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- PHENYLUREA DERI VATI VES, METHOD FOR PRODUCTI ON THEREOF AS MEDI CAMENTS The
|nveakhﬁ &g&ates t o carboxan de-substituted phenyl ur eap@rpozabioges and
their yS|oIog|caIIy tolerated salts and physiologically functional
derlvatlves Acyl phenyl urea derivatives of simlar structure have already
been described in the prior art as insecticides (EP 0O 136 745, EP 0 167
197, Qﬁ@@oﬁﬁm{éﬁ@s@mﬁuﬁm PHEHWQUREI#BD%HJVQQ!VBBZ, Wg@ﬁ&ﬁﬁd_ Thle
-invention was ba rovi di ng conpounds iC isplay a
bl ood P@Q@H@@Q%Jﬂ?ﬁ%@é&§&@’%@%§n be utilized in therapy. 15 In a
first aspect of the present invention, there is provided a conpound of the

f 7 0 h th h |
of napRitisntpadRel hkpeeatas e ey tisn BaRRE =g R o "l

ddricenyés. 0- (C2-C6 Ik I
S_(Cgﬁ%?lo@(\,'allﬁaf&ate&éi%r@?)ﬁgag!%blcgﬁg (g:l%;?dcig)a hiz-al krynyly SSO§C1 CG% :I kzlny
802 (C1-C6)- al kyl, SO2-NH2, (Cl-C6)-alkyl, (C2-C6)-alkenyl,

(2 )Ryt R ol GHELP Bl Mo e Ry BLORHEM e 2! k! ene

( Q- réﬂ hylues&taaa@s (€L (39 745 KERY 16 TCANFZDECKONRS ¢80, Lohgrid.ky!
CC]\I- (C1l-Co6)-al k }/9 @4 -C6) - cycl oal kyl, (Co-C5)-al kyl ene- NH2,

d Qhein. ASONH 3 116-384)cs) - al Kyl |
(Co C6) - al kyl ene-N-[ (C1-C6) - al kyI]2, NH-CO(Cl-C6)-aI kyl, NH CO phenyl,
NH SO02- phenyl, where the phenyl ring may be substituted up to twi ce by F,

- A, he idnti0Cwast)asadion t,hecotqeljt{ﬁ?@)*e\aidklg comERB1dsAaHgh diEpiery a

: COO(Cl Co) - al re, e endently of one anot her, H,

(Cl- @?d&'q&ﬂ%%@@g %\Haw'wgf‘h Ca“&ﬁ%‘@% édﬁ‘n'?afg , 000 (Cl-086)-al kyl ; R3,
R4, R5, R6 are, independently of one another, H F, d, Br, OH CF3, 10

NC2, CN, OCF3, O (Cl-C6)-al kyl, O (C2-0C6)-al kenyl O(CZ CG) al kynyl ,

3((21 C6) - al kyl, S-(C2-C6)-al kenyl S-(C2-C6) - al kynyl (C1-C6) - aI kyI

S02- (102 I8 pspdck 9f the sﬁﬁermment(omﬂw is prasifled g eompmgind 9F ﬂ@rfyﬁnuleéz

al kynyl, (C3-C7)- cycl oal kyl ,” (C3-C7) - cycl oal kyl - (C1- C4) - al kyl ene, COO—|

- COO-(C1-CB)-al kyl, CO NH2, CONH-(Cl-CG)-aI kyl,” CO-N-[(C1-C6) 15 al kyl]2;

CO NH (C3-C7) - cycloal k\igR NH2, NH- (Cl-C6) - al kyI N[ (CLl-C6)- alkyl]2,

NH- CO- (C1- C6) - al kyl , phenyl R‘$+$QQ ph%I where the phenyl ring

may be substituted uptotvadby F, (C1-Co) - al kyl,

O (C1-Co) - alkylﬁ H, 00 Wl CGNaIkJC\ or CONH2; 20 R7 is H,

- (C1-C8) - al kyl Cl-C 8 -C -al kyl , . where al kyl may
"be substituted up to 3t OH, CNJ| COCH, COO(Cl C6) - al kyl

CO- NH2, NH2, NH (Cl1- 06)O

0O O

20 inwhich

A is phenyl, naphthyl, where the phienyl or naphthyl radical may be
substituted up to three times by F, Cl, Br, OH, CF3;, NO,, CN, OCF3,
O—(C{-Cg)-alkyl, 0O-(C,-Cg)-alkenyl, O-(C»-Ce)-alkynyl, S-(C1-Cs)~alkyi,
25 - S+{C,-Cg)-alkenyt, S-(Cz-Ce')ealkynyl; SO-(C4-Ce)-atkyl, SO2-(C1-Ce)-
' alkyl, SO2-NHz, (C+-Ceg)-alkyl, (CZ—CG)—alkeriyl, (C2-Cs)-alkynyl, {C3-C7)-
cycloalkyl, {C3-C7)-cycloalkyl-(C1-Cy)-alkylene, {Cq-Ce)-alkylene-
COOH, (CO-CG)-alkylene-COO—(Q—Cy)—alkyl, _(Co-Ce)~aIkerne-‘COO-
(C2-Cy)-alkenyl, CONH,, CONH-(C4-Cg)-alkyl, CON-[(C1-Ce)-alkyl]>,
30 | CONH~(C3—CG)-cycloalkyI, (Co-Ce)-alkylene-NHa, (Co-Ce)-alkylene-NH-




al kyl, N-[(Cl-C5)- al.kyl]2 NCO- ( CL- CB) - al kyl , NCOO- ( CL368)paablybos
NCOO(Cl Co6) - al kenyl ,. NCOO ( Cl-C6) - al kynyl or NCOO (Cl-C4)- al _
Kyl ene- (C6-C1 o) - aryI (CH2) maryl, w¥ere mcan be 0-6, and aryl can be

Dreny O e PRSPl T oS NEELELGEELRAY, oo
benzo[ 1, 4] di oxi NY- dﬁ@l};mh% Rith O HERT Alhdre ttﬁwph@hytﬁhg%ay B@r phol i nyl

where the aryl radical be substituted one or

Sept enmber 2005 3 substlﬁugectw & twige by CINEH, 0(':!:301@@tc91kyk @_(((3365%613?'@}

C1- C6) - al kyl k Cl-c4 aIkIhenI,
g:OO—| )COO {Cl %& ﬁqoogﬁymsz)%ﬁ(gl caﬁjy tél er at Zad sa%/tg thgreof.

Prefesence is g| ven to corrpounds of the formula | -in which 10Ai s phenyl,
wher e thR1pR2nyI aradindapemdgntiyof smesanathere tt, (1-Co)-alkyle@-(Girfes-adkylF, C, Br;

R1, Rzare H; R e tly of one another, H F, CI
Br. NO2, O- is (@é@f@’@iﬁ @%ﬁ'@fﬁgr%ﬁ: R7 is H CH3: 20 R8 is H,
(Cl1l-Clo)-al kyl, where al kyl may be substituted up to 3 times by OH CF3,

CN, 1g | k 4
3 SRR E0) L ot (o o e ¢ a1

'NCOOA CL- CB) - al kei@h,,C (@-(@)Ceﬁﬁﬂ%ﬂ) (s erd@epmoéﬁzrce)raéwréfhe (C6- Cl

phemyi, > ot prar kAt SRR BEEE LM ORE R,
indolyl, piperi c&@%(&@g}-al&ﬂysoammt(@wce)aﬂ@ht(ﬁwcﬁ) -dlkend, f@ﬁlﬂ@)-

ond viher 6 ?LSX;PQWS(E?@% rayobeR bbb B G At e Sl e Ro
(Gl ooy -al kyi, S %%%rak@@g g SOUNR (B Cor efir, GO AL 0"

(Cl1- @) - al kyl ; 3mllsébx@@bMH $YQMIM@%W-&'¥U&}:@FWW[§@EP&1 ed sal ts

;[Aﬂle(r:ﬁOfA |sPaH1Ie$1;: Xkﬁmge{:ﬁn&g ayﬁkﬂeﬂﬁzg C&{g&ge SUbSY |tuty§36up to thr ee

tinmes by F, CI Bhe pRénylRthgamay He subsﬁmted?dp tcRﬁmcR@y’fr &l, CNdependent |y of

(C):Irjlg aggt ggrl s (Clcﬂiﬁﬁi) aﬁ?%m%‘ﬁ‘é{ﬂ ng:k:’ }éosfﬁ}% ?5&&{;&% IF@ ISSt |Hmas

by OH, CF3, CN, HFE&HlN (C1-C6)-al kyl, CO NH2, NH2, NH (Cl-C6)-al kyl,
N-[ (Cl-C6)-al kyl ]2, NCO-(Cl-C6) -al kyl , NCOO(Cl-C6)-aIkyI, NCOO
(C1- @b) - al kenyl, NCOO (Cl-(C6)-al kynyl or NCOO (Cl-C4)-al kyl ene- 20

(C6-Clo)Rdryl ; is H, (C1-Ce)-alkyl, CO(C4-Ce)-alkyl;
R8 is H, (C1-Cqo)-alkyl, where alkyl may be substituted up to 3 times by
25 OH, CF3, CN, COOH, COQ-(C+-Cg)-alkyl, CO-NHz, NH,, NH-(C1-Cs)-

alkyl, N-[(C4-Cs)-alkyllz, NCO-(C1-Cs)-alkyl, NCOO-(C+-Cg}-alkyl,

NCOO-(C4-Cs)-alkenyl, NCOO-(C1-Cg)-alkynyl or NCOO-(C+1-C4)-

alkyiene-(Cg-Co)-aryl; ‘

(CHa)w-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
30 - CO-phenyl, benzo[1,3]dioxolyl, heterocycloatkyl, pyridyl, indolyl,

piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-

benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, pyrrolidinyl, morpholinyl,

where the aryl radical may be substituted one or more times by R9;



(CH2) maryl,” where m may be 0-6, and aryl may be phenylwsgegl;gayds,
CO phenyl benzo[ 1, 3] di oxol yl, heterocycl oal kyl, pyridyl, i ndolyl,
pi peridi nyl, tetrahydronaphthyl naphthyl, 2, 3- dlhydro- benzo[l 4] di oxi nyl ,

penzolL gy sl i1 ?f'éo%‘f& éfee%b’%p e TS e 5 SR 6. L 2!
2, O, e, (hcingl loda. SR @Sy e ) (BofElaky!.

S—(Cl Co6) - al kyl , aIk | phenyl Cl-C6)-al kyl ; and the
phyS|oIog|caIIy Kﬁré%hakﬁlsalts thereof 30 Septenber 2005 4a In a second
.aspect of the present invention, there is provided a nedi canent conprising
one or nore of the conpounds as defined above. In a third aspect of the
present Aryvge ergr@soiddwig thiergte@alie tharbef. use of the conpounds as defined
above for producing a nedicanment for the treatnment of type 11 diabetes. In
a fourth aspect of the present invention, there is provided the use of the
COMPOUNGSrofisieAES s\l PRPYSpNIN SH k6Hhta TRAWARAENt for | ower i ng bl ood
glucose. ITn a aspect o e present invention, there is provided the
~use of the conpounds as deflned above in conblnatlon with at | east one
- ot her glucose I dient f medi canment
for the reatnenf p%ﬁ“ a? hﬁ@¥é§8gﬁ may Dea4 Syﬁﬁggﬁgk?ﬁFﬁ% present
i nveption, theretihﬁ;sgjpwajpgrt he use of the conpounds as defined above in
conbi nation with at |east one other blood gl ucose-|l owering active
~ingredient for prod cing a medi canent for |owering blood glucose. In a
sevent h RbJBet of"® present invention, there is provided a process for
- produci ng a nmedi canent conprising one or nore of the conpounds as defined
above WSIREGEBIREES M XrBGinkBEe Ry bRGTRBRI! HAE! 01 BrPRBLBceut | cal |y
suitable carrier and converting t xture into a formsuitable for
admimi stration. 30:-Sepakibér-2epalkd: In a further aspect of the present
~invention, there is provided the use of the conmpound of the formula | R8
R7-N in ich hy%y §> A is phenyl, naphthyl, where the phenyl or naphthyl
radi cal y be 1 HubEsi t ut ed up to three tines by F,. d, Br, OH CF3, N2,
CN, OCF3, O (C1- C6) al kyl, O (C2-Co)-al kenyl, C>(C2 CB) al kynyl ,
S-(C1-C6 aIkyI Co6) - al kenyl , S-(C2-C6) SQ (Cl1- C6) al kyl ,
SR-30Ct -RB) - al kya H. és%ﬁCmm@!kyI aihese)a"ﬁnl KAy, be(eﬁlseé)teéwéﬁﬁ times by

C2-C5 I k I 7 I | kyl
() aliom | RN RBORRIdb L Sy a0l Kt (RGP k! ene
: g:%?l— [C?)Clalcgl elnE-aﬂ?@DN ((m{ﬁjmmIdego-(czemlkmepmces)s)—dkwy| D

a C e- )
(Co- C6) - al Kyl ene%éo(@o% @TW@?@? @a‘&éf%%"&ﬁo %—E{Q@I&y aI kyl] 2,
NH CO- ( C1- C6) - al ‘éMJerneN't')s@OPB%II}W NH SO2- phenyl, where the phenyl ring

may be
25

(CHa)m-aryl, where m may be 0-6 and aryl may be phenyl, O-phenyl,
CO-phenyl, benzo{1,3]dioxolyl, heterocycloatkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazotyl, pyrrolidinyl, morpholinyl,

30 -and where the aryl radical may be substituted one or more times by
R9;

- R9 is F, Cl, Br; OH, NO,, CF3, OCF3, (C+-Cq)-alkyl, (C1-Ce)-alkyl-OH, O-
o {C+-Cs)-alkyl, S-(C+- Ca)-alkyl (C1—C4)—alkyiphenyl COOH, CCO-
35 -~ {C4-Ce)-alkyl;




- 20 substltut ed up to tWI ce by F CI CN, OH, (C1-Cs6)- allgyl embcr2005

O (C1l-C6)-al kyl, CF3, OCF3, COO—| COO(Cl Co6) - al kyl or C(gt\l R2 are,

i ndependent |y of one anot her, H, (C1-46)-alkyl, O (Cl-0C6)-al kyI
CO (C, -Co)-al kyl Cl- CG 25_R3, R4, R5, R6 are, |ndependently

of one a%th%@hya@b@ca’&to'%ﬁ ef%@%élﬂgfe"fw CN, OCF3, O (Cl-C8)-al kyl

O (C2-Co) -al kenyl, O (C2-C6)-al kynyl S—(Cl Co6) - al kyl, S-(C2-C6) - al kenyl,

S (C2-C6)-al kynyl, SO (Cl-C6)-al kyl, = S02-(C1-Cg)-al kyI SO2- NH2,

. (Ca-08) Pahicula,rp('éférem:)a ialgivemto, c:xmm; Cﬁmfafdrmhl}ﬂilr(ﬂbmtt?) cycl oal kyl ,

- (C3-C7)-cycloal kyl -(Ct-C4)-al kyl ene, COON, R4_ R3 R2 R1 30 Septenber 2005

R7 6 COO (Cl-C6)-al kyl, CO NH2, CO NH (Cl-CB)-al kyl, CO N-[(Cl-C8)-

al ky% 125 CO-NH (:Q%hgﬁg’l %@F@ﬂié&yﬂe@%mdﬁ%éﬂe Sabstitited up i e - C6) -

al ky ]2 NH- CO- (C al kyl, NH phenyl, 'NH S02- phenyl, where the

phenyl ring nmay theesbyp&t Gl.BRd up to twice by F, d, CN, OH,

(C1-C6) - al kyI O (Cl1-Co6) -al kyl, CF3, OCF3, COO—L COO(Cl-CG)-aI kyl or

CO- NH2; C%_ ) -al kyl, CQ(Cl-C6)-al kyl; 10 R8 is H, (Cl-Clo)-alkyl,

wher e aﬁﬂyﬁ & ubstltuted up to 3 tinmes by OH, CF3, CN, COOH,

COO- ( C1- CB) - al kyI CO- NH2, NH2, NH (Cl1l-C6)- alkyl, NJ[(Cl-0C86)-alkyl]2,

- N ClL aRkyYR6 NCOO- é@h@gef«ubnﬂ of OKEBhGIREr,08) FACK BnyNO2,
.Ng'(é(cicl@tgbZIL Eé %y15 al kyl ene- (C6-Clo)-aryl; (CH2)m
aryl, where m caé—(éer%)'@!k)/bn degralkdn be phenyl, O phenyl, ~CO phenyl,

benzo[l,3]dioxo|y| het er ocycl oal kyl, pyridyl, indonI, piperidinyl,

t et rahyﬂgonapht h§ gg‘apht hyl, 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ,

benzo[ 172, 5]t hi d #5 pyrrolidinyl, nor phol i nyl, 20 where the aryl

radi cal may be substltuted one or nore tines by R9; RO is F, O, Br; OH,

NO215 CF3, OCF3, (Cl-C6)-al kyl, (Cl-CB)-alkyl | k

S- (CL- GBB- al kyl ,is (@frcm)albylkvhpfeeﬂiﬂl m@omsuwtqctﬂé&ﬁcf‘ga?&aﬁ’y% and the

h I | I f it f
Fetiic ng the. bl e SO & 2P B O R A M e
invention rel at @§-[((x- GQIH]WI]}QNO(? (@h@s)‘ ﬂkﬁ?%@Ok(@ﬁ-@ﬁ-ﬁkﬂﬂNGQQﬂEl r

t c_mixtures an ntio
(rj?;g?zr :zner;a;(ra{gwﬁ&)ﬂml NGEs 1.‘ EI')F@ ﬂ??ﬂégpc&ﬂ ﬁr?’?‘ﬁ%n%ubstl tuents

R3, R4 R8, RO and A 35 may be both straight-chain and
br aﬁﬁed 30 Sep(tgsr%gfac)g% 7 Pharmaceutically acceptable salts are

particul arly sui{Ckh)pafyrwher merhayabpl(]—'&,aand)asjl maycee pheay!, OHhanYhr eat er
solubility in water conpared rti n ase nds. These

"salts nust have @O ﬁ?‘!ﬁ’%é’&ﬁﬂ’gg]g g’&i}ﬁ?‘%’% kgﬁpgpdxiaﬁag) ''s Suitable

phar maceuti cal |y, I?&ﬁtﬁmla@tled gtdj,a?gqh,q|,1yg,hgﬂ}|t§3cﬂ|hw}g-corrpounds of the

i i aﬁ of cids

invention are s |norg nic such "as hydrochl oric acid,

hydr obr oni c, plmmszr41d,|0xmtlMﬁﬂﬁ]@}adﬁmylcpﬁlﬁ@llibfwif WOrRhAkBYes, and of

gr tg ?:ini;c 2;: Ihg?,e: u@ﬁ?%wﬁgre t %rargf(ra%af'lmaycbeet sbstiiltda o BETRERHhasbf benzoi c,
R9;

R9 is £, Cl, Br; OH, NO,, CF3, OCF3, (C4-Cg)-alkyl, (C+-Ce)-alkyl-OH,
| 0-~(C+-Cg)-alkyl, S-(C+-Cs)-alkyl, (C1-C4)-alkylphenyi, COOH, COO-
30 (C1-Ce)-alkyl;

and the physiologically tolerated salts thereof.




fumaric, gluconic, glycolic, isethionic, lactic, |act O%Qﬂjt&n};em&ﬁi c,

mal i c, 10 nmethanesul fonic, succinic, p-toluenesulfonic and tartaric acids.
Sui tabl e pharnmaceutically acceptable basic salts are anmoni um salts, :
‘al kali metal salts (such as sodium and potassiumsalts) and al kaline earth
metal salts (such as nmagnesiumand calciumsalts). 15 Salts with a _
phar maceutical |y unacceptabl e anion gych as, for exanple, trifluoroacetate
| i kewi se belong within the scope of the invention as useful internediates

for the repar ati,on or fi catl hapmaceutical ly _acc o] sal ts
and or 1 BT S8R Hhsach Bf dhe B st fryEntRBn IRES i R et adBBARRRRrE s 2

The t er meompHsing oA ice Pdri ofm@Cddnqmindd@sldeﬁhedebomed herein refers t0 any
physi ol ogically tol erated derivative of a conpound of the forrmula I of the
invention, for exanple an ester which is able, on admnnistration to a
mammel SH‘F% B%ect%ﬁﬂﬁé' BreskRt MvRHIGH): tHefe firgiblidid aré | use0bf itsli rect | y)
a conpound of the formul a or an active nmetabolite thereof. 25

Physi ol ogbmabunds as ¢lefi oemabgw faraprodeeing|as medicameant forr tb@rk@ajrf@nt ohe
conpound %f” Bpﬁegnventlon as described, for exanple, in H Okada et al.,
Chem PhaP %! " 1994, 42, 57-61. Such prodrugs can be netabolized in
vivo to a corrpound of the invention. These prodrugs nay thensel ves have

act|V|ty 30 The RO s0. £

vari ous’ bRy B AtRet & BT JBuermieR. s8N, DRuERY A &H Tis i ne
pol ynor pb@:ﬂﬁoum‘sﬁas dffined clboverfph pusductngy asmeﬂlchh\entwrplowedag dfloadhe

i nventi on bel ong within the scope of the invention and are a further

aspect oflUCA%E i nvention. 30 Septenber 2005 8 All references hereinafter to
"conpound(s) of formula I" refer to conpound(s) of the formula | as

descri bed above, and to the salts, solvates and physi ol ogl cal functional
derivati lrea fﬁ'ér%&@ﬁ%@fd@%cﬁrﬁﬁ%fﬂ vertion, thee ioMRFRY e diser ﬁé thermula (1)
may al so gt t o % ents. The
amount - ofPa e e W R S e ™ o

bi ol ogi cglucesd-meringEntivs ntgredtenmﬁ@b@mdmlrfga@mcbcammt fex thepreatmest speci fi ¢
corrpound @ g ?r]e i ntended use, the node of admi nistration and the
clinical® ﬂ’?% €%t the patient. The daily dose is generally in the
range fromO0.3 ng to 100 ng (typically from3 rrg to 50 ng) per day and per
kilogra 0 exa

f b Al t d
my be, Iba S SR0SEt of IHeL presal Ivenfions ireve s provided gng Tided o fig'S 15

suitablyc6q aﬁ!rmgﬂa§t 8éMddagbov USicdmbmatibh With ato|eh@9dm Betler m:b&gram and
per m nute. Swtabl e infusion solutions for these purposes may contain,

f or - exanplugose-fawariog Bctive ingradientdor prpgleiRg |%/mﬁd'8ﬁmfnhfg’f {ayveripgRioodher
m||l|lt§ si. ngl e doses may contain, for exanple, from1l ng to 10 g of

the actiVe Ingredient. Thus, anpoules for injections may contain, for
exanple, from 20 1 ng to 100 ng, and singl e-dose fornul ati ons which can be

adm ni stered_ora C i o] =Y , syl

cont ai n, F'} 8rseev>?ghb¥i§?g#r%rﬁ%%Heg%m 'ﬁ'g%gloﬁlg,tﬁ%p#c@ﬁlv@gg %\F%%? ofggoo ng.

For the pheiugipg efmédﬁeambm/ecrmmdimgwede ot onohetafdhs sonipeundnmmdnﬂsed)f formul a
| may be used as .the caonpound. itsel but the referably.ip the form
of ayphala & W CORBHBBS iMiKHg ﬁi\etﬁag’r‘? M%%?éb ﬁz@ Fﬁ“&‘f’?‘?@?@’“%ﬁ’é carrier
nust,  of GRS BarriBPaRd® 66NN Ethis ixiRe #RB SEfobM&ithble 6r adheinEhAlidH.€ Wi th the
ot her i ngredi ents of the conposition and is not harnful for the patient's
health. The carrier may be a solid or a liquid or both and is preferably
formul ated with the conpound as a single dose, for exanple as a tablet,

which may contain fromO0.05%to 95% by wei ght . of the active ingredient.
O her




30 pharmaceutically active substances nmay |ikew se be pjp&gReHver dogs! udi ng
ot her conpounds of fornula |I. The pharmaceutical conpositions of the
i nvention can be produced by one af the known pharnaceutical nethods,
whi ch essentially consist of mxing the ingredients with pharmacol ogically
acceptabl e carriers and/or excipients. 30 Septenber 2005 9 Pharnmaceuti cal
CONMPOSjt hoRAnaT abit igiviaat preseritr imveritione tseret mbprovided Heawse obdbal
topi cal, peroral (for exanple sublingual) and parenteral (for exanple
subcut%ﬁ@%ﬁ%@‘ﬁﬂ?%@WR@%EIar, intradermal or intravenous) adninistration,
al though 5 the nost suitable node of adnministration depends in each _
i ndi vi dual case on the R&ture and quQy ofR{he condition to be treated
and on the nature of th# conRdund gt fofnmula | used in each case. Coated
formul ati ons and at edy sl ow el eage fqqnul apyjons g so belong within the
framewor k of the ventlQgn. Prefev epee” i S venyto acid- and gastric
s b coatlit ngs sistant io to gastric
~juice conprise cellul ose//acet at &_ph{bhl at e Qpol y@dnyl acetate phthal ate,
hydroxypropylnethylcellﬁ)ose htfaFahe and ani oni ¢ pol ymers of nethacrylic
acid and nethyl nethacrylatéEGSuitabW§5pharnaceuticaI conpounds for oral
admnistration may be in the formof is separate units such as, for
exanpl e, capsules, wafers, suckabld tablets or tablets, each of which
contain a defined anount of the conpound of fornmula I; as powders or
granul es, as solution or suspension in an aqueous or nonaqueous |iquid; or
as & whidh-in-water or water-in-oil enulsion. These conpositions may, as
.al.ready mentioned, be prepared by any suitable pharmaceutical method which
includes a 20 step in which the active ingredient and the carrier (which

may gonsi st of_ qn r L{d | ] ht into
contatt. The E&%beg‘gﬁﬂag@@r@ﬂggee{#%r a ?dﬁ g£ ﬁ%@ggﬁ%ﬁﬁaﬁ"ﬁf ﬁgand
ggnpgegeouls_ giambm_;t@ﬁrm@f tac‘ée;,\:]:_mdﬁrtgﬂé,dﬁ:em, OWd, QFaaﬁlIqumNi @@Hsor finely
ivided solid carrier, after ich the product is s [ ecessary.
Thus, for exafpile;Ca-alay @r(%aﬁﬁb@kﬁﬁﬂdg)c&g"gﬁ)‘%w:gggﬁ"é{%?al ' nol di ng a
powder or graRul-es~Qf JresYolPralc IETNY, ! na or nore
addi tional i ngfdg%f% tas"g}%(l)'%ggggeg ag%?ggss@ggh@%ﬁe%g%d%g%gcﬁg%z abl eting the
conmpound i n f akkgl SuiNHg, {CarGs)salkyl, £5:-ChpalkerdnfTeCshalkyaefCot7hr anul es,

wh i at i xed with i i t, A t_.dil t d/
or mor e sur f aEoak ler rpe e R Baerer RS A ey DR HEE i ne. Nl ded
tigbl ets can b@:(ﬁﬁ%dﬁows)%kﬁén®9$%$gﬂ-§lﬂ9@(Xg@dﬁs%i@t@descm-pomer form

and i.s noi st ene an I nert i ITuent in a suitable nachi.ne.

Phar maceut i cal{CgOmpalkenylo6ONi:, CBOME(GuCehalkyl, CENI oFal-alkyllml i ngual )
dmnistrati i kabl t i j d of

formil a1 20 SeMaRGaereyaoai (EoR S ol NG R RS REBN "nd gum

arabi c or trag%@@gwky:?(@D-@@)s%ikglle%-wvylt@,ccsp@mpmg. OG- (Corpuaticyi,i n an

inert base su as gelatin an ycerol or sucrose and gum arabic. s The
phar maceut i caNH:GappeenyldNE-SOptpitsired, vdrerp dhe pherd| ringmiayika r at i on conpri se

f bl teril ' ¥ |, which
Bhe prof or anrybr EuBl R BRE 1oGh: S s A G TR rhese
preparations grg oprgf €Ot ycatn(Ci-i:pakdl bhCOMNtenousl y, al t hough

adm nistration may also take place by subcutaneous, intramuscul ar or

~intradermal injection. These preparations o _can a e produced by
m xi iyl coapwirdenandentls of png otk hb(@ﬁgsiﬁﬁ‘g’{nﬁ’l?ég'&i‘laﬁ‘tﬂ'on sterile
and isotonic W b}.o | piestable \cappositions of the invention

generally conpg—ﬂzﬂ Bﬁlg%yllquéﬁbg&vél ht of the active conpound.

‘Bgar maceut i cal conpositions suitable for rectal admi nistration are

pref ggalddy R fde are, independently of one ancther, H, F, Cl, Br, OH, CF;,
| NO,, CN, OCF3, O-C+-Cg)-alkyl, O-(C,-Cg)-alkenyl, O-{C2-Cs)-alkynyi,
'§-(C1-Ce)-alkyl, S-(Co-Ce)-alkenyl, S-(C2-Ce)-alkynyl, SO-(C+-Ce)-alkyl,
S02-(C1-Ce)-alkyl, SO2-NHa, (C1§Cs)-alkyl. (Co-Ce)-alkenyl, (C2-Ce)-
30 - | alkyayl, {C3-Cr)-cycloalkyl, (C3-Cr)-cycloalkyi-(C+-Cs)-alkylene, COOH,




ls-form of single-dose supposi tories. These can be pr 0%%&%&&2@65“ ng a
conmpound of the formula | with one or nore conventional solid carriers, for
exanpl e cocoa butter, and shaping thé resulting m xture. Pharmaceuti cal

CompOst 1 ons ot R SR AR B L B SN BRI 20
whi ch-can be useq,"@l[]e (p@tmpl(@tatgp) C},aagikwn NI—QONYE((L‘W@@%k@ Nq@atscg)al cohol s

~and conbi nati ons nore o hese substances. The active i ngredi ent

i's generally pr EM]N W&Od@m&éﬁrtaﬂﬁff N G- Phﬁ@)ﬁh NH:S Co-phwnyhb whees ght of

t he conposition, geraml ogdm ni stration
is al so possi bl e.ﬂf"%harﬁc gt c%ﬁggggﬁgghqﬁ 1?so @Eﬂ: B%Fe fcg@ t?'ansdernal
uses £an be in t e {RJ-akel, G{DGCe)- aikylsCEr;,sO@ﬁ‘b cdbOaH: GOOHERHE;)Hatiy!

| ong-termclose contact wth the patient's epiderms. Such plasters
suitably contai nO'the&™& i ve ingredient in an aqueous sol ution which is

buf fered where appropriate 30 di ssol ved and/ or dispersed in an adhesive or

di spers inap gm @ &3 Likyg i ngredient concentration is
about: 1$Z 35% ptﬂmt @I ( 3% ? kYS% A particular possibility is
for the active ingredient to be reI eased by el ectrotransport or

|ont sis as.d r exa Ph rch, 2(6):
515 (1988). 30 &bk KrpemraHnb i Eaen R FOc st e Bt TP abi o f or
conbi natl on prodysH sCey, Q:Natbt)cnﬂtetﬂoa(luﬁtcﬁqaimrmpmp NIH‘IQ NHCPCsIL2 of the
Rote Liste 2001. They %unds of the formula I

of the inventi on alkyl p\a{(d/&ﬁ)aﬁlkW]@rNCQ @r@fﬂg’t}"ﬁ\t‘d NC (evErsAtYor the
ef fect. Adninistp @OQE! olct raté}ﬁﬁn O'Pﬂlh 1e@ )ezﬂﬁ rﬁPHPN@é‘j(’JQ@ Jrgy. take place

ei ther by separate a |ve I ngre ients 10 the
patients or in tlatkyle:nmﬂGsthm)rﬂwinatlon products in which a plurality of

active ingredient ent in o ar t|c i.on
" Anti di abetics iné éb’a)@‘ ’&Ld‘{ e gnaan ﬂ)gtﬂog %"i“? 6%?91 éher}ybr exanpl e,
Lantus(r) to or h&8@4 bekkd B]diemlgnahetee@cyemmyaqaynﬁw momrpl e, those
di scl osed in- WD 98/ 08871 of Novo Nordisk A/S and orally active
hypogl yceni ¢ act |P%@fld|'1§’|| éatrehy%ronamhﬂr apPRIhYe 2i%@diNKg90g1 ycemi ¢ acti ve
i ngredients incl d i tinides,
oxadi azol i di nedi l(l){%gs ?E’%@ﬁm ?enz On@b&%ﬁ@lg gpggtétgny ﬁﬁlgﬁ)@rggi gl ucagon
ant agoni st s, G_Pwthmgﬂm sty radical asay blEBrBulbﬁstrNﬂteﬂ ane wpaderinesbnRYs, for :
exanpl e, those di sclosed in WO 97/ 26265 and ‘WD 99/ 03861 of Novo Nordi sk
Al'S, insulin sensitizers, inhibitors of liver enzynes involved in the

stimul atkon of gl,sppogp(me@e;su\gg)zamﬁaooc%y(mqed‘)@ml(@1 @g;@ﬁ)am ©of gl ucose
upt ake, conpounds whi ch al't bolism such as ant hyper | i pi dem c

active ingredi erﬁ@sca}tﬁlka{hﬁ ﬁ@p‘?deﬁ’r‘l‘)ﬂ (&‘ot%)@mm &P ounds whi ch
reduce food 20 |@&_ _ ?IAR and PXR agoni sts and active |ngred| ents which
act on the ATP- r%le pot assi um channel of the beta cells. In one
enbogh nent of the invention, the conpounds of the fornula | are

adm ni stered in conbination with an HMG CoA reductase inhibitor such as 25
sinmvastatin, fluvastatin, pravastatin, |ovastatin, atorvastatin,

ceri vastgid fhe p}ﬂ§léYc§§ﬁ(§a?H§/'t6Ierat@d %ﬁﬂs qréa@@h fﬁ?g:ir dlicuﬁghﬁ rhéi€arhiaifor t he
conpounds of the formula | are admnistered in conbination with a

chol est gieduciagdie ptoodrglicasedeve)anditaatiag typeoH diRpets@anpl e, ezeti mi be,

ti quesi de, pamaqueside. 12 |In one enbodi nent of the invention, the
conmpounds of the fornula | are adm nistered in conbination with a PPAR
ganmmgy aghtie Bivestighreistes totopanndeof thedeingliat &z thedformiod dheit mremates] TT 501

G 262570.
racemic mixtures and pure enantiomers, and to their diastereomers and mixtures

- thereof.

The alkyl radicals in the substituents R1, R2, R3, R4, RS, R6, R7,R8,R9and A
35  may be both straight-chain and branched.




5 I'n one enbodi ment of the invention, the conpounds of hg%temto rzHEB' a I are
adm ni stered in conbinati on with PPAR al pha agoni st suc or exanpl e,
. GW 9578, GW7647. In one enbodinent Gf the invention, the conpounds of the
formula | are io admnistered in conbination with a m"xed 'PPAR al pha/ gama
agoni st such as, for exanple, GW 1536, AVE 8042, AVE 8134, AVE 0847. In

one enbogy, Qi‘?ﬁﬁce%fuc HE/eadd&}ﬁ?dHIé Qs ér‘?}%é‘fﬁéﬂwﬂﬁﬂg@téﬁle ?Mné@ibﬁl’é[fphbatﬁfr%

-adm ni stered In co nation with a fibrate such as, for exarrg
f enof i br be¢euseidd thgiogicatertseubildy it wetescompacd withehe staTHRG O BASE he

Wt an TRPPITTGRe Salih sl aists Bafinnediigan? HRSUERS R 8r AR, "ot ' O
R- 1034 57suitébié phafeaciutiediynadieptdblé Iaeud aicitidri sailts dftthe compounds obfhet he

formula | are admnistered in conbinatiaon vvlt bile a dsar ption
i nhi bi t oNVEDligN a@ saitgof IngraapF @cidanarcn asdydsech w"bﬁ@d HIS%BEF%WP of the

i nventio nmbi nati on
with a Cﬁtﬁg‘ﬁ fi b| t gégﬁérgi nrié %H‘éhﬁuﬂlc éélﬁs é’fﬂﬁbmrghﬁfc%ldé“sl%

for exanpl e, I n one enbodi nent
of the iasdot emnptehaceimrqm;rhfstzenesuibnfmbr:mmm citiice etlanggwifoniet ered i n

.~ conbi nat | on ric hile a for exanple,

chol estymrﬁe9“’887‘%5g&gﬁﬁn'se%aoggpggﬁ%qgﬁ%ggﬂifﬁél%ﬂ g‘%gcenbodl nent of the
inveR§ i opetiidiesGREMOWIRSINY, pHidRichesomdric bndtartaridatios.SStable i n conbin s In
"“one enbodi nent of the invention, the conpounds of Ihe f or mul

adni ni st@h@macﬁuﬁ%ﬁwa?&?mﬁﬁ’ patic sAt@REATHIONHT salts; Lﬂ!halhglet#;[l Sf"t%xarrpl e,
avas' m bgsuch%s%em IR r%gllf. shif® diVaRbI earthfetrgafs (slkcnods the formil a

are m ni stere nati‘on with an antioxidant such as, for
exarrpl e, magResilitldrd caloiuonsalts)bodi nent of the invention, the corrpounds of
the formula | are admnistered in conbination with a Iipoprotein | i pase
i nhi bitor such as, for 15 exanple, NO 1886. |In one enbodi nent of the

i nveps i 08aijtd ﬂﬂh%qjﬁmﬁﬂdéuﬂﬁaligm&mmwbla dnidit suchadstifor eiam;alé in conbi nation-
~with an ATP citrate ase inhibitor such as, for exanp 204990 20 In

one enbotifligipacetate H@W’ﬁ%@ﬁ{qr@d”’tﬂ"héhec%?ﬁﬂiﬁmge dff"W@”@ér% are
admi ni st ﬁ&?er%édmg mg\ gquéﬁasm.émo@pmhsﬂ 8f ﬁb(éﬁﬁk?ée%%@allwéﬁc@btéﬂle such as,

for exanple I n one enbodi nent of the invention, the
conpoundsaltsf andfer foonseiranentheespeativi for example inviten piptieations. wi t h a

| i poprotein(a) antagonist such as, for exanple, CI A 027 or nicotinic acid.
I n one enbodi nent of the invention, the conpounds of the fornmula | are 30

adm Bp st grE terh“phYEBI Ii?ﬁuNﬂtﬁ)haBdéﬂmsg used theredr rdmhoaay for exanple,
orlistat. I n one enbodi nent of the invention, the co O‘%n‘ﬁ of t eforrrula
| are aﬂhywlggIéalbﬂtdafat@@rﬂﬁrwat%ﬁf aicPmPPHad of the f@@“ggﬁp ginvep I'n

one enboglj ENfnd 55 SRIRMIKHR dble, ditadinBtkoh G aGmaMMAlisatR a8 Fok N
example, to a human, to form (directly or indirectly) a compound of the formula | or
an active metabolite thereof.

25
Physiclogically functional derivatives also include prodrugs of the compounds of
the invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull.
1994, 42, 57-61. Such prodrugs can be metabolized in vivo to a compound of the
invention. These prodrugs may themselves have activity or not.

30
The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms.:All polymorphous
forms of the compounds of the invention belong within the scope of the invention

~and are a further aspect of the invention.




combi nati'on with a sulfonylurea such as, for exanple, tgkbutam.de, '

glibenclam de, glipizide or gliclazide. In one enbodlnen hé conpounds

of the fornmula | are adnministered in &onbination with a biguani de such as,

for exanple, nmetformn. In another enbodi ment, the conmpounds of the fornula

| are admnistered in conbination with a neglitinide such as, for exanple,

repagli nk\ﬁ? l'éh(:%@ehe‘? ngﬁérni%n‘hombﬁﬁ GRYBPIRRILE rbfeetd éHrﬁ'H&@nd(s)’iéfe

adm ni st ere to co nati on w t a'thiazol i di nedi one such ‘as, for

exanpl e, trterfog'huladzamdesombgﬁ iabaye,and @tbglsattazsmeﬂte&? endl ghwldml@é“br t he

conpound d .scl o ed /41(%97 of Reddy' s Research Foundation, in
ARy 6 osSrad e

parti cul Hncyopat ef’("% "QPS %10y 0- 2- qui nazol i nyl
met hoxy] phenyl | met hyl | - 2, 4- th iazolid inedione. In one enbodi ment, the

pltlelq

conpounds of the formula | are adm nistered in_15 copbi natl on. W tgé
a- gl ucosThasemperne(s) 6f ﬂ'@ﬁ@ﬁna? (rpy eleais édmﬁﬁlifpfqddﬂcﬁfn DR 1 n one
enbodi megﬁ} rap,ﬁ’v &q@ of the formula | are adm nistered in conbination
with an ive |ng ent whi ch acts on the ATP-dependent potassium

channel of the beta ceI | s, such as, for exanple, tolbutam de,

gl i bencl gm de | i |Z|de licl z'de or_repagl,i.ni de. | n.one enbodi nent,

t he corrpiﬁ% QPEQCB gqq %kjﬂ?ﬁ?ﬁa& E?’dg‘ffHe"e @‘ﬁtder?é{? on with nore

t han,pneppiodidt oftber Gspids UMes nGRIbRP BhREtors Ofor exXapledtht Bpecdifibi nation with a
sul fonylurea and netformn, a sul fonylurea and acarbose, repagl i n| de and

met f or m eompayd Fhosar the tendaduse. &P modeafiadninigtrakar andihe clingsli nsul i n
and t rOgéb%cﬁﬁ@'ﬁgfwnggﬂlm%étlgﬁ%?%?aneﬁﬁ in tH& I%Bpé'?rbﬁ?@ 3§A§esli ment, the

-conpound are ere nation wth CART
agoni st s10(l}~IFﬁg ayuicalbt fsom \hgeg @i rag spemdayxand agofnlogram of Bedypweighs fer, TNF
CRF, BP .ant agoni.sts. urocqQrtin

Soni ot sexaibnle RaP TRy Y oA RIER S Habe o, 56 361 plrdSle AIRE ke B0

2005445 frawssﬁgto wmbmgi WhichUgirpdBtab b blieirfisterdckadlinfesion onidaggi ¢ and
nor adr ener ound S5HT agoni sts, bonbesi n agoni stfg} gal anin

ant agoni ‘860 g!@ﬁf llom@ﬂh@?fbpe@?‘mﬁh Siitablsiafusion st IORRsRds, TRH
agoni st S{)l(llg)r %8&’%& ntQEO ?'eQaﬁlp% B i pi@d)’iéfnads‘i%ib yFRah%e DA

agoni st s om)crl rexi e 1 nhi'bitors, PPAR
modul at o8 m@RgRr mnuniuﬂea.t&ngieodosm maqgommtairs forlexammse drdrodi mg e 1819 efhe

inventio e qt her, active ingredi Ls.leptin t he
otmer nofie i arsnE TR R R it re oy s SRR ¥,

- e”bog? Meftmg E&%@H@e%nﬁ@rﬁ%@doﬁgE@ﬁh&éﬁods&wﬁ@ﬁ%ﬁfb%fﬁd?ﬁ!in%lterdﬂﬁi‘@ni[| ur ani ne.
In a turther enbodinent e other active ingredient is sibutranmne. In one

embodi mestch andopexamplge canailengr @hleinmay contains ferexample fomAdd M ment , t he
ot her acggg@g{gg%/pﬁﬁél §Horh S0MBH0BIRY. & rtﬂa?%égg‘o@ﬂwe ééo\)eﬂa&{ﬁ%néﬂbodlhﬁem

‘the conp formula’l areamnls er conbi nation wt
dietary tomditionmties campoundebiioanlila limaybehised disdhaicpmpobad iteelf,dxital s  such
as, for exa

pr epar at mﬂﬁ( ?%?fe%tgﬁfrh@%% %&’Iﬂ%gm\gsﬁguu ‘E%%B%hé‘%wé pOSSIC‘PBFarRJ%]aoneand

Car ogax. o4 ?”ﬁ%@ éémé?‘ﬁ\d&?rcﬁ%ﬁﬁfsebﬁe%@ﬂé;ﬂhﬁﬁeqh%'e bénddhat Rign of foodstuffs
20 such as, tor exanple, in bakery products or nuesli bars. It is

sel f - evi dempatltblat\mtintyremiherabg@d@em% phthel eompasiioneardisguii hasmiy faribe

one-or nBpatts R P KBl S BF p o B B RL G bR R S BrorBRB a1
fall'ing wriruldted Mthahe RoaipRtinders aﬂemglerdcmé by éxaenppe esenrtabiehwd'ncin on. The
' IO? venti Onme:yucrc}n?aerg fIrO?T!l 3t065%/o ttc? Qg%ptgyo\?vglsg?lt o? trhetahc%v r|r(1a r‘é‘é.%%l %}hglf the cerrpounds
10 pharmaceutically active substances may likewise be present, including other

compounds of formula {. The pharmaceutical compositions of the invention can be

'produced by one of the known pharmaceutical methods, which essentially consist

of mixing the ingredients with pharmacologically acceptable carriers and/or

excipients.




the general formula I, which corrprl ses obt ai ni ng the cggggf,%qggﬂg& t he
formula | by proceedl ng in accordance wth the follow ng reaction schene:
30 Septenber 2005 VI 16 R10 RO R2 R139HO R12 For this purpose, conpounds of
the formula Il 5 RIO RO R2Z HOR12 1 NN, _N A R/-NHVin which R9, R10,
R11, R12 are, independently of one another, H F, d, Br, O(PG1), 10

CF3, N2 | | +0p) - al kynyl ,
S (Gi -cefh% ‘%ga'(‘%éﬁ@ﬁ't%k@ﬁw"@%g%cegﬁhé %Miz 'ro'go aé%@-i ki{‘y
502- ( C1- ofjcad] perbral §operarnpie-QiblingudlCandphrenitdml (fo SBnGEE- al kenyl |

(55 (B S B i o B S ot A
CO-N-{ ( Cmeqﬁbstaédfwb]e&nodgef hhhﬂlﬁaréﬁar@eﬁdnqgluwheh iNd(viara? kase on the

NH ( C1- CB) - al Kyl, N-[(Cl- C6)-al kyI] NH CO- ( C1- C6) - al kyI NH CO- phenyl ,
NH- SCe- ph@iﬁw and gReerdy oh thagnsdiion torhe Wiegted @and andhe nalurg cuﬁth t Wi ce by F,

(PG 3), %5@&%3&8H?%58@ %C? %&;" g@ﬁbd%ﬁ Lh%tto%%h aﬁe meanl ng
~ descri ?grblez?ﬁ?éfermalaﬂogs ﬂa&o]tﬁak?g;r@g?(saohéﬁamemﬁogmhmdtmnfZ?ﬁﬁg;qmdcreg ec£ Li\r/]eI
or tot r adif Gr%%a Eedfe WG eRiByruon susablelocnungs Bteet o no

grougs, tASju @éomﬁ%ﬁ'@lﬂlos@%@b tHalAte 2hHIVINYI acetate phthalate,
(C1-Co) - onycar bony (C6-C12 -pfh (Cl-!5 ?ﬂi( | kyl ox;?car bonyl whi ch

r epl acesh)&r@mroaﬂm@twéﬁ"@wﬁ Lﬁttb«?lﬂzﬂﬁm anipnismelymersicd rathaensiis a¢idt he ami no
group; P&?E@@)ng&ﬁ%@al%eknovm protective group for esters, such as, for

exanpl e nzyl or p-methoxybenzyl; are reacted with
i socyanates of the fornul a 111 in whi ch is phenyl, napht hyl , where the

ooy o8 AR kb St s LS BB B iR Y O
0- ( Cgs Cogepritenitits su%h (a(élfd?@(aaidrélloa §u1(e§2w£i@}s %hlﬁﬁéb{é tabTeté@témtsal kynyl,
SO (C1-C6) - al kyl, S2- (G -C6)-al kyl, S02-N- (PG 2)2, (Cl-C6)-alk
( C2- 0B) - e%nm@fnymmh @@zta@w defigchamountet m)coe}muadmtmrm%u -agma s oal kyl -
or granules, as solution or suspension in an aqueous or nonaqueous liquid; or as
an oil-in-water or water-in-oil emulsion. These compositions may, as already
mentioned, be prepared by any suitable pharmaceutical method which includes a
20  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
with a liquid and/or finely divided solid carriér, after which the product is shaped if
necessary. Thus, for example, a tablet can be produced by compressing or
25 moldihg 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
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 -
30 by molding the compound which is in powder form and is moistened with an inert

liquid diluent in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of formula |




( Ck-C4) - al kyl ene, ( Co- C6) - al kyl ene- COO- ( PG 3) ( Co- C6) 30 September 2005

al kyl ene- COO- (C1- C7) - al kyl, (Co-C6)-al kyl ene- COO (C2-C7) - al kenyl,
CON(PG2)2, CONH(CL-C5)-al kyl, CON-[(C1- CG)- aIkyI]2

CONH- ( C3- C6) - cycl oal kyl, (Co-C6) - aIk | ene- N- ( PG 2)

( Co- C6) - withyA fbaﬁf@rlmr(@m)suanqswand(w@@blapkyﬁgwéantb{@r@ pegfiesal kyl ] 2,

.mcg}e(sug'stl T e?ethy%b@&@gn%gnﬁwgg%%' % eamgf'g&g&';l’?eé@'k%&yl ring

O (PG 1) sucﬁr@ée@ﬁ@lgahkaﬂabtcO(Cl CG) al kyl, CF3, OCF3, COO (PG 3),
COO (C1-C6)-al kyl or CON (PG 2)2; in V\/nich PG 3, PG 2 and PG 1 have the
meani ng descri bed above, in anhydrous organic sol vents such as, for

exanpl e, ThHe phaffacdubcaEdtnsitictsedumable fol Baremfstar admmigtifiohi dotnEae
at nosphere at reaction tenperatures between 10C and the boiling point of

the sol vereferahiy ¥9ia aqugoys peenasaisRsia @mpernd efdprula I which are whi ch R2,
Fo, RO, %&lﬁ@@égotoﬂﬂ%@ th@%{ﬁ%& B\eth%qm?—}'nﬂgd q&ﬁﬁ tehp %e@gkgga%ﬁor@%ounds of

the fornd re reac oupl 1 ng reagents cus pepti de
synt hesi prefenably afninfstered i@traplempusigr altdiughd eﬂﬂfmn&stmhoamay also take

ouch’ asPike PR e MU b e it S RESE
anhydg i degsn p réibr(abwg.@aw@aw%mpxhé BBPBLAA i ae} ahld Mhaking the

N , N -tetranet hyl uronium 20 tetrafluor obor at e TOTU) and nmany ot hers, or
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benzef 1, Blrgh &&%@ré-dos@gaﬁs@ﬁmﬁé@ah@éle cad swducédlé In¥ikingd B&@pdumy| |
t et rahydronapht iyl , napht hyl 3-di hydrobenzo[ 1, 4] di oxi nyl ,

benzo[ 1, of tptfainada hwihyane orgy@rremqrufenwnal ﬁ@hfbﬁ@ﬂriefﬁslfm QXRIPRIEtI9s0R| ngs may
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a hygr rfoﬁﬁ %Fbm'&ﬁeﬁﬂ tsbérﬁé qsn&w 8RS ShRYY, Whidbof PR CHlsieRf whith char mul a
VIl R15-LG (VII) I's a generally known |eaving group such as,
for exanpe gseqhara)g@trpiatum Ianolln polyethy ene 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%.
25
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,
30 dissolved and/or dlspersed 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
or iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318

(1986).
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usi ng a base such as, for exanple, 11, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, in
organi c solvents such as, for exanple, dichloronmethane or acetonitrile, to
gi ve compounds of the formula VIII 05 Rl12 Rg R2 R1I51 00 R11 (VIII) in

whi ch . {\’;l}] RBhibi 5&0‘}' a%!é ve the neaning
descrf"ﬁhdeljg%cévg?n%%é%gg ertaequ?rﬁrnatio"r]l no r(t)smg?he literature of sone or

gll |1 it ghi@rﬁhbwt&:sgﬂeummedﬁhdm@ta 1bsistheIBotpéste00in Thegmaydieal s R9, RI O,
, R12, io R13, Rl14 and A ,_.conpound the fornmula |. are_obtained.
Corrpo‘Ef?fB@'“@fj W'Hbthefwlé{‘qé %frtéegg'ﬁ'\‘}gfi Qgth%’f‘éfe?w LI C‘ﬁﬂ'ét;oéof by addi ng
one e%}HeYQiEﬁ@fm&fovEm’ent BPIHLCHHd AL RdRfistRloriiRe et infr€diBhC sol vent such
as, for exanple, acetonitrile or dioxane or in water and by subsequent

r ﬁﬁD;/@:bﬂ'ibh&\ﬁ?ﬂ nE0 mtﬁkaﬁzla%eimwtuyaeqmteiaﬁmihisyraﬁon ob thepaetivey conpounds of
the formula i lch R2 is a . hydrogen.atomis depi.cted.in the follown
schen@araaignts b fhe\PalantS o rEbdPTh st 4oTpisa on BOROSRISWIIRLE: on® o Ris |
R7- N MrafinRéPadtive iNgledidifts dte Brdstat ifbre %ﬁﬁ%ce@icﬁi ﬁ%@a&ibnx_lv i n which
conpounds of the fofmula XIl (PG 3)-O RI0 NH2 (R2 = in which R9, RI10,
R11, R12 and PG 3 have the neani ng descri bed above, are <converted into

] socyﬁﬁﬁ&iﬁﬁet@s ihB6dE ¥etihang ihSuifPderivatives such as, for example, Lantus®

10 or HMR 1964, GLP-1 derivatives such as, for example, those disclosed in WO
08/08871 of Novo Nordisk A/S, and orally active hypoglycemic active ingredients.

The orally active hypoglycemic active ingredients include, preferably,
sulfonylureas, biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel

15  openers such as, for example, those disclosed in WO 97/26265 and WO 99/03861

| of Novo Nordisk A/S, insulin sensitizers, inhibitors of liver enzymes involved in the

stimulation of gluconeogenesis and/or glycogenolysis, modulators of glucose
uptake, compounds which alter fipid metabolism, such as antihyperiipidemic active
ingredients and antilipidemic active ingredients, compounds which reduce food

20 intake, PPAR and PXR agonists and active ingredients which act on the ATP-

. dependent potassium channel of the beta cells.

. In one embodiment of the invention, the compounds of the formula f-are
administered in combination with an HMG-CoA reductase inhibitor such as
25  simvastatin, ﬂuvastatin_, pravastatin, lovastatin, atorvastatin, cerivastatin,

rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor such as, for

30 example, ezetimibe, tigueside, pamaqu‘es'_ide.
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In one embodiment of the invention, the compounds of the formula | are

administered in combination with a fibrate such as, for example, fenofibrate,

15 clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combinatioh with an MTP inhibitor such as, for example, Bay
13-9952, BMS-201038, R-103757.

20 ,
In one embodiment of the invention, the compounds of the formula | are
administered in combination with bile acid adsorption inhibitor such as, for
example, HMR 1453.

25 In one embodiment of the invention, the compounds of the formula 1 are
 administered in combination with a CETP inhibitor such as, for example, Bay
194789.

In one embodiment of the invention, the cofnpounds of the formula { are
30 administered in combination with a polymeric bile acid adsorbent such as, for

- example, cholestyramine, colesevelam.
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administered in combination with an LDL receptor inducer such as, for example,
HMR1171, HMR1586.

5 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ACAT inhibitor such as, for example,

avasimibe.

In one embodiment of the invention, the compounds of the formula | are
10 administered in combination with an antioxidant such as, for example,
OPC-14117.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor such as, for
15 example, NO-1886.

In one embodiment of the invention, the compounds of the formula i are
administered in combination with an ATP citrate lyase inhibitor such as, for
example, SB-204990.

20
In one embodiment of the invention, the compounds of the formula | are
édministered in combination with a squalene synthetase inhibitor such as, for
example, BMS-188494.

25  In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein{a) antagonist such as, for example,

C1-1027 or nicotinic acid.

In one embodlment of the invention, the compounds of the formula [ are

30 administered in combination with a lipase inhibitor such as, for example, otlistat.

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

administered in combination with insulin.
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- combination with a sulfonylurea such as, for example, tolbutamide, glibenclamide,

10

glipizide or gliclazide.

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

combination with a biguanide such as, for example, metformin.

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

combination with a meglitinide such as, for example, repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione such as, for example, troglitazone,

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO

- 97/41097 of Dr. Reddy’s Research Foundation, in particular 5-[[4-[(3,4-dihydro-

15

3-methyl-4-oxo-2-quinazolinylmethoxylphenyllmethy(]-2,4-thiazolidinedione.

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

combination with an a-glucosidase inhibitor such as, for example, miglitol or

‘acarbose.

20

25

30

In one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent potassium
channel of the beta cells, such as, for example, tolbutamide, glibenclamide,

glipizide, gliclazide or repaglinide.

in one emboediment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, for example in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin,

insulin and trogiitazone, insulin and lovastatin, etc.

In a further embodimént, the compounds of the formula | are administered in
combination with CART agonists, NPY agonists, MC4 agonists, orexin agonists,
H3 agonists, TNF agohists, CRF agonists, CRF BP antagonists, urocortin

agonists, 3 agonists, MSH (melanocyte-stimulating hormoné) agonists, CCK
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compounds, 5HT agonists, bombesin agonists, galanin antagonists, growth
hormone, growth hormone-releasing compounds, TRH agonists, decoupling
protein 2 or 3 modulators, leptin agonists, DA agonists (bromocriptine, Doprexin),

lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR- agonists.
In one embodiment of the invention, the other active ingredient is leptin.

In one embodiment, the other active ingredient is dexamphetamine or

amphetamine.

In one embodiment, the other active ingredient is fenfluramine or dexfenfluramine.
In a further embod_iment, the other active ingredient is sibutramine.

In one embodiment, the other active ingredient is orlistat.

In one embodiment, the other active ingredient is mazindol or phentermine.

In one embodiment, the compounds of the formula | are administered in
combination with dietary fiber materials, preferably insoluble dietary fiber materials
such as, for example, Caromax®. Combination with Caromax® is possible in one
preparation or by separate administration of compounds of the formula | and
Caromax®. Caromax® can moreover be administered in the form of foodstuffs

such as, for example, in bakery products or muesli bars.

It is self-evident that any suitable combination of the compounds of the invention
with one or more of the aferementioned compounds and optionally one or more
other pharmacologically active substances is regarded as falling within the

protection conferred by the present invention.

The invention further relates to a process for the preparation of the compounds of
the general formula |, which comprises obtaining the compounds of the formula |

by proceeding in accordance with the following reaction scheme:




211122252222 UUUUUUUUUUUU NNNNNNNNNNNN . QCOCCCCOO0CCC aly, Qo (D N @)
a) Nro LLLLLLLLLLLL aaan_aa0aaa00- X NMIT to (0O r co C Or 'NcoO

UJ NO4 NNNNNNMVVMC )

U) 0000000000000 ©Dooz 000 >=0'0:0 z0 ~ --0 0Z 0 0 Oz

O~x nD 0 ara: LOLOLIOLOLOLA nir)LOU )toLQO 1)

) R2 0O=C=N Al | R? R13
R10 .RQ | \n/ R10 RS9 l H I
HO N\H 1 o HO N\H/NYA' R7-NH vy
© © R11 7 0
Ri12 R11
R12 ‘ v

R13 R10 R9l§2 H
\

r7—N

O .
R12
vi

For this purpose,

in which

- : RgR4 R3IR2 R1
N N_ A |

YUr . RI—N N\[rN\g/A

compounds of the formula il

R10 Ro i?Z
HO N\H
0
- R12 R11

R9, R10, R11, R12 are, independently of one ancther, H, F, Cl, Br, O-(PG-1),

10

15

20

* CF3, NOz, CN, OCF3, O-(C4-Ce)-alkyl, O-(C2-Co)-alkenyl, O-

{C2-Cs)-alkynyl, S-(C1-Cg)-alkyi, SQ(CZ-CG)-aikenyI, S-(Co-Cs)-
alkynyl, SO-(C-Cs)-alkyl, SO2~(C1-Cs)-alkyl, SO2-N-(PG-2),,
{C4-Ceg)-alkyl, (Co-Cg)-alkenyl, (C,-Cg)-alkynyl, (C3-Cy)-cycloatkyl,
{C3-C7)-cycloalkyl-(C4-C,)-alkylene, COO-(PG-3), COO-(C1-Cs)-
atkyl, CON-(PG-2),, CO-NH-(C4-Cg)-alkyl, CO-N-[(C1-Cs}-alkyi]2,
CO-NH-{C3-C7)-cycloalkyl, N-(PG-2),, NH-(C1-Cg)-alkyl, N-[(C+-
Cs)-alkyllz, NH-CO-(C+-Ce)-alkyl, NH-CO-phenyl, NH-SO2-phenyl,
where the phenyl ring may be substituted up to twice by F, Cl,
CN, O-(PG-1), {C1-Cs)-alkyl, O-(C4-C¢)-alkyl, CF3, OCF;, COO-

* (PG-3), COO-(C4-Ce)-alkyl or CON-(PG-2)z;
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PG-1 is a generally known protective group for alcohols, such as, for example,

benzyl, allyl, tetrahydropyranyl or tetrahydrofuranyl;

PG-2 is a generally known protective group for amino groups, such as, for
example, (C4-Cg)-alkylcarbonyi, (C4-Cg)-alkyloxycarbonyl or (Cg-C12)-aryl-(C+-Cq)-
alkyloxycarbonyl, which replaces either both hydrogen atoms or only one

hydrogen atom in the amino group;

10
- PG-3 is a generally known protective group for esters, such as, for example,

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

are reacted with isocyanates of the formula Il
15

O=C=NTA'
C

in which

20 A is phenyl, naphthyl, where the phenyl or naphthyl radicai may be

substituted up to three times by F, Cl, Br, O-PG-1, CF3, NO,, CN,
- OCF3, O-{C4-Cg)-alkyl, O-(C,-Cg)-alkenyl, O-(C2-Ce)-alkynyl,
S-(C1-Ceg)-atkyl, S-(C2-Cg)-alkenyl, S-(C,-Cs)-alkynyl, SO-(C+-Ce)-
alkyl, SO.-{C4-Cg)-alkyl, SO,-N-(PG-2),, (C1-Ce)-alkyl, (C2-Cs)-
25 ‘alkenyl, (C,-Ce)-alkynyl, (C3-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-
(C4-Cy)-alkylene, (Cy-Cg)-alkylene-COO-(PG-3), (Co-Cs)-
alkylene-COO-(C+-Cy)-alkyl, (Co-Cs)-alkylene-COO-(C2-Cr)-
afkenyi, CO-N-(PG-2),, CO-NH-(C1-CG)—a!kyI, .CO-N-[(C1-CG)-'
alkyl]., CONH-{C;3-Cs)-cycloalkyl, ('CO-CB)—aIkerne—N-(PG-Z)2,
30 ~ (Co-Ce)-alkylene-NH-(C4-Cg)-alkyl, (Co-Co}-alkylene-N-[(C1-Cs)-
' alkyl]o, NH-CO-(C-Cg)-alkyl, NH-CO-phenyl, NH-SOz-phenyl, |
where the phenyl ring may be substituted up to twice by F, CI, -
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(PG-3), COO-(C+-Cg)-alkyl or CO-N-(PG-2);;
in which PG-3, PG-2 and PG-1 have the meaning described above,
in anhydrous organic solvents such as, for example, benzene, toluene or

acetonitrile, under a protective gas atmosphere at reaction temperatures between

- 10°C and the boiling point of the solvent employed, to give compounds of the

A;j\r

in which R2, R9, R10, R11, R12, and A’ have the meaning described above.

formula vV

10

(V)

15 Compounds of the formula IV are reacted with coupling reagents customary in
peptide synthesis, such as,lfor example, carbodiimides such as
dicyclohexylcarbodiimide (DCC) or diisopropylcarbodiimide, carbonyldiazoles such
as carbonyldiimidazole and similar reagents, propylphosphonic anhydrides,
O-{{cyano(ethoxycarbonyl)methylene)amino)-N,N,N',N'-tetramethyluronium

20 tetrafluoroborate (TOTU) and many others, or with formation of the acid chloride,

for example using thiony! chloride, with compounds of the formula V

FI{‘I 3
| R7—NH - V)
in which R7 has the meaning described above, and
25 : _
R13 is (C4-C1o)-alkyl, where alkyl may be substituted up to 3 times by'
' O-(PG-1), CF3, CN, COO-(PG-3), COO-{C1-Cg)-alkyl, CO-N-
(PG-2)2, NH-(PG-2), NH-(C1-Ce)-alkyl, N-[(C1-Cg)-alkyll;
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phenyl, O-phenyl, CO-phenyl, benzo[1,3]dioxolyt,
heterocycloalkyt, pyridyl, indolyl, piperidinyl, tetrahydronaphthyl,
naphthyl, 2,3-dihydrobenzo[1,4}dioxinyl, benzo[1,2,5]thiadiazolyl,
pyrrolidinyl, morphotinyl, where the rings may in each case be
5 substituted one or more times by R14,
R14 is F, Cl, Br; O-(PG-1), NO2, CF3, OCFs3, (C+1-Ce)-alkyl, (C4-Cs)-
alkyl-OH, O-(C4-Cg)-alkyl, S-(C4-Cg)-alkyl, {C1-Cq)-alkylphenyl,
COO0O-(PG-3), COO-(C4-Cg)-alkyl; ‘
10
to give compounds of the formula Vi
R13 R10 R9 ']'{2
—N
R \n” Y
© R11
Ri12 Vi,
15 the compounds of the formula VI can, if R1 in compounds of the formula  is not a
hydrogen atom, be alkylated by reaction with compounds of the formula Vil
R15-LG (Vil}
in which

LG is a generally known leaving group such as, for example, halogen,

arylsulfonyloxy or alkylsulfonyloxy;
and

R15 is (C1-Ca)-alkyl, O-(C1-Ca)-alkyl, CO-(C1-Cs)-alkyl, COO-(G1-Ce}-alkyl,
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using a base such as, for example, 1,8-diazabicyclof[5.4.0Jundec-7-ene, in organic
solvents such as, for example, dichloromethane or acetonitrile, to give compounds

of the formula VIl

R13\ R10 R9 R2 R15

rR7—N \n/ Y

0O

| R11 |
s R12 (Vill)

in which R2, R7, R9, R10, R11, R12, R13, R15 and A’ have the meaning
described above, and after elimination known from the literature of some or all
protective groups which are possibly present in the radicals R9, R10, R11, R12,

10 R13, R14 and A’, compounds of the formuia | are obtained. Compounds of the
formula | are converted into the salts thereof by adding one equivalent of the
appropriate acid or base in an organic solvent such as, for example, acetonitrile or

dioxane or in water and by subsequent removal of the solvent.

15 Another possibility for preparing compounds of the formula | in which R2 is a

hydrogen atom is depicted in the following scheme:

N N a)
( c o(O
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0 4 o O
R12 R11 ’ R12 R11
Xi Xt
1. deprotection R13 R0 R9, RIS R§ R4 R3 R1
2. FIH 3 R7—N NTNYN RT—}\I ' H lll A
R7-NH V 5 8 \ﬂ/ Y
- 0 d o O
R'l? - R11 R6 R5
XIV !
(R2 =H)

in which compounds of the formula Xl

R10.  R9
(PG-3)-0 NH,

0

R12 R11 (X

in-which R9, R10, R11, R12 and PG-3 have the meaning described above, are
converted into isocyanate_s of the formula X
10
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R10 R9

(PG-3)-0 N=C=0

O

R1? R11
X)

by known methods, such as, for example, reaction with oxalyl chloride in orgahic_
solvents such as, for example, 1,2-dichioroethane or dichloromethane, at reaction
-5 temperatures between room temperature and the boiling point of the solvent,

_the isocyanates of the formula X are reacted with amides of the formula Xi

H@kH/N

o
in which A" has the meaning described above, -

10 to result in compounds of the formula Xil

R10 R9

(PG-3)-0 \ﬂ/ \W/

(X11)

in which Rg, R10, R11, R12 and PG-3 have the meaning described above,

15 compounds of the formula Xii can, if R1 is not a hydrogen atom, be converted as
described above by alkylation with compounds of the formula Vil to give
compounds of the formula X, selective deprotection of the COO-(PG-3) group

- and subsequent amide coupling with compounds of the formula V to give _
(_;ompoundsof the formula XIV and, if necessary, by subsequent elimination of the
| 20  protective groups into compounds of the formula | 'Compounds of the formula | are-
converted into the salts thereof by addition of one equivalent of the appropriate
acid or base in an organic solvent such as, for example, acetonitrile or dioxane or

in water and by subsequent removal of the sclvent.




Oara:z: C~C~C~C~C~C~C~C~ a) é) é) r-cCccC a) a) a) 4) a) 3-0§eplembelazo gs_a al -

| - 0-a-a-a-CL UJcocoN mlct to co |,. cocococococo 30 September 2005 (AY
YYYY Y Y Y Y Y CD00000000 2 N coO®lz:b \ 2z ELOU) LU( ULUU) U) LQu) u)
tat_=2_= CLCL6 wW(6C6((6(6

The examples detailed belO\(N s(erve to lliustrate the invention without, however,
restricting it. The measured solidification and decomposition points (Fp.) 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 (antidiabetics).

Examples of such blood glucose-fowering active ingredients are sulfonylureas
{such as, for example, glimepiride, glibenclamide, glit:lazide, glibornuride,
gliquidone, glisoxepide), metformin, tolbutamide, glitazones (such as, for example,
troglitazone, rosiglitazone, pioglitazone, repaglinide), alpha-glucosidase inhibitors
(such as, for example, acarbose, miglitol) or insulins. All antidiabetics mentioned in
chapter 12 of the Rote Liste 2001 can be combined with the compounds of the
formula | of the invention for improving the effect. Administration of the active
ingredient combination can take place either by separate administration of the
active ingredients to the patients or in the form of combination products in which a

plurality of active ingredients are present in one pharmaceutical preparation.

The compounds of the formula | are additionally suitable for the treatment of late
complications of diabetes such as, for example, nephropathy, retinopathy,
neuropathy and cardiac infarction, mycocardial infarction, peripheral arterial
occlusive diseases, thrombaoses, arteriosclerosis, syndrome X, obesity,
inﬂammationé, immune diseases, autoimmune diseases such as, for example,
AIDS, asthma, osteoporosis, cancer, psoriasis, Alzheimer’s, schizophrenia and

infectious diseases.
The activity of the compounds was assayéd as follows:

Glycogen phosphorylase 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
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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 Jui;48(7):746-754) was used to measure the conversion of glucose
1-phosphate into glycogen and inorganic phosphate, with the following
10 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 p-glycerophosphate, pH 7.0, 1 mM EDTA and 1 mM dithiothreitol) was
diluted with buffer T (50 mM Hepes, pH 7.0, 100 mM KCI, 2.5 mM EDTA, 2.5 mM
MgCi;6H;0) and addition of 5 mg/m! glycogen to a concentration of 10 g of
15 protein/ml. Test substances were prepared as 10 mM solution in DMSO and
| diluted to 50 M with buffer solution T. To 10 4 of this solution were added 10 ul of
37.5 mM glucose, dissolved in buffer solution T, and 5 mg/mi glycogen, plus 10 gl
of a solution of human glycogen phosphorylase a (10 ug of protein /ml) and 20 1
of glucose 1-phoSphate, 2.5 mM. The baseline glycogen phosphorylase a activity
20 . in the absence of test substance was determined by adding 10 u! of buffer solution
T (0.1% DMSO). The mixture was incubated at room temperature for 40 minutes,
and the liberated inorganic phosphate was measured by the general method of
Drueckes et al. (Drueckes P, Schinzel R, Palm D, Anal Biochem 1995 Sep
1;230(1)1 73-177) with the foilowing modifications: 50 41 of a stoia solution of 7.3
25  mM ammonium molybdate, 10.9 mM zinc acetate, 3.6% ascorbic acid, 0.8% SDS
are added to 50 pl of the enzyme 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.
30 ~ This test was carried out with a concentration of 10 uM of the test substance in
order to determine the particular inhibition of glycogen phoéphorylas‘e a in vitro by

' the test substance.
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Table 2: Biological activity:

Ex. % inhibition at
10 uM
1 87
2 73
3 75
4 79
5 77
12 92
20 35
29 78
30 76
31 86
41 50
44 11
46 36
47 46
49 13
51 36
53 22
60 36
70 86
75 41
80 - 50
84 44
89 80
90 34
100 78
101 93
102 14
106 35
111 88
112 100
116 100
117 99
118 70
119 97
120 | . 40
122 12
128 95
147 - 88
149 76
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QTATC " 1is to be inferred from the table that the compounds of the formula | inhibit the
activity of glycogen phosphorylase a and are thus very suitable for lowering the

blood glucose level.

5 The preparation of some examples is described in detail below, and the other
compounds of the formula | were obtained analogously:

Experimental part:

10 Example 1:
a} 2-Chlorobenzoyl! isocyanate

2-Chlorobenzamide was dissolved in dichloromethane, mixed with 1.5 eq. of oxalyl
15 chloride and heated to reflux for 16 hours. The reaction mixture was concentrated

under high vacuum and reacted in stage b without further purification.
b) 4-Chloro-3-[3-(2-chlorobenzoyl)ureido}benzoic acid

20 1 g (5.8 mmol) of 3-amino-4-chlorobenzoic acid were mixed with 0.75 g (5.8 mmol)
~ of diisopropylethytamine and 1.06 g (5.8 mmol) of 2-chlorobenzoyl isocyanate in
5 mi of dichloromethane and reacted at room temperature for 12 hours. The
solvent was evaporated, the residue was mixed with 5% strengtﬁ sodium
bicarbonate solution and extracted twice with diethyl ether, and the aqueous
25 ~ phase was adjusted to pH 3 with HCI. The resuiting precipitate was filtered off with

suction. - .

c¢) Ethyl 4-{4-chloro-3-[3-(2-chlorobenzoyl)ureidolbenzoylamino}piperidine-
1-carboxylate

30
100 mg (0.28 mmol) of 4-chloro-3-[3-(2—chidrobenzoy!)_ureido]benzoic acid, 93 mg
{0.28 mmol) of TOTU and 37 mg (0.28 mmol) of diisopropylethylamine were
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coupled in 1 ml of dimethylformamide. The reaction solution was washed once
each with 5% strength sodium bicarbonate solution and 10% strength citric acid

solution, and the organic phase was dried and concentrated.

Examples 2-52 and 188-220 were synthesized in analogy to example 1.

Example 94

‘a) 4-[3-(2,4-Dichlorobenzoyl)ureido]-3-methoxybenzoic acid

36.1 g (167.5 mmol) of 2,4-dichlorobenzoy! isocyanate, which was prepared in
analogy to example 1 a, were added to a solution of 20 g (119.6 mmol) of
4-amino-3-methoxybenzoic acid in 400 mi of acetonitrile. The mixture was heated
to reflux for 2 hours and cooled to room temperature. The precipitate was filtered
off with suction, washed with acetonitrile and methanol, stirred with 5% strength
potassium bisulfate solution, again filtered off with suction and dried under high

vacuum. 44 g {96%) of the desired product were obtained.
b) 4-[3-(2,4-Dichlorobenzoyt)ureido]-3-methoxybenzoyl chioride

11.25 g (37.2 mmol) of 4-[3-(2,4-dichlorobenzoyl)ureido]-3-methoxybenzoic acid
from stage a were heated to reflux with 150 ml of thionyl chloride for 3 houré and
evaporated in a rotary evaporator under high vacuum. The residue was twice
mixed with toluene and again evaporated under high vacuum to result in 10.88 g
(27.09 mmol, 73%) of acid chloride {loss due to foaming over). The product

obtained in this way was empioyed in the next stage without further pt_iriﬁcation.

c) 3-[3-(2,4-Dichlorobenzoyl)ureido]-4-methoxy-N-(2,2,6,6-tetramethylpiperidin-

4-yl)benzamide sodium sait

A suspension of 157 mg (0.39 mmol) of ac_id.ch'loride from stage b and 4 mi of

dichloromethane was added to a solution of 65 i1 (0.8 mmol) of pyridine and
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~a plurality of active ingredients are present in one pharnmaceuti cal
preparation. The coqﬁgunds of the formula | are additionally suitable for
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arteri osclwaesiT€A)syndrone X, obesity, inflanmmtions, imune diseases,
aut oi mune di seases such as, for exanple, AIDS, asthnma, osteoporosis,
cancer, psoriasis, Al zheiner's, schizophrenia and infectious diseases. 25
The activity of the conpounds was assayed as follows: G ycogen
phosphoryl ase a activity assay 30 The effect of conpounds on the activity
of the active formof glycogen phosphorylase (GPa) was neasured in the
reverse direction by followi ng the synthesis of glycogen from gl ucose

- 1-phosphate by determ ning the liberation of inorganic phosphate. Al the
reactions were carried out as duplicate determ nations 30 Septenber 2005 50
in mcrotiter 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 Miltiskan Ascent
El i sa Reader (Lab Systens, Finland). 5 In order to nmeasure the GPa enzym c
activity in the reverse direction, the general nethod of Engers et al.
(Engers HD,” Shechosky S, Madsen NB, Can J Biochem 1970 Jul;48(7):746-754)
was used to neasure the conversion of glucose 1-phosphate into gl ycogen and
i norgani ¢ phosphate, with the followng io nodifications: human gl ycogen
phosphoryl ase a (for exanple with 0.76 ng of protein/m (Aventis Pharna
Deut schl and GrbH), dissolved in buffer solution E (25 mV

0- gl ycer ophosphate, pH 7.0, 1 nM EDTA and 1 nmMdithiothreitol) was diluted
with buffer T (50 mM Hepes, pH 7.0, 100 M KCl, 2.5 nM EDTA, 2.5 mM MCl2
6H20 and addition of 5 ng/m glycogen to a concentration of 10 pg of is
protein/m . Test substances were prepared as 10 nmM sol ution in DVSO and
diluted to 50 pMwith buffer solution T. To 10 pl of this solution were
added 10 pl1 of 37.5 nMglucose, dissolved in buffer solution T, and 5
mg//m gl ycogen, plus 10 pl1 of a solution of human gl ycogen phosphoryl ase a
(10 pg of protein /m) and 20 pl of glucose 1-phosphate, 2.5 nM The
basel i ne gl ycogen phosphoryl ase a activity 20 in the absence of test
substance was determ ned by adding 10 pl of buffer solution




~T.(0.1% DVSO . The mixture was incubated at room t enpenastpeaibérao0540

- maunutes, and the liberated inorgani c phosphate was neasured by the general
et hod of wDmoeskéss et al. (Drueckes P55Schinzel R, Pal m D, p&rmatroBpaehem
1995 Sep 1;230(1):173-177) with the follow ng nodifications: 50 pl of a
stop solution of 7.3 25 mM amoni um nol ybdate, 10.9 nM zinc acetate, 3.6%
ascorbic acid, 0.9% SDS  are added to 50 pl of the enzynme m xture. After

i ncubation at 45C for 60 m nutes, the absorption at 820 nm was neasured.
To determ ne the background absorption, in a separate m xture the stop

sol uti on vpseaddssd-medi ately after addition of the glucose 1-phosphate
solution. 30 This test was carried out wwth a concentration of 10 pMof the
~test substance in order to determne the particular inhibition of

gl ycogen- phosphorylase a in vitro by the test substance. 51 Table 2:

Bi ol ogi cal; actiyvityv: %4 nhibition at 10 NM 187 273 375 479 577 1292 2035
2978 3076 13186 %&%%‘5@‘%@%@%%%913 5136 5322 6036 7086 7541 8050 8444
8990 9334 10078 10193 10214 10635 11188 112100 116100.11799 11870 11997
12040 12212
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in which
10
A is phenyi, naphthyl, where the phenyl or naphthyl radical may be

substituted up to three times by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
0O-(C4-Cg)-alkyl, O-(Cz-Cg)-alkenyl, O-{C2-Cg)-alkynyl, S-{C4-Cg)-alkyl,
S-(Co-Ce)-alkenyt, S-(C2-Cg)-alkynyl, SO-(C1-Cg)-atkyl, SO2-(C1-Cs})-

15 alkyl, SO2-NH,, (C1-Cg)-alkyl, (Co-Ce)-alkenyl, (C2-Cs)-alkynyl, (C3-Cy)-
cycloalkyl, {C3-Cr)-cycloalkyl-(C+-C4)-alkylene, (Co-Ce)-alkylene-
COOH, (Co-Cs)-alkylene-COO-(C;-C7)-alkyl, {Co-Cg)-alkylene-COO-

{C>-Cy)-alkenyl, CONH,, CONH-(C4-Cg)-alkyl, CON-[(C4-Cg)-alkyi],

CONH-(Cg-Cﬁ)-cycloaIkyI, (Cy-Cs)-alkylene-NHz, (Co-Cs)-alkylene-NH-

20 (C2-Ce)-alkyl, (Co-Cs)-alkylene-N-{(C-Cs)-alkyl}o, NH-CO-(C4-Cg)-alkyl,
NH-CO-phenyl, N.H-Soz-phehyl, where the phenyl ring may be
substituted up to twice by F, Cl, CN, OH, (C4-Cg)-alkyl, O-(C4-Cg}-alkyl,
CF;, OCF,, COOH, COO-(C+-Cg)-alkyl or CONHy;

| 25 . R1, .R2 are, independently of one another, H, (C4-Cs)-alkyl, O-(C-Cs)-alkyl,
CO-(C4-Cg)-alkyl, COO-(C4-Cg)-alkyl; _

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, OH, CF3,
NO, CN, OCF3, 0-(C+-Cg)-alkyl, O~(C2-Cg)-alkenyl, O-(C,-Ceg)-alkynyl,
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A compound of the formula 1 as claimed in claim 1, wherein

A is phenyl, where the phenyl radical may be substituted up to three
times by F, Cl, Br;
35
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-4-ylamne in 2 m of dichloromethang; and the reaction m xture was
reacted at roomtenperature for 16 hours. The reaction m xture was dil uted
with 2.5 mM of acetonitrile, filtered and washed with 5 m of

“acetonitrile, and the filtrate was evaporated. The residue was 5 taken up

in a m>RYMRL of 2kt bf sodi um hydroxi de sol ution, acetonitrile and

dinet hyl formam de (1/2/2), whereupon the product precipitated. Exanples

95-152 were synthesized in analogy to exanple 94. If required, the
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(acetonitrilel- T 2/ 096864 55 Patent clains: A conpound
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A issphenyl, naphthyl, where the phenyl or napht hyt radical may be
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(C3-C7) - cycl oal kyghd @@.er@ﬂ')e ahkyddiesl, m&Pek substituted one or more times by
R9;
20
R9 _is . Cl, Br; OH, NOy, CFs, OCFs, (G1-Ce)-alkyl, (C1-Ce)-alkyl-OH, O-
(C+-Cg)-alkyl, S-(C1-Ceg}-alkyl, (C1-C4)-alkylphenyl, COOH, COO-
(C+-Ce)-alkyt; |

25 and the phySioEogicall_y tolerated salts thereof.

2. A compound of the formula | as claimed in claim 1, wherein
A is phenyl, where the phenyt radical may be substituted up to three
30 times by F, Cl, Br; '

R1, R2 are H;

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, NO,,
35 O-(C4-Cg)-alkyl, (C4-Ce)-alkyl;




COO (C, - 06)-al kyl, CO NH2, CO NH (G, -08)-al'kyl, CO N[ (&) Sep6yberatokyl ] 2,
-CO-NH- (C3-C7) -cycl oal kyl , NH2, NH(C -C6)-alkyl, N-[(C -C6)- alkyl]?2,
NH CO (C, -C6) -al kyl, NH CO phenyl, NH5&02-phenyl, where the phenyl ring
may - be substituted up to twice by F, d, CN, OH (G -C6)-al kyl,

.0 (C,-C6)-al kyl, CF3, OCF3, COOH, COO(C,-C6)-alkyl or CONH2; is H,

- (C.-CB)-alkyl, CO(C -C6)-alkyl; RBis H (C-C o)-alkyl, where alkyl may be

substitRed up tés B GHees by 15 OH, CF3, CN, COOH, COO (C, -C6)-al kyl,
CO-NH2, NH2, NH (Ci-CB) alkyl, N-[(C -C6)-alkyl]2, NCO(C, -C6)-alkyl,

NCOO- (G -C6) -al kyl,  NCOO (C, -C6)-al kenyl, NCOO (C, -C6)-al kynyl or

NCOO- (CR&A4) - al ky(@Rre1d) @bl wigreadliyl;m&yobi substituted wher 8 timesatsy 0#1,0- 6, and

L e P, BB Ao
hthyl, 2, 3-di — djcoxd bg%_z thiadiaaelyl

Bf/llrorol iydi nyl , n%%ﬂgﬁpﬁﬁ?%%ﬁ‘??j@é&%}fy'rg icaﬂtcﬁ@tgg@%s fdtﬁt ed one

or nore tines by{G3CsRalkBAYI, NTFOOC-Gy):allGyl SCRCAIBIC O fFralkylene-Co) - al kyl ,

(C -C6)-al kyl -0+, .0-, (,C -C6)-alkyl, S (C -C6)-alkyl, (C, -C4)-alkyl phenyl,
COOH, COO- (C, - Cé();ﬁ'glﬂk)ﬁr;yl'SO and the physiologically tolerated salts

t hereof. A conpo of W o =Y i | v iain Ais

phenyl, where thgqui E"n??n%%?}%aﬁlmnaayyb%g %ﬁﬁ?luatngg@&gﬁrgagy%ﬁ@gbﬁ% mes by
- F, @p, Br; 35 30CSephenyebenss,HdiosolR] heRToayatoatkyl R3yrids, indRalyl, R6 ar e,

i ndependent |y of one .another F . Br v @ (CL-06) - al kyl
(Ct-C6)-al kyl ; RPPELd ,yﬂégﬁgh@bpgpfﬁgylf &Ppﬁh’é\ﬁa%gmy,%f%ere al kyl may be
substituted up tBedzd[lMBGioRiNyl, Bengbi1, £E5Rhia8Mzof i Kyl
S, e, T (B R et
NGOO- ( Ct - CB) - al kghd wharerthe aryl aalicall Ray Pk suleliotgdopneey maIrk Jimes by
NCOO- (C1-C4) - al )élene-(CG-Cto)-aryI ; (CH2)maryl, where mmay be 0-6_and

r

aryl may be phenyl’; O phenyl, 15 CO phenyl, benzo[ 1, 3]dioxoly I,
het asocycl oal kyl , pyridyl, indolyl, piperidinyl, tetrahydronaphthyl,

. ht hyl . 2, 3-di h - b 41 dioxinyl, b 1, 2, 5].thi adi lyl,

B;Pr ol iy([ﬂghyl , rri)l%gzﬁ%i’ ﬁ’&ﬁgﬁom h%g:)élqr‘%e(%régﬁﬁgﬂi (f%ﬂl"&ﬁ)aé‘ﬂﬂggﬁgu%sti tuted
ti 1. 20cE9 i \E :

(G- 06) "ol kyl (3 GRS T Gy el (G oy GOR SO0

(Cl- C4) - al kyl phety4-Cs)oBEW; COO- (Cl-C6)-al kyl; 25 and the physiologically

tolerated salts thereof. 2. A conpound of the fornula | as clained in claim
-1, wherein A is phenyl, where the phenyl radical may be substituted up to

threg  3RditheBRySlobicall tolBfated salts thereof.

4. A medicament comprising one or more of the compounds as claimed in one

or more of claims 1 to 3.

.25 5. A medicament comprising one or more of the compounds as claimed in one
or more of claims 1 to 3 and one or more blood glucose-lowering active

ingredients..

6. The use of the compounds as claimed in one or more of claims 1 to 3 for

30 producing a medicament for the treatment of type il diabetes.

7. The use of the compounds as claimed in one or more of claims 1 to 3 for

producing a medicament for lowering blood giucose.




|
}

~indolyl, piperidinyl, tet rathr onapht , , 3-

: conpound%
. glucose-lowering active ingredients. 6. The use of the conpounds as

- suitable carrier and conveggng this

'3R2 R4 R4 N

"Rl, R2 are H R3, R4, R5, R6 are, independently of one anGplasber20ds F, O,
-Br, N2, 35 O(Cil-C6)-alkyl, (Ci-C6)-alkyl; 58 R7 is H CH3; R8 is

(Ci-Cio)-alkyl, where alkyl may be suB%tituted up to 3 tines by OH 5 CF3,
CN, COOH, COO- (G, -C8)-al kyl, CONH2, NH2, NH-(C, - C8)-al kyl,

_N-[(G-08)-alkyl]2, NCO (G -C8)-al kyl: NCOO (C,-C86)-al kyl, NCOO

(Cr-C6)-al kenyl , N Cl- C6) - al kynyl. or NCOO (Cl- C4)-al kyl ene-, . :
(G- G oyt PecH 8 Tt Pmpige S NP R Qoo GIRGE BT PRy 182 Bheny!
O- phenyleomtiRatidh IR RY leasPBAE %ﬁﬂerﬂlé’é@ﬁ@;’c&e—l&ﬁéﬁﬁq’SMﬁ\}é)ﬁg}'é’dientﬁ%F idyl,

) | yl', naphthyl, 2 I hydr o-
benzo[ 1,ppducrg aynedisament forahs treatraedntofdyye || dighetesi di nyl , nor phol i nyl,
and where the aryl radical nay be substituted one or nore tines by R9; 15
ROis F, d, Br; OH N2, CF3, OCF3, (Cl-C6)-alkyl, (G -C6)-alkyl-CH,

O (Gs- CY).- al RHe use ¢fGhe Gompiundh as(dinfed) nreydMBRY bf ciafAdl 168Gn
(Ct-C6)-al kyl; 20 and the physi ol otg(;cal |y tolerated salts thereof. 4. A

medi cam€MiBeatan with gt lnest ore eiies ivod gicosenivering astivg inprastientfobne  or
nor e of %Ql'g&ﬁqa 5'*'&5{%8"1%%%'@w%é%gﬁ%éq% rising one or nore of the

ctfaimédd I'n one 1 to 3 and one or nore bl ood

claimed in one or nore of clainse 1 to 3 for 30 producing a nedi canent for
the tredCrent® BIOCESH IOrIRrodyGing pdgedigamenb comprisingiafe eompsrAtifeas cl ai ned -

in e f ' ; j a‘.,ﬂﬁp e L oweri ng

bl ogg g%&(’:‘g}gﬁdg(ﬁi S é%’b{ear\%ér&r%o%gh gge %Pé@ﬁléctg(gsb e Cco Héoeusglglgx"i'ii cl ai med
in one dhe avtive inGredientmitiiatphanaceutaltpisodablercani¢ihaad comastingtids ot her

bl ood gl ucose-l.owerin ciive ingredient for producing a nedicanent for

t he treé‘?‘ﬁ’g‘ﬁ? ingp atfg?ﬂg%luﬂaéieaf%?‘g INIEIFIONTne yse of the conmpounds as cl ai med
in one or nore of clainmse 1 to 3 in conbination with at |east one other

bl ood gl ucose-1lowering active ingredient for producing a nedi canent for

| .ower i nd1bl odéiegisecidbe cemponng b & forfngia br oduci ng a nedi canent conpri si ng

one gr nore of the to conmpounds as clainmed in one or nore of clains 1 to 3,
whi ¢ conprises mxing the active ingredient with a pharmaceutically

t ﬁinoaformsuitablefor
nq{ f tf?’*’éforrrulal 15 R 8 R3 Rl
N N A
T
O O

R6 R5

adm nistration. 11. The usﬁ of tqugr co
R7—N

in which

20 A is phenyl, naphthyl, where the phenyl or naphthyl radical may be
| | . substituted up to three times by F, Cl, Br, OH, CF3;, NO, CN, OCF;3,
0O-(C1-Cg}-alkyl, O-(C,-Cg)-atkenyl, O-(C,-Cg)-alkynyl, S-(C1-C¢)-alkyl,
S-(C2-Ce)-alkenyl, S-{C2-Cg)-alkynyl, SO-(C4-Cg)-alkyl, SO,-(C1-Ce)-
| | alkyl, SO>-NH,, (C-Cg)-alkyl, (Cg—Ce)-alkenyl, {Co-Cg)-alkynvl, (C5-C7)-
25 cycloalkyl, (C3-C7)-cycloalkyl-(C+-Cq)-alkylene, (Co-Cs)-alkylene-

' COOH, (Co-Ce)-alkylene-COO-(C+-C7)-alkyl, {(Co-Cs)-alkylene-COO-
(Co-Cr)-alkenyl, CONH,, CONH-(C4-Cg)-alkyl, CON-[(C+-Cs)-alkyll2,
CONH-(C3-Cg)-cycloalkyl, (Co-Cg)-alkylene-NH,, (Co-Cs)-alkylene-NH-
(C+-Cs)-alkyl, (Co-Ce)-alkylene-N-[(C1-Cs)-alkyl]o, NH-CO-(C+-Cs)-alkyl,




N, R7/-N_ ~ R6 in which 20 25 R5 is phenyl, naphthyl,30fkegembet 165 phenyl or
-napht hyl radical may be substituted up to three tines by F, d, Br, OH,
CF3, N2, CN, OCF3, O (C1-0B)-alkyl, 6@ (C2-C6)-al kenyl, O (C2-C6)-al kynyl,
S-(C1-C6) -al kyl, S-(C2-C6)-al kenyl, S-(C2-C6)-al kynyl, SO (G -C6)-al kyl,

. S02-(C, -C6)- al kyl, SO2-NH2, (Cl-C6)-alkyl, (C2-C6)-alkenyl, :

(C2- C6) - al kynyl _;\?C?’ C4- cycl oal kyl, (C3- C?)-c%cl oal kﬁl_-(Cl- 4) - al kyl ene,

( Co- C6) - al kyl ene Ntt&SPtpheyl, 8-Sl kphemd. woere Ge-nbpnyhring may be

Co- C6) - al kyl ene- - P nyd , Cl; - al kyl,,
o [(€1- o) - al kPR B o SO RO b et
- (Co- C6) - al kyl ene-O¥H; QCHs, COOH!, DO-(CFC Gk lok B@NELN- [ ( CL- C6) - al kyl ] 2,
NH- CO- (Cl- C6) - al kyl, 30 Septenber 2005 60 NH CO phenyl, NH S02-phenyl,

(Cr- &) 157 odtes Mgpendeyly of coesinathen W dbutselioh (ACos i or
CONH2: R1, R2 ar irpdene! t 0f~ 0Rey_ ther, H, (Cl-C6)-alkyl,

O (G - C8) - al kyl ,@%59?%%?%6 5%9}’(010%@5%91 C8) - al kyl(; RS,)R4, é5, R6 are,
i ndependently of one another, H F, d, Br, OH CF3, N2, CN, OCF3,

O (Cl- CH3,aR&)R5, R6 ( C2- Carealndepehdety 6Pof® anathey il F, CN B3; OB -GI8) - al kyl ,

e B e s oR it b ket B Bl
oo TC1 by ot ky - SRR Qe Prilen Ho5 Ko RANFIESO G gyt
ﬁ % E g g}g - C?/fclﬁnaﬂ%ycs)-amﬁQSGlﬁmlﬂg(?ﬁe)ﬂﬂWJ (l,CzPGé)(aﬂie@:B,h(pz—lﬁe)al Ikyl ]2,

- -a e - pheny! . re e rin
may be substitut éﬁ‘yﬁﬂ\‘k@gﬁxﬁ 8%%?*#‘?‘@-8&&?%%@@?@@&&g@,{o ES@IH g
O (C1-G6) - al kyl, @ _&ail@@@%@ﬁ?g@rygﬁ@cg%@yégm%xﬁ&ﬁ@?-cs 0 R7 is H,

(C1-Co) - al kyl, COECl- Q,é al kyl” ) where al kyl nmay be
substituted up t @llyle.iGRNHC:EGH)-cgralion NidodiH-(Cal «-@kybeY-{E kGs): CO- NH2,

NH2, _NH- ( Cl- C6) | kyd,, 5 - v, N < zal kyl

NOOU( C1. GB) - a ke G OEh G AN DRt r S P2 by Ty g

NCOO- (C1-C4) - a lthkphesyl ning-rh&y beGubllitasy Lp;to tWidd)by Br €, CNW®He m can be
0-6, and aryl can_be henP/I o henml CO phenyl , benzo[ 1, 3] di oxol yl,

het er ocycl oal ky! (Cpieralyl, O-fauboralkyb Gp6iGi BROH SOGH G GAMA hyl .
napht hyl , 2, 3-di0p&?_gn_| benzo[ 1, 4] di oxi nyl, benzo[ 1, 2, 5]t hi adi azol yI ,
pyrrolidinyl, nmorpho |nyzf, where the aryl radical may be substituted one
or nore tinmes by R9; 30 Septenber 2005 RO is F, O, Br; OH N2, CF3, OCF3,
(G -266) R kyl , (%H®1=egwléyg850(@-1—cc§ta1@>-al kyl, S (Ct-C6)-alkyl,

(C1-A) --al kyl phenyl , COCH (Cr o) -al kyl ;
R8 is H, {C1-C1o)-alkyl, where alkyl may be substituted up to 3 times by
OH, CF3, CN, COOH, COO—(C1-C3)-aIkyl, CO-NHjy, NHz, NH-(C4-Cg)-
25  alkyl, N-{(C4-Ce)-alkyl]o, NCO-(C4-Cg)-alkyl, NCOO-(C1-Cg)-alkyl,

NCOO-(C+-Cg)-alkenyt, NCOO-(C4-Cg)-alkynyl or NCOO-(C1-Ca)-
alkylene-(Ce-Cro)-aryl:
{CH,)q-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
o CQO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indolyl,
- 30 piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
o benzo[1,4]dioxinyl, benzo{1,2,5}thiadiazolyl, pyrrolidinyl, morpholinyl,

where the aryl radical may be substituted one or more times by R9;




and the physiologically tolerated salts thereof, for proasspicage: 2008edi canent
_for reducing the blood glucose level. 61 12. The use of the conpound of
the formula I 10 R6 in which R5 A is phenyl, naphthyl, where the phenyl or
napht hyl radical may be 1s substituted up to three tines by F, d, Br, OH,
CF3, NO2, CN, OCF3 O(Cl C6) - al kyI O(CZ C6)-a| kenyl, O (C2-C6)-al kynyl,
~S-(C1-C8) -al kyl, al ken -al kynyl, SO (C1- C6) - al kyl,
502- ( C1-R®) aI kylis Fs BENH H(N;Oe.célfs HE ia.,(C(1 A Ouelgitalkyl-OH, O-

Eg gg g: tzln)élne (&Cﬁ %X?y§&§a§¥agﬁy gi%é% é%ﬁt@-ygﬁog%ﬁb al kyI ene,
( Co- C6) - al kyl ene{CH0; ).@m‘%bi?) al kenyl ,  CONH2, CONH- ( Cl1- C6) - al kyl ,

CON-[(CLl-C6)-a[ kyl]2 H ( C3- C6) - cycloal kyI, (Co- C6) - al kyl ene-NH2,
(Co- C6) - al kyl ene-NH - (C1-C5)-al kyl, (Co-C6)-al kyl ene-N-[(C1-C6)-a]kyl]2 ,

my e, A CgDEkficdl) PR M i gnd R SRl 1
O ( C1- Capdatiky ithe bldod, gl@EFsh 1608I0H, COO- (C1- CB) - al kyl or CONH2; R1, R2 are,

-independently of one another, H (Cl1-C6)-alkyl, O (Cl-C6)-alkyl,
CO(‘Cl C5) - aI kyl, COO (Cl-Ce)-al kyl; 30 Septenber 2005 62 R3, R4, R5, R6

are, L Br, OH CF3, N2, CN, OCF3,

0(0 N al Ky ,“%‘?%98% ﬁéﬁmég‘@'g&) al kynyl, S (Gi-C6)-al kyl,

S- (C2-C6) - al kenyl, S-(C2- CG) al kynyl, SO (G -C6)-al kyl, 5

S02- (G -Co6) -al kyl , S02- NH2 éCI C6) - al kyl, (C2-C6)-al kenyl, (C2-C6)-

al kynyl, (C3-C7)- cycl oal kyIR (C3 C?) cRBoaRQyI Fj-A4) -al kyI ene, COOH,

COO (G -CB) -al kyl, CO NH2, 4 -cd)-al kyl, QO N-[(C1-CB)- alkyl]2,

CONH—(CB-C?)-cycIoa 06) - 4\ yI [(GACB) - al kyl]2,

NH- CO- (G - C6) - al kyl ,  NH CO- phenyl, BOZ” - ph yI ere 10 the phenyl ring
i ’ CN, , (A -06)-al kyl,

O (G -0Co)-al kyl, CF3 OCF3 COOH, 1- C6)Qal kylQ or CONH2; R7 15 is

H (Cl-C6)-al kyl, CO G - CGPaI kKyl: (G -G o)-alkyl, where al kyl may

be sybstituted upt03t|rres by , CF3, ,  COOH, COO(Ci C6) - al kyl ,

CO NH2, NH2, NH (G -C6 )- alkyl, N[(Cl-C6)-alkyl]2 , NCO (G -C6)-al kyI :

NCOO- (Ci - C6) - al kyI, 20 NCOO(Ct-CG)-aIIkenyI, NCOO- ( C1- C6) - al kynyl or

NCOO- ( Cl5 G kyl en a-(C6-Ci o)-aryl; (CH2)maryl, where mcan be 0-6,

and aryl canhbe phenyl, O phenyl, CO phenyl, benzo[1, 3]dioxolyl ,

het er ocycl oal kyl , pyrldyl i ndol yI, piperidinyl t et rahydr onapht hyl ,

SPr ot BETLOL hy o ER E 0 ne
or myre tines bys@stftu@% td:thnge tlrr%rs’ éq:' clNegz. oHCTE, NEL3eN @Cﬁgs) al kyl ,
(C1-C8) - al kyl - ~al kyTl C8Y-al kyl', " Ct1- &4y~ al kyl phenyl |
COOH, COO- (C1- CG)-(@I:I-@y)I—aIkyl O- (Cz-Cs) alkenyi O- (Cz-Ca) -alkynyl, S-(C1-Cg)-alkyl,
S-(C2-Ce}-alkenyl, S-(C2-Ce}-alkynyl, SO-(C1-Cg)-alkyl, SO2-(C1-Ce)-
atkyl, SO,-NHy, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-alkynyl, (C3-C7)-
cycloalkyl, (C3-Cr)-cycloalkyl-(C4-Cy)-alkylene, {Co-Ce)-alkylene-
20 | ‘COOH, {Cy-Cg)-alkylene-COO-(C4-Cr)-alkyl, (Co-Cg)-alkylene-COO-
' (C2-Cy)-alkenyl, CONH3, CONH-{C-Cg)-alkyl, CON-[(C+-Cg)-alkyl]y,
'CONH-(C3-CS)~cycIoaIkyl, (Co-Cs)-alkylene-NHa, (Co-Ce)-alkylene-NH-
(C+-Ceg)-alkyl, (Co-Cs)-alkylene-N-{(C1-Cg)-alkyl]y, NH-CO-(C4-Cs)-alkyl,
NH-CO-phenyl, NH-SO»-phenyl, wheré the phenyl ring may be
25 substituted up to twice by F, Ci, CN, OH, (C+-Cg}-altkyl, O-(C+-Cg)-alkyl,
| ' CF3, OCF3, COOH, COO-(C+-Cg)-alkyl or CONH,;

R1, R2 are, independently of one another, H, (C1-Ce)—alkyl O-(C4-Cg)-alkyl,
CO-(C4-Ce)-alkyl, COO~(C+-Cg)-alkyl;




30 and the physiologically tolerated salts thereof, for 3psodusingsa

10

15

20

25

30

. medi canent for treating type Il diabetes.
: 62
R3, R4, R5, R6 are, independently of ocne another, H, F, Cl, Br, OH, CF3,

NO,, CN, OCF3, O-(C4-Cs)-alkyl, O-(Co-Cs)-alkenyl, O-(C2-Cg)-atkynyt,
S-(C1-Cs)-alkyl, S-(C2-Cg)-alkenyl, S-(Co-Cg)-alkynyl, SO-(C+-Ce)-alkyl,
SO,-(C4-Cg)-atkyl, SO2-NHz, (C1-Cg)-aikyl, (C»-Cg)-alkenyl, {Co-Cg)-
alkynyl, (Cs-Cy)-cycloalkyl, (C3-Cr)-cycloalkyl-(C4-C,)-alkylene, COOH,
COO0-{C1-Cg)-alkyl, CO-NH2, CO-NH-(C4-Cg)-alkyl, CO-N-[(C4-Cs)- |
alkyl]o, CO-NH-{C3-Cy)-cycloalkyl, NHz, NH-(C-Cg)-alkyl, N-{{(C+-Cs}-
alkyllz, NH-CO-(C,-Cg)-alkyl, NH-CO-phenyi, NH-SOg-phényl, where
the phenyl ring may be substituted up to twice by F, Cl, CN, OH,
(C1-Cg)-atkyt, O-(C1-Ce)-alkyl, CF3, OCF3, COOH, COO-(C¢-Cg)-alkyl

or CO-NH;;
R7 is H (C1-Cs)-alkyl, CO(C+-Cs)-alkyi;
R8 is H, (C1-Cao)-alkyl, where alkyl may be substituted up to 3 times by

OH, CF3, CN, COOH, COO-{C-Cg)-alkyl, CO-NHz, NHy, NH-(C4-Ceg)-
alkyl, N-[(C+-Cg)-alkyl]o, NCO-(C1-Cg)-alkyl, NCOO-(C4-Cg)-alkyl,
NCOO-(C+-Cg)-alkenyl, NCOO-(C+-Cg)-alkynyl or NCOO-(C4-Cs)-
alkylene-(Cs-C1g)-aryl;

(CHz)m-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indoly,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro- 7
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, pyrrolidinyl, morpholinyl,

where the aryl radical may be substituted one or more times by R9;

" R9 is F, Cl, Br; OH, NO,, CF3, OCF3, {C1-Ce)-alkyl, (C1-Cs)-alkyl-OH, O-

{C+-Cg)-alkyl, S-{C+-Cg)-alkyl, {C+-C4)-alkylphenyl, COOH, COO-
(C4-Ceg)-alkyl;
and the ph-ysiblogically tolerated salts thereof, for producing a medicament for

treating type li diabetes.






