WO 03/084923 PCT/ EP03103254 Description Acyl-3-carboxyphenyl urea
derivatives, processes for preparing themand 5 their use The invention
rel ates to acyl - 3- car boxyphenyl urea derivatives and to their

physi ol ogi cal%?%@ﬁg%d salts and physiol ogically fun%@gﬁygﬂﬁ?ga%ygﬁ

10 EP 0 193 2 descri bes acyl car boxyphenyl urea d

possess antitunor activity. The invention was based on the object of
provi di ng conpounds, which can be used for preventing and treating diabetes
type 2. In p§5@$awn@n, t he object 15 was to nmke avail abl e novel conpounds
whi ch have an effect which is markedly superior to that of the conpounds

di scl osed in EP 193 249. The inyention therefore rel ates, to conpounds of
‘the formul a |§°¥&%‘?@%%Y§@@Eﬂﬁﬁ ‘xﬁfW@HV‘?&OPWC@FW forrprenggingnthem @ng

i ndependet | ythefr uisach other, H F, d, Br, OH, NO2, CN, O (Cl-Cg)-al kyl,
O (C2-C6) -al kenyl, O (C2- C6)- alkynyl, O SO2-(Cl-C4)-alkyl,

(C1-Co6)-al kyl, (C2-C6)-al kenyl or (C2-C6)-al kynyl, where al kyl, al kenyl
and al kynyl cHme bwendiobgelates tal acyrid-ecaroxyphenylicea deriativey dad @ their Br; 30

Rl and R2 ar ' f : - = 2l : re al kyl
can be subst mhﬁsﬂgﬁ%@@% t(egls_@%héf é@%’?doﬁiﬁa,ﬁ) Nﬁf %ﬂ&é}% !vag}?%l or
N((C1-C6)-al ky]]2, O (Cl-C6)-al kyl, CO (Cl-Cg6)-al kyl, 2 COO (Cl-0C6)-alkyl,
(Cl- C6) - aoky| Eper BAPUI (DI HarPRescrithde/ 4 @arQ@Qg KelyidibadldivhtivéBwhient  F
C, Br, N2, CN, O ng. (O g%a?.nxl , S Rllt,gwcm?l ;ﬁ 5710 VeSW

possess anfifumor acfivity.

The invention was based on the object of providing compounds which can

be used for preventing and treating diabetes type 2. In particular, the object

15 was to make available novel compounds which have an effect which is
markedly superior to that of the compounds disclosed in EP 0 193 249.

The invention therefore relates to compounds of the formula |,
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in which

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br, OH,
25 NOs, CN, O-(Cs-Cg)alkyl, O-(Cx-Cg)alkenyl, O-(Cz-Cg)-
alkynyl, O-S0,-(C4-Cy)-alkyl, (C+-Cs)-alkyl, (Co-Ce)-alkenyl or
(C2-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, once or more than once, by F, Cl or Br;

30 R1and R2 are, independently of each other, H, (C4-Cg)-alkyl, where alkyl
can be substituted by OH, O-(C4-Cs)-alkyl, NH,, NH(C4-Cy)-
alkyt or N[(Ci-Cg)-alkyllz, O-{C+-Cg)-alkyl, CO-(C4-Ce¢)-alkyi,



R4 15 R5 20 25R6 30 R11 35 N(R12)(R13), (C1-0C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6) -al kynyl, (C3-C7)-cycl oal kyl or

(£3-C7)-cycl oal kyl - (C1-C4) - al kyl ene, where al kyl, cycloal kyl and al kynyl
can be substituted, once or nore than onge, by F, C, Br, ORl1l, COORl1 or
N(R16) (R17); is H F, C, Br, N, CN, ORl1, O-phenyl, S-Rl1, COOR11,

3), (Cl-C6 N'S0) k |
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cycl oal kyl and al kynyl Ybnce or nore than once, by F
a, Br, OR11, CCD?:LI or N(R16) (R17); is H F, C, Br, N2, CN, ORl1,
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NE R12§ER13§ I(801 C6) - al Mere @@1 CsTloalkyband all@ﬁgtmj balskpslgmted once or
(C3-Cn). cycl oalkyl or (GnT)ngiClopbkvby (F1-©4) -gh kibane, cHlisier akfy!.

cycl oal kyl and al kynyl & substl tut ed once or ’ nore than once, by F
cl, Br, ORll, COORL1 or (N('Ee)i is H, (Cl C8)-al kyl, (C2-C8)-al kenyl
or (C2-C8jpal kynyl, where al kyI aI kenyl and al kynyl can be substituted,

once or nore han once y F , r (&1-04 -a%gl; and R13

are, indep'endgﬁltly of eg‘cﬁ' gt F’é’%r'ﬁ%%é{iﬁ(@ﬁ%ﬁk rl?hf‘('g!b- U=§$§WI1

(C2-Cg)-al kynyl, (C3- CTN(RY2)(BABKY (C1-CEBalkyl) - (CryCd)caikeenll- (C,-Cs)-alkynyl,

: (Cs-Cr)-cycloalkyl or  (Cs-Cr)-cycloalkyl-(C4-Cy4)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or

15 more than once, by F, CI, Br, OR11, COOR11 or
N(R16)(R17);

R5 is H, F, Cl, Br, NO2, CN, O-R11, O-phenyl, S-R11, COOR11,

N(R12)(R13), (C+-Ce)-alkyl, (Co-Cs)-alkenyl, (Cz-Cs)-alkynyl,

20 (Cs-Cr)-cycloalkyl  or  (Cs-Cy)-cycloalkyl-(C4-Cy)-alkylene,

where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, CI, Br, OR11, COOR11 or
N(R16)(R17Y;

25 RG6 ~ is H, F, Cl, Br, NO,, CN, O-R11, O-phenyl, S-R11, COOR11,
N(R12)(R13), (C+-Ce)-alkyl, (Co-Cg)-alkenyl, (C,-Cg)-alkynyl,
(C3-Cr)-cycloalkyl or  (Cs-C7)-cycloalkyl-(C4-Cs)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, Cl, Br, OR11, COOR11 or
30 N(R16)}R17};

R11 is H, (C4-Cg)-alkyl, {Co-Cg)-alkenyl or (C,-Cg)-alkynyl, where
alkyl, alkenyl and alkynyl can be substituted, once or more
than once, by F, Cl, Br, OH or O-(C4-C4)-alkyt;

35

R12 and R13are, independently of each other, H, (C4-Cg)-alkyl, (C2-Csg)-
alkenyl, (C,-Cg)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(Ci-Cs)-alkylene, COO-(C4-Cy)-alkyl, COO-(Co-C4)-alkenyl,
phenyl or SO.-phenyl, where the phenyl ring can be



(C1L -CA4)-al kyl ene, COO (Cl-C4)-al kyl, COO (C2-CA)-al kenyl, phenyl or S02-
phenyl, where the phenyl ring can be 3 5 10 15 substituted, up to two
times, by F, d, CN, OH (Cl-C6)-alkyl, O (Cl-C6)-alkyl, CF3, OCF3, COCH,
COO (C1-C6)-al kyl or CONH2; or R12 and .R13 form together with the
nitrogen atomto which they are bonded, a 3-7-nenbered, saturated

group N0 or Sand wharEMHERNLE D B finel, bR, & RS G R PRI Ly o

four times, by F, d, BO-(@Ce)mby!, (Cfa.COCR, kszo@rl ORI RaBalkyl RE4 and
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oaI kyl., - C7) -cycl oaI kyI (C1- C4) al kyl ene,
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times, by F, C, CN, OHN @i)(&éﬁ).m kyl, O (Cl-C6)-al kyl, CF3, OCF3, COOH,
COO- (C1-CR) - al kyI or 25 CONH2; or R16 and R17 form together with the

h S7-me d. sat urat ed
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phenyl or SO.-phenyl, where the phenyl ring can be

15 substituted, up to two times, by F, Ci, CN, OH, (C4-Ce)-alkyl,
O-(C4-Cg)-alkyl, CF3, OCF;, COOH, COO(C;-Cs)-alkyl or
CONH;

R16 and R17are, independently of each other, H, (C1-Cg)-alkyl, (C2-Cs)-
20 alkenyl, {C,-Cg)-alkynyl, (Cs-Cy)-cycloalkyl, (Cs-C7)-cycloalkyi-
(C1-Cs)-alkylene, COO-(C4-Cs)-alkyl, COO-(C-Cy4)-alkenyl,
phenyl or SOz-phenyl, where the phenyl ring can be
substituted, up to two times, by F, CI, CN, OH, (C+-Cs)-alkyl,
O-(C4-Ce)-alkyl, CF3, OCF3, COOH, COO-(C4-Cg)-alkyt or
25 CONH;; ‘
- or R16 and R17 form, together 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 and where the heterocyclic ring can be substituted, up to
30 four times, by F, CI, Br, OH, Oxo, (C;i-Cs)alkyl or
N(R14)(R15);

and the physiologically tolerated salts thereof.

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

R7,R8, R9 and R10 are,.independently of each other, H, F, Cl, Br,
OH, NO,, CN, (C4-Cs)-alkyl or O-(C+-Ce)-alkyl;



35 Preference is given to conmpounds of the fornula | in which one or nore
radi cal s have the follow ng neaning: R7, R8, R9 and R10 are, independently
of each other, H F, d, Br, OH N2 , CN, (Cl1-0C6)-alkyl or

O (Cl-C6)-alkyl; 4 Rl and R2 are H, R3 is4H, F, d, Br, N2, CN, ORl1,

0- phenyl, S-R11, COOR11l, 5 10 R4 15 R5 20 25R6 30 R11 35 N(R12)(R13),
(C1-C6)-al kyl, (C2-Cp)-al kenyl, (C2-C6)-al kynyl, (C3-C7)-cycloalkyl or
(C3-C7)-cycl oal kyl - (C1-C4) -al kyl ene, where al kyl, cycloal kyl and al kynyl
can be substi FJta Réncareb; nore than once, by F, d, Br, ORll, COORL1 or
N(R16) (R17); is H F, d, Br, N, CN, ORl1, O-phenyl, S-R11, COOR11,

N(R12) (R13), (Gl-C6)-alkyl,, (G2-C6)-al kenyl, (C2-C6)-al kynyl,
(C3- C7) - cycl og yl or (@%Hdi) Siﬁﬂ’ é\ﬁkﬁN(@iR&)Oanh@nybr%,% p%/rg@@%ﬁk%l .
cycl oal kyl5 and al kynyl 12¥RI8DS{CL-CLraikyIONCE-Of)-alkemyj € (Chan)-angayl, by F,
d, Br, ORL1l, OOORL1 or&%@ g/); 2 g ’cfé) E};@!@g | k’g?R’_’Li,
O phenyl, S Ri1, coor11{CoREaBIqahy) | - (EsCavgio: - chyplakilene:
(C2-C6)-al kynyl, (C3- Cwhemyakypiakckgibaliyl and alkynyl can be subsltituted, once IO'I; I
(C3-C7)-cycl oal kyl - (C1- za e rg alkylg, C Wny
can be substituted, oncgﬁ%{? lﬂjrfr%'*reaﬁﬁ%’nvﬁ(}ﬁcg’, gl;fl ,r’d&gﬁ, , 1 or
N(R16) (R17) ; is H F, BRIBR1Re2 , N, O R11, O phenyl, S R11, COORL1,
N(R12) (R14), (C1l-Co6)-al kyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,
R4 is H, F, Cl, Br, NOz, CN, O-R11, O-phenyl, S-R11, COOR11,
N(R12}(R13), (C4-Ce)-alkyl, (C-Cg)-alkenyl, (C»-Cs)-alkynyl,
(Cs-Cr)-cycloalkyl or  (Cs-Cy)-cycloalkyl-(C4-Cy)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or.

15 more than once, by F, Cl, Br, OR11, COOR11 or
N(R16)(R17);

R5 is H, F, Cl, Br, NOz, CN, O-R11, O-phenyi, S-R11, COOR11,

N(R12)(R13), (C4-Ce)-alkyl, (C,-Ce)-alkenyl, (Co-Cg)-alkynyl,

20 (Cs-Cr)-cycloalkyl  or  (Cs-Cy)-cycloalkyl-(C4-C4)-alkylene,

where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, Cl, Br, OR11, COOR11 or
N{R16)(R17);

25 R6 is H, F, Cl, Br, NOg, CN, O-R11, O-phenyl, S-R11, COOR11,
N(R12)(R13), (C1-Ce)-alkyl, (Co-Cg)-alkenyl, (C,-Ce)-alkynyl,
(Ca-Cr)-cycloalkyl or  (Cs-Cy)-cycloalkyl-(C4-Cy)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, Cl, Br, OR11, COOR11 or
30 N(R16)(R17);

R11 is H, {C+-Cg)-alkyl, (Cs-Cg)-alkylene-O-(C4-Cs)-alkyl or (Cs-
Cs)-alkyl-OH, where alkyl can be substituted, once or more
than once, by F;
35
R12 and R13are, ihdependently of each other, H or (C1-Cg)-alkyl;

R14 and R15 are, independently of each other, H, (C4-Cg)-alkyl, {C,-Cg)-
alkenyl, (Co-Cs)-alkynyl, (C3-Cr)-cycloalkyl, (C3-C7)-cycloalkyl-



(C3-C7)-cycl oal kyl or (C3-C7)-cycloal kyl -(C1-C4)-al kyl ene, where al kyl,
cycl oal kyl and al kynyl can be substituted, once or nore than once, by F,
c, Br, ORll, COOR11 or N(R16)(R17); is H, (Ci1-C8)-alkyl,

(C1-C8) -al kyl ene- O (C1-C8) - al kyl or (Cl )-al kyl - OH, where al kyl can be
substituted, once or nore than once, ; R12 and R13 are, independently

other. ' (C1. B) —al kyi CraPalene SHEGHICTE) G, L SREFIE-C igked, °2"
cyci oal kyl, (C3-C7)- cycpb%m)ﬂyIOI'SS@ﬁ-Pf@)yl al\dd}érenéheCﬁbe(lﬂl-rmg) csdrkyﬂ:e
COO- (C2- C4) -al kenyl , ~ phgnstiuter §g%o%%%esgyreg %@mgrcqgamﬁn be

substituted, up to tvvo

O (C-08)-al kyl | éc@ C el cRGHB, - QQ@H o OB Cacadalkykier and
R17 are, |51dependently gbmqgh ot her H, (Cl-C6)-al kyl, (C2-C8)- alkenyl,
(C2-C6) -al kynyl, (C3-C7)-cycloal kyl, (C3-C7)-cycloal kyI - (Ca-A4)-al kyl ene
, COO(GC-4A)- aI kyl, COO (C2-C4) - al kenyl 10 phenyl or S02 -phenyl, where
t he phenyl r|Rg6(am Re7 amey iadependshtlyuplt sactt withér, s (CPE,Falky, (O;M.‘,g

G082 L DG oo B b S Che
are 15 bonded, a 3- 7- nkmber)ealkyleneur 801 BeCa)-alkyt | iROO-(Cy-Gh)-alkenyan
contain ug to 2 furthershaiyer gat g@djﬁéhg]t%e?éo :\hegnyl nna q‘%ﬂ rere t he

het erocyclic ring can be substituté

Ox0, (G -C4)-alkyl or Sygstiuedrypyo tyg tiges. ther phs s@Ul@‘l‘c@ﬂ-%)taﬂmrat ed

salts thereof. Very parol.(ml(ad’)-amﬁf CTRNCOOFS, gg@@yt@@@ng;@’hq_sa"@i bhe
formula | in which one pore radicals have the follow ng meani'ng: 25 R7,
R8, RO and RIO are, md% M_(!Fently of each other, H, F, C or CH3;

or R16 and R17 form, together with the nitrogen atom to which they are

15 bonded, a 3-7-membered, saturated heterocyclic ring which
can contain up to 2 further heteroatoms from the group N, O
or S and where the heterocyclic ring can be substituted, up to
four times, by F, CI, Br, OH, Oxo, (Ci-Cq)alkyl or
N(R14)(R15);

- 20
and the physiologically tolerated salts thereof.

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

25
R7, R8, R9 and R10 are, independently of each other, H, F, CI or
CHg;

R1,R2,R4,R5and R6 are H;
30
R3 is F, Cl, CF3, O-R11 or O-phenyl;

R11 is H, {C+Cg)-alkyl, (C1-Cg) alkylene-O-(C4-Cg)-alkyl or {C4-
Cs)-alkyl-OH;
35
and the physiologically tolerated salts thereof,



Rl, R2, R4, R5 and R6 are HL 30 R3is F, d, CF3, 0-RL 1 or O-phenyl; R11
iIs H (CT-C8)-al kyl, (Cl-C8)-alkylene-O (C1l-C8)-alkyl or (Cl- C8)-alkyl-0H,
35 and the physiologically tolerated salts thereof. 6 If radicals or
substituents can occur nore than once in.he conpounds of the formula I,
such as -0-R11; they can then all, |ndept§ndently of each other, have the

Qompounds of [HadEafor Spbteihte Hant oo b, iR ondk Bhie CRoheghis of°

m xt ures aRd ﬁt@r@lrmﬂ,l suhr 85 Rt thagioan measalérfedepemdeagg ngacngs -
h f. T
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straight-chain or branched. Because of their higher solubility in water as

conpar ed \§ t hThéenwdritiohi Rates ABEUHMSSU &% f&ﬁ{mmnﬁﬁthdok&ﬁ%?%'éwcal ly
tolerated salts are 15 artlcularl swt e for E | cati ons.
These salts nfEEMBE%e gm'(bhﬁvm')cleéu IPWet o?'éﬁ“gf%ﬁlerém 8Rdorto c 4p¢ibn.

Sui t abl e phar diasentomeatd gnd hiktarest theresfi d addi tion salts of the conpounds
according to the invention are salts of inorganic acids, such as

hydrochloric acid, hydrobromc acid, phosphoric acid, metaphosphori ¢ aci d,
nitric acid ahde @iyl tadicaladn the subistittients R JOR2pRGaRide R&;iRB;, REURS, RS, acet i ¢

acid, befzengsg! h@m' 19CRA3, RANZRH1G quand f‘rW b§n %%‘@Wef?ts%@ﬁ%h ﬂ{‘act -

aci d, fumaric acid g uconic aci 8, glycolrc acid I'sethioniC
aci d, |actobi ¥P@NGee& neleic acid, malic acid, methanesul fonic acid,
succinic acid, p- toI uenesul fonic aci d and tartari c acid. SUI tabl e

h ti d.b c ts.are anmmoni um sal aI kali netal
Sal t ?Eiﬂc'hCZé Rt BheE LidhRn Sobbilt 16 wadi ) cotpRed Mishelker Haring a)
salts (such asompoureds won basdls camgooads, phaaaian‘:@.)tlcauyoﬂﬂiﬁrafﬁd dalls are

am no- 2- roﬁ‘é’rﬂ@ Igﬁg ﬁ]:ﬁtgb@rfﬁpqﬂ&fl’ib l%%pl%a%ﬁgnﬁh% gﬁr@ g?(tisg?p?os%ress a

et hyl enedi am'ne. whi'ch contalm an a
phar maceut i caPhgrmasedtieallyd toleratad asiony iarl getioac siuitable aplarmesestigal t hi n

the scope of tblb?aie@lVQ&B'éﬁhlt?cﬁl Hﬁl%f 'éf thé %ﬁfd@iﬂb@té‘&omﬁg R6&RB! ihPenfn

: purifying phaérréaé:aqtu fC mor ar%u(:) a%l S, sucrs1aa|st ﬁydrochlonc acid, hydrobromic acid,
phosphoric acid, metaphosphoric acid, nitric acid and sulfuric acid, and also

20 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, lactobionic acid, maleic acid, malic acid,
methanesulfonic acid, succinic acid, p-toluenesulfonic acid and tartaric
acid. Suitable pharmaceutically tolerated basic salts are ammonium salts,

25  alkali metal saits (such as sodium salts and potassium salts), alkaline earth
metal saits (such as magnesium salts and calcium salts), trometamol (2-
amino-2-hydroxymethyl-1,3-propanediol),  diethanolamine, lysine or
ethylenediamine.

30  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 saits

- andor for use in nontherapeutic, for example in-vitro, applications.

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



and/or for use in nontherapeutic, for exanple in-vitro, applications. 35
The term "physiologically functional derivative" which is used here denotes
any physiologically tolerated derivative of a conpound according to the

i nvention of the fornula 1, e.g. an ester, which is able, on being

adm nistered to a manmal, such as a human, to form (directly or indirectly)
a conpound of the fornula | or an active netabolite thereof. 7 The
physi ol ogical |y functional derivatives also include prodrugs of the
conpounds accﬁheli pt@/aicdogibelly fuecticrah, derb/atiess ralbedinclude exedmys, of thé.

kada et al . (fg‘%%%rdﬁgj ko tljrg%v ition Saé ﬁésrf %éﬁ 8 %%ﬁ'&)?%ﬁﬂn be 5
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prodrugs nay @kaﬁﬁﬁtrﬂbﬁ %ﬂ%ﬁm@'ﬂ@f@s Bull, 21294y &2, éb&p@updﬂr&gs@aﬂlb@ to
the inventg onrr@@ébo%bé@ ub%t\d%rl‘?ﬁ@ﬂé d eor%t)&ﬁa %‘&Eoro@rgé 'm\fénil ﬁ”?h?ge g. as

anor phous and ¢ 5)é%sta |ne6|[:l) érm orms yrmrp ous Torms of
the conpoundsPEEEHITRY o e RoY 9@1%9‘@@ %@Wﬁ‘i‘g V\Athl n the scope of the

i nvention and are another aspect of the invention. In that which follows,

all referenc to "co nd .acco formul a 15 refer_to
conmpound(s) gfh? ﬁgﬂﬁ)&ﬁﬁﬁ%gcﬁg@n%&@ﬁ' gﬂ”@%\?@” b‘a pcrﬁﬁ‘?rr‘t 'Eé{'ﬁ%r,e"t

sol vat es ang pdlysioophig faraid, 4. wmamormlome!nd/atystaﬂmeaﬁolgmphdnﬂdmsei n.

Th t

w th ot nat aced iyhofrceistibrs! bt R8T ednpByRS: “UCEaRbokE b oy eI (o "
Formul a | whileelong willinithedsgape @frme lm\@f‘éﬂ@m aned araeam:éberr aapmtoofogme:al
ef f ect dependgyentich,nunber of factors, e.g. the specific conpound which is
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The quantity of a compound according to Formula | which is required in
order to achieve the desired biological effect depends on a number of
factors, e.g. the specific compound which is selected, the intended use, the
nature of administration and the clinical condition of the patient. In general,

25 the daily dose is in the range from 0.3 mg to 100 mg (typically from 3 mg
“and 50 mg) per day per kilogram of bodyweight, e.g. 3-10 mg/kg/day. An
intravenous dose can, for example, be in the range from 0.3 mg to

1.0 mg/kg, which dose can expediently be administered as an infusion of

from 10 ng to 100 ng per kilogram per minute. infusion solutions which are

30 suitable for these purposes can, for example, contain from 0.1 ng to 10 mg,
typically from 1 ng to 10 mg, per miliiliter. 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
orally administrable individual dose formulations, such as tablets or

35 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

of a pharmaceutical composition. The excipient naturaily has to be
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Preference is given to formulations which are acid-resistant and gastric
juice-resistant. Suitable gastric juice-resistant coatings include cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethyl
cellulose phthalate and anionic polymers of methacrylic acid and methyl
25 methacrylate.

Suitable pharmaceutical compounds for oral administration can be present
in separate units, such as capsules, cachets, sucking tablets or tablets
which in each case contain a defined quantity of the compound according
30 to formula |; as powders or granules; as a solution or suspension in an
aqueous or nonaqueous fiquid; 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
the active compound and the excipient (which can be composed of one or
35 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
prepared by pressing or molding a powder or granulate of the compound,
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preferably be prepared by mixing the compound with water and making the
resulting solution sterile and isotonic with the blood. In general, injectable
compositions according to the invention comprise from 0.1 to 5% by weight
of the active compound.

25
Suitable pharmaceutical compositions for rectal administration are
preferably present as individual dose suppositories. These can be prepared
by mixing a compound according to formula | with one or more
conventional solid excipients, for example cocoa butter, and molding the

30 resulting mixture.

Suitable pharmaceutical compositions for topical use on the skin are
preferably present as an ointment, cream, lotion, paste, spray, aerosol or
oil. Excipients which can be used are vaseline, lanolin, polyethylene

35 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 resulting mxture. Suitable pharmaceutical conpositions for topical use
on the skin are preferably present as an ointnent, cream |otion, paste,

spray, aerosol or oil. Excipients which can be used are vaseline, lanolin,
pol yet hyl ene 35 glycols, al cohols and cogfi nations of two or nore of these
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according to the invention of the fornula I, particuiarly for inproving
the effect synergistically. The active corrpound conbi nation can be
admi ni st ered The foliowihy ardrguiableeforngsd bs aticitional eetived ¢othotmbsrfar e/ t o

t he patient é%fhg'f'ﬁigrﬁ@r%ﬁé%g%?é;om nation preparations in which several
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megl i tinigges. o axafbazql idl 851 BRSSnaceutical preparation. Most of the active
compounds which are listed below are disclosed in USP Dictionary of
USAN and International Drug Names, US Pharmacopeia, Rockville 2001.
Antidiabetics include insulin and insulin derivatives, such as Lantus® (see
www.lantus.com} or HMR 1964, rapidly acting insulins (see US 6,221,633),
25 GLP-1 derivatives, such as those which were disclosed in WO 98/08871 by
Novo Nordisk A/S, and hypoglycemic active compounds which are effective
orally.
The hypoglycemic active compounds which are effective orally preferably
include sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,
30 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 and/or glycogenolysis, modulators of glucose uptake,
35 compounds, such as anthyperlipidemic 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 thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GP-1
agoni sts, cal cium channel openers, such as those which were discl osed by
Novo Nordisk A/S in WD 97/ 26265 and WD 99103861, insulin sensitizers,
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In one embodiment of the invention, the compounds of the formula | are

20 administered in combination with a mixed PPAR alpha/gamma agonist,
such as GW 1536, AVE 8042, AVE 8134 or AVE 0847, or as described in
PCT/US 11833, PCT/US 11490 or DE10142734.4.

In one embodiment of the invention, the compounds of the formula | are
25 administered in combination with a fibrate, such as fenofibrate, clofibrate or
bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor, such as implitapide,
30 BMS-201038 or R-103757.

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

administered in combination with bile acid absorption inhibitor (see, for

example, US 6,245,744 or US 6,221,897), such as HMR 1741.

35 |
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as JTT-705.



adm nistered in conbination with bile acid absorption inhibitor (see, for
exanpl e, US 6,245,744 or US 6,221,897), such as HVR 1741. 35 In one
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~ In one embodiment of the invention, the compounds of the formula | are
20 administered in combination with an ATP citrate lyase inhibitor, such as
SB-204990.

In one embodiment of the invention, the compounds of the formula | arer
administered in combination with a squalene synthetase inhibitor, such as
25 BMS-188494.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist, such as Cl-
1027 or nicotinic acid
30
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 forrﬁula { are
35 administered in combination with insulin.

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

combination with a sulfonylurea, such as folbutamide, glibenclamide,

glipizide or glimepiride.
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and metformin, insulin and froglitazone, insulin and lovastatin, etc.

In another embodiment, the compounds of the formula | are administered in
25  combination with CART modulators (see “Cocaine-amphetamine-regulated
transcript influences energy metabolism, anxiety and gastrib emptying in
mice” Asakawa, A, et al., M.:Hormone and Metabolic Research (2001),
33(9), 554-558), NPY antagonists, e.g. naphthalene-1-sulfonic acid {4-[(4-
aminoquinazolin-2-ylamino)methyijcyclohexylmethyl}amide; hydrochioride
30 {(CGP 71683A)), MC4 agonists (e.g. t-amino-1,2,3,4-
tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyi-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yi}-1-(4-chlorophenyl)-2-
oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-y1)-3-[1,5]naphthyridin-4-ylurea); hydrochlorides (SB-
35 334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo[4,5-clpyridin-5-yl)propan-1-one oxalic acid sait (WO
00/63208)), TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylidipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, p3-agonists (e.g.




CRF BP antagoni sts (e.g. urocortin), urocortin agonists, [33-agonists (e.qg.
14 1-(4-chl oro- 3-net hanesul f onyl net hyl phenyl ) -2-[ 2- (2, 3-di net hyl -

H- i ndol - 6- yl oxy) et hyi am no] et hanol ; hydrochl oride (WO 01/83451)), NMsSH
(el anocyt e-stinul ati ng hornone) agonist$, CCK-A agonists (e.g. {2-[4-(4-
chl oro- 2, 5-di net hoxyphenyl ) - 5- (2-cycl ohexyl et hyl )t hi azol - 2- yl carbanoyl] 5

5, 7-di t hyl 1 L t t
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‘6-benzyl 0X%y- 15,(72dlmbtmydmﬂobﬂ)jyl}anemmhytnﬂammumb)add4}a¢tl twvyar 9?[115525)) I
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Va G 5 t he
treatment of Sé’% ey et (@’e%‘PV'Pﬁi‘g‘?@t*é"”’?o@e’a% S ghn'saRT WP
agoni sts (bro g’@ﬁ)h rh?mlig%ﬁ!ﬂ 8gpnists, IQEE%?B/ %3 9 i Reimone:{gy9. WO
100/ 40569)10 PRARnamGrbwittphermiend), M%&r&ﬁﬁ@rel@%g e@ﬁmbahaé $tePbUtiR
SRR N T S e TR e
| eptin", Sal visdguinoliteZicarboxgiatez -(Wdr dHI/856R5)), erTRIFfr Lﬂgmms{s (Imm féexper t
Che"addi 11 onaPeripies EFS e 884 incBlifla. plodh 2076 sobiefliS, %ﬁ*ﬁ‘d' e
embodi nent, t#EONHEi ($¥MalforadRIWw!R0kRsunBanie! WentﬂBlOHEm Mdatihew C.;
Conpour ljwsam Rézha\,%ﬂa&él-méﬁa amﬁééh;ﬁnbgjﬁag% rTEFmttﬂ(e;lhf’:]l(al_é'?‘j;“;’.I 2 acts?\%tgl conmpound
conpound i S Si m ne,
i sm(;rl i stat. (ﬂ %8%‘?'}7&1&' tﬂ'ﬁ%t”éﬁfﬁm? %’ﬁélty aQqu?eOTJCIB i (200432 ndol
or  phent er m 26(9),3878+88d e Davrizgmnists t (brérnocrstingy udelsresin) tlﬂﬁa;*,éiém%a%e' are
adm ni stered jfiitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312), RXR
| modulators or TR B-agonists.

20

| In one embodiment of the invention, the additional active compound is
leptin; see, e.g., “Perspectives in the therapeutic use of leptin®, Salvador,
Javier; Gomez-Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on
Pharmacotherapy (2001), 2(10), 1615-1622,

25

In one embodiment, the additional active compound is dexamphetamine or
amphetamine.

. In one embodiment, the additional active compound is flenfluramine or
dexfenfluramine. . '

30 In yet another embodiment, the additional active compound is sibutramine.

In one embodiment, the additional active compound is orlistat.
In one embodiment, the additional active compound is mazindol or
phentermine. '

35 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
treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-
Oct), 18(5), 230-6), Caromax is a carob-containing product from Nutrinova,



conbination with bulk materials, preferably insoluble bulk materials (see,
e.g., Carob/Caromax(r) (Zunft HJ; et a[., Carob pulp preparation for
treatment of hyperchol esterolema , ADVANCES | N THERAPY (2001 Sep- Cct),
18(5), 230-6), Caromax is a carob-contaiggng product fromNutrinova, 15
Nutrition Specialties & Food Ingredients I ndustriepark Hochst,

65926 Frankf ufjidRin)g t can ect ed in
one preparatiqn or rg peglaTt"l@s C&mf%&? Ih Féodél\%ﬁ @ﬁ@ﬂﬁﬁ@%ﬁg%ﬁ? E‘r%?&L
Caromax(r) sefaP@® Er@kfmrft/anB Ebﬁﬁ@mhlféﬂiloroaﬁ?mﬁ‘@mmpx@mmﬂ)eseffmw in

adni ni stered bnetdﬂ:%lptaeﬁtmnoforf@,D%ﬁmhfsierurﬁi%n?ﬁoddasbél‘%é! ngir%!écﬁsar?

nmuesl i bars be un ﬁ{)d t hat "each 'sui tab nation o

conpounds acgéf%mﬂﬁ t FEPREAP s wrennestienor Cammaax® cae also be

abovenent i®neddithistengbimitie fanfl of sodistsifs, elichGRENWakery frdduictd6r muesh
phar macol ogi cg%,l nY active substances, is regarded as comng within the

protective scope'of the present invention. 16 CH3 CH3 OH ITT- 501 NO- 1886
The exanpl es whi ch are adduced bel ow serve to explain the invention

V&ag?‘ialeg‘ﬁ’e&g\ﬁfﬂl bé Mridet&tobl- thiat &dch* ¥dfitabid oomBingtiGy QO&QOQQmE&nds

according to the invention with one or more of the abovementioned
10 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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The examples which are adduced below serve to explain the invention
without, however, limiting it.
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Example 5 from EP O 193 249 was synthesized as comparative example A.
Example A has the structure:

P e
"y

H H

F

“The compounds of the formula | 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

10 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

15 diseases, thromboses, arteriosclerosis, syndrome X, obesity,
inflammations, immune diseases, autoimmune diseases, such as AIDS,
asthma, osteoporosis, cancer, psoriasis, Alzheimer's disease,
schizophrenia and infectious diseases.

20  The activity of the compounds was tested as follows:
Glycogen phosphorylase a activity test

The effect of compounds on the activity of the active form of glycogen
25 phosphorylase (GPa) was measured in the reverse direction by monitoring
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
30 reaction product being measured, at the wavelength specified below, in a
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



C-r--e--c-c--T-rr-rNNNNNNN cu OLOCCN Ca E 19 Exanple 5 fromEP O
193 249 was synt hesized as conparative exanple A. Exanple A has the
structure: 5 The compounds of the fornula | are characterized by

advant ageous effects on sugar netabolis in particular, they |lower the
bl ood sugar |level and are suitable for eating type 2 diabetes. The
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| nfl anmat isonsy mOMENTAIEAGE BAW AIOMTBIAIE WAS SRGRR wRHELHS 1B myfSt hire,

ost eoporosis, cancer, 27psorl asl di sea I zophrem a and

i nfectious dildepasspH :Tﬂgod'BM Ky 26 ""tMeEQEﬁp&ﬁ]d%M\Anglxe%Hz@) a&nd
follows: @ ycazﬂﬂrbrpbpsnh roflgw@g@nﬁﬁt ity id Yorh@sitralibn & e [E;cﬂff pro@iimaynds on

ﬁrggsﬁ(r:te:jv: tnyt t%@@@%t&%ﬁ%ghr%ﬁ;@ %?Jﬁgﬁ;m'\ﬁéoﬁ-ﬁ@”g’mj% é(aoa}eﬂ:ogen
from gl ucose dovahtrs pBgiMd with Deffer soloiicrg Tt O plref137a5 enlafg Iucwaég'ﬁgforlr';/ed i ons
56 nel 0 0 Eufty SEREPRI0End R i of e, 3o 188 4D IRs? xUEHER B T he
change in ab ncﬂiY@Q&eﬂ ®hokphorylaset eo (1 fug ros pteiaAol)i and p2@)d.l]COf bei ng
measur ed, G@oé@,ﬁ‘f%%ﬁhﬂﬁs@e@rﬁwgvé}%l Sftied B A0 Mok 'tAE WBIARGEFneH | sa
Reader (Lab ns, Fi In_order to nmea
asal value of the actlwty of the glycogen phosphory!ase a in the absence
of test substance was determined by adding 10 ul of buffer solution T
15 (0.1% DMSO). The mixture was incubated at room temperature for 40
minutes and the inorganic phosphate which was released was measured
using the general method of Drueckes et al. (Drueckes P, Schinzel R, Palm
D, Anal Biochem 1955 Sep 1;230(10):173-177) but with the foliowing
modifications: 50 pl of a stop solution of 7.3 mM ammonium molybdate,
20 10.9 mM zinc acetate, 3.6% ascorbic acid, 0.9% SDS are added to 50 pl of
the enzyme mixture. After 60 minutes of incubation at 45°C, the absorption
was measured at 820 nm. In order to determine the background
absorption, the stop solution was added immediately after adding the
glucose 1-phosphate solution in a separate assay. This test was carried out
25 using a 10 pM concentration of the test substance in order to determine the
respective inhibition of glycogen phosphorylase a by the test substance in
vitro.
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Comparative Example A exhibits 3% inhibition at 10 uM.

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. In particular, the compounds of formula |
exhibit an effect which is from 14- to 32-fold higher than that of comparative
example A.

The preparation of one example is described in detail below;
The remaining compounds of formula | were obtained in an analogous

manner.

Experimental section:

Example 1:

a)

2,4-Dichlorobenzoyl isocyanate

2,4-Dichlorobenzamide was dissolved in dichloromethane, after which 1.5
eq. of oxalyl chloride were added and the mixture was heated to reflux for



275 374 475 546 657 754 877 981 1041 1149 1283 1386 Ex. % inhibition at 10
pM 1457 1561 1648 1752 1869 1990 2062 2164 2272 2355 2465 2549 2644

Conpar ative Exanple A exhibits 3% inhibition at 10 pM 5 It can be seen
fromthe table that the conmpounds of the éorrrula | inhibit the activity of
gl ycogen phosphoryl ase a and are therefo? well suited for Ilowering the

bl ood sugar | X rtd Gul t he conpounds of formula | . exhibit an
o fect “wiich 18 Hogh THE reactls ity daRIRen RERcmtel BB g S pvaim
exanpl e A 1l0amdeepctedan atepolm withouhany furthgreuriicaésrer i bed i n detail bel ow,
The remai ning conpounds of formula | were obtained in an anal ogous

b) 3-[3-(2,4-Dichlorobenzoyl)ureido}-4-methoxybenzoic acid

20 g (120 mmol) of 3-amino-4-methoxybenzoic acid were reacted with 36 g
(168 mmol) of 2,4-dichlorobenzoy! isocyanate from step a in 400 ml of
acetonitrile and reacted at reflux for 2 hours. After the mixture has cooled
down to room temperature, the precipitate is filtered off with suction,
10  washed twice with in each case 20 ml of acetonitrile, sucked dry and dried
. under high vacuum. 44 g (96%) of the desired product are obtained.
m.p.: 290°C
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10

15

20

25

30

p.: 290C WO 03/084923 Patent RBai R5A conpound of the

kyl, O (C2-C6)-al k ONC2-¥B) ¥l kyiyl, O SO2-(Cl-C4)-al kyl ,

(C2r{6) r2! kpeyl @ Where al kyl, al kenyl
can be substitutgd, or nore than once, by F, d or Br;
e, independently of each other, H (Cl-C6)-alkyl, where alkyl
ituted by OH O (Cl-C4)-al kyl!; NH2, NH(Cl-C4)-

in which

R7, R8, R and R10 are, independently of each other, H, F, Cl, Br, OH,
NOz, CN, O-(Cs-Cs)-alkyl, O-(C-Cg)-alkenyl, O-(Cy-Cg)-
alkynyl, O-SO2-(C4-C4)-alkyl, (C1-Cg)-alkyl, (C2-Ce)-alkeny! or
(C2-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, once or more than once, by F, Cl or Bf;

R1and R2 are, independently of each other, H, (C1-Cg)-alkyl, where alkyl
can be substituted by OH, O-(C4-C4)-alkyl, NHz, NH(C+-Cy)-
alkyl or N[(C4-Ce)-alkyl];, O-(C1-Cg)-alkyl, CO-(C1-Ce)-alkyl,
COO-(C1-Ce)-alkyl, (C1-Cs)-alkylene-COOH or (Cy-Cg)-
alkylene-COO-{C+-Cg)-alkyl;

R3 is H, F, Cl, Br, NO,, CN, O-R11, O-phenyl, S-R11, COOR11,
N(R12)(R13), (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C-Ce)-atkynyl,
(Cs-Cr)-cycloalkkyl or  (C3-Cy)-cycloalkyl-(C-Cs)-alkyiene,
where alkyl, cycloalkyl and alkyny! can be substituted, once or
more than once, by F, CI, Br, OR11, COOR11 or
N(R18)R17);

R4 is H, F, Cl, Br, NO, CN, O-R11, O-phenyl, $-R11, COOR11,
NR12}(R13), (C4-Ce)-alkyl, (C2-Ce)-alkenyl, (Co-Cs)-alkynyl,
(Cs-Cy)-cycloalkkyl or  (Cs-Cr)-cycloalkyl-(C4+-Cy)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, Cl, Br, OR11, COOR11 or
N(R16)}(R17);

15



al kyl or N (Cl-C6)-al kyl]2, O (Cl-C6)-al kyl, CO (Cl-0C6)-alkyl,

COO (C1-C6) - al kyl, (C1-C8)-al kyl ene-000H or (Ci1-Co6)-

al kyl ene-COO- (C1-C6)-alkyl; 20 R3 25 is H, F, d, Br, N2, CN O Rl1,

O phenyl, S-R11, COOR11, N(R12)(R13), (g;-t C6) - al kyl, (C2-C6)-al kenyl,
(C2-Co) -al kynyl, (C3-C7)-cycloal kyl or

(C3-C7)-cycl oal kyl -(C1-C4) -al kyl ene, where al kyl, cycloal kyl and al kynyl
can be substituted, once or nore than once, by F, d, Br, ORl1l, COORl1l or
N(R16) (R17); R¥ is H s HOF Qi Br, Mg, CNO- @11R@19h®34htﬁ1’f§/l1 GOORI,

(G2 CT} - cytl oal kyl or RO XCr G B (G Sorkonil RoEER AIGHDY 1 5
- - _ I re-afkyl,

g% gZu) kfx?lclaﬁgl :Iylky(rz;l (@ﬁga Rﬁt ut¥d, &‘rec@r) %CQ?J#%‘(CI!T& )-ghwieneny F,

d, Br, OR1, COORIL1 Merél(ark'yl 6:)_,;(:16@[@) an®Rafk Rg% I@d:‘ﬁe sabéﬁtutéd the%lf NO2

( CZCNCG)O Ellie,nylO p?gy&f&gﬁ%ﬁw, ky|0|8ﬂ CB‘BR‘?{

(C3-C7) - cycl oal kyl - (C1- GKRJEKEMthe, mhere aIkyI cycl oal kyl and aIkynyI
can be substituted, once or nDre than once by F, d, Br ORl1 1, COORL 1
or N(R16)(R17); R6 is H F ORM_ rwnl SJﬂl
COOR11, 10 NRBL2) (R 3)is HoF, @$)Bla|N&9¢, CN(@LI&M @rmmw Sﬁtz GORMyny! ,
(C3-C7) - cygl oal kyl or (WRQZZ)(R% (IR alk(}i' (@%)C@lﬁwérﬁﬁe(%wgg gﬁhkyl
cycl oal kyl and al kynyl n be s #ltute

d, Br, ORL1, COORL1 or NPF?).[ “?]@a 9 Rt 7)r¢YCP@lKYbé§1-94k9lkylene
(C2-C8)-al kenyl or (C2- @&)er@hlkynmyclommgrand alkymyl catl bee Bibsta@dabkyayt can

be substituted, once of RLean once, by F, Cl, Br, OR11, COOR11 or
N(R16XR17});
15
R11 is H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl or (C,-Cs)-alkynyl, where
alkyl, alkenyl and alkynyl can be substituted, once or more
than once, by F, CI, Br, OH or O-(C1-C4)-alkyl:

20 Ri12and R13are, independently of each other, H, (C-Cg)-alkyl, (C»-Cg)-

alkenyl, (C>-Cg)-alkynyl, (C3-Cr)-cycloalkyl, (C3-C7)-cycloalkyl-

(C4-Cs)-alkylene, COO-(Ci-Cs)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, (C1-Ce)-alkyl,

25 O~(C+-Ceg)-alkyl, CF3, OCFs, COOH, COO-(C4-Cg)-alkyl or
CONHy;

or R12 and R13 form, together 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 and where the heterocyclic ring can be substituted, up to
four times, by F, CI, Br, OH, Oxo, (Ci-C4)-alkyl or
N(R14}(R15);

R14 and R15 are, independently of each other, H, (C4-Cg)-alkyl, (Co-Cg)-

35 alkenyl, (C2-Cg)-alkynyl, {Cs-Cr)-cycloalkyl, (Cs-C7)-cycloalkyl-
(C4-Cq)-alkylene, COO-(C+-Cs)-alkyl, COO-(Co-Cs)-alkenyl,

phenyl or SOz—phenyI, where the phenyl ring can be

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



than once, by F, d, Br, OHor O (Cl-C4)-alkyl; 20 R12 and Rl3are,

| ndependently of each other, H (C -C8)-al kyl, (C2-C8)- al kenyl,

(C2-C8) -al kynyl, (C3-C7)-cycloal kyl, (C3-C7)-cycloal kyl- (G -C4)-al kyl ene,
GO0 (C1- C4) -al kyl, COO-(C2- C4) - al kenyl, ophenyl or S02-phenyl, where the
phenyl ring can be substituted, up to two tines, by F, d, CN, OH,

COND. or Ri2' and 1S 1 Q10 ORI Her Chit OThe SEPHyoron St ARCHT  hey

are bonded, a 3-7-memb&@N2isat urat ed heterocyclic ring which can contain
up to 2 further heteroatons fromthe group N, 0 30 or S and V\/nere the
four tines OH,

; ; b

Oro. | (O1- Cay - HBER1 fyeipramgerilyeal eans qtaer, e (Cr-habybalickirGerof sach

ogeE N H, 5IO' -|OE)|-aI I(qéls alk(;b)?l; (B?ucslysélkghw J&X@:I@ky!a@l ~6(:ycloalk alkyl |
- C7) - cycl oa : -

(COO(CZ- Ci)-al ke%yl , pﬁgﬁgf')' IEy&%ﬁ 51"§ Co\ﬁ‘i)e?g(y{ 8@% er'ﬂlgljeﬁ n be

substituted, up to two phemd, obySQz—iEtienyU\lwr&}rle (tl@ ﬁﬁény&ll kuig

O (Ca-C6 | kyl CF3, I 6 and
R1(7 are,) ?ndgpendently% (talgtg r%%l@(]g NOO[?@@ -aIE]1
“al kenyl , (C2-C8) - al kynyPAGicSs)et ycﬁﬁ:@a @@'JC O@y(&f@d)’fqﬂkyl or

(G -C4)-a4kyl ene, COO CONHA) - al kyl, COO(CZ C4) - al kenyl,  phenyl or S02-

F
T e g S, T Ml e U
COO- (Ci -CB)-al kyl or 1bof@di2s 3oT-nidrbbered, Bé?urbtvdﬂ"lete@ a&fde rine Whidthe

N ogen 7t o L0 bt of G Kol LBR iy Bl BERRRE i B e b e Ot he
group N, 0 or S and whet$ andewherecthedeielocyclioring ean be subistituteditgito up to
15 four tigres, by F, G pr tlg@s,l QgOF(%I B0k b, ERENERVP) or 2Nd

h I Ily tolerate a Her eof .
t he physiologically to S BRTS):

and the physiologically tolerated salts thereof,
20 2. A compound of formula | as claimed in claim 1 wherein

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br,
OH, NOz, CN, (C1-CB)-aIkyI or O-(C1-_Ce)-alkyl;

25 R1andR2 areH:;
R3 is H, F, Cl, Br, NO,, CN, O-R11, O-phenyl, S-R11, COOR11,

N(R12)(R13), (C;s-Cs)-alkyl, (Co-Cs)-alkenyl, (C-Cg)-alkynyl,
(Cs-Cr)-cycloatkyl or  (Cs-Cr)-cycloalkyl-(C4-C4)-alkylene,

30 where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, Cl, Br, OR11, COOR11 or
N(R16)}(R17);
R4 is H, F, Cl, Br, NO,, CN, O-R11, O-phenyl, S-R11, COOR11,
35 N{R12)}(R13), (C4-Ce)-alkyl, (Co-Ce)-alkenyl, (C,-Ce)-alkynyl,

(Cg—C})-cycloaIkyI or  (C3-Cy)-cycloalkyl-(C4-Cy)-alkylene,
where alkyl, cycloalkyl and alkynyl can be substituted, once or
more than once, by F, CI, Br, OR11, COOR11 or
N(R16)(R17);



20 2. A conpound of formula | as clainmed in claim1 wherein R7, R8, RO and
R10 are, independently of each other, H F, d, Br, OH N2, CN,

(G -C6)-al kyl or O(C -C6)- aIkyI 25 Rl and R2 are H R3is H F, C, Br,
N2 , CN, O R11, O phenyl, S Rll N(R12) (R13), (C -C6)-al kyl,
(C2-C6) - al kenyl, (C2-Cs6) - al kynyl, (C3- %-cycl oal kyl or

(C3-C7)-cycl oal kyl -(Ci -C4) -al kyl ene, 30 where al kyI cycl oal kyl and al kynyl
can be substituted, once or_ nore than once, Br, ORl11, COOR11l or

b
N(RL 6) (Rl 7)R5R4 is H, ISFH G ¢, i, N%zCN @er @menw Sl CGORR1],
COOR11, 35 N(R12)(R13)pN ﬁ | | | kynyl ,
(C3-C7)-cycl O§i| kyl)(or % rgﬂé?y cl oal k)(ic%gg?a?i%&@}’ (Cé—%)-%g/%ﬁkywy

-cycl oal kyl and al kynyl yitutoéd (Gele VCIOﬁ’(Wb(q;ﬁ@#J -gkylenepy F,
Cl, Br, OBl1, COORL1l orwhemy&k{) éfﬂ&é!k)&l%ﬁl)cﬁaRll yiTah, bé:sutﬂmut@ﬂ omé&or CN,

O R11, O phenyl, S -R11 1 N( (C

(C2- CB) - al kenyl, (C2- Cé}]bﬁq%l oNng&3 I%L‘?)ig’cy fozﬁ kbeﬁG 6R11 or
(C3-C7) - cycl oal kyI - (C1-iR1(RYTene, where al kyl, cycloal kyl and al kynyl
can be substituted, once or rmre than once by F, CI Br, OR11l, COOR11l or
N(Rl6)(R17) R6 is H F, d O RIL1 | hené S R11,
COORL1, 10 NRR12) (Rl 3)is H(k‘:ﬁb@r NDQyCN (@?_R‘OG)OﬂhIeBMMS (1 C2CORRAN kyny!

(C3-C7) - IoaI kyl or (1G& | ealdoul 11&4.c, e kyI
cycl oal k)cjlncand aI kynyl an@ RO @ é%j a‘l}(y@ ;g G?Iahéé'nyl‘ (C ?@%Iﬁ%@l
o, B, e oyRkoale) | nore” (S ooy (G eaviamay
(Cg tCS% ?I léyl ene -O(Clwﬁarbaikwyd:ycwaikﬂhnd@kyn Rk:&mlbecéﬂ:bls\mﬁé@ @deybr can be
substituted, once or np a
i ndependent |y of each ori-‘ﬁreer E%rp'or&fﬁ g) al i%c?)'l %146%115 @éﬁy or
i ndependently of each d‘ﬂdﬁb‘rﬁ)(R—W(Cl C8) - al kyl , (C2 C8) -
15
R11 is H, (C4-Cg)-alkyl, (C4-Cg)-alkylene-O-(Cs-Cg)-alkyl or (Cs-
Cg)-alkyl-OH, where alkyl can be substituted, once or more
than once, by F;

20 R12 and R13are, independently of each other, H or (C4-Cg)-alkyi;

R14 and R15 are, independently of each other, H, (C1-Csg)-alky], {C2-Cg)-
alkenyi, (C2-Cg)-alkynyi, (C3-C7)-cycloalkyl, (Cs-C7)-cycloalkyl-
(C1-Cs)-alkylene, COO-(C4-Cy)-alkyl, COO-(Co-C,)-alkenyl,
25 phenyl or SO.-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, OCF;, COOH, COO(C;-Cg)-alkyl or

CONHg;

30 R16and R17are, independently of each other, H, (C4-Cg)-alkyl, (C-Cg)-

alkenyl, (C2-Csg)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-

(C1-Cy)-alkylene, COO-(C4-Cs)-alkyl, COO-(C,-C,)-alkenyi,

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

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

35 O-(C4-Ce)-alkyl, CF3, OCF3, COOH, COO-(C4-Cg)-alkyl or
CONHg;

~or R16 and R17 form, together 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



al kenyl, (C2-C8)-al kynyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl- (Cl1
-C4)-al kyl ene, COO (Cl-C4)-al kyl, COO (C2-CA)-al kenyl, 25 phenyl or S02-
phenyl, where the phenyl ring can be substituted, up to two tinmes, by F,
a, CN, OH (Cl-CB)-alkyl, O (Cl-C6)-alkyl, CF3, OCF3, COOH,
COQ(Cl1-Co6)-al kyl or CONH2; 30 R16 and R17 are, independently of each

other, H, (Cl-C8)-alkylgr S%ﬁhtﬁrﬁh‘éﬂﬁ‘cb?&% %g?b%%ﬁebstituted, up to
18

(C3-C7)-cycloal kyl, (C3-C7)- Cé/C

COO- (C1- C4) - al kyl , coocgwéﬂ) Sal gnﬁ, ClohBhy| Ol &%, - dRertsa)-alkihepr t he
phenyl ring can be subR{Ri4)(Rg5);up to two tines, by F, O, CN, OH,
(Cl-C8)-al kyl, 35 O (C1-C6)-al kyl, CF3, OCF3, COOH, COO (Cl-C6)-alkyl or

- CONH2; or R16 and R17 form together with the nitrogen atomto which they
are bonded, an@ihs peydielngitaily tdlemadeddalbethereafycl i c ring which can contain
up to 2 further heteroatons fromthe group N, 0 27 or S and where the
heterocyclic ring can be substituted, up to four tinmes, by F, O, Br, OH,
Oxo, (G -C4)3al kyp compayreiaf)forap:| asclainted ineclainy $icol2owhestiny t ol er at ed
salts thereof. 3. A conpound of forrmula | as clainmed in claiml or 2,

wherein R7, d re, independent|y of each other, H_F, Cd or
10 CH3; R1, %7 E%; %@%@1&6 ar 28, Ipgepandentlyy of ech athen Hof . Cloaeny !
15 R11 isi(H, CHs-C8)-al kyl, (G -Ca)-alkyl ene-O (CT-C8)-al kyl or (Cl-
C$)-al kyl -OH, and the physiologically tolerated salts thereof. 20 4. A
pharmaceutical which conprises one or nore of the conpounds as clainmed in
one or nore oR1cRAi Rd, RS5tand3R65. axedthar naceuti cal which conprises one or
nore of the conpounds 25 as clained in one or nore of clains 1 to 3 and

one or nore blood 'sugar-_Ilowering active conpounds.
R3 is F, Cl, CF3, O-R11 or O-phenyl;

15
R11 is H, (C4-Cg)-alkyl, (C4-Cg}-alkylene-O-(C1-Csg)-alkyl or {Ci-
Cs)-alkyl-OH;
and the physiologically tolerated salts thereof.
20

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
25 as ciaimed in one or more of claims 1 to 3 and one or more blood 'sugar-
lowering active compounds.

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

30
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
35 3 in combination with at least one further blood sugar-lowering active
compound for producing a medicament for treating type 2 diabetes. -



6. The use of the conpounds as clainmed in one or nore of clains 1 to 3 for
produci ng a nedi canent for treating type 2 diabetes. 30 7. The use of the
conpounds as clainmed in one or nore of clains 1 to 3 for producing a

medi canment for |owering blood sugar. 8. Pge use of the conpounds as clained
in one or nore of clains I to 35 3 in conbination with at |east one
further bl ood gsugarrHeoN&s bhgh i ] WHusi i nt
for treating %y e 2 di.abet es.?aéé%m%@rﬁ%gg%g%%ﬁ?ﬁgﬁ%omog%gﬁg% g_ﬁ%d in
one or nore o g] Somppaien with at deash ﬁ’&?ig‘ﬁt tplogd sugaslowrdng agtiver

bl ood sugar - | @eagowgdaor praaiuctye muticdraentiop ibwdrirg Blosgduganent for

| oneri ng blood sugar. 5 10. A process for producing a pharmaceutical which
conprises one or nore of the conpounds as clained in one or nore of clains
1 to 3, wh$ch 10condy preessifei produting at pvamanspticaldwhich hcamplisssrerewri cal |y
suitabl e exciplgir fABboHpdlHdItd Blafn8i t YhE drthBrétof BateM! s, wnith! t ab! e

for admnistr [ . )
. comprises mixing the active compound with a pharmaceutically suitable

excipient and bringing this mixture into a form which is suitable for
administration.



