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(54) Title: CARBOXAMIDE-SUBSTITUTED PHENYLUREA DERIVATIVES AND METHOD FOR PRGDUCTION
THEREQK AS MEDICAMENTS

" (54) Bezeichuung: CARBONSAUREAMID SUBSTITUIERTE PIIENYLHARNSTOFFDERIVATE, VERFAREN ZU IHRER
HERSTELLUNG ALS ARZNEIMITTEL

(S7) Abstract: The invention relates to
R3 R2 (') carboxamide-substituted  phenylurca  deriva-

: : tives and method for production -thereof as

medicaments, physiclogically-acceptable salts

R7 and physiologically-funclional  derivatives
thereof. Compounds of formala (1), in which

the groups have the given meanings, the

physiologicatly-acceptable salts and methods

for production thereof are disclosed. Said

compounds arc suitable, for example, for the
weatment of type 1 diabetes.

" (§7) Zusammenfassung: Die Frfindung beurifft Carbonamid substitviene Phenylhamsioffderivaic sowie deren physiologisch ver-
wighiche Salze und physiologisch funktionelle Derivate. Es werden Verbindungen der Formel (1), worin die Reste die angegcbenen
.' Bedeutungen haben, sowie deren physiologisch vertriiglichen Salze und Verfahren zu deren Herstellung beschrieben. Die Verbin-
$ dunncn eignen sich z.B. zur Behandiung des Typ Il Diabetes.
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begi nni ng of each regular edition of the PCT Gazette. Agsgidnibt@dos 54)
"Title: CARBOXAM DE- SUBSTYTUTED PI | L: NYLUREA DERI VATI VES AND METHOD FOR
PRODWGT):fbkssd! [ERI O AS MEDI CAMENTS (54) Bezei chnung: p#RBQNSASREAM D
SUBSTI 1Ul ERTE PI | ENYLHARNSTOFFDERTVATE, VERFAI i REN ZU DI RER HERSTELLUNG
ALS ARZNEI MFITEL R8 R1 (I) | N_ A (57) Abstract: The invention relates to
car boxam de-substituted phenylurca deriva- tives and nethod for production
_t her egfarBSOX ARIDE-SUBSTSTU Y SPHENY L UREY BERIVATAIES: BETHOD ah@R

-physi ol ogi cal | y-functi ' ' t hereof. Conmpounds of formula (1),
i n° whiRFODYRE! EEUE@@%P@’QWM ngs, the

physi ol ogi cal | y-accepi able salts and nethods for production thereof are

di d- Said e sujtapl . tment of .
3 peThe Treatian seafei taeenierallosBhliGe phBivENE By FeylBs ahiftnek o™ onani
SUbeJB)}éi'élégkgllf’H%&&éiét%élﬁstéﬁd ghydivabRalg Witctidanedediayses! ogi sch ver- Q

tragliche Sal Zze and physiol ogi sch funktionelle.Dcrivatc. Es werden

ti erbi ndungen der Forntl (1), wormdie Reste die angcgcbcnen Bedeut unecn
habcp, .spwi ¢ dcren. iy j: . j L O en zu deren
rer RePfevice i alles SLRRIGE MGlie Al ltRayBecf alhipegl idees B o ing
des guer dilaPimketicides 3OP e s ERGWD 56 MDD 2DEIBBHG 48T ERGRL. 05205
CARBOXAM DE- SUBSTI TUTED PHENYLUREA DERI VATI VES, METHOD FOR PRODUCTI ON
THEREDE S8emEDISOAMERTS! Hd42hventi on rel ates to carboxani de-substit ut ed
phenyl urea derivatives and their physiologically tolerated salts and

physi ol ogi cally functional derivatives. Acyl phenylurea derivatives of

~ . si M The irslentioh was teped al theanbjetted prodding doeapoundshehichdisplayat  as

- insecticides P 0.136,745, EP 0 167 197,. . 29 26 480, J. Agric. is Food
| Cher’r?f‘)%@@-!co&%ﬁo‘é’ffﬂ@g §ﬁ§ﬁt)wh‘$§§af‘hﬁewg]lzgﬁ’ “'BB%ed on the object of
provi di ng conpounds whi ch display a blood glucose-lowering effect which
can be utilized in therapy. 15 In a first aspect of the present invention,
there is provided a conpound of the formulal, RBRBRR RLI R4 (|1 | R7T R6
20 i fin wifirgslaspect 0F 1RE presentinyeptingn there isapmided a capnravad ohthedREmyle Lor napht hyl
radi cal may be substituted up to three tinmes by F, A, Br, OH CF3, N, |
" CN, OCF3, O (Cl-06)-alkyl, 'O(C2-Cs6)-alkenyl, 0-(C2-Cs6)-al kynyl, -
S-(C-C6)-al kyl, 25 S-(C2-C6)-al kenyl, S (C2-C6)-al kynyl, SO (Cl-C8)-al kyl,

S02- (C1-C8) - al kyl, SORBIH2, (Ci- CR3 alfgyl , R C6) - al kenyl
(C2-C6)-al kynyl, (C3 Of) - cyRMdoal kyl, - C7){-cycl oal kyl - (C1- C4.) - al kyl ene,
- .(Co-CG)-aIkern% N A
- (Co-(0B) - al kyl ene- ( ~al ene- COO- (C2-C7) - al kenyl,
" CONH2, CONH- ( Cl- CB) - al kyhs , C6) alllyl]z_ 30
CONH- ( C3- CB) - cycl oal ky ( : Al ene(NH2, (XCo- C6) - al kyl ene-NH 30
Sept enber 2005 2 (C2- Ca- C6) - al kyl ene- N-[ (C1- C6) - al kyl ] 2,
NH- CO- (Cl - CB) - al kyl ; R R5 :
20 inwhich
A is phenyl, naphthyl, where the phienyl or naphthyl radical may be

substituted up to three times by F, Cl, Br, OH, CF3;, NO,, CN, OCF3,
0—(0'1-06)-alkyl, 0O-(C,-Cg)-alkenyl, O-(C»-Ce)-alkynyl, S-(C1—Cs)—alkyi,

25 - S-(Cy-Cg)-alkenyl, S-(Cz-Cs)‘alkynyl; SO-(C4-Ce)-atkyl, SO2-(C1-Ce)-

' alkyl, SO2-NHz, (C+-Cs)-alkyi, (CZ—CG)—alkeriyl, (C2-Cs)-alkynyl, {C3-C7)-

cycloalkyl, {C3-C7)-cycloalkyl-(C1-Cy)-alkylene, {Cq-Ce)-alkylene-
COOH, (CO-CG)-alkylene-COO—(&—Cy)—alkyl, _(Co-Ce)-naIkerneaCOO-
(C2-Cy)-alkenyl, CONH,, CONH-(C4-Cg)-alkyl, CON-[(C1-Ce)-alkyl]>,

30 | CONH~(C3—CG)-cycloalkyI, (Co-Ce)-alkylene-NHa, (Co-Ce)-alkylene-NH-




NH— CO phenyl NH- SOZ- phenyl, where the phenyl ring nay sb8eptsadslrbost ut ed up
totwice by F, d, CN, OH (Cl-C6)-alkyl, O (Cl-C6)-alkyl, CF31 OCF3,
COOH, . COO- (C, - Co) - al kyI or CONH2; 5 RE, R2 are, independently of one

&0 (& cgs-élc&yﬁ@@ o (%%a%z@@@e-ﬁﬂt%bg%‘@kﬁ NEHCOEaSorley, w v

~d, Br, OH CF3, d}%, v tiad kiényvt @n6@Rabs - al kenyl
O (C2- CG) al kynyl S CgN al kyI XC 1 Eenny g 8;36 ? al kynyl
SO (G, - 06) - al kyl SubsbeIIQCtHP@MWIQBIbyIF %OQNN é@&ky RIQ{1-Cel-alkyl,

gg g% a/léfgg: ky(lélgzéff'?&éél #K{yﬁene&estﬁl%"&@)e?gwm) al kyI CO NH2,

CO NH (C1-C6)-al kyl, CONJ[(C1-CB) is alkyl]2;, CONH (C3 cycloalkyl
NH2, NH RTLRES6) - airkylhdeperljc(@ﬂy -af®ne aridtiyer] B, (ma@iﬁmoa@ ¢ )iy,

NH-COphenyI henyl ring may be substituted up
to twice by-F, 05'8?&&}”%’{ 1Ry, gsésa ‘?@ﬁqu(m C6) - al kyl, CF3, OCF3,
COON, COO- (C1-C6)-al kyl or CONH2 20 R7 is H, (CLl-08)-al kyl,

C1- Co6 H, tituted
Col 1 SoRonklr ks RY, !, 1 aiiitentoane yhons i by ol g;ggﬂf%m‘agps N
2_

"NH- (@1-C8) al kyI N@b [th ch)ar@r(@@@-atlm@((@z%ﬁ?u@nwy Ce)-alkynyl

| N%Eglggaglki e-c@&'glf%@s Céléﬁﬁ%ﬁ%*&k e‘%%@ﬁén@-ﬂy 6, and
5P G £ o sk, et ey o
napht iyl < 2.3 o il Bsicrorrcabisso S R b Cof AR DO,

pyrrolidi nyI rmr@djgl %Cﬂ.)ld)g) %ﬂémnbecg ggpg @OyNHE(@jl@}%Jamg)C(be.g@%é)I uted one

or nore tinmes by RO er CF3,

OCF3}5 ( Cl- CB) - al kafkyllz( CO-KHy(GatGateyciqalkyl, (l*fs:lz-@B‘j(@ “fey)-alky. (‘H;(Cc@sl al kyl .

(Cl1-C4) - al kyl phe VA ].;g;?ﬁs ically
tolerated salts t%@%% C@OC% ﬁHlad\)/égr#r[en% ‘NWS r‘?(ceip t\ﬂl ?or mul a |
in which 10 is phﬁe)plhenyMTgambhe)emﬂnjatutecadpMEthajoyWeGLU‘BBIt OHuted up to
three tinmes by F_ ( r. are, H R4 , , AN endent |y
of one anot her, NC11f36)@lﬁ(y1 &C&) a[5<yl %3@P%Fdzﬁﬁy$,gcﬁ§1-‘%'ggﬁkyl; R7
is H CH3; 20 R8dr~°Cd7LNf(lzcl C10) - al kyl , where al kyl may be substituted up to
3 times by OH CF3, CN,  COCH, COO(Cl C6) - al kyl, CO- NH2, NH2, NH (Cl-C6)-
al kykg N-[(C1-C6)-al kyl]2, NCO (C1-C6)-al kyl, NCOO(Cl-CG)-aI kyl ,
NCOO- ( C1RT6) - al késyi, (CNCopalkgtl-CB(Cetyalil; or NCOO- ( C1- C4) -

al kyl ene- (C6-Cl16)-aryl; 25 (CH2)n"-aryl, where mmay be 0-6 and aryl may be
- phenyl, O phenyl, CO phenyl, benzo[1, 3]dioxolyl, heterocycloal kyl,

pyri dyi , rgndol yl i I—pl(@?-'(]@LéIWI, whetd @lhyldﬁawaafshbyﬂltutealamltd‘@hmé (8 di hydr o-

SﬁSZ%Eér e ot B o, GRIOWeCo ot b SHerbL RSS! oY o™
(1 o8) -l kyl 5 0P i CarpAe G LR, N@O%@W ot o
(C1-C6) - al kyl ; 3NCEOD-EDPEE)- ﬂ@éﬁyl NCOO-(C1-Cg)- alkynyl or NCOO- -(C1- C4)—
| alkylene-(Ce-C1o)-aryl; |
(CHa)w-aryl, where m can be 0-6, and aryl can be phenyl, O-phenyl,
30 - CO-phenyl, benzo[1,3]dioxolyl, heterocycloatkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazolyl, pyrrolidinyl, morpholinyl,

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




4 and the physiologically toler ated salts thereof. Par b elhkAbeBhRf €rence is
given to conpounds of the formula | in which Ais phenyl, 'where the phenyl
radi cal may be substituted up to threg tines by F, d, Br; RL,R2 are H, io

R3, R4, R5, R6 are_ independently of e another, H_.E,. .d, ,
o (cl-cdf9al kyl , g6 Cb@%ﬁk&% 3 9&%, : @@s)ﬁyﬁgq@cq)@ky&%.ﬁ%w ,
“where al kyl may Subsiid wied _on. L COCH,
00O ( Cl- C6) - al ky?,& %ﬁﬁg‘ Sl\ﬁ‘g,@ﬁé'%i@ @iﬁ'%’f@%ﬁ%ﬁ'%c—)m Kyl 12,
NCO- ( Cl1- CB) - al ky(C1-RePakyiC1- C6) - al kyl , NOOO- (Cl-CB) - al kenyl ,
'NCOO (C1- C6) - al kynyl or NCOO (G -C4)-al kyl'ene 20 (C6-C10)-aryl;
(CH2) maryl, where mmay be 0-6, and aryl may be phenyl, O phenyl,
CO phenydnd thenankibiclictiliotoleydted Baketreeyof oal kyl, pyridyl, indolyl,
pi peridinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro- benzo[ 1, 4] di oxi nyl,
benzo[ 1, 2, 5] t hi adi azoly], pyrrolidinyl, norpholinyl, 25 and where the aryl

radi cal i | ; ~R9; RO is F, A, Br; OH,
NC2, CF3, §°é%%§*%%§5§?u§@ﬁ%&mc%?°@ﬁf'%“wﬁg<C| - C6) - al kyl ,

- S (C3-Co)-al kyl, (Cl-C4)-al kyl phenyl, COON, COO 30 (Cl-C6)-al kyl; and the
- physiologically tolerated salts thereof. 30 Septemnber 4 a second
aspect d& t he pré%@[ﬁ?“y}i' ?{{eitéﬁP}]?H%lFédﬁCéFfBPK@%&él&SﬁtUFégﬁég%@H%g conpri si ng
one gr nore of tmeaByPPUDNBr;as defined above. I'n a third aspect of the
present invention, there is provided the use of the conpounds as defined
~above for produci né:; a medi canent for the treatnment of type 11 diabetes. In

a fpurtﬂqbéﬁ%ct éf¢ the present invention, there is provided the use of the
- conpounds as defined above for producing a nedi canent for |owering bl ood

gl ucose.Ré,rR%Oi?r%fF@ aspecéé’eoif\déﬁé‘ndﬁrﬁz(ﬂ?bné%Yl%ﬂ{érpl_q; FLOEER, N©,Joovi ded the

use of the ounds as defined above in conbination wth at | east one
ot hers bl ood gl u€Gs€s)-alkek (GigCakalkyle i ngredi ent for produci ng a nedi canent
~for the treatnment of type 11 diabetes. In a sixth aspect of the present

i nventi there.i vided the use of the conpounds as defined above in
conbi nat'ifon mﬁth"%é’&ggst one ot her blood glucose-lowering active
i ngredi ent for producing a nmedi canent for |owering blood glucose. In a
sevent h aspect of the present invention, there is_provided a gé cess for

prodiici M8 a nedi éabet-Canstkvbiwheremkyb maydiesyistiied 48R ALMSS B¥ defi ned

above which Corrprdl—??ﬁ%@ﬂ,%b@ﬁﬁ?@(ﬁ%éﬁ%ﬁ@ﬂi(%INN%,tl\n-lga,‘ NHpEregruti cal |y

sui tabl e carrier an nvertring mxture-into a formsuitable for

~admi ni stration. akyBeb{(Eriiky)-afi]s NCOR(Ca-Ca)yraitybrNGOEE (T 1-6%)-alkg, pr esent
i nvention, there,j rovi ded t he f 0 un the rmula | RS
RRRRR | R4 N Nlé‘?z@'@?\r(gﬁj'aﬂ(ﬁnyl-ﬁ@ﬂ?’é@&éﬁ)‘sﬁ’&ﬁ&ﬁ% ﬁcﬁa%ﬁ?h-ﬁt? where t he
phenyl or napht h)élky[@{éi-@ﬁLC{{E}iﬁr_g}lke
25 _
(CHa)m-aryl, where m may be 0-6 and aryl may be phenyl, O-phenyl,
CO-phenyl, benzo{1,3]dioxolyl, heterocycloatkyl, pyridyl, indolyl,
piperidinyl, tetrahydronaphthyl, naphthyl, 2,3-dihydro-
benzo[1,4]dioxinyl, benzo[1,2,5]thiadiazotyl, pyrrolidinyl, morpholinyl,
30 -and where the aryl radical may be substituted one or more times by
R9;

" R9 is F, Cl, Br: OH, NOa, CF3, OCF3, (C+-Cs)-alkyi, (C1-Ce)-alkyl-OH, O-
o (C1-Ce)-alkyl, S-(C1-Ce)-alkyl, (C+-Cs)-alkylphenyl; COOH, COO-
35  {C4-Ce)-alkyt; * '




10 substituted up to three times by F, O, Br., OH CF3jsMRweGhhs OCF3,

O (C -C6)-al kyl, O(C2-C6)-al kenyl, O (C2-C6)-al kynyl, S-(Cl-C6)-alkyl,

-S-(C2-Co6) - al kenyl, S-(C2- CG) al kynyl ,4 SO (C1-C6) - al kyl ., 502-(Cl-C6)- -

al kyl, S02-NH2, (Cl-C6 - | kenyl, (C2-GC6)-al kynyl, (C3-C7)-

cycl oalﬁwthe(@bls@ﬂ?g*%aﬁ '%Vld %%ff%eogn kyl ene, (C0-C6)-al kyl ene 15 COOH,

(Ca-C6) -al kyl ene- COO- (C1-C7) - al kyl, (Co-C6)-al kyI ene- COO- (C2-C7) - al kenyl

- CON H2, CONH (C1-C6)-alkyl, CC]\I-[(Cl C6) - al kyi ]

. CONH- ( (RafiBtar peéfessricplis g(v@ﬂrt@@pnapdtyﬂdsméimmmi oeyhighky| ene- NH-

(C1-C6) -al kyl, (CO-C6)-al kyl ene-N-[(C1-C6)-al kyl ]2, NH CO (Cl-C6)-al kyl,

NH CO- phenyl, NH- S02-phenyl, where the phenyl ring may be 20 substituted up

to tyicg by F, tal nfay 68 sGbstitatddylip to BRe  OCF3,
(%O(Cl CGcﬂ)5 g%f%?ré%lﬁ@%}é@ areﬁ |ndependengly of one

anot her, H, ( C1-tmags by kyCl, By (C1- C6) -al kyl, CO- (Cl-C6) - al kyl ,

COO(Cl 06) al kyl; 25 R3, R4, R5, R6 are, |ndependently of one another, H.

9—1 %:QH NC2, CN, OCF3, O (Cl-C6)-al kyl, O (C2-Co6)-al kenyl,
O(C2 ) § kyn 'S(Cl Co6) - al kyl , S (C2-0C6) - alkenyl, S- (C2-C6) - al kynyl,
SO (C1-C6)-al kyl, SO2-(C1-Cs6)-al kyI S2- NH2, (C1-C6) - al kyl,

. (CQ2£56)Rral h@nkb R6C2- C6) afd) u@dd@embnﬂ;(aeorfe?hnmmw ®yCl, Br, NO,,

(C3-C7)-cycloal kyl - (C1- C4) - al kyl en COON, 30 Septenber 2005 6

COO- ( C1- CB) - al kyD-(CeGshrikyl, o@mﬂs)(&ﬂﬂlt:a) al kyl, CO-N-[(Cl-C6)- al kyl]2,
CO NH- (C3-C7) -cycl oal kyl , NH2, NH (C1-Cs6)-al kyI , N-[(Cl1l-C6)- alkyl]2,
NH-CO(&G- Co6) - al, ky H-COphenyI NH SO02- phenyl, where the phenyl ring
may be Bébstitut®f 5 %o twice by F, O, CN, OH  (Cl-C6)-al kyl ,

O (Cl-C6)-al kyl, CF3, OCF3, COOH, COO (Ci1-Co6)-alkyl or CONH2; R7 is H,

C1156) - al kyl | Cl-C6)-al kyl; 10 R8 15 20 H, (Cl-Cl4) - al k wh
<(a| kyl. ?Tag bg suﬁ@t &@uﬂlgﬂ where alkyiggapbe Sehgt'@t%é %M b’“ ore
COO- ( C1- C6) - al k 112,
00 (-0 -2l Kok, RRNBONEOON (G- ool ke LI i |
NCOO- ( C1- CB) - al ky NCD-(@3)-CgRalkyl, uwomesaaalmlymcqceaz) m aryl ,

benzof 1. 3) 250391-%5?@& m'" Bt Cobminor RO -CTARENs 1

tet é(ghydr onapht f hyI 2, 3-di hydro- benzo[ 1, 4] di oxi nyl,
benzo[ 1, 2, 5] t hi adi a28 y pyrrol i dinyl, norpholinyl, where the aryl
radi cal may be s((UHsj),;,—En}l,eWhemn(mayrbeé)-ﬁJ anwbaty) iy, barpheayl FO- RDGHYBr OH,

5 (C1-Co) - al Kyl COmnae el OIS DBV EB B 25 ana tne
physi ol ogi cal | 'y @éﬁ'ﬁ)@e%t%velﬁa? El'ﬁ,/anaphﬂi 1 P2 8cHiRyd®- 2 medi cament for

reduci ng the bl ose treating type 11 diabetes. 30 The
i nvention rel at dmrizo[hé]ujmumgdsb@fzd[hé Sltbiadiazolyl, pyrrelidinyl omerriolingle r

G a8 o correr < arhcwhet e SrviTapisal meyie Iteied At B AR Bici 1 uent s

Rl, R2, R3, R4, @&, R6, R7, R8, RO and A 35 may be both straight-chain and
branched. 30 Sept enber 2005 7 Pharnmaceutically acceptable salts are
particularly suitable for nedical appli catl ons because of their greater

alts o have 8 Fpiin i N O iy Reice b Caro gEpARs. These

0O-~(C+-Cg)-alkyl, S-(C4-Cg)-alkyl, (C1-C4) alkylphenyi, COOH, COO-
30 (C1-Ce)-alkyl;

and the physiologically tolerated salts thereof.




5 Suitable pharmaceutically acceptable acid addition salis, Qb iddg conpounds
of the invention are salts of inorganic acids such as hydrochloric acid,
hydr obrom c, phosphoric, netaphosphoric, nitric and sulfuric acids, and of -
‘organi ¢ acids such as, for exanple, acetic acid, benzenesul fonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic,
| act obionic, maleic, malic, 10 nethgpesulfonic, succinic,

p-tol uenesul fonic and tartaric acids. Suitable pharmaceutically acceptable
basi c salts are gnmmoni lts, alkali netagl salts .(such as. sodium and

pot assi u §a??c'§’?ga"‘r‘ﬁpeéfr Eﬁ%@r vRDEaE g‘aﬂr‘? 45 PERX ‘ﬁmeﬁé mﬁéﬁ%%’ﬁngm and

cal ci um gambAling She Shhidre o tHe coniANAB es idiinadl bisownaccept abl e ani on such

as, for exanple, trifluoroacetate |ikew se belong within the scope of the
invention as useful intermediates for the preparation or purification of
phar macep i€ #ildy ag5&@ PéfatHee predght InRRFSIDT thefs is!SRolifedné NeseaBrWid C, for
exanple in vitro, applications. 20 The term "physiol ogically functional

deri vat i vempognrds Aedefined @beve farcpradycing 1 Hesicamand fery theoredtiest ofier i vat i ve
of a co gquﬁgdbge formula | of the invention, for exanple an ester

whi ch i s”able, 'on adm nistration to a mammal such as, for exanple, to a
human, to form (directly or indirectly) a conpound of the formula I or an

active netabplite thereof, 25 Si i.C funct i ' jyes al so
"l ude Tt 2o 81 & dbrgBarat brereh: hords: hoBddng dBd KPR
exanmpl e, compblndk agdaidfihedl abovelfemprdthaing abBuelicambfBdor ierihg-Bdod Such
prodrugs can be netabolized in vivo to a conpound of the invention. These
pr odr ugs IKEYS&-hensel ves have activity or not. 30 The conpounds of the
invention may al so exist in various pol ynorphous fornms, for exanple as
anor phous and crystalline pol ynorphous forms. _All pol ynorphous_ forns of

t he conpbBurdftbraspest iohBatRredentenyaRfiafn tthere ihere the usgeof Mnti on
and. ar eac?mg)aa@dge%saa@%h Bhold 6 IdRHRRAIRA: win bl 4o} Brenemer sl naf ter to
"conpound(s) of formula 1" refer to conpound(s) o the formula 1 as

descr i begdluabsaowesing acdtive frgredientsfor poddugingsa ametigawentdpotiiectsgatinent unct i onal
derivativ€§ t@ﬁiqgf as described herein. The conmpound(s) of the formula (I)
may al so°bePg ’%‘g?%red in combination with other active ingredients The
amount of a compound of fornula | necessary to achieve the desired io

bi ol ogi cal effect depen on a nunber .of factars, f.qr anpl e the specific
corrpoundﬁbﬁo?é I aBR ti?f'(tj BEFSEEE,'“WQHBO% r%f'saFHﬂY'a?%ﬁf](%m) noél%the
~clini cal ;6apgirndsLRsOfefi@ BBSVE M -coffbinaldin! WitHOSE Idast @meebibier Volbd t he range
from0.3 ng to 00 ng (typically from3 ng to 50 ngz per day and, per
ki | ogr anglyEossstpyasingractive tiaredisntifpr erodueing fynrdicanent fef Iqwaring\RleRfis dose
may be, Bgeogﬁanple, inthe range 15 from0.3 ng to 1.0 ng/ kg, which can

e a

suitably m ni stered as infusion of 10 ng to 100 ng per kil ogram and
per mnute. Suitable infusion solutions for these purposes may contain,

for example, fr ; t 0., - i.call r J t e per

il 1ilit 83 %?Vﬁﬁf”egaé%%%fn@ﬁl@fsﬁ%& 'h,w'#to% 'éﬁ%’fﬁpﬁgr&%"rﬁgﬁq%pw}%"étgg 05 of

t he acti pedutingedi raaticambtiscoraphixing eae fopmoarej gfthé compoayds as afined f or
example, from 20 1 to 100 ng, and.singl e.dose.fornylations. which can be
Sl o 8PP M pombriees SRnGuheaRdive BorediSat fith °8 Phedperdicall ,
cont ai n, ghighleAMat Snd ESRBrindthistinixh#8 Gnto T fok RuRablE Yorl ddmithibfatien.600 ny.

For the therapy of the abovenentioned conditions, the conpounds of formula
| may be used as the conpound itself, but they are preferably in the form
of a pharnmaceutical conposition with an acceptable 25 carrier. The carrier
must, of course, be acceptable in the sense that it is conpatible with the
ot her ingredients of the conposition and is not harnful for the patient's
heal th. The carrier may .be a solid or a liquid or both and is preferably
formul ated with the conpound as a single dose, for exanple as a tablet,
which may contain fromO0.05%to 95% by wei ght of the active ingredient.

O her 30 pharmaceutically active substances nay | i kew se be present,

i ncludi ng other conpounds of fornmula I. The pharnmaceutical conpositions of
the invention can be produced by one of the known pharnmaceuti cal nethods,
whi ch essentially consist of mxing the ingredients with pharnmacologically -
accept abl e carriers and/or




excipients. 30 Septenber 2005 9 Pharmaceutical conposi tip@Bsesbr dobs
invention are those suitable for oral, rectal, topical, peroral (for
exanpl e sublingual) and parenteral s(for exanple subcutaneous,

i ntranmuscul ar, intradermal or intravenous) adm nistration, although 5 the
most suitabl e node of adm nistration depends in each individual case on the -
nat ur enagdiupBMeBbpett aff thbepresenti nvertiono tharet iseprowidedniieovset e thét ure of the
conmpound of formula | used in each case. Coated formul ati ons and coated
slow $aRASE of BI5fAMH2 bns al so belong within the framework of the
invention. Preference is given to acid- and gastric juice-resistant

fornul ations. Suitable Bétings res'r\s?;arpmlo R gastric juice conprise
cellul ose acetate phthaliate, Rd yvi gyl agetate phthal ate,

hydr oxypr opyl net hylcel | ate agqd anippni c_pol yners of methacrylic
acid and nethyl t hac b€ p ceyyical conpounds for oral
adm nistration may be in 4% 15 sqgparatgjunits such as, for
~exanpl e, capsul es, waferd, suckH ALbhbl et Hor t@hl ets, each of which
contain a defined anoun® of the €oapound of fornula 1; as powders or
granul es, as solution or sus{f®@sion i iRan aqueous or nonaqueous liquid; or
as an oil-in-water or water-in-oil enulsion. These conpositions may, as
akready nentioned, be prepared by lany suitabl e 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 &¢ivhichhe conpositions are generally produced by uniform and
-honmogeneous m xing of the active ingredient wth a liquid and/or finely
divided solid carrier, after which the product is shaped if necessary.

Thus,, for exanpl.e t r i 25 nol ding a
poudd or o aut e BBl e e R B Ry B %o " hor o
agdi ti oga! ipgmmgcuft@a_mp @gﬁm@sﬁ@ﬁ tiyelb) ffét,srp@h{,mﬁpmiueéu ®GFs.abl et | Ing t he
conpound in free-flow ng formsuch as, for. e e, . _Qr .granul es,
wth e appr opPré&ieCenmiod dOnGanCa)-aikaaYy Q‘G?ﬁ'ég%lfy‘?yr\@%l&\s&%}?ﬁm'gnd/ or one
or nore surfa i Il SO eFSi _ENLCaYSHd \-ne. ©bl ded
tabl ets can b§§%t2§é )‘ca\élgérg%sﬁsc‘?mq% ng' ?L@:éﬁf)(ﬁ%gmﬁlﬁ?ggﬁ?&) powder form
gﬂd is rmit st e}aw@l,\ﬁ'QMH_@, ﬂme(rtg)_-alkqu(ﬁiﬂCd}—.italkerl, ]E@a-é:s)salkvatlall. écsrglrzhl ne. N
armaceuti cal conpositiqns iC [ e r subl i ngua
admi ni strati ofy %?‘%Y"r @-@&?ﬁ?@'ﬂt’@@é@‘%ﬁ R fcg‘f hﬁéﬁggéﬁ)ound gf
fiormula | 30 Sepdg ch}%gyléﬂeﬁﬂe)?l(%iit:?ﬁamya (©y-CaPan®ldne-sog-ose and gum

arabic or tragacanth, and pasti conprise the cog;i)(ound i.n an

inert base su(Cyp-Gs)-glkenyli GOMd:, JLOME-(T1-6n)-akul CEN-HdCohiatkdlizabi c. 5 The

" e ©ay : f O : .
et orably st EOMa GasubeicpaiACotaiofile N K GephR BT COPe ;s
are preferably, ESPARAI @dgickpakb@d@-ﬂqmPtﬁfﬂﬂmﬂlz‘?‘l\ﬂm(@me@jﬁﬁm-- These

preparations are ‘preterably adm nistered intravenously, although
admi ni strat i ohHv&P-phewy, NEkSOmhearet.whesgibephrayuing Mayrbauscul ar or

Axi ng.the. conporniiun e bR, e D Ac Bl OaR Ao BB Y erT &
and isotoni ¢ Wit hobiRRodoOH] EOIGRCS C:pangs bk CONHLT the invention

generally contain fromO0.1 to 5% by wei ght of the active conpound
- Pharmaceutical conpositions suitable for rectal admnpistration are

pref &BiR% i narhdn q@rﬂ@nﬂy@foaﬁr@%h%kb(guﬁsgémrél@r@&@ Lcan be
produced by njxd ng a € @'51?_‘ thg fipgyula | with one or nore

conventi onal nts%:?@’ éﬁfgllggl?s ' &b%(g@réplﬁ)é[' cocoa butter, and shaping the
oesul ting m xture. Pharmaceutical conpositions suitable for topical use on

the §id RATS IKET er ablate! Rdeplnddistly of Sa@hneiher, T, Ck BeN@H,IQfy, on, - paste,
spray, aerosol or oil. Carriers which can be used are petrol atu | anol i n, -

- pol yet hyl ene §iGx O OGF & EdCs-CardliadBi(RatGamtkeny, Q2Srshdli@Ybf t hese
bst . T [ [ di enqt_.d | ' trati
of Trom 0.1 16 daman HEzralSul SR el R ST PRI 5 0"
2% 25 Tr ansdg@mb,lqgié)idmﬁt3@511\4}&2.i(€1@§@|m,q92m@alwmwg)icaI _

conpositions suitabl e
30 : alkyayl, {C3-Cr)-cycloalkyl, (C3-Cr)-cycloalkyi-(C+-Cs)-alkylene, COOH,




f or ;t_ra'nsder'mal uses can be in the formof single plastgks,WaLShAr e
suitable for |ong-termclose contact with the patient's epiderms. Such
pl asters suitably contain the activeébingredient in an aqueous sol ution

which is buffere ere propriate, I I nd/ L Sp ed in an
adhesive or di sp&@quiﬁ%wﬁéfﬁﬁﬁgﬂi’gﬁ@&géﬁyeé%'r%t@éﬁ%{é it
concentrati on is YRICONMICIEN-cPElsbRyRNH, Rbo(,-SpdiRyLRcAcopar ti cul ar
possibility is for 'the active ingredient to be rel eased by el ectrotransport

or iontophoresi s aliyildd¥id:GOLE 1-Gadalieyk AHCO-phanHn liHBOewtiesyl Whesar ch,

2(6): 318 (1986 r » r . LYerhr pents suitable
for conbi nation )gr\%gﬁ%'t%gpfg'germgyjﬁgggﬁﬁgfe?gﬁ #bgtgvﬂfar&%%}(}tb% i’ﬁébhapter 12 of
the Rote Liste 2Q03-CqFakkyl, @yChEs)-alkplh CiredOGHsCOH, RDPe(ihdSs)allkyl he
formula I of the ig/egign in particular for 5 synergistic inprovenent of
the effect. Admi F&QMH2n of the active ingredient conbination may take

pl ace either by separate adm nistration of the active ingredients to the
pati entsper in thefgrm~of | lon ducts in which a plurality of
active iﬁgr edi enEHéBgingg)eglgﬁ?Em@gr?egﬁ]gﬁ(rggrraceuti cal preparation.

Ant i di abetics include insulin and insulin derivatives such as, for exanple,

LantEPs(r io or. 904 P-1 derijvatives such. gs, far a e, those
di scl os 8in wo .'Sl_ggiéﬁgﬁ'a%y!’l\‘ﬁlhﬁe@‘f@%%e% §",%Sg'ﬂ‘§e(3rugl Pfe ‘3"8%%%

hypogl yceni c_act iow, CRYCNL GOUH, Ohe-@,atd) s CONHyY, Mg, Wie(C sCapt | ve
ingredients include, preferably, ul fonyl ureas uani des,, neglitini des,

... b
oxadi-azol i di nedi @& ,N‘{(ﬁ:ha%ﬁ‘rqn@i']a’e'i?@n@sl,‘CG)@IW&?I@) €i-karaiylor s, gl ucagon
t ists, GP i f _Ghanne qeuehyas, f
oxamal et hose. PR R e - O] 8RBTSR  Mor i sk

A/ S, 14 nsul i n sensikylerere-Cnbhiabylt ors of |iver enzynes involved in the

stinmul ation of gl ugconeogenesi s and/ or ycogenol ysi s, . modul-ators, of gl ucose
-~ upt ake, corrpoundsg&%ﬁ]"ﬁﬂ%gl“f e m ﬁ?%%ﬁé?é'b%}qggwc%mhﬁ pggngnh ‘%W‘éfh i pi dem ¢
active ingredi _er@@pa@dgaBéhid{szqtﬁaicﬂytanpiev&yclm@wmi@ﬁayl_,, irglotgpounds whi ch
reduce food 20 intake, PPAR and PXR a%onl sts and active ingredients which

act on the ATP- dipssidiuhtteliabylionaphtiRanaithys 2:ndhydica cells. In one
enbodi ment of the.i o0, QALL : a

admini stered in ?gh%ﬁfﬁ%]?@%m\x},{& %ngn HN C%%l%r&%lg{]?y ggg%%hmir@f)@ngﬂch as 25
si mvast atin, fl uvdsrathearypradica nzay be shbstiisted ine, oranometimeaby R9; -
cerivastatin, rosuvastatin. In one enbodi nent of the invention, the
conmpounds of the formula | are administered in conbination with a

chol est emgl absopfi @n BrOHINGY, CRICOCES, (C,0C:) Ik @X DL H-aligt-EiH G be,

tiqueside, pamaqueside. 30 S&e&tenber 2005 12 I n one enbodi nent of the
i nvention, the cédapSehakye-heCoickt & +CarakyirhivhiE PRIREFPH- conbi nati on

with a PPAR ga agoniLgt,.such as, for exanple, rosiglitazone,

pi oglitazone, %B%?h@"%zmo. 5 In one enbodi nent of the invention, the
conpgunds of the. fornmula | are adm nistered in conbination with PPAR

al pha agoni st such as, for exanple, GWN 9578, GW 7647. In one enbodi nent of
the invention, the conpounds of the fornula | are io adm nistered in

combi natémh\éﬂfﬂys%idgééeﬂ 16RARea lsANa4EEPRfR6dSding H ¢hediSambat for exanpl e, GN
1536, AVE 804Z, "AVE 8134, AVE 0847. In one enbodi nent of the invention, the
conpoundedgtingiee blooghglucasedeve! andriveativodyraillidiphedesbi nation with a fibrate
such as, for exanple, fenofibrate, 15 clofibrate, bezafibrate. In one
enbodi nent of the invention, the conpounds of the fornula | are

admi f st Eierventiaprettestd oompobthdsof fERoimilabiin te feunlof dissir fanemetesypl e, Bay
13-9952, BMS-201038, R-103757. 20 In on eg?t])eodi,n'ent of the 'nv)&nti on, 'the
conpounc@cemtrﬁedw@mmdapqre%ﬂt%ﬁf%ﬁgﬁé? Iy HERISFRATSAS K WHYTBi | e aci d
adsor pti@adqgphi bitor such as, for exanple, HWR 1453. 25 In one enbodi ment
of the invention, the conpounds of the formula | are

The alkyl radicals in the substituents R1, R2, R3, R4, RS, R6, R7,R8,R9and A

35  may be both straight-chain and branched.




adm nistered in conbi'nati on with a CETP inhibitor such for " frp.l e, Baglm
194789. I n one enbodi ment of the.invention, the Conpour?géepéefng%rﬁgag?ornul a l

. are 30 administered in conbination w h a polymeric bile acid adsorbent
such as, for exanple, cholestyram ne, col esevelam 30 Septenber 2005 13

I n one enbodi nent of the invention, the conpounds of the fornula | are

adm ni st L GO Aebaiblavshils & pdicllSHERIRIbIE RSHUABAICAMSIDliBatiorsOT
-exanpl e, pﬁméldlé'yl,ﬁmvl?ﬁg& 5 1In one@nbod?fnent _of the invention, the
conpoundseafusehos thair grelater|solhility inwiatdr sogmated withdhpistatindAr BR$h an ACAT

i nhi bitor such as.. for anpl a Lm i e

| nvent i oFepRi RO Fpeh agt eRhavd AlheCaycdny BEoSRRE M o Catioh

conbi nat aikatié bhamRadditicaly seatptstie ackisaddition satangfithe coPoundd dfthel n one
enbodi nent of the invention, the conmpounds of the faor nH)l‘Fﬁb ar.e

admi ni st Bvedtigmarectals PAINAEANNF Bkids JUchGsrvdeeehlpiingsd. PYHPBIAYF: such as,

for 1 BHam Siit, Mfic SABQMiROLCIAS, difof SRGERIC Riis sid conpounds
of the fgr gﬁf’ @Jr&eajpﬁgg%l nrlibs’tercégﬁlan cgﬁlé%lat_“l on WI(%P% an ATP citrate |yase
i nhi bi t oas,Jocéxasplef ateticeacigvpienzesssulipago dben2oic] citrisn ethamgsuiferdet of t he

~inventiop, the conmpounds of .the formul. -adm.pi ster.ed i n conbi nation
with a sﬁamr&qaﬁ'ggﬁ&chgvag’éc' i'%ﬂﬁh'i"Bf“PoEééﬁé#@él%"fco?’m'éi?a}'n‘%?'g’, BVG- 188494, 25

~I'n onge ematinmenfomE, SUzeinic) pelucpesulidric andtartaritsacifis thatadbte mul a | are

- adm nistered in conbination with a |ipoprotein(a) ﬁgt qgoni sﬁ?ésu h as, for
exanpl e, Phamapgptically asceptablg bade salts pie IREOBHID FaHeAKYt MEt SEiiR ent i on,

the conmp I ; kit J Latdon wWith a

| pase |G B e ek R et of t he

i nvent i omaghbesiucoarpbeaidism sdits)he fornula | are administered in conbination

with insulin. 30 Septenber 2005 14 |In one enbodi nent, the conpounds of the

formula | are admnistered in conbination wth a sul fonylurea such as, for

exanpd e, sShid With apiiemaghbiemg uaatcptablgldnivrzsulsh ag, fot exdraglede. I n one

- enbodi nent, the conpounds of the fornmula | are adm nistered_in conbination

with a bifffuainagetate likevise belangavilin the seaner ¢frthe invantiog asiyseitlenbodi nent

t he conp (\jé}g% S0 | | fcldpeiblev th a
megliti n?] e sﬁe%g,ﬁtg‘%w%?gﬁ%?@@? epagF?ﬁngﬁ%n?lébgr?geg“rybodi ment, the
conpoundsaltsf aridier foouseiranéntheeapadtic.fos exarapleiin vitra apphieatisasi on with a

t hi azol i di nedi one such as, for exanple, troglitazone, ciglitazone,

pi oglitazone, rosiglitazone or the conpounds disclosed in WO 97/41097 of
O . Reddyhs tdrasoaysbidomangddincional derpativecuded héreld reférs304mgi hydr o-

3- et hyl - 4- oxo- 2- qui nazol I nyl net hoxy] phenyl ] met hyl ] -2 4‘(-)(%41hazol i di nedi one_
I'n one eRbysiviagisally olasatesrissivatiee ot 2 cREPPERGEF the fosmylakefithe &vepian. n 15
combi nat t??%x%?ane A e8fcy Wﬁgﬂﬁs%?éa o B ittt ¢ ?‘?ﬁamfn?dl sa¥eaplfer mglitol
or acarbose. I'n one enbodi nent, 'the conpounds of the forrmula | are

adni ni st exadplento @ batvianatd fonmvidrectrordodireatly) agosdicsnd offine forawdast @h t he
ATP-dependentL ot gaijsai!.%mh che}mnel of the beta cells, such as, for exanple,

t ol but anfy&c "éﬁpﬁnﬁ E§EE9T20 gl i pi zi de, gliclazide or repaglinide. In one
enbodi ment, the conpounds of the formula | are administered in conbination

w th nore than one of the aforenentioned conpounds, for exarrplg iP
conbi nat Pbysigiogisally Binctiongl dervativasale ifchida prodgigs oiBa PeIReYNas 8t acar bose,

e BN E B A hibed Sl gt ORI Shert TAO SRR
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.




In a further enbodi nent, t he corrpounds of the formula I |stered in
conbi nation with CART agoni sts, NPY agonists M4 agoni sg'?ge ?eénk%%%% agoni st s,
H3 agoni sts, TNF agoni sts, CRF agoni stss, CRF BP antagoni sts, urocortin 30
agoni sts, 3 agonists, MSH (nel anocyt e-sti mul at i ng hor none) agoni,sts, CCK 30
Sept enber 2005 15 agonists, serotonin reuptake inhibitors, m Xxed

ser ot oni RﬁréFFFerﬂ:%g Hé?ézﬂgft@ﬂ%r“%ﬁpgﬁﬁﬂ@?Hf‘fﬂﬁmuw (8P SripolRITBESi N

agoni st's ani n_ant agoni sts hormone, grow h hor none-r el easi ng
conrpoundthe foRRUBd @S dﬂscrlbdé@bope,l angl toghetsalts, solvateg and ghysiolegically ept i n

o bi 1 ofuectepARR S BRET ARl o 1R agoni sta. 1 n one

enbodi nent of the invention, the other active ingredient is leptin. In one

enbodi ment, the other active ingredient is dexanphetam ne qr nggt}gt am ne.
to I n on&heepawonnd(s) of the formula Aohry alsoRp admésterad ingombinalipniwt

dexf enf | g fdrther enbodi ment, the other active ingredient is
si but ramgﬁ%maPn eoqu F‘:"e‘:ﬁ%'](c‘)gi ment, the other active ingredient is orlistat. In
one enbodi nent, the other active ingredient is mazi ndol or phent ermne. 1s

I n one eppodi rren the corrpaé)?gs of ﬁ e forrruk0 arehad tered in

conbi nat i ﬁam%‘ f BCRMPAUNES! TORMUR | BPECSSHLICPP thed SHB e dietary
fiberg mppidad eff'éupdb;ﬁamdsfd?fa AYmMbRl 6f facire X exampleanbispatifion W t h
.Caromax(r) i's possible in one dpreparatl on or by separate adm ni sératl on of

conpoundeompounié chesaruthe intenrted Wse: Simmods. of edniniaietion eah W?D‘F r be
adm ni St g5fifliollof A8 Jaie. Fhe! QRYYESS geRordy T i rah8k 1BYROBIRg to 1 Dakery

‘product s mues ars. en any~suita onbi nati on
of the cd)om)mm(iﬁpioéilytffmmaﬂmgrtbiﬁﬁnng)/\perrﬁaymd)pemlogrwﬁotfbedwl@gbhé@ﬂ| oned

conpounds and. g o] one_or, nore t her ar nacol o a.II

substanc@@mgl :gégf@kgéélyfgm"?tf?dewo%ﬁﬂs? H@%’;%ega %%? dred by the
present {PMENBIAG td 1D NN Whith dai $liRibly 84 atigtnisterad #s mm@u 6b10 hge
preparation of the corrp ounds of the ileneral formula |, which conprises

obt ai ni ntp 1%09@%&%@”@“4 per Mistuie SHitableypfusion: seldfions for thasor dance wi t h
the foll 3 R7-N
eleongwrQ@g?%@@a' Fﬁ.‘@%ﬁ%ﬁ?@é t%g@npo#yﬁeﬁ%%ﬁ1b %r%l all 5

N, N, A10R, I}dlér‘vhﬂhhtenthQieRﬁqseRmay &uitairRforexample. frareJendémd 0@ off one
th , PG 1), ,10 CF3. .NO2, CN 3 : | kyl
D o raadtiaiareRient SHep oo oS el b, s eEEHA) [Vl

- S- (C34 Co) m@k&ym Ing (sfﬁglélﬁbsalfdmﬂu|atﬁ% WiG&h GBh bRl éd(ﬁlms'f&éd NréIRG 2) 2,
(C1-CB)-al kyl, (C2-C6)-al kenyl, (C2-C8)-al kynyl (C3-C7)-cycl oal kyl ,
(C3- C7) - ayadi @@.|fﬂyexqrmlem§\p%ﬂ pelabletgamay pantain, fexsanpie.dmm 40 i ky | |

30 e SRS P R L R A bt 1
NH- CO- ( Ceofiditiors, kiyd comdblems)bﬁnymulaNl-ﬁnsme pised\ds, the whepeunddsghdm| ring
0 { C?ecgugﬂt&i(t? E)tf ef%ﬁ%ﬁyt it ?édﬁ"@ﬁ%’gﬁlﬁ%&?%gg i3 Wétf-@ﬁ ac(g)pp%blfé’ !
CON- (PG 3&@Ier.3ﬁ1§€é’fﬁ€ﬂﬁﬁfst,%ﬁgéurse, 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 liquid or both and is preferably
formulated with the compound as a single dose, for example as a tablet, which '
may contain from 0.05% to 95% by weight of the active ingredient. Other
10 pharmaceutically active substances may likewise be present, including other
compounds of formula {. The pharmaceutical compositions of the invention can be
'produced by one of the known pharmaceutical methods, which essentially consist
of mixing the ingredients with pharmacologically acceptable carriers and/or

excipients.




17 in which R2 has the nmeani ng described above, and P%asép%ﬂgerg%eral I y

known protective group for alcohols, such as, for exanple, benzyl, allyl,
tetrahydropyranyl or tetra h yd rofu manyl; 5 PG 2 is a generally known

protective group for am no groups, such as, for exanple,

(G -Cs)-al kyl carbonyl, (G -GC6)-al kyl oxycarbonyl or (C6-Cl2)-aryl-(C -C4)-

al kyl oxypg Hﬂée’éutacﬁr‘%&ﬁés‘?ﬁﬂr%ccﬁ%éi@%ﬁ@@%@th‘&%g%ﬂ%ﬂ PcE‘ré]l Qkctghl y one

hydr ogen a omin no group; a genera own protective
group f otopist ,gresoras (fohezamplecsubdrgugl) and paehtels) (el ehogﬂmplbenzyl or

P ehi oneggfdnday R clehle T 6 ataen b A R AR PR cal
my be  gighabbt dificdidote of BEemistratRm depe‘ﬁds@h ea&r mdQld?@rl clase SE%e NC2, CN,

OCF3, 0-(Cl-C6)-alkyl, 0-(C2-Cg)-al ken (Cc2 al kyny
S-(d - csrlatsrrwnd sev¢rity oftie eonditian to @%@%Bd:@)‘dalnléilﬁﬂam%@fém C6) al kyl ,

(Co- o) - S uiy bt Y el iR et cids. CHdaBU Rimuiaora b s PUAPRY ] e,
( Co- C6) - adléaﬂeefnan(ﬂ@ﬁb(r@@sﬁ)be!c(r@wmh ‘thea friayiesvoek @Bﬁe(im/er(ﬂb)'l Brdfgtence

| (C(%ONCF% d%lg%el e{eaaq%%r%icz a%{%_ﬂ%(&r%&{a%%jg[@g_p&%s %)u?table coatln&s rescqgm al kyl,

Co- | |
EOO 8 aI Itﬁe %é ﬁée'zﬁ:eliu(d@.@ éé@taté Ndkhgﬁé%&@ Oblbigﬁ% ;l@@até ﬂﬁﬂa(!:aéephenyl

- alk

NH- S02- ph)edwxyprowi Stl‘FféIU Kalawgarrﬁhwsel@Mn@lﬁmfewtnecw@ a¢ifice by F,

d, 30 O (PG 1), (Cl-08)-alkyl, O (Cl-Cfi)-alkyl,
OF3] CDF%P&%@%P@B%&Q%(CLCG)-M kyl or CON-(PG2)2; in which PG 3,
PG 2 and PG 1 have the neaning descri bed above, in anhydrous organic
sol vent s_ s a fo be ene Iue e . or under a
or ot ect | 9utHe PRABRHHERal Chr UGS o oraL AEIR 0B 'BAY B dhnerBEnad 1t he
boi | iNng maréteqimtfs%cﬁ%vmtexa rénceésurtee Whiees, GABRMIE tsblets driigblefsor mul a 1V
10 in which R2, RO, R10, R11, R12, and A have the neanrn? descrrbed above.
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di cycl ohe or dil sop FRAT ITmde, carbonyl di azol es
such asarr aildirowatatidrwateziolal endisginmThase rcemgeartrens pragpys plresgyhoni ¢

hydri des,.. O t hon t
N Rt e B RPROY A5 Suleble PRttt BROd A CiRsl e ar s or
W t hyd or b iiwwhrh thB@caeed ﬁrgﬁéﬂr@rﬁt‘ &8 thefdym ﬁ@e‘ﬁi&h&nﬁ? kh8sisthbiamnd orchl ori de,
- Wi th conpounds of the formula V R13 inwhich R7 has the

meani ng Mestadditenal rgredieatid aps braghi mtfe e:rnf@mta) hglgeppositieesaral kyl may be
cuset el el B el ST ey 55 e B e
N- [ ( C1- Ggith allilguid] ahd/80firfgdyp tivideersolid @ander, after which the product is shaped if
necessary. Thue, 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. Molded tablets can be produced -
30 by molding the compound which is in powder form and is moistened with an inert

~ liquid diluent in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of formula |




19 -phenyl, O phenyl, CO phenyl, benzo[1, 3]dioxolyl, @gggﬁgg&%hgalkyl
pyridyl, indolyl, piperidinyl, tetrahydronaphthyl, napht

2, 3-di hydrobenzo[ 1, 4] di oxi nyl, benzo[ ig 2, 5] t hi adi azol yl, pyrrolldlnyl
nnrphollnyl where the rings may in each case be substi t ut ed one or nore
tinmes bywrha flaverngsnqmatly Sugfose@ndrum ratNepr tragacantinrand peatilies) - al ky!

(C1-Co) - W l | Lyl phenyl
CO0- ( PG 5@‘%‘ Efqgé%W@f‘a #iéht:%é?a?%e %an%%%iat'"%%rﬁeﬁnﬁl a VI R13
R10 RO Rﬁuctrblsgahldg_m_arahn i A, R7 15 the conpounds of the forrmula VI can,
if RL in conpounds of the formula | is not a hydrogen atom be al kyl ated
by reaction with compounds of the formula VIl R15-LG (VII) 20 in which LG
i's a genghalphdrkaciutichEmpsitiRRiitabYoR pardnisraPd@mistrativnl cBgtise

aryl sulfonyl oxy or al kylsuifonyloxy; 25 and R15 is (Cl- CG -al kyl ,

O ( C1- Copredenaply, sterte @queasy péﬂnayat!or@ma(@mm;ndamﬂ@rmu@d lﬁhefr‘fﬁer 2005 20
using a Bnae %raﬁﬁcg'ot%ﬁfc \Iqﬂ{ th%)?:ﬂggé Sf th: zﬁfeﬂg%?&@%ﬁ G\{H%sé ﬁ?ng aRhe, in
organic onet hane or acetonrtrile, to

g| ve corrpmﬂet@&!y a:tfmlhfseerédnrmd\@nvusw éltf&)ugRJa‘Urﬁn(s‘tfhtlbl) may sbo tdkeR2, R7, RO,
ave the scr]_ bed above, and after
izl fiection. Th

B eI | i nat P'@ﬁe %H&%C‘Ftﬁﬂﬁ?‘f%é%ﬁmg? Y gira ot BEERARIYSoups
whi chy ar gappastbmbly tn:,r Sﬁ’)ﬁﬂ&edl By hfiRinG ke %élﬂn‘boﬁﬁd wﬂthatBF—énd Bﬂéﬂ«m theR13, R14

and A", conpounds “of fornmula | "are obtai ned. Conpounds of the fornula
| are coresgitingdolution atwdegam@otpn@wthblbyddamciﬂjﬁ@ﬁ@nv@qmtroa$@ﬁtheof t he

appropri ﬁ&}g%@r Se,géra@?é&térﬂ fftin & ?c%‘% by\{géfﬁ f ofthEhRve cBPr{ o%f‘uﬁ”p' &,

-acet oni t ane or se uent of the

sol vent. 15 Another possibili ty for prepari ng corrpounds of the formula | in
which R2_|s a hydrogen atomis.depicted o). | ow ch : R12 30
A map hSisRasentoal SarhsSHDRS SRR o1 Fatal Pty P Fatorrats ersTaphiR thel - opr o

€C ORs . form of single-dose suppositories. These can be produced by mixing a compound
of the formula | with one or more conventional solid carriers, for example cocoa

butter, and shaping the resulting mixture.

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
 beused 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%.
25
Transdermal administration is also possible. Pharmaceutical compositions suitable
for transdermal uses can be in the form of single plasters which are suitable for
~ long-term close contact with the patient's epidermis. Such plasters suitably contain
the active ingredient in an aqueous solution which is buffered where appropriate,
30 dissolved and/or dlspersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport
or iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986). -




0 RL1 XIV in which conpounds of the formula Al in Wmch

2. RI3 R7-N R7-NH V.0 XI11 RO RI5 R3 H| R8 R4 R3 N-, N3@SR%DNm%|MS --~ 0
R11, R12
and PG 3 have the neani ng descri bedtabove, are converted into isocyanates
of the formula X. to 22 R10 RO (PG 3)-O, \ N=C=0O (X) by known net hods,
such as, for exanple, reaction with oxalyl chl ori de in organic solvents

such agend QicibX 30k ionts OIS RLARRPprdlh N greomet hane, at react i on

t enperat ures roomtenperature an i ng point of the solvent,
t he Islbammwamscﬁenﬂrme‘cbmmﬁa@té( 1 ef thedte d istetd00dnTHey ey behe f ornul a Xl

O (X n which A" h t b d ab t | t
coﬁmo%nm'eln@fi Wit raRaponnas OTTRE Spirde R tneagvention il B8 5 nave ¢ he
g‘%ﬁ roge GRaE hﬁ@«éwémévﬁofﬂﬁ Oﬂ&ﬂﬁuﬁfaﬂd?%fftﬁé@éh@e?ﬁ redigiy i f RL is not

ato be convert described above by al’kylation with
corrpou:mdblnatlom lmﬁyfmkmnlaacevﬂalthetrmygsaparatemmmumtloﬁ of ithee activeul a XI I 1,

| ect d t f th RG- 3), . d b t 1 d
o R bR b s o R s s RS e
X'V afratitf oP&QRRSAGdiIdHS %k@?%ﬁf‘h Gthd ggéh@ﬁéélémh@fal ér’@ﬁa%@ioﬁr otective

groups 1 nto conpounds of the tornula 1. npounds of the fornmula | are,
converted into the salts thereof by addition of one equivalent of the

appr ORHE&\%ﬁ%ﬁ%ﬁhgueé iR A RBu @érrl}a%géﬁ sUER LSSt exaimh rpié qranﬁag@rml e,

aceton oxane or In water y subsequent renoval of the
sal veot HMBO 1 S8t Gber dadeSivas sudinas eloaepbmple ¢hase disclebdin ¥ ve to
illustrate_the inventio t hoyt ver restrlctln nmeasur ed

sol i d?9/08871 ghNava Npudis i H"ﬂg é’e("\yBOQ'Yﬁ%V‘éCﬂg{ Bg@ﬁiedg?rect ed and
general ly depend on the heating rate. C~ H yOOOOOOO oMd: z0 O I

== O;he? er\}:l/Ily\azc:titrJtlaJ Jh?/poél%gr%lcza(ﬁwe :rr%rte%gn éL ?n ude pr(%\JvI erably,
sulfonylureas, biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel
15  openers such as, for example, those disclosed in WO 97/26265 and WO 99/03861
| of Novo Nordisk A/S, insulin sensitizers, inhibitors of liver enzymes involved in the
stimulation of gluconeogenesis and/or glycogenolysis, modulators of glucose
uptake, compounds which alter fipid metabolism, such as antihyperiipidemic active
ingredients and antilipidemic active ingredients, compounds which reduce food
20 intake, PPAR and PXR agonists and active ingredients which act on the ATP-

. dependent potassium channel of the beta cells.

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

rosuvastatin.

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

30 example, ezetimibe, tigueside, pamaqueSIde
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administered in combination with a PPAR gamma agonist such as, for example,
rosiglitazone, pioglitazone, JTT-501, Gl 262570.

In one embodiment of the invention, the compounds of the formula ! are
administered in combination with PPAR alpha agonist such as, for example, GW
9578, GW 7647.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist such as, for
example, GW 1536, AVE 8042, AVE 8134, AVE 0847.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate such as, for example, fenofibrate,

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.

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.

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 cofnpounds of the formula { are

administered in combination with a polymeric bile acid adsorbent such as, for

- example, cholestyramine, colesevelam.
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In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer such as, for example,

HMR1171, HMR1586.

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

avasimibe.

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

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

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

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

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

C1-1027 or nicotinic acid.

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

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

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

administered in combination with insulin.
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glipizide or gliclazide.

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

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

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

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

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

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO

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

3-methy!-4-oxo-2-£|uinazolinylmethoxy]pheny!]methy[]-2,4-thiazo[idinedione-

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

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,

glipizide, gliclazide or repaglinide.

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

insulin and trogiitazone, insulin and lovastatin, etc.

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

agonists, 3 agonists, MSH (melanocyte-stimulating hormoné) agonists, CCK

rr

rNN 30
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compounds, 5HT agonists, bombesin agonists, galanin antagonists, growth
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hormone, growth hormone-releasing compounds, TRH agonists, decoupling
protein 2 or 3 modulators, leptin agonists, DA agonists (bromocriptine, Doprexin),

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

In one embodiment, the other active ingredient is dexamphetamine or

amphetamine.

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

In one embodiment, the other active ingredient is orlistat.

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

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

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

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

protection conferred by the present invention.

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

by proceeding in accordance with the following reaction scheme:
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For this purpose, compounds of the formula il

in which _
R9, R10, R11, R12 are, independently of one another, H, F, Cl, Br, O-(PG-1),
10 ~ CF3, NO2, CN, OCF3, O-(C4-Ce)-alkyl, O-(C2-Cs)-alkenyl, O-
{C2-Cs)-alkynyl, S-(C1-Cg)-alkyi, SQ(CZ-CG)-aikenyI, S-(Co-Ce)-
alkynyl, SO-(C-Cs)-alkyl, SO2~(C1-Cs)-alkyl, SO2-N-(PG-2),,
{C4-Ceg)-alkyl, (Co-Cg)-alkenyl, (C,-Cg)-alkynyl, (C3-Cy)-cycloatkyl,
{C3-C7)-cycloalkyl-(C4-C,)-alkylene, COO-(PG-3), COO-(C1-Cs)-
15 : atkyl, CON-(PG-2),, CO-NH-(C4-Cg)-alkyl, CO-N-[(C1-Cs}-alkyi]2,
CO-NH-{C3-C7)-cycloalkyl, N-(PG-2),, NH-(C1-Cg)-alkyl, N-[(C+-
Cs)-alkyllz, NH-CO-(C+-Ce)-alkyl, NH-CO-phenyl, NH-SO2-phenyl,
where the phenyl ring may be substituted up to twice by F, Cl,
CN, O-(PG-1), {C1-Cs)-alkyl, O-(C4-C¢)-alkyl, CF3, OCF;, COO-
20 ~ (PG-3), COO-(C4-Ce)-alkyl or CON-(PG-2),;
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' in which R2 has the meaning described above, and

PG-1 is a generally known protective group for alcohols, such as, for example,

benzyl, allyl, tetrahydropyranyl or tetrahydrofuranyl;

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

hydrogen atom in the amino group;

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

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

are reacted with isocyanates of the formula Il
15

O=C=NTA'
C

in which

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

substituted up to three times by F, Cl, Br, O-PG-1, CF3, NO,, CN,
- OCF3, O-{C4-Cg)-alkyl, O-(C,-Cg)-alkenyl, O-(C2-Ce)-alkynyl,
S-(C1-Ceg)-atkyl, S-(C2-Cg)-alkenyl, S-(C,-Cs)-alkynyl, SO-(C+-Ce)-
alkyl, SO.-{C4-Cg)-alkyl, SO,-N-(PG-2),, (C1-Ce)-alkyl, (C2-Cs)-
25 ‘alkenyl, (C,-Ce)-alkynyl, (C3-Cy)-cycloalkyl, (C3-C7)-cycloalkyl-
(C4-Cy)-alkylene, (Cy-Cg)-alkylene-COO-(PG-3), (Co-Cs)-
alkylene-COO-(C+-Cy)-alkyl, (Co-Cs)-alkylene-COO-(C2-Cr)-
afkenyi, CO-N-(PG-2),, CO-NH-(C1-CG)—a!kyI, .CO-N-[(C1-CG)-'
alkyl]., CONH-{C;3-Cs)-cycloalkyl, ('CO-CB)—aIkerne—N-(PG-Z)2,
30 ~ (Co-Ce)-alkylene-NH-(C4-Cg)-alkyl, (Co-Co}-alkylene-N-[(C1-Cs)-
' alkyl]o, NH-CO-(C-Cg)-alkyl, NH-CO-phenyl, NH-SOz-phenyl, |
where the phenyl ring may be substituted up to twice by F, CI, -
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PG- 1) &2ty O-{C-Cayaligt, CEg, OCFy, COO-

(PG-3), COO-(C+-Cg)-alkyl or CO-N-(PG-2);;
in which PG-3, PG-2 and PG-1 have the meaning described above,

in anhydrous organic solvents such as, for example, benzene, toluene or

acetonitrile, under a protective gas atmosphere at reaction temperatures between

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

formula vV

A;j\r

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

(V)

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

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

FI{‘IS

in which R7 has the meaning described above, and
R13 is (C+-C1o)-alkyl, where alkyl may be substituted up to 3 times by'

O-(PG-1), CF3, CN, COO-(PG-3), COO-(C+-Cs)-alkyl, CO-N-
(PG-2)2, NH-(PG-2), NH-{C1-Cq)-alkyl, N-[(C1-Ce)-alkyll;

r

r

--coO) O toN

r

r
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phenyl, O-phenyl, CO-phenyl, benzo[1,3]dioxolyt,
heterocycloalkyt, pyridyl, indolyl, piperidinyl, tetrahydronaphthyl,
naphthyl, 2,3-dihydrobenzo[1,4}dioxinyl, benzo[1,2,5]thiadiazolyl,
pyrrolidinyl, morphotinyl, where the rings may in each case be

5 substituted one or more times by R14,

R14 is F, Cl, Br; O-(PG-1), NO2, CF3, OCFs3, (C+1-Ce)-alkyl, (C1-Ce)-
alkyl-OH, O-(C4-Cg)-alkyl, S-(C4-Cg)-alkyl, {C1-Cq)-alkylphenyl,
COO0O-(PG-3), COO-(C4-Cg)-alkyl; ‘
10
| to give compounds of the formula Vi

R1:§ R10 R9 ']'{2

r7—N \n/ Y

© R11 '
R12 vi;

15 the compounds of the formula VI can, if R1 in compounds of the formula  is not a

hydrogen atom, be alkylated by reaction with compounds of the formula Vil
R15-LG (Vil}
20 in which

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

arylsulfonyloxy or alkylsulfonyloxy;
25 and

R15 is (C1-Ca)-alkyl, O-(C1-Ca)-alkyl, CO-(C1-Cs)-alkyl, COO-(G1-Ce}-alkyl,
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MVVAC 1)
solvents such as, for example, dichloromethane or acetonitrile, to give compounds

of the formula VIl

R13\ R10 R9 R2 R15

rR7—N \H/ \W/

O
R12 R11

s (Vill)
in which R2, R7, R9, R10, R11, R12, R13, R15 and A’ have the meaning
described above, and after elimination known from the literature of some or all
protective groups which are possibly present in the radicals R9, R10, R11, R12,
10 R13, R14 and A’, compounds of the formuia | are obtained. Compounds of the
formula | are converted into the salts thereof by adding one equivalent of the
appropriate acid or base in an organic solvent such as, for example, acetonitrile or

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

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

hydrogen atom is depicted in the following scheme:
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. (PG 3)-0, NH (PG-3)- Ei/ =C=0 o
IX X
R10. RO
H H . Ri5—G R0, RO, R
(PG-3)0 b Vil (PG-3)-0 N\H/NTA'
O O '
o} g 0 O
R12 R11 ’ R12 R11
X XHi
2. R7—N '
| : R7—N N AN A
R7-NH v jcl/ \({)( \ﬂ/ T
- o) g O O
R'l? - R11 R6 R5
XIv 1
(R2=H)
in which compounds of the formula Xl
5
R10 R9
(PG-3)-0 NH,
O
R12 R11

(Xtt)

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

10
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R10.  R9
(PG-3)-0 N=C=0

O

R1? R11
X)

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

HN A

T

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

10 to result in compounds of the formula Xil

R10 R9

(PG-3)-0 \[r \”/

(X11)

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

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

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

in water and by subsequent removal of the sclvent.
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The examples detailed below serve to illustrate the invention without, however,
restricting it. The measured solidification and decomposition points (Fp.) have not

been corrected and generally depend on the heating rate.
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- The compounds of the formula | are distinguished by beneficial effects on glucose

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

5 treating type Il diabetes. The compounds can be employed alone or in
combination with other blood glucose-lowering active ingredients (antidiabetics).
Examples of such blood glucose-fowering active ingredients are sulfonylureas
{such as, for example, glimepiride, glibenclamide, glit:lazide, glibornuride,
gliquidone, glisoxepide), metformin, tolbutamide, glitazones (such as, for example,

10 troglitazone, rosiglitazone, pioglitazone, repaglinide), alpha-glucosidase inhibitors
(such as, for example, acarbose, miglitol) or insulins. All antidiabetics mentioned in
chapter 12 of the Rote Liste 2001 can be combined with the compounds of the
formula | of the invention for improving the effect. Administration of the active
ingredient combination can take place either by separate administration of the

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, thrombaoses, arteriosclerosis, syndrome X, obesity,
inﬂammationé, immune diseases, autoimmune diseases such as, for example,
AIDS, asthma, osteoporosis, cancer, psoriasis, Alzheimer’s, schizophrenia and
infectious diseases.

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 detefminations
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| 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 Jui;48(7):746-754) was used to measure the conversion of glucose
1-phosphate into glycogen and inorganic phosphate, with the following
10 modifications: human glycogen phosphorylase a (for example with 0.76 mg of
.- protein/ml (Aventis Pharma Deutschland GmbH), dissolved in buffer solution
E (25 mM p-glycerophosphate, pH 7.0, 1 mM EDTA and 1 mM dithiothreitol) was
diluted with buffer T (50 mM Hepes, pH 7.0, 100 mM KCI, 2.5 mM EDTA, 2.5 mM
MgCi;6H;0) and addition of 5 mg/m! glycogen to a concentration of 10 g of
15 protein/ml. Test substances were prepared as 10 mM solution in DMSO and
| diluted to 50 M with buffer solution T. To 10 4 of this solution were added 10 ul of
37.5 mM glucose, dissolved in buffer solution T, and 5 mg/mi glycogen, plus 10 gl
of a solution of human glycogen phosphorylase a (10 ug of protein /ml) and 20 1
of glucose 1-phoSphate, 2.5 mM. The baseline glycogen phosphorylase a activity
20 . in the absence of test substance was determined by adding 10 u! of buffer solution
T (0.1% DMSO). The mixture was incubated at room temperature for 40 minutes,
and the liberated inorganic phosphate was measured by the general method of
Drueckes et al. (Drueckes P, Schinzel R, Palm D, Anal Biochem 1995 Sep
1;230(1)1 73-177) with the foilowing modifications: 50 41 of a stoia solution of 7.3
25  mM ammonium molybdate, 10.9 mM zinc acetate, 3.6% ascorbic acid, 0.8% SDS
are added to 50 pl of the enzyme mixture. After incubation at 45°C for 60 minutes,
the absorption at 820 nm was measured. To determine the background
absorption, in a separate mixture the stop solution was added immediately after
addition of the glucose 1-phosphate solution.
30 ~ This test was carried out with a concentration of 10 uM of the test substance in
order to determine the particular inhibition of glycogen phoéphorylas‘e a in vitro by

' the test substance.




tr)C 7c!)cWnr)(QC7(V)(5) QT Tl =_ _ _coz 00 009 sGpéntr200{ ) : NO O
NNNo NNNN | =T2Z2TTTI i =TTTTTZIZ= NLA_ NNUUU Q UUU4 N4 CyN Ld

T
0
N C 40) whm a i c WNNNNNNNNNN 30 Septenbél 2005 3 YY Y Y Y ~C

Table 2: Biological activity:

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

activity of glycogen phosphorylase a and are thus very suitable for lowering the

blood glucose level.

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

Experimental part:

Example 1:

a} 2-Chlorobenzoyl! isocyanate

2-Chlorobenzamide was dissolved in dichloromethane, mixed with 1.5 eq. of oxalyl
chloride and heated to reflux for 16 hours. The reaction mixture was concentrated
under high vacuum and reacted in stage b without further purification.

b) 4-Chloro-3-[3-(2-chlorobenzoyl)ureido}benzoic acid

1 g (5.8 mmol) of 3-amino-4-chlorobenzoic acid were mixed with 0.75 g (5.8 mmol)

~ of diisopropylethytamine and 1.06 g (5.8 mmol) of 2-chlorobenzoyl isocyanate in

5 mi of dichloromethane and reacted at room temperature for 12 hours. The
solvent was evaporated, the residue was mixed with 5% strengtﬁ sodium
bicarbonate solution and extracted twice with diethyl ether, and the aqueous
phase was adjusted to pH 3 with HCI. The resulting precipitate was filtered off with

suction. - .

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

1-carboxylate

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

solution, and the organic phase was dried and concentrated.

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

Example 94

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

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

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

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

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

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

4-yl)benzamide sodium sait

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

dichloromethane was added to a solution of 65 i1 (0.8 mmol) of pyridine and
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1’_1-1’ 1 d %Pmlglc’bli m%lTol_s oP é,IZ,é,6—tetramethylpiperidin~4-ylamine in 2 ml of
dichloromethane, and the reaction mixture was reacted at room temperature for
16 hours. The reaction mixture was diluted with 2.5 mi of acetonitrile, filtered and
washed with 5 ml of acetonitrile, and the filtrate was evaporated. The residue was
5 taken up in a mixture of 2N of sodium hydroxide solution, acetonitrile and

dimethylformamide (1/2/2), whereupon the product precipitated.

Examples 95-152 were synthesized in analogy to example 94. If required, the
products were purified by preparative reverse phase HPLC/MS {acetonitrile/-
10 water/TFA).
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Patent claims:

1. A compound of the formula |,
S .
R8 R3 R2 R
| R4 | |
R7—N NYN\“/A
o O @)
R6 R5
!
in which
10
A is phenyi, naphthyl, where the phenyl or naphthyl radical may be

substituted up to three times by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
0O-(C4-Cg)-alkyl, O-(Cz-Cg)-alkenyl, O-{C2-Cg)-alkynyl, S-{C4-Cg)-alkyl,
S-(Co-Ce)-alkenyt, S-(C2-Cg)-alkynyl, SO-(C1-Cg)-atkyl, SO2-(C1-Cs})-
15 alkyl, SO2-NH,, (C1-Cg)-alkyl, (Co-Ce)-alkenyl, (C2-Cs)-alkynyl, (C3-Cy)-
cycloalkyl, {C3-Cr)-cycloalkyl-(C+-C4)-alkylene, (Co-Ce)-alkylene-
COOH, (Co-Cs)-alkylene-COO-(C;-C7)-alkyl, {Co-Cg)-alkylene-COO-
{C>-Cy)-alkenyl, CONH,, CONH-(C4-Cg)-alkyl, CON-[(C4-Cg)-alkyi],
' CONH-(Cg-Cﬁ)-cycloaIkyI, (Cy-Cs)-alkylene-NHz, (Co-Cs)-alkylene-NH-
20 (C2-Ce)-alkyl, (Co-Cs)-alkylene-N-{(C-Cs)-alkyl}o, NH-CO-(C4-Cg)-alkyl,
NH-CO-phenyl, N.H-Soz-phehyl, where the phenyl ring may be
substituted up to twice by F, Cl, CN, OH, (C4-Cg)-alkyl, O-(C4-Cg}-alkyl,
CF;, OCF,, COOH, COO-(C+-Cg)-alkyl or CONHy;

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

R3, R4, R5, R6 are, independently of one another, H, F, Cl, Br, OH, CF3,
NO, CN, OCF3, 0-(C+-Cg)-alkyl, O~(C2-Cg)-alkenyl, O-(C,-Ceg)-alkynyl,
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beneficial effects on glucose netabolism in particular they |ower the
bl ood gl ucose level and are suitable fof6 5 treating type Il diabetes. The
conpounds can be enpl oyed al one or in conbination with other bl ood _
gl ucose-lowering active ingredients (antidiabetics). Exanples of such
bl ood gl ucose-1 owerjn ctive Lngredients are sulfonyl urea (such as, for
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troglitazone, rosiglitazone, pioglitazone, repaglinide cosi dase
inhibitors (such adkynyblCetarpydoalidal(aoCe;cyelagilivi-¢C)-Ca)-alkyiscnkei GOOH |

antidi abetics menti ' t t 0 Li, S c be
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el
ingredients to the §¥tledt CirestRlkyt S¥HnCSP-phshy NEHPGa-phenu#here n whi ch
‘a plurality of acty Lagredi J h i cal
preparation. The céfr‘r%gﬁﬁ sr@ rﬁﬁiﬁ?%gjﬁ%@g I rggﬁﬁghgf’@qggﬁ abl e for
the treatment of | d€CeCspalkyl. i QeHEi-Casalkyl, GFabeCes, SOOI, BOOL(EH-Gy)aatipll e,
nephropat hy, reti ngj?g}[&m 20 neuropathy and cardiac infarction, mycocardi al
infarction, periph Z2rial occlusive diseases, thromboses,
arterigsclerosis, syndrone X, obesity, inflanmations, inmmune di seases,
aut ol mmuneR@i seasess ﬂgm-@@ralﬁﬂ!C%@meﬁalkyﬂ DS, asthma, osteoporosis,
cancer, psoriasis, Al zheiner's, schizophrenia and infectious diseases. 25
The activity of the conpounds was assayed as follows: G ycogen

phosphoryl@ge a actld v kY. @SS: T : tivity
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- phosphate by deteg [ i her on o i,nor iC S e. e
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in mcrotiter plat§rODLIT,I6s)uiteny!, NOD-& 80, BlikigFor REeBECNE,§696) ,
measuring the change in absorgtlon owing to the formati on of the reaction
product at the waPeiyngresporaMied hereinafter in a Miltiskan Ascent
£l Tsa Reader (Lab_ (U el i v30L6 155 Lh BEBRUAG, HlGRp rvr o
(Enger®m HD, Shecho€ky-pEenjthbarem] NB]didarty! Jhéteawdyelvalkyh pYridyl indiB{yT) : 746- 754)
hor gani . phosphat PARITL AHEA NG PRARNEY: BAREYr ESEINGRE: hunan ol yoogen
phosphor | ase 2, Snestmiext bofl b 2Bl RaaBigt BRI AYBSicHn{H1ar

ut schl an , dissolved in buffer solution
3- gi ycer ophosphat e where thegaryliragigab ey bensubstitaed onaics rereitinegs bwR9;  di | ut ed
with buffer T (50 nM Hepes, pH 7.0, 100 M KCl, 2.5 mM EDTA, 2.5 nM MCl 2
6H20) and addition of 5 ng/m glycogen to a concentration of 10 pg of 15
prot eizs/ MR Test s ighB1@HBesOHeNO,pCERADEH;,dE 118} )atkys CeHT palkyr OPVED and
diluted to 50 uMw th buffer _solutio .. T0. 10 prl of this solution were
added 10 pl of 37(@1‘W'ﬁli‘ﬂc§§(&1}aﬁ)’§’gﬁ'l\ﬂgd'q4 aB&fﬁ@W%QQ@ﬁo%Qﬂg' and 5
nmgl m gl ycogen, pl %@1_(@9)_;3&”- of a solution of human gl ycogen phosphoryl ase a
(10 erg of protein/m") and 20 NI of glucose 1-phosphate, 2.5 mM The
basel i ne gl ycogen phosphoryl ase a activity 20 . in the absence of test
subst ance r ned.b | 0,Pl qf buffer solution T (0.1 %
- DVBO) . Thea\?ﬁs%q’ﬁ)&'gs&kg?%q%%geag%&g?l}ﬁ'%'SFﬁqqerrperature for 40 mnutes, and
the lifgerated i norgani c phosphate was neasured by the general nethod of.
Drueckes et al. (Drueckes P, Schinzel R PalmD, Anal Bi ochem 1995 Sep 1,
230( 1) ; 173 egmpound af thedormulad @sidpimediin ickaimi bivdereiv ul of a stop sol ution
of 7.3 25 nmM anmoni um nol ybdate, 10.9 nM zinc acetate, 3.6% ascorbic acid,"
. 0.9% SDS are added to 50 NI of the enzyne m xture. After incubation at 45C
- for 60 m rAutes, t Eeptabshwhdrethaph&@0 radicalasayrbasubstitutefoulet #red ne t he

times by F, Cl, Br;
35




_ preparation of s

absorption, in a separate mixture the stop sol ution was3asigedod pwoedi at el y

~after addition of the glucose 1-phosphate solution. 30 This test was

carried out with a concentration of 1§ pMof the test substance in order
to determine the particular inhibition of glycogen- phosphorylase a in
vitro by the test substance. 51 Table 2: Biological activity: Ex.%

“inhibition at 10 pM 187 273 375 479 577 1292 2035 2978 3076 3186 4150 4411

4636 47461,4913 5886H5322 6036 7086 7541 8050 8444 8990 9034 10078 10193
10214 10635 11188 112100 116100 11799 1' 1870 11997 .12040 12212 12895 14788

14976 30 Septenber 2005 52 It is to be inferred fromthe table that the

conpound¥3.dt4.tife R%r nul a arei weependemnily ofang anethentt.di.KdoBeMNBhéphor yI ase
d th | ' the blood gl I . 5 The.
a and are thus vgénécsggglkgﬂt’)bg_ltps_a}@perl ng the ood gl ucose | eve e

esCribed in detail below,. and the other
compgunds of the fornmula | were obtained anal ogously: Experinental part: io
Exanpl e fz a) 2-f{HoceRenzoyl isocyanate 2-Chl orobenzan de was dissolved in
di chl oronet hane, mxed with 1.5 eq. of oxalyl _

- R8 is H, (C1-C10)-alkyl, where alkyl may be substituted up to 3 times by "
10 OH, CF3, CN, COOH, COO-(C4-Cg)-alkyl, CO-NHz, NHz, NH-(C4-Cs)-
alkyl, N-[(C1-Cg}-alkyl]z, NCO~(C4-Cs)-alkyl, NCOO-(C+-Cg}-alkyl,
NCOO-(C1-Cg)-alkenyl, NCOO-(C1-Ceg)-alkynyl or NCOO-(C4-Cy)-
alkylene-(Cs-C1p)-aryl;
(CHz)m-aryl, where m may be 0-6 and aryl may be phenyl, O-phenyl,
15 _ CO-—pheny!, 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, ClI, Br; OH, NO;, CF3, OCF3, (C4-Cg)-alkyl, (C1-Cs)-alkyl-OH, O-
(C+-Cg)-alkyl, S-(C1-Ceg}-alkyl, (C1-C4)-alkylphenyl, COOH, COO-
(C+-Ce)-alkyt; |

25 and the phySioEogicall_y tolerated salts thereof.

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

R1, R2 are H;

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




15 chloride and heated to reflux for 16 hours. The reacBt Spembebidse was
-concentrated ‘under high vacuum and reacted in stage b w thout further
purification. b) 4-Chloro-3-[3-(2-chl 68 obenzoyl)ureido]benzoic acid 20 1 g
(5.8 mmol) of 3-am no-4=chl orobenzoic acid were m xed with 0.75 g (5.8
.mmol )  of diisopropylethylamne and 1.06 g (5.8 mmol ) of 2-chl orobenzoyl

~ " isocyanate in 5 nl of dichloromethane and reacted at room tenperature for

12 hour 7 The sdt HeftHswas evaporated, the residue was nixed with 5%
strength sodi um bicarbonate solution and extracted twice with diethyl
ether, and the aqueous 25 phase was adjusted to pH 3 with HO. The
resul ti B preci pig 6 eCyRikyll wesredalifl fmay b subsiitiiteanup &) 3 Bited by OH,

4-{4-chl oro-3-[3-(2-ch] orohenzoyl ) urei d. o] benzoyl an no} pi peri di ne-
1- caPboxyl ate 30 06913 Q(ggfb Qd@'r(ﬁtﬁa)‘alkyi- CO-NHz, NH,'NH-(C+-Cs)-alkyl,

4-chl or o- 3- [ 3- ( 2pghbor0k: I oteelofh be | Qedsh 9c. BBy ~A&%.mmol ) of
TOTU and 37 ny (SP%?”C%@%%@%{ %?ng%?%@ﬁ@h@ am gg\;\?fgﬁl)gﬂ%,b(‘\g%é?)enber 2005
53 coupled in 1 (C-Ck)-dikenyhNCOOHG=0d)dileynyl beNCEXOHT+C Sallkiéran was
washed once each vvitt} 5% strength sodi um bi carbonate sol ution and 10%
strength citric £esfo E%Viﬂti on, and the organic phase was dried and
concent rat ed. o F@éﬁ%pﬁ%%@ew%éﬁ@e 8%) R SyPnaY BRI, O-pRBAYIIY to
: 4-[30(2,4lDi chl oﬁ&ehéoyh banzo[d S]dioxolyt, heteroeycienlkyl apyritlyddndolyl, (167. 5 mol )
of 2, 4-dichl orobepzoyl i yanat e ich repared in analogy to
_exanple 1 a, wer 'Pf&ﬁgﬁl'-%&é&%PU?P%YﬁV@Pa\EA@‘%Q{E@1@3?@?’%|) of
4- ani no- 3- net hoxmbﬁfa{emdi@mrgl,lb@;néaﬁ,ﬂb}t%dw@tywywdlibmyl,Hi@rpﬁbm re vwas
“heated 15 to reflux for 2 hours and cool ed to roomtenpérature. The
preci pitate was 8nfwhesg thearyl fpdigalgnay besubstitvtestons ohmesediodstby | e and
met hanol , stirreggwi th 5% strength potassium bisulfate solution, again

filtered off with Suction and dried under high vacuum 44 g (96% of the
desiitsed product were obtained. 20 b)

4-[3-(2,4-Di chl orobenzayl ) ur 'doh—S-rrethox benzoyl chloride 11.25 g (37.2
ol ) OR%4-[3.-(2‘,S£J&G:%F0¢9E%&% Fﬁu@&’:doﬁélﬁcﬁeﬁ"%ﬂx%eﬁz)o@‘ﬁy!agHd from
stage a were heape@. LE\LAkius_ (@, B _]aﬁg, qf At i r 3 hours
and evaporated i n@?g r%)t ar ’ev(gﬁorﬁgt or l’trjq?dgfr;")r#m&hi v%n ut&mébmgﬁr’?gi due was
twi ce 25 nmi xed WEACtpalggne and agai n evaporated under high vacuumto
result in 10.88 g (27.09 mmol, 73% of acid chloride (loss due to foam ng
-over). The product obtained in this way was enployed in the next stage

Wi t hgut aﬁH’tlﬁé‘Ehysﬂ@[dgfda‘ﬁ?ttd)iﬁfbte&baits thereof. _ o
3-[3-(2,4-D chl orobénzoyl ) ur ei do] - 4- net hoxy-N- (2, 2, 6, 6-tetranet hyl pi peridin
- 30 4-yl)benzam de sodiumsalt A suspension of 157 ng (0.39 mmol) of acid

chloride froms b and 4 .mi_ of _dichlor t hane added tp. a solution
of o5, Ui o B TbdRSman iorprPing Une St R RIS R o S e i !
of 2, 2, or mdretof apmhbylteixperidin-4-ylamne in 2 m of dichioronmethane, and

the reaction m xture was reacted at roomtenperature for 16 hours. The
reaction mxture was diluted with 2.5 mM of acetonitrile, filtered and

washed with . L e filtrate v [ d._ The
Festiueas & TeBarBhe LA s S drbBRo o oS R R AL B ane o,
acet oni bf ilote @h dlairfls retb By Ahd bABBr Geore bledd gluchbeIewnay adtRepr oduct

preci pitated. Exanples 95-152 were synthesized in analogy to exanple 94. If

requi r elgredientspr oducts were purified by preparative reverse phase HPLCI VB
(acetonitrile/- io waterl TFA). 30 Septenber 2005 . W 02/ 096864 55 Patent
clainms A conpound of the formula 1, 5 RB RS RR Rl R4 '

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

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

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

| producing a medicament for lowering blood giucose.
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- CONH2, * CONH- ( C1- C5) - al kyl

- al kyl ene- (C6-Clo)-aryl; ( m aryl ,

pyridyl, indolyl, piperidilnyl, 't

" R7-NNNA- O OR6 R5 in which to PCTI EP02/ 05205 is phenyBq Scpagpbe bogk, . wher e
-t he phenyl or naphthyl radical nmay be substituted up to three tinmes by F,

Cl, Br, OH CF3, N2, CN, OCF3, O (Cic6)-alkyl, O (C2-C6)-alkenyl,
O(CZ-C6)-aIkynyI, S-(C1l-C6)-al kyl, S-(C2-C6)-al kenyl, S (C2-0C6)-al kynyl,

SO (Cl-0B)-al kyl, 502-(Cl-C8) 15 al kyl, S02-NH2, (Cl-08)-alkyl,

(O et T R ar B Shet bt g 03

( Co- G6) @rﬂfmhm@M%%ha@r@flblo&&?m%ée%&aﬂn%ﬁ& Cgfé@émfbr al kenyl ,
CON-[ (Cl 06) - cycl oal kyl ,

( Co- CG) -mouweg@-mpﬂrca(r@@ttcetblealelayhem@fmypaﬂ dianetes) - al kyl ,

(Co-C6) - al kyl ene-N-[(C1-C6)-al kyl]2, NH CO (Cl-C6)-al kyl, NH-COphenyI,

NH- SO02- phenyl , where the phenyl ring may be substituted up to twice by F,

a; 6N, gH, ml@oﬂhé%m@tﬁ@éa@%alﬁ{é@’h onedrmof&bBelafd¥Mito 3 in

COO (C1-C6) - al kyl or CONHz2; 25 are, independently of one anot her,

H, ( Cl- c9ymtinaian with atieasbpnaofhsr, blomwgmsea@;wmn@mtn@oog(@lem;)r al kyl ;

R3 R4, t h H F, d, Br, OH CF3,
W %’ﬁ‘&‘i‘c%%nf}ﬁ??&é%ﬁ@?%@@' G&¥onyl . O (C2-Cb) - al kynyl . 30
Septenber 2005 56 5 10 R7 S-(C1-C6)-al kyl, S (C2- 06) al kenyl ,

S-(C2- Cs) aI ynyl (C1l-Cg) -al kyl, S02-(Cl-C6)-al kyl, S02-NH2,
(Cl- 06) -1 pr@@QS%:gs)maqi%%yﬁ medisamet campyisiig, onecer mpeye efheoal ky! |

(G g)(ﬁ, A o A AR of U5 1 08, Bl ot 2

NH- (C1- @ige aeﬂl\}qingr@cﬂlémt@mtitﬁphaahkyde@t&;aﬂwbluﬁblé@hﬂﬁﬁ)an?d eyhverfithy 63 phenyl ,

NH-SOZ phenyl , .whe t en be substituted up to twi ce by F
"@Sﬂ% ac%fmé“ﬂﬁ'!?g}@f %@I‘ 'tt%‘?at%ﬂ yl, CF3, OCF3, OOOH,

COO(Cl Co) - aI kyl or CONH2; is H (Cl-C6)-alkyl, CO(Cl-C6)-afkyl; R8 is
H, (Cl1-C10)-al kyl, where al kyI may be substituted up to 3 tines by 15 OH,
CF3, m11cooﬁhe¢@@qf®1egempaung|oftt@dqula NH2, NH (C1-C6) al kyl,

N[ ((CLl-C6) -al kyl ]2, NCO (Cl-C(3)-alkyl, NCOO(Cl C6) - al kyl ,

N (C1-Co) - al kenyl, NCOO ( C1l-C6) - al kynyl or NCOO (Cl- C4)-

] can@ 0-6, and aryl can be
het er ocycl oal kyl

napht hyl, 2, 3-di hydr o-

phenyl, O phenyl, 20 CO phenyl, ' RAENZO

_ benzo[ 1, 4] di oxi nyl , B&WHN (0N S yl, m)rphol i nyl,
- “where the aryl r adi cal may DBe subs gd on?ﬂg? nofle tinmes by R9; 25 RO is
F, d, Br; OH N2, CF3, 4l kyl , ~{ Cl- -al kyl -OH, O-

(C1- C6) - al kyl, S—(Cl C6) 7a(j<y| al kyI enyl ¥ COOH, COO
(01-Co) - al kyI; 30 and the phyS| nlap] cal Iag olerated salts thereof. A
conmpound of the fornmula | as clal ned in aim1, wherein is phenyl, where
the phenyl radical may be substitutedjup to three tines by F, C1,,Br; 35
30 Septenber 2005 :

in which

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

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




57 RB is F, d, Br; OH N2, CF3, OCF3, (Cl-Co6)-alkyl, 30Gtpt&aher 200kyl - OH, O-
.(C1l-C6)-al kyl, S-(Ci1-C6)-al kyl, (Cl-C4)-alkyl phenyl, COOH, COO

(Cl-C6)-al kyl ; 25 and the physiologicably tolerated salts thereof. 2. A
conmpound of the formula | as claimed in claim1, wherein Ais phenyl, where
_the phenyl radical may be substituted up to three 30 tinmes by F, C, Br;
Rl, Rz are H R3, R4, R5, R6 are, independently of one another, H F, d,
Br, NO2, 35 O (&HG)-phieryl, NH-80cmhyemylkyher R?phemt riRg manebearr e,

(C100) - al ky! ; “reppguietfo whe by, (- ol EN QI GG RIEPL Gr etidy b

- substituted up t@f-% OORS COYOH, €D CFHS,)-My OEGBAHE00 (C1- CB) - al kyl
CO- NH2, NH2, NH (CI-C8) al kyl, N-f(Cl 06) - al kyl 12, NCO(Cl 06) - al kyl ,

N%SEC Tz ! K. infierpndsnty o oneyanotiet o) Nﬁgoéﬁg JonEA % 06 and

aryl may be phenyig. @ 12\ N D). 2 . benzof 1, 3] di oxol yI,
het er ocycl oal kyl , )grl‘ggﬁ Wy (F(? @’O% pée“r( Id| nyl, tetra. hydronapht hyl ,

napht hyl , 2, 3- dlhydro- benzo[l 4]d|0X|nyI benzof1,2,5]thiadiazolyl,

pyrrol i RByR4, RE/RBOI i nylare, Mptgndea%béog%ggogt?djéla!: Oa)Brbel-ﬁlﬂlﬁti tut ed
One or nore tine e e er | S
(S-S0 al ) N RGP o35l Codoabon OrlCarCarplkanys @t(ﬁ:esceﬁsa"mqyl .

N[ (%) Cgﬂ<§/ F;SZ@%%@ %IQ %ﬁq@sz% eflwﬁ'&%%@ﬁ@yﬂ? "«ﬁb&ﬁ?‘alkw

ECCJG : 8?2)) e;l;elnyl ( ST ¢ C)-atleyl - SD&N% (6n- (B@@lg(l GG629)- aikéfwlﬁ(alﬁb-cs) oyl
SR TN %E%W(Cr ét%%af%m??a& viveinabr B hlne, Codiaer

indolyl, . piperighoyc,-¢ gtn M:OVNH (mpd)g)tmkyl éo3Nd|!(d)¥¢f6?]l
benzo[ 1, 4]d|0X|nyI benzo 5 hi a |azoly pyrrolidinyl, norp oI|nyI
and vvher e t he ar yftllkYt]adi?@ %’G@@ﬂfiw Nl N)‘riécoﬁa)ﬂi@l.tfﬂﬁ&1 Gy RO;' 15

0-( 3. Cb) i Ky ]%:W%éi&g}%& 727 et Ol SRR SO Bk e

(C1-CB)-al kyl; zm@pﬁemmunutmaybb@tbeﬁtdtad hplt@rmtcecb}sal Ck aNeoEof . 4. A
medi canent conpri si ng one e of the conpounds as clai med in one

nore of clains 1{¢oCsl-aliyl, 0531 ﬁe}rﬁUSNbé?%np QHa & YA CorCarllyt of the
conpounds as cl ajpggh i N{.one or nore of claims 1 to 3 and one or nore bl ood
gl ucose-lowering active “ingredients. 6. The use of the conpounds as
claimed in one or nore of clains 1 to 3 for 30 producing a nedi canent for

‘the Jre®ment of |§Mpg31Lcs)dgilaﬁ1eC@(C 1;5) juse of the conpounds as cl ai ned
in one or nore of clains to 3 for ucmgarredlcarrent for | owering

- bl ood gl ucose. 8. The use of the corrpounds as clainmed in one or nore of

claims kdo 3 ing e WhcheiySa HaNGREMa Bb 998 times &

gl ucose- omerlng act ve for 8f the
treatment of type©H, fCIéIg Mt@@OHi COCHE;- Og)ealﬁpl memnum 6G,-Ckpi med in

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

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




conbination with at | east one other blood gl ucose-| ower B§pafbdr Y5
~ingredient for producing a nedicament for |owering blood glucose. 10. A
process for produci ng a nmedi canment comprising one or nore of the io
conpounds as clainmed in one or nore of clains 1 to 3, which conprises

m xi ng- the active ingredient with a pharmaceutically suitable carrier and
“converting this mixture.into a formsuitable for administration. 11. The

use of tR@ conpoidl, &, Bm®H.MNOu GF3, QEFs.{Catliaitalion, (G1iGs)ieyh@H, @apht hyl

where t he phenyl a t three times
by F. O, Br U (8&%7%@%& B‘Vmé ?‘aa@&%% éa‘éﬁ)étza@e) al kenyl ,
O(CZ 06) al kynyl(c.@ﬁ_g )-al kyl, S (C2-C6)-al kenyl, S-(C2-C6)-alkynyl,
SO (C1-C6) - al kyl, S02-(Ci- CG) al kyI , S02-NH2, (C1- CG)-aI kyl ,

(C2-Co) - al kenyl, (C2-C6)-al kynyl, (C3-C7) 25 cycl oal kyl,

(S S0 AT 06 9 A ety

CC]\IHZ @éﬂhblﬁ@ihé?ﬁ)ooalgwd:os%[(m C6) - al kyi 12, CONH (C3-C6)-cycl oal kyI

- ( Co- CG)-aI kyl ene- NH2, ( Co- C6) - al kyl ene- NH ( Cl1- CG)-aI kyl ,

(Co-'Co) - al kyI ene-N-[ (Cl-C6) -al kyl'] 2, NH CO-(Cl-C6)-al kyl, 30 Septenber 2005
60 NH CQ-p henyl ring may be substituted
up to tW| ce by H%ﬁﬂwn(%%%ﬁﬁ@yq O (C1-C6)-al kyl, CF3, OCF3,
COOH, COO (Cl-C6)-al kyl or CONH2; Rl, R2 are, independently of one anot her,
H, (C1-C6)-al kyl, O (Cl-C6)- IkyI CO(Cl C6) - al kyI COO- ( C1- CB) - al kyl ;

R3, R4, R5, R6 are, indepe ntléof ofRR3ar@pher R, F, d, Br, OH CF3,
NC2, CN, OCF3, O (Cl-Co¢)-al 4 c2- g6) - a| kenyl| O (C2- CG) al kynyl , 10

S-(C1-C6)-al kyl, S-( %} aI nyI A0 (CL- Co) - al kyI,
S02- (C1- C6) - al kyI SO NH2 enyl, (C2-C6)-
oaI Kk I - ) - al kyI ene, COOH,

al kynyl, (C3-C7)- cycl oal kyI /i

COO- (C1-C6) -al kyl, CO NH2, al kylQ COI@[(Cl C6) - al ky]] 2,

CO NH (C3-C7) - cycl oal kyl ~ | kyl, N-[(Cl-C6) 15 al kyl] 2,

NH- G- (C1- C6) - al kyl , NI—l-COphenD{E-6 NH- SOLRShenyI where the phenyl ring
may be substituted uptotvmceb F, d, CN, OH (Cl-Co6)-alkyl,

O (C1-C6) -al kyl, CF3, OCF3, COOH, COO'(Cl C6)-al kyl or CONH2; 20 R7 is H,
( ClL- C6) i@lWn¥dn CQCl C6)-al kyl; R8 is H, (Cl-C10)-alkyl, where al kyl may be
substltute up to 3 tinmes by O—l, CF3, CN, COOH, COO (C1-C6)-al kyl, CO NH2,
NH2, NH (Cl-C6) 25 al kyl, N-[(Cl-C6)-al kyI]2 NCO (C1-C6) - al kyl ,

oo { S G5 L e et ke U ey PRa0f ki W@p e 4.6

and ,gryl can be BBS&Hbteinp fH“&i?é!é hme%Qs;Pif‘e@V'Br Of e, I NS R DE
heterocycl oal kyl, pyridyl, i1ndolyl, 30 piperidinyl, tétr 2hydronaprf'nt hyl ,

napht Ihyld 2I 3-di ﬁk@ﬁ@sb@hzlopk(%] Gflsbaikﬁwil Ob(éhz@é)ialRyrﬁlll&(@m%iﬂﬂwl., |
o more tines by o P S lkem S Pt S C e Tk b SO Reptotes. Ocrs,
(CL-Co)-al kyl, WC@ % Nk CE%H: {al CgIC(C?@:)@ Q#kEMi{I ( (:gha@ﬁ la{(igvd:r)l y

(CZ-A) - al kyl pheny ySi o ogi ca
tolerated salts cyeoalksyl, (@n&bﬁ)ﬂ@l@@ikh (G- Gﬂeﬁ'&)ﬂﬁ%ﬁt((}o e)-aibsdemﬂg t he bl ood

gl _u%)se level . 6113661-1 il' —Cgfglkyfeneh@O%Pfao n)—alﬁyl E O~Csf2alnu‘e%e-C€)%-R6 RS
' (C2-Cy)-alkenyl, CONH3, CONH-{C-Cg)-alkyl, CON-[(C+-Cg)-alkyl]y,
'CONH-(C3-CS)~cycIoaIkyl, (Co-Cs)-alkylene-NHa, (Co-Ce)-alkylene-NH-
(C+-Ce)-alkyl, (Co-Ceg)-alkylene-N-{(C1-Cs)-alkyl],, NH-CO-(C4-Cs)-alkyl,
NH-CO-phenyl, NH-SO»-phenyl, wheré the phenyl ring may be
25 substituted up to twice by F, Ci, CN, OH, (C+-Cg}-altkyl, O-(C+-Cg)-alkyl,
| ' CF3, OCF3, COOH, COO-(C1-Cg)-alkyl or CONH,;

Ikenyl

R1, R2 are, independently of one another, H, (C1-Ce)—alkyl O-(C4-Cg)-alkyl,

CO-(C+-Cg)-alkyl, COO-(C1-Cy)-alkyl;




- 15 in which A is phenyl, naphthyl, where the phenyl or aaphtchyd200adi cal may
. be substituted up to three tines by F, d, Br, OH CF3, NO2, CN, OCF3,
O (C1-C6) - al kyl,- O (C2-C6) - al kenyl , 06 C2-C6) - al kynyl, S-(C1-C6)-al kyl,

- S (C2-08)-al kenyl, S (C2-08)-alkynyl, SO (Cl-06)-alkyl, 502-(Cl-0C6) alkyl,
 S2-NH2:  (Cl-08)-al kyl, (C2-08)-alkenyl, (C2-08)-alkynyl, (C3-C7)

cycl oal kyl, (C3-C7)-cycl oal kyl - (C1-C4) - aI kyl ene, (Co- 06) al kyl ene 20 COOH,
. ((Co- CB) - al kyl ene- COO- (C1- C7) - al kyl, - C6) - al kyl ene- (C2-C7) - al kenyl ,
CONH2, BAR %’ &R - al kylarecmepemie ofaque/amtherctd}\ﬂcl( 8s8-@H) Céycl oal kyl ,
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CO- Nbt ( C1- CB) - al khyd ph@@ TiNg[real besubstifukgd {12 to Gacally(ICHGICTN, &) oal kyl |

NGO phenyl 1 H?éoé'sbﬁ@%bcm%%ga@&kﬁéézaqﬁ»“%ﬁﬁéﬁlﬁé Gebobato! utea up

to tw ce byF Chr cENHH, (C1-C6)-al kyl, O (Cl-C6)-al kyl, CF3, OCF3,

COOH, COO- (Cl-C6)-al kyl or CO NH2; R7 15 i s H, (Cl-C6)-aI kyl ,
CO(Cl-Co)-alkyl; R3 is H, (Cl-Cl10)-al kyl, where al kyl may be substituted up
to 3 ti M¥s by m,HM;CQwIkﬂCDQ(CGmHadKM:CG)-aI kyl, CO NH2, NH2,

NH 1€1- C6) - al kyl, N[ (Cl-C6)-al kyl]2, NCO (Cl-C6)-alkyl,

- NCOO- (C1-C6) - al kyl, 20 NCOO- (Cl-C6) - at kenyl , NCOO- ( Cl1-C6)-al kynyl or N

COO (CLg@d) - al lyh, -6 wv&h@rb kil Imna Qé'%hﬁ‘sﬁtwéd ﬁeeqmmy be 0-8,

and aryl can be pher n henyl , benzo i 0OX0
het erotyel oal ky| Ol‘bygffzdyﬂN S 550046 pealkyh CO-Netss bpaNbhé ey
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or pgpre tines byN@)o (R9-C-dikeriyl,, NEOO c%mk%@fa)rm(ccmam) al kyl ,
(C1- C6) - al kyl - 0 (C1-C6)-al kyl, S—(C C6) - al , (Cl-C4)-al kyl phenyl,
COOH, COO- (Cl- C@bké(@l”l@yﬂ Gw)-ant: 1 he physi ol ogi cal ly tolerated salts

thereof, for pr Ot’(‘:'ﬁz)ﬁgarﬁl, TR ATRRL bbY-6, SA& BHI Wn b Fhddy dh b -
' | CO-phenyl, benzo[1,3]dioxolyl, heterocycloalkyl, pyridyl, indoly,
| 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 RS;
RO is F, Cl, Br; OH, NO,, CF3, OCF3, (C4-Cg)-alkyl, (C4-Cg)-alkyl-OH, O-
. {Cq-Ce)-alkyl, S-{C+-Cg)-alkyl, {C4-C4)-alkylphenyl, COOH, COO-
(C+-Ce)-alkyl;
30 andthe ph-ysiblogically tolerated salts thereof, for producing a medicament for

treating type li diabetes.




