lﬁ@ﬁlw@:@&%a!’e('@ﬂe%ﬁld%ﬂé{y@f eg@g@@r &1, k(éhyfl?a -alicyd- (8rCak kyny! |,
(C3.Cn- cyelo 35 al kyl élkeréﬁﬁc@zgsr?ﬂgwﬁ' @L-Cr Ry ik, 'ﬂ% T*Cy%ﬁlg?l al kyl,
cycl oal kyl, al kyl ene, a an. be subs

once, by F, d, Br, mﬁ?%ﬁ@ kf%’é&% ikg 2-@:&5“@,“

N( R18) (R19) ; RI2 is H, gr&nyC8pr aBQﬂphe(r@ZB @Meral Rleeylphe('lm o) - edrky bl |

where al kyk, substituted, up to two times, by F, Cl, CN, OH, (C4-Cs)-alkyl,
O-(C4-Ce)-alkyl, CF3, OCF3, COOH, CQO-(C4-Cg)-alkyl or
CONHg;
and the physiologically tolerated salts thereof.
20

Preference is given to compounds of the formula | in which one or more
radicals have the following meaning:

R7, R8, RS and R10 are, independently of each other, H, F, CI, Br, OH,
25 NO3, CN, O-(C4-Cg)-alkyl, O-(C2-Ce)-atkenyl, O-(Co-Cg)-alkynyl,
O-SOz-(C1-C4)-aIkyi, (C1—Ce)-alkyl, (Cz-Cs)-aIkenyl, (Cz—Cs)-
alkynyl, where alkyl, alkenyl and alkynyl can be substituted,
more than once, by F, Cl or Br;

30 R1andR2 areH;

R3, R4, RS and R6 are, independently of each other, H, F, Cl, Br, NO,, CN,
O-R12, S-R12, COOR12, N(R13)}(R14), N(R13)COR15,
(C1-Cs)-alkyl, (Cz-Cs)—a[kenyl, (Cg-Ce)-aIkynyI, (03-07)~cyclo-
35 alkyl or (Cs-Cr)-cycloalkyl-(C4-Cq)-alkylene, where alkyl,
cycloalkyl, alkylene, alkenyl and alkynyl can be substituted,
more than once, by F, Cl, Br, OR12, COOR12 or

N(R16}R17);



al kenyl and al kynyl can be substituted, nore than once, by F, 5 d, Br, OH
or O(d-4)-alkyl, R13 and R14 are, independently of each other, H,

(G -C8)-al kyl, (C2-C8)- al kenyl, (C2-C8)-al kynyl, (C3-C7)-cycloal kyl,
(C3-C7)-cycl oal kyl - (Ci-C4)-al kyl ene, CO® (Ci -C4)-al kyl, _

COO- ( C2- C4) - aRddnyl , 10s g3 br D{REBERABENY! , where the phenyl ring can be
substituted, up to tw tinmes, by F, d, CN, OH, (G -C6)-alkyl,

O (G -C6)-al kyl, CF3, OCF3, COOH, COO (Ci-0C6)-alkyl or CONH2; 15 or the
radi cal s R13 R14 fpyr LEh. ' ofp L O\ t

bonded, a 3- 7-mrrgnbered% @a&%gpeﬂhﬁég%g%ﬁﬁ?@t’rﬁzge%v@'é%l’c\gﬁ%%é\]? gli’n up
to 2 further het eroat ofikenyloand alkygylocan Re substitute, mbez ¢tharhenbet ey Fcycl i c

' bstitut h t, , by F, d, Br, OH Oxo,

er( %0)0?2!21 2? SZIO ?Cﬁe&grpg]_ﬁwb'@gcg#gﬁﬁl? gr e, independently of each
other, H (G -C8)-alkyl, (C2-C8)- alkenyl, (C2-C8)-alkynyl,

(C3-C7)-cycloal kyl, (C3-C7)-cycl oal kyl - (G -C4)-al kyl ene,

COoO (G - _C4) - aRkyl aniﬁﬂﬂ(&m,— Otlepenkent)y of &cp_hemw, Hr (SoZgphatky)| (CDgre the
Pl TRy o B UM o el
CONH2; 30 o%/ the radi cal 1'%a|5,bi|@nm,7quad@h+%ﬂ-a@hy!,hg -(ﬁi—%blélk?aylom to
which theyy are bonded, phefiyn @3S0 IEMEMR edvherdt %é‘tﬁ eg;%%cy n Cé ' NY
whi ch tai to 2 further heteroatons fromthe Qu .0 or S,
V\/nla(r:e tcﬁg (r:\gtneflocr:]ygloi c F‘Wﬁ“‘dtgﬁ- HB QUBe: imes.cly Full € e&:rcﬁr}e%lk)/'by F,

A, Br, OH Oxo, N(R20)(ORO)CeFralkdp CEL,- COF2l RPOHREDaNE, RIY-aKe, or
i ndependently of each o Iﬁ\rl H (Cl-C8)-al kyl, (C2-C8)- kenyl ,
(C2-C8) -al kynyl, (C3-C7 -cy'g?’oal kyl, (C3-C7)-cycloalkyl 5 6
(C1-A)-al kyl ene, COO (Cl-CA4)-al kyl, COO (C2-C4)-al kenyl, phenyl or

S02- phenyis vbeff Fda‘?sa‘i%‘ﬁjﬁl arid R94 98 Pfith S Alttdgdheflom® WRichYRey LFES: bY
F, d, CN OH, (Cl-CG-'B\ gl .. .
onded, 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-Cs)-alkyl, (C>-Cg)-
alkenyl, (C2-Cs)-alkynyl, (Cs-C7)-cycloakkyl, (C3-C7)-cycloalkyl-
(C1-Cs)-alkylene, COO-(Cq-Cs)-alkyl, COO-(C2-Cs)-alkenyl,
25 phenyl or SO.-phenyl, where the phenyl ring can be
substituted, up to two times, by F, CI, CN, OH, (C-Cg)-alkyl,
O-(C+-Ce)-alkyl, CF3, OCFs;, COOH, COO-(C4-Cg)-alkyl or

CONH;;

30  orthe radicals R16 and R17, 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
to three times, by F, Ci, Br, OH, Oxo, N{(R20)(R21) or

35 (C4-Cy)-alkyl.

R18 and R19 are, independently of each other, H, (C4-Csg)-alkyl, (C2-Cg)-
alkenyl, (C»-Cs)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-



O (Cl-C6)-al kyl, CF3, OCF3, COOH, COO (Cl-C8)-alkyl or CONH2; or the

radi cal s R18 and R19, together with the nitrogen atomto which they are
bonded, forma 3-7-nmenbered, saturated heterocyclic ring which can contain
up to 2 further heteroatons fromthe growp 10 N, 0 or S, where the

h rocyclic ring can d, 0 ti OH,
o?ge ﬁl(>|§20)(R21) Yor (3% é"fee Rggﬂ?aﬁg Szgéff‘?é ?@%6@5%?%“8# each
other, H, (Cl-C8)-al kylPhep Ozﬁlf@nubnwher@cﬁnez}sphamdymmg can be

00 (C2- Oy - al kenyl (Gt b o Mo F b"@m@@r.@nﬁiha‘ J

- - al ke

substituted, up tg tmw?ﬁége?ﬂﬂkyg C%] éﬂ} O—éoaé @5 g)-alkyl or

O (C1-C6) -&l kyl, CF3, QBNRH,CO0H, COO(Cl_ C6) - al kyl or 20 _CC]\IHZ or the
radi cals 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 furt her theertasiceds B8 dndR1Ohogptivenpwidth tié nrogenStomhierwhichahey

h I :
BT €00 Bo BB e A o S BB nlsefd .,
(C2-C8)-al kynyl, (C3- Crym@ly@ﬁa.cog\mngm;yttourther heteroatoms from the group

(53 ong onl ko' (CLAGO-! 8y et uilRsRrablett G pe dlgbdin

al kenyl and a

NH( 01y04) al kyl | Y >|<|[(CJL?‘@;4§“%*FI< Wes, %H';m ?(ér cﬁk’ a@K?I N(R20)(R21) or

O (C2-CA)-al kenyl) or QECQ4-alkafA4)-al kyl, COOR12, CO\I(R13)(R14)
heteroaryl, (C6-Cl0)-aryl, (C6-Clo) 35 aryl -(C1- C4)-a| kyl ene, where

heteroaryl and aryl can be substituted by O (Cl-C4)-al kyl, where al kyl can
be. substi t ut eB22nandt R2A3aareprindepsndently afreagih ofkeo, &hc(CRﬂa)-atwi (C2-Cg)-

d d ly of each
I(?Jzepcg)n :Iﬁ{(y%yl ic%zt (gﬁal(gﬁjal OO @%b?g/&é}ﬁo [ ZC gii(%féa[m[yl ene,
COO- (C1- C4) - al kyI ral %ﬁ"l{&bny Hhefy)-akyl, s OQT Ca)-aleny, t he
phenyl ring can be phenyl or SOp-phenyl, where the pheny! ring can be

substituted, up to two times, by F, Cl, CN, OH, (C4-Ce)-alkyl,
0O-(C4-Ce)-alkyl, CF3, OCFs;, COOH, COO-(Cs-Cg)-alkyl or
20 CONHg;

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
to three times, by F, Ci, Br, OH, Oxo, N(R20)(R21) or
(C1-C4)-alky[.
R15 is (C4-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cg)-alkynyli, {C3-Cy)-cyclo-
30 alkyl, (Cs-Cr)-cycloalkyl-(C4-Cy)-alkylene, where alkyi, cyclo-

alkyl, alkylene, alkenyl and alkynyl can be substituted more
than once by F, NHz, NH(C4-C4)-alkyl, N[{C1-Cs)-alkyl],, OH,
O-(C1-Ca)-alkyl, O-(Cz-Cy)-alkenyl} or O-CO-(C4-Cs)-alkyl,
COOR12, CON(R13)(R14), heteroaryl, (Cs-C1p)-aryl, (Cs-C1o)-

35 aryl-(C+-Cs4)-alkylene, where heteroaryl and aryl can be
substituted by O-(C4-Cs)-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, (C2-Cs)-



substituted, up to two tines, by -F, d, CN, OH (Cl-C6)-alkyl, 5

O (Cl1l-C6)-al kyl, CF3, OCF3, COOH, COO (Cl-Co6)-alkyl or CONH2; and the
physi ol ogically tolerated salts thereof. 10 Very particular preference is
given to conpounds of the formula | in which one or nore radicals have the

foll i i R7 d H,
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each other, H d, CoO4Cr- ktanes4) CRIQNE1-6)-RIMELR! GOQ'(()CRBJ;) -alkeOR 2,

N( R18)(R19) R12 is Hmfe C10|C4$Oa1dh\éhl Wr%reRWe'ghéh%r @%_{(gr) @ékyl
25 R15 Cl-c4 | k | k bst

and theI ;h3(/5| ol Ozjl 2al Iy @&‘gﬂ 2‘60 g%lt\ﬁ’gq Z?%E Ifi% e %kﬂfﬁ Qahﬁ'é(&i s in
the substifuents R1, RZ) B&CaRélkyRSCFBﬁ OBF3, RBOOR), CODQCRiD-4ftd. oR13,
R14, R15, R16, R17, O@L@ R20, R21, R22 or R23 can be either

stral ght-chain or branc 35 If radicals or substituents can occur nore
than once in the conpounds of the fornula 1, such as O Rl12, they can then

all, mdependgn 'tHe ﬁyﬁé |ca?§é?&érat&?‘§ﬁlt§ﬂf'er9bf"en meani ngs and be i denti cal

or dlfferent ventl l'ates to conpounds of the formula 1, in the
formof their 8 racemates racem c m xtures and pure enantioners, and to

their difpt eveppagicans pi‘!aﬁéfréﬁtﬁ.stst P8R coRRRANESE dffthé W@Hrﬁuig'lgﬁ% ich

solubility in water he starti,n conpounds or basal
corrpoundsy phgpﬁﬁ’E&ﬂrPdﬁ&@%ﬂ?ﬂV@r\,&? o %PS@%@@H&art. cularly suitable for

nmedi cal applications. These salts must possess a phar maceut i cal |y

I d b d
2 1o sal t SoRe RO RhRIT s alk, MHMEREEH, Ebath abibsr R o U of

i norgani c ‘acids, such as hydrochloric acid, hydr obr om c acid, 10 phosphoric
aci d, WEt-%)hORﬁI"IRQiéh@RBd, Nhig qc acid and sul furic acid, and al so

R3, R4, R5 and R6 are, independently of each other, H, Cl, COOH,
COO-(C4-Cy)-alkyl or NHCOR15;

20 R11 is OR12, N(R18)(R19);
R12 is H or (C1-Ca)-alkyl;

R18,R19 is H or (C41-Cy)-alkyl,

25
R15 is (C4-C4)-alkyl, where alkyl can be substituted by COOH, or
COOH;
and the physiologically tolerated salts thereof.
30

The alkyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R8, 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 |, such as O-R12, they can then all, independently of each

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

The invention relates to compounds of the formula 1, in the form of their



of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid,
citric acid, ethanesulfonic acid, fumaric acid, gluconic acid, glycolic
acid, isethionic acid, lactic acid, Iactoblonic acid, maleic acid, nmalic
acid, nethanesul fonic acid, succinic aci®, p-toluenesul fonic acid and

tartaric 15 aghcbmueist alfdcﬁ—}nﬂbarmﬁﬁéé' ‘éﬁH' ur8! enah8dmbasi G r@a'tbs tAEF

ammoni um sal ts al kal i _met.al s sodiumsalts a pot assi um
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salts), trometamol (2-am no-2-hydroxynethyl- 1,3-propanediol),
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The conpound( hylsnediemingr mul a (1) can al so be adninistered in

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

The term “physiologically functional derivative” which is used here denotes

any physiologically tolerated derivative of a compound according to the

invention of the formula I, e.g. an ester which is able, on being

administered to a mammal, such as a human, to form (directly or indirectty)
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

3% 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.



10 conbination w th other active conpounds. The quantity of a conpound
according to Fornula | which is required in order to achieve the desired
bi ol ogi cal effect depends on a nunmber of factors, e.g. the specific
cénpound which is selected, the intended %ise, the 15 nature of

admi ni strati omapdlyrrtmpnd)usw@ﬁhs Céfnfhé Ic@m;sﬁurdeEaEé’éruﬁ@t o 'tﬂFQWVQ the

daily dose is,i rom and
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i ntravenous dosentian, for exanple, be in the range from0.3 ng to 1.0

ng/ kg, which dose can expediently be adm nistered as an infusion of 20 from
10 ng to 100 ng per kilogram per mnute. Infusion solutions which are
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exanpl e, contaln ' ve conpoun oul es
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adm ni strabl e individual dose formulations, such as tabl e]'E s or Ocapsulesgg
can, for exa cont ai fro 0 00 ng, typically from1 to

ng. Wil e, gm’?h«? OpROURA(S) 0 0 %‘h? t{%mé‘%en(t') Y dlsRdPei eeainistrredc dpounds
accordi ngl@ o tomiviriatioh vmﬂ‘noﬂheraewb cmFrsa;hc@s as conpounds, they are
preferably present, together with a tolerated excipient, in the form 30 of
a pharmaceutical conposition. The excipient naturally has to be tolerated
in the sense Thatquantity of @npempbled dcchrdihg totHoemute ipdtichtis refuitdw® in

I t At pi ent
can be & sol | usrstonRbage T gddhdd Bicisbaefitct dbdtitls B 4 TRt Fer
with the co & 89 e speeile GGWPOHBGéVh"ﬂbrS Qﬁ!ﬁﬁﬁﬂetf@sintﬁﬂdgﬂl use, ﬂwhl ch
can 35 cofB ai nafureof BdRsiratich &8 thevelinibal éﬁncﬁtﬂﬂ‘l 8Cthie\s t%ﬂ@ﬁ% r&ft her

i b t | t her
Do bunds: nocHieRafY tse B REie aRoeTEn LS fud o 0RO brmialv: rem
according to ahé ﬁmn‘@)tpeordayaperblalqgrmpanfebbdwmmto@egoi’o 1Dhﬁgh@¢>dﬂy .
phar maceut calRRLRaGSs, oo ElneSSE LAY, B She! AobRoRBAMY, tx;lgpgﬂs ei ng

10 m xed with phar mac ogl cal

subst ances. Pﬁu&rfﬁﬁﬂ‘&utwfu@n d@@ﬁrﬂm expgadienthc be didministeretieas amenfuswn of e
those whizmh HoRf €0 %Q'tbaltﬁoené BBr Rﬂ@doranf 6&E Rlinutd Oll?i'ﬂf%n sBRHBhE WH
subli ngual ) anqteﬁﬁle? tﬁese ur oses cancyoraer;c%?nusie co?wtt in frorﬁ 0I ‘?n tI %ra el
or intravenou$y purp P a gto 1 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 themselves 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
composition and is not harmful to the health of the patient. The excipient
can be a solid or a liquid or both and is preferably formulated together with
the compound as an individual 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 |. The pharmaceutical compositions
according to the invention can be prepared using one of the known
pharmaceutical methods, which essentially consist in the constituents being



adm ni stration, even though the nost suitable npde of adm nistration
depends, in each individual case, on the nature and severity of the
condition to be treated and on the nature of the conpound according to 10
formula I which is enployed in each casel0OCoated fornul ati ons and coated
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flowwng form such as,a powder or gra ere ropriate mX
a bi ndi ng ageft® EI’QF@PFQ:ant, inert diluent and/or a (several) surface 35
activel/ di spersing agent(s) in a suitable machine. Ml ded tablets can be

Prert 11 qut o B eEs o ablelfial BmodiBER e Srab s EisU IS 4R S ESED ons
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| ozenges, whi TR ilsas tawdssspyua@nules; as a solution or suspension in an
aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil
emulsion. As already mentioned, these compositions can be prepared
using any suitable 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 uniformiy 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 fablets 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 and/or a (several) surface-
35  active/dispersing agent(s) in a suitable machine. Molded tablets can be
prepared by molding the pulverulent compound, which is moistened with an
inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)



an inert base such as gelatin and glycerol or sucrose and gumarabic. 5
Sui t abl e pharnmaceuti cal conpositions for parenteral adm nistration
preferably include sterile aqueous preparations of a conpound according to
formula | which are preferably isotonic Wth the bl ood of the intended
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expedi ent1gy centhal 4ttivB@offdurg, conpound in an aqueous sol ution, which is,
where appropriate, buffered, dissolved and/or 35 dispersed in an adhesive

or dispersed in a polynmer. A suitable active conpound concentration is
from approx. Suétalie3FHarmaebeticdl cohpositiongpriox. rédtat Oaélﬁ%lstﬁétlcm parg i cul ar

Ibility, Libed. for ex
bhar mceut | cap' e ool HRsSa RS A GR o33 suRRRStoR, TreRe soh HELNEPared
el ectrotranspbyt rrmang oAt ephyraewids .actordimhetd diokmwlang avith sona abt embre  use
as addi tizgnal canldnyiBnSOsBIRM BYSpiehts, [BF example cocoa butter, and molding the
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Suitable pharmaceutical 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, Ianoi'in, 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 plasters
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 appropriate, buffered, dissolved and/or

35 dispersed in an adhesive or dispersed in a polymer. A suitable active
compound 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.



combi nation preparations: Al antidiabetics which are named in the Rote
Liste [Red List] 2001, 5 Chapter 12. They can be conbined with the
conmpounds according to the invention of the fornula I, particularly for
improving the effect synergistically. TA8 active conpound conbi nation can
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PXR and act V. lBafymeems oM 1964, spidiyactimp-inspiesdeee U622 688)channel

of the bega ee;tiqsdeﬁoamsQaecw%%mhicﬁfwér*éediéaﬁ%g] trﬂ%@gﬁ)wnds of

i bi tor . SUNAVEACTPUS: S0 RYPPOGEBICEFHS GoFBRRIAIIE RIS 50 S5CREY,
atorvastatin,omallyi vastatin or rosuvastatin. 35 | n one enbodi ment of the
e oy PR BTBOURER! okt EBERLAL i AETRHIE Y DSy O
include sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,
20  thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, calcium 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 andfor 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 potassium 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
simvastatin, 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 pamaqueside.



ezetim be, tiqueside or pamaqueside. 13 In one enbodi nent of the
invention, the conpounds of the fornula | are admnistered in conbination
w th a PPAR ganma agoni st, such as rosiglitazone, pioglitazone, JTT-501 or
G 262570. 5 In one errbodl ment of the inkention, the conpounds of the
formula | arejp 0 | such
as GW 9578 or %ﬁ%@é@mﬂmmﬁ@m@%ﬂt m%éﬁg% uﬁﬁ’é%f%g%rﬁ@gr\ arteounds
of the formul @dministered; dn ;pamhination e withn ac SFRAR agrBIMa agonistr seah FE}'SAR

al pha/ ganma  agshylitizonsy ploghtizeré LFBE-50A\0r G025 70VE 8134 or AVE 0847, or as
described in PCT/US00/ 11833, PCT/USO0/ 11490 or DE10142734.4. In one

enbodi nent of the invention, the conpounds of the fornmula | are 15

adni ni st eed linnore emibadiment of the m\a‘einluoa.l the eumlpoaadé ofahé Homhela Ichef i brate
or bezafi br t.he co f the
formul a | argé&.ggl{r'é}e @Whgfg@ a‘% E’ﬁ%@ﬁ% %ﬁt"?% %??%& ch as

i npl i t api de, OFZ@V\BW'Q01038 or R 103757. I n one enbodi nent of the

i nvention, the conpounds of the fornula | are admnistered in conbination
with a bile Cld absarption inhibitor (see, for exanple, US 6,245,744 or
US 6, 221, 897)!! i %%ﬁ“%&omwﬁti he fnyentioanthe-aemarHads obithe Hermwadnateon, t he

corr:pgu?daoof édhmmf:s:emg 1711 bomatmwmnsgem%dl PPRRIBIp/Y Qr][?m’{é tégpﬁus@ETP
e

conpounds of THE Fol . AVE 8352:B0E, éﬁ%pe&béﬁ&wﬁ% AercRaching

pol yneri c bi IRCAHISOXNAS8BDHPCTAIBNN/4$49€ boDESOYAETIB4HE, or col esevelam In

one enbodi nent of the invention, the conpounds of the fornmula | are

administered in conbination with an LDL receptor inducer (see US 35
6, 342,512), docPnasmagdinent ef thevimvestion, theopempatinds 0k tie dornadie Ilamentlon

t he conmpggnd St pat
ACAT i %I bi t;Qgﬁ}gjgghgﬁiﬁﬁﬁgﬁ%mmhﬁghgﬁggpﬁen ﬂ?l d"ﬁg’ ] nvent | on,

t he conpound formula | are admnistered in conbination with an
anti oxi dant, such as OPC- 14117.

In one embodiment of the invention, the compounds of the formula | 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.

25

' 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.



I n one enbodi nent of the invention, the conpounds of the fornmula | are 5
adm nistered in conbination with a |ipoprotein |ipase inhibitor, such as
NO- 1886. I n one enbodi nent of the invention, the conpounds of the fornula
| "are administered in combination with 3 ATP citrate |yase inhibitor,

such as 10 SiBoae48ABodiner st RBDACLRRIH, tRE &h%é%%gﬂéféﬁ%atééﬁgkéé%%’“”ds

of the fornmula, .are dm ni stered i.n conbination

synt het ase i nﬁfimﬂﬂlﬁﬁfefz%ﬁma InagpR Witsap anticddant, sueh skl 7of t he

i nvention, the conmpounds of the fornula | are adm nistered in conbination
with a |ipopr L.n( ant agoni.st, .such.as Cl- 1027 or njcotjinic acid 20 In
one enbodi menﬁ‘E g’het%b?a‘%‘%&iqﬁbét'ﬂge@&?pdnﬁ&?anoqr\qé &oﬁﬁu#oémmaa are

adni ni st er®d administerediin ocombirtatioa witpadipoprotéini I?o@Be ishiborsueh lasstgat . 1 n
one enbodi nen gé the invention, the conpounds of the fornula | are

adm nistered in conbination with insulin. 25 I n one enbodi nent, the
conpounds of the fornula | are adm nistered in conbination with a

sul fonyl ur ea, \S¥GR dib &h‘%ﬁt%ﬂtﬁé’in%ﬁtﬁ‘?\n%@@o quridls! & HelRrlla | are
glimepiride. In one enbqdi nent, the conmpounds 0 & formula T are

admi ni st ered PAMIRIBIORRH AR icoMBinalip Wingaam bR citsatenlyase riehibdemisuchaas | n yet
anot her enpode®e49d9cthe conpounds of the fornula | are admnistered in
conbination with a neglitinide, such as repaglinide. In one enbodi nent, the
conpounds of the formula | are admnistered in conbination with a

t hi azol i di nedironee embddieent rafghetiaventian, ¢thgldoharumes ofdthepfoplid Ragse,

Foundat i on 1 n2aBugRrEB Y BumatenSliut osdlaiing Binglacy inige s 68 °4 "
ro- 3- net hyl - 4BM¥&188494i nazol inyl neth oxy] phenyl] methyl]-2,4-

t hi azol i djgedi one. I n one enbodi ment, the conpounds of the formula | are
such as

admnistered {n 15 ¢ I nati wi,t h an a-gl ucosi dase i nhibitor
mglitol or ah'hp%seépg‘ﬁ"@ﬁé Ogﬁﬂﬁdﬂw%ﬁp,“vtt copmMIRgsofothet leemuilsy hare | are
adm ni st ered administered in combination with a lipoprotein(a) antagonist, such as Cl-

1027 or nicotinic acid

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 | are administered in
combination with a biguanide, such as metformin.

30
In yet another embodiment, the compounds of the formula | are
administered in combination with a meglitinide, such as repaglinide.
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-
dihydro-3-methyl-4-oxo-2-quinazolinylmethoxylphenyllmethyl]-2,4-
thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in



conmbi nation wth an active conpound which acts on the ATP-dependent

pot assi um channel of the beta cells, such as tol butam de, glibenclamde, 5
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propan- 1-one oxallc 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-ylldipropylamine (WO 00/66585)), CRF BP antagonists (e.g. urocortin),
urocortin agonists, p3-agonists (e.g. 1 ~(4-chloro-3-methanesulfonylmethyi-
phenyl)-2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]ethanol hydro-
chioride (WO 01/83451)), MSH (melanocyte-stimulating hormone) agonists,
30 CCK-A agonists (e.q. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-
5-(2-cyclohexylethyi)thiazo[-2-ylcarbamoyl]—5,7—dimethylindol—1-yI}acetic
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-1H-isoquinoline-2-carboxyiate
(WO 01/85695)), TRH agonists (see, for example, EP 0462 884)



(WD 01/85695)), TRH agonists (see, for exanple, EP 0 462 884) 16
uncoupling protein 2- or 3-nodul ators, leptin agonists (see, for exanple,
Lee, Daniel W; Leinung, Matthew C. ; Rozhavskaya Arena, Marina; G asso,
Patricia. Leptin agonists as a potentlal 18pproach to the treatment of
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Frankt ur t/ Nei o SRGRIBA e BUBMLARF SotBl o UE dBBRARENe i one

prepar ati on o?mﬁl]‘e Ri stering conmpounds of the formula | and 30
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muesli bars AMHRe-under st ood that each sui tabl e conbi natlon of the
conpounds  35thayst @ndihrey encbadiment)\the taidatiovwat ébt%ﬂ:d?ﬁpdiﬁﬂcﬁs@ blﬁtﬁﬂmne

abovenention d d,. one_or
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protective scﬁp@n@f efpleodiment, the additional active compound is mazindol or
20 phentermine.

In 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 Hochst,
65926 Frankfurt/Main)). The combination with Caromax® can be effected in
one preparation or by administering compounds of the formulz | 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.
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.4 Qlco into U LCLCLCLC U LCcLCLCU: 009 COLE mca 0 O
OE (D(D CL 20 The conpounds of the formula | are characterized by
advant ageous effects on sugar netaboli snb in particular, they lower the
bl ood sugar |evel and are suitable for #Peating type 2 di abetes. The

conpounds can ThBejopfsiuhdeof R dornfilall 20k EhaMRteizdd by SERAMALEAT Yibds ot her
bl ood sugar-| %\r'\llesru'gg(r:' mae(iétlac\)/!?sm; in particuiar, 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
5 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:
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 (Lab Systems, Finland). In order to measure
the enzymic activity of GPa in the reverse direction, the conversion of
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/m! (Aventis Pharma Deutschland
GmbH), dissolved in buffer solution E (25 mM B-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/ml, to a concentration of 10 ug of protein/ml.
Test substances were prepared as a 10 mM solution in DMSO and diluted
down to 50 puM with buffer solution T. 10 pl 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



5 conpounds (antidi abetics). The conpounds of fornula | are furthernore
suitable for treating |late damage in diabetes, such as nephropat hy,
retinopathy, neuropathy and cardiac infarction, nyocardial infarction,
peri pheral arterial occlusion diseases, 2fhromboses, arteriosclerosis,
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gl ycogen pho 'h%"ry ase § Uit 2¥3% e'[flc‘?tPf'a f"ﬂeali é%é@%eteﬂ'lﬁeé%tﬁ-'r%nf%y
noni t or i ngd 2048Haingiast haryd sthef igorgaoienpliosphags uwbich wah osiib@der! byas
determning t f 41 N0 ' hate |, tLhe, ,reactions, were
carried out ag%aggg%fggﬁggdgé;r%\é}ﬁé;?_iporﬁgﬁi’ﬁ 8’% \?é[I’A‘J?Clﬁscre(St S?ekbfﬂeﬂ(@ (Hal f
Area Pl ates, ! 1, ARRIEHOE. pi; - ph3- et witht he

PesstinzeNs, Pabiod), AnaltBioehem dR96dEen ;2306 bk BE3-67A7 Hbet with
formation of tHefollo histlifibdHst 508] i

. w%a TRROHS! 504111 SBRBUdihiorf bt ¥ %@gﬁ@gﬁ@n

speci fied bel ow, | L@ | £ scan A eader

Finland). In Bi&0alS (BN Zingeacstalai 3 65 aseriic ACIGPR. 9% SRS mever se
directi pnwh haddedtersd phobthe @hgym%emkt@ﬂ@g%@t&) inﬂh@tﬁﬁ' dﬁ%ﬁﬁ?ﬁé}ﬂ aﬁ d of
i nor gani ¢ pho t > ed_in accor e with the general nmethod o
Engers et al .ﬁgggﬁ're\é\%ﬁﬁﬁéiyﬁo@ﬁ?sgedﬁﬂd% i, INcides t‘%ﬂ@&@f@?‘rﬁ‘%é’?@ Jul ;
48(7): 746- 75hacikgmound atisohptidre thel btopi sglutiodi Was aaddeds imhetatell weegen
phosphor yl ase;ad;i le J+ D1 s r.otel ventis
Phar ma Deut sc ﬁﬁ%@g%w&fgggﬁﬁé@ :'Sﬁglttjl gP 13 rgra S &%&?tigoa%s%{i‘@s was

( 3- gl ycer ophoSPgHout}i$ing @ 10 tivihgoposniratinn of the thst Isubstansetiol ordends

di luted w3 h befet@ineTtheS@sphktiveeAbitidHbilgl 2:5
nv MgC12. 6H20%%ng$ﬁ9 35 a dlﬁty(ibon of él ny o? 98?%%82%%;:{!.!/[?%9% wnl?gr%% ation

of 10 pg of p i1 Vi'9est subst ances were prepared as a 10 mM sol ution
in DVMSO and diluted down to 50 pMwth buffer solution T. 10 pl of 37.5 niM

gl ucose, diss . g +solution T and 5 ng/m of glycogen, and al so
10 pl of a SO?%&;!IIS(C% Bé@OBﬁ%L%%tl\ét&ycogen phosphoryl ase a (10 pg of

protein/m) and 20 pl of 21 glucose 1-phosphate, 2.5 mM were added to 10
m of the solugiorl. 9fhehibition Ex. | % inhibition
at 10 yMm at 10 uM
1 100 8 96
2 101 9 84
3 85 10 83
4 95 11 91
5 96 12 104
6 92 13 91
7 06 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:



basal value of the activity of the glycogen phosphorylase a in the absence
of test substance was determ ned by adding 10 pl of buffer solution T
(0.1% DVBO). The mixture was incubated at_roomtenperature for 5 40 ninutes
and the inorganic phosphate which was reldased was measured using the
gener al net hodxamgh @eckes et al . (Drueckes P, Schinzel R, PalmD, Anal

Bi ochem 1995 Se 3 7 but the faoll owi ng nodifications:
50 pl of a st &sél'éteé&?)(%g‘ ‘;:;d%I Wﬁ’\‘ dolpirs/pdizce/licasid v zi nc
acetate, 3.6% ascorbic acid, 0.9% SDS are 10 addedhto _go pl t_of the enzyne
m xture. After 60 Lon .at the absorption was

w2 SR 43St i Sopid the

nmeasur ed at 85 n or ackground absorption,
stop sol ut®on vvas added |rmed| ately after adding the glucose 1-phosphate

[ [ usi n
concentrat i on 2y Poja4E: aﬁ'ﬁéu be“%ﬁ@ééﬁt% Beso¥d i Gbtibratiettnd. Aleboc i ve
i nhi bi tion of gt d&eea. g olplcsige \aer@acﬂqt&d aed the miksramas feated to o.
Table 2: Biol @éﬂtﬁ@l’orqsthddréWt@(ré’é’dtlBH'rﬁiktdrg t{%ﬁ Mﬁ%ﬁﬁfﬁ&@g} @35 596
692 796 Ex. % 'vggﬂlt?r{"atdn%nus%d in stgévl) wut?wut any further purification.
10

b) 3-{2-[3-(2-Chloro-4,5-difluorobenzoyl)ureidolphenyl}acrylic acid

0.76 g (3.5 mmol) of 2-chloro-4,5-difluorobenzoyl isocyanate from step a in

6ml  of acetonitriie were added to 041g (25 mmol) 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
Examples 1, 8, 9 and 10 were prepared from the corresponding
aminoacrylic acids and the corresponding isocyanates in analogy with
Example 2.

25 Example 3:
3-{4-Acetylamino-2-[3-(2-chloro-4,5-diﬂuorobenzoy!)ureido]pheny!}acrylic
acid
a) Methyl 3-{2-[3-(2-chloro-4,5-difluorobenzoyljureido]-4-nitrophenyl}-

30 acrylate

1,0 g (4.5 mmol) of methyl 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 mmol) of 2-chloro-4,5-difluorobenzoyl

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.



It can be seen fromthe table that the conpounds of the fornula I inhibit
the activity of glycogen phosphorylase a and are therefore well suited for
| owering the blood sugar level. They are thus particularly suitable for the
prevention and treatnent of type 2 di abe8s. 25 The preparation of sone

exanpl es i s deycndtagl i n3datahinobR{32-cAleoUSTBIfbRSheHE fRojhedypmul a |
wer e obt ai nede’?n an Iétnal ogous rranglexg: 22 Example 2: B?]%Fé I]F% ﬁ}
3-{2-[3-(2-Chl or BY'&EG; 1 | uor obenzoyl ) ur ei do] phenyl }acrylic acid a)

2- Chl oro-4, 5-di fl uorobenzoyl isocyanate 5 2-Chl oro-4,5-difl uorobenzam de

[ [ ' f ich 1. f | vl | ori de
were added. and4 fle GioatB REchtcateds B4 st Thbgi v et act | on
m xture wa8 t Hetitrophemyijacaylate werechedtegito boilingusmipetatuseih 100 sileip sthyd t hout

L T e

2- chl or o- 4, 5- der @8r P sy Mixiee yeasatibowed tn soelpdewn fo réomi teafperature ;
Ltri i i s 3n (R crylic
acetonitril e wateddkied té@l—DS%arﬁgf gzl-dﬁ/o%ﬁmbnq;f s%?b%f.(@gt@éﬁf 1BBHatlCr Y

' dth t { ed hours_at ] ture has
Cool ed doun t SNEolTRIERLBrSAPIAGS Wis flsredif bt Swsion fardr wasbed with

suction, Y@shesethancle Thet lorgasit ophdged |v@ds susked tlv(ggé’S\@m H£O,e@riet9; %ﬁd !230
76% of the | t 1S tained. map. . . econposi t.

(Exar?;)l es 1, 8?8@&%@%@@9&;{%&:& Jg'gr ’@&“ﬁ\'“@nﬂoﬁ’&%we%%ﬂm REP %M'Mr ylic

acids and t heaopfuréigranifiegtionocyanates in anal ogy with Exanple 2. 25

Exanpl e 3: 3-{4-Acetyl am no-2-[ 3-(2-chl oro-4, 5-di fl uorobenzoyl ) urei do]

i id a) Methyl
gf] {e gyl[ %?frzyclhfgbr @féﬁtf,'ﬁ%i f 3d6¥a9@@ﬂ§6m9-ar[§1(axqﬂaromﬁﬂdfbwémr}zoyeorei@m]y| at e

15 phenyl}acrylate

6 mi 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)ureidolphenyl}acrytate

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 HzO, dried and concentrated. 0.65 g (85%) of the desired
product was obtained.

25 d) 3-{4-Acetylamino-2-[3-(2-chloro-4,5-difiuorobenzoyl)ureido]phenyl}-
acrylic acid

0.65g (1.4 mmol) of methyl 3-{4-acetylamino-2-[3-(2-chloro-4,5-difluoro-
benzoyl)ureidolphenyl}acrylate was dissolved in 8 ml of tetrahydrofuran,
30 and 8 ml of H;O and 0.17 g (7.2 mmol) of lithium hydroxide were added.
After 15 hours at room temperature, the mixture was made acid with 2 N
hydrochloric acid and extracted with ethyl acetate. The organic phase was
dried, concentrated and stifred up with disthyl ether. The resulting
precipitate was filtered off with suction and yielded 77 mg (13%) of the
35 desired product.
M.p.: 196°C, decomposition



1,0 g (4.5 mol ) of nethyl 3-(2-am no-4-nitrophenyl)acrylate (prepared by
nitrating methyl 3-(2-am nophenyl)acrylate with urea nitrate in conc.
sulfuric acid) were reacted with 0.98 g (4.5 mmol) of

2-chl oro-4, 5-di fl uorobenzoyl 35 isocyanald (exanple 2 a) in 6 nl of
acetonltrlle Eg@@h pleg:reaction mxture was stirred at roomtenperature for

30 m nutes. t s filtered  off with suction, washed with

di et hyl et her aﬁd(zdéh@’ %g—g}?@m(@mzo&# Jureido]- Cﬁ%meéhpwcemmylmylp obt ai ned.
23 b) Met hyl b&gngdicavido- 2-[ 3- (2-chl oro-4, 5-di fl uor obenzoyl ) ur ei do] phenyl } -
acrylate 1,9 g (4.3 nmol) of nethyl

3-(2-[3-(2-chl oro-4,5-di fl uorobenzoyl )urei do]- 5 4-nitrophenyl)acryl ate
wer e heat el t @.20gl(0rgmmetpef atathg 4-[8-(D6hloto-4f5- -giflagrobrebaierefity]- 34L286 g

i xt ore vas alSER L RN YRR CATRURIENE: vel oibaReg Boloai on o
using a 10% sdinftiafterorhisbdiumi bi ét-Ogend 0 gr@temmalhef litrurht fiyyoxide
precipitate wggprkl laﬁgégd Afedr v hgu,%ucg.lsor\ag&&g d ‘ﬁf'dtehnefc? {T@hna%qg The

organi ¢ phase vva wgs tWI ce wt conce acuo.
The resul ti ng WARENGrcaedy g was Hasp Q!'OWdeblﬂteth'@ﬁtlom MItMSthy[bmcetateat | on
c) Methyl 18- {éndceéoﬂo@mﬁﬂoﬁ [son@wm lo @pﬁMfHW_@b i Uil -
phenyl }acryl a %f @L W I | done g éﬁ of cesi um
car bonat e and %f@? l&' 8 ) QQtfpm'cmomd h eAadd to0&%0 ¢
(1. 7I ;mDI ')dOI tnfmdmetra-amd,am moenitile( Jradicat:2.5,mhindtds BOW A% B to

nzoyl ) urei do y. o8 stir.l om

t enper at ur e fg?ﬁﬁlrﬁiﬂﬁét{e@% %’Bé rgittk?nzz@dﬁdt%gé)\el\?&ﬁ?hd?ﬁ@émo%@r‘ﬂ%ed
with ethyl acebtgired.The organic phase was washed with H2O, dried and
concentrat®d. \MPp6eoec(85% of the desired product was obtained. 25 d)
3-{4- Acetyl am no 2-[3-(2-chl oro-4,5-di fiuorobenzoyl )urei do] phenyl}- acrylic

acid 0.65 g (1.4 mml) of nethyl
3-{4-acetyl antExanid¢ 34( 2- chl or o- 4, 5-di f | uor o-

benzoyl )ureid nyl La SSO ved in 8 rah rofuran 30
and 8 m of %‘“’*\i‘ }4 '(é"?"*gré’m%ﬁo‘?d‘)[”?ﬁ’ PP%W‘W’H%?&% r"He "\%V rRea¥d.
After 15 hourglnétl)bemateenperature the m xture was made acid with 2 N
hydrochl oy c acid and extracted with ethyl acetate. The organi c phase was

a) Methyl 4-amino-3-iodobenzoate

10.4 g (68.8 mmol) of methyl 4-aminobenzoate were dissolved in 100 ml of
acetic acid and 11.17 g (68.8 mmol) of iodine monochioride 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

0.5g (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)}sNHSO,, 0.1 eq. of
35 triphenyt phosphine, 0.1 eq. of palladium acetate, 2 ml of acetonitrile and
2 ml of H2O were heated, for 5 minutes under an argon atmosphere, in a
microwave at 120°C and 140 watts. Ethyl acetate was added to the
reaction mixture and the whole was washed with H,O, dried and



dried, concentrated and stirred up with diethyl ether. The resulting
preci pitate was filtered off wwth suction and yielded 77 ng (13% of the
35 desired product. Mp.: 196C, deconposition 24 Exanple 7:
4-13-(2-Chloro-4, 5-difl uorobenzoyl ) ur ei @] - 3- (2- met hoxycar bonyl vi nyl ) -

benzoi c acid @oﬂc@ﬂtraﬁteﬂo T'ﬁl&i"’ﬁéﬂdte@f m”@th% (Yg’o() f the desired product, which

4-[3-(2-chloro-4 de(SJeuoro enz @Mure

met hoxycar bonyY&d rﬁﬁ’lcs RASeR & Wi ¥ﬂ1’1h‘%f)PWé!|C@tl@ﬂ ssolved in 10 m of
THF, after which 10 ml of H20 and 0 06 g (2.4 mol ) of Iithium hydroxide
wer e added. Af e o ' I th 2 N hydrochl oric
acid; this vvas? Mgﬁ‘l){l]#és@eaﬂ 'éﬁ'ﬁ'&l!?%ﬁ"&?ﬁﬁﬂs% Bethoxyearbony
concentrat5on.V|r%)bbnmatg preparative HPLC (colum: Waters Xterra TMVB C18,
5 pm 30 x 100 mm nobile phase: AA H20 + 0.2% trifluoroacetic acid, B:

acetonitrile, gradient: 2.5 mnutes 90% A110% B to 17.5 m nutes 10% A190%
B), 0.02 g (16dgthyr dravaingedi(2-seetboxyiarbonylvinydbersiontel. was pMepard®Grdmanpl e

11: Methyl 4- [lﬁ%tﬁgl‘ CM%Wn6~3 (22-methox)¥carbokl)1(¥[wrluyl b\?f]ﬁ?/?')ebenz%%t ezzgﬂgso Met hyl

5-difl uorobené% ur ei doj -
4- ani no- 3- i 0d8EATIYP OX ' 0‘(’4@1@9 iﬁ@mloswmewgamme&a nobenzoate were

di ssol vedibn MP..nig36C acetic acid and 11.17 g (68.8 nmmol) of iodine
nonochl oride in 100 m of 25 acetic acid were added. In connection with
this, the reaction tenperature rose to 30C. After an hour at room
tenperature, Bxamplti@re was poured onto a 10% sol uti on of sodi um hydrogen
carbonate and the whole was extracted with dichloronethane; the organic
phase was dried and concentrated. 14 g (73% of the desired product were
obt ai ned. 30 B) AMpe- &Ddﬁbﬂazl?ic@mdrret hoxycar bonyl vi nyl ) benzoate 0.5 g
(1.8 mmolj5o0f nethyl 4-am no-3-iodobenzoate, 1.1 eq. of net hyI acryl ate,

2.5 . of ' t Bu). 4NHSO4
€q. o Ce%'.% ?%.aorﬁ%o of1 soed?umcﬁyd(romdg in 100 mi of metha?no! and 100 mi

of H,O were added to 6.0 g (21.7 mmol) of methyl 4-amino-3-iodobenzoate
and the mixture was stirred at room temperature for 16 hours. It was made
to pH 9 with 2N hydrochloric acid and extracted with ethyl acetate. The -

20 organic phase was dried and concentrated. 5.1 g (89%) of the desired
product were obfained.

b) 4-Amino-3-(2-methoxycarbonylvinyl)benzoic acid

25 0.5g (1.9mmol) of 4-amino-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, 0.05¢g (0.2 mmol) of triphenyl phosphine and 0.04 g
(0.2 mmol) of palladium acetate, 1.5 ml of acetonitrile and 1.5 ml of H,O
were heated, for 5§ minutes under an argon atmosphere, in a 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.

) 4-[3-(2—ChIoro—4,5—difluorobenzoyl)ureido]—3—(2-methoxycarbonylvinyl)-
35  benzoic acid

4-Amino-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.



35 triphenyl phosphine, 0.1 eq. of palladiumacetate, 2 m of acetonitrile
and 2 m of H2O were heated, for 5 m nutes under an argon atnosphere, in a
m crowave at 120C and 140 watts. Ethyl acetate was added to the reaction
m xture and the whol e was washed with H2€$ dried and 25 concentrated. This
resulted in OMBpg2(81%9 of the desired product, which was reacted in step
c wWithout any further purification. c) Methyl

4-[3-(2-chloro-4,5-di fluorobenzoyl)u reido]-3-(2-nmnmethoxycarbonyl- 5

vi nyl ) benzoat e Met hyl 4-am no- 3-(2-net hoxycarbonyl vi nyl ) benzoate was
prepared from nethyl 4-am no-3-(2-nmethoxycarbonyl vinyl)benzoate and

2-chl oro- 4,5-difluorobenzoyl isocyanate in analogy with exanple 3a. 10

M p.:183C Exanple 12: a) 4-Am no- 3-iodobenzoic acid 15 1.73 g (43.4 mol)
of sodi um hydroxide in 100 m of nethanol and 100 ml of H20O were added to
6.0 g (21.7 mmol ) of nmethyl 4-am no-3-iodobenzoate and the m xture was
stirred at roomtenperature for 16 hours. It was nade to pH 9 wth 2 N
hydrochl oric acid and extracted with ethyl acetate. The 20 organi c phase
was dried and concentrated. 5.1 g (89% of the desired product were
obt ai ned. b) 4-Am no- 3-(2-nmet hoxycar bonyl vi nyl )benzoic acid 25 0.5 g (1.9
nmol ) of 4-am no-3-iodobenzoic acid, 0.18 g (2.1 mol) of nethyl acrylate,
1.54 g (4.8 mol ) of cesiumcarbonate, 0.64 g (1.9 mmol) of ("Bu)4NHSO4,
0.05 g (0.2 nmmol) of triphenyl phosphine and 0.04 g (0.2 nmol) of

pal | adi um acetate, 1.5 ml of acetonitrile and 1.5 m of H20 were heated,
for 5 mnutes under an argon atnosphere, in a mcrowave at 30 120C and 140
watts. Ethyl acetate was added to the reaction m xture and the whol e was
washed with H2O, dried and concentrated. The crude product was reacted in
step ¢ without any further purification. ¢) 4-[3-(2-Ch lo ro-4,5-d

i fl uorobenzoyl ) ureido] - 3-(2-net hoxycarbonyl vinyl)- 35 benzoic acid

4- Am no- 3- ( 2- met hoxycar bonyl vi nyl ) benzoi c acid was reacted with

2-chl oro-4, 5-di fl uorobenzoyl isocyanate, in analogy with exanple 2 b, to



give the desired product. 26 Mp.: 216C WD 03/104188 27 Patent Clains: 1. A
conpound of the formula I, PCT/EP03/05355 R91 5 in which RO 0 R10 R7, R8

R9 and R10 ar i ntly of each ot H F d,

O (Cl- C5) - al kS?YO @?@%@) al keny! , cg‘?ca) al kyny! J’ﬁ?@ﬁ&%}ﬁal kyl |
(G -C6)-al kyl p %% &l kenyl or (C2 C6) - al kynyl , wher e al kyl, al keny
and al kynyl can sdEstltuted nore than once, by F, d or Br; 15 R and
R2 are, independently of each other H (G -C6)-al kyl, where alkyl can be
substituted by OH, , NH(C1l-C4)- al kyl or

N[ (CL. CB) -al k(]2 A%‘%@O%‘% ?ﬁﬁ% ,rm%z'(c i-C6)-al kyl, OO (C3-C6)-al kyl
(G -C6)-al kyl ene- CCCN (C1-C6)-al kyl ene- COO- (G -C6)-al kyl; 20 R3, R4, RS
and R6 are, independently of each other, H F, O, € N2, CN, OR12,
S-R12, COOR12, N(R13)(R14), N(R13)COR15, ' R14C2- C6) - al kenyl ,
(C2-Co) -al kynyl, (C3-C7)- cycloal kyl or
(C3-C7)-cycl oal kyl - (C1-A4) - alkylene
al kenyl and al kynyl can be subs
OR12, COOR12 or N(R16) (RS
(G -C8)-al kyl, (C2-Ca)-alker
al kynyl can be substituted,

cycl oal kyl, al kyl ene,

f by F, Cl, Br,
18?‘?R19) 30 R12 is H,
.-gre al kyl, al kenyl and

5 R9 R10
in which

R7, R8, R9 and R10 are, independently of each other, H, F, CI, Br, OH,
10 NO2, CN, O-~(C4-Cg)-alkyl, O-(Co-Cg)-alkenyl, O-(Cs-Cg)-
alkynyl, O-802-(C4-Cy)-alkyl, (C+-Ce)-alkyl, (C2-Cg)-alkenyl or
(Co-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, more than once, by F, Ci or Br;

15 RtandR2 are, independently of each other, H, (C1-Ce)-alkyl, where alkyt
can be substituted by OH, O-(C4-Cy)-alkyl, NHa, NH(C-Cy)-
alkyl or N[(C4-Ce)-alkyl]z, O-(C1-Ce)-alkyl, CO-(C1-Cg)-alkyl,
COO-(C4-Ce)-alkyl, (C4-Cg)-alkylene-COOH, (C4-Cg)-alkylene-
COO-(C4-Cs)-alkyl;

20

R3, R4, R5 and R6 are, independently of each other, H, F, CI, Br, NO,,
CN, O-R12, §-R12, COOR12, N(R13)(R14), N(R13)COR15,
(Ci-Ce)-alkyl, (Co-Ce)-alkenyl, (Cx-Cg)-alkynyl, (Cs-Cy)-
cycloalkyl or (C;-Cr)-cycloalkyl-(C4-Ca)-alkylene, where alkyl,

25 cycloalkyl, alkylene, alkenyt and alkynyl can be substituted,
more than once, by F, Cl, Br, OR12, COOR12 or
N(R16)(R17);

R11 is O-R12 or N(R18)(R19);
30

R12 is H, (C1-Cg)-alkyl, (C,-Cg)-alkenyl, (Co-Cg)-alkynyl, where
alkyl, alkenyl and alkynyl can be substituted, more than once,



28 by F, d, Br, OHor O (Cl-4)-al kyl; R13 and Rl4are, independently of
each other, H, (Cl-C8)-alkyl, (C2-C8)- alkenyl, (C2-C8)-alkynyl,
(C3-C7)-cycl oal kyl, (C3-C7)-cycloal kyl 5 éCl- C4) - al kyl ene,

COO- (Cl1- C4) -al kyl , COO (C2-C4)-al kenyl, 2Bhenyl or S02-phenyl, where the

phenyl ring can be subg iﬂ,M]ng,mﬂdr@é:%%d“k@"- by F, d, CN, OH,
(C1-Co)-al kyl, O (C1-C6)-alkyl, CF3, , ) COO- (C1-Cs)-al kyl or
CONH2; 10 or the radicals R13 and R14 form wth the nitrogen atomto which

they are bon&gﬁ%ar&j E—ﬂareanihdepdmd@ittfﬁ-lbﬁ‘e%@hh@théf,OHYQCg-@a')Jan%l,\'\msza)-fﬁn

ot eroayeli ¢ r g can: baRehEL KSRk AR, (G705 Brdladhot kool bivaoalyl- oy

OH, Oxo, N{R20)(R21) or (GeCs)calkyleatky COBLELy)-aRdTar E00-0OsmaReakenkly of
00 P y

o o 1, (LM Gl e, o) LY o

(C3-C7)-cycl oal kyl, (C3- ¢
COO- (C1- ¢4) - al kyl , COO§UﬁGt@41>)édaHRéﬁm0 tipprenby ForCISON, fhidn{C+-Cahalkel, t he

phenyl ring can be subgLig,utgdalkWp &P, t Gt y ?gi -GN ,
(Cl1-C6) - al kyl .O(Cl-Eé-1 |_T?y| ,M?IFB,a’GIFB,S’ g%g?lqt:@ @@-%{&ﬂyf’ror
CONH2; 25 or the radica % and R17 form with the nitrogen atomto which
t hey are 1bonded, a 3-7-nenbered, saturated heterocyclic ring which can

tai t L f th N,, O S th
het erocyel i o Pf s el RASARPRIATa ith e BiRitRatstom ednisy thevere ' ny
OH, Oxo, N(R20)(R21) orbomed:4y 3-Erkgmberis, saiidied detdrodpgiendegiwhictlef each
ther, H (Cl-C8)-alkyl R < - C8) - |
(.- cy(c| oal k§/| ¥ (&?%Cg-gﬁ%? Sgﬁbk?%e(’ %ﬁ%@f‘%@%é"e group N, O
COO (C1- C4) - al kyl , COO- P2, (jerg| ihenheterogysliaying casd® shbsijtutedaier éo t he

henyl ri can be subfrédé toyt ' (O )
?c1- vl )-éﬁw , u alktl. ihesh, BIPF! C1LIBR OHMES0, NR20)R21) (X,

R16 and R17are, independently of each other, H, (C;-Cg)-alkyl, (Co-Cg)-
alkenyl, (C2-Cg)-alkynyl, (C3-Cr)-cycloalkyt, (C3-Cr)-cycloalkyl-
20 (C1-Cy)-alkylene, COO-(C4-Cq)-alkyl, COO-(C,-Cy)-alkenyl,
phenyl or SOz-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C;-Cg)-alkyl,
‘O~(C+-Ce)-alkyl, CF3, OCFs, COOH, COO-(C4-Ce)-alkyl or
CONHpg;
25
or the radicals 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 (C+-Ca)-
alkyl.

R18, R19 are, independently of each other, H, (C4-Cg)-alkyl, {C2-Cs)-
alkenyl, (C2-Cg)-alkynyl, (Cs-C7)-cycloalkyl, (C3-Cr)-cycloalkyl-
35 (C1-Cs)-alkylene, COO-(C1-Cy)-alkyl, COO-(C,-Cq4)-alkenyl,
phenyl or SOs-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-Cg)-alkyl,
O-(C1-Ce)-alkyl, CF3, OCF;, COOH, COO-(C-Ce)-alkyl or

CONHp;



O (Cl-C6)-al kyl, CF3, OCF3, COCH, COO (Cl-C6)-alkyl or CONH2; 29 or the
radi cal s R18 and R19, together with the nitrogen atomto which they are
bonded, forma 3-7-nmenbered, saturated heterocyclic ring which can contain
up to 2 further heteroatons fromthe grodd N, 0 or S, where the

ge_|t e Bc()gyclNl( %2 g % ﬁd‘igﬂi}lg R1gahd Rﬂge%qétﬁeﬁwkﬁ thd Egﬁ‘ogtén% gg wglr%:ggrqte of

each other, H, (G -C8)- Rﬂ deéc?r@¥3é1wpered( esturglecaigraaycic ring
(C3- C7) - cycl oal kyl , (caﬂmm{xayucrtmmhyup ﬂcQZ(f@ihéi‘lhet@i'dSaftbﬁﬁefmm the e group

henyl Fﬁ?'i‘gﬁy'bé 00 N, 5P o el B g o

(G -08)-al 0- (G- ce) threky imeSFaby GOFE, GXONDHOGOXOCINEBIO)EREY) opr

CONH2; 15 or the radi ca( 3 @ﬁ%lﬂ\l}d R23, together with the nitrogen atomto
or

whi ch they are bonded, 7-menbered, saturated heterocyclic ring
whi ch can contain up to 2 further heteroatons fromthe group N, 0 or S

wher e the het gpocysd irg23 RS iRasp e?wgdﬂéﬁrﬁéth%gﬁ(tcﬁ% )@@? Qc? nes, by F,
R2 C ¢ Lyt
(Co- G5} - al kemyl . ( Co- Ay iiws;) Gy rioycalin, (Ca-Cr-eycloalkyl
(C3-C7)- CV%I oi'ilkkyl | (CI (049045)4an@1§3 @@@J@C@Uﬁt lﬁl,knﬁgnemb @@%:u?\-‘alk%hwl ene,
| k I n nor e
NH(G 2 Ca)al kyl o NL(G rh?f?‘ial#{;% théﬂl' e chje a ﬁ?“y ring can be
O (C2- C4) -al kenyl ) or G mdma)teammes a?mrz g:mmmm@zky: 0-

I, (C6 ar -
Egigggm aEld aryf))carpz:é’.cs)6 a!lé@gs(%% utggﬁﬁ @4 (§y'lpcs)%ieoél kyl
can be substituted mor’PNRan once by F, For d; R20 and R21 are,
I ndependetg |y of each other, H, (G -C8)-alkyl, (C2 C8) - aI kenyl

C2-C8) -al kynyl ., (C3=C7) +GW%Cl 0 I cl oal kyl
E C1- 043 &l kyl ghihe @&ga&gﬁé@nﬁk%, ?09%% Vé%? 8 ﬂ'&lOB@Hﬁtom 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, Cl, Br, OH, Oxo, N(R20)(R21) or
(C4-Cs)-aikyl.

R15 is (C1—Cg)-a[kyl, (Cz—Cs)-a!keny[, (Cz-Ca)-aIkynyI, (Cs-C'()-CyCIO-

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

25 cycloalkyl, alkylene, alkenyl and alkynyl can be substituted

more than once by F, NHz, NH(C4-C,)-alkyl, N[(C1-C4)-alkyl]z,
OH, O-(C+-Cy4)-alkyl, O-(C2-Cy)-alkenyl) or O-CO-(C4-C4)-alkyl,
COOR12, CON(R13)(R14), heteroaryl, (Cg-Cqo)-aryl or
(Ce-Cro)-aryl-(C4-Cq)-alkylene, where heteroaryl and aryl can

30 be substituted by O-(C4-Cs)-alkyl, where alkyl can be
substituted more than once by F, F or Cl;

R20 and R21 are, independently of each other, H, (C4-Cs)-alkyl, (C2-Csg)-
alkenyl, (C2-Cg)-alkynyl, (C3-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-
35 (C1-Cq)-alkylene, COO-(C1-Cq)-alkyl, COO-(C2-Cy)-alkenyl,
phenyl or SO,-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Ci, CN, OH, (C4-Ce)-alkyl,
O-(C+-Ce)-alkyl, CFs, OCF3, COOH, COO-(C4-Cg)-alkyl or

CONH;;



phenyl or SO02-phenyl, where the phenyl ring can be substituted, up to two
tines, by F, d, CN, OH (Cl-C8)-alkyl, O (Cl-C6)-alkyl, CF3, OCF3, COOH,
COO (Ci-0C6)-al kyl or CONH2; 30 and t he physi ol ogically tolerated salts
thereof. 2. A compound of forrrula | as cl38@imed in claim1 wherein 5 R7, R8,

RO and R10 ar %ndltﬂd?g?@%ﬁgldzaﬂy(tfale?él‘éﬁ éiélthﬁtﬁere'df Fo O, Br, OH N, O\
O (C1-Co) - al kyl kenyl Iky yI

O SM2-(C1-4) -al kyl, (C1-0C86)-al kyl, (CZ CG) aI kenyl , (CZ- Co6) - al kynyl
where al kyl, @ keny ccamdoalh(k!z)ﬁtdrrmﬂmlb@cla‘imbdtiﬂlbla‘irﬁdh whRBfein t han once, by F,
Cl or Br; 10 Rl and R2 are H, R3, R4, R5 and R6 are, independently of each
other, H F, O, Br, NO2, CN, ORl2, S R12, COORL2, N(R13)(R14),

N( R|13) lC:ERllé, f?&mc'_l?%?ndlm (czr@emdapefmr:ntly o@aa@)otlaér:gmlyﬁ A, ®Br,C7) -
cycl oal kyl or 7)-cC e e y

cycl oal kyl, al kyl ene, nyI Zan Cg 5 %%y]bgﬁg%m@f"*&h?gﬁ O-{&Eekhan
once, by F, d, Br, CRl@ yﬂmpzs@r Q@MRIC?-)QS 2kyb5 (83-Ce)alkBnRL2, or

N(R18) (R19); RL2 i H, I I,
wﬁer e)(al ki/l , al kleflyl and C%éwwcaﬁh%@ Eﬁ@s’i I tut and Qlk@ne%ﬁggg by

F, d, Br, OHor O (Cl-&4 mazedhan gneabiur eCl Ofnaépendently of each
ot her, H,10¢C1-C8)-al kyl, (C2 C8) - al kenyl, (C2-C8)-al kynyl,

(C3-C7)-cyclo cycl oal kyl - (Cl- C4) - al kyl ene,

COO (C1-4) - alﬁ&%d% E@Z )-al kenyl, 30 phenyl or S02-phenyl, where the

phenyl ring can be substltuted up to two tines, by F, CI CN, OH,

(C1- Cs) - al kyl, (

CONH2; 35 or t e%g(?%éﬁ%@llg}% '”Gggﬁ”&a:?ﬁ !%Ei' G r bg B HrollQ% whi ch

they are , O-R12, S-R12, COOR12, N(R13)(R14) N(R13)COR15

15 (C1-Ce)—alkyl, (Co-Ce)-alkenyl, (Cx-Ceg)-alkynyl, (Cs-Cy)-

cycloalkyl or (C3-Cr)-cycloalkyl-(C4-Ca)-alkylene, where alky!,
cycloalkyl, alkylene, alkenyl and alkynyl can be substituted,
more than once, by F, Cl, Br, OR12, COOR12 or

N(R16)(R17);
20
R11 is O-R12, or N(R18)(R19);
R12 is H, (C+-Cs)-alkyl, (Cz-Ce)-alkenyl, (C»-Cg)-alkynyl, where
alkyl, alkenyl and alkynyl can be substituted, more than once,
25 by F, CI, Br, OH or O-(C4-C,4)-alkyl,

R13 and R14 are, independently of each other, H, (C4-Cg)-alkyl, (Co-Cg)-
alkenyl, (C2-Cg)-alkynyl, (Cs-C7)-cycloalkyl, (Cs-C7)-cycloalkyl-
(C4-Cs)-alkylene, COO-(Cq-Cs)-alkyl, COO-(Cx-Cq)-alkenyl,
30 phenyt or SOz-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C;-Cg)-alkyl,
0O-(C4-Ce)-alkyl, CF3, OCF3;, COOH, COO-(Cs-Ce)-alkyl or

CONHg;

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 S, where the heterocyclic ring can be substituted, up to
three times, by F, ClI, Br, OH, Oxo, N(R20)(R21) or (C4-Cj)-



bonded, a 3-7-nenbered, saturated heterocyclic ring which can contain up
to 2 further heteroatons fromthe group N, O or S, where the heterocyclic
ring can be substituted, up to three tines, by F, d, Br, OH Oxo,

N(R20) (R21) or (Cl-C4) 31 alkyl. R16 and I5217are |ndependently of each

ot her, H, (C1-C8)-alkyl glKy2-C8)- al kenyl, (C2-C8)-al kynyl,

(C3-C7)-cycl oal kyl, (C3-C7)-cycl oal kyl 5 (Cl- 4) - al kyl ene,

COO- (C1- 4) - al kyl, COO- (C2- C4) al kenyl, phenyl or S02-phenyl, where the
phenyl ring czmebmd RiFste,! indeg end@nﬂpof\mchl oeer, by SE; (gg) @}J (@:1

G -Co6 | Kyl o (G

(CO\IHZ )18 o%/ t he I’cg.dl cg%lke%%y;’ﬁ' B ‘;kychfr?(? %75 yelpa (@5@@3& C&?'&ﬁlkﬂg whi ch

they are 5ondedf a ﬁ 7{@1}@)}3&@[9@& l@@Oe(@1F@1)&rIbﬂyCDOD4(C@@4WaIEKdmyE Cﬂ.n
ntain to 2 rther r t 0 r. t he

ﬁgt e?locyglol COI’I ngucan b& S??t 8‘{6‘3%8@' h\%tﬂg’rt ﬁtﬁge p[h%rqu rufg/ %Cﬁe

OH, Oxo, N(R20)(R21) or Sy tlt aied, ul foytwo tir@sahy FRIGI, &JNa OHn ¢ep&ijtativi,y of

h oth H (Cl-C6
(e?:g_ Cg)-g;/cl oal (kyl, (%ZBQ.j -%}%Ig%gllcﬁdzr& d?l‘é?’ 8% afk Lde@X alkt or

COO (G -CA4)-al kyl, COO ) - al kenyl, phenyl or 802 phenyl where the
phenyl rif@ can be substltuted up to two tinmes, by F, d, CN OH,

L 52 9 bR e R S B w#ﬁé@%“ﬁﬂ“ﬁg&%o%oﬁm Pl o o

whi ch they are bonded, bboded,aaag-%membermbl satataiedttedetoeyelfooryg | wigichi ng

whi ch f
wher e the heterooyel tc"rifjﬁ")é@?‘nﬁb RS TRERES TP ardl D 1) ¢

C, Br, OH Oxo, N(R20)PR=L)wWhere f@hetgroayqaylrmmnam smbstitaited, up to
i ndependet8 |y of each otHes. tithbs (BAFCROI- BEk@H, 2 1820)(R21) or (C1-Cy)-

alkyl.

R18 and R18 are, independently of each other, H, (C1-Cg)-alkyl, (Co-Cg)-
alkenyl, (C»-Cg)-alkynyl, (C3-Cy)-cycloalkyl, (Cs-C7)-cycloalkyl-
20 (C1-Cy)-alkylene, COO-(Ci-Cq)-alkyl, COO-(Cz-Cy)-alkenyl,
phenyt or SOz-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-Cg)-alkyl,
O-(C4-Ce)-alkyl, CF3, OCFz;, COOH, COO-(C4-Ce)-alkyl or
CONH;;
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
(C1-C4)—alky[.

R22 and R23 are, independently of each other, H, (C1-Cg)-alkyl, (C>-Cag)-
alkenyl, (C2-Csg)-alkynyl, (Cs-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-
35 (C+-Cq)-alkylene, COO-(C4-Cy)-alkyl, COOQ-(C2-Cq)-alkenyl,
phenyl or SO-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-Cq)-alkyl,
O-(C4-Ce)-alkyl, CFs, OCFs;, COOH, COO-(C;-Cg)-alkyl or

CONHg;



al kenyl, (C2-C8)-al kynyl, (C3-C7)-cycloal kyl, (C3-C7)-cycloal kyl 35
(C1-CA4)-al kyl ene, COO- (G -C4)-alkyl, COO (C2-CA)-al kenyl, phenyl or

S02- phenyl, where the phenyl ring can be__substituted, up to two tines, by
F, d, CN, OH, (G -0C6)-alkyl, O(C1-Co) 3Iky| CF3, OCF3, COCH,

CO0- (G - C6) - abk§He wadicABONEZ; ard? R2Gr tdd‘&hér&ﬂi’cﬁ%én eﬁr}.ﬂoﬁzt% wﬁi%ﬁ% r wth
the nitrogen atomto which t orma ere rat ed

heterocyclic ring whi a{eggﬁggénﬁémna gnflm)é@{)?r@rdt %'ioé’bﬁ% ‘q 'f"@ﬂn t he
group N, 0 or S, wher avhitie chatommiuuya.lp oo Elfngh@aiﬁetbmaumstfrdruttﬁé r S to

h t by F, O, A | |5 S
ECrle(CaJB) o eyl (Co-C8) No ‘Sr?ﬁ \9@%55- @&fﬂg e&%‘cq?@a&%}’e% fiteg,
(C3- C7) - c\el oal kyl - ( Clicathrae kiimese, byntiar €1,alBky | OHcyOko, NIFQOK(WZ‘I)abkyI ene,

| kynyl tuted th by F, NH2,

%H{g?}’&f‘f‘gl Eyl YnKl[ ( C1QCE§C4Z%E§H 2? (e']-l rere( Cl- ?;2) ?gfﬁyl y

O (C2-CA)-al kenyl) or OCOE:% C42))(al kyIJaKeGCiJO?lg @MS)(%)

heteroaryl, (RG5Cl0)-anylc, EL 2T (P AT @) V%P%C W?] ¥

het eroaryl and aryl can b g&zg St'tﬂfﬁdpb efe :’:1| kyl
be substituted moPd¥MnhEre-brkeydoaliy!- NS wharzikyly Eyclo

Egeéyz%i I Iy ?f ((azci:ghcc?é;y:r alkg%rlgglla{@w{ @%nigblga ?@g%i@ﬁe mgtk@mnbd more

AL NI{{%I al |

CL- C4) - al kyl : Vi S 1-Calinla QH.

(soz ph)ensl ymﬁgfe t he @é@%)-alkg ca@-(@e—C‘;s)-tailﬂﬁﬁr‘lyl)ut@d C)u@Ot—@Cﬂ-@@ -alkytes, by

EOOCI( ClCSG) O;I k§/IC10$6) tﬁbbﬂ‘i%é?ﬁ T:ﬁgﬁﬂ@tm ol g1 caﬁ i {02)| g’at e t 5

thereof. 3. A corrpounda&qu%’o 33‘31 eng M'%ﬁrﬁed]eit@‘foénél ﬁi\nﬂ! @&yl caphdieei n 30

R7, R8, R% and RI10 aresubgmawrdwwi(&m)-an@h whéteralkyl cdn BE s@bstltuf"éd CIRZ

and R6 are H R3, R4, R ently of " each ot her,
COOH,  COO- mr’orencﬁan on %yl* erOP Ep

R20 and R21 are, independently of each other, H, (C4-Cg)-alkyl, (C,-Cg)-
alkenyl, (Cz-Ce)-alkynyl, (Cs-Cr)-cycloalkyl, (Cs-C7)-cycloalkyl-
20 (C1-Cq)-alkylene, COO-(C4-Cs)-alkyl, COO-(C,-C4)-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+-Ce)-alkyl, CF3, OCFs, COOH, COO-(C4-Cgq)-alkyl 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 C;
R1, R2 and R6 are H;

R3, R4, R5 and R6 are, independently of each other, H, Cl, COOH, COO-
35 (C1-Cy)-alkyl or NHCOR15;

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



35 (Cl1-C4)-alkyl or NHCORI5; R11 is O-R12, N(R18)(R19); 33 R12 is H or
(G-C4)-alkyl; R18 and R19 are Hor (G -C4)-alkyl; 5 RI5is (G-C4)-alkyl,
where al kyl can be substituted by COOH, géj COOH, and the physiologically
tolerated salts thereof. 10 4. A pharnacettical which conprises one or nore
of the conpouRd2 as cl isilted (CprQpalkyt; more of clains 1 to 3. 5. A

phar macéeuti cal which conprises one or nore of the conpounds as clained in
one or nore of clainse 1 to 3 and one or nore blood sugar- 15 | owering
active conpoufRtd$.amsl Rt@aralderdC1CGu-abyirpounds as clained in one or nore of
claims 1 to 3 for producing a nmedicanent for treating type 2 diabetes. 20
7. The use of _the conpounds as clainmed in one or nore of clains 1 to 3 for
produci ng%a ngagcamant iBdC1reomealkyigwhetp alkyligan bessubwtitutad enyo CQDM, or
conpounds as cl ai med i ncomHor nore of clainms 1 to 3 in conbination with
at |l east one further blood sugar-|lowering active 25 conpound for producing
a nedi canent for treating type 2 diabetes. 9. The use of the conpounds as

cl ai med i n onendthephysicibgichlly talerhtddsal® thargsfbi nation with at | east one
further blood sugar-lowering active conpound for producing a nedi canent
for lowering blood sugar. 30 10. A process for producing a pharnaceuti cal
whi ch corfifl i sés ond pharmasesticsl wiieh comprrisedsores ot Insoreest he esrapeund®r e of

claims 1 to 35 WakRed irﬁﬁg@b}ﬁﬁﬁ.&rg%w‘gﬁ?h@r@ct i ve conpound with a

pharmaceutically suita excl pient a I'nging this mxture into a form
which is suitable for 35 adm nistration.

5. A pharmaceutical which comprises one or more of the compounds
as claimed 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 claims 1 to
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
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  administration.



