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(57) Abstract: The invention relates to acylpheny! urea
derivatives and the physiologically compatible salts and
physiologically functional derivatives thereof. Such com-
pounds correspend 10 the formuia (I) wherein the radicals
have the cited meanings. The invention also relates 1o a
method for producing said compounds. Said compounds
can be used, for example, for treating Type I diabetes.

(57) Zusammenfassung: Die Erfindung betrifft Acyiphe-
nylhamstoffderivale sowie deren physiologisch vertrigli-

O che Salze und physiologisch funktionelle Derivate. Es werden Verbinduagen der Formel (I), worin die Reste die angegebenen
g Bedeutungen haben, sowie deren physiologisch venriiglichen Salze und Verfahren zu deren Herstellung beschricben. Die Verbin-

dungen eignen sich z.B. zur Behandlung des Typ II Diabetes,




20 in which N, ,N Ais phenyl, naphthyl, it being possible for the phenyl
or napht hyI radical to be substituted up to three tinmes byp&embbrogBi, OH,
CF3, N2, OCF3, O (Cl1-C6)-al kyl, O (Cl-C6)-al kenyl, O (Cl-C6)-al kynyl,
25 S-(Cl- wyoarsmoo S-(C1- C6) -al kenyl, S (Cl-CB)-al kynyl ,PEREFE/E83@I KY! .
S02- ( Cl1- CB) - al kyl, 802 NH2, (Cl-C6)- al kyl', (C1-C6)-al kenyl,

(C1-C6) - al kynyl (C3 C7) - cycl oal kyl, (C3-C7)-cycl oal kyl - (Cl1-C4) - al kyl ene,

( Co- CG)_@E&’F"F%"OOOH ( Co- Co) - al kyI ene- COQ( C1- C7) - al kyl , CONHZ2,

CONH( C1- , CON[ (C1-C6)-al kyl]2, CONH(C3-Co)- cycloal kyl, 30

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

( Co- C6) 1-C6):-al k NH CO- phenyl ,
(50 TAbRale Gealoal bty %%ﬁmar%w&mew%u fured up
to tw ce BRArmaceuticals, oH (Cl-C)-al kyl, O (Cl-06)-alkyl, CF3, OCF3,
COQON, 5COQ( C1- C6) - al kyl or CONH2; 8 Decenber 2004 2 R1, R2 are,

i ndependept | y of ..one_.anot her C6) -al kyl, O (C1l-C6) - al kyl

CO- ( Cl- ceeﬁ“ T/ ygntio ’t&f’?@ét°é@)"PEPRy'Pfea(@ﬂ@ye&anq|t!emepmmogl(cé]1y C6) -

al kyl ene-tGleCaleG, salts lanail phyyslolgiClly fRActidal dBfvathves, | ndependent |y of one
another, H F, d, Br, OH CF3, NO2, CN, OCF3, O (Ci-Co6)-alkyl,

O (C1- 06) al kenyl O(Cl C6) - al kynyl, S-(Cl-C6)-al kyl, S-(C, - 06) al kenyl ,
S- ( C, - Co)Aaipianpuresdefigathes) havelalicady Se2n(daschbid i fhl prioPéde

(G &) ¢ "““*“’"**'C"‘eg"‘ig’ji;?ﬁ?q?; ki 587 W of Mo T péé' i,

| 0
CONH( C1- éé}cg ?ky%/ k1 C6) -al kyl]12, CONH(C3-C7)-cycloal kyl, NH2,
NH( C1- C6) - al kyl , N[(C C6) -al kyl ]2, NHCO (C, -C6)-al kyl, NH-COphenyI

NH- S02- p LN SsSi Ie Ior he phenyl ring to be substitut ed up
to tw cehg‘?’b"egéff gaﬁﬁi? ebbecap Kreviding compsynds wWhich difday GCF3,
COOH, Coblaxd QGFOSali)Ve&rmglefcht GhidH2canbe exfloit&d tl'l:é?%%éuuca[(
(C1- Q:;O) aI kyI ene- COON, (C6-Clo)-al kyl ene-COO-(C {/I 20

(5o i 1, i ok el By or

(C, - ClO)f(HIT'Iuja bne- NH( C1- C6) - al kyl, (Cl-Cl10) - al kyl ene- N ( C1- C6) - al kyl ] 2,

(Cl-C,0)-al kylene-B; 25 Bis (C3- C7) &hoalkgfl , pyrrolyl, imdazolyl,

thi azol yl, azetidinyl, thieny®4, pipg¥i dinyl] pyrrolidinyl, norpholinyl,

pyridyl-rrethyl or furyI in whic cl-Na| nyl, pyrrolyl,

i m dazol yl, thiazolyl, azet' i enylfhet hyyl , pi peri di nyl,

pyrrolidinyl, norpholinyl, %eﬁ fur in each case be

substituted up to twice by d, _F CF3, OCF3 30 COOH,

COO (C1- 08) - al kyl, CONH2, CONHREC, - C6R%al kyl, CON-[(C, - 0B)-al kyl ] 2,

(Cl1-Cg)-al kyl, OH O (Cl1-Cs6)-alkyl; anld phyS| ologically tolerated salts

thezzﬁ)o 35 eEcepti ng the corrpounds of the formula 3 HO 8 Decenber 2004 in
t h@ Whighi cal s mean at the same tinme 5Aphenyl: x0; RLH;

R7-(Cl -C4)-al kyl - '

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,;



10B(C3-C7)-cycl oal kyl, heteroaryl. Preferred conpounds of the fornula I
may be those in which is phenyl, naphthyl, it being possi bégegeg{be,tébmphenyl
or naphthyl radical 15Ato be substitut up to three tines by F,

CF3, N02, CN, OCF3, 0-(d-cC6)-alkyl, 0-¥Cl-Cr,)-al kenyl, O- (CI-CG) al kynyl
S-(A-0C6)-alkyl, S(dA-Cr,)-al kenyl, S P-CO al kynyl , SO(CI -C6')-al kyl,
S02-(Cl-C6) -al kyl, S02-NH2, (d-C6)-al kyl, (d-0C6)-al kenyl,

0(Cl-C6" )R# Rgnyl _aré%d@ﬁéanQﬂldﬂél andtfsr W %g_y-%z ﬁgg )6 -(éCééﬁéﬁ( gl kyl ene,
GO O . 0B) - a1 eyt o0 SR e %Cdﬁ'km@mw (Cr-Cay-

(CO- 08) - al kyl ene- MH@Ier(&;@O@Q¢1-£IGB($Il@ne NH( C2- Cf , ) - al kyl ,

(Co-C6)-al kylene-N (Cl -Cr,)-al kYl]2, NHCO (O - CG) al kyl , NH 5CO phenyl ,
NH S02- phenyl, it being possible for the phenyl ring to be substituted up
to twlce By R4 RS, REN, OH, areindendekily ofcne@hoﬂiﬁa)r | RyCl, BEFOH, 653, COOH,

55 1 oSN O O el e L

(Cl - 6) - al kyl ene- Crfrayalian, @@(—&}%ymdl B8O-(C1R3s)- el'-deI R5 R6

Sr?c:l ! ?:(r]I eDFEdFm')S@"f (mn@smmlhsoz-wz (5;9(@ 1"’065:5% r a ky |
- a -
S-(d - CG§/ al )Iéenyl aﬁ@"{ﬁ@t@y? éi?ii‘l%% M%aliéﬂépmﬂtx -a§< @%@O%) al kA,
S02- Hf2,  (Cl - C6) - BRY(G1- E)I-aIKyi pcmmgmNH(@l C@Pélkﬁn mﬁm;@cg @@]
R R L @é)ﬂ%ﬁ?%éﬁ@' Mmoo
CONH( C3- C7) - cycl oAIFGO (Ma- d\u%@p gheyyl, NNFSQb-pBshylaltibeid®, NH

CO- (Gi - C6) - al kyl pb“stl@@ﬂ@h heryti %ae%@mgguké 85I ABORS DI LR S the
e sehon VR S
R7 i $5( G - Ci o) - al RikykoreCORBH; ( C6- G 0) - al kyl ene COO(Cl C6) - al kyl ,

(G -G .o)-al kyl ene-CONH2, (Ci -GCio)-al kyl ene-CONH (G -C6) -al kyl,

(G -G o)-al kyl ene- CO\I-[(Cl C6) -af kyl 12, (CLl.Cl o)-al kyl ene- NH2,

(G -G o) Xal Kyl ene'Sl@i(@l C6)-al kyl, (C -G o)-al kyI ene- N[ (Cl1- C6) - al kyl ] 2,

15 (G -G o)-alkylene-B, Bis (C3- C7)-cyc| oal kyl," pyrrolyl, imdazolyl,

t hi I tid t hi | - t hyl di nyl i di yl

ror phol | A - pyr | By RV BPerGRON, (o robalkens s OB Gy

pyrr&dyl, ini daZ0(‘3’1!—010043"@75319)%@0%(CQU?MLaIk@QnéJ@(WMLr(i“, Rteg%r I{ﬂ' nyl,

Py ol 4 ol o RSk Sorll BN b S S st o) ol ky1
CONH2, CONH- (Cl - d@)1 GiokeplkyleDeNNH(Ci-Cepaikal, k- L2o)-alkyiend Bl Ld;églam@

O (G -Co)-al kyl EZ m?@tlhoé.oglcallytolerated salts t er eof

excepting the corrpoun e formula F HO and conpounds of the fornula |
in which the radicals are at the same time 30 A phenyf; X 0;

25 B is (C3-Cr)-cycloalkyl, pyrrolyl, imidazolyl, thiazolyl, 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



RLH R7 -(CG-C4)-alkyl-B;, B (C3-C7)-cycl oal ky, heteroaryl. 8 Decenber 2004
5 Particularly preferred conpounds of the fornula | are th®pg.dnibeibtiggh SA s
phenyl, it being possible for the phenyB radical to be substituted up to
twice by F, d, Br, O(Cl-C6)-alkyl; Rl, Rare, independently of one
another, H, (Cl-C6)-alkyl, CO(C-C6)-alkyl; R3, R4, R5, Rb6are,
‘i ndependently of one another, H, £, (Cl-C6)-al kyl, 100 (C1l-(C6)-al kyl,
-COO- (Cl-Co)-al kyl; Xis O R7|,§ ( 0) - al kyl ene- COQN,
(C6-Cla) - al kyl ene- Ck L " 5 (C1-Cla)-al kyl ene- CONH2; and t he
phy5|olog|cally toler tlher dof , excepting the conpounds of the

Hp o ntoma)PreIFate to the use of conpounds of the
formula 1 R3JR2 Rl 25 i 'WhICh R6 N, ,N A is phenyl, naphthyl, it being
possi bl e for °t he phenyl “or napht hyl radi cal 30 to be substitut ed up to
three tines by F, d, Br, OH CF3, NO2, CN, 8 Decenber 2004 6 OCF3,
O (G -Co) 'lﬁ'\fhﬂéhtr@l%@icaﬁﬁmé%luﬁ | C6) - al kynyl, S-(Ci-C8)-alkyl,;
S-(C, -0C6)-al kenyl, S FEhésaln%@G(C -cs)-al kyI 55@2- (G - C6) - aI kyl ,
S02-NH2, (G -C6)-al kyl, (C, -0C6)-al kenyl, (C,-C6)-al kynyl
(C3-ChH - cy{cl oal kyl hé,{;ﬁ C7) - cycl oal kyl - (C C4) - al kyl ene,
(Co-C6) - al kyl ene- C%D—( (Co-C6) - al kyl ene-CO( C, - C6) - al kyl , CONH2,
CONH( G - CB) - al kyl CC]\I[(Cl C6) - al kyl ]2, CONH(C3-C7)-cycl oal kyl ,
(Co- Ce) - aRRyl ene- NHt2 (Co- C6) - al kyl ene-NH(C, - C6) - al kyf,
0( Co- C6) - glkyl ene- E{: % %gg | kyl]12, NH CO (Cl-C6)-al kyl, NH CO phenyl;
NH SQ2- phenyl , it 4 stble for the phenyl ring to be substituted up
to twice By F, CI A{CarG7}opcloaByl, Gejerahiyyl , RO, R20-(C,-CB)-al kyl, CF3, OCF3,
COON,1(ICO( C, - CB) - al kyl or CONH2; are, independently of one another, H,
(G -Co)- al kyl , 15CO- (Cl-C6)-al kyl, COO (Ci -Co)-al kyI
(Ci - 08) - a#(?é?fé%cé@m‘"@@f@@)b”ﬁﬂﬂl@wreayebe(tﬁ)a:s@nﬂﬁochal kyl: R3, R4, R5, R6
are, independently of one another, H F, d, Br CH, CF3 NOZ CN, OCF3,
O (C-06);al kyl %%9 %O(CI- aIan 0S- O-CG)-aIkyI,
S (C, - C6)Aal keny! 'Ségﬁ?ﬁG ah‘é)’k& Ing ressihte be@hﬁpyl or trol ragifyalal kyl
(802 NZ)Z (C: Cﬂ( iatbmlsub(sm@mpm teoy timesBy 160, B@l@HnlﬂF&%gz, CN, '
C3- ¢§) - cycl oal ky e
COQ( C, - C8) - al kyl O%ﬁ%) %ﬁg@h@%@ @ré%?c))ra’ [a‘%@e aéhvt@yl 12,
5CONH( C3- ¢7) - cycl S Gn/Pg)-alled, Kﬂé-@b}eﬂx)enWL By(IC1 (B&)(anayr@ﬁ)scai(@wdsy.awﬁ
CO (C, -Co)-al kyl, -Qhed) ;S@lg—i-,ﬁqu n i S|blefor t he
phenyl ring to bei_s, 8 d\} ot 1@18 Ilgylg:&lﬁﬁlg'k (G -Co) -
al kyl, O (Gi-0s5)-4 %‘1 @Sﬁ@y @ﬁ@astloauqyy(01e@4)-alkylene

(COTCG) -alkylene- COOH,_(CO~CB) -alkylene-COO(C1-Cs)-alkyl, CONH,,

20 CONH(C1-Ce)-alkyt, CON[(C+-Cg)-alkyl], CONH(C3-C7)-cycloalkyl,
(Co-Cs)-alkylene-NHo, {Co-Ce)-alkylene-NH(C,-Cg)-alkyl,
(Co-Ce)-alkylene-N[{C-Cg)-alkyl],, NH-CO-(C4-Cg)-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 -~ CFs, OCF3, COOH, COO(C4-Ce)-alkyl or CONHy;

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)-



Ol XCONH2; is 0, S.; R7is (G -G o}al kyl ene- COCH,

(C6-Cio)-al kyl ene-COO- (G -C6) -al kyl ,- (G -G o) -al kyl ene- CQdysember 2004
(G -G o)-al kyl ene-CONH ( C, - C6) - al kyl,
5(0’-0’0)-a|kerne-CO\I—[(O-CG)-aIky]]24—- (C, -G o)-al kyl ene- NH2,

(G -G o)--al kyl ene-NH(C1-C6) -al kyl, (G -C, 0)-al kylene-N (C, -C6)-al kyl] 2,
(C -C o)-al kyl ene-B; 8 Decenber 2004 7 B is (C3-Ct+cycloal kyl, phenyl,

byrrolyl . i m dazolatkyny (CIM heloahsl, (L Y}-cyclbianid..cHLARALHL Mho
ol o e 6] Cth, G ol ol

py[) r;p{i fli gyl, {mr@@blH(GyIQr)-pwlbdlkyl, OIHf gﬂH(Cf -alw\r@,&%ﬁm]g@g_ el
substituted up to , , L. - a .
SO, CONH (O - cai@ié?ﬁyc%ja@éﬁwﬁ@ah%%lﬁs “pheAvl dgheing| ossiblagay

0- (CJ2CB) - al kyl . 4he PPRYIrbIOdgibeastbstitutbd Latte dwixal iysF | OB IGNTOHT (T,-gg)oduci ng
a nedi cine for | owsying-(C Agblged C e d~tyr eating type 11

di abet-es. In anot t&?g Eln.tgoé_i@r?%nt ,y't er’gﬂin%y Ee @b@o%@fd]gc?)faeigﬂ@rfornul al in
the formot thei iy émat es, racem c m xtures and pure enantioners, and to
their diastereoners and m xtures thereof. 15 The alkyl radicals in the
substitug@ts R1, ? 53 R4, R5, R6, R7, A and B may be both

strai ght-chain an Qr nched. A second aspect of the present invenfion
provildes a pharnaceutical conprising one or nore of the conpounds as

Third aspeet ot b AR COOH A ORERISIEE BT kD el he o
canpounds as def i(GEE:i. tidene;C QNI (6o raliglene iGN (C{-Oyealkyig bl ood
i gps a process

glucose. A fourth(@apsplalfledd€ONFES0E, ) LAMANT ‘(“’)’DC}?%%H(WG%“%{N 3

for producing a Wﬁ?ahnzgc ultll ca Fﬁ&gp Sl ng one or re-o e‘tonpounds as
defi ned above, PEN Efﬁfy?%"e‘ 1Godrativd (GetGrokalkngnediiéht-Colnalikii]a

phar faceut i cal | y (GeCeptalibllenesBrrier, Ind converting this mxture into a
formsuitable for admnistration. Pharnmaceutically acceptable salts are

particularly suitable for nmedical applications because of their greater
sol ubi i & in wat Br{Codrpayeloaliivt, pytriolyl, imiidazalyl dthidzaty caRBidirgNmAengs. These

|t t h idii i 00 ion, i tabl
phar maceut i cZYFyaﬁwg{‘%‘@i“@'h%?hwéﬂﬁf@%ﬁ?ﬁm“';‘9%@95'%~f§§%f3?”rnfaﬁﬁh the 8
Decenmber 2004 7a Wﬁ(ﬁ@rﬁvﬁ ﬁ@ﬁé"@&w@yﬂplwhnmw;&, thigizalyl, anetitingt

hydr2@hl ori ¢ aci dihidrydrpsiperiding, Pymw,%bﬁphdﬁﬁﬂ?ﬁwl&wl%rgl; mg')\gtgt;i Fe

| f oni d | furi i i i d ,
coet e scrd benadleRiiR subRtuBHE ol 67 cuih ety BEs, CODIY i ¢,
gl ucr:]oni c, I ?I ycol i €00+4Gt-Rispaikyl, GQi*cHﬂi,CQON&_b(LCO,ng)FHiEyI, G@_M{(&T%Eﬁiailkgl]z, o

t , C t t t . t
met hanesul f oni ¢ ﬁ}!'gg%%g@fi’e@gég_t@ggg)%ﬂ( nic and tartaric acids. Suitable

pharmaceutically ac abl \ re anmoni um salts, alkali netal
salts (such as s e rsiqlegically iolaratedisaltsdhereafkal i ne earth netal salts
(suc2b as magnesium and calciumsalts). Salts with a pharmaceutically
unaccept abl e . .ani.on such a F r exanple, trifluoroacetate |ikew se bel ong
wi thin tﬁ’é"?ﬁ“&ﬂéﬁwﬁ"‘&‘mf‘ﬁéo ﬁ\?{ﬁf’?‘ﬁ as useful intermediates for the
preparation or purification of pb @ eutically acceptable salts and/or

use in nontherapeuic, forfl exdhpl g vitro, applications. The term
"physi ol ogi cal 'y fungtigya er' atyve" used herein refers to any

physi ol ogbcal Ie d@]vtiv of a conmpound of the forrmula I of the
i nventi on, 0

0 Ci

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

30 A phenyi;
X O;
R1 H;
R7 «(C1-Cy)-alkyl-B;
B (C3-Cr)-cycloalkyl, heteroaryl.



8 Decenber 2004 8 for exanple an ester, which on admnistration to a nmanmal
such as, for exanple, a human is able to form (directly ofpededivkesichy) a
conmpound of the formula | or an active netabolite thereof. 5

Physi ol ogi cal |y functional derivativessi nclude prodrugs of the conpounds of
the invention, as described, for exanple, in H Oada et al., Chem Pharm
Bull . 1994, 42, 57-61. Such prodrugs can be netabolized in vivo to a
compound of the invention. These prodrugs may thensel ves be active or not.
10 The cdiasbeifady prefemed cameounds ofithe farmulacbdrstthose inawhiobs pol ynor phous
forms, for exanple as anorphous and crystalline pol ynorphous forns. All
pol ynor phous forns of the conpounds of the invention belong within the
framework of the invention and are a further aspect of the invention. 15 .

Al references tois' plaambuticdiay poksibry vt dhekif Fdinalts gk sftﬁfsﬁfultéc?up
conpognd(s) of t%@l%ﬁglﬂ:ag éxsgsjfécg b%'g ’above, and their salts, solvates
and physi ol ogi cal v ofraP” dekY v X 95¥%: as descri bed herein. The amount
of a compound of formula | necessary to achieve the desired 20 biol ogical

Chosen, THe Tt endea T @ongRnty BEbAE Bnael. FL PR BbHRG BTG oAl

condition of the patient. The daily dose is generally in the range fromO0.3 "
ng to 10Q, % Rameally f4eMndepin Ickilogram of
bodyyei ght , forﬂexarrple 3- i&g};?ﬁ ﬁ&gggﬁ%ﬁg@gﬁ%gfﬁo@gc 3‘/5" , for
exanpe, in the 25 range fPdmd-eralylrEOOECiskatkylani ch can suitably be
adm ni stered as_infusion of 10 ng to 100 ng per kilogram and per m nute.

Sui t abl ey nf usi oniSS@J utions for these purposes may contain, for exanple,
from0.1 ng to 10 ng, typically from1l ng to 10 ng, per -mlliliter. Single
doses may-contain, for exanple, from1l ng to 10 g of the active

i ngredi egty. Thus, g Slkieheld ieng e Ry (kor~ exanpl e, from
30 1 to 100 ngy q%?gﬂgpnig e-é%%#%?&ﬁ%gﬁﬁgpééﬁ%zam ni stered
oralﬁjn,‘J such as, (Gr @i‘é’ﬁ!eé‘,e‘ h4ik es or tablets, may contain, for

exanple, from1l.0 to 1000 ng, typically from10 to 600 ng. For the therapy

Che. comptiane PoiOSBieal Rgral LS Peeatfoby i n the form ot a o

phar maceuti cal conposition with an acceptable 35 carrier. The carrier nust,
of cours i that it is conpatible with the other
ingredieﬁ?ggﬁpa?ﬁgeéo Oggygpgﬂﬁgﬁﬁﬂﬁg not harnful for the patient's
health. The carrier nmay be, a sol iy aliquid or both and is preferably 8
Decenber 2004 9 fomyqulaf ecNw brrpound as a single dose, for exanple
as a tablet, which ontai 0.05%to 95% by weight of the active
ingredieh@\néxnpr\b ce#tic@llyFactive substances may |ikew se be

pref erabl e}l i ncl uding ¢ther conpounds of formula |I. The pharmaceuti cal
conpdki tiarfd of the in¥ention can be 5 produced by one of the known

phar maceuti cal nethods, which essentially consist of mxing the

i ngredients wirth pharmacol ogi cally acceptable carriers and/or excipients.
Phar maceuti cal conpositions of the invention are those suitable for oral,
rectal, i . | e subl i al.) and.parenteral (for
exanpl e éﬁ%ﬁ%g?l? d "%ﬁé;}rerﬁé @%1( 'd§é( %'ﬁgﬁé‘?‘#ﬁ&gﬁgﬁ T%’WE“I“Q\}e nous)

adm ni stration, although the nost suitable node of adm nistration depends
in each individual case on tﬁa nat uRk d i?verity of the condition to be
treated and on the nature of Tl qunuIa | used in each case.
Coated-formul ati ons and coated spPQV r a§aﬁfornulations al so bel ong

wi thin the framework of thga-pYe Pr@ferdhce 1is given to acid- and
gastric juice-resistant formnul at Sui®abl  coatings resistant to
gastric juice conprise cellul pht hal at e, pol.yvinal acetate
pht@ﬁ ate, hydroxypropyl nethylcellul ose phthal ate and ani onic pol yners of
‘nmet hacrylic acid : : ‘ :

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,



and net hyl nmethacrylate. 20 Suitabl e pharmaceutical conpounds for oral
adm ni stration may be in the formof several units such agpedefibe®6aip! €,
capsul es, wafers, suckable tablets or tablets, each of which contain a

defined amount of the conpound of formga I; ‘as powders or granules, as
solution or suspension in an aqueous or nonaqueous liquid; or as 25 an .
oil-in-water or water-in-oil enul sion. These conpositions may, as already

mentioned, be prepared by any suitabl e pharmaceutical nethod which includes
a step in which tOEFad(CeUshglkghliO(T:-GF)calkéveyl cOL(U, &%, g,m?'hﬂh may consi st

o. €O

L“g@ﬁ

Composi t1ons are Seear TG Bond 3B L d B oot g of

the active ingredi®hr(GoCekaliylaSOeditixl (Grakpalkyl, (©)-gs)ilkenigd sol i d carrier,
ft which th ogLY-al h I d’é@lﬁ@ P f | e,

? able(re c:a(rzl be grgE{ C }g!@nglhpﬁl?geéﬂ: (a/d ar S(%'n%'lr%l)'r? agg%gb\@féfé‘é%q%‘fé%?es of
t he cdnpound, whe r%b?&%ﬂ&r‘é%ﬁ ofve)-8lkylensrCOBMGI-Ce palityl, Q@MHG ent s.

Conpr essed t abl et CQNH(OCsCp)-alityic @@W}{C#@E)Lﬁkinﬁgcﬁm(c%@g %g%ahé‘
free-fl i d o Akher e 35
appr opr | at 6 m xed G e SRR 3P GakalkSieRerNi rGarlAnd) o one of ore
surface- active/ dilSpEikakiglengeii(CsTs)alkyl]sNH-80-@ reghike. Ml ded tablets
b duced 8 ; | di th d which is i
powder, Form and 1 5 oo pacat i 3Oztel, fbBRaiaasaRi Bl phenydroaioan
nachi ge; Phar mace8fistBstittadian ta Miesbyhi €h G .OHL{Ca0k)elkyy peroral
(sublingual) 5 ad@-(CsCgIkANCE: rmgpssgé(gﬁk&(ﬁ%)g(g{}%?@é&g%%ont ain a

conmpound of forrmula I wth a flavoring, norma 4im ar abi c or
tragacanth, and pastilles which conprise the conpound in an inert base

such as §d.&2 n aack, gtdependently of sncamae M (QLORAR & (919(3%5—}5?{( I
) i . ) ﬁ] y .
phar maceuti cal coggpp 1’(_(:@933 ubbgj)_k(? ﬁér ?qr&gt rallﬂggm I stratioh conprise
preff ably sterile agltjeo s 'f)f'épara rony YKvly ‘éﬁﬁtﬂi -G HUG-Co)- whi ch
are f[pr ef erabl y i 3byleRRCAPHEtGe-alityliod of the intended recipient. These
preparations are preferably adm nistered intravenously, although

adm ni stﬁgt Rgn ﬁsal so take . pl ace b¥ subcut aneous, intramuscul ar or
i ntrader het nf%:i,l on. Thé¥e ipHeprndently gt one apathenridfRIGIbBy, Gid, BFgduced by
mi )C(Ii ng Ehe_ corrpguNG)z,vCNhomi’_tgpo-(@Ecbm l“iyﬂ@HC?*CJ@FRFhflihog((ﬁ-%vag-tf{’mﬁt erile
and isotonic w 0 0 ons, o e_I'nvention”
general |y cont ai 28—3#26—%%5311&{ ?@%ﬁj’%@ﬂ%‘yf"Eﬁka’ﬁmﬁiv\%)ﬂ@nr&!lrﬁﬂiﬂ.
Phardthceut i cal confBetCt-CohalkyiuBCatlid,, (O-Cspalkyl, (QATHRalREAAL (RICA! ©
preferably in theg f Sl 0, Sj i Qrijes., lhese n, be
produced by ni xi ngoggééﬁjc%ﬁgy@?gﬁ'g@o§%®$ﬁ%ﬂ§d‘%@'@?)éa’weﬁ%;r‘é&%ﬂf
conventional sol i dOPAFrTeralkyk GONbR GDNHEG:Ea)-allylt CON[(QwTs)sdlieg,ng t he
resulting m xture(:ORhﬂCQ%I}PU%I@@!kyLCNHQ,QQH¥¢1Q@§?_ kit ﬁﬁbe_cf _5"(& iWal use on
h k f . f * il 5 -
ST e o s G W
poIb t hyl eneTﬁI y dbé: pheaylaingdb beasubstittdd @@tc? Wise bpF, t:m;;q_roppggt_@g h: hets'e
subst ances. e \; n S e ng, J onc ration
of Trom 0.1 to 100 o P e O B, CODIE bkt rom 0.5 to
2% 30 Tr ansderﬁnﬁoﬁéaﬁ nistration is al so possible. Pharnmaceuti cal
conpositions suitable for transdermal uses can be in the formof single
pl asters,which are suitable for long-termclose contact with the patient's

epi der m“s. Such ['J?TQS ers suitably contain the active ingredient in an -
aqu8bus sol ution which is buffered where appropriate, 35 dissolved and/or

di i dhesi di i | ._A suitabl tiv
gy odi 83 conce it (it BhalRACREIRO0L or-b Gy Ly Capalkyl, 356 1 0 15% A
particular possi (Ci-Cha}-aliylérms-CONHAEC]-E%)iangN&d-etint-fc ey akeiased by
el ectrotransport By HHEneEBR(C -Coalkyll, (C-Crnpalkylens-NH,
| ‘ (C+-Cro)-alkylene-NH(C4-Cs)-alkyl, (C1-Cio)-atkylene-N[(C;-Cs)-alkyl],
35 (C1-Cio)-alkylene-B; h '




11 or iontophoresis as described, for exanple, in Pharmaceutical Research,
2(6): 318 (1986). Finally, a fifth aspect of the present 4 y&@Rbbdos
provi des a process for preparing the conpounds of the formula i, wherein,
(n accordance with the following formdfla diagram RION 1 9 R13 RIO R9 R13
\ R8-LG + Il RI0\ RO R13 R12 R11 V R14-LGRIO VIII R12 0 10 the conpound
of the formula 11 R12 R3-X R12 R11 Iv R11 VII R4 R3 R2 RL NN ~I

R7--X-tl- | P R6.R8L 15 in.which R8 is (Cl-C10)-al kyl ene- COO- (PG 1),
(C5- C f0)Bal kyl ené%‘@()(c%c&%?k%%w |P,Y”PM=-'@S‘%Z°§‘4< izt cegetidowyl.2) 7,
(G - G i o) - al kyl endhieayiNpipeGding; pyarbligihyl, morpholinyl, pyriflyl or furyl, in merhicré) 5

i - - al kyl - -al : 1.O)f- .ene- M- ,
Egl- g 8 Al kyl Zﬂiﬁﬁﬁéﬁ‘@%}‘@';ﬁﬁé@% é’"—d&g‘o 53?'?%?'%?8%@@ %’Le%%“ i kyl]2,
(C1l- O o) - al kyl ene-Piperidiny, nmrrqhﬂmyb@cgpkahwl.lpwgly rutyl RdayRirGeRvicasd
N---BN A 8 De icd a /@~group
for egt ers, s'ucﬁem?b%g%&ap F&MC{}} ﬁy?lgg{)@ﬁkbﬂ' genzg' I ?{)@Il’eébd?(.:g
p- met hoxybenzyl , g(sg)'? 'ﬁyL @@ggeégf\ﬁ%&ﬁ%ﬁyloéﬁmﬂfe' YR ofCiafi)no
groups, such as, fatiyl, @da0RIR-Cd)-GliyG6) - al kyl car bonyl , _

G - C6) - al kyl carbonyl or (C6-Cl2)-aryl 5 (G -C4)-al kyl oxycarbonyl, which
geplacésaeighg?Yboph hgdrogens or only one ) . '
and physiologically tolerated salts thereof, for producing a medicine for lowering

10  the blood glucose level and treating type |l diabetes.

In another embodiment, there may be compounds of the formula | in the form ot

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

156  The alkyl radicals in the substitueﬁts R1,R2, R3, R4, R5, R6, R7, A and B may be
both straight-chain and branched.

A second aspect of the present invention provides a pharmaceutical comprising
one or more of the compounds as defined above and one or more blcod
glucose-lowering active ingredients.

A third agpect of the present invention further provides a use of the compounds
l". as defined above for producing a medicine for lowering blood glucose.

A fourth aspect of the present invention also provides a process for producing a
pharmaceutical comprising one or more of the compounds as defined above,
which comprises mixing the active ingredient ‘with a pharmaceutically
acceptable carrier, and converting this mixture into a form suitable for
administration.

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



hydrogen atomin the am no group, and B is (C3-C7)-cycloal kyl,
(C3-C7)-cycloal kyl - (G -C4) -al kyl ene, phenyl, pyrrolyl, i r@g@gembgll 004
thiazolyl, azetidinyl, thienyl, piperidinyl, pyrrolldlnyl mor phol i nyl,
pyridyl and furyl in which cycloal kyl, phenyl pyrrolyl, 10 i m dazol yl,

t hi azolyl, azetidinyl, thienyl, plperldlnyl pyrrolldlnyl nDrphoIinyI,
pyri dyl and fury] may in each case be sahbstltuted up to twice by d, F,
CN, CF3, OCF3, COO (PG 1), COO (G -Co6)-al kyl, CON (PG 2)2,

CONH (G -C6) -al kyl, CON-[(Ci-0CB)-alkyl]2, (O’ -(6) -al kyl, 0- (PG 3),

O (G -0p)-al kyI 15 PG 3 is a generally known protective group for
al cohol s,j, t | or
tetr ahydr o & S%gé Pt %?%59' c?a01P$ QE%{A i ﬁk«{jﬁe@g\r; Iotr?% a{c?%ﬁ\ydgc&%'rhﬁﬁé’ for
exanpl e, nhﬂsaa@ﬁc, mgtlaph@%nmﬂﬁwitﬂcy sslform R4 §ulftﬂm@clgayandzorga@=caaws at ed
wi t h ani lduehsasOfortdk@ndphs, Hektic hti, Eé@éﬁe&nﬁ%u&@erﬁ@r@ cifrid) éﬂ%&n&ﬁﬂfe%& in

AR [ Ec . T L M A e T

NO2, CN, !ﬁéﬁane@ll(ﬂe Ghizeinickyfolubhddiilfofit)aral teetayit acidd: SGitalsie) - al kynyl ,

05t O oy e N B s S Sl Y e 1), 2 '

égO (Cg)G (aumayspdlgm%mmwuwggg %ka@%g%ﬁ?%?altﬁ((?rmp al kyl ene,
a

CON[ ( Gi - ca?g‘iﬁmﬂaé‘% '?%" "8 Decenber 2004 5 10 13 cyel oal kyl |

N- (PG 2)2, NH(Cl-06)-al kyl, N[ (Cl-C8)-alkyl]2, NH CO (CLl-C8)-alkyl.

NHBCtO thélﬂswnmwarmﬁc?imbalgdnad&@ %le%&ﬁéh%hjéhfagrfdrféﬂamgyﬁy: rgl(gct 0 Cté)e

SubstIi tu

oot e sefutpadslataiehie Hona ithin Demgnai a5 N Apens e 5| 1)

(G- 06) ahtiesrhediBtesGor @) prapamtion 60p(Micalioh-olipk phytmacétficallChcédptableky |

LR i VI SRS £ o,

for exanple, potassiumor cesiumcarbonate, in an organic solvent such as,

Formra. et PAGRIGKATHOAAERRNE. yhi Sy (RSl 10 o (he

physiologically tolerated denvatlve ofa compound of the formula 1 of the invention,;



in which X, R8, R9, R10, Rl1l, R12, R13 and PG 2 have the neaning descri bed
above, R8-X and the |latter are than converted, by sel ecti vep&lehbitabhon of
the protective group PG 2, into corrpo%nds of the formula V R12 R11 (V) in
which X, R8, R9, R10, R11, R12, and R13 have the neani ngs stated above 8
Decenber 2004 14 and then the latter are reacted with isocyanates of the
formula VI O=C=N 5 in which A is phenyl, naphthyl, it being possible for

t he phenybr examplehdimgster, adhieibn ddniRRtaHeS td é%%ﬁ )?Peh %_Q{ féi ?&?ﬁzﬁ'%ng |

ad, Br, p N2, .. OCF Cl- Cp) -

o (Cl- CG% é‘l”%ﬁzﬁ ?&%—’(f?ff! &%SQ%&jVW |",'£"§-°?ﬂ(@ @ylp)guk'gfﬂf the formoia bejj aal kyny! |
SO ( C1- Cective kydtabgiitsti®eredfi- C6) - al kyl, S02- N- (PG 2) 2, (Cl-08)-al kyl ,
(C1-C6) -al kenyl, (C1-C6)=al kynyl, (C3-C7)-cycloal kyl,

(C3-C7)-cycl oal kyl - (C1-C4) -al kyl ene, (Co-Cg) -al kyl ene-COO- (PG 1),

( Co- CB) - ﬁWEMCM@hm dariatives iBdnH¢ pPGAINgs oCBH(@hpaitidsdigik, 22
CON[ ( C1- ibkyh | ~GR) - : - ,
() S et i R Y L,
NH CO- (C 2@%%‘- aBHeN Pragiuge candis metaalized inoviva §o a dompasindgofdbesi bl e f or

t he phenyriventibngTheseberosinlags mbytiesmeslve®bbWctige BY nbt. 0. CN, O (PG 3),
(C1-C6)-al kyl, O (Cl-C6)-al kyl, CF3, OCF3, COO (PG'1), COO(Cl-08)-alkyl or -
CCN-%PGZ 2, 0 PG1, PG 2 and PG 3 have the neani ng descri bed above, to
gi vel@onmjdgrappasindstat theinvention/maysaldb ExisNnAar@uspoMinefbhdus RmdSor RLO,

R11, RI12 ' ' ' bove: and the |att ,
R o o XaRIe a8 aorRI QP oS GRERIRES fpBHS A1 adifoPieuher - o ¢
al kyl at el H{#m ofdhe CoBPoNEs of Bipipueatiorobelong withintheafratbworkRaDtheR9 R13 8

Decenber irk@@fod anBbfe Guftved ddpach offieGRvaggdiaS the neaning described above,
and In which is H (C3-C6)-alkyl, O(C -C6)-alky[, CO(Cf-C6)-alkyl, 5

COO (C1-C6) -al kyl, (Cl--C6)-al kyl ene-COO (PG 1), (Cl-(C6)-alkyl ene-

COO- {1~ 68 yeferdnydesita “adrnpbuits) ohfasmulzel” iveesihaflerdesdrtb RBFhIAAUEs) dfSi N9 a

e ouclhoprol S5 a il e R B Ve

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



R11 in which X, R3, RO, RO Rl1ll, R12, R13, R14 and A have the neaning

described 15 - above, 2( and, where appropriate, the prot@gédeme,ggogylps
which are present in the radicals RS, , RRO Rl11, R12, R13, R14, A and
B' are eliminated and, where appropriate, conpounds of the -Fornul a |
-obtained. in This way are converted into the salts thereof by adding one
equi val ent of the appropriate acid or base. In an enbodi nent, there may be

provi ded farmurRaf @ith #ile empoURe WRtPsblel disse, fH dllibid ok WMGMWREATEY De a
epi in fhe followng schenme: 75, Decenber

DYarogEn T Tl Oeie A oot o oo O Ceerer
= H) Wi grharespcenticailly avtive substapces mnuUiewisy bé peerbaitizl idcMiimgitheh R2 may
be a hyd;, T f‘gffﬁg}g' ﬁf%”%geng/ E8 R9 'iclaqlg’f!ﬁl]i and K12 may have
t he meani ng @escri ed above, 1 Sieahcqreogtions,a ErIRRTIOR cap e-c=0
R12 RP1 (Xpdusedbane ebtirlaown phaasacdulicaboethpds, whisheesds 'rﬁlauy\c?ﬂrf]sigxal yl

' i i ' ~d].C r et hane or
chl or i de gffininganb ingrelenBNivith PHaMndEololRIPXEI e bapadh f

di chl or onet hanet, at reaction 15 tenperatur \ drature and
the boi | iRG'MIMHt of the solvent, reacting the isocyanates of the formul a
X wth amdes of the fornmula XI 8 Decenber 2004 17 0 (XlI) in which A" has

i oD R O R ok S o S TSR e et e
have10he topiaal, pgratabifer exathple sublinguatyaed pdsentéral trer &aimpiea VI can, if Ri
oy SRR AR BEGRENEY it o A Sbnkasth S
the most suitable mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the
compound of formula | used in each case. Coated formulations and coated slow-
15 release formulations also belong within the framework of the invention. Preference
is given to acid- and gastric juice-resistant formulations. Suitabie coatings resistant
to gastric juice comprise cellular acetate phthalate, polyvinal acetate phthaiate,
hydroxypropylmethylceliulose phthalate and anionic polymers of methacrylic acid
and methyi methacrylate.
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 |; as powders
or granules, as solution or suspension in an aqueous or nonaqueous liquid; or as
.. 25  an oil-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



10 - conpounds of the forrmula I X, and, if necessary, by subsequent
elimnation of the protective groups into conpounds of thepfQhikdl Mod
Conversion of conpounds of the fornula,l into their salts nmay take place
by addi ng one equivalent of the appropriate acid or base in an organic

sol vent such as, for exanple, acetonitrile or dioxane or in water and by
subsequent rempval of the solvent. 15 The exanples listed hereinafter serve

d
to ill usthyaneldifigthensnpowrd whichdsin pb@uer Rirm adoeétrﬁélﬁfén'ég with ar] ierfreasur e
sol i dlflqa 'Qoawnmga Q .tio 15)0' nts (mp.) have not been corrected and
generally g % gﬁﬁa&’ﬁ‘%‘g‘ %te. RL1 8 December 2004 Co (D.MEcuoO
|- ULON 543xU) YJCOOono ©Q O L6 6 cod =l :mecVYOCOC|)
0 U CO PHarhaReul¥al 2ofBolitBnS vihich Srd\sditable for peroral (sublingual)
5 administration comprise suckable tabiets which contain a compound of formula |

with a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles

which comprise the compound in an inert base such as gelatin and glycerol or

sucrose and gum arabic.

10 The pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formula {, which are
preferably isotonic with the biood of the intended recipient. These preparations are
preferably administered intravenously, although administration 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 |

RS9 R13 R9 R13
R8—LG + Ej/ Pe2__, ﬁ
R8—
]
R13 0=C=N._ _A'
- N._ N _N_ _A'
oL 8 R
R8—X . o R8—X . .
. _ 0 O
R12 . Ri1 T R12 R11
V' Vil
R13 R14
R14—LG R10 o DR R4 R3 zz R
Vil \"/ T N A
R12 R11 R6 RS
IX 1

10
| the compound of the formula it

R8-LG (Il

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-C1o)-alkylene-N[(C;-Cs)-alkyl], (C1-C1o)-alkytene-B’
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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
N .
~PG-2
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(C4-Cg)-alkyl, CON-(PG-2),,
CONH(C+-Ce)-alkyl, CON[(C1-CG)-aIkY|]z, CONH(C;5-Cy)-
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cycloalkyl, N-(PG-2),, NH(C+-Cg)-alkyt, N{(C1-Ce)-alkyi],,
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)-
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,

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
of the formula IV

R10 Rg R13
N
“PG-2
R8—X
R12 R11

(V)
in which X, R8, R9, R10, R11, R1 2, R13 and PG-2 have the meaning described -

above,

3 and the latter are then converted, by selective elimination of the protective

f group PG-2, into compounds of the formula V

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; . .

11 C% 41y Deddinbd 2004))
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and then the iatter are reacted with isocyanates of the formula Vi

5 in which
A

0

5

0

0=C=N._ _A'
hig

O

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-Co)-atkylene-COO-(PG-1), (Co-Ca)-alkylene-COO(C4-Ce)-alkyl,

CON-(PG-2),, CONH(C+-Cs)-alkyl, CON[(C1-Cs)-alkyl],, CONH(Cs-C7)-
cycloalkyl, (Co-Cs)-alkylene-N-(PG-2),, (Co-Cs)-alkylene-
NH(C+-Ce)-alkyl, (Co-Ce)-alkylene-N{(C1-Cg)-alkyll, NH-CO-(C,-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-Ce)-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

R9 R13

R10 | H
N N A
RB_}gj ™
- (@) 9]
R12 R11

(Vi)

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-{C-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
compounds of the formula I1X

10 -
R9 R13 R14
Al
Eﬁr Ty
(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
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R9 HN__A R9
R10 2 R10
v=c=o I R
V. —— R8—X -— . R8—X \lor \"/
(R2=H) °©
R12 R11 R12 R11
X Vil
(R2=H)
R14—LG R10 R H EM ‘ R4 3 ¥ 31
s T Ty
R8—X 3 R7—X 5 j(l/
R12 R11 R6 RS
IX i
(R2=H) (R2=H)
) which may entail converting compounds of the formula 'V in which'R2 may be a
hydrogen atom
5 .
R10 Ro 2
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 R
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,

R9 R2
AR
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
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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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80 50

84 44

89 90

90 34

100 78

101 93

102 14

106 35

111 88

1112 100

116 100

117 99

118 : 70

119 97

120 40

122 12

128 95

147 88

149 76

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
5 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

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
twice with 400 ml of dichloromethane and with 400 ml 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 '

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
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

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
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

00 001 UUr NNU UO4 010 4141 | 00 00 UO NN
Um M(O(0 ( CU_ _UWUAOCX® OO0 U 08dedembktd00E N =
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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 |

in which -

A

R1,R2

 fORRR

N N A

) 0T

o o
R6 R5

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
{C1-Ce)-alkynyl, (C3-C7)-cycloalkyl, (C5-C7)- -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,
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,;

-.-are, independently of one another, H, (C-Cs)-alkyl, O-(C+-Cg)-alkyl,

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,
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,
NH-CO-{C1-Ce}-alkyl, NH-CO-phenyl, NH-SO,-phenyl, it being

002 ANUI 2 x
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bl ood gl ucose |l evel and are suitable for treating type Il diabetes. The
conpounds can be enpl oyed alone or in conbination with other bl ood

g: ucgsg :gﬁrl Eg posibe fdﬂ@h@ﬁh@ll?ﬂ&mgﬁle_()m&%rt:ﬂjte? %EQB gﬁfyafblélo N
ucos ri re.s Su s
gxarrpl e, gli rrergl ?ﬁ% (te ¢?3%64|§‘g1 2(1%136(? Tégbﬁé Fg GRAH COOEr - @x)arrpl e,

troglitazone, rosiaff %@Nﬂz, al pha- gl uc05| dase inhibitors (such as, for
exanpl e, acarbose, m gI itol) or insulins. .10 The activity of the

corrpognd%( was ass?sygfis?s foll ows: d ycogen phophoryl ase a activity assay

R7 is (C1-C1o)-alkylene-COOH, (CS-C1g)-a{kylene-COO-(Q-Cs)-a!kyl,
(C4-C1o)-alkylene-CONHo, {C4-Cyo)-alkylene-CONH-(C-Cqg)-atkyl,
(C1-Cyo)-akkylene-CON-[(C1-Cg)-alkyl],, (C4-Cqo)-alkylene-NH,,

10 (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
15 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;

20
and physiologically tolerated salts thereof,
excepting the compounds of the formula
cl HTHp
Ho\"/\/\ jQ/ 0 0 F
O
cl
25
in which the radicals mean at the same time
A phenyl;
X O;
30 Rt H;
R7 -(C1-C4)-alkyl-B;
B {Cs-Cy)-cycloalkyl, heteroaryi.
2. A compound of the formula | as claimed in claim 1, wherein _

C



The effect of conpounds on the activity of the active formof glycogen 15
phosphoryl ase (GPa) was neasured in the reverse direction ®pededinkoong t he
synthesis of glycogen from glucose 1- psc}sphate by determ ning the

| i beration of inorganic phosphate. the reactions were carried out as
duplicate determnations. in mcrotiter plates with 96 wells (Half Area
Plates, Costar No 3696), measuring the change in absorptl on owng to the

formati onAof the rigadthan fg@g
hereinafter in a I{/ﬁI@t g@a%ﬁpmgmt bgt?%gé’sse:lig f&ﬁé@ ho#rpﬁ-ltﬂﬂ?%?lgﬁh) I'n
order to measure H’E?/‘in” tg lregitiges by Fnel, BevOHs £Fai NExt Cdh, t he

general nethod ofO(EﬁgeIB-z{CeiCsé*hIky(,Eblg(e{-e:sj-@keﬁheg k(y %"( sen NB, Can J

ol tcoge iggﬁoig'hate .%‘E@’AQF\Z' G &iﬁ@éénaﬁgm@t 8”@3{&,;)%5}@,? =

foll o%neng nodi fi cat §C&d‘diggr(0p-|€@$-|ah@r ¥Ca€h)-alkehor exanple with
0.76 f t d

buf fer sol uti Sne'E'“C?Uﬁ by @el?é’rﬁ“?!“*?Cf&f‘?ﬁf%‘%'%k%ﬁk%fka' T
dithiotreitol) vva 6Uiel 'e%nerfﬁ Elhif( alylena-GOR(E-Qitatkyd, COBBI,rM 30

KCl, 2.5 mMV EDTA, CZ)NH(‘M Mgpémyﬁﬁm[( i szﬁg @Dr@ﬁgé%ff?)( &ef&éngﬁoge” L.

concentration of r ot subst ance br epared as
mM sol ution in Dl\/é%’%hg@(yr ('frﬁ’ N exfekakuki on T. To 10 p|

of thPs sol ution (@a—@ahamg@nemmcr@g)-amy@z msm.gjoLp@sgs) gikgsol ved in buffer
| ut T d>5 | h 35

Fyeouen phospnor TECB Qﬂgﬁc’“ﬁ%?‘i’sﬁ’%{‘é‘r tBei %p%%%goraﬂe@%eavﬂ?&'@ I

phosphate, 2,5 ephbs tyvige by dmn GhHoNpobt, jCa—Qg)—alkgt;tl vity in the
bs f

e % () oo oo o sSILR A L

solution T (0.1 % The m xture was in
40 m nutes, and the Ilberat ed organi c phosphate was neasured by the 8

[S)eﬁe‘h!foelr Rgo@g I31 gmmctdpermehﬂrﬁobén@gnembﬁﬂ-l 3&1‘ k}i/B J@:g}@g&n ﬁ(MP .
fgl : gsvleng rmd?f |m Cgtl é\né 6) @B Kgp% j@ gﬁfﬁ&gél(ét' %g%yle?e‘acqg)"hr{tﬁmés%?

mol ybdat e, "10. 9 !'ien@-C@@e t@g)-alky% ascorbic acid, 0.9% SDS are added to
50 pl of the enzyme 5 mixture. After incubation at 45C for 60 m nutes, the

absorpti Eﬂ % m was neasured. To determ ne the background absorption,
in a. %g e ur e t H¥esinggPeRentysH angsanaderrdH; FmEliBr BIH; GF4 er

addiz0 on of the Igwp@BIeO‘CFp,h £-SARNUOL@N-C I riyE - (R grkS( d out
PHICECEH Ao ke et o U
by the test subst%@e-é&-ﬁabakylz S Ho gl &l )-alityil (ICh 3G )-bfkelmyl, YCi h-0i tion at
10 M 187 273 375 4ighy? (€18 yeRaky? I8 CREadRA-E1)-alkylene, cOOH,
COO(C1-Ce)-alkyl, CONH,, CONH(C1-Co)-alkyl, CON[(C1-Cs)-alkyll,,
25 ~ CONH(C5-Cr)-cycloalkyl, NH, NH(C4-Ce)-alkyl, N[(Cs-Cs)-alkyllp, NH-

CO~(C1-Ce)-alkyl, NH-CO-phenyl, NH-SO,-phenyl, it being possible for

the phenyi ring to be substituted up to twice by F, Cl, CN, OH, (C+-Cs)-
- ~alkyl, 0-(C;-Cg)-alkyl, CF3; OCF3, COOH, COO(C+-Cg)-alkyl or

or

4

CON Hy;
30
X is0,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-Cao)-alkylene-CON-[(C;-Cg)-alkyl]2, (C1-Cio)-alkylene-NHs,

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



4411 4636 4746 4913 5136 5322 6036 7086 7541 8 Decenber 2004 32 8050 8444
8990 9034 10078 10193 10214 10635 11188 112100 116100 1179%9Ddck&ber 2bdPO7
12040 12212 12895 14788 14976 It is evident fromthe table that the
conmpounds of the fornmula | inhibit thegctivity of glycogen phosphoryl ase
a and thus are very suitable for Iowering the blood 5 glucose level. 8
Decenber 2004 33 The preparation of sone exanples is described in detail

bel ow, anpd the othe ounds of the fornmula | were obtained anal ogously:
Experinefital part'® @3§§%pga yl, pyrrolyl, imidazolyl, thiazolyl, azetidinyl, thienyl-

6-{ 2, 6- Di chl or o- 4njefizyicpiberidiagin pewolid 'm@,@,ﬁg i I I.c acid 10
a) Ethyl 6-(4- ace%}cﬂqﬁgdaiwg%;gﬁl 0(?‘? B{gnﬁﬁ@ﬁg&?gﬁ%?@%ﬁ 9mmol )
of ethyl 6-bronphexanodt nyl PYirens | Zolrthigzelvlazetidingbnat e ar e
ngegg to ahsol F;iﬁ‘ﬂ\emﬂ._ﬂ!ﬁel_ﬁ)digyl( prdiidingh! horsholingi3pfridlit 6P FRYOmay in boi | ed

- hydg oxyphenyl ) a one uspe n"is boile
under reflux forég&tﬂg%ﬁ%?é%{g%ﬁ%%b Lﬁ{togﬁ?%ﬁaﬁ%gﬁ?@o@gﬁ%g%u GREHyi xt ure
is extracted 15 t@&,cé‘(%'ph)‘ﬁﬁﬂ, FRON2, (G QNHoGrS# reding, @ON-JCh IC4Akyi,, of MIB

ether each tine. (Gh€s)ckfl Ol R(ER0LCallases are washed with water ‘and
concentrated in a rotary ~ evaporator.” The product is enployed in the next
step without purification. Crude yield: 30 g 20 b)

6- (4- Aceand #m pbyslol6gidatihtoterapsuttsythbReanoi ¢ acid 30 g of crude materi al
fromgtep a) are mxed with 800 mM of 1 M potassium hydroxide solution and
stirred at roomtenperature for 3 days. Then 600 ml of water are added and
the pH i 8Xe&ERlingitee compouadsvof thedboouia80 ml of gl acial acetic

F
< Han
HO (o] 0 F
\"/\/\0
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 [ 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



25 acid. The precipitated product is filtered off wth suction and washed
twice with 40 m of water each tinme. The precipitate is & bagmbadmoshi gh
vacuum and affords 14.6 g of the requ'gbed conmpound. c¢)

6- (4- Am no- 2, 6- di chf or ophenoxy) hexanoi €”acid 30 7.5 g (22.4 mmol) of

6- (4- acetyl am no- 2, 6-di chl or ophenoxy) hexanoic acid in 140 M of I m

pot assi um hydr oxi de sol ution in nethanol/water (3:1) [lacuna] boiled under

reflux ovevni ght. iFe;- G@&)ané-@@@ﬂo(/@@@& a@kfl&‘iébb(?ﬁl(gg@sgfaﬁ{ﬂ and t he

residue is diluted~w of water and acidi
gl aci al acetic SSC{géldm%EgleﬁFj‘?g&bzl s stirred in an ice bath for 30
m nutes and then filtered wwth suction. The crude product is subjected to

colum c ,?m?%qg.[ LS 4 34 n-heptane/ethyl acetate =
1/1 and 2? ords ﬁ%glﬁwle%?%%e%?’%t he required product. d)

6-{2, &- Di chl or o- 4- [ (2- chl or obenzoyl) am nocar banoyl ] phenoxy} hexanoi ¢ acid 5
A sol uti Ct!kc@btnﬁg ﬂqegcd;ﬁé@dndmﬂ]eq{,r,-@mghl or obenzoyl isocyanate in 300.m of
acetonitrile are added to a suspension of 10.0 g (34.2 muol) of

6- (4- am no- 2, 6-di chl or ophenoxy) hgxanm c acid in 700 m of dry acetonitrile
under a prot ective gas atnospherey&t™~yroomtenperature. The mxture is

boi l ed under reflux 10 for {2 hfjurs cooled to roomtenperature. The
resul ting preC|p|tat |I ereg’ o wi th suction and washed with 50 m
of acet omd.r he duegis gtirged with 100 nl of nethanol, filtered
off with su tio , Washgd with a little nethanol and dried at 40C under
vacuumoverw ght. 13.7¢y (28.9 mmol, 85% of the required product are

obt ai ned. 15 Melting point: 171-173C 8 Decenber 2004 WO 01/94300

PCT/ EPO1/ 06030 35 Patent clainms: 1. A conpound of the fornula | 5 R411 R3

R2 Rn0R64i n W plarmd@uticdl dBmprisinorde b mdh
possi bl e gr trngrgp&ec%sg:?néppht hrﬂ%)oradi cal @E:rgheb(gﬁgﬁ%ms{ﬁ ttél up&]&o three

times by ‘N2, CN, OCF3, O (Cl-C6)-al kyl,
O (Cl- C6) - al kenyl, O (Cl-0C6)-al kynyl S- (C1- C6) - al kyl, S—(Cl C6) - al kenyl ,

S- (Cl- GB)- al kyy S02-,NH2

(C(l 06) - 5 Kyl %amé@e(’%%}rlﬁ sy '2?1§'0<ﬁ‘>°{recf1"f<ﬁyﬁ°mil Ids73s dlgimestingy | |
(C3- C7) - @96|%£‘|\W|Qf@@1m@zﬁ)t0 RyY ene or mavs-tdyd glicpsemvat-hctive

( Co- 1%) - #igtydients COO( C1- C7) - al kyl , CONH2,  CONH( Cl- C6) - al kyl ,

CON (C1-C6)-al kyi]2, CONH(C3-Cs)- cycI oal kyI ., (Co-0C6) -al kyl ene- NH2,

( Co- C6) - al kyl ene- NH( C2- C6) - al kyl ,  (Co- C6) - al kyl ene- N[ (C1- C6) - al kyl ] 2,

NH- CO- ( CB- CB) Thekupk of Bt dbinpupdeay Claihkd $08nebe Mbre of bidifls A%orPBsi bl e for

the phenylad; ubstituted up to twice by F, C, CN, OH,
(Cl C6) éhq‘:ﬂ%%}ﬂtg&?%) al kyl, CF3, OCF3, COCH, COQ(C1l-Cs6)-alkyl or
20 7. The use of the compdunds as claimed in one or more of claims 1 to 3 for
producing a medicine 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.



Rl, R2 --are, ._are, independently of one another, H, (Cl-0C6)-alkyl,

O (Cl1-C6) -al kyl, 25 CO (C1-C6)-al kyl, COO (Cl-C6)-al kyl, 8December 2004
(C1-C6) - al kyl ene- COON, (Cl-C6)- al kyI egﬁ COO (Cl1-CB)-alkyl; R3, R4, R5, R6
are, independently of one another, , Br, OH, CF37 NO2, CN, OCF3,
O (Cl-C6)-al kyl; O (C1-Co)-al kenyl O(Cl C6) al kynyl, 30 S-(Cl-0C6)-alkyl,
S-(Cl1-Co) - al kenyl, S-(C1-Co6)-al kynyl , SO (C1-C6)-al kyl, S02-(C1-Co)-alkyl,
S02- NH2, 11C1- (B)e askpf the(dBniad)nddbiw@eYbrmil&l- C6) - al kynyl ,

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

COQ( C1- C6) - al kyl , CO\IHZ CONH( C1- C6) - aI [ (Cl-C6)-al kyl]2, CONH
(C3-C7)-cycl oal kyl, NH2, NH( OR4C6) - al 'R%I N[ - C6) -al kyl ]2, 35

NH- CO- ( C1- C6) - al kyI NH-COphen phemyl Al t being 8 Decenber 2004
36 possible for the phenyl ring t ubS|tu d up to twice by F, d, CN,
OH, (G -Cg)-al kyl, O (G -CoR7atk 3, 3, , COO(Cl-C6)- al kyl or
CONH2; 5 Xis O S R7Tis (G-C1 yl ene-

(C6- Clo) - al kyl ene-COO- (Ci - C6) - R&yl, RE1-Clo)- al kyl ene- CONH2,

(C1-Clo) - al kyl ene- CONH- ( C1- C6) - al kyl

(C1-Clo) - al kyl ene- CON-[ ( C1- C6) - al kyl ] 2] (C1-Clo) - al kyl ene- NH2, 10

(G - Gho) immijdrene- NH( CL- C6) - al kyl , (G -Ci o) -al kyl ene- N[ (Gi - C6) - al kyl ] 2,
(Cl1l-Clo)-al kylene-B; 15 20 is (C3-C7)-cycloal kyl, pyrrolyl, imdazolyl,
thiazolyl, azetidinyl, thienyl, piperidinyl, pyrrolldlnyl nDrphollnyI

pyridyl - det hyl or isphenyl, napmwmhbemgc;iosaiblalfortlmﬁmﬁyl opnépm!hyl radical
pyeror o m "o gt SR B i BB of il s v
substituted up to %E’y %ﬁ"aﬂw 1@&3 ~alleoys, O-(CR0-alk@wy( G - C6) - al kyl ,
CONHE) CONH- ( Ci - CB}(GalBajlalkyl GXE] C@?-a%hyfa‘skw 1, 1(;}11 gt‘T:k)dﬁ o
O (Cl- CB) - al kyl t ed SLARTVRS Falkel ot
th(e conpz)uﬁdsyof $ é'(ﬁg%ﬁi{‘ygéc@smk b)dh e "%'ﬁ!é (leo(l:@eﬁ“se%an at thepsiaﬂg
time Aphenyl: XO: (@e@a}wnkw (CaiChyciakyl (8- C3f-EFolblkyitrilopldifiens,
erein

het 1. 2. A

Dgcg:ﬂggiyzoo4 37 en@(’?ﬁegﬂﬁ?ﬁp aulb?) %‘5%66@5‘@1 Qn)f'%'i‘ﬁ! E@Wényl or
o

napht hyl radical €& Qlt%ta"ﬂﬁ.t@@ 1t Qe )taikydla, COMCQ-)Cﬁ,C Goali®l,, OH, CF3,

NCR2, 15N, OCF3, ocalc Ik ﬂféUNHz f;%)(y%éjw CG) al kynyl ,

S-(C1_Cs) - al kyl ﬁ C1- 06) - al kyl |

OA(502-(C)1- ?JG)YaI K - 1*%)31%){1]:5/'!‘1 -¢ ol s)—almn§/| J-alky

(C1- C6) -al kynyl , NB&?O@WIWS@J hém IEBémgﬁls%lekbe f(ecéh&ﬁé rifg'ty! ene.

(Co- CB) - al kyl ene- §@%d%t ahnrk enE IE@; ‘#5{4'6&4 kyl,

CONH( C1- C8) - al kyl
O-(C,-Ce)-alkyl, CFs, OCF3, COOH, COO(C4-Cg)-alkyl or CONHy;

(o]

20
R1, R2 are, independently of one another, H, (C1-Cs)-alkyl, O-(C+1-Cg)-alkyl,
‘ CO-~(C+-Ce)-alkyl, COO-~(C+-Cg)-alkyl, (C1-Cs)-alkylene-COOH,'(C1-Cs)-
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, N[(C1-Cs)-alkyl]>,
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,



(Co- C6) - akyl ene- NH2, ( Co- C6) - al kyl ene- NH( C2- C6) - al kyl ,

(Co- C6) - al kyl ene- N[ (C1-C6) -al kyl ]2, NH CO (Cl-C6)-al kyl, N-bésenpberoph,
NH- SO02- phenyl , it being possible for t & phenyl ring to 51, R2be
substituted up to twice by F, d, CN, , (C1-C6)-al kyl, O (C1-0C6)-alkyl,
CF3, OCF3, COOH, COQ(Cl-C6)-al kyl or CONH2; are, independently of one
another, H, (Cl-C6)-alkyl, O (Cl-C6)-al kyl, CO (Cl-C6)-al kyl,

COO- ( Cl1- C6) - al kyl ,0HCIC =gk z 3 -Co)-
e Qg L 0 L8 TR
another, H, F, : , , : : , : - -a :
O (Cl1-Co6) -al kenyl, O (C1-C6)-al kynyl, S-(Cl-C6)-alkyl, S-(Ci- C%)-al kenyl ,
S- (CL- GB)x al kynyl o ;Cl- Co6) - al kyl, SQ2-(C1-C6)-al kyl, S02-NH2,
(C1-Cg)-al kyl, (Ci-0C6)-al kenyl, (Cl-C6)- 5al kynyl, (C3-C7)-cycloal kyl,
(C3- C’-?) -cycl oal kyl - (C1- C4) - al kyl ene, COOH, COQ(Cl-C6)-al kyl, CONH2,
NH(CL 08) -1 kyl | Lo R DO A o llere e CRe oy bheny
NH- S02- phenyl | it Tbé'l%@“ @P%‘I@NH& GtitferopakilenerCANH-6CbEs)salgl i t ut ed up
COON GO 1 08) - SRyt o0 PO e O o G RPN e o0

: - - 0 ' [ S s - -a ene- ,
( C6- C10) - al ky! eneM‘Q)ﬁl‘@@'ﬁF@téeé?{'@i(&é;wké yheéﬁé%[é%mﬁé);afkyllz.
(CL- &00) - al kyl ene{Cob)cairylems-Bal kyl ,

R U PR oL o
-Clo) -a ene- - -a : -Clo)-a ene- - -a :
_(,_qlacml) -Ba| k§|h gnefi@cﬁwéwg&y{?mgwmﬁys im%:;ﬁd,-th@zbyg!d@afnpzr rolyl,

i midazol yi, thiazelighyl, pipekidfy Yo hfri rpHBRhYY Dyridh I il W Which
li di nyl hal qvi - net hyl futyr: Tahreh ey bal kyl |
Dlchyt oyt o o1 DA PO A ot e, Sty M6 1
pyrr®%idinyl, nor phperidingl, pyprphididyl, morpholing], pyeidyl ot farye ifEERhRQse
A Bt

(BT T O

SN et
’ BN I GAINE(GyCe)ealeyt A OM-KEh G} iyl (G-

! OH
0- (O - CB) - al kyl afe)-aksyl, ’
excepting_the CO”EIRVD@-LQD-‘(CI;L@G;-QI 4l a HO and conpounds of the formula | in
which the radicals. "are at the sang'time 15Aphenyl; x0; R1H;
R7-(Cl -C4)-al kyl -B; 20B(C3-C7)-cycl oal kyl, heteroaryl. 3. A compound of the

forn20 a kndphysisiogicaliyrtoletatedisalte theteoffRTRbAUARG aftheditine fbi I0NRIAg POSSi bl e
for the H’{éegl#bdrgﬂﬂk%gllﬁ\zé? be stjbstituted up 25to twice by F, d, “Br,

0- (G -Cc,)-alkyls , are, independently of one another, H,

(d-C6)-alkyl, CO(G-C'")-alkyl; R3, R4, R5, Réare, independently of one

anot her, 14, Ch, prEceéﬁoEg?gg@gW% Séh%)g'uﬁdg 2 Al oRESF more of claims

-COO- (d ., - al ;
( 1 (Eg)S ancj( ¥ ‘& wherein, in accordance with the following formula diagram



R7 is (Cl-Clo)-al kyl ene- COOH, (C6-Clo)-al kyl ene- COO- ( C3- C6) - al kyl ,

(G -C10) - al kyl ene- CONH2; and t he physiol ogi cal |y tol erat eds paddntbet Froneof, 5
excepting the conpounds of the fornula Ho 10 4. A pharnmaceutical conprising
one or nore of the conpounds as claimé¥in one or more of claims | to 3.

5. A pharmaceutical conprising one or nore of the conpounds as clained in
one or nore of clains | to 3 and one or nore bl ood gl ucose-lowering active
15 ingredients. 6. The e of geh®18onpounds aﬁu%l ai mggh Rz one or nore of

claims 1 to 3 for produci™g di cine. 20 7. euegf t he conpounds as
cl ai ned igs-om® ox nore of I'PGe2 3 fqr prod a~ped ci ne for

| oweri ng bl ood gl ucose.HgX use of the conpdul clainmed Tn one or
nor e of clgisms 1to3 fo&2 0 ||_1|1c1i ng a nedicine_f eating type.|l|

di abet es. 9. The use o} thﬁ conpounds as cl ded i MYne or nore of
claims 1 to 3 in conmbination™ith at |east one ot h® bl ood

gl ucose-lowering active ingredient for producing a nedicine. 30 10. A

process for prOdq{?Ie g plapopceuli cal conprising one or nore of the

conpounds R48. cl aij In one or re of akmins IR §1§, H{whi ch conpri ses
mxing the a ?"ﬂ,gredia,mt Wt h a phar mateui] c8h] yNacceépt abl e carri er,
and convegg-+ is mxture Tmto& f or RSy e f@r agmnistration. 8

Decenber 2004 1. The use of the conpound>Qfc’'theOfor@ula | RA~ R3 R2 R
NuN A R6 5 R%2 whi dti1i s phenyl, naphthyl, Rt2’bei ngipossible for the phenyl
or naphthyl radjcal to be substituted up to thre%tirres by F, d, Br, OH,
CF3, N2, CN, 3, O(C1-C6)-alkyl, O(C1-C6)-al I'!enyl , O (C1-Co)-al kynyl,
10 S-(C1-C6)-al kyl, S-(Cl-C6)-al kenyl, S (C1-C6)-alkynyl, SO (Cl-C6)-alkyl,
S02- (C1- C6) - al kyl, S02-NH2, (C1-C6)-alkyl, (Cl-C6)-alkenyl,

(C1-Co) - 1 y_r%iln, %323 C7)racRtd o@vkyl , (C3-Cr7)-cycl palfgyl RiCl- A4) - al kyl ene,
( Co- CB) - El)ﬁl e- , CENCG N%:]/EM' ene-CC]\l H(- - kyl,{1 H|2, .

CONH( C1- - - - 112, -qgyc ,

( Co- g:G) - al kyl engé‘fhl_—?é - C% alchy%/ene- NHRCT- Y

| kyln 2

(Co- C6) - al kyl ene- N L€1-"Cyal kyl ]2, NH- CO- ( CL- ﬁ k;s)l NH- CO- phenyl ,
NH SO02- phenyl, it being possible for the phe ?/I ri to be substituted up
to twice by F, d, CN, OH, ? 1-C6) -al kyl, O (Ci-Cg)4al kyl, CF3,. OCF3,
COOH, COQ(Cl-C6)-al kyl or CONH2; R1, R2 are, independently of one another,

H (Cl- GB).- +06) 5alkyl,  CO (Cl-C6)-al kyl, COO (Cl-C6)-al kyl,
(Cl- C6) - % k‘ﬁ?’iﬁde‘{r@éﬁ%{@@s'- al kyl ene- COO- (Cl- C6) -al kyl ; 25 R3, R4, RS,
R6 are, independently of one another, H F, O, Br, OH CF3, N2, CN, .
OCF35 O (Cl- C6) - al kyl , O(Cl-CG)-ak—\Jg%_ g O (CL-08) -al kynyl ,
S-(CI-C6)-al kyl, S-(Cl-Cs)-al kenyl, n(%& 06) - al kynyl, SO (Cl-C6) - al kyl ,
S02- (C1- C6) - al kyl, SO2- NH2, (Cl-C6)-al kyl, (Cl-C6)-al kenyl, (C1-C6)-
-al kynyl ,in(W@8elC7) - cycl oal kyl , (C3-C7)-cycl oal kyl - (C1- C4) - al kyl ene, COOH,
R8 is (C1-Cyo)-alkylene-COO-(PG-1), (Ce-C10)-alkylene-COO-(C4-Cg)-
alkyl, (C-C1o)-alkylene-CON-(PG-2),, (C4-C1g)-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+-Cs)-alkyloxycarbonyl, which replaces either both hydrogens or only one
20  hydrogen atom in the amino group; ‘



30 COQ(C1-C6)-al kyl, CONH2, CONH(Cl-CB)-al kyl, CON (C1l-C8)-al kyl]?2,

CONH( C3- C7) -cycl oal kyl, NH2, NH(Cl-C6)-al kyl, N (C1l-C6) - al kypédetber 2004

NH CO (Cl- C6) - al kyl, NH CO phenyl, NH 382 phenyl, it being possible for
the phenyl ring to be substituted up to”twice by F, O, CN, 8 Decenber 2004
41 OH, (Cl-C6)-alkyl, O (C1-C6)-al kyl, CF3, OCF3, COOH, COQ(Cl-C6)- alkyl

or CONH2; Xis O S; 5 R7 is (Cl-Clo)-al kyl ene- COON,

('C6- Clo) -8l kyl ene+ -G IR Kt ..\ 7al kyl

(CL- CLo) - al kyl ene- P ?&% ?%1 idsl C7) &Td% -(élf @d §1.er.mﬁenyl,

( C1- Clo) - al kyl eneP¥ARM:iEHd ﬂa‘ih@/zPM,,aZ(e@ﬂ!mhGlyleavlkplpendeHbyrroiidinyl,

( C1- C10) - al kyl ene-bibBaHIGE) pyaidyyhnd (W@ S wtadh é*&ﬁélﬁﬁ?p%rﬁﬁg}iﬁﬁ%r@' kyl 12,

10 (C1- C70) -al ky! Ggefon B hi §|§§‘a%?i'icé/’|°h§a' 1 pinehaion byrrbidied yr.

i ni dazol yl, thiazolyl dzetrarayl diYie HYSY! opiBetdiByinpYrrolisiiaylol i di nyl |

mor ph8l i nyl, pyri @yarpbelimylrpyridyl andviirglmay jrcéae kade be babtituteyuy © Vi .

i m dazolyl, thiaz@kkp | g ke 18-Pi (| di nyl. rrolidinyl,
nmor phol i nyl, pyri ?ﬁ(l or l'ﬁ'r: I@;wr’r?Faf ?%%C#%%iégopg%gfggﬁﬁﬂ%ﬁ(y[lFS{EPH'tvvi ce
by O, F. O, CF3(Pectla, CONDMCebe-all, CON-E GH)-alGlHE -Ce)-alkyl, O-
CONH- ( C1- C6) - al ky (RPGENOL(GTleGhaikg! kyl 12, (C1-C6)- al kyl, OH,

O (G -Co)-al kyl™; K20 and ﬁys?&?o’él cally tolerated salts thereof, for
producing a nedicine for lowering the blood glucose |evel. 12. A process

f1 (ir agepmﬁd_staf@rmalndmwm pmted:tb:ierg?fduﬁalrrorod!@oﬁt]gs,rﬁ?fcﬁ a%g_fdﬂe%ﬁﬁ) e,'DetO ng and
. wher i owing fornula di agram cenber
2004 42 gf&ZV'R@{*kﬁ?&%ﬂ?{@ﬁﬁf&%l}\@%@hﬁrﬁﬂmﬂgl@, RO R13 N' PG 2 R12 RI1 |V
RO RI3 H N~-NA" R12 R11 VRI2 O0 R11 _V|| R_4‘1 R3 R2 R1 the conpound of
the formiGaisld générBty-kndwh led¥hd\oroud) ', Y &Bmple, halogen,

arylsulfonyloxy or alkylsuifonyloxy:

15
is alkylated with anilines of the formula i}

R10 R9 R13
N
“PG-2
H—X
R12 R11

()

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)-



R8 is (Cl-C10)-al kyi ene-COO (PG 1), (C6-Clo)-al kyl ene-COO (C1-C6)- al kyl,
(Ci-Cio)-al kyi ene-CON- (PG 2)2, (Cl1-C30)-alkylene 10 CONH (&ledembercdoby| |
(C1-C10)-al kyl ene-CON-[ (C1-C6) -al kyl ]2, _(Cl-Clo)-afkyl ene-N (PG 2) 2,

(C1- C10) - al kyi ene- NH( C1- C6) - al kyl , (014010) al kyl ene- N (C1- C6) - al kyl ] 2,
(C1-Ci0)-alkylene-B PG1lis a general |y known protective group for esters,
such as, for exanple, 15 (Cl-C6)-alkyl, benzyl or p-nethoxybenzyl; PG 2 is

a generally known protecti rQup u for exanple
(Cl- 06) - al kyl car bony! , (Clyi%g? Ci*%kd%y@?r@?%rﬂ @%@'&Q)ﬁng
(C1-A) - al kyl oxycar bonyl , (/Wﬁs‘tﬂ")z,repl aces either both hydrogens or onIy one
20 hydrogen atomin the am no group; 8 Decenber 2004 43 B' is

(C3-C7) - 104 oal kyl, (C3-C7)-cycl oal kyl -(C1l-C4)-al kyl ene, phenyl, pyrrolyl,
i mi dazol 3%/ thiazolyl, azelsifi&urGe)aodroHC eﬂ;@iﬁﬂil@@(@@dfﬁkyldl nyl ,

rophel vl pyrl dvl and T O0-CnouiRY gOF s S AR
mor phol i nyl, pyridyl and f{f;y¢5yn%{§yl?'ﬁegﬁ4q (Qgscg #Y¥ubstituted up to twice
by O, F, CN, CF3, OCF3, OO0 (PG 1), COO (Cl-06)-alkyl, CON- (PG 2)2,

GO (LR by, S LTl e oG bes o

al cohol s, such as, for exanple, benzyl, allyl, tetrahydropyranyl or

Let 1 ¥y dugi@nite sbch bs, fr B2RER! bUKIRHT of ERMASHEANRSHE, Bryarke!

exanpl e, sul f ony or a oxy, %t ed
with ani F’Pﬁ@gpﬁﬁ‘dQﬂ% '%6? '2‘”3 QORJ‘E!“Q'QV‘ W"Wﬂ’l@l@ X and PG 2 have the
nmeani ng descri bed above, and in which 25 30 R9, R10, Rl1l1l, Rl12 are,

i ndepend H .Fn,d, Br, O(PG3), CF3, NO2, CN, OCF3,
O (Cl- cs?‘? Qi"éy@?"%ﬁ?ﬂ‘?w@w O (Cl- 6) - al kynyl , S-(CL-C6)-al kyl,
S-(Cl1-Co6) -al kenyl, S-(Cl-C6)-al kynyl, SO (C1-C6)-al kyl, S02-(CLl-C6)-al kyl,
S02-N- (PG 2) 2, (Cl Co6) - al kyl bCl CG)RgIH(ﬁmyI (C1-C6)- al kynyl,
(C3-C7)-cycl oal kyl, (C3-C7)- &7 oal k I-(lg6 C4)- al kyl ene, COO (PG 1),

COQ( C1- C6) - al kyl , CO\I—(PG 2) 2, Ega\bkyl CON[ (C1-CB) - al kyl ] 2,
CONH( C3- C7) - cycl oal kyl @{Ig;%] al kyl, N (C1-Co)-al kyl] 2,
NH- CO- ( Cl1- C6) - al kyl NH- CO- 802 phenyl, it being possible for

t he phenyl ring to be SUbStItL‘% up 81tw|ce byF ad, CN, O(PG3),
(CL-)-al kyl, O (Cl-C6) 8 Decdhber 2004 Ri1 al kyl, CF3, OCF,

80(00(1 PgG -4 %’P'% %ﬁ%ﬁw‘?)ﬂgﬁ rk%/@% 3&&% ‘gézz 58)(9 Hiek%eaﬂ d dese}lbgh Kyl

(C1-C8) - ﬁbfk‘fﬁ ene- COO- (PG 1), (Cl-0C6)-al kyI ene- COO- (C1-C6) -al kyl ; 10i n which
PG 1, PG 2 and PG 3 ha ve the

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



meani ng descri bed above; using a base such as, for exanple, potassium or
cesi um carbonate, in an organic solvent such as, for exanpsBeceabet @oe

ordi met hyl f or mam de, to give conpounds of the fornula IV Rlp~ RO R13 | 15
(1V) inwhich X, R, RO, R10, Rl11, R14® R13 and PG 2 have the meaning
described above, 44 N, PG 2 and the latter are then converted, by
selective elimnation of the protective group 20 PG 2, into conmpounds of
the formula V R10*1 RO R13 R12 25=QEGHNRLLA'V) in which X, R8, R9, R10, R1ll1,
R12, and R13 have the neanings stated affjove; and then the latter are
‘reacted with isocyanates of the fornul anVl 8 December 2004 O=C=N 5i n which
i ng possible for the phenyl or naphthyl radi®® A is phenyl, naphthyl, it
be to be substituted up to th ree tines by F, d, Br, O(PG3), CF3, N,
CN, OCF3,; %rfi%[ C6)-alk yl, O (Cl-C6)-al kenyl, O (Cl-0C86)-al kynyl,

0S-(C1- S'-a yl, S (Cl-C6 )-al kenyl, S-(Cl-C6)-al kynyl, SO (Cl-C6)-al kyl,
S02- (C1-C6) -al kyl, S02-N - (PG 2)2, (Cl-Co6)-alkyl, (Cl1-C6)-alkenyl, -

B N e e
CON- (PG 2) 2, CONH{@he substitytaduip tadbree tnesd)y: B[ Rly B 20-(EGN8, &F LR,
N L CB) Ll Kyl @*':@Cﬁ‘%"%(‘i’?“ﬁé?;é@@& Pk DU sy . i iy
NHE) o phen)él T NH %}%@giﬁi gfb’@&@ﬂg@%; i (@l'@%ﬁ%.@?ﬁr@é)@kwp be
substituted up to -Cy)-dkyl, SO RNP X 6) el SYKeny,
S (0% 1 e i, £ bnt (L) bk g 2
corpounds of the {Go-Gul-alkyenefAVORPERI}, (BoRBs) 4liene-COO(C4-Cs)-alkyl,
CON-(PG-2);, CONH(C+-Cg)-alkyl, CON[(C4-Cs)-aikyl], CONH(C3-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-Cy)-
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



NNA yy OORILI2 R11 25 in which X, R8, R9, R10, Rl1l1l, R12, R13 and A
have the neani ng described above; and the latter are, if &Rbedembecrooaunds
of the formula | is not a hydrogen atom further al kylated wi th conpounds
of the formula Vi1l 30 R14-LG (VI11) if®which LG has the neani ng descri bed
above, and in which 8 Decenber 2004 46 R14 is H, (Cl-GC6)-alkyl,

O (C1-C6) -al kyl, CO(C1-C6)-al kyl, COO (ClL- 06) al kyl ,

(C1-Co6) | ene- C C6)-al kyl; 5 in
whi ch PGq'quLwhas thgﬁeg@ gﬂkgi é%’?ﬂcab%l\% gmélg such as, for
exanpl e, 1, 8-di azAt5?@bi eaa&m](%déﬁaﬂqémem@(ve1p¢@pm¢mdu<ym‘net.he
forrruIaIX R10N, %od)_c1l‘¢éJ§| 0 R12 R11 in which X, R8, R9, R10, R11,
R12, R13, Rl14 and A have the meanl ng descri bed above, 15 and, where
appropriate, the protective groups which are present in the radi cals RS,
R9, RaO0, ierbjch&Gﬂ Ras theRivbanig destriBedaitovel | mi nat ed and, where
appropriate, the conpounds of the fornula | obtained in this way are
converted _into the salts thereof by addi ng one equival ent of the

appr opr i singR base pughyge, for example, 1,8- ~-diazabicyclof5.4.0Jundec-7-ene to give

compounds of the formula IX

Ro R13 R14

Ej T

10 (IX)

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.



