WD 03/084922 1 Description PCT/EP03103251 Acyl -4-car boxyphenyl urea
derivatives, processes for preparing themand 5 their use The invention
relates to acyl 4- car boxyphenyl urea derivatives and to their

physi ol ogi calW{ 03/084822d. .salts and physiol ogically fBGREROSI03251
dérivatives. . 10 EP 0 193. 249 (Duphar) describes acyl carboxyphenyl urea
derivatives which possess antitunor activity. The invention was based on.
the object ofDg¥&iAti@NNG conpounds which can be used for preventing and
treating di abetes type 2. In particul ar, the object 15 was to nake
avai | abl e novel Eund ch have an effect Mhl?h Is markedly superior -
to that of t%cy(%ﬁ% REY ”é’ r88 HErVAUKES, 0PTRE§SSeR forrpeenanpgnthielh ader ef ore -
relates t85 cahpiousds of the formulal, RB NI ! R R2 R6 0 20 in which RO
RIO OH R7, R8, RO and R10 are, independently of each other, H F, d, Br,
oH, 25 NCR A\, O (C1-Co)-al kyl, O (C2-C6)-al kenyl, O (C2- C6) al kynyl o
S02- ( C1- C4) - dlheyinveqtian Celpiasd toyacyI{AEﬁa|®ﬁ>)(yplhmwlgrﬂeaoderi\(aﬂ2e§&hdaid<m

shere a1t gphEER oAl op RS W B o BB S,

(,Cl--C6) aI kyI where al kyl can be substituted by O—l O(Cl C4) - al kyl

N2,  NH(EL- @B o ﬁéd%cog)umargge%)bég éféshié’rboxgbr{é?énﬁ wes s which

CO- ( Cl- CB) - al kyl al kyl , (Cl-Cb
al kyl ene- COOPOBEEES "téme acf-wtsfs H F, O, Br, N® CN, ORll
unsubstituted O phenyl, S-R11, COOR11, N( R12)(R13) (Ct-0C6)-al kyI

(C2-06) - al kenyl, .. - 0B) - al k C3: C or e

(C3- C7) - cycl ﬁi‘fkwé%&l‘%ﬁ?’aféa %Hﬁe o i Qfér%ﬂffng Q%HWI whif Cé’l"kynyl

can be substbietuﬂmijf,orormeerrﬁngramdetreatmg diabetes type 2. IrChartidularCRElobje€iOOR1 1

or N(R163§ Rl{Jas 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 |,
R4 -
R R3 R5 .
o L
R8 : |
OH
v
R1T R2 R6 O
R9 R10

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br, OH,
25 NOz, CN, O-(C4-Cg)-alkyl, O-(Cz-Cg)-alkenyl, O-(C-Cg)-
alkynyl, O-SO2-(C4-Cy)-alkyl, (C1-Cg)-alkyl, (C2-Cs)-alkenyi or
(Co-Cs)-alkynyl, where alkyl, alkeny!l and alkynyl can be
substifuted, once or more than once, by F, Cl or Br;

20

in which

30 R1andR2 are, independently of each other, H, (C4-Cg)-alkyt, where alkyl
can be substituted by OH, O-(C4-Cs)-alkyl, NH,, NH(C4-Cy)-
alkyl or N{(C1-Cs)—alkyl]2, O—(C1-C6)-a|kyl, CO-(CT—CG)—HH(YI,




10 R4 is H F d, Br, N2, CN, O Rl1, unsubstituted O-phenyl, ' S R11,
COORl 1, N(R12)(R13) (Ct-Co6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl,
(C3-C7)-cycl oal kyl or ( C3-C7)-cycl oal kyl - (Cl-C4)-al kyI ene, where al kyl,
cycl oal kyl and al kynyl can be 15 substitted, once or nore than once, by F, -

C, Br, OR11l, COCR1l X RI 1,
unsub;tltut ed O-phenyl zoY Eﬂ,ﬁ)é)%hl?l %11@ %%@13@ (?'?:1 (%,gz gﬁlcsp ,

(C2- C6) -al kenyl, 20 (cfl'@%ﬂea&% for- 6&:@”‘@*}) cycl oal kyl or

(C3-C7) -cycl oal kyI (C1-C4)-al kyl ene, where al kyl, cycloal kyl and al kynyl

ra oy (ray Raba e ORI, B B T pCRE R wiubsBeg e L O
N( R16) ( R17 i s r

ofphe%& ,s)s- RI1, COOSHRI1, m(mmqmemz)(Rm} C3-Ca)-bikh, (CSTPalkatkenyl .
C2- C6 | k | - -

'fal kyl )eng mgre al kyIz %f Rﬁ%bw a@fd" SR nﬁak aycé)roa(?%cgt)%g(&lf’gg&l once or

‘nore than once, by F, (§£1-Cal-alkylemel whergoal loatky! aNdFaIKW]RlCB)n br11 is

(S S (2 S of ol oy g
or O(Cl-C4)-al kyl ; %I%é AdPr @1&)&? |)ndependently of each other, H,

(C1-C8) -1 kyl, (C2- C8)- al kenyl , (C2-C8)-al kynyl, (C3-C7)-cycl oal kyI

C3-C7) - | ggl kyl - - =al kyl | k

g:OO(C)Z- a}?aﬁaen% pFr:’e ) a,’diy Sf%h ﬁgi‘(vﬁé{ﬁ%tﬁ@%@ﬂg}?dr@r@%h be 3
substi tut edI kulo to t\AoSt-lRﬂrt,sCO@RPl ISII(R1Z}(\R13).-|(C{-(k]5)-m¥ QCK—ﬂlj) alkenyl, , ‘ g
O (C1l-Co)-a ﬁ;ﬁ;ﬁ@ or, an
ng form) toggt her wi tﬁ@:ﬁg) en &t ﬁl]tlyg@a |chy d Céfgg)\l §CIB§(1|(¥81

3- 7-menber ed, saturat e(:Crﬁel‘@'lkUlﬁﬁ@L wwarer@kyumwoauqhaodmlhymylmart be2
further faeteroatons frgnpdtibted; YHeNor o tt?rﬁﬁﬁc@h%?ei:t s, aftg(ﬂ:yc' ic

Eéggczgina?iylsugft ! k?f?i&ﬂ@%@% OF&%Q@{%%SRB are, independently of each
~other, H, (Cl-C8)-alkyl, (C2-C8)- alkenyl, (C2-C8)-alkynyl, |
(C3-C7)-cyclal kyl, (CI%'EZ)F,CYJ?J %arl,l %{, CN, O-R11, unsubstituted O-phenyl,
S-R11, COOR11, N(R12)(R13), (C+-Cg)-alkyl, (Co-Ce)-alkenyl,
20 (C2-Ce)-alkynyl, {Cs-Cs)-cycloatkyl or (Cs-C7)-cycloalkyl-
' (C1-Cas)-alkylene, where alkyl, cycloalkyl and atkynyl 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, NO2, CN, O-R11, unsubstituted O-phenyl,

- 8R11, COOR11; N(R12)(R13), (C1-Cé)-alkyl, (C>-Cg)-alkenyl,

- (Cz-Ce)-alkynyl, (Cs-C7)-cycloalkyl or (Cs-Cy)-cycloalkyl-

(C1-Cy)-alkylene, where alkyl, cycloalkyl and alkynyl can be

| , substituted, once or more than once, by F, Cl, Br, OR11,
30 COOR11 or N(R16){(R17});

R11 is H, (C1-Cs)-alkyl, (Co-Cs)-alkenyl or (C»-Cs)-alkynyl, where
alkyl, alkkenyl and alkynyl can be substituted, once or more
than once, by F, Cl, Br, OH or O-(C4-Cs)-alkyl;

35

R12 and R13 are, independently of each other, H, (Cs-Cg)-alkyl, (C2-Cs)-
alkenyl, (C2-Cg)-alkynyl, (C3-Cv)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cy)-alkylene, COO-(C4-Cy)-alkyl, COO-(C»-Cy)-alkenyl,
phenyt or SO.-phenyl, where the phenyl ring can be



(C1-C4)-al kyl ene, COO (Cl-C4)-al kyl, COO (C2-CA)-al kenyl, phenyl or

S02- phenyl, where the phenyl ring can be 15 substituted, up to two tines,
by F, d, CN, OH, (Cl-C8)-alkyl, O (Cl-C6)-alkyl, CF3, OCF3, COOH,

COOP- CO-al kyl or  CONHZ; 20 25 30 35 R163and Rl?are i ndependent |y of each

other, H, (Cl-C8)-al kyl ' - ,

(C3-C7) - cyt(:loal kgu o |%%?‘{’<5‘ﬁ8)ﬁ(‘?ﬁs(g’)'§gﬂ§¢'§@ﬂ (Cr-Ce)-alkyl,
- 00O (Cl-C¢4)-al kyl coo@@@h))-aawherﬁgﬂs, OpirenyCOBH, SODO{BeBs)-alkyheore t he
phenyl ring can be su ,\H_rted up totw tinmes, by F, d, CN, OH,
(C1-C6)-al kyl, _O (Cl-Ch) OCF3, = COOH, COO (Cl-C8)-al kyl or .
CONH2; ~ or R|0rd?a%cﬁrrdlﬁ1ﬁomn tt@@@hﬁéwmm the mitlegantaterete whish theyvfiech t hey

are bondsd a 3- 7- nenhgdiriéd, A BLT-AiepAbdletie saf i alddC heleRSeydlit ¢ihg RARhcont ai n
up to-2 further heteroatonms fromthe er-e

t
e ooycl T ¢ el g can. HaTCCauam up &6 BB E#Paaﬁtqm%ﬁremmwouaﬁe@r H
- Oxo, (Cl-C4)-alkyl or éﬂ(%ﬁ):l(vﬂiérbthelﬁeta‘onWﬁ:mgombb%ubeﬁtetéd]a.tpt@t least

~‘one of the radicals R3, d ro t he

physi ol ogically toler atfgggsgﬁ% Fﬁ%r i'u(;f C% er(gﬁ E%(Q gF@bE ?%'nglon?founds
of the formula | in whiNIREHRMY);, nore radicals have the foll ow ng neaning:
4 R7, R84gR9 and R10 are I ndependently of each other, H F, d, Br, OH,
NC2, 'CN, (Cl-0B)-alk or O (C1-C6)-al kyl, where alk
substitut ed, RiHtandR a@trnaﬂpmﬂ;@ﬂybqf paciRotaek H%Z(ér@s)-ﬁlkm (Cs-Qa)- F a,

(B, N QN ORIL UnsiiRel! (60 doa—éz)%%lo |
Cl-C6)-al kyl, (C2-C6 .‘
ECS- C7g - 2yc%/.oal (kyl ()C QIW% élr‘]iﬁqky c aqq(;ﬁ )ﬁlbe'{ﬁ"kynyl

can be substituted, orenyt @mrsoyphﬁnymwmbg the Gbherii , ric¥rl cadnobe

COOR1LL; 1§ 15R4 substituted, up to two times, by F, CI, CN, OH, (C1-Ce)-alkyl,
| O-(C1-Cs)-alkyl, CFs, OCFs, COOH, COO(C-Ce)-alkyl or
CONHy;

R16 and R17are, independently of each other, H, (C4-Cg)-alkyl, (C2-Cs)-
20 alkenyl, (C2-Cs)-alkynyl, (Cs-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cq)-alkylene, COO-(Cy-Cs)-alkyl, COO-(C2-Cy)-alkenwt,
phenyl or SO.-phenyl, where the phenyl ring can be
-substituted, up to two times, by F, Cl, CN, OH, (C:-Cg)-alkyl,
0O-(Cy-Ce)alkyl, CF3, OCF3 COOH, COO-(Cq-Cs)alkyl or
25 : CONHo;
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
R or S and where the heterocyclic ring can be substituted, up to
30 , four times, by F, Cl, Br, OH, Oxo, (Ci-Cy)-alkyl or
N(R14)(R15);

it always being the case that at least one of the radicals R3, R7, R8, R9
and R10 is not hydrogen, |

35
and the physiologically tolerated salts thereof.

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



R5 20 R6 R11 25 30 35is H F, d, N2, ORl1, NR12)(R13) or

(C1-C6)-al kyl, where alkyl, can be substituted, once or nore than once, by
F, is H F, d, N®, ORl1l, N(R12)(R13) or (Cl-C6)-alkyl, where alkyl can
be substituted, once or nore than once, By F; is H F, d, N2, O -Riil,
N(R12) (R13) or (Cl-Cs)-al kyI V\/nere al kyl can be substituted, once or nore
than once, by F; is H (Cl-C8)-al kyl, (Cl1-C8)-alkyl ene-0O (C1-C8)-al kyl or
(Cl1- C8) - al kyIR_C]-RBV\BQreé‘daLRWI carglige @m&nqeunﬂwf eeheotier, oo €hdH, once,

by F; R12 and R13 are, OPdewe de;er(scpts)eaRh ef f@-{@, élk plwﬁa)er algy! ; or
R12 and R13 form together th%t&u%éPltro en ato t ey are

bonded, a 3-7- member ed, “¥LpPeFY ONGE W IMQre, Pﬁﬁoﬂﬁ?cw can contain up

to 2 furtBer het eroat ons from t he group N, 0. or S and where the

heterocyclic lg cr,g? bﬁ' bstituted, up to four times, by F, C, Br, OH
o, (Cl-CA4)- %ﬁp 1) (R15); R14 and R15 are, independently of each .
ot her, H, (Cl- C8) -al kyl, (C2-C8)- al kenyl, (C2-C6)-al kynyl, (C3-C7)- -

| oal kyl . c7 | 1 | COR:
'((%8(()?:2 >é4) al enyl) cy :z#(ybr %’C Ncﬁd Cl@ %H he t§1enqgapn hglan be 5
substituted up to two &1 150@9 U EY (Qfﬁ:s)@ib‘yla(%%)'alke"y'

O(Cl Coho aI kyl, CF3, ?@8@ cidh F _ y‘i;;@é]gythe

hysi ol iy tol té It A t ﬁgm
Biven_to compounds of -t GarkNaNG. WheimA, BRORKY Ak AL SRS Bhve ¢ he

~foll owi ng meani ng 10 Kibstifed Pen@éld)rl?héreﬁtman bnels,pieyn & 1CH| BroORe|K br ot her
H F, d, Br, ébﬁvm R5S are H 15 R3. is H F, d, N®2, 0-Ri
|

1, N R12)(R13) or' (Cl where al kyl can be substituted once or
nore than once by F;, R4 is H F, d, NO2, 0-RlL 1, N(R12)(R13) or

(C1-C6)-gbkylrgwhere s 4, F, CI, NOz, O-R11, N(R12)(R13) or (C+-Ce)-alkyl, where
alkyl, can be substituted, once or more than once, by F;

RS is H, F, Cl, NO;, O-R11, N(R12)}(R13) or (C4-Cs)-alkyl, where
alkyl can be substituted, once or more than once, by F;.
20 '
R6 is H, F, Cl, NOz, O-R11, N(R12)(R13) or (C4-Ce)-alkyl where
‘alkyl can be substituted, once or more than once, by F;
R11 is H, (Cq1-Cs)alkyl, (C4-Cs)-alkylene-O-(C4-Cg)-alkyi or
25 : (C+-Cg)-alkyl-OH, where alkyl can be substituted, once or

— more than once, by F;

R12 and R13 are, independently of each other, H or (C1-Cg)-alkyl;
~or R12 and R13 form, together with the nitrogen atom to which they are
30 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, Cl, Br, OH, Oxo, (C4-Cy)alkyl or
N(R14)(R15);
35
R14 and R15 are, independently of each other, H, (C4-Cg)-alkyl, (C>-Cg)-
alkenyl, (C>-Cs)-alkynyl, (Cs-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(C1-Cs)-alkylene, COO-(C4-Cs)alkyl, COO-(C,-Cs)-alkenyl,
phenyl or SO,-phenyi, where the phenyl ring can be



_ radicals R7

al.kyl can be substituted once or nore than once by F;, 20 R6 is H, F, O,
N2, OR1l, N(RI 2)(RL 3) or (C -C6)-al kyl, where alkyl can be substituted .
once or nore than once by F;, Rl | is Hor (G -C8)-alkyl, where alkyl can be
suCIbstitut ed once or 25 nore than once by F, R12 and R13 are H or
(G -C8)-al kyl; 30 or t 3 h the
nitrogen atomto whi chh'ﬁ]tb%yi\&tédﬁCuIzﬁ{:H guﬂﬁ\e%”%gﬁi %gir:[g]ﬁdl_gat :h:e[)a 3}'
heterocyclic ring whi cfQ‘((@ﬂr%bﬁlké(I nGEsf UPOFer GRQdN (éﬁ)@@rﬁa&}aﬂwe or
" physiologically tol eratggNsglts thereof. 35 Very particular preference is
furthernore given to corrpounds of the formula | in which one or nore
radi cal s have the follow ng neaning: R7, R8, R9 and R10 are, independently
of .each o&hemandHhemphy€loloditally toldsatedrsafisIhe@oRl, R2, R4, R5 and R6 are H,
R3isH F d, N®, 0-RlL 1, N(R12)(R13) or (G -0C6)-alkyl, where alkyl
can be substituted once or nore than once by F;, Rl1 is Hor (G -C8)-alkyl,
where al kyl ety ipartular preferedce s given tonmorepolneds ohthe foymitla Lin Whithand R13
~are Hor (G ' 12.and R13 .form together
~with the ni tr(%)e%ﬁjg?w ra{dué%ﬂ%\hg\?%{%foﬂ ar b%ﬁﬁé@,‘ a 5-6-nmenbered, saturated
. heterocyclic ring which can contain a further oxygen atom 15 ' ' and the -
physi ol ogpcalgy R@'F@g aheqhﬁﬁl ts ta*a@rmé eﬁﬂ@ﬁw 8P €achSothlf, LS FT@ eyl ven to
corrpounds of ‘formil a Isdn ¢II(_; , H. I's particularfy breferably
. =OCF3. 20 Preference i % ¥o corrpounds of for mula | in which at |east
one of the radicals R7, R8, RO and RIO is not hydrogen. Particular : :
preference Iﬁ;ﬁ;ﬂ%&{g} CO younds of formula | in which at |east one of the
#RIB has the neani ng For . 25 Very particular
preference is given to conpounds of formula I in which at [|east two of the
radi cal s , RO an v h n t
preferen?:g |§?38| ven to(?%glﬁ%o@ ﬁd& ® ﬁqa} Mﬂuﬁﬁm%‘rﬁcf aﬁ% ‘}éﬁéjﬂ? R7,
" R8, R9 and RI O have t h&lkybaan ﬁgsﬁl-@SmUte(ﬁOFlCBQfmCHﬁdhaﬂ OBOerN F:adi cal s or
substituents can occur nore than once in the conpounds of

R4 is H, F, Cl, NO2, O-R11, N(R12)(R13) or (C4-Cs)-alkyl, where
' alkyt can be substituted once or more than once by F;

20 -
R6 is H, F, Cl, NOz, O-R11, N(R12)(R13) or (C4-Cs)-alkyi, where
alkyl can be substituted once or more than once by F;
R11 is H or (C4-Cg)-alkyl, where alkyl can be substituted once or.
25 : more than once by F,

R12 and R13 are H or (C4-Cs)-alkyl;

or the two radicals R12 and R13 form, together with the nitrogen atom to
30 _ which they are bonded, a 5-8-membered, saturated
heterocyclic ring which can contain a further oxygen atom;

and the physiologically tolerated salts thereof.

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

R7, R8, R9 and R10 are, independently of each other, H, F, Ci, Br,
CH; or CF3;



the formula |, such as -ORl1, they can then all, independently of each
ot her, have the given neanings and be identical or different. 35 The
‘invention relates to conpounds of the formula I, in the formof their
racemat es, racenic mixtures and pure endhtioners, and to their
difastereonmers and m xtures thereof. The alkyl radicals in the substituents
"Rl, R2, R3, ggl 55(5?%‘5%5 R7, R8, R9, 7 R10, R 11., R12, R13, R14, R15, R16
and R17 can be- &4 k¥ 8 5 - cREE AL or branched. Because of their higher -
solubility in water as conpared with the starting conpounds or basal
conpounds, p maceuti cal I ted I e rticularly suitable for
- medi cal appl (%ations: ﬁgs)éé’gg'l ﬁ@n@ﬁﬁgoggzb@'&;%r@aﬁmﬁ%lWDere
tol erat edb ani on or cat iathyl csiubeahibstilited oRce ok ngark thah @nee dyed aci d :
addition salts of. the conpounds according to the invention are salts of
i norgani c acids, such as hydrochloric acid, hydrobromc acid, .10. :
phosphoric al1d, net apiobbbibtCecCakaltyl, nherecalkyli carabe substituted anciedor and
~also of organic acidsmsHgh ?5,1@5'(5 igg. acid, benzenesul fonic acid, benzoic
~acid, citric acid, et anesu? oni ¢ aci’d, fumaric acid, gluconic acid,
glycolic acid, isethionic acid, lactic acid, |actobionic acid, maleic

~acid, nmel(g ¢ RARdnd RﬂB@'@%bl‘(@Pbﬁ -g;kiyg, succinic acid, p- toluenesulfonic
i e}})gg phar maceu ic%y tol erated basic salts

id and tart 15 acid - Syit
ar e ammoni nPLU 240 fils RIZ et B lenns dodether Gakn o WEPOSH ATt asei um

sal ts), alkaline earthwhiat atheyal e ( bonbeds @&gﬂ@hwmweals 2BRraRci um
salts), tronetamol (2 1.0Q- 2 I OX: thyl - 1..3- propanedi o0 R

di et hanol am ne, |ysi nehg{rgrag’f‘%'gpgﬂe‘gﬁéﬁ?cﬁ _Coré%mﬁgfqrﬁteﬁpéyg%r& 8%Pence i s
given to the tronmethanmol salts (also ternmed TR S,

tri s(hydfmxygRf e b%igwgﬁ|??%|§p{tﬁg%gggﬂﬁggﬂds of formula I. They

exhi bit a hi-gher bioava e corresponding free acids. 25
Salts which contain an anion which is not pharmaceutically tolerated, such

as trifluoroResferdrie 8l fathbRherRogivbhoredmiSoHsRPEf fRSmridle 1 iR iRiiéh fB &S
useful i nt.ebgfgi ates for preparing or purifying pharmaceutically tol erated

salts and/o I use in nontherapeutic, for exanple in-vitro, _
~appl i cat i onsR338 panticulanhynprefdrablyol@Fcal |y functional derivative" which is

d h d i i . i f d
ccor aiy tbrerpiencit SIS LARPRANGY dr fordhithdin JAtibl % o ¥ne ol R LD
on being adfditals &led& RYand R is naidydesgen. human, to form (directly or
indirectly) paRictlarcsrerstunge o ghVaf fPEsMbBuhdSof 3omAnhi VA WELARR! bLE
t her eof . )

one of the radicals R7, R8, R9 and R10 has the meaning F or Cl.

25  Very particular preference is given to compounds of formula 1 in which at
least two of the radicals R7, R8, R2 and R10 have the meaning F or Ci.

Very particular preference is given to compounds of formula | in which the
radicals R7, R8, R9 and R10 have the meanings 2-Cl, 4-F, 5-F and H.

30 |
If radicals or substituents can occur more than once in the compounds of
the formula |, such as —~O-R11, they can then all, independently of each
other, have the given meanings and be identical or different.

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

racemates, racemic mixtures and pure enantiomers, and to their
diastereomers and mixtures thereof.

The alkyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R8, R9,



8 . The physiologically functional derivatives also include prodrugs of the
- conpounds according to the invention, as described, for exanple, in H
Ckada et al., Chem Pharm Bull, 1994, 42, 57-61. Such prodrugs can be
met abol i zed in vivo to give a conpound atcording to the invention. These 5

: d t t t
e noent oo R R R R PR BB R T e T BRARY S BERRERC s
anor phous an® &rgRehad.i ne pol ynor phous f or ns. Al | pol ynor phous forns of

t he conmpounds accord| ng to the invention 10 bel ong within the scope of the
I nvention an are nlbher aspect: f the invention. In that which foll ows,

all referenc qablse SlEnFH@Q r el H‘Bf Hy wader 86 ragmpared with dhe tsgarting

| colrmo?nd(s) d@ibmﬂwrﬁerwltﬁéal ?ﬁ)rﬁ dleo o ahmceuaosiyt Qoletﬁéa %ﬁgé are 15

sol vates an un nal .derivatives escri bed herein.

The comoundﬁg@géﬁguﬁﬁﬁﬁ? J}- a@aﬂ‘? QF@@% n?%atse'i’”é’é t PRSSRSNBI nat i on
with ;)t h:ar amwaacemmauyldmlemdr haniqoaot i tatiof. Sugamomrmagéulfbdﬂ I
"Fornmul a | r { 1 O | ca
eftect dependaeriea dicbftich sl dthe' SO LTI IS Bk BfEnShn ch i s
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- Salts which contain an anion which is not pharmaceutically tolerated, such
as frifluoroacetate, also befong within the scope of the invention as useful
intermediates for preparing or purifying pharmaceutically tolerated saits
and/or for use in nontherapeutic, for example in-vitro, applications.

30

7The term “physiologically functional derivative” which is used here denotes

any physiologically tolerated derivative of a compound according to the

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

administered to a mammal, such as a human, to form (directly or indirectly)
35 acompound of the formula | or an active metabolite thereof.
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25 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
suitable for these purposes can, for example, contain from 0.1 ng to 10 mg,

30 {ypically 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
orally administrable individual dose formulations, such as tablets or
capsules, can, for example, contain from 1.0 to 1000 mg, typically from 10

35 1o 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 naturally has to be
tolerated in the sense that it is compatible with the other components of the
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25 _
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
to formula 1; as powders or granules; as a solution or suspension in an

30 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
the active compound and the excipient (which can be composed of one or
more additional constituents) are brought into contact. In general, the

35 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,
where appropriate together with one or more additional constituents.



10. The following are suitable for use as additional active conpounds for
the conbination preparations: Al antidiabetics which are naned in the
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conmpounds according to the invention of 1 he fornula . 1, particul arly for
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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
- resulting mixture.
30
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
glycols, alcohols. and combinations of two or more of these substances.
35 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%.

Transdermal administration is also possible. Suitable pharmaceutical
compositions for transdermal uses can be present as individual plasters



I n one enbodi nent of the invention, the conpounds of the formula | are 15
adm ni stered in conbination with a PPAR al pha agoni st, such as GN 9578 - or
GW 7647. In one enbodi nent of the invention, the conpounds of the fornmula I
are administered in conbination with a i xed PPAR al pha/ ganma agoni st, 20
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admi ni st er ed dompauridsnathicn aneé tisted belaw care disghisedt irs &JSP Dibtidrary efuch as
BVE-1 88484. ysAN 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),
GLP-1 derivatives, such as those which were disclosed in WO 98/08871 by
Novo Nordisk A/S, and hypoglycemlc active compounds which are effective
25 orally.

The hypoglycemic active compounds which are effective orally preferably
include sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1

30 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,
compounds, such as antihyperlipidemic active compounds and

35 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.



25 In one enbodi nent of the invention, the conpounds of the fornmula | are
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N ohe emb inent of e |nven |on the compounds of the formula | are

administered in combination with a fibrate, such as fenof brate, clofibrate or
25 bezafibrate.

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

30
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.

35 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 compoﬁnds of the formula | are
administered in combination with a polymeric bile acid adsorber, such as



30
2,3, 34, 4, 6, 7- hexahydr opyr azol o[ 4, 3-c] pyri di n-5-yl)-1-(4-chl orophenyl) - 2-
oxoet hyl ] am de; . (WD 01191752)), orexin antagonists (e.g. 1-(2-.
net hyl benzoxazol - 6-yl)-3 -[1, 5] napht hyrildi n-4-ylurea]; hydrochl orides (SB-
334867-A)), ldhoraoyaniife oPrexsb@igmy! -1 - (4, 4-dimethyl-1,4,6, 7- o
- tetrahydroi m dazo[4, 5-c] pyridin-5-yl)propan-1 -one oxalic acid salt (WD 35" .
00/ 63208)); TNF agoni sts, CRF antagonists (e.g. [2-nethyl-9-(2,4,6- B
tCrRiF mé'ltD hyl phemy|onederbodifient ofeef irwenﬁmn,-tﬁeyc_tdrdpwmwbﬁtﬁew§33rﬁm Q_Qa{r§65?5)), -
ant ag 0. U rti.n), ugrocortin agonists -agoni,sts (e.qg.
1- (4-chl oro- %%b%gé{ggum oéﬁ?ﬁﬁ@?h?fﬂ pwglﬁy?'}-ébpz-“%f%gﬁi'%‘s‘?ﬁﬂ fl%‘%—@%dol -6-
yl oxy) et h§l ai, 342,60 Bhrsvich asyMRAdAN ariHMR( 986,01/ 83451) ), MsSH 15 :
(el anocyt e-stimul ati ng hornone) agoni sts, CCK-A agonists (e.g. {2-[4-(4-
chl oro-2, 5-di met hoxypheny |)-5-(2-cycl-ohexyl ethyl)thiazol-2-yl carbanoyl] -
.5, 7- di met hy| ilmewe empodibent ef Hie imvention, Ube carapeundscpfitheafarnuid! are =

.99/ 15525) ) ;- i BH i 8RO WAt B f i wde Res), mxed
serotonin 5 (?gﬁﬁplg%trﬁ?aamggnor ad'??%?rg?ﬁc%%ﬁ)@m@t%‘F‘gpé%{’%m%15"49), 5HT

agoni sts, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO
01/09111)0 bowhesi emboaimertsef Bhel mMVEALGTAE UMpouNdy eMHe ariae 4re- 9. -

human growt h_hor.mone) .. .growth hornope-rel gasi,ng, conpou (tert-butyl

6 benzy! oxy- EArHRESred I SRhAtDOTI 2t 2pBERHoR. SOER B UReHATS T W 0

1 soqui nol i ne-2-carboxyl ate (WD .01/.85695).), TRH agoni sts (see, for exanmple,
"EP 0 462 884 Ok ofedin 2- OF  3- ' ﬂﬁ"g i8S (see,

for exanple, ]nLelHe?‘(\e %ﬁlﬁo@ﬁnﬁt éﬁ&%nﬁxggﬁ%_ﬁttﬁgg#\%n@&%oéﬁg@sEjarya- ?eaﬁl%, :
Marina; G as@8mipigterpdiia combiation, willyedipopsotein lipasednbibitoalsugpmaoblén to the
treat menygof 4@ggsity. Drugs of the Future (2001), 15 26(9), 873-881), DA
agoni sts (bronocriptine, doprexin), |I|ipaselanylase inhibitors (e.g. WO .

00/ 40569), PPAR nodul ators (e.g. WO 00/78312), RXR nodulators or TR

[ 3- agoni st s. In mnenembobiméntest thef invBstion)vhetdodipodrds etitid forialla acdreve

conmpound is : LR . SEE, . - "Persp ives, in the therapeutic use of
| eptin", Sal @ﬁﬁgﬁ@%{é@i'grfo?&'ﬁaﬁqmwﬁbgﬁﬁﬁ%ﬁ f'-'t,e E’Fﬁﬁb’@bl@%oheﬂﬁqh %’?pert

Qpi ni on on BRE2OHSM.her apy (2001), 2(10), 1615-1622. In one enbodi nent,

t he addijponal active conpound is dexanphetami ne or 25 anphetamine. In one
enbodi ment, the additional active conmpound is flenf|uramne or

~dexf enf | ur anih@ne| gmbedimenit 9fdhednyenation the campeunds pbihe farpulad arenpound

i s- si butram Bgminikierédsn SBRMMATRIN with Resquitlbhé @athelgdd HhiliriTPouer! aks |
oriistat. 3%81[}@8%%%452‘00(“ ment, the additional active conmpound is nazindol -
or phenter > .

25 In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist, such as ClI-
1027 or nicotinic acid :

“In one“embodiment of the invention, the compounds of the formula 1 are-
30 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.

In one embodiment, the compounds of the formula | are administered in
35 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.



I n one enbodi nent, the conpounds of the fornula | are admnistered in
conbination with bulk materials, preferably insoluble bulk materials (see,
35 e.g., Carob/Caromax(r) (Zunft HJ; et al., Carob pulp preparation for
treat ment of hyperchol esterol enia, ADVANGES | N THERAPY (2001 Sep- Cct),

18(5), 230-6)p %[ Oﬁﬁdthbﬁ %%%B%@?Qﬁ?s%gﬁw% dCch ftﬁ%’”’fd}'wJékaVé‘m

Nutrition Specjalties & Food ustri epar : :
65926 Frankf @ivstensy. 'nl‘iﬁ@tﬁ'@ﬂﬂnn\éﬁth @dﬂﬁﬂﬂtmldmhﬁﬁ(fﬁpaﬁﬁﬂd% effected in-

ég one( p; epanacsne)emﬁodwea?rm@l dtmt]jsc@ﬂﬂ@ftﬁﬁmﬂé Ité?écéadgﬁiﬁﬂétéreh wnd
romax(r) se n i on

admi ni st er ed q 'Rgt ?% W‘h)fa %‘@&9 'F'? iong,, sic agﬁx@ﬁ@%neprgﬂﬁé‘@n%r
muesli  bér s plﬁglitazcvmd I rdwglﬁalztn'restovome hadmpawridss whicly| srec didvioseid ®y of the -

Comiounce P Roblsh PR RO ) bl o

“phar macol ogi o:htnyqro matbyl%qm-ﬁzeqweazoInnglnnd@axyjpbeaysl]meﬂnyﬁ@ 4ithibi n the
protective scz% 8inglidee 10 present invention. 17 CH3 OH JTT-501 N01886r
- The exanpl es I ch are adduced bel ow serve to explain the invention

wi t hout, howdQene pmiodimgnt, ithe gompoungs ofythe formula | @re sministered in

10  combination with an a-glucosidase inhibitor, such as miglitol or acarbose.

In one embodiment,_the compounds of the formula | are administéred in
combination with an active compound which acts on the ATP-dependent:
potassium channel of the beta cells, such as tolbutamide, glibenblamide,
16  (glipizide, glimepiride or repaglinide. _
In one embodiment, the compounds of the formula | are administered in
combination with more than one of the abovementioned compounds, for
example in combination with a sulfonylurea and metformin, a sulfonylureé
and acarbose, repaglinide and metformin, insulin and a sulfonyiurea, lnsulln
20  and metformin, insulin and troglitazone, insulin and lovastatin, etc.

In another embodiment, the compounds of the formula | are administered in
combination with CART modulators (see “Cocaine-amphetamine-regulated
transcript influences energy metabolism, anxiety and gastric emptying in
25 mice” Asakawa, A, et al., M.;Hormone and Metabolic Research (2001),
33(9), 554-558), NPY -antagonists; -e.g: iaphthalene-1-sulfonic acid {4-[(4-
aminoquinazolin-2-ylamino)methyllcyclohexylmethyl}amide; hydrochloride .
(CGP 71683A)), MC4 agonists (e.q. 1-amino-1,2,3,4-
~ tetrahydronaphthalene-2-carboxylic  acid [2-(3a-benzyl-2-methyl-3-oxo-
30 2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-
oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea]; hydrochlorides (SB-
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 salt (WO
'35 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyt)-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-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1 H-indol-6-
yloxy)ethylaminolethanol;  hydrochloride (WO  01/83451)), MSH




.Y -hL'Y .3CY O00D00000000 "+CO i va M2 ~sTxxTxzzz=z= TTTTzTZTTzzZ
nrirm O000 cn0002z_ wzzzOOOOOOUQD " cyzzzzxz=TZS2T 2ZT22Ty2TTT O 27222222
~TTTT OOOOOQOCT i 44i vtvvto6= pOOOOOOOOO0AU LXNCLCVNG f CVNCVNNNCV C . -N ~
xe- Nr ~et ~(Al+oqCA, rr r |1J 15

' (melanocyte-stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-

- chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-yicarbamoyl}- |
5,7-dimethylindol-1-yl}acetic acid triflucroacetic acid salt (WO 99/15525));
serotonin reuptake inhibitors (e.g. dexfehfluramines), mixed serotonin

5 compounds and nofadrenergic compounds (e.g. WO 00/71549), 5HT
agonists, e.g. 1—(3—ethy|benzofuran—?-yl)pipe’.razine oxalic acid salt (WO

101/09111), bombesin agonists, galanin antagonists, growth hormone (e.g.

- human growth hormone), growth hormone-releasing compounds (tert-butyl
6-benzyioxy-1-(2-diisopropylaminoethylcarbamovi)-3,4-dihydro-1H-

10 isoquinoline-2-carboxylate (WO 01/85695)), TRH agonists (see, for

_example, EP 0 462 884) uncoupling protein 2- or 3-modulators, leptin
agonists (see, for example, Lee, Daniel W.; Lei'n'ung, Matthew C.
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a
potential approach to the tre_atfhent of obesity. Drugs of the Future (2001),

15  26(9), 873-881), DA agonists (bromocriptine, doprexin), lipase/famylase
inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312), RXR
modulators or TR B-agonists.

In one embodiment of the invention, the additional active compound is

20 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.

In one embodiment, the additional active compound is dexamphetamine or

25 amphetamine.
In one embodiment, the additicnal active compound is flenfluramine or —
dexfenfluramine. _ |
In yet another embodiment, the additional active compound is sibutramine.
‘In°one’ embodiment, the additional active compound is orlistat.

30 In one embodiment, the additional active compound is mazindo! or
phentermine. '

In one embodiment, the compounds of the formula | are administered in
combination with bulk materials, preferably insoluble bulk materials (see,
- 35 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,
Nutrition Specialties & Food Ingredients GmbH, Industriepark Héchst,
65926 Frankfurt/Main)). The combination with Caromax® can be effected in
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001 00000000 , XXX111x11i xiil1lls tol r=M=2rrr2=7Z2==rr2T2 at7. C klITM 1

rrT3:r22Z22T2xrrr Zr22 TZC mM 2rVI 2S Zr1r62

one preparation or by administering compounds of the formula :I and
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
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 ¢pming within the protective scope of the .-
10 present invention. - | |
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., . 00
' i %\OH |
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0
NO-1886 0 " OH
o
HSCtH\/\ /\/j(CHa
07 B
H.C CH,
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HO._
- MG, CH,
© 0. _0
0 P CH,
4
o K,C. 0,
0.0
BMS-188404 CH,

, B o
o CH, ‘
T e \1/\ O N,0 Gl 262570
N 0 o” H
JTT-501 |

The examples which are adduced below serve to explain the invention
without, however, limiting it.
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Example 5 from EP 0 193 249 was synthe31zed as comparative example A
Example A has the structure: '

- The compounds of the formula | are charactetized 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 combinatioh with other blood sugar-lowering active
10 - compounds (antidiabetics). o

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,

15 inﬂammations, immune diseases, autoimmune diseases, such as AIDS,.

' asthma, osteoporosis, cancer, psoriasis, Alzheimér’s disease,

schizophrenia and infectious diseases.

The acﬁvity of the compounds was tested as follows:
20 |
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
25 the synthesis of glycogen from glucose 1-phosphate by determining the
release of inorganic phosphate. Al 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
30  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)
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but with the following modifications_: Human glycogen phosphofylaée a (for -
example containing 0.76 mg of proteihlml {Aventis Pharma D.eut's'c'hlahd -
GmbH), dissolved in buffer solution E (25 mM B-glycerophosphate, pH7.0,
1 mM EDTA and 1 mM dithiothreitol), was diluted with buffer T (0 mM- -
Hepes, pH 7.0, 100 mM KCI, 2.5 mM EDTA, 2.5 mM MgCl,-6H20), and

- addition of 5 mg of glycogen/ml; to a concentration of 10 pg of protein/mi. ‘_

- Test substances were prepared as a 10 mM solution in DMSO and diluted

down to 50 pM 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 Hg of protemlml) and 20 pl of
glucose 1-phosphate, 2. 5 mM, were added to 10 mi of the solution. The
basal value of the activity of the glycogen phosphorylase a in the absence'
of test substance was determined by adding 10 ul of buffer - solution T
(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 withlth_e following

modifications: 50 pl of a stop solution of 7.3 mM ammonium molybdate,
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
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. :

ri
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7 93 58 o1
8 06 59 . 92
9 100 60 41
10 95 61 85
11 95 62 59
12 82 63. 92
13 74 64 40
14 70 65 56
15 90 66 97
16 89 67 92
17 75 68 54
18 64 69 99
19 94 70 100
20 85 71 95
21 81 72 99
22 79 73 85
23 - 59 74 47
24 87 75 84
25 82 76 98
26 81 77 96
27 90 78 69
28 91 79 58
29 72 80 65
30 95 81 49
31 98 82 40
32 98 83 34
‘ 33 100 84 98
34 59 85 98
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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

_Iowerin'g the blood sugar level. In particular, the compounds of formula |
exhibit an effect which is from 14- to 36-fold higher than that of comparative
example A. '

10

The preparation of one example is described in detail below;

The remaining compounds of formula | were obtained in an analogous
manner, where appropriate using customary protective-group techniques:



285 393 456 .580-689 793 896 9100 1095 1195 1282 1374. 1470 .1590 1689 1775
1864 1994 2085 2181 2279 23. 59 2487 2582 2681 2790 2891 2972 3095 3198
3298 33100 3459 Ex. % inhibition at- 10 M259296 5393 5491 55100 5696

Experimental section:
Example 1:
5 . a)  2- Chlorobenzoyl isocyanate

1.03g (6.6 mmol) of 2-chlorobenzamide were suspended in 3 mi of

- dichloromethane. After 1.17 g (9.2 mmol) of oxalyl chloride had been

. added, the mixture was heated to reflux for 17 hours. The reaction mixture

10 was then concentrated under hlgh vacuum and reacted in step b without
‘any further purification. - '

b)  3-[3-(2,4-Dichlorobenzoylureido]-4-methoxybenzoic acid

15  2-Chlorobenzoyl isocyanate (step a) was taken up in 8 ml of acetonitrile,
and a suspension of 1.1 g (6 mmol) of 4-amino-3-nitrobenzoic acid in 24 ml
of acetonitrile was added. The mixture was heated to reflux for 3.5 hours

~ and, after it had been cooled down, the precipitate was filtered off, washed
with acetonitrile and dried in vacuo. 1.68 g (77%) of the desired product

20  were obtained. -

M.p.: 240°C (decomposition}

- Example 2:

25 a) . 4-[3-(2-Chloro-4,5-diflucrobenzoyl)ureido}-3-trifluoromethoxybenzoic
- acid

The compound was prepared in a one-pot reaction. _
30.0g (155.8 mmol) of 2-chloro-4,5-difluorobenzoic acid were initially
30 introdubed, under a protective gas atmosphere, in a 11 round-bottomed
flask fitted with a gastight mechanical stirrer and a distillation head. After
300 mi of toluene had been added, 29.01 mi of thionyl chloride were added
while stirring and the mixture was heated to 60°C. At 60°C, the reaction
mixture was subsequently stirred for 1.5 h, after which 0.1 ml of pyridine
35 was added. After a further 1.5 h at 60°C, 90 ml of liquid were distilled off
from the mixture under normal pressure (maximum bath temperature,
125°C). The reaction solution was then cocled down to 20°C and ammonia
gas was passed in at 20-35°C (cooling with an ice bath) until the solution
was saturated. After that, 160 ml of THF and 120 ml of deionized water



5799 5891 59.92 6041 6185 6259 63.92 6440 6556 6697 6792 6854 6999 70100
7195 7299 7385 7447 7584 7698 7796 7869 7958 8065 8149 8240 8334 8498 8598
- Ex. % inhibition at 10 M 3594 3696 3791 %%103 3998 4092 41101 4299 43100

were added to the mixture at 20°C. The aqueous phase was separ_ated off
and the organic phase was washed with a 5% agueous solution of sodium
hydrogen carbonate. The o_fganic phase was then azeotropically dried by
distilling off 250 ml of liquid in vacuo at 50°C. 17 ml of oxalyl chloride were
5 added to the reaction suspension, which had been cooled down to 20°C.
| The mixture was subsequently stimed at 20°C for 2 h and then stirred at
50°C for 4 h. 200 ml of liquid were distilled off from the mixture in vacuo at.
50°C, after which 200 ml of toluene were added and 200 mi of liquid were
once again distilled off in vacuo at 50°C.. The mixture was cooled down to .-
10 20°C and a solution of 26.49 g. (119.8 mmol) of 4-amino-3-(trifluoro- |
methOxy)benzoic acid in 756 ml of THF was added. The product was )
separated off by filtration through a glass suction filter and dried to constant
weight in vacuo at 50°C. 52.6 g of the desired prdduct were obtained.
M.p.: 236°C |
15
b) 4-{3-(2-Chloro-4,5-difluorobenzoyl)ureido]-3-trifluoromethoxybenzoic -
acid TRIS salt -

A mixture of 10.0g (22.79 mmol) of 4-[3-(2-chloro-4,5-diflucrobenzoyl)-
20  ureido}-3-trifluoromethoxybenzoic acid and 3.0g of a,a,o0-tris(hydroxy-

methyl)methylamine were heated to refiux in 400 ml of 2-propanol until a

clear solution was formed. The solution was filtered in the hot and

concentrated down to a volume of 310 ml. The product crystallized from the

solution on cooling down fo 20°C. 10.4 g of the desired product were
25 obtained. '

M.p.: 176°C

The compounds of formula 1 can be prepared by reécting ureas of the

formula 2 or aniline derivatives of the formula 3 with aroy! isocyanates, with
30 reactive acid derivatives, with acid chlorides or with anhydrides, of the

formula 4,- |



44101 4596 4692 4798 4899 49103 50108 5196 28 Ex. % inhibition at 10 | M 8699
87102 8899 89102 9095 9194. 9295 9396 9488 9596 9690 9797 9895 9995 10095
101100 Conparative Exanple A exhibits 3%.i nhibition at 10 pM It can be
‘'seen fromthe table that the conpounds ofl the formula | inhibit the 5
-activity of glycogen phﬂgph@ryl ase a and aﬁg therefore well suited for
~l.owering. the bl ood sugar l eylel . In partlcu r, the conmpounds of (DormJI al
‘exhi bit an effectqy s Trom 14- t 83364 i 7§
conparative: exagﬂﬁe ) The preparati

detail bel ow, : JREOMPoUNds g Fg
anal ogous nanner mher. appropriate U@ing cust’Gmary N g
t echni ques: E&peﬁ?neﬁ?al sectlon - BRanpbe 1. 5 . a) 2 9Chléw benzoyl
iI'socyanat e ‘
| 2 S 4

_in which R1 to R6 have the abovementioned meanings. The resulting free
- acids of the formula | can then be converted, with the corresponding bases,
5 into the corresponding physrologlcally tolerated salts of the compounds of

the formula 1. ' |

For dlarification: if formula 4 is an acid chloride, Y is Cl, if 4 is an

isocyanate, Y is N=C=0, and if 4 is an énhydride, Yis

O
R8 R7

, R - R10
10

Preference is given to the method of preparing the compounds of the
formula | by way of the aroyl isocyanate 4a, as depicted in the following
scheme: '



1.-03 g (6.6 rrrml) of 2 chl orobenzam de were suspended in 3 m of

di chi oronet hane. After 1.17 g (9.2 mol) of oxalyl chloride had been

added, the mixture was heated.to reflux for, 17 hours. The reaction mxture
-10 was then concentrated under hi gh vac®#dm and reacted in step b without

any. further purification. + 4- Di chl or obenzoyl ) urei do '

) - 4- met hoxybenzoi ¢ acid 15 2 rc??s '?‘Izoyl i socyanate (step a) was taken up -
in.8 mM of acetonitril e@ and 1a5@@§293|0§,|1é)n of 1.1 g (6 mmol) of ‘
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down, the precipit s fil tew[d;:q:ib washed with acetonitrile and dr| ed
in. vacua. 1.68 g of the4dﬁ§p|¢@d product 20 were obtained. Mp.
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4- E3- (2- Chl or 0- 4, 5- di f | uor obenzoyl ) ur ei dol - 3= trifl uor onet hoxybenzoi c acid
~The conpound was prepared in a one-pot reaction. 30.0 g (155.8 nmmol) of '
~2-chloro-4,5-di fl uorobenzoi ¢ aci d re initially 30 introduced, under a
protective gas atnospherg, in a 1 llgoupg-bottoned fhask fitted with a.
- gasti.ght nmechanRrgal 7rifer and &Idisyillati ep heacR? \Mfter 300 m of
t ol uene had been : ol ; @dﬁed whi | e
stirring and the- e-was® heated-to—666 At the reaction mxture
was subsequently s ed for 1.5 hiolugneer whi ch K m of pyridine 35 was
added. After a -f#®StherR105 h .at. 60C,. 90 ml .of RI qui RMere.distilled off
fromthe m xture under normal pressure (maxi mum bagh tenperature, 125C).
The reaction sol utidn was then cool ed d 9 0C and ammonia gas was
passed in at 20--35C (cooling with an iggn%oqﬁcf until the solution was .
saturated. ‘After that, 160 nl of THE and 120 ml of {ei onized water 30 were
added to the m xture at 20C. The aqueous phase was beparated off and the
organi ¢ phase was washed with &%%@queous sol ution] dérexasipem hydrogen :
carbonate. The organic phasa was§_then azeotropical |y Tdivesgmpy distilling
off 250 ml of liquid in vacud H0C.OH7 nl of oxal yb. Kdl oride were = added
to the reaction suspension, whichihad been cooled dpwn to 20C. The m xture
was subsequently stirred 'diN 2007 forR® h and t hen styrred at 50C for 4 h.
200 nl of liquid were distilledff, fromthe mxture in vacuo at. 50C,
after which 200 M of tol uene weréadded and 200 ni of liquid were once
again distilled off in vacuo at 50C. The m xture was g#oled down to 10 20C
and a sol ution of 26f6,%x51—n(,;a,19 8 mol) of 4-am r%]s (trrifhluoro- :

O 3

met hoxy) benzoic acid |3 of THE was acj}oledJL ctopas
\/ f R8
forexample:
2-Propanol

R4 O
O 6R3 OH
R8 R7 /”\
R
_ Rt R2 Rb
R9 R10

HO OH
| R

H,N  OH

The preparation of | can, in a general manner, take place in a one-pot
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: | W|th sodlum hydrogen carbonate solution and the ‘organic phase is-

,subsequently dried. The acid amide 4b is converted into the aroyl
isocyanate 4a by adding oxaly! chloride and then heating. After the

15 unreacted oxalyl chioride has been removed, the aniline 3a is dissolved in
a suitable solvent, such as THF, and added to the solution of the aroyl
isocyanate 4a, with the reaction product precipitating from the solution. The
compound of the formula I is separated off by filtration. The TRIS salt of the
compound of the formula I crystallizes after the compound of the formuta |

20 has been dissolved with TRIS at boiling heat in a suitable solvent, such as
2-propanol, when the solution is s'ubsequently cooled.



Preference is given to the nethod of preparing the conpounds of the
formula I by way of the aroyl isocyanate 4a, as depicted in the follow ng
schene: 32 RB RO RO RIO4b 0 OH H2 forexanple: 1. SOCI2, toluene 2. NH
3W ) 3. THFWQmIO&AQZN?aHCOB(zo 0 toluend4R8 N=C=0 R10 RGT/ER9303251 not

_isolated R4 @aig{t@éw HO -%r--OH forexanple: 2-Propanol R8 R9 R10
| OH for exarrple . Tol uenef THP 2. HZO RA& 0.1 OH L .
o A compound of the formula |,

R6 -

R3

ol I
v
R1 R2

in which

-~ R7, R8, R9 and R10 are, independently of each oth'er, H, F, Cl, Br, OH,
10 NOz, CN, O-(C4-Cg)-alkyl, O—(Cz-Ce)-alkenyl, O-(C2-Ceg)-
alkynyl, O-S02-(C1-C4)-alkyl, {C1-Cg)-alkyl, (C2-Ceg)-alkenyl or
(C2-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be

substituted, once or more than once, by F, Clor Br;

15 R1andR2 are, independently of each other, H, (C+-Cg)-alkyl, where alkyl
can be substituted by OH, O-(C4-Cy)-alkyl, NH2, NH(C1-C4)-
alkkyl or N[(C4-Cs)-alkyll;, O-(C4-Cs)-alkyl, CO-(C4-Cg)-alkyl,
COO-(C1+-Cs)alkyl, (C4-Cg)- alkylene-COOH or (C+Cs)
atkylene-COO-(C;-Cs)-alkyt;

20 _

R3 is H, F, Cl, Br, NO,, CN, 0-R11, unsubstituted O-phenyl, S-
R11, COOR11, N(R12)(R13), (C4-Cs)-alkyt, (Cg—Ce)—alkenyl,
(C2-Cs)-alkynyl, (Ca-Cr)-cycloalkyl or (Cs-Cy)-cycloalkyl-
(C4-Cy)-alkylene, where alkyl, cycloalkyl and alkynyl can be

25 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, unsubst_ituted O-phenyl, S-
R11, COOR11, N(R12)(R13), (Cq-Cs)-alkyt, {Co-Cg)-alkenyl,
30 (C2-Ce)-alkynyl, (Cs-Cy)-cycloalkkyl or (Cs-C;)-cycloalkyl-
(C4-Cy4)-alkylene, where alkyl, cycloalkyl and alkynyl can be
substituted, once or more than once, by F, Cl, Br, OR11,
COOR11 or N(R16)(R17);




The preparation of I can, in a general manner, take place in a one-pot 33
- process, thereby greatly sinplifying its industrial-scale preparation. For
this, O is converted into the acid chlg ide in a suitable solvent, for
_exanple tol uene, using a suitable reag such as thionyl chlorlde or
~oxalyl chloride. As required, a sui tabl e catalyst such as pyridine, NWP

Onroneiet” rdant [ ORI BN RIS A AR BBne Al & TS
~chloride is convertedRht,oCORRME, bll(laﬁr?.)ﬂﬁwh (Qus@m)@lkyli t(é:b-IQs)ﬁH@glqht s,
such as passing amnl(@é@z_a!%?l th@a\/@ﬁc&y SUC !iu&j_l_ogc 7?@2589 k@l-

solution of ammonia in S wat er

and a suiPabl e sol vent (Cr)-alkylanea whane alkyle cxelostkyt @ndmlkyradcﬁarbhem Xt ur e
to ensure that any sol 'éﬂlbsﬁm | M %P'erl‘é)ﬂwarﬁfdn%é WGFP@SB$ Ave,

- separat ed, -washi ng take ce um ydrogen carbonat e sol’ution
-and the organi c phase: |§08§{€|Hﬂs@'dﬂm@{1{g)$%r ed. The acid amide 4b is =~
converted into the aroyl isocyanate' 4a by addlng oxaIyI chl ori de and
then heating ter th IJ-‘mé t oxaky | 3[5@ nrerm the - ..

“aniline 3a i 5@ ssol vegs}_ﬁ ' Eﬁt E@?ze@%’ be}ﬁ? '['ﬁf‘ﬁJSggJ “PhREY!A ed to
-the sol utbon of -t he ar d¥11, Cﬁ)&ﬂ?ﬁ‘haN@Rﬂ} RdB}, h((31h@s)r-£hyit |(6@-Qar)-@4:|wnyl

Cepar ated of f by 11 fl‘ea{te oyt CEETRYSEIRL 85 EEEDSybioRlok or

separated o y filtr 0 0 n ornu a

| crystallizes-after tHe1€aingby lwe@f\nﬂnerr@ allsylrrwaloallqbandsaibmd afirs b8l ved .
with TRIS at boiling hegbsiitited, s(sﬁéeaamné@m oneHC lyars o Brrompi when

a

conpound of 't he ?3??5?Zféb%%oﬂvéﬁsa&?%i‘éﬁéifégzﬁl o R S and RL 0
are, ind¢pendentl y of each other, H F, d, Br, O4 10 NO2, CN,

0 (OO0 -aliey O (G Lo, (S 6CEaRahyEREAELD ol e, ny1
where al kyl, al keny | aHWI,aalky:nyll andhalkyoyl sabshe tsubstitutesh cnoer omonaret han
??)fe%;)yarkyld %erBtra al yI n@é‘aabg)f sugf’hmw%&@é‘ ??:IC?CZ; r]:Ir ky:-|
NH2, NH(C -C4)- alkyll or N (Cl-C6)-alkyl]2, '0-(C-0C8)-alkyl,

Clol-( ( |CI - CBY co%lﬂ(% af\re% Qgﬁgére(?@m@é dently d@' ee%) oﬁ{éfylwizg % % -Cg- ) -
: 3nsﬁb§t ?t ut ed(O phe%yl a¥l§ ylz( )-a?kynyl (03’ 7)~cycloa F (Cs- )cy oaijkyl-

- (Ct-Cs)-alkylene, COO-(C4-Cy)-atkkyl, COO-(C,-C,)-alkenyl,
phenyl or SOzphenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C+-Cs)-alkyt,

25 : O-(C4+-Cg)-alkyl, CF3, OCF3, COOH, COO-(C4+-Cs)-alkyl or
' CONHz;

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, (C1-Cy)-alkyl or
N(R14)R15); ‘

R14 and R15 are, independently of each other, H, (C4-Cs)-alkyl, (C2-Cs)-

35 alkenyl, {C2>-Cs)-alkynyl, (Cs-C7)-cycloalkyl, (Cs-C7)-cycloalkyi-
(C1-Cs)-alkylene, COO-(C4-Cy)-alkyl, COO-(C,-Cy)-alkenyi,

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

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



Rt1, COORII, N(R12)(R13), (d-Cr,)-al kyl, A-Co6yal kenyl, (C2-C6)-al4nyl,
(C3-C7YCY( Qal kyl O (C3-C7)-cycl oal kyl-- (CI 4) - al kyl ene, where al kyl,
cycloal kyl and al kynyl can be 25 substit once or nore than once, by F,
d, Br, ORI1l, COORL 1 or N(RI 6)(RL 7)3%30 R4 is H F, d, Br, N2, CN -
O'R |, unsubstitut ed 0- (b#(étm—y‘ls,) afkyl,RUCF;, COORLL, CGO?&Z)G d%:bﬂ@ﬁ) ol kyl ,
(Cc2- 06) al kenyl , Nﬂ kynyl, (C3- C+cyc| oal kyl or -Cr)-cycl oal kyl -
(d--A) -al kyl ene, vvhere al kKt | cycl oal kyl “and al kynyl can be substituted,
once or nore than once, by F, d, Br, OR11, COORl 1 or N(R16)(Rl1 7); .35 R5

NRL) (Reg) ToghEIERe, ‘@?Nb‘?ft ééé‘f%é}c@*}@/ﬁ%@%@z- L

(C3I C7|) kcI cl ogl klylk orI (Eﬂf@fm ;)Qd)tﬂikwi ( 3((@i)-opgioaliyk )-ayloatiyld Eyl -
cycl oa and al kyn !wfk@

c:ly, Br, )((Rll, COO%:L){ g N I g& ngam rocﬁkyl :qudz@ Eﬂ'@iiiloﬁll
‘unsubstituted O phenyl P '@@X‘i WN@F&Z@"G?]P*B%"N’ (mgcsynahew

(C2- 0B) - al kenyl, (C2 C&)Jbaflﬂmﬁd”up {CBvETimey ByoR)| (&IS(|CI<WO(—F:iC(llzjta‘)-‘ia‘.ﬂ'@})I0al kyl -
G - 4) - al kyl ene, o |

gubstlgut edy once or- rrgégcf #&E%Mke&gﬁyaé&é %E’l Cé%( c%@f@&(ybrow (R
16)(R17)1015 R11 is H Q@WHg8)-al kyl, (C2-C8)-alkenyl ‘or (C2-C8)-alkynyl,

gﬂgree al EW ’orﬁg%gﬁﬁ'ﬁ f%l’rhbp@&?@lnyvﬂﬁ tﬁag‘gﬂéé%ﬁ %ﬁ%{ngﬁl \ﬁgﬁé iy aret han

| ndependent |y of each ®OREed, g, 3(7@9@)erad,k§aturqt@g redprocythie ring, which
(C2-CB)-al kynyl . (€3 Cehnasestainl gy to z(mhghe@?‘é‘ét%{g‘gﬁém the r%%/)\hﬁ'ﬁy' ene,

e i ilaﬁy'be Sk & et biiera T betarbiaNiaing an be Sppsttaled op o

(C1-Co)-8bkyl, 25 O (Clowo)timeky!by CF3, CI,O08:3, mx@OQd1Qﬂ;4)(@p(y|ald'ryl or
CONH2; or R 12 and Rli}j(hq#g@,l éoget her with the ni trogen atomto which
they are bonded, a 3 g saturated heterocyclic ring which can .
contain up to 2 further het eroatons fromthe group N, 0 30 or S and where

the heterocyqldivays Heikdthd @ase et 4tiesdt oHRB df%he radicals R3, R7, R8, R9
: and R10 is not hydrogen, '

20
and the physiologically tolerated salts thereof. -

2. A compound of formula | as claimed in claim 1 wherein

25 R7,R8, R9and R10 are, independently of each other, H, F, Cl, Br,
: OH, NO,, CN, (C4-Cg)-alkyl or O-(C4-Cg)-alkyl, where alkyl
- can be substituted, once or more than once, by F; '

R1and R2 areH;
30
R3 is H, F, Cl, Br, NO;, CN, O-R11, unsubstituted O-phenyl, S-.
R11, COOR11, N(R12)(R13), (C1-Ce)-alkyl, (C2-Ce)-atkenyl,
(C2-Ce)-alkynyl, (C3-C7)-cycloalkyl or (Ca¥C7)4cycloaIkyI~
(C1-Cy)-alkylene, where alkyl, cycloalkyl and alkynyi can be
35 substituted, once or more than once, by F, Cl, Br, OR11 or
COOR11;

R4 is H, F, Cl, NOz, O-R11, N(R12)(R13) or (C1-Ca)—alkyl, where
alkyl can be substituted, once or more than once, by F;



four tinmes, by F, d, Br, OH Oxo, (Cl-C4)-alky | or NR14)(R15); 35 Rl14
and R15 are, independently of each other, H (Cl-C8)-alkyl, (C2-C8).-

al kenyl, (C2-C8)-al kynyl, (C3- C7)-_'cyclcgg7kyl , (C3-C7)-cycl oal kyl -

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

‘SC2- phenyl, where the phenyl ring can be substituted, up to two tines, by

F, d, CN < Cl- C86) - 13 5 - ; CF3, : Cicn\l
COQ( C1- CB) - al 5yl( or )C(‘J%I}:E)ﬁ lgllﬁﬁgl%b%z}?gi%ﬁll ﬁ%&%&ﬂ%‘ﬁﬁﬁﬁwemrﬁt her’,

H, (C1-C8)-al kyl, (C2-@hy cambkersubstiu, eaicealrkyorg thag @dic€7dy Eycl oal kyl ,
(C3-C7)-cycl oal kyl - " (Cl1-C4)-al kyl ene, COO (Cl-C4)-al kyl, :
COO (C2-4) =al kenyl, phenyl  or S02-phenyl, where the phenyl ring can be '
subst it utsd Rp 10 fwo !t Forks CloiCk, CBRI1ON(REBNRIBLOCH) - GeXoHYL, Where

0- (C1-C6)-al kyl, CF3, GRyBcaBetdubStiatdd lorieBlordhéid thah oheeGNH2; or R16 and
R17 form together with the nitrogen atomto which they.ar'((a@I onded, a

3-7-nenbered, saturated heterocyclic ring which can contain up to 2 - '
. further hgt 'eRjgt ons frésn tHe ¢Cp0R)-AlkyD- @1—@8)€Bg|€§/léﬁ€-@((t}h@3j1§dl_(l9r (&@ycl ic
ring can be substituted~ Wy 0 | MBS, . F, . Br . Oxo, §
(C1-C4)-al kyl or N(ng?(@%%&y‘lékgl‘&é%e %Fgfy,l'gcqr%gecaéJQ$QtH§d,aqﬂqeeggt one
of the rHdicals R3, R7madreth®oneadyFO i s not hydrogen, 20 and'the
physiol ogically tolerated salts thereof. 2. A conpound of forrmula | as
claimed in claim!| wherein 25- R7, R8, RO and RI O are, independently of .
each other, RIZ2@ndR13gre, indppendeptly okeagiroties) Hardph-Ga)-atiofiCl- C6) - at kyl-,
where al kyl of ®120andUR$S o, ebgetitr Svith th® nirddid afh o \m‘cﬁ?thﬁil d R2
are H 30 R3'is H F, gthr, , CN 04?11, .unsi st|tuted Q- phenyl, S .
' R11, COORL1, N(R12)(R13Phdednacky-meibereq, Satemted helerpeyciic tpg veyich| kyny! |
(C3-C7)-tycloal kyl or ¢aB-conjainwpl tead fyrther(iStefohtoak fidre ke grb@s N, abkyl ,
cyel oal kyl “and al kyny! ocef ey iars HERLbH G ic ARG Bano SR GHBENLEE Y
four times, by F, 7 Cl, Br, OH, Oxo, (C1-C4)-a!kyl or
N(R14)(R15);

20 R14 and R15 are, independently of each other, H, (C4-Cg)-alkyl, (Cz—Ca)-‘

' alkenyl, (C2-Csg)-alkynyl, (C3-Cr)-cycloalkyl, (C3-Cr)-cycloalkyl-
(C1-Cq)-alkylene, COO-(C1-Cs)-alkyl, COO-(Cy-C,)-alkenyl, -
phenyl or SO-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-Cg)-alky,

25 - O-(C4-Ce)-alkyl, CFs, OCF3;, COOH, COO(C4-Cg)alkyl or
CONHg; :

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

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br,
CHs or CF3;

35 R1,R2,R5 areH;

R3 is H, F, Cl, NOz, CF3, O-R11, N(R12)(R13) or (C4-Cg)-alkyl,
where alkyl can be substituted once or more than once by F;



R4 is H F, d, NO®, ORl1, NR12)(R13) or (Cl-C6)-alkyl, where alkyl can

be substituted, once or nore than once, by F;, 37 RS is H F, d, N2, .
N(R12) (R13) or (C1-C6)-al kyl, where alkyl can be substituted, once or _
more than once, by F; R6 is H F, O, N8, 0-RL 1, N(R12)(R13). or o
(Cl- C6) - al kylR4 where ad kylF,can NJ@z,StDF&tDtMﬁdNée )gtvs) apr(&m%u@nce by -

(c1705) 2yt o vhr SRS B B UEREG e Sk B oy £

once, by F; Rl12 and R13 are, |ndependently each other. ,-.Hor
(C1-CB) - al kyI or e e
which. they 86, bond ?@1 %39 g bsl]g L’\rAg Fl?bé gjré!c$% :&é?%ﬁﬁ% whi ch

15 can codtain up to 2Where aliyl ﬁ@ltl@ﬁ(ﬂlb@h@t&dcﬁw ner@redipampneebyFs. and
where the heterocycllc ring can be substituted, up to four times, by F,

a, -4 | k r. N(R14)(R15 20R14andR15ae :
mdependentl%(']c;f each b%h‘:? {(]F-Il 8@@ @)ngﬂrﬁyﬂ'&yl(@l bg)substiliag once or
_(C2-C8)-al kynyl, (C3- C?r)oreyné@@h&ylb K,C3- C7) - cycl oal kyl - (Cl1-C4) - al kyI ene,
COO- (C1-CA) - al kyI COO (C2-A4) - al kenyI phenyl or S02- phenyl where the -
phenyl ring can be substituted, up to two tines, by F, d, CN o™,
(C1-Co) - ‘Ia[DkyR122£nd:R(lGlar@6—)oa((ByC,g) -alk$l; OCF3, COO—| CCIJ(Cl C6) -.al kyl

CONH2; and the physiologically tolerated salts thereof. 30 3. A conpound of .
forrrula | as clainmed in claiml or 2, wherein R7, R3, R9 and R10 are,

i ndependent | pr ¢he dyeradicalsr R12,ard R@B, foBn, togetenwittibe résogen akim S are
H R3is H F 4, NR2yHd3 tnRlafe %ﬁgé&i (513%-%eﬁﬂer%) ééﬂﬁﬁteﬂ wher e

al kyl can be substi t ut ed once or, nore, t han once 4 1S

NO2, 'CF3, O-FRh 1, F RieF9e¥elisying-wiien ces)contaip a fl\ﬁﬂ?@l’@%@!}/ﬁt%n be
substitut®d once or nore than once.by F; R6 is H F, d, NO2, CF3, 0-Rl1,
N(R12) (R13) qr ca be substitut ed once or nore
t han once by F_!d(l%E@%IO&Q&?HHY&M@?S&P'I??{I‘) re al kyl can be substituted -
once or nore than once by F, 10 R12 and R13 are H or (Cl1-C8)-al kyl; or the

two radical s4R12 AGRGul@bMnd ﬂﬂﬁﬂl‘ﬂ 2 SBimtdPirl"bhé 39 Ford! & htths 1

_ to 3, whereln
20
R7, R8, R9 and R10 are, independently of each other, H, F, Ci,.Br,
CHs or CF5; ' |
R1,R2,R4,R5andR6 areH;
25
R3 is H, F, Cl, NO,, O-R11, N(R12)(R1 3} or-(C4-Ce)-alkyl, where
alkyl can be substituted once or more than once by F;
R11 is H or (C4-Cg)-alkyl, where alkyl can be substituted once or
30 ‘more thanonce by F, - -'

R12 and R13 are H or (C+-Cg)-alkyl;
or the two radicals R12 and R13 form, together with the nitrogen atom to
which they are bonded, a 5-6-membered, saturated
35 heterocyclic ring which can contain a further oxygen atom;

and the physiologically tolerated salts thereof.

5. A compound of the formula | as claimed in one or more of claims 1



A

whi ch they are bonded, a 5-6-nenbered, saturated heterocyclic ring which
can contain a further oxygen atom 15 and the physiologically tolerated
salts thereof. 4.- A conpound of the fornmula | as clained in one or nore of
clains 1 to 3, wherein 20 R7, R8, R9 an¥ RO are, i ndependent |y of each B
other, H, F, t6l4, wheBein it@ﬁﬁx@écﬂ:‘@se, i trofféthdrdol fit.and R6 are H 25 R3 is -
H F d, NO2, 1, NRLl2)(R13-)-or=(Cl-C6>-al kyl, where. alkyl can be . -~ "
substituted once or nore than once by F;, R11 is H or (Cl-C8)-alkyl, where
al kyl can be &ubstAtphaauhaoent@;abrwhi&ﬁ)cnmpazisehameoonmdw df,tth(R)ramnrlﬂls’s are H
or - (C1-C8)-al | d R13 form together with the
nitrogen aton%%laa'rﬁ\%d hﬂ&%}g@"@?g ﬁngji%%g 6- menbered, saturated 35

' heterocycl5| c ring which can contai n a further oxygen atom and the

physi ol ogi caly tod ngﬂ%ﬁ'ﬁlgcéﬁ'iéa‘? viHien %Bfnprées'%vr\ﬁoglp%?g d?fthtehforﬁaéﬁqg

clainmed in one or | al ns eln It is, In eac case
‘the tronet harfii clained "BOT‘R %H&PF%@BGH"B&N %5@?%%%:0? feareohleod suggre of

~the conpoundsOwgﬁngla@w@domlpogﬁgsor nore of clains | to 5. 5 7. A -
pharmaceutical which conprises one or nore of the conpounds as clained |n N
one or nore of clains 1 to 5 and one or nore bl ood sugar- |owering active
conmpoundd0 1@.8. A\ pharmmaceutidat avhighicomprisestoniesers mone’ ofdhermnpmindshe

E?;’P?‘n‘é‘ds “HEOBELA e mis BRGE e 103 4k Sob SR 0 " i e 1

5 for producing a nedicanent .for treating type 2 diabetes. 15 10. The =~

use of the carpounfip §§? g\r‘ ﬂ?é‘@v\gmraﬂuﬁgfggglém;%% |ﬁforf‘e| @r‘ ﬁ%ré of %Iaflr'ﬁsf‘lofo

produci ng a r%‘dl cament sugar, he use
conmpounds as %4 GiRg grfae Paw&"g fotrQﬁt'HQr%pfF 2t%a 92935 in combi nation
with at Hgast one further blood sugar-|owering actlve corrpound for

produci ng a ngdic nt for.treatin di ahet es. se of the
conpounds asn@d P3e & Qqe POWBPgn%¥g§IC§q' %1'" e or more ° ciaims 1
5 for producmg a medicament for lowering blood sugar.

11.  The use of the compounds as claimed in one or more of claims 1 to
20 5 in combination with at least one further blood sugar-lowering active
compound for producing a medicament for treating type 2 diabetes.

12. The use of the compounds as claimed in one or more of claims 1 to
5 in combination with at least one further blood sugarlowering active
25 compound for producing a medicament for jowering blood sugar.

13. A process for producing a pharmaceutical which comprises one or
more of the compounds as claimed in one or more of claims 1 to 5, which
comprises mixing the active compound with a phamaceutically suitable

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

14. A process for preparing the compounds of the formula i, which
comprises reacting ureas of the formula 2 or aniline derivatives of the

35 formula 3 with aroyl isocyanates, with reactive acid derivatives, with acid
chlorides or with anhydrides, of the formula 4,



5-in conbination with at | east one further blood sugar-lowering active.. 25
conmpound for producing a nedicanment for |owering blood sugar. 13. A process-
for producing a pharmaceutical. which conprises one or nore of the
conpounds as clainmed in one or nore of Ghins 1 to 5, which conprises
m xing the active conpogad w th a pharnmace |cqﬁly sui tabl e 30 ex0|p|ent -
and bringing this HEXtu e iffto a formwhichiis jpuitable for - . © -

adm ni strati on. @v‘ gior prepe
S y

whi ch conpri ses eac ureas of the fo

the 35 formul gy Wi RESOcyanat Wk [

with acid Chlg& d%or th anhydrid off the™fornula 4, £ "N
| | R4 Rl R {Z which RL to REO Wéve the meani n§® glvBhﬁln claim -
4 15. The process for preparing the conpounds of the, fornmula | as clained"
in claim214, wherein_ aroyl isocyanate of tge formula 4a is reagted with .
acid of the formula §a R8 0 RO RI0O 4a 100 N=CFO R4 0 R5 3a in which RL
to RLO have the nmeanings given in claim1. 16. A process for preparing the

'phyS|oI ogically tolerated salts of the conpounds of the foinula-1, = which "~

conprises redtwhigh RidoRHehavs the mfeanims glfercmﬁamdls of the for mul a |
W t h a correspondl ng base. .
_5 156. The process for prepanng the compounds of the formula 1 as
claimed in claim 14, wherein aroyl isocyanate of the formula 4a is reacted
with acid of the formula 3a, ' '

R8 R7 : R3
N=C=0 ‘OH
HN R6
RO R10 A
5 .
42 RS 2a

10
in which R1 to R10 have the meanings given in claim 1.
16. A process for preparing the physiologically tolerated salts of the

compounds of the foermula-, which comprises reacting the free acids of the
15  compounds of the formuia 1 with a corresponding base.

17.  The process as claimed in claim 16, wherein the base is o0, on-tns—
(hydroxymethyl)methylamine (tromethamol).

20 18. A process for preparing the compounds of the formula i, which
comprises, in accordance with the following reaction scheme in which R1 to
R10 have the meanings given in claim 1,



17. The process as clainmed in claim16, wherein the base is
(tronmet hanol ).
conpri ses,

(hydr oxynet hyl ) met hyl am ne
the conpounds of the fornmula 1, which

a,a,a-tris-
20 18. A process for preparing
in accordance with the

foll owi ng reaction scheme in which RL téd1 R10 have the neanings given in

claim1, 41 0 toluene RO R10 4c. OH H2 R8 not isolated for exanple: 1.
'SOCI 2, toluene 2. NH3(9 ) 3. PHR@MER) 4. NaHOO3(, R4 O forexanple:
HO---, SOH forexanpl e: -Propaqno#o P RO R10 4a N= O forexanple:
- Tol ueneJTHF 2. 2O R3g7 @ N' - lei --- R5 RO
_ Hag)
OH -
3. THF, H,0
4. NaHCO
RS  RI0 A st
4b
O

0 N=C=0
. 303
toluene
' RO R10
4a
e not isolated
R4 O forexample:
R3 ' _ 1. Toluene/THF
OH 2. H,0
HN R6 ¢
R5 3a
R4 O
forexample
35 ,tL
R6
R2w R5 -
forexample:
2-Propanol 1

R4 O
0 OR3 OH
R8 R7 JL
RIS
Rt R2 RS-
RO R10 ,

HO——ﬁOH' '

HN  OH

1.




R5 RO. | ROOHHO- \ /-OH42 in a first step, using a suitable reagent
to convert the conpound 4b, in a solvent which is suitable for the
purpose, into the acid chloride, and in.,.a second step, using a suitable
reagent to convert the resulting acid & ori de, in a solvent which is
sui t abl e for in lzefigstisters eysing tostiteblacedgenti tdecoriert trdcompeundidby istep,

omverty o, aeyarh s €S iogty PGB, ot Dol AL o 0

i socyanate 4a with the aniline 3a, in a suitable solvent, to give the free

acid of the f e, di | i ' fd i t he
3 o e SO eyt B b o i el e o

. free acid_of €. coppoun ] ! ca
physi ol og? cal® E’"Ldt?lv g’F grqlverd whigh i3 guitaljadenhe prrpose, inte theypgidiamide
B 4b,and o

in 'a third step, converting the acid amide 4b, by reacting it with OXaIyI
chloride, into the aroy! isocyanate 4a, and | : : |
10 ' o S
| in a fourth step, reacting the aroyl isdcyanate 4a with the aniline 3a, ina
_suitable solvent, to give the free acid of the compound of the formula |, and

in a fifth step, reacting the free acid of the compouhd of the formula | with a
15 base to give a physiologically tolerated salt of the compound of ‘the
formula 1. ' |



