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.CARBOX%@%&S? TI TUTED PHENYLURWW'M"’ S, PROCESS FGR-ikEd2Rs205
PREPARA DI CAMENTS s The | ates to

car boxam de-substituted phenyl urea desdaiwati ves and their physiol ogically
-tolerated salts and ph SIO|O icall yl urea
deri vatCARBQ%AM”ﬁEfgué&TJUé EPP Hé\b@y Qéﬁﬁ%g&h%ﬁgg% F Eﬁ‘ppri or
art as 167 197, DE 29 26 480, J. Agric. to
Food Chtﬁgﬁ%gggé'gsgp‘@hléo‘%ﬁéfé Eﬁ|-‘§1)§/ent| on was based on the object of
provi di ng conpounds whi ch display a bl ood glucose-1owering effect which can
be utilized in therapy. is The inventi erefore rel at s tQ. C unds of
he 1 or e Ivetieg rolatesds qerbmeamiersptsifiad Raspalured Srfiaties Su YRR,

RS Als %}E&éémg@&??ﬂé@éd sYREAAd bH?san&)@"Bﬂlly%n&%@l 1?!éfflv:itﬁf‘ciﬂsCal may be

subst it ree trmes by CN, OCF3,
O (C--Co)-al kyl, O (C2-0C6)-al kenyl O(CZ 06) aI kynyl S—(C~ Co6) - al kyl, 2s

% i o e e o sl Ry Sl

(C3- C) gy, @1 BEY%&;;{%&?(EPCUQbearusyEP(@wm?aUB/t@ae 480, J. Agric.
(Co-C6)-a kyl ene- COO- (C~- C7) - al kyl ,

( Co166) Fabdmrmmm ms(@tz &4)6@|4P.éhy| CONH2, CONH- ( C~- C8) - al kyl ,
CON-[(C~-CB)-al kyl ]2, 30 CONH (C3- CG) -cycl oal kyl, (Co-Cs)-al kyI ene- NH2,

{ Co- Cs) - al kyl ene- NH 2 (C2-06)-al kyl,
( Co- Cs) bjeét of\btolidin buat& which\tiisplayzheny| |
NH- S02- T Kﬂ*&ﬁ@n@?ﬁé@s@gbnﬁ&ﬁrkﬁgomy he gsjﬁ?)lf'?l ':jut ed up toﬁt@va\/n ce by F,

Cl, CN, bmed qlm;osneemwrmeffe@t (A@cmn bejilizecomsthetasys,  cooH,

COO(C C6) -al kyl or CONH2; 5 R1, R2 are, independently of one another, H,
(C~-C6) - al kyl, O(C~-'CG)-aI kyl, CO (C, -C6)-al kyl, COO (C~-C6)-al kyl; R3,
R4, 185, TRe isventionrtHersfodemldtys t6 compoands béthe faymElaiCl, Br, OH, CF3, io
NO2, CN, OCF3, O (C~-C6)-al kyl, O (C2-C6)-al kenyl, O (C2-Cs)-al kynyl,
S-(C~-06)-al kyl, S (C2-C6)-al kenyl) S-(C2-C6)-al kynyl, SO (C~-C6)-al kyl,
S02- (C~-C6) -al kyl ) S02-NH2, (C, -C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)al kynyl,
(C3-C~)-cycloal kyl) (C3-C~)-cycloal kyl - (C~-C4) -al kyl ene, COOH)

COO (C~-Cs)-al kyl, CO NH2, R8> NH (C~- @ |, N[(C--CB) is alkyl]2;
CO NH (Cs- C~) -cycl oal kyl, NH2, q [ (C~-Cs)al kyl] 2,
NH- CO- ( C~- Cs) - al kyl y enyI WnerAkt he phenyl ring may
be substituted up t R¥wce

O (C~-0C6) -al kyl, CF3) OCF3,

| kyl {lor CONH2 20 R7 is H,

(C~-Co6) - al kyl, CO(C~-Cs)-a6 0O O
R6 R5 |
20  in which
A is phenyl, naphthyl, where the phenyl or naphthyl radical may be

substituted up to three times by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C4-Cg)-alkyl, O-(C2-Cs)-alkenyl, O-(C2-Ce)-alkynyl, S-(C1-Ce)-alkyl,

25 S-(C2-Cg)-alkenyl, S-(C-Cg)-alkynyl, SO-(C4-Ce)-alkyl, SO2-(C1-Ce)-
alkyl, SO2-NH,, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Ce)-alkynyl, (C3-C7)-
cycloalkyl, (C3-Cr)-cycloalkyl-(C4-Cq)-alkyiene, (Co-Ce)-alkylene-
COOH, (Co-Cs)-alkylene-COO-(C4-Cy)-alkyl, (Co-Ce)-alkylene-COO-
(C-Cy)-alkenyl, CONH,, CONH-(C1-Ce)-alkyl, CON-[(C1-Ce)-alkyl]2,

30 CONH-(C3-Cs)-cycloalkyl, (Co-Ce)-alkylene-NHz, (Co-Ce)-alkylene-NH-

T
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R8 is H (C--Coo)-al kyl, where alkyl may be substituted up to 3 tines by 2s
.OH, CF3, CN, COOH, COO (C~-C6)-al kyl, GO NH2, NH2, NH- (C~-C6) alkyl,
N-[(C~-Cs)-al kyl]2, NCO (C--CB)-al kyl, NCOO (C~-C86)-al kyl,

NCOO- ( C~- C6) - al kﬁwcs) M@’qccﬁspﬁlkyl@hb&“ﬂﬂcﬁ@s)hmz( NH'CQ (C1-Ce)-alkyl,

-al kyl C6- Co CH | d | b
ghe%yfnec}( phenylo 6@?%}%@0&"‘ rQé‘le‘G[‘!' ﬁ(?lﬁr%ilaﬁ 9ﬁe“ﬁémf§5¥ ag;l kf/?n ©

pyridyl, indol y'f‘iﬁgﬂe@bww%'tw.sbeesgﬁhy;@@?gﬁ gh-ce%ﬂm rol(Cs-Ce)-alkyl,

2, 3-di hydr obenzo 1" oXI' nyl iazolyl yrrolidinyl,

nor ph0| [ nyl wheCF,t OEFa; COOHICOD-(CrLspalkylasCONH:d one or more times by
RO; is F, C, Br; OH NO02) CF3, OCF3, (C--06)-alkyl,

(et R cayce%m%}p%sr@eahu&he St by ftthﬁslja@ CEREMANLTT) cor

Preference is gi p é‘| mula | in which Ais phenyl,
where the phenylw gﬁpmg be substltut‘gy'd up to three io tinmes by F, C,

Br; Rl R2 are H R3, R4, R5, R6 are, independently of one another, H, F,
cl, , ROHR4, B5 R~ ~-abkmldepeﬁdem®efacbnqanomenf$ 4, CICBB; ObloORa. i s H,

o ol b S Bt S e e

N-[ (C~-CB 2 i
Ll Y, B SRl SC eI Bl 56 (0:Co o

al kyl ene- ( C6- COOB(}IZF@1-C®SHI((M%WMI(C1MMM(EE d)@llgarafl dka-Galyl may be

Phdolyi . prper, aalgIVE(ErEagUBARMnIGHE Pl piy R EaikyeRe, CooyT &1
2, 3-di hydr ObenZObJ@él(@1clz<g)ranky| @@DNPI[Z 1C®r|5]-|t(rc1a©a;)adua%lyt:o -NYCoTshi Nyl ,

rmrphollnyl 30 and where 'the aryl radical may b sti tut don or nore

timas by R9; RO iatkyiy @D NEr(Caﬁﬁ;’() -ayopalkot NHGAS: (C@@e)'@jyl #{f1-Ce)-

Go0H, 600 3¢ ( C el OXCHL Qe R O:BRrH NETFOSPhRY NIRRT

thereof. Parti cultge pheryieirgeayibe gnbsatuteoupannwwmby BfCHGNfGHrruIaI in
which s A is phe

three tines by F(éﬁcs\fgfgy?lﬁthgﬂ?%;hg‘@ﬁ(yh 8‘?&3%%':%8%5%@?@1 eSd kR e

i ndependent |y of ther, H F, C, Br, NO&Z O (C~-Cs)-al kyI
(C~-Co) -al kyl; P(?@me 15 R8 is (C~- Coo) al kyl , where al kyI may be
subsipi t ut ed upto3t|rres by OH) CF3, CN, COCH, COO(C~ Cs) -al kyl, CO NH2,

N(I_:%O NH-g £~ C6) - g4 k-yI(C1J®6 .éﬁ&@()) -By)-alRyl; NCO- (C, - Cs) -al kyl)
(C, -GCs)-al kyl, kenyl , NCOO (C~- C6) - al kynyl or
NCOO- ( C~- C4) - al kyl ene
R8 is H, (C4-C10)-alkyl, where alkyl may be substituted up to 3 times by
25 OH, CF3, CN, COOH, COO-(C+-Ce)-alkyl, CO-NHz, NHz, NH-(C4-Ce)-
alkyl, N-[(C4-Cg)-alkyl]2, NCO-~(C1-Cg)-alkyl, NCOO-(C1-Ce)-alkyl,
NCOO-(C4-Cg)-alkenyl, NCOO-(C+-Ce)-alkynyl or NCOO~(C+-C4)-
alkylene-(Cg-C1o)-ary!;
(CH2)m-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyi,
30 CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, 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;



20 (C6-C,0)-aryl; (CH2)maryl, where mmay be 0-6, and aryl may be phenyl,
-O-phenyl, CO phenyl, benzo[1, 3]di oxolyl, heterocycloal kyl, pyridyl,

i ndol yl, piperidinyl, tetrahydronaphthyl, naphthyl,

2, 3- ﬂ' :Rglrlobegzcr{; Faejﬁu@mwmozb@ﬁmaﬂ (E]ﬁCDd)alksdz(@t;st) iﬂtwl*@Hl@i-nyl

‘mor phol i ny S an ere the ar i e s one or nore
times by RO; R9(ﬁs Ga)-athyl, $(C @q}/-aﬂgyg C@%—%«)% %éé&waﬁﬁ

(C~-Co) - al kyl - % %](kﬁ(s) al kyl, S-(C~-Cs)-al kyI (C--CA)-al kyI phenyl ,
COOH, C0030 (C, - 86) 5:3 ; and the physi ol ogically tolerated salts thereof.
5 The invention further relates to the use of the compounds of the fornula
| 1 $ RAR3R Rl R7- M~/g>~/ALﬁ OR6R55inV\/nichAisphenyI,
napht hyand thecphysiolegisalninlersted, saits thy ad| cal may be ~o substituted up to
three tines by F, Cl, Br, OH CF3, NO02, CN, OCF3, O (C--(6)-alkyl,

O (C2-Cs)-al kenyl O(CZ C6) - al kynyl S—(C~- Co6) - al kyl, S (C2-C6) - al kenyl,
S- ( C2- GBjefatenen)is glvsﬁ)t()@pn(pgumﬂslqﬂthe gomulatiroghighky| , S02- NH2,

(C~-C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, (C3- C~) cycl oal kyl ,
(C3-C7)-cycl oal kyl - (C~-C4) - al kyI ene, (Co-Co6)-al kyI ene i s COOH,

(Co- G6) pal kyl en Egﬂ@ v el beyduitistitiieuplothieeal kenyl
CONH2, é()\ll—l—(C~-el -Q&szﬂh,%?étﬁé FMény_/l(éGQQrcgﬁky?] 2) CONH (C3-C6) -cycl oal kyl

( Co1a26) - al ky! enetimeg by(FC&IABY:- al kyl ene- NH( C~- C6) - al kyl ,

(Co-C6) - al kyl ene-N-[ (C~-C6) -al kyl]2, NH CO (C~-C6)-al kyl, NH CO phenyl,

NH- S02- eﬁ%l_', \A%%r%bt he phenyl ring may be 20 substituted up to tw ce by
F, C, ! , )-al kyl, O (C~--C6)-al kyl, CF3, OCF3, COCH,

COO (C~-CB)-al kyl or CONH2; Rl, R2 are, independently of one another, H,

( C~- 06) Ral k. REOREC—- C6) =k kivitlep&¥idrly cFdneadrither, B0, (GLIBEMNOaI0y | ; 25 R3,
R4, R5, R6 are, independently of one another, H, F, C, Br, OH CF3, NO2,
CN, 15CF3, O ( C~- (GirCarallyyl, (@i-Cepalksh - al kenyl, O (C2- C8)-al kynyl ,
S-(C~-C6)-al kyl, S-(C2-C6)-al kenyl, S-(C2- CG) al kynyl, SO (C~- CG)-aI kyl ,
S02- (C, R(/;s) al kyl EE‘ NH2, (C~- CG)-aI kyl, (C2-C6)-al kenyl) (C2-C6) 30

al kynyl R/(c3-c-) 8 a kyI (C3-C~)-cycl oal kyl - (C~-C4) - al kyl ene, COCH, 6
COO (C~- CB) - al kyl, CONHZ CONH—(C~ C6) - al kyl , CON—[(C~ CG)aI kyI]2

CO NH (C3-C~) - cycIoaI kyI NH2, NH (C~-C6) - al ky C~-§:6éa% %

NH @D ( 88 C6) - al leyil, (G @@%B?vérwmeremlkﬂmasphe&ybsﬂ m%% Y ring may

b bsti t ut ed -

o (%) Ll e B b, O, Cha{dicekhiia, CONE NEX N CCal
<Cg- fﬁg-gl gy', tC@(kg'g‘cﬁ(ﬁﬁd%dlkleSNCQ tC1C@a|®be©ﬂ>®yQC1 mr)eaneyla: kylCO nmbe
supstitute u I es

N2, N (G, - ) aNGO 0@w&lmwam%mé%-ﬁg&nycﬁ)h?Qﬂ@%C iy

NCOO(C~ Co) - al k ' (:1[}{ (_ 0) |- al kenyl, NCOO- ( C~- C6) - al kynyl or
NCOO- (C~-C4) is aliyy ene- o) aryl ; (CHZ)maryI, where m can be 0-6,
and 2aryl can be phenyl, Ophenyl COphenyI benzo[ 1, 3] di oxol yI ,

napht ol + 2.3+ di KGHebs Do ¥k oy BB BB b RSP RSB
i di nyl | d
8%& |e 't.n?/res gl;rd@-%bnyl beﬁﬁomlflﬂai%xbtw rwwrlocyadamgl Vﬂdylbi(hcd:?!ybcg';lg luL 3e/| one

(C~- c:6) al kyl - mpngqr@nmptrahys}nonaahmk rephthi «a:B: dlb!ﬂmczn al kyl phenyl ,
C00

benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, 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, (C4-Cg)-alkyl, (C1-Ce)-alkyl-OH, O-

(C1-Ce)-alkyl, S-(C4-Ce)-alkyl, (C1-Ca)-alkylphenyl, COOH, COO-
35 (C4-Ce)-alkyl;



(C~-C6)-al kyl; 25 and the physiologically tolerated salts thereof, for
-produci ng a nedi cament for reducing the bl ood glucose |evel and treating
type Il diabetes. 30 The invention relates to conpounds of the formula | in
t he for ghn@thd prydiolbgraliptsieratediealts thereef ures and pure enantioners, and to
‘their diastereoners and m xtures thereof. The alkyl radicals in the
substituents Rl, R2, R3, R4, R5, R6, R7, R8, RO and A 3s may be both

st rai ghi,- | NRGE i e salts are
parti chgﬁ@\%ﬁ%&i@%&q \(r;lr%raltoc%(ﬁmg%pl I cgt flh%‘;ﬁ)}rﬁg%gﬁ@g@ t‘g?rkt heir greater
solubility in water conpared with the starting or base conpounds. These
salts nust have a pharpaceuti cal ccept abl e .ani gn .or, gati.o s Suitable
phar¥frac8ut i cal | yisdhesyt yheredbe Hhéﬂ irﬁﬁg’ﬁ?%ytge of ﬁfﬁé‘eﬁdwp%’[}%? of the
invention are Sa{ir%%s%fy t oI P?.ni c acids such as hydrochloric acid,

hydr obroni ¢, phosphortc,” nmetaphosphoric, nitric and sulfuric acids, and of
organi ¢ acids such as, for exanple, acetic acid) benzenesul fonic, benzoic,
citric, Rat R2nesulifeodj ¢, fumaric, gluconic, glycolic, isethionic, lactic,

| act obionic, malefic, malic, io nmethanesul fonic, succinic,

p-tol uenesul fonic and tartarjc acids., Suitable phar tLcal accept abl e
basile sB3 K4daFe, ni um& '(‘g,ep%'f'&%ﬂtly #\ﬁ'}% ago&ﬁgg "@ﬁﬁ' ggﬂ@él um and

pot assi um sal ts)oa_(@_ Kalin tal salts (such as nagnesi um and
calciumsalts). Is §a?%)§é‘\l}\ylf gcg%%?rl iceutical |y unacceptabl e ani on such
as, for exanple, trifluoroacetate |ikew se belong within the scope of the
i nventi ®y as usefsuH, Chker nedi ates for the preparation or purification of
pharmaceutically acceptable salts and/or for use in nontherapeutic, for
exanple in vitro, applications. 20 The term "physiologically functional

deri vat igge" useda{ﬁzﬁ@faﬁ{yﬁr@hé@ SV Ry B& @LBSIitaRld ip toBaintdLey OM,i vat i ve

of a conpound of nmul a of the invention, for exanple an ester which

is able, on adni @Fst €L IGOOHY COOHRTs)alikyh GO;NHor Nz NDHE 1-Ga-adkhuman) to

form(directly or inpditectly) orposnd_ of o g r \Ctive
met abol i te ther eh{" kaz@ &l @Gﬁéngafﬂﬁxlt f“@‘f’%@ﬁ"f‘@e"s‘@% i ncl ude
prodrugs of the % yamken9f, N@'@d—(@ﬁeﬁ)@im@n ®r NSOOH(BC,y)falkylenenpl e, in
H Okada et al.) em Pharm Bull. 1994, 42, 57-61. Such prodrugs can be
met @abol i zed in vi@eChe-arytonpound of the invention. These prodrugs may

t hensel ves have I Vi t L ventd may al so
exi st in vari ous?gg'ﬁlrﬁ%&b%ﬂé*gf%{ﬁ& B—E?Fé’g@n%'&gmfy %éngﬁ%ﬂpﬁohggﬂnégﬂl'
crystalline pol yrU-(D-FHh@h?I,b@hﬂ@[-1,3%iox§m,mér@h9dsaﬂ<9h pyridyl, indelyt.onmpounds  of
the invention belong within the scoRe of the |nv§nci,'b0é1 and are a further
aspect of the i nwiparidiml, tetrahydiosppniybanhdhvdi £2:418YA™0y " conpound(s) of
formula I" refer f : a b and to
the salts, sol vatbégzgﬂgagm’l %%qztggﬁﬁ%ﬁaé%déwé?yﬂgﬁﬁgi iﬁ@é@@m'r'eof as
descxsi bed her ei n.anBheherertheardsadichl may Heoswhstibuted onesgr mbesotimes by

adm ni stered innﬁé;bi nation with other active ingredients. The anmount of a
conpound of for | necessary to achieve the desired io biological effect
depends on a nunber of factors, for exanple the specific conpound chosen,
the intended use, the node of admi nistration and the clinical condition of

t he pat:ilégt].c The isl&i O}, Bro ©H,i NOge@Es, DCF3.i(61tTe-aliyhd 1 Garaliy Py tg 10]9 Ny
. 3 > ! i aht
Sl 0 310 o) KRGy e Al HETERbAlvR sl gl ORE 06! 7 1 '

rangg is from O.Q(qu; QL0 ng/ kg, which can suitably be adm nistered as

infusion of 10 ng to 100 'ng per kilogram and per mnute. Suitable infusion
solutions for these purposes may contain, for exanple, fromO0.1 ng to 10

ng, typica ; J ildiliter. Single doses may contain,
for exar(?ﬂiwef‘slﬁ)\&r@&wgg%%ﬁ%éé%?al ehegéc fi ve ingredient. Thus, ampoul es for

injections may contain, for exanple, from20 1 ng to 100 ng, and

singl e-dose fornul ati ons which can be adm nistered orally, such as, for
exanpl e, capsules or tablets, may contain, for exanple, from1.0 to 1000
ng, typically from10 to 600 ng. For the therapy of the abovenenti oned
conditions, the conmpounds of fornula | may be used as the conpound itself,
but they are preferably in the formof a pharmaceutical conposition with an
acceptable 2s carrier. The carrier nust, of course, be acceptable in the
sense that it is conpatible with the other ingredients of the conposition
and is not harnful for the patient's health. The carrier may be a solid or
aliquid or both and is preferably fornmulated with the conpound as a single
dose, for exanple as a tablet, which may contain from0.05%to 95% by

wei ght of the active ingredient. Qther 30 pharnaceutically active
substances may |ikew se be present, including other conpounds of forrmula I.

o " o Y



Phar maceuti cal conpositions of the invention are those suitable for oral,
-rectal, topical, peroral (for exanplessublingual) and parenteral (for
exanpl e subcut aneous, intranuscular, intradernmal or intravenous)

adm ni stration, although the nost suitabl e nmode of administration depends
in each individual case on the nature nd seve&%ﬁ%wgk %ggyﬁoqdltlon to be
t r eat edThadnventionduriheretates tQH@k‘ﬁﬁrB% RF AP fihe i'n each case.
Coated formul ati ons and coated sl ow el ease formul ati ons al so belong within
the framework of the invention. Preference is given to acid- and gastric
juice-resistant formulati oRg Suitabl epa istant io to gastric
juice conprise cellulose adetaterghthalate, :goly yl acetate phthal ate,
hydr oxypr opyl net hyl ¢ ul oge phtha ate and ni on pol rs of methacrylic
acid and net hyl met ryT athe. K bf ﬁbnpounds for oral

1 ni [ [ ‘ e unifts such as, for
exanpl e) capsul es, wafers, ¢ d ets ontablgys, each of whi ch
contain a defined anount o) the co mula~l; as powders or

granul es, as solution or suspenR@n in aR%queous or nonaqueous |iquid; or
as an 0|I-|n water or water-in-oil enulsion. These conpositions may, as

al ready nmentioned, be prepared by any|suitable pharnmaceutical nethod which
includes a 20 step in which the active ingredient and the carrier (which
may consi st of one or nore additional ingredients) are brought into

cont act ., TB conpositions are generally produced by uni form and honogeneous
nlxlng @ active ingredient with a liquid and/or finely divided solid
carrier, after which the product is shaped if necessary Thus, for exanple,

a tabl et can be produced by corrpreSS| ng .or 2s nol V\der or granul es
of the donpound, IsWpheny!dntdpyli wheresherphany! ef “%?‘bygr@af‘i%?m b& hgredi ent s.

S e P oe s AlRRP PG fim 6! € BRIOHICFAONRLION, (0T,
free-flow ng form Suc or exanpl e, wder oOr granufl es, where
appropri ate ni xe®-(¢1-8gRalkiin@(Co- @l;,)—alkenyl Dﬁ(eﬁgt-C@[)ralhml S{B4-6s)eHel.or nore

be. produced 30 by o RO SHRERATARVE G4 CT Do OST i EA s

moi st ened wi th 2 nggq:g(t)z_NFguK@lréh _HRYL (C{lc%l)élkbhﬂbk@z @FBIKQﬁyI (03-07)_

Phar maceuti cal sittons are suita for peroral (sublingual)

adni ni stration ccydoahkgl {GeiCadicycloaliyk(Gr-Ginralkylepa: ErorCa-akylpBemd of

tragdcanth) and SEOPTH (GEChRPRRerBrG R  HeP BTG SR RO ase such
as gel atin and 9'(@%@“7%1% yB OB, @Wl-q}(m-%?-blk@l GONH¢C pOa)-atkghyt i cal

conpositions suita for parenteral adm nistration comrise pref "_'abl y

steril e aqueous &@Nhlr(ﬁa-ﬁs‘)sc)(ﬁoaik)ddﬁp&dcﬁl@'eﬂ%ﬂﬁﬂ &Co-! e)mﬁlkd Ngr

br epar at 1 ons ar o prareP Ca e Pl G ERie N EP R 2R

?g[ﬁr glef' Lglti |02 ectlﬁelp‘pﬁgggw memmmmgemen;yhmm% € a; C)rced b
m xiAg the con{)omsmuﬁw uatt%?w&g@ (’ra#al{(gl 37'4 ﬁ%ﬁ 8%1 @e*%ﬁ b?@"%ﬁ'@?ﬂri | e Y
and isotonic wt Fqlf)l W’E@I‘fw ? (t@ﬁ(ra@ Hikyl PE@{HL;he invention generally

contain fromO.1 ctive conpound. Pharmaceuti cal
conpositions suitable for rectal admnistration are preferably in the is

form of RiBRe- dawe, ndppesdenthy fxnneraratbet dh (Be-Ga)l@lid.La-(Gy-Garalkydy a
conpound of the f onventional solid carriers, for
exanpl e cocoa but(tg)éméc?ﬂ'%\fﬂgp?ﬁgﬁ{(gﬁcggéﬁyfi ng m xture. Pharmaceuti cal

compgsi tions suitable for topical use on the skin are preferably in 20 the

form of QENRAERE, REAME, | ghd Qﬁded@*%tl %pbaé,an@ﬁeﬁspll FOCI,®r, OHGaCF4, er s
whi ch can be Uused are petrol "at um ano éet hilsl ene g@}é;:ol s, al cohol s
B albening’

and conbi nati ons NO2tGN, GCFFmQa((E)f-Cs)ﬁJKEl ¥ Colel kyiyedi ent

| f of f th
composi 11 on For G Ab005 Ce b oS- ke S A o 1<
al so possi bl e. Phgogjwe.l@sg_@ﬁdw CSUIPNHZ (@Pse)salkylamé%C%PaIKEnﬂU(5@#65)3' uses
can be in the formof single plasters which are suitable fo[ﬂﬁeag%#)k'
ont ai n

cl osg contact wi talkymd, (§atCartycloadi darfs: CYS[Rﬁ*Yﬂ)‘I(GKFﬁ)‘?"%’

the active ingredient in an aqueous solution which is buffered where
appropriate, 30 dissolved and/or dispersed in an adhesive or dispersed in a
pol ymer. 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

descri bed, for exanple, in Pharmaceutical Research, 2(6): 318 (1986). 11




Further active ingredients suitable for conbination products are: all
-antidi abetics nmentioned in chapter 12gof the Rote Liste 2001. They may be
conbined with the conmpounds of the fornula | of the invention in particular
for synergistic COO-(@pCERaIKYE COMNHY, BRINHAGKHO)-atkyhtCAMN-IC1tBe- act i ve

‘i ngredi ent conbi nation Kk | ace eit parate adm ni ation of
the active ingredlk¥in QQTEP{'I-@%&?F ‘P%'Eﬁ'r Hﬂ? mfﬁﬁaﬁ%‘%ﬁw@m&ﬁi‘;&on
products in whic Pl ker, ety akui ICTPRhON NH-8CH-PHe&E Whéré one
phar maceut i cal pér]églfl'yﬁg? t%h??%i?& 'éms I ncl ugé‘\?-'nsﬁrﬂ‘and insulin
derivatives suchthesphdnyt riegaray lee substituted:up to twingRby §6 L1, CNPOH,der i vat i ves

such as, for exanpl e, thqgs { sglo j I 0 I,sk Al'S,
and vrally acti v@h§@tﬁ]?ﬁc§ﬁ&l€ @f{iﬁgﬂ' bﬁgw&%neégéhgb% 1'922éﬁ$'6e

hypogl ycem ¢ act&v@d_ggrzedi ents include, preferably, sulfonyl ureas,

bi guani des, meglitinide$§, oxadiazolidi nedi ones, thiazolidinediones,

gl ucosi dase i nhi bitors, glucagon antagonists, G.P-1 agoni sts) potassium
channel Ri7s openeiH S(B:FCaHalkyl LCO¢CDe)-alkyt;hose di scl osed in WO 971 26265 and
WO 991 03861 of Novo Nordisk A/S, insulin sensitizers, inhibitors of liver
enzygres involved in the stimulation of gluconeogenesis and/or

| lysis, 8 G; i pid
gl ycogep@l ysi s gqqugcﬁk?{@.gge‘yf,%i S &K e sﬁB@ﬁ%@féﬁ%B@uﬁ@ er | i pi

met abol I’ Sm such as’ ant em c act’ive I ngre s and ant’ili pidem c

active ingredi enO#, Gyt rCE O IGO0 E1tCe-dlioy ICLuNiHat Bkle, NPFAR-Geld PXR

channal or the. oalal RERPE Lo NED: R reRPalli NODEET T o O
compounds of t henfeOLR-G ) HlieriMNODT-EC £E:}-BIkATIBIINCODY ®4-Ch)-an HVS- CoA

reductase inhibitor such as 2s sinmvastatin, fluvastatin, pravastatin)
| ovast atin, ator alkytene-(Cs-Cm)-atisst ati n, rosuvastatin. In one enbodi ment of

the invention, t onpounds. _of f L.ar L0 eqd

conbi nati on wt h@“@ﬁ%ﬁ@t"@]ﬁﬁ n&%%ﬁtbgﬁ-gﬁgﬁ%ﬁ{)@ﬁ?g%@%@éﬁée&ﬁ"@ (o]
exanpl e, ezeti mb@-phbﬁ}d,eséﬁmhp?@ibﬁ@l?ﬁih@Erocyddalkyl, pyrdyninddiyirent of t he
invention, the conpounds of the fornula | are adm nistered in conbination
with a PPAR gamrpipggdinysttetrabydrasaphigyl, &aphihyb, 2.3tih¥irer azone,

piogli tazone, JTE0d fiokfGP Hnz0l 1,2 SRRBCRERAA! SRblidRfyLRerdrdriggd 1 on. t he

conpounds of the adm ni'stere Inati‘on wth PPAR al pha
agonpst such as, where ¢heani eadi€aVray Be sObstititet! ohe oconwrertinwes by RO; of t he

i nvention, the conpounds of the formula | are to admnistered in
conbination with a m xed PPAR al pha/ gamma agoni st such as, for exanple, GW

1536, AW 8042, /%Vﬁ EL &t Pﬁgﬁe@gﬁ;svmpﬁggg{d%pgi NE, Ys)akg-ON, i i on, the

conpounds” of the Tolmila ni ster ombination with a fibrate
such as, for exat@h-€e)-bikyhS-tCaCe)-alkyl, (Colspatyphepyk GOBHaCOOt n one
enbodi nent of thz iﬁ&v&n[i gn, t he conpounds of the fornula | are
administered in &&m5eN3Y6n with an MIP inhibitor such as, for exanple, Bay
13- 9952, BM5-201038) R-103757. 20 In one enbodi ment of the invention, the
conpounds of the fornula | are adm nistered in conbination with bile acid
adsorption inhibitor such as, for exanple, HWVR 1453.

and the physiologically tolerated salts thereof, for producing a medicament for
reducing the blood glucose level and treating type Il diabetes.

30 The invention relates to compounds of the formula | in the form of their racemates,
racemic mixtures and pure enantiomers, and to their diastereomers and mixtures

thereof.

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

35 may be both straight-chain and branched.



2s I n one enbodi nent of the invention, the conpounds of the fornula I are
.adm ni stered in conbination with a CEJP inhibitor such as, for exanple, Bay
194789. In one enbodi ment of the invention, the conpounds of the fornula I
are 30 administered in conbination with a polyneric biIe aci d adsor bent
'such as, for exanple, chol estyram ne, coleseve odi nment

of the Phamcpeutlcatlv]ac‘sﬁn@blermtscﬁretn@éﬂth ?‘é!lq%l%\fq-f 'Haﬁhcﬁ! %&’@F@gb

conbi n | on | I MR1171,
oy soeberaliaf o P ghiitel SOEPHR in DAKE BbmpdRel it the suiager paspl LT
are ad”l:é‘r'n bah@sl THesewHNsMbstHave 4 bhannmfm‘canmabn:epiablemiasr céation.

exanp guavam m be. I n one enbodi nent, of he | on t he coia?gunds of

t he 5 or Buitable phesmagewligallyiagcepiable Acid ﬁ COMRANISA %t such
as, for ngégﬂ&kﬁ gi &f‘?\éfgaﬂlé‘aei S SERR Q! l‘ygi'?écr%né Béld' Hy@ﬂab'r@rﬁlc the

COITpOUﬂ are a m ni ster in combination with a

| i popr opRb$pHdriea seetaplivdphonic, sitridand sulfianic acidexampoEorgaoiclasds sueh one
enbodi nent of the inventio

adni ni s@8sien exampiiAcele ?SE’ \Rieﬂﬁe%‘??%ﬁ'cc?’PB%?'%%‘V@%W%%F&@? such as,
for exagﬁks.?c t%ﬁ.;@c?\ %co%@ isBtHGRicERRRE | 15BIBbidMic, IMd@leid)weilici on, the

conpounds are admni stered in conmbination with a squal ene
syntifiet agsthamésuioni, sauanhlcap-tohxeneeul&'md: and gataricaaids. Spitahle one errbodl ment

of the invention, he co ds.of the f

conbi naphéﬂnﬁf??q{"’é 'Y PRETH E’ sig sal %eoﬁmﬁ’or@ffghsaagg Sﬁgg‘r %‘%é‘rer% CI -1027
or ni cof JHhCaé‘ b&tugi And p6t=RERM RN arf alklkne Bathmetal saltse(suohmeunds of the
formJIa are nistered in conbination with a |ipase inhibitor such

as, for magngsium andl daleiam salis).one enmbodi nent of the invention, the
(izrrpounds of the fornula | are admnistered in conbination W|th I nsulin.

15  Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the scope of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable

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

20  The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention,
for example an ester which is able, on administration to a mammal such as, for
example, to a human, to form (directly or indirectly) a compound of the formula 1 or
an active metabolite thereof.

25
Physiologically 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.



I n one enbodi nent, the conpounds of the formula | are admnistered in
.conmbi nation wth a sul fonylurea such gs, for exanple, tolbutam de,

gl i bencl am de, glipizide or gliclazide. In one enbodi nent, the conpounds of
the formula | are admnistered in s conbination with a biguani de such as,
‘for exanple, nmetformn. In apother epbodiynent the c ounds e formul a
| are agﬁirﬂ‘%Qmﬁrﬁ'mﬁ%WWﬂ% ‘gflngBPgatli &859% pgg?&){s&bpexarrpl e,
repagl i gi | lofodicaliye

i i s A D g e G et e o

exanpl efurictioghl derihaitiees tharbof ag descrihgidoagretrazone, rosiglitazone or the
conpounds di sclosed in WD 97141097 of Dr. Reddy's Research Foundation) in
part?$cul ar

5-[[4-] oRE RS i ' imidiseerdtPnyddmisingtiomaatay | ] - 2, 4-
t hi azol i Pf\cgg’i]one.de n&ghglf%rnnﬁlggi)(ﬂeﬁ?gwﬁ%?@égﬂpounds of the fornula | are
adni ni so#ierchctine iirgredidntsiat i on wi th an a- gl ucosi dase inhibitor such as, for
exanple, mglitol or acarbose. In one enbodi nent, the conpounds of the
formula | are administered in conmbination with an active ingredient which
acts on THaGASIIARRLENABbUR bRfSTIMUA FhadetRarplo dtlebeti asditetl such as, for
exanpl e, tol butam de, glibenclam de, 20 glipizide, gliclazide or

repagl i hialegichheftact depbods opra numher ebias ad@r@xamﬁ% therspacifia are

adm ni stered | onbi nati.o i t.h . f o d
compoundem S S AR e s L e D¢k < Einipishiafiof IREIARRET
sul f onyldahafioAnst tRE pakieRte Theeizilgldosk de generailg i tieamgei fremi0. 3 megitd a

sul fonylurea, insulin and nmetformn, 2s insulin d tro&Jli tF\zon jfnsul in

and | ovdO0amgritypisadly flom 8 mate 8rmaheeidaward PehKIRPRAY Y9 e F or nul a

| are adm._ni r i i i 1 i i , MA4
agont st Sxegis o G g REy ARrBilehbhs doinapee, & xatigle 204 fnge 2t
ant agonifedrl 0.3 ritf @ 1.0mgkgpwhithsdan sulitabfyobe sdministared sl infustoy &f-HX h@ul at i ng
hor none) agoni sts, CCK 15 agonj sts,_serotonin reumakefi nhi bitors, m xed
ser otonitﬂé%QiQQ peckilogramrantpe mintiamRNiiARie nfusion Soiitions forigsRsi n

agoni st 3@53@%%‘@%3%‘}1@9, oF BXamfile fdin 001 B 10¢hG yBickRy fRRP1AgIEAs! ng

conmpoun goni's ecoupling proteih 2 or 3 nodulators, Teptin
agoni st s10 B4, peoniiltliter. (Singlecdosesthay cotiap, dat eyamplepfros 4ma ts&0 Brfi bi t or s,

PPAR nodul at grs, RXR | ators or TR-.aganists, | ; a(=1g) t he

i nvent i dhe ackye mgfﬁﬁ'eggﬁilh)'@' Pﬂ'ﬁ)roé’éﬁser?{ Ira@&fog\gtrﬁﬂy Cgﬂ%ﬁggggng%hﬁﬁéhp m t he

ot hey, ac{ | j ' i lioyes Whichrgdrebe atntnistered orallye

ool mon ] R S s A B e e ur ar ne.
In a furduutrasiboekarepie, capsules hetabieisi mayicogtaini ienexampls, fiam 4 I n one

f 1.
nbodi th th ti i di i [ i t, th
ol her netbap o Pl 5 S RALAR. P peonBEhiy dfthe bRy dhngBRag [orL 1
t he conpgymfifor, the'ompbinisof forailarmayites eseatas theccorbpoand iselfibuit di et ary

fiber materials, fpref erably insoluble dietary fiber mat er*’\al S sucgaﬁs, for
exanpl e, thexraseprefeGipimtie formwaf @phmacsutical GomRrasiten WHh 8RASERIAN At i on
or by separ. dod o i (E?)él‘b% i t it igghd Car omax.
Car ofrax g%{hg@%o%&bgh{"%gr# %ogise#e I n 9 Eae&%(')r?%%ogfﬂsggggt Iu#fs 20 such as,
for exangdmpaiitilewittethe athedingredientsraidisé colwositiontanicsis it hagufubéerithenat any

sui tabl e combi nation_of the conpounds of the i.nvention w.th nor e of
the af orpatightisdiraithe SR SaFRF ’Qﬁﬁl%Sp"l ?Qiﬁg?rl Q/ﬁﬁwa %?’%?QW& R'éq?g'%bw

phar maco i : bV nﬂfﬂﬂdaébc i r angblet,ihicht he 2s
protecti ﬁ’gmggﬁkéﬁ@?‘%y&t e pr eseﬁt%"?g?\(\e/ggtgié'ofg?gﬁglpifﬁtnti on furlt her

rel ates traycamtaindesn D05% e 950 bumaightrofdhe aptive ngsediats Qthek he general

formula I, which copprises qgbtaining the conpou . far | by

br ocedi RaTTRGRSGAIACD e e rY dhpHB o Bt e et il be dter
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.



16 RI0 9 ~ O=CN /A R1I0 9 ~HRL3 HONHIIl ~OHO N-N~'""~ R/~ QO ~~ O
-OORI1 R12 R11 R12 Il R13 R1I0 R7~-N N N A Rg R4 R3 N N1 A R7-N O R12 R11
~ OOR6 ~R5 VI | For this purpose, conpounds of the fornmula Il RI0O RO ~ HO
N~H O ~~R11 R12 (I1) in which R9, R10, R11, R12 are, independently of one
-another, H F, d, Br, O(PG1 to 15 20 CF3, , OCFS,

O ( C~- dBhamnasgutical gampesilions RE |anth@2l@z@)thaﬁﬁ§HWb'gg0r(@'ﬁ @8%tabl Ky )

S ( C2- e

Soo . (BRI AEH e (R ey Butsifdstan) ot plrenferar @y kgmaigl L ) - alio
(C3- ?asg%ﬂ;?zéc?ﬂé mt(éﬁ%%%arg}mfawrml of ﬁ’tr-a@émews)ladmlms,traﬂm dtowh

O N9+ (e mopt £ Syl moyte, o AT HOYSRNON KRPEBAS ippach [npiiael e th ?Lm L%
NH- |

be su bgﬁatgu%éaa s@{aruty‘t\&ﬁtcﬁé}cgﬁﬁ@% to 'N@‘é%gé@?ﬁaﬂn th@"?ﬁt@ré&?hgrﬁgw ring may
O ( C~- Ceompblimd of ta?mulaacﬁsed mmase Caated @m@ﬁaumsmmd opatedislows 2) 2;

whi ch' R2_h
nonn Fieass forauiatins e bapag AN tis rAmework 3F the, vantisn. FREIEheL V|
tetrahydr Q0¥ ?6%90 bnd ghéﬁl&vmc@tﬂé%%%t foul?ﬁalaubﬁs BUIRDRS abatihgsvesitant

protecti group for a rou s) such as) for exa
( C~166) toagastric juice nyhlpn$é:eetlhlpsalac¢taiemmai@hey potywmnPacetate phthalate,

atoms ohvamyPBRIMGHS ISR SRinARE and R R RIRER of pllferd B ety o 2P

known pgﬂaqﬁéthyﬁng{%@fy esters) such as, for exanple, (C--C6)-alkyl,
benzyl or hoxybenzyl; are reacted Wi th i socyanates of the fornula |11

Iof S;CHN\ {A aoi (I1'1) in which 20 A" is pheny.I napht hyl, where the phenyl
% pebn e nfeiagBBte A SoMiSR s e dra Bdfrinifa6ish ieise fVinefofh of BT
0§ CRpabmi i bkl ool S st Atk
(2563 aIC-If)e@gaph of mmyo@amgp qu;gn'@upI gi,meogmgq)und ot(formcfe? l; as BGWde(rs

(Go. co) & KIS GssqptsHopsdiicioion g alefis i ARl T o s |

a N E (F;sﬁng%l)?m AN g@e@?gwcrgul&?f@msh(ﬁmmmmw)as already

CyCIl Oa N- 2 . .
CCor 05) TaemtaneHabRreRaregy. Y BB R AC LBt whichdnsluAes & »
NH%(%t?pgﬁ\gﬁllch%e alhiv gg&%bﬂ andVheSOZriBP aoNibh nideesndisteofidieron  ring may

be subs to tw ce
more addltnonal |ngred|ents) 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 carrier, after which the product is shaped if
necessary. Thus, for example, a tablet can be produced by compressing or

25 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
appropriate mixed with a binder, glidant, inert diluent and/or one or more surface-
active/dispersing agent(s) in a suitable machine. Moided 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 |



is CN, OG(PG1), (C-0C6)-alkyl, O(C--C6)-al kyl, CF3, OCF3, COQ PG 3),

-C00 (C~-C6) -al kyl or CON- (PG 2)2; imgrich PG3, PG2 and PG 1 have the

meani ng descri bed above, in anhydrous organic solvents such as, for

e?arrpl ﬁwith@ﬂ@tﬁingt nbtraally sucresetndigum beabicodtagacantht and ipastilless

‘at nosphere at reaction tenperatures between 10C angd . the I 1in oi nt of

the_sol Wit eompgene comaoued s naitosts Susteas SRt And Seele ro ko h Ho
A . A (I'V) in which R2, R9, R10, R11l, R12, and A have

t he ma%ﬁ@sggggﬁﬁér%é\/e. i s Conmpounds of the fornmula IV are reacted

Wi th coupling reagents customary in peptide synthesis, such as, for

exanpl e, carbodiim des such as di | carbodii,m,

di i sbpr ’ch?IR!Wﬁ@&ﬁﬂﬁﬁ%@?"tp&sﬂ&ﬁ‘ﬂ%&E&hfg)é%é[ﬁmer aéav'%gﬁﬁéﬁ?ﬁ]c%ﬂ%ﬂﬁ e and

simlar : j i i
O (( cyaR é%g% §?£ﬁ§ﬁ§+@n§é§@?gﬁ grgmw)r?g)?éﬂsﬁl&rl‘\ld ,Of\lfo-r%ngtlar Lr\#ve'%'%r}fﬁer oni um 20
t ﬁlt r af glpoefetablyatsmtcﬁrliﬁmﬁfh thedloachgf thetintendedrecipient f There prepacatiansaraci d
chloride, for . ' t hi I l orid . t.h
VRS | Preferably opTTRIS\aie Hsevenaaslathaian samiiarDale BiduBhend s ris
'S ~- 3 i irhaltigie ctidn. t f b PG 1
) s, P B e e e 2 e ()
EI—L (16:,[ . @g)\-meiey?bly meH(rcelucm blulnlﬂlytlplzhe compasingrwith watesang/making theeny| |

enzo[ 1, .oxol yl. tero o Ry LAy, 1 i di
et ahy deui shiion Heufe APH s BniCiyiny BEGHE HuerhBR Nttt ofthe !

enzo[ 1, R R i 0.t 5% eijilo tieet J '
each e e R o o oo DY e R e e e "
O (PG1), NO2) CF3, OCF3, (C~-C6)-alkyl, (C--GCs)alkyl-OH O (C--C8)-alkyl,

o ve comsEmetelucargariostight' SeRE for TG lsyraioly o grfRleBi e 0y
(V lis): foam oheinglese dappdsitoriesf Thess earvbe produded B mixing anguoapalsndf  t he

formula I is not a hydrogen atom be al ky]ated by reacti i th d
of 't he fa5thafaimAa | ROLB.OnG QMPIe beNaRtRRLIPIBGATeTs. T Reinte CRRGAn | oavi ng

group S"b‘iﬂte?,sanJ gﬁaﬁﬁ&m F'esu'ﬂﬁ'lgolglﬁ&ure‘?ryl sul fonyl oxy or al kyl sul fonyl oxy;

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

20 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 present in 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 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
or iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318

(1986).



2s and R15 is (C~-C6)-alkyl, O (C~-Cs)-alkyl, CO (C--C6)-alkyl,

-C00 (C~-Co) - al kyl 20 using a baseguch as, for exanple,

1, 8- dlazablcyclo[S 4. 0] undec-7-ene, in organic solvents such as, for

exanpl e, dichl oronet hane or acetonitrile, to give conpounds of the formul a

‘VIIl RLI3 RIO RO R2 RIS R7I~-N N /N /A OO VI in which R2, R7,
RO, RL(Furtter active ingredients suitahle for qamin WH@&%S%SC% bed above, and

after e f
o oups s Aits e ForldcO cHébrer 1760 RGBT THEY riaber Ve, |

]Bé?nu:?;éblrﬁbﬂeﬁwnmmmgmrMS ofrthe fomnulb A of the imvebtiom Henlaﬂl@éiaptfﬂfnds of the
t he sappm@"?élgtné?rﬁ%r%&te&ensai@\ ot BHRUNPERES othe R ARG o .
acet oni écgrhb‘?\ i6n éV(t%'RE ﬁ%ce% @ltl‘l@rtt§/ aféya&HPﬁéiﬁﬁi@htofrtﬁgﬁ\éﬂJ/e of the

sol vent: MARSE e Ity f eparing conpounds of the fornmula | in
whi ch Ra rementb)tdltlm@ﬁatlmtsmr||r$thhaﬂmrmd¢anrblna'@0ﬂ praduisisip wiige @e: 21 R10

RO R10
L0, Sl ol st Pl i R GBS )

HRL5 (PG 3)-O N\/N /A o o OJ ~~~~~ RI1 R12 X1 RL deprotection RL3 RLO
RO N NI5 A~ R8 R4 R3 H | , ~ R7-N N /N /A R7- HV~% ooqQ
% O O RntidirbetigewsinRisidg) IR}GLP'H\ Q\Wﬁ mUBBHEB%f&@So?U%?eS foy example; Fanus

heis ) et VR PRI LEE fefivilybedinad tor S ENBRe dRichsdd ih G2 and P63

ove, are’'converted 1nto 1socyanates of the
f or mul 2agg/08871 of Novo Nordlsk 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 lipid metabolism, such as antihyperlipidemic 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 | 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, tiqueside, pamaqueside.
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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 combination 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 | are
administered in combination with a CETP inhibitor such as, for example, Bay
194789.

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

example, cholestyramine, colesevelam.
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2 i one-embddifmeht 6f theZinvertion, the conmpounds 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 | 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
administered 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 embodiment of the invention, the compounds of the formula | are

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

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

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

—
(=

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in woO
97/41097 of Dr. Reddy’s Research Foundation, in particular 5-[[4-[(3,4-dihydro-
3-methyl-4-oxo-2-quinazolinylmethoxy]phenylmethyl]-2,4-thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in
15 combination with an a-glucosidase inhibitor such as, for example, miglitol or

acarbose.

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,

20 glipizide, gliclazide or repaglinide.

In one embodiment, 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,

25 insulin and troglitazone, insulin and lovastatin, etc.

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

30 agonists, 3 agonists, MSH (melanocyte-stimulating hormone) agonists, CCK
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In one embodiment, the other active ingredient is dexamphetamine or

amphetamine.

10 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.

15 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

20 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 aforementioned compounds and optionally one or more
other pharmacologically active substances is regarded as falling within the

25  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:
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For this purpose, compounds of the formula {|
5 ,
R10 R9 F|{2
HO N-y
© R11
in which
R9, R10, R11, R12 are, independently of one another, H, F, Cl, Br, O-(PG-1),
10 CF3, NO,, CN, OCF3;, O-(C4-Ce)-alkyl, O-(C2-Cg)-alkenyl, O-

(C2-Ce)-alkynyl, S-(C4-Ce)-alkyl, S-(C2-Ce)-alkenyl, S-(C2-Ce)-
alkynyl, SO-(C4-Ce)-alkyl, SO2~(C1-Ce)-alkyl, SO2-N-(PG-2).,
(C4-Cé)-alkyl, (C2-Ce)-alkenyl, (C2-Cs)-alkynyl, (C3-Cy)-cycioalkyl,
(C3-C7)-cycloalkyl-(C4-Cs)-alkylene, COO-(PG-3), COO-(C4-Cs)-
15 alkyl, CON-(PG-2)z, CO-NH-(C1-Cg)-alkyl, CO-N-[(C+-Cs)-alkyl]2,
CO-NH-(C3-C7)-cycloalkyl, N-(PG-2)2, NH-(C4-Ce)-alkyl, N-[(C1-
Ce)-alkyl)2, NH-CO-(C4-Cg)-alkyl, NH-CO-phenyl, NH-SO2-phenyl,
where the phenyl ring may be substituted up to twice by F, Cl,
CN, O-(PG-1), (C4-Ce)-alkyl, O-(C1-Cg)-alkyl, CF3, OCF3, COO-
20 (PG-3), COO-(C1-Ce)-alkyl or CON-(PG-2)z;
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hydrogen atom in the amino group;
10
PG-3 is a generally known protective group for esters, such as, for example,
(C1-Ce)-alkyl, benzyl or p-methoxybenzyl;
are reacted with isocyanates of the formula |1
15
O=C=N\ﬂ/A'
O
in which
20 A is phenyl, naphthyl, where the phenyl or naphthyl radical may be

substituted up to three times by F, Cl, Br, O-PG-1, CF3, NO2, CN,
OCF3, O-(C4-Cg)-alkyl, O-(C>-Cg)-alkenyl, O-(C2-Ce)-alkynyl,
S-(C4-Cg)-alkyl, S-(Co-Ce)-alkenyl, S-(C2-Ce)-alkynyl, SO-(C1-Ce)-
alkyl, SO2-(C4-Cg)-alkyl, SO2-N-(PG-2)2, (C1-Ce)-alkyl, (C2-Ce)-

25 alkenyl, (C2-Ce)-alkynyl, (Cs-C7)-cycloalkyl, (C3-Cy)-cycloalkyl-
(C4-C4)-alkylene, (Co-Ce)-alkylene-COO-(PG-3), (Co-Ce)-
alkylene-COO-(C+-C7)-alkyl, (Co-Ce)-alkylene-COO-(C2-C7)-
alkenyl, CO-N-(PG-2);, CO-NH-(C1-Ce)-alkyl, CO-N-[(C1-Ce)-
alkyl], CONH-(C3-Cs)-cycloalkyl, (Co-Ce)-alkylene-N-(PG-2)z,

30 (Co-Co)-alkylene-NH-(C4-Cg)-alkyl, (Co-Ce)-alkylene-N-[(C-Ce)-
alkyl], NH-CO-(C+-Cs)-alkyl, NH-CO-phenyl, NH-SO2-phenyl,
where the phenyl ring may be substituted up to twice by F, Cl,
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Md ar%w)%rgugozga%i@s&vents 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
formula IV

10

R10 RO '}’2 H
" STy
K O O
R11
R12 )

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

15 Compounds of the formula IV are reacted with coupling reagents customary in
peptide synthesis, such as, for 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 thionyl chloride, with compounds of the formula Vv

IIR13
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-(C4-Ce)-alkyl, CO-N-
(PG-2)2, NH-(PG-2), NH-(C1-Cg)-alkyl, N-[(C1-Ce)-alkyl]z;
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R14 is F, Cl, Br; O-(PG-1), NOz, CF3, OCF3, (C1-Cé)-alkyl, (C1-Cs)-

alkyl-OH, O-(C1-Cg)-alkyl, S-(C1-Cé)-alkyl, (C1-Ca)-alkylphenyl,
COO-(PG-3), COO-(Cs-Ce)-alkyl;

10
to give compounds of the formula Vi

R13\ R10 R9 R2

r7—N \n/ \n/

© R11
R12 V1)

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 VII

R15-LG (VII)

20 in which

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

arylsulfonyloxy or alkylsulfonyloxy;

25 and

R15 is (C4-Ce)-alkyl, O-(C1-Cg)-alkyl, CO-(C+-Ce)-alkyl, COO-(C1-Ce)-alkyl,
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5 (V)

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 formula | 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:
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10 to result in compounds of the formula XI|

(PG-3)-0
R12 R11 i)

in which R9, R10, R11, R12 and PG-3 have the meaning described above,

15 compounds of the formula XlI 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 Xlll, selective deprotection of the COO-(PG-3) group
and subsequent amide coupling with compounds of the formula V to give
compounds of 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 solvent.



N NI \ N NI \ NNNI U-0~UJ-o00 ~UUU Opxxxx)\ =x2Z==1Z
= =Z*d~~d d ~t ~d ~~~g4-~td d Eaz==z2z~_=2z, ~"
, ", ,, "™ "™, ~c~c~cocccacfl cc cocacocccOc~cfl cocc=__=12
=_= Z ZTReex a?nples detailed below serve to.illstrate the invention without, however, , ~ "
MMMMMMMMMM MMMMMIZZZZZZZWUUUUUU&§U~'- Uu U N
000 O NmastrictingribIbeonrasunednsaldification and decempositipnpqints (Fpz have noty _7 777
Z 7277 7,7 7777 ,

TN NbRcherﬁéﬁd%rmi &F%rﬁll%ygpgnywweﬂem%fe oV CV N (V a C C C C C C
cCcCcCCC~~> > O0O0O0O0OOOOONNCCCCLLLLLLLLLLLNN
ONa aaa a aaa. a n. aaaa a NMet tf~~D1~-00C1 O~ NM~~1t0 ~NNN
NNNNNMMMMMMM~NNNNNNNNNNNNNNN vYYYYYY-C
~CYYY~-GOOOOOOOO0O0O0O00=_%-%0- U=-=\ 7z - %-%o0- UZ
I=_=ZZZZZde'~~t'~t~~~~d'~d'QZZ=_=ZZZZZZ~CO
coccc~c~coc~c~cocococfl eol 221 2722272227277 727==271z2Z7F
Z22ZZ~MMMMMMMMMMMMMch MMUUUUUUUUUUUpP OOONN
NNNNNNNNNZZZ=ZZIZZZZ~ZZZZZZZZZZZZNNNNNN
NNN~NNUUUULWUUUUUU~~t ~d;, ~~~t ~~t QNNNNNNNN
NNNNi i i _i _~i~|iiCCCCCCCCCCCCNONNOOONNOO
NLLLtLL.CLLLLtaan a aa ~al COCG O~NM'~00-~0 -~
MMMttt d ~" et ~NNNNNNNNNNNN ~-000000O00O0OO0OO0O0OO0ZO



0

\' -\ - ~- '\ 00/ o\ /[ ~/ _=VU-00%%%%%%-02z2zZ
.2z2zzzzzd:a~ ~~~t ~~~ ~.N222221222Z2Z2ZCOCOCCGCCC~
cfl cocDcDcfl ec 22272\ 22 21| Z| z Zz 2z 22727272727 Mc% c~ c~ c~
CVho- c% c~c~c~Z1 272 ZZ1 OONNOODO N N NN NNN{ZzI Z21 Z
L 7272 727272721\ Z27227272Z72Z7ZZNNNN-~-fN~NUViuUvuyuU-~-ju-~-Jju* ~"' ~
~Vd Vn N~NNNCYNCV(Q,4 Caltd, ~t J14Q ULL~L~Ln ~aa
adaaNNNNN~NNNN OédQQOOOOQQOOOOO Qe NN ZUUNEZZPD
N=l ZC-MW-OUZ a~~~ a~ Q0 ~Z @z @®|° °© S|o|o ° S
a* 00=xxZx~~==xZI LZI LU: | i ~i i =UUL :I-UUI-I-i~Z::1-:-:I-H1NN1LUU
UZZUUUN. . . =UUU . .. =ZZ=7=7Zx=xZxxgxxuuuud |~t ~t fr| 4t ~t |d" ~ |~ ~t |[~t d' d'
d'" EQXXXXXXZXXXX
IT|T «
O): C;C.g,cg, b
) (o] (o igry Y
&l J Q|55 o [:>
BN e
\ I
<
- > © FlT T T|z|x T T
X—-=Z
>;::C) %
N Blo ™ mlm|m ™ ™
o
3 o 0/ T T TTiT T |%
~ ~ w o b ©|b|w© © ©
E ,.,——,,co ©ol|T T I|T|T I T
i 4 b SlBls |8 |8
@ /§ <|T T T|T|T T T
DC—T O 4P < S Y A e
> oo T TEE X
0 4P ™ vl N N
el T T|T|T T T
%E:: T T|IT|T T T
5 B [BEE [ B
8 o o gl |
= <> = === = =
Q E o oo 0. o
]
© .
-% m-r o~ i | © ™~
l_




, X 1z Ix 1x 1Ix 11 nm wil nl unmll w, w1l

30 EHO-5(°HD) H € HS | 1D¥ ] H=Z H [D-Z-1Auayd ¥4
OH
)0 )\@x H € HS |10V | H=Z H [D-2-1Ausyd 0z
O/
%0 )\Q H € HS | 10¥ | HZ H H 1D-2-1Ausyd 6l
O/
30 /\Q H € HS | 1D¥ | HZ H H 1D-2-1Auayd 8l
0 HO-*(*HD) H € HS [ 10v ]| HZ H H [D-2-1Ausyd Ll
%0 HO-(¢HD) H 3 HG [ 1DV | H=ZC H H [D-2-1Ausyd 9l
)0 EHO-5(*HO) H [ HS | H¥ H-Z H H [D-2-1Ausud Gl
\%@/ZNO
30 H € HG | H¥ H-Z H [D-2-1Ausyd 14
\J‘\Q\O/
)0 0 H € HS | HV H-Z H [D-2-1Ausyd £l
) ngi002-¢(*HO) H € HS | HV H-2 H [D-2-1Ausyd Zl
OH
%0 \/\Qoz H € HS | H¥ | HC H [D-Z-1Aueud L
OH
o \/\Q H € HS | Hv | H=Z H 1D-2-1Ausyd (1]
O/
%o \/\Q H € HS | HY | H<T H [D-2-1Ausyd 6
\)/\O/ﬁHHHmﬁo
%0 10 H € HS | HV¥ H-2 H 1D-2-1Auayd 8
xS »ex 8 | ..epluy 9 ry ey < v "x3

1x ,x 1z ,z 1z 1z 11 cfl1 cfl1l col col c~1 c~1 ¢c~1 col col

- COCOCNCACOCOCOCOEOXXXXXXXXX 1z 1z 1Xx
NUNMTMMTENXX XXX XXX XXX XXXXX 1x 11




=d1

M

ks

NO

3o H S H9 | HV | HE | ®HOC H 1D-2-1Ausyd €¢
~I

A0 0 H g H9 | H+V | HE | HOZ H [D-2-1Ausyd rA>
OH

30 \/\Qoz H G H9 | HV | HE | *HO-C H [D-2-1Ausyd X
OH

3o \/\Q H g H9 | H¥ | HE | *HO-C H [D-2-1Auayd 0€
O/

30 \/\Q\ H G H9 | HV | HE | HOZ H [D-2-1Ausyd 62

\/\o/@\/zwo
)0 1 H g H9 | H¥ | HE | *HO¢C H [D-2-1Ausud 82
f,zQ

O H G H9 | H¥ | H€ | *HDC H 1D-2-1Auayd 1z
OH

%o \/\Qo\ H g H9 | H+V | HE | HOC H [D-2-1Audud 9Z

O/

30 /\Q H G H9 | H¥ | HE€ | *HO-C H H 1D-2-1Ausud T4

3o HO-%(°HD) H g H9 | H¥ | H€ | *HD-C H H [D-2-1Ausyd 24

30 HO-5(°*HD) H G H9 | H¥ | HE | *HO-C H H [D-Z-1Ausyd €z
N°O

4o /\Q\ H g H9 | H¥ | HE | *HO¢ H 1D-2-iAusyd (A4

wexxSIN +:8Y | ..Opluy ! Gy 9y vy [=Y] EY v X3

M xM xc7 x UUUUUUUUUUUUUUUUUOOOOOOOONNNOONONOL NI NI N1 NI N1 N1 N1 N1

ML ML ML ML ML M ML ML MM M M MM MM-~7 xMxM xfh xf0 xfh

-Xf9

97




3

NI NI NI NI N 11 N1 j,1 N 1~VCl >. T

N,

N1 N,

)0 ¢HD0-2 H [D-Z-1Ausyd 9
No € AUD
)0 HDO-2 H [D-2-1Ausyd 14
\/:\@\ O/
40 0 G .HDO-2 H [D-2-1Ausyd 44
30 €HD-5(*HO) G EHD0-2 H [D-Z-1Ausyd (34
OH
)0 )\Qo: ¢HD0Z H 1D-2-1Ausyd rA
~O N0
%o /Q_o ¢HO0O-2 H 1D-2-1Auayd %4
¥,
(),
N
0 Q ¢HD0-2 H [D-2-1Auaud oy
OH
%o )\@mo\ H G EHD0-Z| H H 1D-2-1Auayd 6¢
3o HO-%(°HD) H S ¢H00Z| H H [D-2-1Auayd 8¢
%O HO-%(*HD) H G EHDO-2| H H [D-2-1Auaud 1€
N°O
%0 Q@\ ¢EHD0O-C H [D-Z-1Ausud 9¢
0
zLﬁO\//
3o O EHD0-Z H [D-2-lAuayd GE
)0 EHO-S(°HD) EHD-C H [D-Z-1Ausyd ve
xS »ex8Y ey Y v X3

j11

N1 NI NI NXXZXXZXXXZXXXXXXXXZZXXZZXXXXXXXXXXNNNNNNNNNNNLI~N V1 wl nl1 y11 wl
«wll ml nN V1 'nNl~j' ~~~~""~~~~"~"~~~'d. UU 1UC 1c~i UUUUUUUUUNUC~i 1 CN !'1 NN




- . >, - >, C

>,

-CL. ~C-aLLtLtLLtt~'t~" dd~~~~~~~~dCsO~-NM~Ox 01~CQO07Ce- NM-OVN
, GGG G-C-L . Y-G-C, GY~CO0000000000 M WM =M Z =

CC~1 >11 >11 >1~>11
INININNINNNNNNNNNNNN

. ~CC~=

N

N !

N

NS

n

S

o

Z o _

- N

O N

S M0 H S H9 | HV¥ | HE |®HO0OZ]| H H [D-2-1Ausyd

£ N Ao

3 o~

N

.+ o H G H9 | HV | HE [*HOOZ]| H H 1D-2-1Auayd

N . —~

1 0

N c Yo H G H9 | H¥ | HE |®HDOOZC| H H [D-Z-1Ausyd

Wm N°O

: 19

s 2 )0 H G H9 | HV | HE |*HOO<C| H H 210-9'2-1Auayd

" 0

- 4 Yo H g H9 | H¥ | HE [®HDOZ| H H ?10-9'2-1Auayd
O N o H g H9 | H¥ | Ht |*HDO2| H H 219-9'z-1kusyd
~ 2N o HOO2-£(°HD) H 5 HO9 | H¥ | H€ [*HOOC| H H [D-2-IAuayd
! QN )0 HOO0D-£(*HD) H 3 H9 | HS | HV¥ | H<Z H H [D-Z-1Auaud
) WW ‘ON
DS~ Yo EHO-5(*HD) H € H9 | HS - H-Z H H [D-2Z-lAusyd
U__1* ON

I
N~ )0 HO-%(*HD) H € H-9 | HS ¥ H-2 H H [D-2-1Auayd
W“N1h ‘ON
D M — Yo HO-5(*HD) H € H9 | HS ¥ H-Z H H [D-2-1Auayd
wb - OH

- X
L S Yo OH H € H9 | HS ¥ H-2 H H [D-2-1Auaud

S xxsSN «xx8Y 8 [opuy| oY 9y Py 3] 2o | LY v

|
1l M1Z_

8T

S &N
N _~. N




M MMM M M M

- MLLt i U~LLLLLLI LLLLLLLr ~ZUU=UUUUUUUU~e%-0O0~i 0O0O0O0O000ONNNNNNNNNNZZZZZ72777| 27727
Z77=7777ZZNNNNNNNNNNNN11F T 1111 11 1T2U00UUUUUDLULUUQRL N1 N1 NI N1 N1 N1 N1 N1 N1

N1 N1
CNILEIEHLINE 111>, >,|~>, Tv>, ~p, ~>, CAQCCCCCCCGCCNNNNNNNONONNULLLLLLL
ga.a.adEEI.00:~0rNNU'1n~Cﬂ~~1~hNVMDOOOOOO~000)00CO~NNNNNNNNNNN
+ 0 ~@| - oV ~l, aijh L 0 g~ a~ XS~ D Ili|x~ 0l ~ 7
~~0~~ @i~ {80 & ~h&B po-~ ~ S~ ~ NP~ B~ ~[8 w8~
'b UOIE|~" +\NN['~. Q. |.., OU~b ~ ~
e S| ¢
5 Q ) Q} 5~ Cb
|2 o
{ W ¢
) Ol b
pv] = = = R s = T |T T T |T T T
*
©
Eto 0 Tel 0 | Tel 0 |o el Tol
<q
a BT T T EBF O T T Tz
o Ko |© |[© © |b o & |© %) b
o T T T T T T B
it |« |« < < < <+ < <+ <+
S R e T % T T |% T I
b | | o | ) o | ™ o
r |z £ £ I£ T r |£ | T
MO Q (&) O O Q (&) O Q &
2o o @ e |9 o o o |9
N N N N N N N N AN N
gl |z [z T |T T T |T T T
E:: T T Tr |z T T T o I
o | |0 o |0 O o |O &) O
&ole ol Rl d g & 8
< (> = > > = > > > > >
c c c c [ (= c C c [
(] (] (V] [ Qo [] [} ] [V] Qo
£ L = L L L L L L L
o T |z o (o o o | o o
» o (=3 = N < T3 © ~ 0
W w (1=} ©0 © © w0 w © [1-]

LLLLa. aa. aaa
b a~ UN x
"C N xz.~b
OO0t~ .0




U~~NaF iE ~F dE 9t dF dF 49 The conpounds of the formula I
-di stinguished by beneficial effects on glucose netabolism
they | ower the bl ood glucose |evel

are
in particular
and are suitable for s treating type |1

di abet eg T The tonpounds cah be Enploydd al dne or 1M conbinatioh W th other
“bl ood ¢ ulcose- owering act|ve i 1gredE/ents (lanti di abetics).l Exapp} es of such
bl ood g| ucose- owering act|ve inpgredjents gre sul fognyluregs (such as, for
exanpl el glinmepiride, |glibgpcl apide, . glJ cl dzi de, gl|ibor nurlide, i qui done,
gli soxei‘b%), het f or rr%, t ?‘gbut %1 delC|/§ i t dPones (sjfth as,|%f or g»(arrpl e, io
troglit @ pone, [OSi glitazonge, piopglitpazone, |repaglinide), &l phajg|ucosidase
inhibitorp (su¢h as, for exanpl e, acprlbose,l mglitol) or ilnsuling. All
antidiabelics entiongd in|chapier 1P Jof thHe Rote Ljiste 2001 can| be

conbi neC W th {he compound$ of {he fprljrula |l of the|invention fof inproving
the effe¢ct. Ad at i on| of the acfilve ingredient| conbination gan take

pl ace eit her by M ni $ on of [the is active i|ngredients to the
patient$ i ongi| { rodl{cts in which g plufglity of
active in $ i 3-1@7. repakati ¢ The
conpoung vl suiYadl e _fom\t n-eat ment  of
|ate co r| exdmple r s

retinopat rctidn nycocaridi al {Thfarction,
peri phera t hrjonboses, | art erifoscl ¢r psi s,
syndro mune |di seases| autoijnmuneg (i seases
such as, tor exam e OSt eopof 0si s cancer —Psoriasi s,

Al zhei mgr'ls, schi zophi nfectipus dj seases. |25 The actijvity of the
conmpoun %:was agsayed T+ 4y osphor st ase gractijxity assay
30 The effect of conpg e actiyi f the agtive florm gf |gl ycogen
phosphonylase ((GPa) wjg in-th r-se—gi+petion—by—Fg-i owi ng t he
synt hesili of gllycogen se 1liphosphiate by determ nji ng tlhe
Iiberatiglﬁnof il@or gani @ Alb{bhe jeactiongowere jearrijed out as
dupl i cat|€|det er{mi nati ¢ns 50 in mcrotiter|plates wth 96 well|s|(Hal f Area
Pl at es, Thstar [No 3696)—nyasurhg—therehange—+n—absorpti olﬁ—ew g to the
forpatiag|ef the reactiion produdic at (ti® wapel engt h|EBpeci fjI=d H&jei nafter
in & Mil|&|ékan |[#scent |@l i sd®Reader (l@poSystens, FiPand).{@n dder to
measur e Hpe—6Pg—enzymre—activi-ty T The TeveErse diTgctTom, | L e [géner al

met hod qfgEngerig et aljx (Engers D, $Reehos S, Magisen NBT Canz] Bi ochem
1970 JulpA4g(7) :|#46- 7540 was<used<t o Mmeasure[the conyersi on|~of dRycose

1- phosphatie i ntlo gl ycagen dnd irorgani ¢ phosphate Wth the folllgwing io
nodi fi cgtjlgns: |hugan gl yeogen ph&sph(%_/j:ase;g (for exanplelsi thxl. 76 ng of
pr ot ei n/le A Avgnrt s Phar Beut gehl an c@TbH?c*,"J di ssollwed i njebuf flex| sol ution
E (25 mNl-gi-glyicerophasphatie)—pH——6——MEBFA—ant1—-mdthigthreitol)
ves di | ytdef witlh buffar T (%0 m\fepest|£pH [0, 100 |[FM KCI [%2. 5iM EDTA
2.5 mv g2~6l-ﬁ)) anguaddi 8 on 8 5 81};8m ycogen |®o a cahcengylati on of
10, ug of| il§ pratei nl m|." Testh subst an¢&gwer gupr epar éd as 1M [sql ution in
DMSO and—ituted ‘Luﬁﬁ,‘um—vdi‘rﬁ_#mre solutjon 1. T¢ I0 N{of tfhijs solution
wer e addey|10, ul- of 37756 m\gl uclase, |g@i|gsol yed in bykfer s@rutija) T, and 5
mg/ m glgogen, plus 10 NI |of a {sol utli on of | human gllycogen| phosphoryl ase a
(10 Ng of[protein /m )| and [20, ull of dlycosel|l-phosphate, 2|/5 nmM |The

basel i neéghycog phosjghor yjlase | actl{myxty 2m i n t heTabsen¢®e of[X|est

subst ancie-|was det erm ned by| addiing 1Q ,jul of buffer |solution T (Qd.1 %
DMSO). Thg m xtjure was| 1 ncupat ed| at rlogm t efperature for 40 m nutles, and
the |iberated ijporganiic phosphate wag_neasured by the general ngthhod of

Dr ueckes| €O al . |3 Druecles RO Schithzel |9 Pall%h D, Ang® Bi oclfém 1835 Sep 1;
230(1): 173M77) (Wi th t|R fof¥ owi |y mdl | caffons: 5Q%L1 of |@ sto‘;b sol ution
of 7.3 28 anf@ni um @I ybidt e, |20. A& zi n€ acet at|€ 3. 6%€ascpEpic acid,
0.9% SDY| a@ adf®d to [, ul|dDf the: endiFe milEt ur e. AEer i nEubalFon at 45C
for 60 n nftes, |%he ab?orpt %n ai™ 820" was neasurdd. To ¢Eterfmje the
backgrouhd absofption,|in aj sepalate |m|xture the stdp sol ufli on wals added

i mredi at iy —after—addirfion pr thg glrucqgse 1-phosphatle soluffion.|30o This
test was|€@riegoout wgh al@onceptraf|ign of| 210 , uM|Rf the|Rest |Bubstance
in order determ ne fhe particll ar |i nhibitjiion of dl ycogen pho oryl ase a
in vitro by the test substance. 51 Table 2: Biological activity: EX.%

inhibition at



10 NML8727337547957712922035297830763186415044114636474649~
- 135136532260367086754180508444899090341007810193102141063511188112100116100
1179911870119971204012212128951478814976 52 It is to be inferred fromthe

tabl e t{hgt thd congoundd of the forrmulall inhibit the activity of glycogen
‘phosphar yl ase |a and are j{t hus very|suitaple flor | owerfi ng the bl ood gl ucose
| evel . {The prgparatjion gf some exanples|is described in detai|ll bel ow, and
t he ot her|  congounds of tike forml a.l wefe obtai ned agal ogousljy:
Experi ;#gtoal A& t: [ Ex&hple 1: aP 2- GPordifenzoyl |Psocyanat|e
2- Chl ori6yenzani de s difssol ved in dich|oronethane, {m xed witth 1.5 eq. of
oxalyl |9 chldride fand Heated to neflux|for |16 hourg. The regction m xture
was concgntratjed under hi gh vacuum and [eactled in stlage b wi tlhout further
puri fi cjatji on. |b) 4-|Chl orfo- 3-[ 3-(24chl or pbenzjoyl ) ur eijdo] benzoijc acid 20 1 g
(5.8 mm i[no- 4-|chl orobengoic afid were mxegd with 0./75 g (5.8
nmmol ) o | am ne ang .8 mmol )| of 2-chllorobenzoyl
i socyan acted at] roomtenperature for
12 hour Ssi dye wg i ith 5%
strengt ract t] di et hyl
et her, -4 pH 3 i The
resul ti i pi s filtered i suction.| c) Ethyl
4-{4-ch r obenzoyl) [ zoyl am rjo} pi peri di ne
1-carbo D ng {(0.28 nmol
4-chl or J-oroblenzoy o6 AZ aet+e—93—+rg—6428 mmol ) of
TOTU an 8 mmo| ) of dii qopropyl et hyl am ne (were 53 coupled in 1
m of d nt de. | he reactimon s@tuti@m was vﬂ/ashed oncde each with 5%
strengt ar bonpt e sol utijon angd 10% strengtih citric jacid sol ution,
and the phase—was—ered—anrd—econgentrpted—bEdanptes—2-52 and 188- 220
wer e syﬁ"g, anal pgy to exgnple 1. Expnple 94: io a)
4-13-(2|@ ez oy|w ur ei doj -{8 et hoxybpmzoic geid 36.1 (g (167.5 nmmol)
of 2,4- j& pbenzpyl ipkocyanate,| which was| preparegd i n analjogy to exanpl e
1 a, were g—o—a—sotpttori—of—20—g—(119—6rmmot)—of
4- am nopgiaret hprybeymoi c{zcid in 480 nl |[Bf apBtonitri@ e. The |m xture was
heafed (%|@o rpbl ux[®or POhours an® cooll®d t °room t|@mperaturfe. The
preci pi tafewap fittered{off Wit [sucti ¢n, washed wjth acetonitrile and
met hanolg|stirred wth S5pstrengt hx T . .
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pot assi um bi sul fate sol uti on,

again filtered off with suction and dried

-under high vacuum 44 g (96% of the desired product were obtained. 20 b)
4-13-(2, 4-Di chl or obenzoyl ) ur ei do] - 3- met hoxybenzoyl chloride 11.25 g (37.2
mrol ) df [4-13- (2, 4-di chl dr obenzoyl]|) ur ei|do] - 3; met hoxybenzjoi ¢ aci d firom st age
‘a were jhgated to rlefl ux E}A’th 150 of jthionyl chloride [for 3 hourfs and
evaporated in a rdtary evaponator junder| hi gh|vacuum The| resijdue s tw ce
2s m xed (W th tol ugne and.,again evigpor atyed uhder high vaguumitw result in
10. 88 9%27.09 moiS  73%|%f [&i d |l or|iYe (|Bss dug¢®to [Ddaniify ovier). The
product|=gbt ai ned ijn this [way {was ejnpl oyled i n{the next stpge w thout further
puri ficlat{i on. c¢)

3-[3-(2, 4-Di chl or ogbenzoyl|) ur gi do] - 4- netjhoxy-IN- (2. 2, 6, 6-tetranet hylfpi peridin
30 4-yl))Henzam de |sodi um|sal t{ A suspensf on of 157 (0.B9 mpl) o}f aci d
chlori ﬂe fromstage b and 4 rl of (dichljronefhane \Es added tp a sjpol ution
of 65 N [(0.8 mmol|) of pyridilne and g (0.4 |mol ) of

2, 2,6, 6-tlet ramet hyl pi peyildiQ-|4-yl a of di romgthanﬁ,§ and the
reactiop |m xjuye wa te ro f/01 ur®l, T reaction
mi xt ur | zeda:. 1 ' ST @dd with 5
m of agegtontifilel and the\f|& tra pof afed. o@ as taken
up in al ni xture of| 2N\Nof sodi&m hy il ut i on) bni tr| M and
di et hy| flor mam de (1121 2)| whereup oduct preci pi{ated| Exanples
95- 152 were synthepgized ih anal ogy b 94. |f| required) the| products
were pufified by preparatjve lreverse e HPL G VS flacet brittrilel i o
wat er / TFA) . WO ORI 09686¢ 55 PCT/ Pat ent |cl ai ps: 1| A cpnpound
of the f&gr:fmlal, bri 8 RA|IR3 B2 R1 DN /N /A O RGBS iwhiph to A
15 20 i 5 phenyl, naphthyl} where t aor naphtlhyl radical may be
substitptied up to three tlnmest-byF OH—CF3;—NB2—EN1EEF3
O(C~-C%-al kyl, O} (C2-Cs)-alkenyl -al kynyl, S{(Cl-C6)-al kyl,
S-(C2- OBhwl kenyl , |&- (C2- (@8) - jad kyn) B (C~-|06) - al Kyl , 8O2- (- Cs) al kyl ,
S02- NH2|E( C~- CB) - al kyl, ([2- C6)-al (C2-{C6) - al Hynyl | (C3{C~)
cycl oal ﬁf —(C3- C}-eyetoptkH—C yHare—(Ca—E6FTatkyteneCOOH,

( Cos C6) 1alky!l ene- B (C~- ) - |t kyl aitkyl engICOO|L2- Gy - al kenyl
CONPR, (%N ( C~- CB)al kyl |[©Ca¢ [ (C 2, (C3*CB) 1€ycl pal kyl ,

( Co- Cs) tatkytene=NH2—(Coi €6)Fatkyt H(CZ-[Co)—al RyT,

(Co- C6) 1@g|Ky!l ene- Nif( C~- Cogr- a|xkyl ] 4 £0O (¢x C6) - gkyl yTNH (O phenyl
NH- S02- pHBedyl , whef¢ the phenpd ri y<be dobstituted (W to|¥wice by F,
Cl, CN, |OH (C--Cs]-alkyl]l OFfC~ Cs vl QF3, OCH3, -COoH
COO (C~&By-al kyl of CONHP: 25rR1, i ndependeni | y mf om:e anot her, H,
(C~-Co) {&lkyl , O ((+H- C6) - abky|edb COf Kyl , Cqb(C-mCG) {al kyl|; R3,

R4, RS, [RE—are; inée“cndentml y1-of—of H—F—6 B O CF3, NO2,
CN, OCFJ&’:LE;}(G-CG Zal kyl |£O oﬁz-ce O (C2-|@) - afkynyE, |56
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S-(C~-C6) - al kyl,
- S02- (C~- C6) - al kyl ,

S02- NH2,

S- (C2- C8) - al kenyl ,

S- (C2- CB) - al kynyl ,

(C~-C6) - al kyl,

(C2-Cs) -al kenyl,

SO (C~-Cs) - al kyl,
(C2-Co) al kynyl

(C3-C~)-cycl oal kyl, (C3-C~)-cycloal kyl - (C~-C4) -al kyl ene, COCH,
COO (CH KyT)TCO NHZ, QO NHH(C~- @s) -allkyl) CON[(C|-C6) & al kyl]?2,
"CO- NH- (| L cycl pal kyl, NH2, NH-(C, -|C6)-4l Kyl, N-[{(C -Gs) al kyl]2,
NI—l-CO(1= al kyl, NH CO phenyl|, NH|S02- ghenyl, where tlhe phenyl ring may
be subgti . up {9 twigee bw F) |C, QN OHx|&C—- C6)|aal kyl x
0(c~-o‘b£‘ 6, 0%, a3, |COoH,|°coo|C~- a9\ Fal ky! {6t chﬁ\le; Po R7 is H,
(C~-Co) CO(C~-Co)-al kyl; B8 is [H (d~{Coo)-allkyl, mhere|al ky] may be
substit b to B times bylis QH, CH3, CN, |COOH, QOO (G~-Co)tal kyyl,
CO NH2) NH- (Ci- C6) | al Kyl , N[ (C~-|CB)-dl Kyl ]2, NCO (C~-C6)tal kyll ,
NCOO- (¢ bl kyl | NCOO ( C+ C6) -lal kenyl , NCOPO- ( C~- Gs) - al kynyl | or
NCOO- (d~1C4) al kyl ¢ )-arlyl; ([CH2) maryl, where m can be 0-/6, and
aryl cgn (be phenyl, nyl ,| Qenzo[ 1,[3] di o
het er ogygKoal kg1, b eri deyl , , tetywahyd & hyl |,
napht hylk, hy eﬁ% 2, hi
pyrrolild I r | d one or
more ti|fgg Dy |R9;\ 24 =(Ngzl, CR ) - al kyl ,
(C~-CB)} ankyl {QH, /¢ C~- ¢B)-jal kyl , l@'l phenyl ,
COOH, QOO (C~{Co) - al kyl ysioljpdgically toler salts
t her eof| |[A conpound of s clajned in claim ereinfAis
phenyl , erelthe pheny tHitut-ed—pp—+o6 —t+ps by F,
Cl) Br;| 3s 37 R1,| R2 R5, R6 |[are, ingdependently of pne
anot her S F «Cl , |8r, Kyl , |Z|@- C6) -amt kyl [£s RiTis H CH3;
R8 is H|(C - Coo)-al kyl py be| slubstitufed up to 3 tinges by io
OH, CF3|—CN) COoH 1C00- NHR2A—NH2Z—NH(-ET-Es)—at-ey
N-[(C~-G=§)-all<y|]2, NCO; , | NCOGr (|C~- C6) - Al kyl
NCOO- ( O8/G5) - dikenyfls, N G}mw o |0 o |o o
NCOO(C~EC4) allkyl en H2) marlyl , whefe m phay be 0-6|and
aryl majy—be pHenyl Ay JﬂFi"lZu[ -pdtoxotyt;
heter ocyglmoal Ky , @ i Eeridimy, tet[BhydiBnaphEhyl
naﬁﬁthyf‘é@,&daih dro © pef2® 1, 2, 5]®hi agfPazol{{ ,
pyrrol i gHpyt=—morptioty € aryl[radical may|be sybstriuted
one or hPRe tijges by RI; T TiT T . T
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20 RO is F, A, Br; OH NO2, CF3, OCF3, (C--C6)-alkyl, (C--Co)-alkyl-CH,

- (C~-06)-al kyl, S (C~-0C6)-alkyl, (C-Ca)-alkylphenyl, COOH,

COQ(C~-Co6) -al kyl ; 2s and the physiol ogically tol erat ed salts thereof. 2. A
compou of tfe forufa Ilas clajnmed (n claim1, wherein A ips phenyl, where
“the phenyl radical pmay be|[substifutedfup to tihree 3p times by F, Cl| Br;

Rl, R2 larle H |R3, R4, R5,|R6 are| indg¢pendent{ly of pne another, H |F, C,

Br, NO g §‘s O|(LC -Cr)-al kyl, (C-1£6)-akkyl; |58 R7j&s H CH3 R8 ijfs

(C~- Cog|& kyl|O whef® al ky? may b® subStitutd® up t9°3 times|Dy OH |5 CF3,
CN, | COO|(C~-GCs)-al kyl, CO NH2, WNH2, NH|(C~-Cs)-alkyl,
N[ (C--[Cq)-al Kyl]2,] NCO (~-Cs) - al kyl | NCOO (|C~-Cs) tal kyl ) NCOO
(C~-Cs)t dl kenyll , NCOO (C~{Cs) -al kynyl {or NCO®D (C~-C#) - al kyl ehe
(Cs-C~a) -jaryl ;| (CH2) marylk, wheré¢ mmy be 0-[6, and|aryl may|be phenyl,
O pheny| ,| i o QO phenyl, beénzo[ 1, B] di oxol yl, heterocycl oal kyl | pyridyl,
i ndol yl'}, |pi per|idi ny|, tetfahydronaphthyl, naphthyl,
2, 3-di hydr,obenZo[ 1, 4] di oxi be¢ i afi azoly), pyrrolddinyl,
mor phol jzn an the a [ e {ityted ope npr e
times b ~ s ¢, ¥ Csy :
(C~-Cs) [ -10H, O ( $) - aFkyl| , al yI "Z )-al k henyl ,
COOH, QOO (C*-[Cs) -dt| kyl ; 20 and“f he Iphysi 8l og cal | y|toleratefl salts
thereof| 4. A jmedi canent ¢onprisiing one or nore of fhe conpopnds as| cl ai ned
in one pri norel of clainmse 1 to 3. |25 5.1 A nedijcanent {conpri si hg one pr nore
of the L claiped | n ope or nore—ofclalns—1+e-3—pnd—onel or nore
bl ood g| ucose-| oweriing actli ve ingredi ents. 6. The use of the|conpoupds as
cl ai rred%’a:one:pr mpre of |elains |t to|& for 3Ja prodymxi ng a medi canent for
the treptjment pf type Il diabeteg. 7. |The use of the corrpounnls as c| ai ned
in one pr-norelof clainms—1-te—3for—producing—aredirearenrt—pr—toweri ng
bl ood gﬁ,ucose. 59|8. The¢ use of] the comounbs as ¢lainmed ip one of nore
of clai (Bl told i n{wonbi nation pLinth gdto | eastjwone otiker bl ooge
gl ucose-%oweri ng acfive ingredient forl producjng a nedi canent for thpe
t r eat nep-of—t-pe—t—di-abgtes—s9—FRe—use—of the—qonpotmdstas——ctal ned i n
oneqsor e of |xlaine 1 tqx3 in |T T T T T
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conbination with at

| east one ot her bl ood gl ucose-|owering active

-ingredient for producing a nedicanent for |owering blood glucose. 10. A
process for producing a nmedi canent conprising one or nore of the
conpoun as clalinmedfiIn one ijms 1 tjo 3, [which|[conprises
‘m xing {the actiye ingredi ent euticglly guitable carr{er and
convertj.ng this|mxture intg e for fadmnistration. 1l. The
use of Ehg conmpoynd pf the f B2 RIMR7- N2\ ~f/ Ny~ /A 11l
11 O OER5 in|®hich®20 A i er e enyl o
napht hy|=ir adi call may| be subs imes |by F, |Cl, Br| OH,
CF3, NOpR)| CN, OCF3, O (C--(CH kenyl|, O (€2-C6) - al kynyl,
S-(C-- )l al kyl | S (£2-C6) -3 ynyl | SO (€~ Ch) - al kyl ,
S02- (C~t go) al kylj, S02-NH2, ( -al kgnyl, (C2-Cs){al kynyl,
(C3-C~)| 2s cycl qal kyl, (C3-(d - al ky|l ene,
(Co-Co6) + al kyl eng COOH, ( Co-( ~) - al\kyl,
(Co- Co) } al kyl eng~COO| ( C2; C~) R( C~-|Cs) 7al ky] ,
CON- [ ( Che-|06X- afyl ] 2, H ( 0 )Ie.n- P,
( Co- C8) ftalk q-\E( ¢ el p (e={Cs$ 112,
NH-CO(S‘- I yl\ M%b 1 whene t eny
ring may pe subdt ted up t gCH, (C~-€8) - al kyl,
O (C~-Cb)tal kyl,| CF3| OCF3, yl or] CONHZ; s Rl| R2 are,
i ndepengent | y of| one|anot her - (C~-[C6) - al|kyl ,
CO (C—-Cs)-alkyl) COD (C=- R6—are—+rgependent | y of
one another, H, |F, Cii, Br, , O (|C--Co)-al kyl,
O (C2- Cigal kenyls O{fC2- C6) = al kit | T
S-(C2-Cp)t al kenyll , SH(C2-C6) al kyl), S02-(C, - Cs)-al kyl ,
S02- NH2 C=-CsH-alkyl—(2 P—Co)-at ey yt
(C3-C~) figycl oal Kyl , (C3-C7) - kyl ene, COQH,
COO (C~1Bhp - al kyjkn COoNH2, EF» O N- [ ~- Cg%al kyl ]12,
COJW+(C§-C7)-cy | oallkyl, NH2, N-[(G--C6) |is al kyl]?2)
NH CO ( C=-C6)—aHoH——NH-EOp TwhergtHhephenyt—|ri ng may
be gubsthtpted uto |fwice b @) - a]kyl, |T
O (C~- CifFial kyl ) |«CF3,|<©0CF3, ¥ or|CO N |[f2; 20|R7 is H,
(C~- CB) tatkyt— G C=—CO6)=al Kk F Farkyl, whdre alkyl may be
substitubed up tec 3 timres by oH, O (GZC6) - & kyl, [CO- NH2,
NH2, NHHEGE- C6) Rs allkyl, N- P NCOY C~- [6) - al [y ,
NCOO- ( Ct-CR) - al kiyl = NCOO—{-C—CH+-alHayyH—or
NCOO- ( Crgl#) al kgt eng{ C6- Co mher erm camr be 0-6, and
aryl can@pd phenjb, Qephenyl 3"j>di oKel yl ,[™
het er ocyelroatHHer—pyrgyt— - tetganydronaphntihyl ,
napht hyl|, |£, 3- di (i dr dabenzo| 2. 5] {Hi adi |Fol yl,
pyrroli g&i, mofPhol[Syl, w duy k@ subgituted one or
nore tinfesdby ROl | SR ~
2l T |T T T T T T T T
z|2 2 |2 3 2 12 12 12 2 2
o o o 5 © © 8 © [© [°
< < | N N N A <
= =, = = =3 > > > 2
s B 18 |5 |E [ |E |E |§ |&
T T |z z |l [ |g L a T
2 k| R B T g8 & K |8




61 RO is F, C,
- C~-Cs) - al kyl,

Br;

OH, NO2, CF3, OCF3,
S-(C~-Co) - al kyl,

(C -0C6)-al kyl,
(C~-CA4) - al kyl phenyl ,

COOH,

(C -C6)-al kyl - CH,

COQ(C~-Co)-al kyl; s and the physiologically tolerated salts thereof, for
produci[ng a nedijcanent [for reducing the bljood gliucose|l evel. 12.; The use of
“the co und of j{the foqmula | |i8 R4 RB R2 RL R7T{N N\~{/N\~f{A Il [Il OO R6
R5 is ijnpwhich A is phegnyl, ngphthyl)| wherje the|pheny|l or haphthyl radical
may be [zq substiftuted yg to three tinas byjJ, Clx Br, | ©OH E3, NO2, CN,
OCF3, C - 6)-|& kyl, | (C2-0B -al keI, |®(C2-66) - alRynyl?
S-(C, - -al kyl ,| S-(C2-CB) - al Kenyl , S kynyl} SO (C--C6g) - al kyl,
S2- (C+ d6) al kyl, S02-(NH2, (d~-C6) - a 6) - al kenyl
(C2-Cs | kynyl ,| (C3-Cy) cycl gal kyl | oal kyl - (Ct- C4) -Jal kyl ene,
(Co- C6 [ kyl end 20 COPH, (Co-|C6)-al k C~- C~) - al kyl,
(Co- C6 | kyl eng- COQ( C4 kenyl , + (C~- (6) - al kyl ,
CON-[ ( C6) -al kyl ]2, ( -Cs)-cy Co- C6] - al kyl ene-|NH2,
(Co- Co6 | kyl engd- NH ( Cy- C6) kyl, (G e \} . al kyl] 2,
NH CO- (lg+-£6)-dl |kyl H NH- [ @ enyl ring may
be 2s siigS bﬁ ‘ 0 Oe=Z 6y~ al |
O (C~- - al ¥, ~7 K0H, \CG5+ | [kyl Qo CONH2;, IRl R2 are,
i ndependegnt |y of| one an H (C~- O (G~{Zs) - al kyl®
CO (C~-[g) - al kyl|, COO ( al kyl ; ) R5, ane, independently
of one pnother, H F, OH, CF3 OCF3, | O (Ct- C6) - gl kyl
O (C2- Ch)lalkenvil) O (d ) kynyd alod1+—S(E2-C63+ al kenyl
S-(C2-C)tal kynyll , SO (JC~- C6) -fal kyl , : 6) - al kyl , $02- NH2,
(C~-C6) fallkyl , (|g2-C6)-|lad kenyl | (C2- Caxal kymyl , @3- Ctx- cycgkoal kyl ,
(C3-C~) tcycl oal kiyl - (C~-|C4) - al Kyl ene, [COCH, | COO- (j[C~- C6) - al kyl , CO NH2,
CO NH ( e=Cs)—atHky—C-NI{C~6)r—aherH2—C0- ."h—'r(C?, SAH—eayetoa] kyl, NH2,
NH- ( C~- g -al kyl, N-[(Q~-Cs) aLEyI 12, | NHCD (C~-|C6) - al[kyl , [NH CG phenyl ,
NH- S02- yl, re tout he phemyl ripg mapobe slubstitoted|wp to|ltw ce by
F, d, :&Fﬂa—l C~- C6) -lal kyl , O (C~-Cg)-al kyl, dF3, OCF3, ¢EOOCH,
COO (C~ }—aHH—er—CO-NHZE—RFA—s—H—{E—Es)—atky—¢ESE—€6—==a] kyl ;
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15 RBis H (C-C o0)-al kyl, where al kyl may be substituted up to 3 tinmes by
-0OH, CF3, CN) COOH, COO (C--CB)-al kyl, CO NH2, NH2, NH (C~-Cs) alkyl,

N-[(C~-C6)-al kyl]2, NCO (C~--CB)-al kyl, NCOO (C~-C6)-al kyl, 20
NCOO- ( G=7C6) - g1 KenyT, [NCOO- (CH-C6) - al kynyl or NCOO- (C, - [C4)

“al kyl ene-{( C6- Coo) -aryl|;, (CH2)nparyl| wherije m can| be 0-6, and|aryl [can be
phenyl ,| O phenyl, CO ghenyl, bienzo[ L, 3] diloxol yl, | het erogycl oal kyl ,| pyri dyl,
i ndol yl} |pj perlidi nyl, [tetrahydronaphihyl | apht hyk, 2, 3rdihydigo 2s
benzol 1%%& o¥ionyl , bdfzo[ 1, 2, Bt hi afi azqlPyl, py[r?Polidi{fyl, rphof i nyl,

where t aryll radi cal| may be pubstitutedq one orinore tjnmes by RI;| RO is F,
Cl, Br;{ QH, NJ2, CF3, |OCF3, (G--C6)1{al kyl|, (C~-0Cp)-alky|-0CH,
Q C~- Cq)) -jal kyl|, S-(C--[C6)-al ky], (C;-CA)-lal kyl phenyl , COOH,
COQ C~-[Cd)-alKyT; 3o ysiologicglly tol erated palts|therepf, for
produci|ng a nmgdi canent at i ng{type {I1 diabetes. . AR ANjAy. A
Al ANF| A A Ad. A Auy . ; y. A f.A(. A
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(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
15  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,

20 neuropathy and cardiac infarction, mycocardial infarction, peripheral arterial
occlusive diseases, thromboses, arteriosclerosis, syndrome X, obesity,
inflammations, immune diseases, autoimmune diseases such as, for example,
AIDS, asthma, osteoporosis, cancer, psoriasis, Alzheimer’s, schizophrenia and
infectious diseases.

25

The activity of the compounds was assayed as follows:

Glycogen phosphorylase a activity assay

30 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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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):173-177) with the following modifications: 50 ul of a stop solution of 7.3

25 mM ammonium molybdate, 10.9 mM zinc acetate, 3.6% ascorbic acid, 0.9% SDS
are added to 50 ul 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 phosphorylase a in vitro by

the test substance.
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CO-(C+-Cg)-alkyl, COO- (c1-ce) aIkyI

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, OH, CF3,
NO,, CN, OCF3, O-(C4-Cg)-alkyl, O-(C2-Cg)-alkenyl, O-(C,-Cs)-alkynyl,
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20 CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, 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 RS;

25 R9 is F, Cl, Br; OH, NO,, CF3, OCF3, (C4-Cs)-alkyl, (C4-Cg)-alkyl-OH, O-
(C4-Cs)-alkyl, S-(C4-Cg)-alkyl, (C1-Cs)-alkylphenyl, COOH, COO-
(C+-Ce)-alkyl;

and the physiologically tolerated salts thereof.
30
A compound of the formula | 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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R1, R2 are H;

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, NO,, O-
(C1-Ce)-alkyl, (C1-Ce)-alkyl;

R7 is H, CHs;
R8 is H, (C1-C10)-alkyl, where alkyl may be substituted up to 3 times by
10 OH, CF3, CN, COOH, COO-(C-Cg)-alkyl, CO-NH2, NHz, NH-(C1-Cg)-

alkyl, N-[(C4-Cs)-alkyl]2, NCO-(C4-Cg)-alkyl, NCOO-(C1-Cs)-alkyl,
NCOO-(C4-Cg)-alkenyl, NCOO-(C1-Cs)-alkynyl or NCOO-(C+-Ca)-
alkylene-(Cs-C1o)-aryl;
(CH2)m-aryl, where m may be 0-6 and aryl may be phenyl, O-phenyl,

15 CO;phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, pyrrolidinyl, morpholinyl,
and where the aryl radical may be substituted one or more times by
R9;

20

R9 is F, Cl, Br; OH, NO,, CF3, OCFj3, (C4-Cg)-alkyl, (C4-Cs)-alkyl-OH, O-

(C4-Ce)-alkyl, S-(C4-Cg)-alkyl, (C1-C4)-alkylphenyl, COOH, COO-
(C1-Ce)-alkyl;

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

A is phenyl, where the phenyl 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, CI, Br, NO,
35 O-(C4-Ce)-alkyl, (C4-Cs)-alkyl;
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R7 is H, CH3;

R8 is (C4-C1o)-alkyl, where alkyl may be substituted up to 3 times by OH,
CF3, CN, COOH, COO-(C4-Cg)-alkyl, CO-NHz, NHz, NH-(C1-Cg)-alkyl,
N-[(C+-Cs)-alkyl]2, NCO-(C4-Cg)-alkyl, NCOO-(C4-Cg)-alkyl, NCOO-
(C4-Cg)-alkenyl, NCOO-(C4-Ce)-alkynyl or NCOO-(C+-C4)-alkylene-
(Ce-C1o)-aryl,

(CH2)m-aryl, where m may be 0-6, and aryl may be phenyl, O-phenyl,
CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, pyrrolidinyl, morpholinyl,
and where the aryl radical may be substituted one or more times by
R9;

R9 is F, Cl, Br; OH, NO,, CF3, OCFj3, (C4-Cg)-alkyl, (C4-Csg)-alkyl-OH,
O~(C4-Ce)-alkyl, S-(C1-Ca)-alkyl, (C1-Ca)-alkylphenyl, COOH, COO-
(C1-Ce)-alkyl,

and the physiologically tolerated salts thereof.

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

or more of claims 1 to 3.

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

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 glucose.
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8. 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 medicament for the treatment of type Il diabetes.

5 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 medicament for lowering blood glucose.

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

mixture into a form suitable for administration.

11.  The use of the compound of the formula |
15

R8
| R4 R3 EZ E1 X

N T
o O o)

R6 R5
I
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, OCF3,
O-(C4-Cg)-alkyl, O-(C2-Cg)-alkenyl, O-(C2-Ce)-alkynyl, S-(C1-Cg)-alkyl,
S-(C2-Cs)-alkenyl, S-(C2>-Ce)-alkynyl, SO-(C4-Cs)-alkyl, SO2-(C1-Cé)-
alkyl, SO2-NH,, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Ce)-alkynyl, (C3-C7)-
25 cycloalkyl, (C3-C7)-cycloalkyl-(C4-C4)-alkylene, (Co-Ce)-alkylene-

COOH, (Co-Cg)-alkylene-COO-(C4-Cr)-alkyl, (Co-Cs)-alkylene-COO-
(C2-Cy)-alkenyl, CONH;, CONH-(C;-Cg)-alkyl, CON-[(C4-Cs)-alkyl]2,
CONH-(C3-Cg)-cycloalkyl, (Co-Cs)-alkylene-NHa, (Co-Cg)-alkylene-NH-
(C4-Ce)-alkyl, (Co-Cs)-alkylene-N-[(C+-Cs)-alkyl]z, NH-CO-(C4-Cg)-alkyl,
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12%%‘%‘) 10819821(@?{@@6)@8@!*éﬂ(@x@s)@lk@yl %‘@1@%@&}7\5’@0 {CrEe)-alkyl
\or 10% Y (-8 omOM%Cé)#%@%‘{&%%@"ﬂ% Qﬁ%ﬁ@@é’ﬁ%@@ﬁ%ﬂ%&&@i&)

F! 10%.&' 10%8$ N -
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V10% & () 70| | - 316084CriBueli). COMasa Ni-(Cr-Gomaltl COMNEG ok (
00 (15 Y 10044103 R, SRR N, PIQETE o, RSB 52

1098& ()- 1098& (
15 alkyllz, NH-CO-(C4-Cg)-alkyl, NH-CO-phenyl, NH-SO2-phenyl, where
the phenyl ring may be substituted up to twice by F, CI, CN, OH,

(C1-Ce)-alkyl, O-(C1-Cs)-alkyl, CF3, OCF3, COOH, COO-~(C1-Ce)-alkyl

or CO-NHg;
20 R7 is H, (C4-Cg)-alkyl, CO(C+-Cs)-alkyl;
R8 is H, (C4-C10)-alkyl, where alkyl may be substituted up to 3 times by
OH, CF3, CN, COOH, COO-(C4-Cg)-alkyl, CO-NH2, NH2, NH-(C4-Cg)-
25 alkyl, N-[(C4-Cé)-alkyl]o, NCO-(C+-Cg)-alkyl, NCOO-(C1-Cg)-alkyl,

NCOO-(C4-Cg)-alkenyl, NCOO-(C4-Cs)-alkynyl or NCOO-(C+-Cs)-
alkylene-(Cs-C1o)-aryl;
(CHy)m-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indolyl,

30 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;
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@O0%& ()- ~10%& ()-x|obU4l0 10984 ()-' 1094.0940% L710%& () -G 9&6

1098& ()- 41109%& ()- 9/ 1099& ()-FV {Z9bU410  &MBLOYBE ()-s
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z 10 /' 1098&; | Br: i
f#1098&' ()- - ! &wﬁ‘c(%%R% ( ?r éw/?ﬁp%b@l%m&i %&“iﬁ V% ocyaom k%"n?&/a% ()-
1@0%& ()- 9L0S10¢@®Ce)alkyl, £ ¢)ralkyl> (¢ #Cw)-Al Mlphesyl@%@@H& Ogy! 0S10%
& ()-g 310%& ()- E)G 0/3& ﬁ& S9"109%& ()- ¢ S9"10%]& ()-, 0zY7bU410 !
*:$10% r& ()- H )109& L$#1ocy&'()-e 3"109& ()- -

3 109& ()--!S109%& ()- go74zY8+410 F:L109%& ()- 18 10%& ()- " &6109%&' ()--
,31°$109%&' ()-Y- 31 $10%& %’2& *: $109%& ()-;b@10 v 6@#10%& () -

1090&’ §) - andabe@hysiologically rqtpd saitemep§,- QORIPQUC|Ng: Janeslicareidor ) -

Y109 () redum%& & bioba glucose level.

12.  The use of the compound of the formula |

R8 R3 R2 R1
| R4 | |
R7—N N\ﬂ/N\H/A
o) O @)
10 R6 RS
I
in which
A is phenyl, naphthyl, where the phenyl or naphthyl radical may be
15 substituted up to three times by F, Cl, Br, OH, CF3, NO2, CN, OCF3,

O-(C4-Ce)-alkyl, O-(C2-Cg)-alkenyl, O-(C2-Cs)-alkynyl, S-(C1-Ce)-alkyl,
S-(C2-Ce)-alkenyl, S-(C2-Cg)-alkynyl, SO-(C4-Ce)-alkyl, SO2-(C1-Ce)-
alkyl, SO2-NH, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (Co-Cs)-alkynyl, (C3-C7)-
cycloalkyl, (Cs-C7)-cycloalkyl-(C+-Cs)-alkylene, (Co-Ce)-alkylene-

20 COOH, (Co-Cs)-alkylene-COO-(C1-Cr)-alkyl, (Co-Cs)-alkylene-COO-
(Co-Cr)-alkenyl, CONH2, CONH-(C4-Cg)-alkyl, CON-[(C4-Ce)-alkyl]2,
CONH-(C3-Cs)-cycloalkyl, (Co-Cs)-alkylene-NHa, (Co-Ce)-alkylene-NH-
(C4-Ce)-alkyl, (Co-Ce)-alkylene-N-[(C4-Cs)-alkyl]2, NH-CO-(C4-Cg)-alkyl,
NH-CO-phenyl, NH-SO.-phenyl, where the phenyl ring may be

25 substituted up to twice by F, Cl, CN, OH, (C4-Cs)-alkyl, O-(C1-Cs)-alkyl,
CF3, OCF3;, COOH, COO-(C4-Cg)-alkyl or CONHz;

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



F10%8& ()- , Y10%& ()- S10%& ()- j|[: @10 &&P&IOW& ()- 8 "109%& ()-
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FF4109%9& ()- Normal" "Heading 13]c" "Heading 23] c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading

93] c"A " ¢ h Eont o -
ekl 0oRCad, FERERI PD 88! fhenderifofre ahoMBN ¥, CifBR OH, CF,
A o R o OUCHTalkyt 0%(Ca-Col abkaByt, OG- L)-BHHNKAN
B3 QT apt {, 7: Gvgkr { #5-& eepAlonh S ot AR F-CobAIRV S O-(CreCe- ik,
e e s AR B, S BN T BUAT(E. IR, (C-Co)

<=>7? @\BCDEFGHI J KL MBtRPQRSTCA/BKFZyalpalkyla e o Er oyl aalkyle(fh Cs)alkpong, GOOH,
" HSUR () *+,-./01

e GBOPEF G IR RS SARYA G RN, GO Gar Gl S QNG 1 P

" #SYRBT] New R bol ] : -Ce)-
" HSUR (I) i /\6\/1Zgzligg%%c?;r@Ql(Os%)JEWoBI@QNHErNHA(Mpamm(m Co)

|<:¢>¢§ %BE:)DEFG—II ;] gL g/ﬂth?tlﬁwdhﬁm%@h\C}d)-_aﬂatbo“duf@qamhenvhdﬁdf%@vmww where
" H#PUK () *+,-./0123456/89: ;. . .

<=>? GABCDEFGHI JKL Nﬁ&&éﬂ*ﬂﬂ/&ﬂﬂﬁf’( pe substituted Pt Mics by o GL G M -
VU HSYE () *+, - . [ 0123826 ¢RIkyl, O-%C1-Cs)-\alk I, CF3, OCF3, COOH, COO-(C4-Ce)-alky!
<=>?@\BCDEFGHI JKLMNOPORSTUVWKYZ[\ ]~ agcdef ghi j kI mopqr st uvwxyz{ ?}~

| " #$9& () *+,-./0 or CO-NHy;

R7 is H, (C1-Ce)-alkyl, CO(C4-C)-alkyl;
15
R8 is H, (C4-C1o)-alkyl, where alkyl may be substituted up to 3 times by
OH, CF3, CN, COOH, COO-(C4-Cs)-alkyl, CO-NH>, NHz, NH-(C4-Cé)-
alkyl, N-[(C4-Cs)-alkyl]z, NCO-(C1-Cg)-alkyl, NCOO-(C+-Ce)-alkyl,
20 NCOO-(C-Cs)-alkenyl, NCOO-(C4-Cg)-alkynyl or NCOO-(C1-C4)-
alkylene-(Cg-C1o)-aryl;
(CH2)m-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
25 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, (C4-Ce)-alkyl, (C4-Ce)-alkyl-OH, O-
(C4-Cs)-alkyl, S-(C1-Cg)-alkyl, (C1-Cs)-alkylphenyl, COOH, COO-
(C4-Ce)-alkyl;
30  and the physiologically tolerated salts thereof, for producing a medicament for

treating type |l diabetes.



