Title: ACYLPHENYL UREA DERI VATI VES, METHODS FOR THE PRODUCTI ON THERECF AND

USE THEREOF AS A MEDI CAMENT Abstract: The invention redpi@mbEi004

acyl pheny] urea derivatives and the physiologically conpatible salts and
physi ol ogW@I01O4389ct i onal derivatives thereof. Such comp(ppmmfggmgoespond :
to the fornmula (1) wherein the radicalsy have the cited neanings. The

I nvention also relates to a nethod for producing said conpounds. Said

conmpounds 8@"7351 used, for exanple, for treating Type Il diabetes. 8
Decenber 98 01/ 94300 Description 1 PCT/EPO1/ 06030 Acyl phenyl urea

derivatives, a process for their preparation and their use as

phar maceup haahsniiiesl v r cyl phenyl urea derivatives and
their p_hysi% ogi@él Iaydéftﬂgfl\é%;taegogégf@trgrﬁ 'é?ﬁ?’é‘(@f%@?’@tﬁ% YRS i onal

deri vat i VRRBMESEURERIRY| ur ea deri vatives have al ready been described in the
priorsart as 10 insecticides (EP O 136 745, EP 0 167 197, DE 29 26 480, J.

Agric. Fopd Cherr*. 16'39%5 47, %%6- 3424). The invention was based on the
obj ect of |5t BVELIRY rY3iesd0 Aq¥iPRendHren derivalives apd duelr ghysidsgicayer i ng.

ef f ect whblenatedrsalts amdphyisiotehitalBr fanestrat dblivativks A first aspect of the
present invention therefore provides a conmpound of the formula | RANI R3

R2 R R6 20 in which
Acylphenylurea derivatives have already been described in the prior art as

10 insecticides (EP 0 136 745, EP 0 167 197, DE 29 26 480, J. Agric. Food Chem.
1999, 47, 3116-3424).

- The invention was based on the object of providing compounds which display a
blood glucose-lowering.effect which can be expioited therapeutically.

15
A first aspect of the present invention therefore provides a compound of the

formula |
R4 .R3 IIQZ I|21
o
R7—X o o
R6 R5
!

20 inwhich

A ' is phenyl, naphthyl, it being possible for the phenyl or naphthyi radical

to be substituted up to three times by F, Cl, Br, OH, CF;, NO,, CN,
-~ OCF3, O-(C4-Ce)-alkyl, O-(C4-Cg)-alkenyl, O-(C4-Ce)-alkynyl, :
25 5+(C4-Ce)-alkyl, S-(C4-Cg)-alkenyl, S-(C4-Ce)-alkynyl, SO-(C;-Cg)-alkyl,
S02-(C1-Ce)-alkyl, SO,-NH,, (C-Cg)-alkyl, (Cy-Cg)-alkenyi,
(C1-Ce)-alkynyl, (C3-C7)-cycioalkyl, (C5-Cr)-cycioalkyl-(C-C4)-alkylene
(Co-Ca)—&ikYIeﬂe-COOH, (Co-Ce)-alkyleneaCOO(Q—Cy)-alkyl, CONHz,
CONH(C1-Ce)-alkyl, CON[(C+-Cs)-alkyi],, CONH(C5-Cg)-cycloalkyl,
30 (Co-Ce)-alkylene-NH,, (Co-Ce)-alkylene-NH(C,-Cq)-alkyl,
(Co-Ce)-alkylene-N[(C+-Cs)-alkyi],, NH-CO-{C4-Cg)-alkyl,
NH-CO-phenyl, NH-SO,-pheny, it being possible for the phenyl ring to
be substituted up to twice by F, Cl, CN, OH, (C-Ce)-alkyl,
O-(C+-Ce)-alkyl, CF3, OCF3, COOH, COO(C4-Cg)-alkyl or CONH,;



N, ,N A is phenyl, naphthyl, it being possible for the phenyl or naphthyl
radical to be substituted up to three times by F, 4, Br,ggEkdenGE300NO2,
CN, OCF3, O(Ci1-C6)-alkyl, O(C1-C6)-alkenyl, O (Cl-C6)-al kynyl,
S-(Cl-C6)-al kyl, S-(Cl-C6)-al kenyl, S-(€l-C6)-al kynyl, SO (Cl-Cs6)-al kyl,
S02- (C1- C6) - al kyl, S02-NH2, (Cl-C6)-al kyl, (Cl-C6)-alkenyl,

(C1-C6) -al kynyl, (C3-C7)-cycl oal kyI (C3 C7) - cycl oal kyl - (C1- C4) - al kyl ene,

( Co- CB) - aRltyRene- G8HndEGondStyadiion %g?gg %h& A q?ot\f:;?a%l

oo 58~ o kvt eme GG AR Gl {5# RS (%vca)rﬂﬂ&?vlene COOH, (Cr-Ce)-

( Co- C6) - al kyl ene- MiKy#ERESEO@(RyIQsR-alky- CO- (CL- C6) - al kyl ,  NH CO-phenyl ,
NH S02- phenyl, it being possible for the phenyl ring to be substitut ed up.
to tvvl ce b OH, (Cl-Cg)-alkyl, O (C1-Cg)-alkyl, CF3, OCF3,
élRMSaRﬁw or @ENHRdeErTientyiolong@e6tRrRY, FRR2I, BreOH, CFs,

d dently of t
dependent |y, of ‘"é?ﬁ“%yf@'t d"'@‘%@f@v e Paliehy RS K g
al kyl ene- COO ( C, - 5YCabk 'kV*BSF@r ey, (Gr—@s)-akkymdeaﬂ)emms)eé|kyzane
another, H, F, O S@-(CdEk)-4k, SOW—[ @’j,-c,%:ﬁ It )-
O (G- o) atkeny! gl Rl Al (e e )w%m -a@g%neggf S
E% ggg al k?/l |f< CCQBy Cack)eaiw CCIISIH;_C@GNBIK(KW%)—&IKQC@(WD(C?—){E? %

CycCl Oa

CONH( C1- c%) al kylybdm i?f @ﬁ%ﬁq‘g T:' %%) Ng@% aﬁl@mz NH2,
NH( C1- C6) - al ky! |, al-aivh DH QPSR ONHEBD . phiewi, it Hefir(gO- phenyl ,
e @* Ev IS B e
COOH, Cl- 06 pCokalkyl, GFs50GEp, COOH, COO(Cr.C )
(C1- m(%l kyl ealealmt!bt CO&HZC10) al kyl ene- COO- ( Cl1- CB) - al kyl , 210 ’
(C1-C, 0)-al kyl ene- CONH2, (Cl-Clo)-al kyl ene- CONH- ( C1- C6) - al kyI ,
(C, -C10)-al kyl ene- CO\I-[(C C6) - al kyl 12, (C1-Cl o0)-al kyl ene- NH2,

(C -C10) Xal Kyl ene'Sl@i(@l C6) - al kyl, (Cl1-Cl10)-al kyl ene- N[ (C1-Cs6) -al kyl ] 2,
(C1-C,o0)-al kylene-B;, 25 Bis (C3 C7) cycl oal kyl, pyrrolyl, imdazolyl,

th | tid t hi di nyl i di nyl hol i nyl ,
a0 R ol o Bt o G,
| m olyl, thi az(ﬂ1yﬂ:1o)«aﬂqlarm—0ﬂNHzt I(\@f.(%)rmkmhe o@mﬁt(t;ql @%aﬂky;

l'i di nyl h
D bert tut on up ool iy CBR-f ot atkyamrt -Gaol elrianeNris,
COO- ( C1- C8) - al kyI(QE@&D‘@(RYGDGPNHG:T-C@)-aIkyIkW1-C16}@Hﬂﬂél€‘e f\@@r@é)ké{k 1B,

(C1-Co) - al kyl, O—{ ?:é askyl; and physiologically tolerate Salts
t hereof, 35 excep |ng e corrpounds of the fornmula 3 HO 8 Decenber 2004 in

whi ch t he radi cal s nean at the sane tinme 5Aphenyl; x0; RI1H,
R7- (23 - OB) - al ky! -iB;(C1QB§-EcI6dikyiC pgHoR, 'ﬁﬁid’azﬁfiffﬁﬁl‘é%w, azetidinyl, thienyl,
' piperidinyl, pyrrolidinyl, morpholinyl, pyridyl-methyl or furyl, in which
cycloalkyl, phenyl, pyrrolyl, imidazolyl, thiazolyl, azetidinyi,
.-~ thienylmethyl, piperidinyl, pyrrolidinyl, morpholinyl, pyridyl or furyl may .
in each case be substituted up to twice by Cl, F, CN, CF3, OCF3,
30 COGH, COO-(C4-Cg)-alkyl, CONH,, CONH-(C+-Cs)-alkyl,
CON-[(C+-Cs)-alkyll,, (C4-Cs)-alkyl, OH, O-(C4-Cg)-alkyl;

and physiologically tolerated saits thereof,

35 excepfing the compounds of the formula



Preferred conpounds of the fornmula I may be those in which is phenyl,

naphthyl, it being possible for the phenyl or naphthyl radgggéem’lﬂ‘épgdmbe

substituted up to three times by F, d,3Br, OH CF3, N0O2, CN,

0-(A-c6)-al kyl, O-(Cl-Cr,)-al kenyl, 0-(Cl-0C6)-al kynyl, S-(d - CG) al kyl ,

S-(d-Cr,)-al kenyl, S-P-CO alkynyl, SO (C-C6")-al kyl, S02-(Cl-Cs6)-al kyI :

'S02-NH2, (d-C6)-al kyl, (d-0C8)- aﬁke |, O(Cl-C6')-al kynyl

(C3-C7) - CYd oal kyl , (C3 C7)Hcyc,J, oal (CI -C4) - al kyl ene,

(C107Co) - al kyl ene- CER ot ne- COQ(d - C6) - al kyl, CONI -12,

CONH( Cl - CB) - al kyl, CO C6 aI Yl ]j2, CON H(C3-C7) - QIGIoaIkyI

( CO- C6) - al TMPPQ , -alckyl &ne- NH( C2- Cf | ) - al kyl ,

(Co-C6)-al kyllene-N (Cl - ,)-al kYl]2, NHCO (d - CG) al kyl, NH 5CO phenyl,

NH S02- phenyl’, it being possible for the phenyl ring to be substituted up

to twice by F, d, CN, OH, (Cl-C6)-alkyl, 0-(C-GC6)-alkyl, CF3, OCF3, COOH,

COQ( Cl - CO)inMHiNY e &dha pendently of one another, H,:

(G - C5)- al E;‘]” S %%Tﬁ%at%gﬁﬁ? ‘l"“%E Yai kyi ,  COO-(Cl -C5) -al kyl , .

(Cl-C6)-al kyl ene-COCH, (ClI-Cr,)- alkylene-COO (O -C6)-alkyl; R3, R4, R5, R6

are, |51denendently ﬁgnypne anot her H F, A, Br, OH CF3, N02, CN, OCF3,

O(CI-Cry | kyl , 60] C6) - al kenyl , O(Cj-CG)-aIkynyI, S-(C - Cryal kyl

S-(d-06)* aI kenyl (Cl-Co)-al kynyl , SO (CA-Cr,)-al kyl, S02-(Cl-C6)-al kA,

S02- NH2, RdaI - C6) - a}HkyI (Ad-Cr,)-alkenyl, (O-C6) 8 Decenber 2004 4

al kynyI C7) - cygal ky!l, o C3-C7)-cycl oal kyl - (G -C4) - al kyl ene, COOH,
Cg% Kyl | &N@‘@‘%{‘Nﬁ( Cl- 06) - al kyl, CON[(Gi - C6)-al kyl ] 2,

CCJ\IH(CS ) - cycl odOeyCz)-cxeloalidihetertayi.al kyl , N (G - C8)-al kyl ]2, NH

CO (G CG) al kyl , NH CO phenyl, NH S02-phenyf, it being possible for 5 the

phenyl Ig({gﬂto be substituted up to twice by F, d, CN, OH (G-C6)- alkyl,

O (Cl1- C6) feyed cempoundsaf thedormuladanay bedhose lnywhish CONH2: X is O S 10

R7 is (G -G o)-al kyl ene- COOH, (C6- Oo) al kyl ene- COO- (G - C6) - al kyl ,

G -G | Kyl H | CONH (G -Co | kyl
Eo G o;) )4 ?ky?/eﬁge%% %d‘é&w aﬁi’ﬁ 05%?'??6@1%? paenyn%n%pmm radical
(G -Cio)-alkyl ene-tNIHeG]Jb@Bt)J{eﬁ Uy o tr(ré‘etlﬁiesQ)yla|(KlYB€ INER) Rl kyl] 2,

- | k | d lyl,
Chisdgi gl ) aiet.yd. Qe L Rol YR sy QB Wm{“ A
nor phol i nyI pyri & ﬂ@&)fﬁlkylofﬁ (Cun(%el}*alhemyl ﬁh((lalﬂCanﬂkwqﬂ kS O-(CRlTPRlIy,

pyrrolyl, im dazolgg (G, h@ Zaﬂl’q)!'SO? f@ -al% g@r&gyélh @llperl di nyl,

)
Do o R Pt [ S8 o] (o e (oS esctspoal ky!
O-( G CB) - kyl 'S‘“""*ﬁ’e"“"‘y*emm P E‘l"‘f'e“% GOy S pvE KONt
excggtl ng t heycorrpounﬂgo'&3 gpmkéyﬁﬁ)r—ﬂﬁgﬁdg Gen@e-@yclaalirlf or nul a |
in which the r adl &G\d;-ﬁshaltylanetm {ErCe)-alkpledR-MHIDLCY alkyiX 0 R1 H R7
~(G-C)-al kyl - B (& EGPafkyibne X ORL Yl RHPRDLC,-Co)-alkyl, NH- |
CO-phenyl, NH-SO,-phenyl, it being possible for the phenyl ring to be
substituted up to twice by F, CI, CN, OH, (C1-Cs)-alkyl, O-(C4-Cé)-alkyl,
25 -~ CF3, OCF3, COOH, COO{C;-Ce)-alkyl or CONH:

R1, R2 are, independently of one another, H, (C;-Cg)-alkyl, O-(C1-Cg)-alkyt,
CO-(C4-Cs)-alkyl, COO-(C4-Cg)-alkyl, (C4-Ce)-alkylene-COOH, (C4-Cg)-
alkylene-COO-(C4-Cg)-alkyl;

30

R3, R4, R5, R6 are, independently of one another, H, F, CI, Br, OH, CF;,
NOg, CN, OCF3, O-(C1-Cg)-alkyl, O-(C4-Cs)-alkenyt, 0O-(C4-Cg)-alkynvl,
S-(C,—Cs)-qlkyl, 5-(C1-Ce)-alkenyl, S-(C+-Ce)-alkynyl, S0O-(C1-Cg)-alkyl,
SO2-(C+-Ce)-alkyi, SOZ-NHz,'(CrCe)-alky!, (C1-Ce)-alkenyl, (C4-Cs)-



8 Decenber 2004 5 Particularly preferred conpounds of the fornmula | are
those in which 5Ais phenyl, it being possible for the phenypedcafhefstigst 0 be
substituted up to twice by F, d, Br, O (Cl-C6)-al kyl; Rl, Rare,

i ndependently of one another, H, (Cl-CG‘}-aI kyl, CO(C -0C6)-al kyl; R3, R4,
R5, R6are, independently of one another, H d, F, (Cl1-C6)-alkyl,

100 (C1-C6)-al kyl, -COO(Cl1-C6)-alkyl; Xis O Rr7is (Cl- Clo) al kyl ene- COO\I,

(C6- Cla) - al kyl ene-#Mg@yi, L5 5, E?J:Ibﬁlkiyl ¥é§ Eh-&jédda iég
e e o

fornula 1 R3 R2 RICQBIH(G:4h)-circl@alki, N,Hﬂ NH(E{Th$-aly], M{@@ CE)lhl %/nzt Npg) ng

possi bl Lor, Uhe RaaRHch R ILCo G L, st St o

2(a 5%-a: kyl, &g e?emﬂ)rmltmmubs@tqt@d?caw;dewwnf oRdiGioRsicatiy! .
-(C - -al ken -a ,
S02-NH2, (G - 063/ %5@1 @(Cg@ Egmw%nﬁﬂ: i go%g C%}(EQ/(:{H ‘FSE) a%yi% Y

(C3-C7) -cycl oal kyl™ C7) cycl oal kyl - (C ) - aI kyl ene,

(Co- Co) - al kyl ene- COO—l (Co- Co) - al kyl ene-COQ( C, - C6) - al kyl , CONH2,

CONH( G - 9?) al kyl Ikﬁ_é%[(o C6) - al kyl ]2, CONH(C3-C7)-cycl oal kyl

(Co- Ce) kyl ene- ( Co- C6) - al kyl ene- NH(C, - C6) - al kyf,

0( Co106) - al kyl ene- N[ (C, - C6) - al kyl ] 2, NH-CO(CI C6) - al kyl, NH CO- phenyl ;

NH- SO2- |, it t | bst it ut ed
TN o SO Mo E R o
COON, COO( G, - ce) i rco)ikyteneL O, (Qﬁ(éhebalkuleneJrQONH -OeCaralkiier, H,
(G -C)-al kyl, C%)auq}lésﬂécdﬁﬁ@(@gé(@ga@ SRR NE) -2l kvl
Gi - C6) - al kyl | /] ' R4, R5, R6
gil’ e, i Z\dgpe%dngl ég)ﬁ@%@( é‘?ﬂf% h'é_ﬂc -plky@(c 1(‘3?10) %zleaﬁﬂ\f[(@@@fs) -gikyl]OCF3,
O(CﬂSCG)-aI kyl, @E{Cho)eRylerikBnyl , O(CI C6) - al kynyl, 20S- (G -C6)-al kyl ,
S-(C, -C6)-al kenyl, S- (c CB) - al kynyl, SO (C, -C8)-al kyl, SOp- (G -CB)-alkyl,
S02-NH2, (G 0B)-al k (C -06)-al kenyl, (G-C8)- alkynyl,
(C3-C7) - Bcl oal kyis,( at%z)@):loaghvl @armwl iriiazon); thidzpl}ér‘aaa:etlﬂm-lthlen I-

C, - C6) - al kyl ,rgmm &Q}H K
g%\IH(CB )c7§j1 cg;cl o o Im d&:@gl %loﬂpw&fg ?Eﬂ%%ﬂvl‘ﬁ’éy‘ IR
CO-(C, - C8) - al kyl, lﬂ?ﬁ%lph%ﬂmo%émam thisizolyl, mzstidinys for t he
h b
phen3® ring to etmet’q&tmmﬁcﬂﬂywmﬁ@: oﬁnyl%smcﬁh"or%‘g! m%?'{z o is

| kyl O(C-Co

oL B o &) Batass e sutsgted ik cSWJ)S @SEES0DHy | -

(Gi -G 0) - al kyl eneCOONE:-Ceoakg spwnm@nel-mehmwcemt(t»flcs)-alkyuz
(C1-Co)-alkyl, OH, O-(C1-Cs)-alky!

and the physiologically tolerated salts thereof,

25

excepting the compounds of the formula
ot )

HO\“/\/\ D/ o o F
8]

and compounds of the formula [ in which the radicals are at the same time

30 A phenyi;

X O;

R1 H;

R7 -(C1—C4)—alkyl-B_;

B (C3-Cr)-cycloalkyl, heteroaryl.



5(C-Co)-alkylene-CON-[ (G -C6)-al ky]]2= (C,-Ci o0)-al kyl ene- NH2,

(G -Co)--alkylene-NH(Cl1-C6)-al kyl, (G -C, 0)-al kyl ene-N ( G p&imad Joph] 2,
(C, -Ci o)-al kyl ene-B; 8 Decenber 2004 7 B is (C3-C+cycl oal kyl, phenyl,
pyrrolyl, imdazolyl, thiazolyl, azetidinyl, thienyl, piperidinyl,
pyrrolidinyl, norpholinyl, pyridyl or furyl, in which cycloalkyl, phenyl,
pyrrolyl, imdazolyl, thiazolyl, .azetidinyl, thienyl, piperidinyl,
pyrr-olidinyl, nmorpholinyl, pyridyl or furyl may in each case 5 be

subst i tutpeﬁ!%’/‘el-ﬂaﬁlbpfefﬂf@d s9mpoungs otie foRBLIadGie 3hoBOAMVKhIERO- (G - CO al kyl ,
CONH2, CONH-(Cl-C6)-al kyl, CON-[(G-Cr,)-alkYlJ2, (C-C6)- alkyl, OH
0-(CJ-C6)-al kyl. and physiologically tolerated salts thereof, for producing
a nmedicine for lowering 10 the blood glucose level and treating type 11

di abetes A I n anot hepheyhatherng possibRY fr By pliény? PAMEMNE DefubshRdPrpul @ | in
the fgrm ot the'P>&§§§gﬁF§%ﬂ a%Fﬂhc nlﬁkures and pure enantioners, and to
t hei r~di ast er eoner's inx i Bs Uthisfebikyli s The alkyl radicals in the
substituents Rl, R2, R3, R4, R5, R6, R7, A and B nay be both

o1 ovi des o b macsur e et DEGAEAnGRERC . 16 R BRI K bl

defi ned above and one or nore blood glucose-lowering active ingredients. A"
third asR;RHORY, MG presendrel Md_BER t i ey
o ORRA R SR aR, EELCF S CHAO, oo

conppunds as defined abov or . produycicng a_ne

glucﬁiel A fourth aspect dﬁ* Eopa ﬁ@cﬁﬁ¢@nﬂ%bﬁm¥tso provi des a process
for producing a pharmaceutical conprising one or nore of the conpounds as
defi ned ove, igh conprises mxing the active ingredient "with a
pharmaceutically acceptable carrier, Ind converting this mxture into a
formsuitable for adm nistration. Pharnmaceutically acceptable salts are
particul g7l y suitahbe.d.or. hes lercat izC > e~of~their greater
solupility in matfqﬁgéﬁgggqggafﬁaogﬁg(?%?%wgﬁﬁ%?g%ggﬁé?gﬁ(%%ﬁﬁgtnds. These
sal t 87 nust have a(%h o9 necaPNfaccept abl e anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the conmpounds of the 8

Decenber 4 [ i ar alls,of i.norganic acids. such as

hydr ochl 8&‘?é&'eaéﬁ%%'&@@%@gfb&ﬁa%dssﬂﬁo@ﬁ 4 c, metaphosphoric, nitric,

sul fonic and sul furic acids, and organic acids such as, for exanple,
acetic aghgxmggqﬁggg Ohﬁ L OF tHY & citric, ethanesulfonic, fumaric,

gl uconic, glycolic, 1set | act obi onic, maleic, malic,

met hanesul f oni c, succinic,H | fonic and tartaric acids. Suitable
pharmaceutically a@ = s are ammonium salts, al kali neta
salts (such as sodi salts) and al kaline earth netal salts
(such asHOymgRest al @ umPsal €s). Salts with a pharnmaceutically
unaccept abl e as, for exanple, trifluoroacetate |ikew se bel ong
wi t it the Yramework of! the invention as useful internediates for the
preparation or purification of pharmaceutically acceptable salts and/or
use in nontherapeutic, for exanple in vitro, applications. The term
"physiol ogically functional derivative" used herein refers to any

et on S SABRAERREGEIAE 1 U Lo abtaa i e re®n adm i st rat i on

to a mammal such as, for exanple, a human is able to form (directly or
i ndirectly) a conpound of thﬁ4formﬂﬁml$br qﬁ active nmetabolite thereof.

N N A
R7—X ll/ \I.J/

95 R6 RS

.l
in which
A is phenyl, naphthyi, it being possible'for the pheny! or naphthyl radical

30 ‘ to be substituted up to three times by F, Cl, Br, OH, CF3, NO,, CN,



5 Physiol ogically functional derivatives include prodrugs of the conpounds
of the invention, as described, for exanple, in H Okada @&behber Jo88M
Pharm Bull. 1994, 42, 57-61. Such prodrugs can be netabolized in vivo to
a conmpound of the invention. These perrugs'nay t hensel ves be active or
not. 10 The conpounds of the invention nmay al so exist in various ﬁ
pol ynor phous forns, for exanple as anorphous and crystalline pol ynorphous -
forms. Al polynorphous forns of the conmpounds of the invention bel ong

AP A ey o LA v g g Lot s L
refer to i:orrpound(gs;gé %F%p %IEZI 6(1'0%%5?"%%& ‘Fgﬂéﬂ%g\f@‘@m@dﬁ&% salts, -
sol vates and physi¥Polfrcaskaikyli GRetNHn {C-Ce)-alkgl (©as)sketpgcri bed herein.
Th t of _ t i desired 20
bi o ogi cal ef fect qggwg:@h#t B RS B0 G BaRUC S C d SiRSadec o
conpolind chosen, %‘Q‘\I%E'?E‘H%@@‘g@ H, (re-CabalkyleneaQ04C s Co halipl) COMHS he
clinical conditi orC(blNH((DeCp)_aalkaCorqt(e,-gg)Lémep@@Nﬁ Qfﬁ_rc?}aﬂo)ém p the range
f . Ly, “dhd
kirlo?g?a?n g? f)gdyi&e&‘@’“&ﬁ‘ﬁ#‘%@'&%ﬁ%@%@%%ngaayco .ﬁc§a pWaLtrgzenguspggse
mayt bgl, fgr egayrp_!(@o-thaﬂ(hlengm[(@ﬁ@e)-ﬂlkﬂm &1—80(1)13(0103 -afikyro/ kgi(. }/\/ni ch cand
suita e adni nipg. as i 0 10 .ng to nd per kilogram an
per gbnﬁt e. Sui ta%%? ﬂglmhnél§ 9?? g%féyi‘f%gewaé?ésgf’&fpbg&‘fg%hm ﬁﬂgrﬁ@ai n,

for eXanple, fromP8Subiffutes uptadyica byFcel,IGNfOHNQ-Bg-dlkyl10 Mg, per
-milliliter. Si _ngtp(@psgﬁeggwelzgf@@mcéeh, @%@nj % I,g(};]@jarg@yoig to 10 g of

the active ingredient. anpoul es for | i'h, for
exanple, from 30 1 ng.to 100 ng, and singl e-dose formul ati ons whi ch can be

admi ni st &ledfr al b, independenty of orexawgher, H; QW REIKET Pt @;bil_qt SaliclTRY
contain, for exanpigi-l 40 0 o pical |y from g_toy'GOO ny.
For ihe therapy g? tﬂ?e’ g@%%ﬁbﬁ%ﬁ%‘d& E:%Rﬂi {(%éééiauﬁﬁ@"ecgwn%"ﬁé)-f ornul a
| maybe used as tAkYleBASSARAGitCaiabkylbut they are preferably in the form

of a pharmaceutical conposition with an acceptable 35 carrier. The carrier
conpatible with the

must, of OE{fE{S %accept able in the sense that it is

ot her i n&?’e ent’s the BfpBdepensientlyaf pae gpothearthffIClf Br, OHeCFpat j ent ' s

heal t h. The carridOn8M, b)@l%g,_, 6)00010&9%1@1,'01@@;@5)15&@ ,hPe_a(Q,d_(i; ok ff:r ably 8
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i ngreti ent . Ot herSOpfar-fakalii. 6Q4NHa ¢Ci-Cg)-alkhls (GPCRSalk@Yy1) ickepiyse be

P ompos Ui ons 0f 1 HIUIONT SRR G Ch- ORI (Cira TiditRe Sty

phar maceut i cal rre‘?ﬁ@(ﬂ@}‘ A, E< 2Nz IGONEI(C ofis)-atkyl, BONG-Og)-alkgl],,

Phar et | cal - conmanr et orbyeall, RAGAMIRD: Coaki, RIE: T3 aRil Hid: Porn

rectal, 10 topi gg@%&lég‘sg'ﬁgﬁyﬁH%‘&%&Rﬁﬂ%\ﬁe{\@'ﬂ%@k‘ﬁﬂ%ﬁ)it belogpessiblefal ( f or

exa® e subcut andbephenyltringriobedubstitutett ap et bPF, thGP@VGH?-g@-Cﬁ).d q
t1on depends

adni ni strati on, ¥y suitab f "adm nj st f

in each indivi dugl%ggg&br(\-‘t SP %’é‘w‘?fﬁu&e?%néasﬁgf@&@ddﬁﬁkwéﬁndi tion to be
treated and on vt_rQQNHviure of the conmpound of fornula | used in each case.
Coated fornul ations and coated slow 15 rel ease fornul ati ons al so belong
within the franework of the invention. Preference is given-to acid- and
gastric “Jui ce-red @ Sat fornul ations. Suitable coati ngs resistant to
gasBBic juice conprise cellular acetate phthalate, polyvinal acetate

ht hal hyd I hyl cel | ul ht hal at d ani oni | yIe f
met hacr J10 ¢ aci Ao GHCHERRYIETREeaQH ¢Pater Bloien-CaupCoRa nlwk Ut | bal
conpounds for or §+-GggfalkydéneaCONHIRY,-06)idkyidife-EONA _sﬁ; _Cg)lgéﬁ?gial units such

. f e, | | et abl et t ; h of
Wi ch contain o (EREIER LR CRL LR @ SrohrtiienaHe, a5 ponders o
granul es, - as -sol (Ei—@m}dkyﬂ;&raeﬁ%@p@s)'-alkﬁn(@q@wawﬂem@g@gpgmyjﬂ',qui d; or
as 35 (C1-Cio)-alkylene-B; h -




25 an oil-in-water or water-in-oil enulsion. These conpositions may, as

al ready nentioned, be prepared by any suitabl e pharnmaceut igglcehBLides Whi ch
includes a step in which the active ingredient and the carrier (which may
consi st of one or nore additional ingredients) are brought into contact.
The conpositions are generally produced by uniform and honbgeneous m xi ng
of the active ingredient 30 with a liquid and/or finely divided.solid

carrier, @fter whi, t roduct i.s shaped, if. .necessary. Thus, for

exanpl e, % t abl et '%E?B‘@@'g\fcg%ﬁ?&iw’b%?y@&@ﬁPb’éémﬂa@?ﬁ t?‘l‘%zloéﬂ-{r@z%'dﬁwwder or
granul es of the cdhigovingiperitinyk pepplidipyli etoephélinkyl, pyedgror fomyl anagslis i onal
e fl owi ng T aacatyh PREAVE pirfyd inPaoGhi iacklyt BeREhIR TS, tnere 35
appropriate m xéd_ﬂ?ﬁqf?@if_&fl,b?m@ﬁi,ﬂ)fbInﬂ(_éfggfﬂ,inyﬂ._rmlﬁﬂymﬂ fueyltmayni @actocaseor nor e
surfgse- agt i .vgl glmp@[bgﬁ{we@ggzd fwite by @1 g}@“gt@rﬁg @@fzhsll @@é)%bbéﬁﬂ(éﬂbl ets
can be produce c [ € conpoun rch 1rs'in
powder 1I‘Oor m and i &ﬁﬁﬁ&?ﬁ%@ﬂw Qé&gﬁ&;g&ﬁka'ﬂﬂi GQ'\‘T[@T’P%TWKY% &Gl abl e
machi ne. Phar mace iyt dDHcOAQ<lHatiys; which are suitable for peroral
(sublingual) 5 adm nistration conprise suckable tablets which contain a
conmpound of formula | wth a flavoring, normally sucrose and gum arabic or -
t r agacantand physiglegically teleraietiiselts therpof, $ar producingizomadicine fan Isweirig base
such1@s gRé diddy @{]QOQ_ MUEI SHd t?éatir@ﬁgb?%i%egum arabic. 10 The

pharmaceuti cal conpositions suita or parenteral adm nistration conprise
preferably sterile aqgueou reparations of a, compound qf fornmula |, which
are prefler I I These
£, aAen rpPermeNt hATd MaY ecRmeAUdsEoh (R doiudla & I toAm. OTh
pr epar at i e rakématdsef er abl y admi ni stered intravenously, although _
adm ni strat % t |l ace by subcytaneous, intramuscul ar or
i ntrader rl{% é[‘lﬂﬁ‘] 'gg%,li'r% éﬂ?wg}ﬁfgegﬁmgﬁ 8“@%&‘6’6" a%?é?%?%’@lﬁﬂdo@"ﬁw&?uced by
m xi ng t Meeedfpound wi t h -wat er and nmaking the resulting solution sterile
and i§0ot GHeCalMAtrAdRLRAA thd BIiSSi ORPROBiat BN t i nvention
gener al | xjpgon'te%,ilr if rom 0. lgdt]tgSRI 0 tquwéFﬁghF{lsng't E{g?fégt R?e%%ﬁ@dﬂﬁy be
Phar mac et §iraightprin gndiyarehiedabi e for rectal administration are
preferably in the 20 form of single-dose suppositories. These can be
produced R¥eBbd BEpdct ‘rivefiti W L risi
conventional soli dpcar r F@?E%fegﬁ mtgggtr{é)rl?é%&é%éaaWbéppéé&@ﬁhg@hgﬂ?'ﬁg t he
resul ti ngong xarumere Riidhercmpourads asngefiicd absve Wiridabhe domdrepbieal use on
t he ski neﬁ\rg e(g)ierabla/ in. 25 the formof ointnent, crene, |otion, paste,
spray, ac?dsoISBIWEING AP INredigRis.ch can be used are petrolatum |anolin,
pol yet hyl ene gl ycol s, al cohols and conbinations of two or nore of these

substances. The active ingredient is generally present in a concentration
of from A thicdhagmeet 19§ thee pegtsentinventort furthes prowides &arseaxfahplcerrfpoomds0. 5 t o

corpos! ¢ Bna T e YoP bR EIER ol E S 8RR R Brodd BhEBSEr m of singl e
pl asters which are suitable for long-termclose contact wwth the patient's

epiderm s, Such plasters suitably contain the active ingredient in an
aqueous JofeHibAsRAnt ohthespigsentinkentionaleo ppexides aarecesssfod paadsicinglaand/ or

di sper sedyy i I j r. A _sultabl active
i ngredi e?ﬁH concen{ raﬁo\é@rl%inégﬁgfd’r?ﬁ&ét @%&%%p@%gﬁﬁ%@ﬁf&@xem 15% A
parti cul awhipbssobiprisey tixihgr thdieacivd viagewiemdivith &0 pharmataarefly by
el ectrotransg%ﬁ 8 Decenber 2004 11 or iontophoresis as described, ™ for
exanpl e, F5CPIBNGLCRATIET c gNdReQavaring Bis)mixiarg inteoges fornFi sistable torfifth
aspect OfadrﬁﬁisWaﬁéﬁ.m i nvention provides a process for preparing the
conpounds of the formula i, wherein, (n accordance with the foll ow ng
formula diagram RION 1 9 R13 RIO RO R13
- Pharmaceutically acceptable salts are particularly suitable for medical applications
because of their greater solubility in water compared with the initial or basic
20 compounds. These salts must have a pharmaceutically acceptable anion or cation.

Suitable pharmaceutically acceptable acid addition salts of the compounds of the



\ RB-LG + Il R1I0\ RO R13 R12 R11 V R14-LGRIO VIII R12 0 10 the conpound
of the fornula 11 R12 R8-X R12 R11 Iv R11 VII R4" R3 R2 RipMNniskr 200
R7--X-tl- "1 P R6 R8-LG (U 15 in whith R8 is (Cl-C10)-al kyl ene-COO?PGl),
(C6-C fo)-al kyl ene-COO- (C1-C6) 20 alkyl, (G -C, 0)-alkyl ene-CON- (PG 2)Z,
(G -Cio0)-al kyl ene- CONH- (C1-C6) - al kyl
(G -Cto)-al kyl ene-CON-[ (C1-CB)-al kyl] 22 (CT-C jo)-al kyl ene-N (PG 2) 2,
(C1l-Cio)-al kyl ene-NH(C1-C6) -al kyl, (G -Ci o)-al kyl ene-N[ (CS-C6) -al kyl] 2,
(Cl-do)-alkylene-B R12 Il N1 PG2 K~ N1 PG2 R11 RO R13 R14 | |
N ---IN A 8 Decenber 2004 12 PG 1 is a generally known protective group
for ester; ‘ : : | g < . qg ¥4 -
p- met hoxyI Ve%@%ﬁ%r%é?gg ?gmg %enqﬁ%ﬁfé%%é@mhy%lrdgﬁgj&ci _vé ’éirygg(%brﬁg}'c’qm no
groups, SRhasPRaric,maetapaasnhene, nitig, sunie pry stliwieagids, and organic acids _
(Gi - C6) - aluenlaex Tsrahanipe, fetié S6idBenzereslifénié Berdic, %Ith&t'élﬁé(ﬁ@imm&, whi ch
repl aces gei.ther both h d&@ ens,, or _or]I .ope h%r(‘iro[ger_atom.l n the am no
group, arfdmedc; dugeric, glyc gdﬁ%@f%?-,a%@-aéﬂm VY€1 B3I 0lS: - c4) - al kyl ene,
phenyl , mygthaakyiifonicyisdednicyp-foluénesidionic, araiziattiadt myids. Shitatsig!l , pi peri di nyl,
pyrrolidi Li rigyl nd_furyl .n .ch.cycl gal kyl , phenyl,
et ol yi. Pl o Bdieabil Yias((oaid M atfnioniu sy e selal st Po™'
pyrrol i di(éyeh as sediphondpotasgiymi salts) and afkafigé eadh metabsalts (sask ase
substi t utg o ' F, CN, CF3, OCF3, COO (PG 1),
000 (G -m??ﬁﬁé&@‘ﬁ,a“%&z'ﬁé"%”z, CONH- (Gi - 06) - al kyl, CON-[(Gi-08)-al kyl]2,
(G -C6)-al kyl, O- :

Salts with a pharmaceutically unacceptable anion such as, for example,

trifluoroacetate likewise belong within the framework of the invention as useful

intermediates for the preparation or purification of pharmaceutically acceptable

salts and/or use in nontherapeutic, for example in vitro, applications.

The tem “physioiogical_ly functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula 1 of the invention,;



(PG3), O(C-C6)-alkyl; 15 PG3 is a generally known protective group for
al cohol s, such as, for exanple, benzyl, allyl, tetrahydropgéamybr 264
tetrahydrofuranyl; LG is a generally k%own | eavi ng group such as, for
exanpl e, hal ogen, arylsul fonyl oxy or kyl sul fonyl oxy; 20 is al kyl ated
with anilines of the fornula Il ROH X RO R13 PG 2 X-N R12 R11 25 in

whi ch X and PG 2 have the neani ng descri bed above, and in which R9, R10,

R11, R12 fer exampldeqeastentwhicio bneikni CF3,
N, N R I(?%é&' -c§”-a*?‘(§ | og%@bh%ﬁ éﬁerﬁ?ﬁnﬂa'&-g%agc{&? %%{?yph‘in,
S-(C-ce) X ArEgn s & Fé"-%ﬁ%"}f tqgtiyr in '@g@ a egnpguiRehe) ithe fmuta L osgn al kyl |
S02- ( G - GElivaintgtabolge tiggdofN- (PG 2) 2, (G -C6)-al kyl, (Ci-C6)-al kenyl,

(G -C6)- alkynyl, (C3-C7)-cycloal kyl, (C3-C7)-cycloal kyl-(C -C4)- al kyl ene,
COO- (PG 1), COO(Ci-CB)-al kyl, CON-(PG 2)2, CONH(CL-C6)-alkyl,

CON[ (@i - &)ysaqlwﬁibf,fu etyythesbacedd prodrogd o trdcdpoyrd el tisg! |

N- (PG 2) Znv 1a I I N =.06)5

NH 0O phe i*‘“"%%%‘g?@i?@ﬁ' forpfleh 1P kAT taly CHE AR AT T8 o e
substi t uf % Eﬁy‘r Fuc ﬁ%@”é? cgn by metgholieeq pryivg to paongyyuna dfithe O (C, - C6) -
al kyl , Cliifen@OR3T heaproRads maP@bifbele8s baldenle OF ngEN (PG-2)2, RI3 is H
(G-C6)-alkyl, O(Cl-C6)-alkyl, CO(C -C6)-alkyl, COO (G -0C6)-alkyl,

(G -C6)-al kyl ene-COO- (PG 1), (C1-0C6)-alkyl ene-CO0O (C1-C6)-al kyl, where

PG 110 pGTheemprungistni ke tnventiommiaygaise exist inechriievoiyRbitoasIasSs S9ch as,

for exar - | ' [N _an _or i c, solvent such as,
for oxamel R B o 4 S e B s TR SR BN PR o 1 o
formul a Q?"ﬁl%ﬂ'ﬂeﬁ@"mndas obthemventipdelorg avitkir the fdmeworhottheX, RS, RO,

R10, Rillinvehfon Bhd ara@ f@fher Aspert b RaG M. described above, R8-X and the
|atter are than converted, by selective elimnation of the protective

grour PG 2, into conmpounds of the formula V R12 R11 (V) in which X, R8, R9,
R10, 1R11Allreferenoes tRTGompoend(sgonfeamiulzglé hetelhsiteralefitdo BoRRiRITARY) 7004

the formula | as described above, and their salts, solvates and physiologically
functional derivatives as described herein.

The amount of a compound of formuia | necessary to achieve the desired

20  biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.3 mg to
100 mg (typically from 3 mg and 50 mg) per day and per kitogram of bodyweight,
forrexample 3-10 mg/kg/day. An intravenous dose may be, for example, in the

25 range from 0.3 mg to 1.0 mg/kg, which can suitably be administered as infusion of
10 ng to 100 ng per kilogram and per minute. Suitable infusion solutions for these
purposes may contain, for example, from 0.1 ng to 10 mg, typically from 1ng to
10 mg, per milliliter. Single doses may-contain, for example, from 1 mgto 10 g of .
the active ingredient. Thus, ampoules for injections may contain, for example, from

30 1 mgto 100 mg, and single-dose formulations which can be administered orally,
such as, for example, capsules or tablets, may contain, for example, from 1.0 to
1000 mg, typically from 10 to 600 mg. For the therapy of the abovementioned
conditions, the compounds of formula | may be used as the compound itself, but

| they are preferably in the form of a pharmaceutical composition with an acceptable

35 carrier. The carrier must, of course, be acceptable in the sense that it is
compatible with the other ingredients of the composition and is not harmful for the
patient’'s health. The carrier may be a solid or a Ii'quid or both and is preferably



14 and then the latter are reacted with isocyanates of the fornula VI O=C=N
5 in which A is phenyl, naphthyl, it being possible for t&geh®Bylood"
napht hyl radical to be substituted up to three tinmes by F, d, Br,

O (PG3), CF3, N2, CN, OCF3, O (C1- -al kyl, O (Cl-Co6)-al kenyl,

O (Cl1-C6) -al kynyl, S-(Cl-C6)-alkyl, S-(d-0C6)-alkenyl, S (Cl-0C86)-alkynyl,
SO (C1l-C6)-al kyl, 0 S02-(Cl-C6)-al kyl, S02-N- (PG 2)2, (Cl-C6)-alkyl,
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glve(co ide%“ of the formula VII 5 NH NyA Oin which X, R8, RO, RIO,

R11, R12, R13 and A" have the neani ng descri bed above; and the latter are,
: atom further
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20

Suitable pharmaceutical compounds for oral administration may be in the form of
several units such as, for example, capsules, wafers, suckable tablets or tablets,
each of which contain a defined amount of the compound of formula I; as powders
or granules, as solution or suspension in an aqueous or nonaqueous liquid; or as
. 25 an'oii-in-water or water-in-oil emulsion. These compositions may, as afready
mentioned, be prepared by any suitable pharmaceutical method which includes a
‘step in which the active ingredient and the carrier (which may consist of one or
more additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active ingredient
30  with aliquid and/or finely divided solid carrier, after which the product is shaped if
necessary. Thus, for example, a tablet can be produced by compressing or
molding a powder or granules of the compound, where appropriate with one or
more additional ingredients. Compressed tablets can be produced by tableting the
compound in free-flowing form such as, for example, a powder or granules, where
35 - appropriate mixed with a binder, glidant, inert diluent and/or one or more surface-
active/dispersing agent(s) in a suitable machine. Molded tablets can be produced



fol l ow ng schenme: 25, 8 Decenber 2004 16 V (R2=H) x R14-LG VIII RO H I
R10~ R12 N .NIx (R2=H VIl (R2 = H Wich may entail copy&hibbithos
conpounds of the formula Vin which R2 y be a hydrogen atom5 R12 R11 (V)
and X, R8, R9, R19, Rl11 and R12 may have the neani ng descri bed above, into
I socyanates of the fornula X 10 N=C=0 R12 R11 (X) by known net hods such as,
for exanple, a reaction with oxalyl chloride in organic solvents such as,

t
Ii%i?iﬁ%°§éf§£gﬁ?§”;;?§gﬂngﬁi EOkQLPRRTRES ASABRA At et e
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reacting t'he |socyanat B mula X with amides of the formula X 8
Decenber 2004 17 O (XI) in which A has the neani ng descri bed above, to

Ity fﬁmﬁgﬁ'%@%&’ﬁﬁwa‘ e SR bRl BRI hed above:
conmpo nd?dﬂ?'”'ﬁ@ b CRIPESYSHCkalle tableleWhl@h gontan Aywdrygemdaifdonmidie |
convert edv@Sa flawrﬁﬁﬂ)noﬁﬂéw S@Q@sé@ﬂﬁ%ﬁf%f af wf)lafriag(é\:éﬁtﬁ %l‘&fﬂ?&ﬂﬁggs of t he

formu a V1. into .10 ounds of necessary,
subsequelt” & bR RS e SmpRund 5 3R inart %'Seg$% gelatin epdsiyeedel a5t t he

f or nul a SuUcCOsmandsgum avhbiconpounds of the fornul a | into their salts may
take place by adding one equivalent of the appropriate acid or base in an
organi ¢ solvent such as, for exanple, acetonitrile or dioxane or in water
and W sdbsed\asmacestinal spmppsitines sultaldiator fdrefiteraleacnipistatibh ghhtprise

her ei naf pﬂéfeﬁafmyﬁteﬁ'l% a4t stk Pé'&YS’Hon?dbdMg @Q?’l"@fwc s (mp.)
e e el G

Decenber p&dérably admmtstered intravenously, although adminisiration may also take
place by subcutaneous, intramuscular or intradermal injection. These preparations
15 can preferably be produced by mixing the compound with water and making the
resulting solution sterile and isotonic with blood. Injectable compositions of the
_invention generally contain from 0.1 to 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administration are preferably in the
20 form of singie-dose suppositories. These can be produced by mixing a compound
- of the formula 1 with one or more conventional solid carriers, for example cocoa
butter, and shaping the resuiting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in

25  the form of ointment, créme, lotion, paste, spray, aerosol or oil. Carriers which can
be used are petrolatum, lanolin, polyethylene glycols, alcohols and combinations
of two or more of these substances. The active ingredient is generally presentin a
concentration of from 0.1 to 15% by weight of the composition, for example from
0.5 to 2%.

30
Transdermal administration is also possible. Pharmaceutical compositions suitable
for transdermal uses can be in the form of single plasters which are suitable for
long-term close contact with the patient's epidermis. Such plasters suitably contain
the active ingredient in an aqueous solution which is buffered where appropriate,

35 dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport
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or iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986).

- Finally, a fifth aspect of the present invention provides a process for preparing
5 . the compounds of the formula I, wherein, in accordance with the following

formula diagram

R10 RS 213 R10 Rg R13
~ N
_ PG-2 ~PG-2
e el
i Ri2 R11 R12 R11
i v
0=C=N._ _A'
R0, S R13 © ke R10 Ro 13
N\H Vi o NTN\”/A'
R8—X . - R8—X: : .
_ _ 0O O
R12 . Ri1 T R12 R11
v vil
R14—LG RI10 o 213 EM o R4 R3 zz R A
— Ty — “
Re—X Tl — s J U T
R12 R11 R6 RS
IX 1
0 )
| the compound of the formula it
R8-LG (i)
15 in which
R8 is (C4-Cyp)-alkylene-COO-(PG-1), (Cs-Cio)-alkylene-COO-(C4-Cg)-
alkyl, (C4-Cqo)-alkylene-CON-(PG-2),, (C1-Cqg)-alkylene-
CONH-(C4-Cg)-alkyl, (C1-C1o)-alkylene-CON-[(C4-Cq)-alkyl],,
(C1-Cyo)-alkylene-N-(PG-2),, {C1-C1o)-alkylene-NH(C,-Cg)-alkyl,
20 (C1-Cqo)-alkylene-N[(C+-Cs)-alkyllz, (C-C1o)-alkylene-B’

0
CNY 0O MDecefaBei2084U) A O
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PG-1is a generally known protective group for esters, such as, for example,

(C+-Ce)-alkyl, benzyl or p-methoxybenzyl,

PG-2 is a generally known protective group for amino groups, such as, for

example, (C-Cg)-alkylcarbonyl, (C;-Cg)-alkyloxycarbonyl or (Ce-Cy2)-aryl-

5 (Cy-Cy)-alkyloxycarbonyl, which replaces either both hydrogens or only one
hydrogen atom in the amino group, and :

B’ is (C3-C7)-cycloalkyi, (C3-C7)-cycloalkyl-(Cy-Cy)-alkylene, phenyl,
pyrrolyl, imidazolyl, thiazolyl, azetidinyl, thienyl, piperidinyi, pyrrolidinyl,
morpholinyi, pyridyl and furyl in which cycloalkyi, phenyl, pyrrolyt,

10 imidazolyl, thiazolyi, aietidinyl, thienyl, piperidinyl, pyrrolidinyl,
. morpholinyl, pyridyl and furyl may in each case be substituted up to
twice by Cl, F, CN, CF3, OCF3;, COO-(PG-1), COO-(C+-Cg)-alkyl, CON-
(PG-2),, CONH-(C+-Cg)-alkyl, CON-[(C+-Cg)-alkyl];, (C+-Cs)-alkyl, O-
(PG-3)}, O-{Cy-Cg)-alkyl;
15 PG-3 is a generally known protective group for alcohols, such as, for
example, benzyl, allyl, tetrahydropyranyl or tetrahydrbfuranyl;
LG is a generally known leaving group such as, for example, halogen,
arylsulfonyloxy or alkylsuifonyloxy;
20
is alkylated with anilines of the formula Il
R10 Ro R13
Napg.o
H—X
R12 ‘ R11% (i1
25 in which X and PG-2 have the meaning described above, and in which
R9, R10, R11, R12 are, independently of one another H, F, Cl, Br, O-(PG-3),
CF3, NO, CN, OCF3, O-{C4-Cg)-alkyl, O-(C+-Cs)-alkenyl,
O-(C+-Ce}-alkynyl, S-(C4-Cg)-alkyl, S-{C;-Cs)-alkenyl,
S-(C1-Ce)-alkynyl, SO-(C4-Ce)-alkyl, SO2-(C1-Ce)-alkyl,
30 SO02-N-(PG-2),, (C1-Ce)-alkyl, (C1-Cg)-alkenyl, (Ci-Cg)-

alkynyl, (Cs-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-Cy)-
alkylene, COO-(PG-1), COO(C1-Ce)-alkyl, CON-(PG-2),,
CONH(C+-Ce)-alkyl, CON[(C+-Cq)-alkyl}o, CONH(C3-C7)-
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13
cycloalkyl, N-(PG-2);, NH(C1-Cg)-alky!, N{(C1-Ce)-alkyl],,
NH-CO-(C+-Cs)-alkyl, NH-CO-phenyl, NH-SO,-phenyl, it
being possible for the phenyl ring to be substituted up to
twice by F, Cl, CN, O-(PG-3), (C+-Cs)-alkyl, O-(C+-Cs)-
5 alkyl, CF3, OCF3, COO-(PG-1}, COO(C4-Cg)-alkyl or CON-
(PG-2);; '

R13 is H, (C1-Cg}-alkyl, O-(C1-Cg)-alkyl, CO-(C1-Cg)-alkyl,
COO-(C+-Ce)-alkyl, (C1-Cg)-alkylene-COO-(PG-1),
(C1-Ce)-alkylene-COO-(C1-Cg)-alkyl,

10

where PG-1, PG-2 and PG-3 have the meaning described above

using a base such as, for example, potassium or cesium carbonate, in an organic

solvent such as, for example, acetone or dimethylformamide, to give compounds

15  of the formula IV
R10 Ro R13
N
“PG-2
R8—X
R12 R11 )
in which X, R8, R9, R10, R11, R1 2, R13 and PG-2 have the meaning described -
above,
20
3 and the latter are then converted, by selective elimination of the protective
f group PG-2, into compounds of the formula V
25

R10 Re R13
‘ N
H
R8—X
' R12 R11

V)

in which X, R8, R9, R10, R11, R12, and R13 have the meanings stated above; . .
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and then the iatter are reacted with isocyanates of the formula Vi

O (v
in which
A is phenyl, naphthyl, it being possible for the phenyl or naphthyl radical

to be substituted up to three times by F, Cl, Br, O-(PG-3), CF5, NO,,
CN, OCF3, O-(C4-Cg)-alkyl, O~(C1-Ce)-alkenyl, 0O-(C4-Ce)-alkynyl,
S-(C1-Ce)-alkyl, S-(C1-Cg)-alkenyl, S-(C4-Ce)-alkynyl, SO-(C+-Ce)-alkyl,
S02-(C+-Ce)-alkyl, SOz-N-(PG-2),, (C4-Cs)-alkyl, (C+-Ce)-alkenyl,
(C+1-Ce)-alkynyl, (C3-C7)-cycloalkyl, (C3-Cr)-cycloalkyl-(C1-Cy)-alkylene,

~ (Co-Ce)-alkylene-COO-(PG-1), (Co-Ce)-alkylene-COOQ(C4-Cg)-alkyl,
CON-(PG-2),, CQNH(C1-CG)-aIkyI, CON[(C+-Cs)-alkyl],, CONH(C3-C7)-
cycloalkyl, (Co-Cs)-alkylene-N-(PG-2),, (Co-Cs)-alkylene-
NH(C+-Ce)-alkyl, (Co-Ce)-alkylene-N{(C1-Cg)-alkyll, NH-CO-(C4-Cg)-
alkyl, NH-CO-phenyl, NH-SO,-phenyl, it being possible for the phenyi
ring to be substituted up to twice by F, CI, CN, O-(PG-3), (C1-Cs)-alkyl,
0-(C4-Ce)-alkyl, CF3, OCF;, COO-(PG-1), COO(C1-Cg)-alkyl or
CON-(PG-2),,

PG-1, PG-2 and PG-3 have the meaning described above, to give compounds

of the formula VI

R10 Ro RIS
No _N_ _A"
RB_}gj ™Y
- 0O O
R12 R11 i)

in which X, R8, R9, R10, R11, R12, R13 and A’ have thé meaning described

above; and the latter are, if R in compounds of the formula I is not a hydrogen

~ atom, further alkylated by reaction with compbunds of the formula Vil|
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R14-LG (VIi))

in which LG has the meaning described above, and In which
. L is H, {C+-Ce)-alkyl, O-(C4-Cg)-alkyl, CO-(C¢-Cs)-alkyl,
5 COO-(C+-Ce)-atkyl, (C1-Ce)-atkylene-COO-(PG-1), (C1-CB) -alkylene-
COO-(C4-Cg)-alkyl
in which PG-1 has the meaning described above,
using a base such as, for example, 11,8-diazabicyclo{5.4.Glundec-7-ene to give
10 compounds of the forrpuia IX

R9 R13 R14

Eﬁr T

(1X)

in which X, R8, R9, R10, R11, R12, R13, R14 and A’ have the heaning described
15 _ above,

and, where appropriate, the protective groups which are present iri the radicals

R8, RS, R10, R11, R12, R13, R14, A’ and B’ are eliminated and, where

appropriate, compounds of the formula 1 obtained. in this way are converted
2(  into the salts thereof by adding one equivalent of the appropriate acid or base.

- In an embodiment, there may be provided a preparation of compounds of the

formuia 1.in which R2 may be a hydmgen atom and may be depicted in the

- following scheme:
25



2 UL UUUUUUUG6BU u)to LWIi (02 2 to (6 Co W UUUUACOA
_ N2 N2 N_ N2 NG L a NNNO Na COGCo x gDeomBe20840f
0 0000 0000 UUUNNUUUU () ) 0000UU U C6 CDNO
16
R10 A HZN\H/N R10 Py oy
n=c=o -l N\er\ﬂ,A'
V —— R8—X R8—X 5 1
(R2 = H)
R12 R11 R12 R11
X - vi
(R2 = H)
4
R14—G  R10 RQH E1 ‘ R4 R3H 31 X
T —
RE—X 0O 0 RT_Ej/ j)r j(.])/
R12 R11 R6 RS
X | !
(R2=H) {R2=H)

) which may entail converting compounds of the formula 'V in which'R2 may be a

hydrogen atom

5
R10 Ro R2
NH
R8—X
R12 R11
(V)
and X, R8, R9, R19, R11 and R12 may have the meaning described above, into
isocyanates of the formula X
10
R10 R9
N=C=0
R8—X
R12 R11
X}

by known methods such as, for example, a reaction with oxalyl chloride in organic
solvents such as, for example, 1,2-dichlorethane or dichloromethane, at reaction

15  temperatures between room temperature and the boiling point of the solvent,
reacting the isocyanates of the formuta X with amides of the formula X!
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()
in which A’ has the meaning described above,
to result in compounds of the formula VIl in which R2 is a hydrogen atom

Ej Ty

5 _ (Vi)

and X, R8, R9, R10, R11 and R12 have the meaning described above:
compounds of the formula Vil can, if R1 is not a hydrogen atom, be converted as
already described above by alkylation with compounds of the formuta VIII into

10 - compounds of the formula IX, and, if necessary, by subsequent elimination of the
protective groups into compounds of the formula I. Conversion of compounds of
the formula | into their salts may take place by adding one equivalent of the
appropriate acid or base in an organic solvent such as, for exampie, acetonitrile or
dioxane or in water and by subsequent removal of the solvent.

15 ' '
The examples listed hereinafter serve to illustrate the invention without, however,
restricting it. The measured solidification or decomposition points (m.p.) have not
been corrected and generally depend on the heating rate.
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The compounds of the formula | are distinguished by beneficial effects on glucose

- metabolism; in particular, they lower the blood glucose level and are suitable for

treating type il diabetes. The compounds can be employed alone or in
combination with other blood glucose-lowering active ingredients. Examples of
such other blood glucose-lowering active ingredients are sulfonylureas (such as,
for example, glimerpiride, glibenclamide), glitazones (such as, for example,
troglitazone, rosiglitazone), alpha-glucosidase inhibitors (such as, for example,
acarbose, migilitol) or insulins.

The activity of the compounds was assayed as follows:

Glycogen phophoryiase a activity assay

‘The effect of compounds on the activity of the active form of glycogen

phosphorylase (GPa) was measured in the reverse direction by following the
synthesis of glycogen from glucose 1-phosphate by determining the liberation of

inorganic phosphate. All the reactions were carried out as duplicate determinations .

in microtiter plates with 96 wells (Half Area Plates, Costar No 3696), measuring

the change in absorption owing to the formation of the reaction product at the

wavelength specified hereinafter in a Multiskan Ascent Elisa Reader (Lab

Systems, Finland).

In order to measure the GPa enzymic activity in the reverse direction, the general
method of Engers et al. (Engers HD, Shechosky S, Madsen NB, Can J
Biochem 1970 Jul;48(7):746-754) was used to measture the conversion of
glucose 1-phosphate into glycogen and inorganic phosphate, with the
fd!lowing modifications: human glycogen phosphorylase a (for example with
0.76 mg of protein/ml (Aventis Pharma Deutschland GmbH), dissolved in
buffer solution E (25 mM B-glycerophosphate, pH 7.0, 1 mM EDTA and 1
mM dithiotreitol) was diluted with buffer T (50 mM Hepes, pH 7.0, 160 mM
KCl, 2.5 mM EDTA, 2.5 mM MgCl,'6H,0) and addition of 5 mg/mi glycogen
to a concentration of 10 g of protein/mi. Test substances were prepared as
10 mM solution in DMSO and diluted to 50 uM with buffer solution T. To 10
i of this solution were added 10 ul of 37.5 mM glucose, dissolved in buffer
solution T, and 5 mg/mi glycogen, plus 10 i of a solution of human
glycogen phosphorylase a (10 ug of protein /ml) and 20 pl of glucose 1-
phosphate, 2,5 mM. The baseline glycogen phosphorylase a activity in the
absence of test substance was determined by adding 10 yl of buffer
solution T (0.1% DMSO). The mixture was incubated at room temperature
for 40 minutes, and the liberated organic phosphate was measured by the

U
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general method of Drueckes et al. (al {Drueckes P, Schinzel R, Palm D,
Anal Biochem 1995 Sep 1;230(1):173-1 77) with the following modifications:
50 4l 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

5 mixture. After incubation at 45°C for 60 minutes, the absorption at 820 nm
was measured. To determine the background absorption, in a separate
mixture the stop solution was added immediately after addition of the
glucose 1-phosphate solution.
This test was carried out with a concentration of 10 1M of the test

10 substance in order to determine the particular inhibition of glycogen

phosphorylase a in vitro by the test substance.

Table 2: Biological activity:

15
Ex. % inhibition at
10 pM
1 87
2 73
3 75
4 79
5 77
12 92
20 35
29 78
30 76
31 86
41 T 50
44 11
46 36
47 46
49 13
51 36
53 22
60 36
70 86
75 41
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Itis evident from the table that the compounds of the formula | inhibit the activity of
glycogen phosphorylase a and thus are very suitable for lowering the blood

glucose level.
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The preparation of some examples is described in detail below, and the other
compounds of the formula | were obtained analogously:
Experimental part:

Example 1:
6~{2,6-DichIoro-4-[(2-chIorobenzoyl)aminocarbamoyl]phenoxy}hexanoic acid

10 a) Ethyl 6-(4-acetylamino-2,6-dichiorophenoxy)hexanoate
13.3 ml (74.9mmol) of ethyl 6-bromohexanoate and 52.1 g (160 mmol) of cesium
carbonate are added to a solution of 15.0 g (68.1 mmol) of N-(3,5-dichloro-
4-hydroxyphenyl)acetamide in 300 mi of acetone. The suspension is boiled under
refiux for 8 hours. Then 600 ml of water are added, and the mixture is extracted

15 twice with 400 ml of dichloromethane and with 400 mi of MTB ether each time.
The combined organic phases are washed with water and concentrated in a rotary
evaporator. The product is employed in the next step without purification. Crude
yield: 30 g '

20  b) 6-(4-Acetylamino-2,6-dichlorophenoxy)hexanoic acid

30 g of crude material from step a) are mixed with 800 ml of 1 M potassium
hydroxide solution and stirred at room temperature for 3 days. Then 600 ml of
water are added and the pH is adjusted to 5.5 with about 80 mi of glacial acetic
. 25 acid. The precipitated product is filtered off with suction and washed twice with
| 40 mi of water each time. The precipitate is dried under high vacuum and affords
14.6 g of the required compound.
C) 6-(4-Amino-2,6-dichiorophenoxyhexanoic acid
30
7.5 g (22.4 mmol) of 6-(4-acetylamino-2,6-dichlorophenoxy)hexanoic acid in
~140 m{ of 1 m potassium hydroxide solution in methanol/water (3:1) [lacuna] boiled
under reflux overnight. The methanol is removed in a rotary evaporator, and the
residue is diluted with about 30 mi of water and acidified to pH 5 with glacial acetic
35  acid. The mixture is stirred in an ice bath for 30 minutes and then filtered with
suction. The crude product is subjected to column chromatography using
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n-heptane/ethyl acetate = 1/1 and affords 4.3 g (14.7 mmol, 66%) of the required
product.

d) 6-{2,6-Dichloro-4-[(2-chIorobenzoyl)aminocarbamoyl]phenoxy}hexanoic acid

A solution of 7.5 g (41.1 mmol) of 2-chlorobenzoyl isocyanate in 300 mi of
acetonitrile are added to a suspension of 10.0 g (34.2 mmol) of
6-(4-amino-2,6-dichlorophenoxy)hexanoic acid in 700 mi of dry acetonitrile under a
protective gas atmosphere at room temperature. The mixture is boiled under reflux
10 for 2 hours and cooled to rocom temperature. The resulting precipitate is filtered off
with suction and washed with 50 ml of acetonitrile. The residue is stirred with
100 mi of methanol, filtered off with suction, washed with a little methanol and
dried at 40°C under vacuum overnight. 13.7 g (28.9 mmol, 85%) of the required
product are obtained.
15  Melting point: 171-173°C
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Patent claims:
1. A compound of the formula |
5
e, fORE
Y
R7—X o o
R6 R5
l
in which -
10 A is phenyl, naphthyl, it being possible for the phenyl or naphthyl radical

to be substituted up to three times by F, Cl, Br, OH, CF,, NO,, CN,
OCF3, O-(C4-Cg)-alkyl, O-(C+-Cs)-alkenyl, O- -(C1-Cg)-alkyny!,
S-(C1-Ce)-alkyl, S-(Cy-Cs)-alkenyl, S-(C-Cg)- -alkynyl, SO-(C4-Cg)-alkyl,
802-(01-05)—alkyl SO,-NH,, (C1 Ce) HH(YI (Cg-Cs)—aIkenyI

15 (C1-Ce)-alkynyl, (C5-C7)-cycloalkyl, (C3-Cr)-cycloalkyl-(C+-C,)-alkylene,
(Co-Ce)-alkylene-COOH, (Cp-Cg)-alkylene- -COO(C+-Cy)-alkyl, CONH,,
CONH(C+-Cg)-alkyl, CON[(C1-Cg)-alkyi],, CONH(CS‘CG)-cycIoaIkyI
(Co-Cs)-alkylene-NH,, (Co-Cs)-alkylene- NH(CZ-CG)-aIkyI
(Co-Ce)-alkylene-N[(C+-Cs)-alkyl], NH-CO- -(C1-Cg)-alkyl,

20 NH-CO-phenyl, NH-SO,-phenyl, it being possible for the phenyl ring to
be substituted up to twice by F, Cl, CN, OH, (C1-Ce)-alkyl,
0O-(C+-Cg)-alkyl, CF3, OCF3, COCH, COO(C4-Cg)-alkyl or CONH,;

R1,R2 _ _are, independently of one another, H, (C1-Ce)-alkyl, O-(C4-Cg)-alkyl,
25 CO-(C4-Ce)-alkyl, COO-(C4-Ce)-alkyl, (C4-Ce)-alkylene-COOH, (C1-Co)-
alkylene-COO-(C4-Cg)-alkyl;

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, OH, CF;,

NO2, CN, OCF3, O-{C4-Cg)-alkyl, O-(C+-Ce)-alkenyl, O-(C+-Cg)-alkynyl,

30 S-(C4-Ce)-alkyl, S-(C4-Cs)-alkenyl, S-(C4-Ce)-alkynyl, SO-(C1-Cg)-alkyl,
S02-(C1-Ce)-alkyl, SO2-NH,, (C4-Cg)-alkyl, (C1-Ce)-alkenyl, (C1-Cg)-
alkynyl, (C3-C7)-cycloalkyi, (C3-C7)-cycloalkyl-(C4-C4)-alkylene, COOH,
COO(C1-Cg)-alkyl, CONH,, CONH(C;-Cq)-alkyl, CONI(C+-Cs)-alkyl],,
CONH(C5-C7)-cycloalkyt, NHz, NH(C+-Cg)-alkyt, N[(C:-Ce)-alkyl]s,

35 NH-CO-{C1-Ce}-alkyl, NH-CO-phenyl, NH-SO,-phenyl, it being
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possibie for the phenyt ring to be substituted up to twice by F, Ci, CN,
OH, (C4-Ce)-alkyl, O-(C4-Cg)-alkyl, CF3, OCF3, COOH, COO(C4-Ce)-
alkyl or CONHy;

X is O, S;

R7 is (C1-C1o)-alkylene-COOH, (Ce-C10)-alkylene-COO-(C4-Cg)-alkyl,
(C4-Cyp)-alkylene-CONH,, {C4-Cyo)-alkylene-CONH-(C-Cqg)-atkyl,
(C1-C1o)-atkylene-CON-[(C1-Cs)-alkyl]z, (C1-C1o)-alkylene-NH,,
(C4-C1o)-alkylene-NH(C4-Cg)-alky!, {C1-C1o)-alkylene-N{(C+-Cq)-alkyi],,
(C1-Co)-alkylene-B;

B is {C5-Cy)-cycloalkyl, pyrrolyl, imidazolyt, thiazolyl, azetidinyl, thienyl,
piperidinyl, pyrrolidinyl, morpholinyl, pyridyl-methyl or furyl, in which
cycloalkyl, phenyl, pyrroly!, imidazolyl, thiazolyl, azetidinyl,
thienylmethyl, piperidinyl, pyrrolidinyl, mdrpho!inyf, pyridyl or furyl may
in each case be substituted up to twice by CI, F, CN, CF3, OCF3,
COOH, COO-(C4-Cg)-alkyl, CONH,, CONHR-(C1-Cg)-alkyl, - '
CON-[(C+-Cg)-alkyllz, (C4-Ce)-alkyl, OH, 0O-(C4-Cg)-alkyt;

and physiologically tolerated salts thereof,

excepting the compounds of the formula

F
: H H
cl NTNp
HO O 0 F
\n/\/\o
O Cl

in which the radicals mean at the same time

A phenyl;

X O;

R1 H;

R7 -(C1-C4)-alkyl-B;

B {Cs-Cy)-cycloalkyl, heteroaryi.

2. A compound of the formula | as claimed in claim 1, wherein _
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following the sy %é@sca)f-albyfySQQd‘dH:f (CmQg)-atigt €C1-Oahatkehgl e by
carri d out LZ%L'(Q?‘"C%&E"‘I%"?“ (S PR, R e e et eRens -
wells (Half Area %aﬁé 2¢O, 4606 s)-aﬂwmcw(oaecg)mwecomm
absorption owi ng ODNH(ECI-@%FEIkyIOGON[(CRM Sﬂkgi]ﬂ @bﬂ}ﬂﬁ@ E)%}ng@d

Asce f er (Lab

| th f ft
\é\e\s/?e(ranrs]g Fi ﬁrgﬁh) ﬁ;hﬁﬁg(g q ﬁﬁ%ggﬂ' h%fl'%ﬂaﬂﬂﬁfigrﬁ?ﬁhaléwlm vity in the
revef@e directi on(Cdi Re) gkkybnal-N[(@pClapdlkgiﬂz (e;.cg _al Z\%{Enger s HD,

moastre the. convert So-preAu NS0 @ﬁ%“é'gﬁiﬂﬁfm S 9 be agenvims fo o

i nor gani ¢ phosphab®, Suﬁﬁml‘itet%'ép tq tice bl iy GhodNf Othi(Ceas)-alkyiyan gl ycogen

phosphoryl ase a (OofC g%k Y Pharma
Deut schl and GrbH), gl”ss?l veg ?ﬁg r‘%Efﬁ?er ?gf 8%9@&@«‘5& E@W GBNHS
0- gl%/cerophosphate pH 7.0, 1 nM EDTA and 1 nM d|th| otrei toI) was d| | ut ed
%E?Z%EL%; RP éSOarthrI@mmepﬂ? ot One éﬁ@th@MFFQd@e -aflyP f« df 10

an onc I on pg
of proteinlm. Tgé é aén"é@s gbégaﬁ%ﬁ(%s 6&6’ §t¢991‘bt{ Cir&sBVBO and
diluted to 50 pM %\#‘Vlﬁnﬁtﬁ(fJ@*(%dﬁs)talbﬂ T. To 10 pi of this solution were
added 10 pi of 37.5 mM gl ucose, dissolved in buffer solution T, and 5

sol ution of human 35 gl ycogen phosphoryl ase

ng/ m 9|}§0 n s 10 pl of,
a (10 pg §f9<§ &5 /) aﬁfa eBPnQﬁnttmfm@rmthqusﬁh@i &r, OH G4, The
baselQ ne gl ycogenN(hoSNN QGH ARGy egz)talk It ©-40)-C ﬁﬁ]geb@felrg%ghf "

ol u n 0

S A L e A DB 5 alkanyk SO- @*ﬁsh@lﬁﬂs and
et o1 s P oyre s -PRRrAlot Skl et oy, (U aiesy ??L B
%\nal Bi ochem 1995 Qr%ﬁfc(tgs%ﬁ 7@?%&%9 %ﬁfﬁﬁéﬁﬁé lf@‘%&%' @’éitl ons:
50 pl of a stop <o @QMlanfﬁ@NFuawﬁsDaaﬂda@ONu(m?:gmm e

25 3. 6% 5
Miwture, Aftera?mg(lmf:g@#c %&’gg ko NFESES el M B ookl BFFE50 o
was measur ed. Torlgg g:lt"r{'?ﬁrl@?‘fyllr QW!%"MH NiESQ2mhenyl, tﬁbeuag pesgibledoe
mI )JE: g; g EL hehztS OE tbelphEnylmnm tmisiﬂﬁhtitm@mb%hbeﬁ)ﬂeg%l?@ﬁ Rﬂ"(c‘%-cé)he
goncent r at Pon gf %E@IE?/I@E‘ c%ri@”{ggsc?ﬁ’ @%%éﬂcé (?{%T%Ta H¥hoBet ermine the

particul ar inhi biG@¥Hzof gl ycogen

30
X is O, S;
R7 is (C1+-Cyo)-alkylene-COOH, {Ce-C1o)-alkylene-COO-(C4-Cs)-alkyl,
(C4-Cqo)-alkylene-CONH,, (C1-C1p)-alkylene-CONH-(C4-Cg)-alkyl,
35 (C1-C10) aikylene-CON-[(C1—Cs)-alkyllz (C1 C10) alkylene—NHz,

(C1-Cyo)-alkylene-NH(C+-Cs)-alky!, (C1-C1g)-aikylene-N[(C1-Cs)-alkyl]z
(C1-Cio)-alkylene-B;



phosphorylase a in vitro by the test substance. Table 2: Biol ogical
activity: 15 Ex.% inhibition at 10 M 187 273 375 479 577 1928¢erBar0d978
3076 3186 4150 4411 4636 4746 4913 5136 5322 6036 7086 7541 8 Decenber 2004
32 8050 8444 8990 9034 10078 10193 1023+ 10635 11188 112100 116100 11799
11870 11997 12040 12212 12895 14788 14976 It is evident fromthe table that

the conpounds of the formula I inhibit the activity of glycogen
ery suitable for lowering the blood 5 glucose

5282Fr°r§%§§2£e§%§5§§%ﬁ@&m,mpﬁm.ﬁ a0 oiazoharascklys tieage | bed 1 1
el a1 St iy oo o ity s
. . , , yi, azetidinyl,
thienyl, piperidinyl, pyrrolidinyl, morpholinyl, pyridy! or furyl may in
5 each case be substituted up to twice by Cl, F, CN, CF3, OCF3;, COOH,
COO-(C+-Cs)-alkyl, CONH,, CONH-(C-Cg)-alky, CON-{(C4-Cg)-alkyl],,
(C1-Ce)-alkyl, OH, O-(C4-Cg)-alkyl

and the physiologically tolerated salts thereof,

10
excepting the compounds of the formula
F
Ho\"/\/\ D/ o 0 F
G
8] Cl
_ and compounds of the formula | in which the radicals are at the same time
15
A phenyl;
X 0;
R1 H;
R7 -{(C4-Cy)-alkyl-B;
20 B (C3-Cr)-cycloalkyl, hetercaryl.
3. A compound of the formula I as claimed in claim 1 or 2, wherein
A .--is phenyl, it being possible for the phenyl radical to be substituted up
25 to twice by F, Cl, Br, O(C4-Cg)-alkyl:
R1,R2 are, independently of one another, H, (C+-Ge)-alkyl, CO-(C4-Cg)-alkyl;
R3, R4, R5, R6 are, independently of one another, H, ClI, F, (C+-Cg)-alkyt,
30 O-(C+-Ce)-alkyl, -COO-(C+-Cg)-alkyt;

X s O



Exanpl e 1:

6-{2, 6-Di chl oro-4-[ (2-chl orobenzoyl ) am nocar banoyl ] phenoxyd bexcabed 2004ci d 10
a) Ethyl 6-(4-acetyl am no-2, 6-di chl oro?éenoxy) hexanoate 13.3 m (74. 9muol)
of ethyl 6-bronohexanoate and 52.1 g (180 mmol ) of cesium carbonate are
added to a solution of 15.0 g (68.1 nmol) of N (3,5-dichloro-

4- hydr oxyphenyl )acetam de in 300 mM of acetone. The suspension is boiled

under reRFux for i8(QpTie-alfyiene-BBOA (Ofcwat culege, can e mxture
is extracted 15 tv@é&: V\f_ilg ﬁwoocgq) g{q dI(C F\é\@oﬂn@%%e an'gé\l}vicf%ﬂg%/g m of MIB
et her each tine. e 1RoRBY B BI i c phases are washed with water and
concentrated in a rotary evaporator. The product is enployed in the next
step wit WA T i .30 g 20 b)

6- (4- ce%a%ﬂ%!%?égmtgg(g%%gnsgig%/%%?gﬁoi c acid 30 g of crude nmateri al
fromstep a) are mxed with 800 m of 1 M potassium hydroxide solution and
stirred adxcepng HRNPRHPSURES btheJoAYa: Then 600 nl of water are added and
the pHis adjusted to 5.5 with about 80 m of glacial acetic 25 acid. The
precipitated product is fiIteredFoff wi th suction and washed twice with 40
m of water each tine. The preci piN&TY is dried under high vacuum and
affords 14.6 g of cfhe reqdlireff P Ind. c)

6- (4- A no- 2, 6- di chf of'opteénoxy) hgxanoic acid 30 7.5 g (22.4 mol) of

6- (4- acetnd_amino-2, 6-4i chl or gphegpoxyy hexanoic acid in 140 M of I m

pot assi um hyf{dr oXi de® solJuti on i n nmet hanol /water (3:1) [lacuna] boiled under
reflux overwi ght. The methanol is renoved in a rotary evaporator, and the -
residue is diluted with about 30 ml of water and acidified to pH 5 with

gl acial acetic 35 acid. The m xture is stirred in an ice bath for 30

mi nut@s a@nd t Wephdritidoeutical\WoprisiiFohdBr mUﬂ@oFfH%rﬁ?&ﬂHﬁa:%}él i pcted to
ane/ et yF

col um chyr t .USi Decenber 2004 34 n-hep acetate =
1/1 and %ng&?éﬁgffa@%a’ﬁfg |, 66% of the required product. d)

6-{2, 6-Di chl oro-4-[ (2-chl orobenzoyl ) am nocar banoyl ] phenoxy} hexanoic acid 5

A sol uti of A7, : : - r i socyanate in 300.m of
acet oni t(rsinl e g‘r%}%{@ggéa?%m% ﬁ'éeﬁs%b&n%&%fsgﬁ‘?@ﬁf?% S&B'fnedg'” _
6- (4- ani RHERT OYBH ICRBEHEI0X 994 eramsineoradildod giurose-tdweringiastivecet oni tri | e
undet5a inyredieats.ve gas atnosphere at roomtenperature. The m xture is

boi |l ed under reflux 10 for 2 hours and cooled to roomtenperature. The
resulting precipitate is filtered off wth suction and washed with 50 ni

of acetofitri [Tbe UShef thescompousdsas clatdediinn bnd 0P nitre @F cihBane!3 fofi | t er ed
off with Mﬁ%nﬁ%ﬁé}ﬁé’ with alittle nethanol and dried at 40C under
eer ni gnt . . ]

vacuum o g (28.9 mmol, 85% of the required product are
obtained. 15 Melting point: 171-173C 8 Decenber 2004 WO 01/94300

PCTIZPOL0603%h8 983 6t odihbifids ds cAIRETRPYAY oPndrd Br bRTMIN Y03 B AL RO

R2 RI R6 _i.n, whi ch N A O .
producing a me'g%}lne for lowering blood glucose.

8. The use of the compounds as claimed in one or more of claims 1 to 3 for
producing a medicine for treating type. il diabetes.

25
9. The use of the compounds as claimed in one or more of claims 1 to 3 in
combination with at least one other blood glucose-lowering active ingredient for
producing a medicine.

30 10. A process for producing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 3, which comprises mixing
the active ingredient with a pharmaceutically acceptabie carrier, and converting
this mixture into a form suitable for administration.



| 10 A is phenyl, naphthyl, it being possible for the phenyl or naphthyl
radical to be substituted up to three tinmes by F, O, Br,8DktenBes200M0O2,
CN, OCF3, O (C1-Co)-alkyl, O(Cl-CG)-ﬁ kenyl, O (Cl-C6)-al kynyl,
S-(Cl-C6)-al kyl, S-(C1-C6)-al kenyl, S (C1-C6)-al kynyl, SO (Cl-C8)-al kyl,
S02- (C1- C6) - al kyl, S02-NH2, (C1-C6)-alkyl, (Cl-C6)-alkenyl, 15

(C1-C6) - al kynyl, (C3-C7)-cycloal kyl, (C3-C7)-cycloal kyl -(Cl1-C4) -al kyl ene,
(‘Co- C6) - al kyl eftez 08O6E theGmiiigural sithedem&e|Cl- C7) - al kyl , CONH2,

CONH( C1- C6) - al kyl, CON[ (C1-C6)-al kyi]2, CONH(C3-C6)-cycl oal kyl,

(Co- C6) - al kyl ene-NH2, (Co-Co6)-al kyl ene- C2-(C6) - al kyl ,

( Co- CB) - al kyl ene- N[ ( CL- C6) - al Ryl ] 2, (cRcs) - al kyl, 20 NH CO phenyl ,
NH SO02- phenyl, it being possiblé€ thqqghetp,yl rang to be substituted up

|, (G- C6) - al kyl, CF3, OCF3,
COOH, CO( C1- C6) al kyI or CB¥2X --Are, are, independently of one
anot her, H, (Cl-C6)-alkyl, O (Cl- | kyl ZSQZO(Cl Co6) -al kyl

COO (C1- CB) - al kyl , (Cl- CB) - al kyR&he- CCREI, ( Cl- CB) - -

al kyl ene- COO- (C1-C6)-al kyl; R3, R4, R5, R6 are, independently of one
another, H, F, d, Br, OH CF37 N®, &\, OCF3, O (Cl-C6)-alkyl;

O (C15Co)in adhiignyl , O (C1-C6) -al kynyl, 30 S-(Cl-Cg)-al kyl, .

S-(Cl1-C6) - al kenyl, S-(Cl1-C6)-al kynyl, SO (Cl-C6)-al kyl, S02-(C1l-0C6)-alkyl,
S02- NH2, (C1-C6) - aI kyl, (Cl-C6)-al kenyl (C1-C6) - al kynyl

(C3-C7) - &cl oal kyFS phensd, CEphttyd, ibbeikglposEibiaTr i phé arn? | radi

COQ( C1- C6) - al ky! ( 1-

(C3-C7)-cycl oal ky l;\l%b&;t ﬁc%%}?i ‘L'IQP’@}‘EIC%

NH- CO- ( C1- 06) - al k§IC @@cgﬁeai keyl, Nﬂhé@@qﬂmmwc; -(Ct- Cb)aallkgnyﬂ Decerrber 2004
36 pt8si ble for tBe(cpk(eg)gd |$Lgcq,@6pg;k§Hp|sgL t%ﬂ&, Mé bg‘l)gya’gyk

o 5 X e o (EOZFQ%L% BT S e Mcrcs)ﬂlkeﬂyl
(06~ Clo) - al ky! enef@ety) y@&)(caukwgycloe@* QL LfIbARG=EDER-alkylene,
Cl-C1 | kyl
Ec:1 C18§ al Kyl 222(%%@ %)C ?@CG)(@%Y%T‘S)C%W& Crlsaligrlp CONHo,
281 %og a: ty: eneC Ea@g)ﬂémy@ bv@)@*kﬁ]zkgomﬂ%l[&mcy%hu(gl ky: ] I2
0)-a eneq - NH3 i m dazo
t hi azol yl , a)z/et i d(c(?ygé) t:}%f:eel:s]% g% F%’Rkﬁﬁém@1g%)§ f‘?};" nor phol | %yl
pyrhdyl - rrFt h%”h NI:;&:?))T Xﬁndﬂi@ocpﬂﬁgﬁhi ngidﬁb'r@d) a'%roiyl
I m dazol-y |az -ERa 2 Vit B8ihg YossBlePRF & 5!5( nyl rmg to
l'i di nyl | I
Clbsti tut od up ¢ @o% syresbisoal boteaby S ot (el - o)l kyl,
CONH2, CONH- (G - c@)(%qewai/kyl &Ry, QCEL; CR)OH| OO -CS-lyd br @ityH,; OH,
O(QI}CG) al kyl'; and physiol ogically tolerated salts thereof, F excepting

t he corrpéﬁnﬂi of the formula HO 25 in which the radical s mean at the sane
time Aphehyl2 xo; argpirgppengently of one another, H, {C-Cs)-alky!, O- -(C1-Ce)-alkyl,

CO-(C4-Ce)-alkyl, COO-(C1-Cg)-alkyl, (C1-Cs)- alkylene-COOH, (C4-Cg)-
alkylene-COO-(C+-Cq)-alkyl;

25 R3,R4,R5, R6 are, independently of one another, H, F, Ci, Br, OH, CF;,
NOz, CN, OCF3, O-(C4-Cg)-alkyl, O-(C4-Cs)-alkenyl, 0-(C+-Cg)-alkynyl,
S-(C1-Ce)-alkyl, S-(C1-Cs)-alkenyl, S-(C4-Cg)-alkynyl, SO-(C4-Cg)-alkyl,
SOz—(CrCs)-ﬂile, SOz-NHz, (C1—C5)-alkyl, (CrCs)-&lk&ﬂYl, (C1-Cs)-
alkynyl, (C5-Cr)-cycloalkyl, (C3-Cr)-cycloalky}-(C1-Ca)-alkylene, COOH,

30 COO(C+-Ce)-alkyl, CONH,, CONH(C;-Cs)-alkyl, CON[{(C4-Cg)-alkyl),,
CONH(C3-Cr)-cycloalkyl, NHz, NH(C4-Cg)-alkyl, Nf(C1-Ce)-alkyl]a,
NH-CO-(C4-Ce)-alkyl, NH-CO-phenyl, NH-SO;-phenyl, it being
possible for the phenyl ring to be substituted up to twice by F, Ci, CN,



-(G-C4)-alkyl-B; B(C3-C7)-cycloal kyl, heteroaryl. 2. A conpound of the
formula | as clained in claim1l1, wherein 8 Decenber 2004 3¥Diécnpberph,
napht hyl, it being possible for the phﬁqyl or naphthyl radical to be
substltuted up to three tines by F, ., Br, OH CF3, NO2, CN, OCF3,

O (Cl-C6) -al kyl, O (C1-Co6)-al kenyl, O(Cl CG) al kynyl, S-(C1_0C6)-al kyl,
S-(C1-Co) - al kenyl S-(C1-Co) - al kynyl SO (C1-Co) - al kyI

0A502- (C1- CB) - al kydH, @@@e%kwi@l(t% SN CFL, GorR) @W@ﬁ?%rgﬁkw ene

(C1-C6) - al kynyl, &%%7@ oaI kyl cycloal kyl- (Cl

(Co- C6) - al kyl ene- ) - al kyI ene- COQ( C1- C6) - al kyl , CONH2,

CONH( C1- C6) - al kyl, CON (Cl1-C6)-al kyl]2, CONH(C3-C7)-cycl oaI kyl ,

( Co- C6) - akyl ene- Ny %:oCG - al kyl ene- NH(CZ C6) - al kyl ,

(Co-Co) - aI kyl ene- K%PC C6) - al kyl 12, NH CO (C1-C6) - aI kyI NH CO- phenyl ,
NH- S02- phenyl, it being possible for the phenyl ring to 51, R2be
substituted up tojs g e %1 ) - al kyl,
CF3, OCF3, COOH, P éél@lergc or c‘ggk%‘("%ikg@ ea‘gbﬁ E%bn%%’k one
another, H, (Cl-C8y1: 1R '@"? By Gy @1C@B§'l é@k%) alkyl
COO- (Cl1- C6) - al kyl (C(momkylahé-ﬂ@ﬂffmra!k @1)-61 -alkylene

1 ene- 0 (LGBl e S, ot B AT

O (C10cB) - al kenyl (CoCueualkpgrafkyny! , S-(CL- 06) - aI kyl, S (01 C6) - al kenyl
S-(Cl- 06 - al kynyl , SO (Cl-CB)-al kyl, SC2-(CL-CB)-al kyl, S02- NH2,

(C1-Co) - gl kyl, (Cl o) - al kenyl (C1-C6) - 5al kynyl, (C3-C7)-cycl oaI kyl ,
(C3- C7) - ?ycl oal kyls (@1Camycl mnyb@mo!ycwdazom)thmzw ,az6ERIAR,

CO\IH( Cl- C6) - al kyl tth@ﬂ[ﬁ r:@?ﬁ)gf Jr‘ﬁiﬂlid NI-XI .G@Hkrl{éﬁﬁ }n?)ﬂ(ar tﬁf@h’ﬂﬂz

NH( C1- C8) - al kyl , N |

NI—If S02- p%]egyl Y i t {5‘(4?]15)%52%? Qh’l W'H@Z‘ﬂh‘n‘em}@z‘fy n@Zf’t‘ttSi"ﬂié t§1 |$E¥ed up
to tWhce by F, C pip@Ndirgh py(rclidiog) morphdlidyl, p@r:ﬂﬁﬂor@ﬁbyl adyih edehiBaseCr

COON, Cl- C6 C
(Co- C10) - al iyl onetp eIty i By f%?o&a@ér@ﬁbe%m%“&r
(C1- d o) - al kyl eneCernlivk €0 G@&WC? s)-alkyl, CON-[(C+-Cg)-alkyll,, (C-Cs)-

Cl- C10) - al kyl @ﬁi)c 2, (C1-C1 | kyl NH2,

ECl- cm%-gl k§;| ggg?NE(Cl 06;( al l??’%aw ]c1 C(lo) al Eiu 2ney|\|[e??:1 C5) - al kyl ]2,
(C1-C10) - al kyl ene- B; 8 Decenber 2004 38 BiS (C3-C7)-cycl oal kyl, pyrrolyl,

i m daol gnd mlyslmmy:c;dliy teizedtedisalts therbofe Rt prod@diiy b medieRk! e I&Werm

pyrrolid pyridyi-methyl or furyl, in which cycpoalkyl,
phenyl, tH)}]%/ﬂr)l(t)) w%%edg‘)z(%l yl, thiazolyl, azetidi nyI t hi enyl, piperidinyl,

pyrrolldlnyl nDrphollnyI pyrldyl or fury] may in 5 each case be

substitugged up 5@(;@ Ip po% sa% 58‘%]469 FG%@_{I kyl,
go(\l Ic:l 1(2:6? ?ongﬂn(dc%dN Wg"ma?@@@n;@wﬂb tlf%fc&amrﬁ;ﬁosmﬁtasd?%;eof " 10

excepting_t he compounds of the fornula HO and conpounds of the forrmula I in
which the radicals. are at the sane tinme 15Aphenyl; xO;



R1H, R7-(Cl-C4)-al kyl-B; 20B(C3-C7)-cycl oal kyl, heteroaryl. 3. A conpound
of the formula | as claimed in claim1l or 2, wherein A's phbpayEmbei 200Bei ng
possi ble for the phenyl radical to be stjbstituted up 25to twice by F, d,
Br, 0-(C-Cc,)-alkyl; Rl, Rare, inde dently of one another, H,
(d-C6)-alkyl, CO(G-C'")-alkyl; R3,R4, R5, Réare, independently of one
another, H d, F, (C-C6)-alkyl, JUx is O;0- (CI-CG) al kyl ,

~-COO (Cl-C6)-al kyl; 8 enberr@®4 39 R7 is Clo) galqkyl ene- COCH,

( 08- Clo) - al kyl ene- COO- ( C3° al kyl, (G- 010) ned CONH2; and the
physi ol oRssald y ol erat ed theGenf, 9 exceptl e ecmgpounds of the
formula Ho 10 4. A pharifa& al conprisi ng BeX re of the conpounds
as clained |n one or nDEL0 ﬁl m | to 3. 5._A rraceutl cal conprising

one or rmre of the conpounds s claimed in onefBr nor®'lof claims | to 3
and one or nore bl ood glucose®™ owering active 15 inredi ents. 6. The use of
the conpounds as clainmed in one or nore of clains 1 to 3 for producing a
medi ci ne. 20 7. epise ofp-Ehg compounds as clainmed in one-or nore of
clains | 40 gr oducing a medicine g | o 9|'fﬁa bl ood gl ucose. 8. The

use of the cobgGunds~gs cl ajmedg n one or f Ato 3 for
pr oduci ngre—14 {ne for—treatTng type. hF_gt h es. [? The use of the
't 0 anO conbi nation with

conmpounds as 7<ped in one or nore of clainsg
at | east orf2o0t heRi8l ood gl ucose-| oweri ngregti veringredi ent for produci ng
a nedicine. 30 0. A process for producing a pharpaceutical conprising one
or nore of the . conpounds as clained in one or no of clainms I to 3, which
conprises mxing the active ingredient with a pharnaceutically acceptable
carrier, and converting this mxture into a formsuitable for

adm ni str t| cenﬁerZi)OBJMO 11. The e of Rgh& cegrypound of the
formul a I'ﬂg r%%:@e ul\NA 5 An which éj h yIN q{phtt}\yl, it being
possi bl e eﬁhe r ﬁﬁfphﬁiﬁ/l_r_a.dlcal t subst iydted up to three
times by F, d, 3,0NO2p CN, OCR% - - CB)y al kyl ,

O (C1-Co)-al kenyl R (C1NH) - al kynyl, 10 S—(Is: gl Kyl ,

S-(Cl1-Co) - al kenyl , S-(C1- )| al kynyl, SO (C1- )-aﬁ S02- (Cl C6) - al kyl ,
S02- NH2, (Cl-C6)-al kyl, (C1- )&6) al kenyl (C1-Co) - al Rynyl

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

(Co- Co) al kyl ene- COQ( C1- C6) - al kyl , CONH2,

CONH( C1- %g)%n‘?éﬁ‘n%o%ﬂ’%%t%a al kyl' ]2, CON H(C3-C7)-cycl oal kyl, 15

(Co- C6) - al kyl ene-NH2, (Co-C6)-al kyl ene- NH( C1- C6) - al kyl, 20

(Co- &6) - al kyl ene- N[(Cl C6) - aI kyI]ZRBI}LI—b((:ﬁ})(Cl C6) - al kyI

in which
R8 is (C1-Cyo)-alkylene-COO-(PG-1), (Ce-C10)-alkylene-COO-(C4-Cg)-
- alkyl, (C4-Cyo)-alkylene-CON-(PG-2),, (C4-Cyq)-alkylene-
10 CONH-(C1-Ce)-alkyl, (C4-C1o)-alkylene-CON-{(C4-Cs)-alkyl],

. _(C1-Cyo)-alkylene-N-(PG-2),, (C1-Cio)-atkylene-NH(C4-Cs)-alkyl,
(C1-Cm)—aikylene-N[(C1—Cs)-a!ky!]2, (C1—C10)-alkylene-B’

PG-1 is a generally known protective group for esters, such as, for example,
15 (C4-Ce)-alkyl, benzyl or p-methoxybenzyl;

PG-2 is a generally known protective group for amino groups, such as, for

example, (C1-Ce)-alkylcarbonyl, (C4-Cs)-alkyloxycarbonyl or (Ce-C12)-aryl-

(C+-Cy)-alkyloxycarbonyl, which replaces either both hydrogens or only one
20  hydrogen atom in the amino group;



NH- CO- phenyl , NH SO02- phenyl, it being possible for the phenyl ring to be
substituted up to twice by F, d, CN, OH (Cl-C6)-al kyl, gbédehmbblooal kyl,
CF3, OCF3, COOH, COQ(Cl-Co) - al kyI or H2; R1, R2 are, independently of
one another, H, (Cl-C6)-alkyl, O (Cl- -al kyl, CO (C1l-C6)-al kyl,

COO (C1-C6) - al kyl, (C1-0C8)-al kyI ene- COON, (Cl-Co)-

al kyl ene-COO- (C1-C6) -al kyl; 25 R3, R4, R5, R6 are, independently of one

%'”?tc?.eé’ef*a E’eﬁ;c/]l "S &C% |’ﬁ 8 :7)% Gzocﬁ‘%rf‘%é (@é’%) al kenyl |
S- (C1- 06) - al kyny! PYY &T ZO'Y lé@yi ienyl, Ripleridegk pye@lidinyl,
E% g% al klyl I(k clm@ﬁhomyt,qmidyl 4REF9)in vﬁh&slyayéloalk ESZ r%ﬂdmlc&hz
CyCl Oa ,
CONH( C1- c%/s) al kyly 'm@%%f’%%ﬁ%téwg%fﬁ“ it’*ﬁﬁﬂﬁ(@@e ?ylcwﬂf@!ﬂ!m NH2,
NH( C15C6) - al kyl , Riqrohoigsy, radridyl 1r) furNI-méXDfr( é‘éerceaseawshbstmhfe@qﬁoﬂaeny|

to tvice by F Rt e 32?&{*34?(8’!?‘9% 2D ST o VP

O (ClL- C6) - al kyl , @@,2) hbf%hc JRRYICEQDS(C1eCaikylle, (CHED:alRgli®-O S; 5
R7 is (Cl-Clo)- al kyGedy (E@@ICIO) al kyl ene- COO- ( C1- C6) - al kyl,
(C1-Clo) - al kyl ene- CO\IHZ Cl- 10) al kyl ene- CONH- ( Cl1- CB) - al kyl ,

(C1- Clo) - al kyl ene- CC]\I-[(Cl Co6) - al kyl 12, (C1l-C10)-al kyl ene- NH2,

(C1- mO) P@Wsammmkmn ptd{g'd:twe(@u@iol(éic@id?y's@&ﬁ -y f&%xgﬁ? ??ll kyl]2,
10 (C1-C I5,3{}'}21339’?‘%(1%3%5&“9%'[t%zr)a{]x%{%lﬁoal kly phenyl, pyrro

|n1dazolyl azetidrny plperldlnyl pyrrolldlnyl
nDrphollnyI pyr|dyl or furyl, in which cycloalkyl phenyl, pyrrolyl,

S5 B e ol oo i, Al 21 L2 T
by d, VO@CO(Cl C6) - al kyl , CONH2,

CC]\II—MCl C6) - al kyl , CC]\I-[(Cl C6) -al kyl 12, (Ci1- CG)- al kyl, OH,

O (G -CB)g | O, ly tolerated salts thereof, for
produci ng akﬁefdc‘fvﬁgaﬁﬂﬁeggv\g}e#ﬁﬂ% Eﬂh bl ood gl ucose level. 12. A process
for preparing the conpounds as clained in one or nore of clains | to 3 and
11, wherein, in accordance with the. g®lR1@M ng fornul a di agram 8 Decenber

2004 42 R10, R9 R13 R8-LG + RIPN~P Ri1 R10, RO R1I3 N' PG 2 R12 RI11 |V
RO RI3 H N~NA" RI2 R11 V R12 PG

H—X

R12 R11 (1)

20  in which X and PG-2 have the meaning described above, and in which

R9, R10, R11, R12 are, independently of one another H, F, Cl, Br, 0O-(PG-3),
CF3, NO, CN, OCF3, O-(C;-Cg)-alkyl, O-(C4-Cg)-alkenyl,
S O-(C1-Ce)-alkynyl, S-(C+-Ce)-alkyl, S-{Cy-Ce)-alkenyl,

25 S-(C1-Ce)-alkynyl, SO-(Cy-Cs)-alkyl, SO2-(C4-Ce)-alkyl,
SO2-N-(PG-2),, {C+-Cg)-alkyl, (C1-Cs)-alkenyl, (C+-Cq)-
alkynyl, (Cs-C;)-cycloalkyl, {Cs-Cr)-cycloalkyl-(C4-Cy)-
alkylene, COO-(PG-1), COO(C4-Ce)-alkyl, CON-(PG-2),,
CONH(C4-Cg)-alkyl, CON[(C1-Cg)-alkyi], CONH(C;5-C7)-

30 cycloalkyl, N-(PG-2),, NH(C;-Cg)-alkyl, N[(C1-Cg)-alkyl)y,
NH-CO-(C4-Cs)-alkyl, NH-CO-phenyl, NH-SO,-phenyl, it
being possible for the pheny! ring to be substituted up to
twice by F, Cl, CN, O-(PG-3), (C-Cs)-alkyl, O-(C+-Cg)-



OO0 RI1 VII 41 R3 R2 R1L the conmpound of the formula Il 5 R8-LG (I1) R6
N. -NR5 in which R8 is (Cl-Cl10)-al kyi ene-COO (PG 1), 8 December 2004
(C6- Clo) - al kyl ene- COO (C1-C6) - al kyl, éCI Ci o) - al kyi ene- CON- (PG 2) 2,
(C1-C30) - al kyl ene 10 CONH ( C1-C6) - al ky

(C1-C10) - al kyl ene- CON-[ (C1- C6) -al kyl ]2, _(C1-Clo)-afkyl ene-N (PG 2) 2,
(C1-C10) - al kyi ene- NH(C1- C6) - al kyl,  (Cl- Clo) - al kyl ene- N[ (C1- C6) - al kyl ] 2,

(C1-G 0)-al kyl ene-B PGl n I rot iLve gr upfor esters
such as, for exanpl e, Eggﬁég_?l g’[‘%’r &ﬁ'ﬁ%rﬂoﬁiémt‘ﬁ léer[ﬁ NeG 2 is
a gener aI |y known pr ot ectl gtlgup for amino groups, such as, for exanple,
(C1-C6) - al kyl carbonyl, (C1-C6)-al kyl oxycarbonyl or (C6-Cl12)- aryl
(C1-A4) - ﬁ,}yl oxycar bonyI whi ch repl aces_either both hydrogens or only one
20 hydr 034@ atomin the aniSid Grdee:;alig! Iﬁd@m‘t%ﬁ-aﬂ%ACQE{CB-Ce )salkyl,

(C3- C8) - cycl oal kyl, (C3- C7E(WJEC9€55)€¥|kyK @:- @%}aﬁwé)ﬁbedﬂeo-gk@n% pyrrolyl,
i m dazol yl, thi azol yl, aze{ﬁ ¢r5y K 1%5% pp&f)ﬁrl di nyl 1idinyl,

mor phol i nyl, pyridyl and fUryPerd W?ﬁ'% dCo ')allky:phenyl pyrrol yl,

i mdazolyl, thiazolyl, azetidinyl, thienyl, piperidinyl, pyrrol idinyl, 5

lrjr)c/)r pCIhO| i qﬁy{,vhldp]y&%d-y&g?ja% %@%ﬂ? iy gACH ca%cngpau%stl t ut et(quszgg twice
CC]\IH-(Cl’CG) al kyl , CON-[ (CL- ce) al kyl ]2, (01 C6)-al kyl, 0- (PG 3),
0-(Cla CG)Jsmlgka’baséguBGﬁ ﬂoﬁeﬁarﬁﬁléegé ds)é:dﬁ?PY"E?éiﬁ {a%%n‘f%g Oé@ﬁ{g%ran

| cohol
?ef?agyz%g’ ﬁ%ﬁiai%ofexangén%%tpf@okﬁmt é@'\wéﬁgldgroup such as, for

exanpl e, hal ogen, aryl sul fonyloxy or al kylsul fonyloxy; 15 is alkylated
with anikl fQ L] 2 R11 20 in which X and PG 2 have the
meani ng &Q@?i‘%@é%&%&ﬁ%%r ! ch 25 30 R9, R10, R11, R12 are,

i ndependently of one another H F, d, Br, O(PG3), CF3, N2, CN, OCF3,
O (Cl-C8)-al kyl, O (C1- ce)-a;:{lignyl , (13 C6) - al kynyl, S-(Cl-C6)-al kyl,
S- (Cl- C6) - al kenyl, S-(C1-Co)™ (C1-C6)-al kyl, S02-(C1-Co6)-al kyl,
S02-N- (PG 2)2, (Cl-C6)-alkyl, (CI epéi (C1-C6) - al kynyl,
(C3-C7) - cycl oal kyl , (C3- cn@L 2k . al kyl ene, COO (PG 1),
COQ( C1- C6) - al kyl CC]\I-(PGZ) C1- C6) - al kyl, CON[ (C1-C6)-al kyl] 2,
CONH( C3- C7) - cycl oal kyl N-(P%ﬁ gi C6) -al kyl, N (C1-C6)-al kyl] 2,
NH & ( C1- C6) - al kyl , NH-COph pheny(iv) |t be| ng p055| ble for

E gi g?s;an#.: wﬁlrﬂ%%wtﬁfﬁ@eﬁgm bUS ﬁavé/ the meamng descn E&" 3

and the latter are then converted, by selective elimination of the protective group
20 PG-2, into compounds of the formuia V

R10 Re R13
N.
| R8—X
R12 R11

(V)

in which X, R8, R9, R10, R11, R12, and R13 have the meanings stated above;
25

and then the latter are reacted with isocyanates of the formula Vi



R8-X R12 R11l al kyl, CF3, OCF3, COO (PG 1), COQ(Cl-(C6)-al kyl or CON
(PG2)2; RI3is H (Cl-C6)-al kyl, O (Cl-C6)-al kyl, CO (Cl-$Bcealbkyto045
COO (C1-CB) -al kyl, (C1-0C6)-al kyl ene-COO- (PG 1),

(C1- 06) - al kyl ene- COO- (Cl1- C6) - al kyl ; 10ff which PG 1, PG 2 and PG 3 ha ve

t he neani ng descri bed above; using a base such as, for exanple, potassium
or cesium carbonate, in an organic solvent such as, for exanple, acetone
ordi net hyl f ormam de, to give conpeQrdg._of A'he formula IV Rlp~ RO R13 | 15
(I'V) in which X, R3, R9, R10, R11l, R12ff R13 and PG 2 have the neaning
“described above, 44 N, PG 2 and the | ast er are then converted, by
selective elimnation of the protective grodj¥l) 20 PG 2, into corrpounds of
the formula V R10*1 RO R13 R12 25 NCH R11 (V) in which X, R8, R9, R10, R11,
R12, and .ﬁqyﬁl.&gve t he neani ngs stated above; and then the latter are
reacted wth"s ocyanates of the formula VI 8 Decenber 2004 O=C=N 5i n which
I ng possible for the phenyl or naphthyl radical A is phenyl napht hyl, it

o | 0BRSS cat G Pyt RabnbER HdilE Bo e forcbs( oot Bovihyt i
gg—z (E:élcgz3 ) a; lkil | t@@g;gb@%sedammqwee @Kesbm)GIaBk,yﬁy(PG-SpQE;lN@) al kyl ,
(C1-Co) - al kynyl Y g% Céj;l3 ﬁgﬁ%&alk&pbg{:g}aghpg e (qu g;%(lkyﬂJ )’aI"I(q;I ene,
(Co- C6) - al kyl ene- 1 @G)EBE n g)-alky

gg\t: ( Pg i)|2 CO\IHSsz (@&)s)dlmlsom\[!:(@mp@b;% IHy? (C‘%‘éﬂg‘fa%nﬁ) .
NH{ciece)ym 1, @C@a SVl el ‘i\‘d[3 ' a'ﬂidhifétpeba&dspe al kyl ,
NH- CO- phenyl , Cp}ﬂélhylene-rGO@e(P@Jmd&+@)@lﬁ)¢ené@€)®(@ln®é) -dlkylg to be

substituted up K O COM-EP R, FEONH(CPR:) R T Sl oy FyiE! ENHI(C-C)-
cycloalkyl, (Co-Cs)-alkylene-N-(PG-2),, (Co-Ce)-alkylene-
NH(C1-Cg)-alkyl, (Co-Cs)-alkylene-N[(C+-Cg)-alkyi]., NH-CO-(C4-Cs)-
15 alkyl, NH-CO-phenyl, NH-SO,-phenyl, it being possible for the phenyl
ring to be substituted up to twice by F, Ci, CN, 0O-(PG-3), (C1-Cg)-alkyl,
0-(C+-Ce)-alkyl, CF3, OCF3, COO-(PG-1), COO(C1-Cg)-alkyl or
CON-(PG-2),;

20  and PG-1, PG-2 and PG-3 have the meaning described above,

to give compounds of the formula VII

R10 i H
. R8—X - \ﬂ/ \ﬂ/

R12 R11 Vi)
25

in which X, R8, R9, R10, R11, R12, R13 and A’ have the meaning described
above; and the latter are, if R1 in compounds of the formula | is not a hydrogen
atom, further alkylated with compounds of the formula VI

30 R14-LG (VIN)

in which LG has the meaning described above, and in which



O (C1-C6)-al kyl, CF3, OC F3, COO (PG 1), COQ(C1l-(C6)-alkyl or CON (PG 2)2;
20and PG 1, PG 2 and PG 3 have the neaning described abovesDé@ngeiv®mod
conpounds of the formula VII RIO RO RI3 HR8-X 45 NNA yy OORI12 R11
25 in which X, R8, R9, R10, R11, R12, 83 and A" have the neaning descri bed
above; and the latter are, if RL in conpounds of the fornula | is not a
hydrogen atom further alkylated with conpounds of the formula VIII 30

R14- LG ( ) in Che Le. t be ean d kbed ove, and in which 8
Decenber \%10404 46 \I‘Qgﬁl .h?s*gﬁ’h ?g{!-' g @gﬁ%ﬁgyb 'id-:tig:ﬁ)-'%]llﬁp@l N
CO- (C1- C8) - al kyl , CQREHEieralil.dChyls)-Aliclems CROKFCe g {CEOs|-BRykEne-
(C1-Co)-al kyl enecmpcggej_@mw;al kyl; 5 in which PG 1 has the neaning
descri bed above; using a base 'such as, for exanple,

|, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene to give conpounds of the forrmula IX
RLON, 5%- in whidk-P@-Ahas tilthelhing desdnibel aovB8, R9, R10, R11, R12, R13, Rl14
and A' have the neaning described above, 15 and, where appropriate, the
protective groups which are present in the radicals R8, R9, R10, Rl11l, R12,
R13, R14UsSiRg ahkasesuel as.dir axamplsl 18vdjazabiyelo[apDjomd AT anetth gigonpounds

of the febmpodntsebtirl @eduldyx his way are converted into the salts thereof
by addi ng one equi val ent of the appropriate acid or base. '

R9 R13 R14

R10 '11 ril
A
Y
R1 | '

10 2 R11 0

in which X, R8, R9, R10, R11, R12, R13, R14 and A’ have the meaning described
_above, '

15  and, where appropriate, the protective groups which are present in the radicals
R8, R9, R10, R11, R12, R13, R14, A’ and B’ are eliminated and, where
appropriate, the compounds of the formula | obtained in this way are converted
into the salts thereof by adding one equivalent of the appropriate acid or base.





