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20 action e invention therefore
relates to conpounds of the fornulal R4 R5 R8 ORS |

10\ MO 9948236 RENMA ﬁ’érdﬂﬂ() Reesdribs Réérb%ﬁzlam%l@bs%ted acyl
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O QcHalggtpal kynyl, 30 O SQ2-(Cl-C4)-al kyl ,

(C1-C6) - al kyI (C2 06) al kenyl or (C2-C6) al kynyl ,

where al k alke and al kynyl may be )
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15 PCheRiR/e4/430RRb%ors of the formation of cytokines.

it is an object of the invention to provide compounds which make possible

prevention and treatment of type |l diabetes. To this end, the compounds

should in particular exhibit a therapeutically utilizable blood sugar-lowering
20 action.

The invention therefore relates to compounds of the formula |
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in which

R8, R9, R10, R11 are each independently H, F, CI, Br, OH, NO2, CN,
_ O-(C1-C5)alkyl, - O~(C2-Cg)alkeny!, 0-(C»-Cg)alkynyi,
30 0-802-(C1-Cy)-alkyl, (C1-Cg)-alkyl, (Co-Cg)-alkenyl or
(Co-Cg)alkynyl, where alkyl, alkenyl and alkynyl may be
- polysubstituted by F, Cl or Br;
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Rl, R2 are each independently H, (Cl-C6)-alkyl, where

al kyl may be substituted by OH, O (Cl-C4)-al kyl, NH2,
NH(\@O@M%%#G C(N}[gg_%g_g: z:]z " & BCTEP2004/000041
COO (C1-C6) -al kyl, (G -C6)-al kyl ene-COON or (G -C6) -

al kyl ene-COO- (C t CG) al kyl; R3, R4, R5, R6 are each
|ndependently H F, , Br, N2, CN, OR12,
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(C3-C7) - cycl Sibgiiuteq Gy a)-alkyl, NHz, NH(C1-Ca)-alkyl,
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(CGRI R4, %H%car iawyeaél@lin@)endbhw e, COBRIBO,, CN, O-R12,
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het er oar yl ca(@z@d -alkenyt,  C2eCa)- alyynylpmj-ﬁlab-lcydzloalky! (Cz- C7)-
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CON[ ( CI - 06) wheye | alkyt, mmjl(ymzalkysemdanuemmyyl may be

ﬁlgg hg\l efOOa bly@ﬁustﬁgteegi&%’gﬁ (g@%( %3(§R12‘5’r%RH3)(R14)

(C1-C6)-alkyl; R12 is H (Cl-C8)-alkyl,

; lcsz'ﬁfol) glngersylH Or(Cﬁ@s)@Re !al(l%wg'? t a(ld@,vdzy) cycloalkyl-
. SUupstitu
o or et aeaSne HCoboR enm4tar<e§5yé%45vnv (C1-Ce)-

i ndependent | alkyncatﬁawf{@r%)ka!kyleh@z C8ooRKany! (Cg-C1p)-aryl,

gg 873; 2%?/% Eﬁ))cgiyg&@/ﬁ %%q,‘e heterocyclic radical,
COO ( C1- C4) - belepdaryld@3-Caralkylenal keny heterpirgfogrbanyl, where
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O (d - 086) - al Rglysubstitgded Oby3 F, COOHBrCMRe2; GBPOR 131 CEHNH2,
CONH2; - VIO 208 4NN 28 6 Ralkin]/ ETAQRE I Uy, or N(R13)(R14),
and where aryl and hetercaryl may be polysubstituted by F,
Cl, Br, NO2, CN, O-R12, S-R12, COOR12, N(R13)(R14) or

(C1-Ce.)—alkyl

R12 is H, (C1-Cg)-alkyl, (Cz—Ca)-aIkényl or (C2-Cg)-alkynyl, where
alkyl, alkeny! and alkynyl may be polysubstituted by F, Cl, Br,
OH or O-(C1-C4)-alkyl,

R13,R14  are each independently H, (C{-Cg)-alkyl, {C2-Cg)-alkenyl,
(C2-Cg)-alkynyl,  (C3-C7)-cycloalkyl,  (C3-C7)-cycloalkyl-
(C1-Cg)-alkylene, COO-(C1-Cg)-alkyl, COO-(C2-C4)-alkenyl,
phenyl or SO2-phenyl, where the phenyl ring may be up to

- disubstituted by F, Cl, CN, OH, (C1-Cg)-alkyl, O-(C1-Cg)-aikyl,
CF3, OCF3, COOH, COO(C1-Cg)-alkyl or CONH2;




where R13 and R14, together with the nitrogen atomto
whi ch they are bonded, may forma 3-7 nenbered,

satyu ocyclic ring ich may con

2 fucfgggﬂﬂgsé&%atorrs fromth g\/ngroup of NPCSILIEH%%/OOOOM
where the heterocyclic ring may be up to 5

trisubstituted by F, d, Br, OH oxo, N R21)(R22) or

( Cwherp- RaBland Riz] togethenmithetieh nit rdepeadentd whith they are
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COO- (C2- CA) - Yrésgy hﬂ'N ety t

henyl 8t St gdb o eupto
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COQ( C1- C6) - alabigyd; or CONHZ; 15 excl ud| ng conpounds of

the formula I in which the radicals are at the sane

tinme defined as follows: R5 is hal ogen or

unfMs R2A2ut edrg CEaum)mctépeﬁdenW Hs (ﬁ)at-@g)oalkwl | (C2-Cg)-alkenyl,

Lol erat ed salge CORY: o ECHEAORRYE (yfGhisE ot toalky-

10t he fornul a (Ci-EamaikytensneCOO(G1€4)ralidil,c §Q0dCa-Cy)-alkenyl,

?ﬁggg:ﬁd:f]t }‘9 ,éﬁWé) %éz%enwor%th@cﬁp%ﬁ fitChay be up to
O (Cl- C5) - al HisHbsttHIadBFKO1, GhkyObe (Goaratiol, |®-tﬁ€e@6333|kyl
P O .o BICFRIQOR, ecoRaehaic:-8R)- By SHeoRhy RO

are each indepéndentfy, H,
O phenyl, S-R12, COOR12, N(R13)(R14), (C1-C6)-alkyl,

15 ( Cﬁxdlﬁdm@ undé@ﬂ@@)‘orfﬂdfé’ N whichhEFadR4R! 518l dtthe same

7 C (Cl C4) - al kyl ene or
(E'B%d)ég é%ﬁ‘;}ah 2, 35 where al kyl, cycloal kyl,
al §|lsrha!0gen at klylagtbstllm;d t(é:1-®@)l-aflkyibﬂ7i tsulheterdayychic rddical or
Br, @%I N(R13) (R14) ; WD 2004/ 065356 4
PCT/ EP2004/ R7 is H (Cl-06)-alkyl,
(C3-C7)-cycl oal kyl, (C2-C6)-al kenyl, (C2- C6)-a| kynyl ,
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Preference is given to compounds of the formula [ in which one or more
radicals are defined as follows:

R8, R9, R10, R11 are each indépendently H, F, Cl, Br, OH, NO»2, CN,
O-(C4-Cg)-alkyl, where alkyl may be polysubstituted by F, Cl
or Br; '

R1,R2 are each H:

R3, R4, R5, R6 are each independently, H, F, Cl, Br, NO2, CN, O-R12,
O-phenyl, S-R12, COOR12, N(R13)(R14), (C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-
cycloalkyl-(C1-C4)-alkylene or 0O-(C4-Cs)-alkyl-COOR12,

- where alkyl, cycloalkyl, alkylene and alkynyl may be
polysubstituted by F, Cl, Br, OR12, COOR12 or N(R13)(R14);




COOR12, (C6-Cl10)-aryl, (C6-C10)-aryl-(C1-C4)-alkyl ene,
heteroaryl, heteroaryl-(Cl-C4)-al kyl ene or

he LV yl, 5 where al kyl, cycl oal kyl,

al Wbé ﬁll@ﬁ%ﬁ{) and al kynyl 4y be pol yéé@é‘%’??‘lﬁ‘%mo“
by F, d, Br, ORl2, COOR12, CONH2, CONH(Cl-(C6)-alkyl,
CON[ (C1- C6) - aI kyl]12 or N(R13)(R14), and where aryl

an®Ret eroarid Hay (Bg-Qy)talkylbs(Ci-TAadybipakyl, QCo-C)-alkenyl,

(Ng ceC;\I K Rféz @% 012%%51 g@;&‘ca@ox@ (C1*Ce)-alkylene,
(C2- C6) - al keﬁﬁoﬂﬂfi( CZ(C@%a)I mvhyl (Cetrod-argHn-C4)-alkylene,
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5i ndependent | where eﬂﬂ{l GS(I:I(J@IIHWIa!kyIéne Galkewmy! kandy alkynyl may be

- 00O (Cl- 04)

C3- C7 | yl
( )-cyc M‘](ngqﬂ)-alk}ﬂﬁeﬁyl N(R13)(R14),

S02- phenyl , WWér@ear?!h&ﬁH”heiérB céPBeL"E’ j<ubiBtuted by F,
d bstitut
3 (1o op) i iy NQs, CAES: ’@aiﬁ NIRARR4) or

(C2-C8) -al kyﬁdipsutféﬁg) y¢ﬂ° ikﬂr OR12, COOR12, CONHy,

10 CONH2;  wher e((R1Gg)-alk¢l; R14, toget her W|th t he nltrogen
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atomto which they are bonded may forma 3-7
nmenber ed, saturat ed, heterocycl ic ring which may

coRfldi n up tie K, (ﬁxp@@)ealkhlet(@mﬁg){aﬂmﬁyi om(CHE @ lkynyljpvhere

of N, 0 and t in

to trisubsti Sdt“é‘ﬁéﬁ\;‘ ‘Jf}?d %ﬁ&ﬁ%gﬁg&#%(&%s&ﬁﬂ%ggﬁ Cl, Br,

or (Cl-C4)- QHgnO-(RaCamlylare each independently H,

(C1-C8) - al kyl ; 30 excl udi ng conpounds of the forrrul a

I #n V}%g’? the radjcals are at the same time defin

asRi % 46 PAChaindgrandantinsline1-Cat-alky! (C2-Ca)- alkenyl

g Ctl C6) - a: ky( (Bg) a!ﬁé mat er Qegrctf)rcybﬁﬁuml °|(C3-C7) -cycloalkyl-

e eroary elr C
51 FO%00 b Gacalbiens SRRk bk 180 1C C-atkenyl
) phenyl or SOz-phenyl, where the phenyl ring may be up to

disubstituted by F, CI, CN, OH, (C4-Cg)-alkyl, O-(C1-Cg)-alkyi,
CF3, OCF3, COOH, COO(C1-Cg)-alkyl or CONHy; where R13
and R14, together with the nitrogen atom to which they are
bonded, may form a 3-7 membered, saturated, heterocyclic
ring which may contain up to 2 further heteroatoms from the
group of N, O and S, where the heterocyclic ring may be up to
trisubstituted by F, ClI, Br, OH, oxo, N(R21)(R22) or (C1-C4)-
alkyl;

R21, R22 - are each independently H, (C1-Cg)-alkyl;

excluding compounds of the formula | in which the radicals are at the same
time defined as follows: -
R5 is halogen or unsubstituted (C1-Cs)-alkyl R7 is heterocycl:c radical or

heteroary!;

and their physiologically tolerated salts.




Particul ar preference is given to conpounds of the
formula | in which one or nore radicals are defined

as I : RO, R10, R11 are each i ndependentl H,
F &&%000%@6%6 R2, R4, R6 are® each H R3, ﬁé’!féPaOéﬁaaoom
i ndependently H 4, 0?12 COOR12, N(R13)(R14) or

(C1-C6)-al kyl; 10 R7 is (Cl1-C6)-al kyl, where al kyl nmay
be lemﬂalbpﬂeférehcé i®yiven toFm omﬁtr@fo%ﬁﬂa?) (rRlAkch one

o i o

(C1-C6) - al kyl ene, COOR12, phenyl, where phenyl may be

Lo kolnte sOR) RN Crbtofy iRl RS F o o, Perey!

Sthienyl, furanyl, indolylcarbonyl, benzofuranyl,

V\hﬁf]ethemoiqgany recg?éh e substituted by A or QOw;

20 Rl2'7s Hor (C -al kyl, where al kyl may be
pol ysubstituted by F; R13, Rl4 are each independently

H R3, REL- C8) aid kadh m‘e@&ﬁdéﬁtﬁ/ Ang| g2t emmz N;(RTB)(RM)

t he nltrogen a ch they are bonded orm
a 5- menber ed® @%tnﬁ;g? het erocyclic ring; excl udi ng

1OConpounds of the formula | in which the radicals are
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orRinsubst 1 (GCERaIRE Wies Slof ey B BBysDepee By .
radi cal or @B&r CPPR1Zamd NRIIN(RM)sial &i(€atlg)-cycloalkyl,
tolerated s S ﬁglkghﬂel nve%td:@n?,ﬁ@{lﬁt esgégﬁmoxy_

of the fornu

racem c ni xt(@r‘legb‘)aﬁlhybﬂee @H@Wﬂorﬁdmyl awhets pheny may be

their diast i OMES drhéx oM b [ wh
2004/ 065356 & DOE EEP2004/ D eoTMRe drio V1% adicary inooe

the substit LRJTW ®iNg poay ree supstitated ty, Gie, myridb, th:enyl
R10, R11, Rifdrarfyl 3mdi§1ylcar83i1\ylaf]§’ed%?u|ﬁﬁw bghetd fnzofuranyl

straight-chain may Be su%s%%ecfgy Cl or OMe;

R12 is H or (C1-Cg)-alkyl, where alky! may be polysubstituted by
F;

R13,R14  are each independently H or (C1-Cg)-alkyl; or

R13 and R14, together with the nitrogen atormn to which they are bonded,
may form a 5-membered, saturated heterocyclic ring;

excluding compounds of the formula [ in which the radicals are at the same
time defined as follows:
RS is halogen or unsubstituted (C4-Cg)-alkyl, R7 is heterocyclic radical or

heteroaryl;
and their physiologically tolerated salts.
The invention relates to compounds of the formula I, in the form of their

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




5 Wien radicals or substituents can occur nore than
once in the conpounds of the fornmula |, for exanple

O R12, t&ﬁé mag each i ndependently be as defined and
be Whb2QQ4{B6985G)i f f erent . As & consequenceP&T/EREPP4/000041

hi gher water solubility conpared to the starting 10
or basic conpounds, pharmaceutically acceptable salts

ar G'H@é!ktllcﬂéidﬁfdlyin thel dubatifich®d RTEHCH3 FPIRS AREORS; RS, RY,

Th s.hav o hav ceutjcal] . .
22 R RIZoRsr KA i) ol RS it b s atsaigiticpain or
acbepnctidde acid addition salts of the conpounds

according to the invention are salts of inorganic

aci ds such as hydrochloric acid, hydrobromc acid, 15

5 ph&hevo radicals it subslitaphissgamoodaur awore, than tonce imthelcemgounds
| \ » ; . : _ .
su 'OE Lﬂﬁ% Gl ), fc?de)?a'nﬁﬂe . (g-Rﬁié QF}B? gn% Ibgéh éﬁegnleg%ﬁﬂ)'/ be as

aci enzenesul foni ¢ "aci d, nzo
acigfined pad dathesame acdifferaninari ¢ aci d, gl uconi ¢
acid, glycolic acid, isethionic acid, lactic acid,

| agt obi oni ¢ aci d, | ei.c .acid, maljc.acid, - .
et i GOTFIRTCe ! telr Sigharpatel solibifY coinpared th thsnslerting
10 aciod t&awtlz tm;mdmlszltbhaahdcelﬁidallﬂbécnapmmlt Erei!ria}'ticularly
accel a . t . Sa , a
neefadg) 1oP? Bncd ' Belbitin TR SAR ST pave
al Rhaimeceaidically anseptablelanion sarc batien. nBgitakle uphanmaceutically
ca i | . - 1 - . . .
o R oL Sl iy Intre ventor
| y8 ﬁw§al§¥ 0 é@%ﬂﬁ@ﬁe@ﬁ'%%’éh 385 hygdrochlahig agig, Rydrobromic acid,
5P EREREEAD A BRI B ARSI SUIY i ard o
| U ) L S S . e
ORISR RSOy € b apdii 2dd. beSrTEsOBaR i, HerzoRpoid, oitric
t hacidr eqathaaes';tidforﬁlr antial ffiflmtiboac'gnlf, plusoniec eid, cglyylic acid,
. t - n . il C 150] U
oxSERTIGR alR, | BB S o, Bt AFEEP B, Cmalé”acid
" phgtharnesgifenic) gcitiustictiorcalacihr paeluenesulionind deist @ind tartaric
: ; . . ¢ |
20 L SadhcohitaiS prafice Mcal Gpteitab sk S e Aot salts,
i n%lbgf inpetal salfs (gHCl Ase sodviM rANds pakssiung salts), alkaline earth
(ol SElts (st o8 ricqries T ofiofim Salty)remdtmol (2-amino-
| ooty A B oRaneki Do) | R E o ysine  or
20shyieaedmmine PCT/ EP2004/ 000041 The physiol ogical ly
25 functional derivatives also include prodrugs of the

conpounds according to the invention, for exanple as
deSalts bbaving & pharmaceutically unacceptable anion, for example

trifluoroacetate, are likewise encompassed by 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,
30 applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula |
according to the invention, e.g. an ester which is able, on administration to
35  amammal, e.g. a human, to (directly or indirectly) form a compound of the
formula 1 or an active metabolite thereof. '




Ckada et al., Chem Pharm Bull. 1994, 42, 57-61. Such
prodrugs can be netabolized in vivo to a conpound

N ESOMOEEITE e (henmelves. frne compoundbCIdeneapHgo00s1
'to the invention can also exist in different

pol ynor phous forns, for exanple as anorphous and
cr yidtealphiysielogially nfungtionsl  Gerivativedl hispolncioeed pestrugs of the

e SOEERiunE Ca B Y2 “@ecﬁ‘ﬁsg'h?ﬁ K PRabiB R iRl in
a OQkadanet alaﬁl@@m bhatmeBuly 984,042, 59-61r 8tieh enadrags can be
gi Yr‘?éiaBSiﬁéH V“ibo@orm']@cilﬁfd g&S?dhﬁ;D'to tﬁ%fﬁ(/eﬁﬁbn These

conpound as described above, and
S al #F4rygs W@Wo%@ﬁi’@‘)t beachwe tharasel¥e® physi ol ogical |y
functlonal derivati ves as described herein. In this

bi a‘hg%pm%gpa{i aq{{pggchﬁg:otﬁt ﬁ}ﬁa,iﬁ\%ergﬁlg’_ cgz,? paqtsgyfla)éist in different
_?ﬁpaMMrphbm fornekanyfor oexamgen- ésorathorpﬂhebuglc’:l!and 26rystalline
Cc clic .
! nBoh iAol R Adyrhbhou® Tl 8 Hie E¥hblings agpording
10 hetcethﬁ:yweammgre eachropassathby mejecmpeeof theningention aond are a
e SR s géttgfqhé; Et,bﬁ] whi ch one or nore carbon

at ons are repl ace y one or nore atons selected from
the group of oxygen, sulfur and nitrogen. 25 Suitable

hAtlSréféls&iceQ Giveas bemd tdﬂehgﬁwm '(sabroad'fd‘rﬁiufﬁa r fefer to
acrl |l nzl a en
orrbRihars) OF s, Bt S escioalatiouls gl 58 1 their sats,

15 besndvateaanidyfbhysh:émgimllyafunbmmal Ialenzamefmﬂestcnbed herein.
benzi soxazol yl, benzi sot hi azol yl, benzi m dazal i nyl,
car bazol yl , 4aH- car bazol yl, car bol | nyl, 30
quinnatfl!ﬂ mgntexl'quanmamwadmal qisi nal iphenyl, , naphthyl, biphenyi,

qUichaKFh by , 1! i
i b0 LB R PR P
- dithiazinyl, dihydrofuro[2, 3-b]-tetrahydrofuran,

20 fUTiyd Ierf'ns” &@éwc clid Ahgraznd "‘Hét%%cycl@‘rédﬁé&i”'d&léb herem relate

| HargRroa @HE%?'%% relaibrideaku{AdicaIE SR ARRIYE from 3 to

i sti) mjembleyéd dastpom dirigsnyn ,wiibh i sl nelolmydre carbon atoms are

| sog*é‘lzc %ﬁqu%%’sp ol |%ﬂ?ﬂ?sz%%éh€eﬁlyfﬁ§’g’t t',Eg?angSW of oxygen, sulfur

ocnshyitregeBoqui nol i nyl , oxadi azol yl, 1,2, 3-
- 25 oxadlazolyl 1, 2 4- oxadlazolyl 1,2,5- oxadiazolyl

1, 3,.4- oxadi azoI , oxazoli dl‘nyl, oxazol g}
o@ztabileau Merosmhpnﬂagﬁwanqohaﬁtmpﬁycr!m rﬁ@thalwa are acridinyl,

2GL0h3HerikimidbzBly 00deAIGYL  benzothienyl, benzothiophenyi,
benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzisothiazolyl, benzimidazalinyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
30 quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuciidinyl,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-
dithiazinyl, dihydrofurof2,3-b]-tetrahydrofuran, furyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,
indolyl, 3H-indolyl, ischenzofuranyl, isochromanyl, iscindazolyl, isoindolinyl,
35 isoindolyl, isoquinolinyl, (benzimidazolyl), isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazoiyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
-oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl,




phenant hrol i nyl, phenazi nyl, phenot hi azi nyl,
phenoxat hi i nyl, phenoxazinyl, phthal azinyl,

i peridinyl, pteridinyl, purynyl,
py&gﬁ%zd,dl nyl, pyroazol i&dinyl, pyr azB&ﬂEﬁ’ZUOM@OOD“
pyrazol yl, pyridazinyl pyrldooxazole,

~pyri doi m dazol e, pyri dot hi azol e, pyridinyl, pyridyl,
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1 py®aeblidinylaz opytazolinyl?, 4py|tazaty|| azghwridazinyl, pyridooxazole,
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e| pyieel Iry, lai PS(:IFOM' mmqin;u tetrahystio f@%yl,eﬂelmhy oisequinolinyl,
3 tél#a?uw}oquﬁwlihbl i 36H-el'2l5 |a%’az I3 fHﬁzdl I, AlSP 3 thiadiazolyl,

Lo aditadiagoy a,zaé—am@dt%?elvﬂgé 54 agfaz@wa,yﬂhwvl yigzolyl,

Almalzolylani@damnpme or nore benzof used derivatives
of these heterocycles. The conpound(s) of the fornul a

(1) can also be administered in 20 conbination with
f ulPyriciyl l&ae'ttl'nereZ-i, 13g roz di-pyridyl. TReieaylds eithef 2a oc Gathényl Fairyl is

fOélfH.gr? én is required in order to achieve the
desire bIO|O ‘cal effect is dependent upon a series

of factors, for exanple the specific conpound
SeAIGQt|ﬂdludbbeaﬂe”ff@‘@@ﬂe@iﬁ&wdlﬁ@qv-@%soﬁf fese compounds, for

adni ni tratlo n ni cal condition of

pa‘?’faé'm g‘a%l'}g’r&o%\@" generally in the range

fromO0.3 ng to 100 ng (typically from3 ng and 50 ng)

pe, a r b we faor, exampl.e 3-1

n‘%'?lﬁg gSded,; aft Bi op. BOfKC PeleprisBy, URRHFes R these
chl@cydﬂge from0.3 ng to 1.0 ng/kg and may

advant ageously be adm ni stered as an infusion of from

30_10 ng to 100 ng per klmgram per mnute. Suitable
i nFhes i GANRRHNE(Eh raf f’tbe fornuiia Ohr pareslseaybe fagministered in

ewmlﬁatucﬁpwttnlﬂmﬁér%@elnqiﬁdreﬂt10 ng, typically from
1 ng to 10 ng, per m! er. Individual doses may

contain, for exanple, from1 ng to 10 g of the active
i ﬂ'gieednmmt ofnpadnesodrl’ of fbentiliaohwhichys treguieédig order fo

GSeh R s Hesfi HioiGoical Efect 5 UsbSadent tin.d Bris  5otors,
f dor exeamnple dhe aspeeific compouadsaellmed rthg,- intentlad msef thre mode of

eggﬂﬂhi@trﬂ]&? Bk fhel dmhticfr}’ 8 'p&Béﬁﬁ gaﬁf dose is

e conpoun d
tg@ng@lydn ﬂ'lperange from 0.3 mg to 100 mg (typlcally from 3 mg and

50 mg) per day per kilogram of bodyweight, for example 3-10 mg/kg/day.
An intravenous dose may, for example, be in the range from 0.3 mg to
1.0 mg/kg and may advantageously be administered as an infusion of from
10 ng to 100 ng per kilogram per minute. Suitable infusion solutions for
these purposes may, for example, contain from 0.1 ng to 10 mg, typically
from 1ng to 10 mg, per milliliter. Individual doses may contain, for
example, from 1 mg to 10 g of the active ingredient. Ampoules for injections
may therefore contain, for example, from 1 mg to 100 mg, and single dose
formulations which can be administered orally, for example tablets or
capsules, may contain, for example, from 1.0 to 1000 mg, typically from 10
-to 600 mg. The compounds of formula | may be used for therapy of the
abovementioned conditions as the compounds themselves, although they




abovenenti oned conditions as the conpounds thensel ves,

al t hough they WO 2004/ 065356 9 PCT/ EP2004/ 000041 are
preferably in the formof a pharmaceutical conposition

wi WOa004465356abl e carrier. Fhe carrier oPCJdciP2@04/680041
to be acceptable, in the sense that it is conpatible
with the other constit uents of the conposition and is

f
notargqs%raﬁn vt e W’&fd phfinagddtRal comﬁosq@cgrg it an
T orrgrrictle %ff'ﬁf (e %’Hﬁb% epusse Bas th &eeaccse le. fip fhe Sense

ex gt ie |sa§om hﬁlblleetiuth Wﬁe %éf%brfsﬂﬂléﬁt@ of rtl@@c@rr%stt@n and is

gﬁ?Pﬁéﬁ ’&a 9 @'eaé?éﬁ eﬁjh%rnqﬁ%% g solid or a
5 pr égeidtor bathlardi rsgplfeﬁerablyr focmmakem avithothef compband as Eheingle

* PuORR Y Snle 8P 8 e Sy 054l B, iR U R 2% oy
newemm ofithe: ac&mmgsedles’s dnirther ppaﬁnaceutwaﬂg active substances
' ng*/(agydm@é%ée e Br ﬁt&%ar nadgrg;h‘f@rltﬁ é&ﬁ BUAMS D FBFRIIET S The

excCl tl1ca osi t1 ons
aceaaw"afﬂlsak mmpﬁ%@ﬂw gRcding Kb&@ iAeakon maybg produced

10 suby @hleeoff tgllé Kown hﬁﬁﬁ@d:eutibﬁpirfém?dspfmwor@" étressentially of
a U | arent.era or e
< Btk Aé%uegfﬁ%f“ﬁmgﬁﬁa@a PERNSROBhERLY ripeRERIE cBriers andior

i nexgipientsus) adm ni stration, although the nopst

suitabl e node of administration depends in each

I ndi vi dual case on the nature and severity of the ]
coRbaageutisabeompesttieds argoting ke thgpaventiamare those which

15 Coaﬁéogmebmé fBPbF&H ?eétalz%ﬁ%ﬁﬂ ﬂeﬁ‘o:%? fbrcé?a?n IEcRitiflgual) and

formul ati ons and oW r el ease Iatlons are

al RYEBIIB S&](agg,p ghgugggggeqys,t m_irqrﬂg al, Intradermal  or

Prigtravensus)i sadrini@irdtionac afthowgiel ﬂﬂéit Ihhdst suitable mode of
si,stant fornul ati astr,jc

£1 ui, d-
£ | SR dndriler i ek R viiA 3P n B hhtufe, ppd severity
pheofthbatoaditioal tpvbentreatealcanchor thph type! aitthe compound of formuia |

20 YRRV BRENTTRRY, | Poattd ortlIA0hS, Snd LBl b eibase
Suﬁorrabla@onslaarﬁaoaiam eacompagsashdy ftbe seepe of the invention.
aokﬂmé@h&éﬁé WAy aeR- 'aﬂdtﬁj&tnd‘ ms.mreéus%ﬁ%mmawst Suitable

for exa l.e ap sul es, ozen es or t

e R35tIR %r@ﬁ'%@fﬁt%aﬁﬁgﬁ 'ftcéln'qea?ﬂltﬂ\?ﬁﬁjﬂ?e@fe pﬁ&nafate polyvinyl
coamated phthdiateuhpdroxy@eppthaiRyiBsiiulose Optathklats : asd anionic
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errul sion. These conpositions may, as already _
eSS BafifiaBL ARAT LEnROLABY 5H bIAYFrnRAZRBRGEH b te
[ rfgrrgmfmparate unlts for example capsules, cachets, lozenges or tablets,
each of which contains a certain amount of the compound of formula I; as
- 30 powder or granules; as solution or suspension in an aqueous or
nonaqueous liquid; or as an oil-in-water or water-in-oil emulsion. These
compositions may, as already mentioned, be prepared by any suitable
pharmaceutical method which includes a step in which the active ingredient
and the carrier (which may consist of one or more additional ingredients)
35 are brought into contact. In general, the compositions are prepared 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. For example, a tablet can be produced by compressing or




and the carrier (which may consist of one or nore
addi tional ingredients) 35 are brought into contact.

In conpositions are prepared by uniform
anm%@ldﬂ@ég% m xi ng of the ¥ctive i ngr eFIGHEPRDO#/00041
lliquid and/or finely divided solid carrier, after

whi ch the product is shaped if necessary. For

2008 aasbot0 penTERSES, B0 seRibod: BETRURA viih e Winore
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pr : NG und i ree-fl ow ng
Forroga bl o'odet A Rer diuehEBplsR sy lor more)
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liquid diluent in a suitable nmachine. Pharnmaceuti cal
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subfstiles guhigh iinclugrl theybgrpound dan aguved dmsarsliojuas gelatin and
ar ghycérol dbstyos8/dnd RapRGEUL i cal conpositions for

parenteral adm nistration include preferably sterile
aqueous preparations of a conpound of fornmula I which

ar Suitatsé etalpmacestidad Bbmpdisitionk er ph@?ﬁ?@f aﬁﬂl‘iﬁ\'niéﬁéﬁﬂﬂ%lude
iR BBl N B BuRE Bl ierivh iforTABUnd of formula | which
acatien pesfeetilp risotepicalvith the blmqubﬂnl?;@uatenk:leur revisient. afhese
q.on. ;T r epar at.j.on
copieBREiEis e DBreidhabfl, MRS, NEREeBRE, AhOMEh the
wi 2dmipigteatioanmay@lsoan e tsubcatangouis nintriatriscalar oirdniradermal as
oo IR, Thete Flepalgions B picraly 86'ASdloed by mixing the
cﬁwwnﬂf wihgvatet and spakingéheaelutien ohtained stasile and isotonic
outeng G bt SoppukNgny Semany' (oo e
e tabyie 0 DT 5% biheht Bl eyedmmerind,
m xing a conpound of formula I with one or nore
bop e pfemigidical PeomBbSiohs 1 R BEnEittpne are
pheiesiiMin the faronplsingleatasef supposiioties. Thesecart be prepared
s ynmikiRg aP"cSFrﬁfo%H?yoﬂ fgmtnﬂfa i ggifrﬂogﬁ? %gr Rofd Wohbentional solid

créam |0tion, paste, spray, 0 _ _
carriers, for example cocoa butter, and shaping the resulting mixture.

Suitable pharmaceutical compositions for topical use on the skin are
preferably in the form of an ointment, cream, lotion, paste, spray, aerosol or
oil. Useful carriers include petroleum jelly, lanolin, polyethylene giycols,
glcohols 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, preferably from 0.5 to 2%.

Transdermal administration is also possible. Suitable pharmaceutical
compositions for transdermal applications may be in the form of single




oil. Useful carriers include petroleumjelly, lanolin,

pol yet hyl ene gl ycols, alcohols and conbi nati ons of

two or nore of these substances. The active

i n§VOHUEM0635Gener al | y presei! in a conceRCTAER20045000041
from0.1 to 15% by 35 weight of the conposition,
preferably from0.5 to 2% Transdernmal adm nistration
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OSI tions trans

t htc_hef patierts Sych qlestew a@wt@m@dsy mntamntr@agm (r@mad@nt in

IOI aﬁtt%tﬁ) \?lﬂ*}‘ﬂﬂlﬁéféﬁ aHLEGRS %oftﬁfon' @%o‘@ﬂ%ﬁél@?%fspersed in a
erms o he pati.e
fes v 4 fﬁp&gfégtsqny RoROWTE h! S4B | RGN Bgredient

5 | ncom"emmbn neafrbmn éprfrbﬂre% 10 BH0 Lﬁrefeﬂab@lfmn aﬁp&ﬁplsvtem 5%.
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oo RArtCURP Bl 4t deasirite adtlve oSS B Pafotansport
i sof rcmtmphmesis ad distubado%for mxafnpia bhyPHarovaceppicalXResearch,

663 ﬁmtl cul ar neans of releasing the active
|ng di en by el ectrotransport or iontophoresis,

as described, for exanple, in Pharmaceutical Research,
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Thageagiente Cdnﬂlynemrencanorbﬁ nadininistesad beitbemni by stsepatately

e'é&lﬁfms%nﬁgaﬁﬁéaﬁéﬂl o R Sfoe‘lmé‘q?étﬁﬂtatfrt Y &he form of

i ngredi ents nt or in

c rRmbiagTe PRBIsE iswhighuh indyralitypfuactivetipgrsdients jaye present
l ﬂﬁ I 6166 ?:lﬁaﬁmaé@tibraﬁ <?)‘?éé‘[&:\ra'tllﬂn O Wbt AT tRB.C SEHVEC iﬁgred:ents listed

PORE Bl uF dianiGeac 4L W oty oA and sigmationsl

arIDIr ames} USrRhiarmfacopelsa Reekvillls 2BD4r nacopei a,
i oty
wigee amvor.Janiug.com) HYR HMR, 1984; - fast-aating ninsbLiims (seee US
G 2TLR%h. P Bt Rt Bl nBRe PlsBidsRi<th wo
or9£ %87a1ctqfvlz~!0v@d1-5@mjﬁd<erw§ &odi eeallyi aglivadihypoglycemiciastive
feMicttd i ve hypogl ycem c active ingredients
qe:c?}'% i%e%élngggpgﬁﬁ'péﬁﬁ%L%ét@%igngre%ije%?é Y. n?erably inciude
t fsuﬁbnylutbasedl obigan@ing=Qsi dassylitinidiee] t or 6xadiazislidgwstiones,
a%%%ﬁdlﬁ’éc? Ones gl}Jcoe‘.ldase inhibitors, glucagon antagonists, GLP-1
~ agonists, potassium channel openers, for example those disclosed in WO
97/26265 and WO 99/03861 of Novo Nordisk A/S, insulin sensitizers,
inhibitors of liver enzymes which are 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 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 formuta | are
administered in combination with an HMGCoA reductase inhibitor such as




agoni sts, potassi um channel openers, for exanple those

di sclosed in WO 97/26265 and WO 99/ 03861 of Novo

Nordi sk A/S, insulin sensitizers, 30 inhibitors of

| i WO 200H40RH358ni ch are invol $2d in the stPEIVER200W000041
gl uconeogenesi s and/ or gl ycogenol ysis, nodul ators of

gl ucose uptake, conpounds which alter lipid

e SARALISHR, Sﬂ%sﬁfhr@%ﬂaﬁ%ﬁ%hh' RhARHin, %Bh)él%tatm cerivastatin,
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cofBIR8RANi ch reduce food intake, PPAR and PXR

agonl sts and active |ngredi ents which act on 35 the
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10 f ofosidiXadtmles piogfiRizoRk PETTIH0qUS RER57Pamaquesi de. In

one enbodi nent of the invention, the conmpounds of the
formula | are admnistered in corrbl nation wth a PPAR

gaimmanagonbaxdimehb of ¢healirplention L the osimpbuhdg efiche formula | are

P SOSE SR 57 B sERGE oo
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of the invention ILTHF ounds of the formula | are
i Fe EaRaRImENt of e, TaRGORi e QOWPQéBdSFWAFﬁhe formula I are

al adraingnerey ingswmisSihatiord withex pikdE PPAR dibka :st for
@%ﬁ%ﬁ &%spcrtbed in

t eCITAY@ntiBad, PCTAIS drigo0nDE10t42T8t. 4ornul a | are

adm nistered in conbination with a fibrate, for

exanpl e, fenofibrate, clofibrate, bezafibrate. 25 In

orie enth etbesiment of the investion othe cdrrepomﬂmoﬁtlw fdrmuka | are
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Itor, for exa
clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor, for example,
implitapide, BMS-201038, R-103757.

In one embodiment of the invention, the compounds of the formula ! are
administered in combination with bile acid absorption inhibitor (see, for
example, US 6,245,744 or US 6,221,897), for example, HMR 1741.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, for example, JTT-705.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorbent, for
example, cholestyramine, colesevelam.




i nmplitapide, BM5-201038, R-103757. In one enbodi nment

of the invention, the conpounds of the fornmula | are

30 adm nistered in conmbination with bile acid
ab¥WOE004/0653%60bi t or (see, fol3 exanpl e, USCE/ERI)044300041
or US 6,221,897), for exanple, HVR 1741. In one

enbodi nent of the invention, the conpounds of the

formula | are admnistered in conbination with a CETP
inhibitor, for exanple, JTT-705. 35 In one enbodi nent
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VOB EI25I0n S+ aEplecHBIIL) ChOMR 1SBR. one. enbodi mont

5.0f It baeigmbodin@nt dof the dovartiond shed totripouhds rofl the Ifonda | are

ERSBEE S grSiBn i b RGRTT JORETR or example.
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conmbi nation with an antioxi dant, for exanple,
OPC-14117. In one enbodi ment of the invention, the
c olmponen @snlsdditniat b thellirvehtion etheaddinpoangs of the formula | are

conhi ' M j. ot ej. i L nhi bi.t.or, . f

o SRR dtnBinaiif Wi £ s AT e S I fo xample,
i BNOr188H, the conpounds of the fornula | are

adm nistered in conbination with an ATP-citrate |yase
inhibitor, for exanple, SB-204990. 20 In one
enBoRfierembasiment of e Hiveption.t the eenpeunds ohthe firrmula | are
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Bﬁ%@fy@%%ﬁme enbodi ment of the invention, the

conmpounds of the formula | are 25 administered in
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ofadrpisterednin combihatiaromatiural squialenes syotheiase linhibdor, for
example, BMS-188494, ‘

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist, for example,
CI-1027 or nicotinic acid.

_In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor, for example, orlistat.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with insulin.

In one embodiment, the compounds of the formula | are administered in
combination with a sulfonylurea, for example, tolbutamide, glibenclamide,
glipizide or glimepiride.

In one embodiment, the compounds of the formula | are administered in
combination with a biguanide, for example, metformin.
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@dmtyme inmpicet Asdkawa,rA cetiall, & Horarewe amd MetdbolierRessarch
RSO, BBIAP 854 558) AW Y AntaGiiflsf28Y. aphthalene-1-sulfonic acid
{4-[(4-aminoquinazolin-2-ylamino)methyl]cyclohexylmethyl}amide;
hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-1,2,3,4-
tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-0xo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-
oxo-ethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea  hydrochloride  (SB-
- 334867-A)), H3 agonists {3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO
00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-yljdipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g.
1-(4-chioro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1H-indol-6-
Yloxy)ethylaminolethanol ~ hydrochloride (WO  01/83451)), MSH




enptying in mce" Asakawa, A, et al., M :Hornone and

Met abol i ¢ Research 25 (2001), 33(9), 554-558), NPY

ant agoni sts, e.g. naphthal ene-1-sul fonic acid

( 4-\V(u2Q04/065356 15 PCT/EP2004/000041

i noqui nazol i n-2-yl am no) net hyl ] cycl ohexyl nmet hyl } am de;
hydrochl oride (CGP 71683A)), M4 agonists (e.qg.

. ﬁ“‘eﬁ%&vg?e irfuickiRl RIHIHRP 2BBHAR, Uk GFORRINES. (244-4-

2, FhigroZ, dvrnﬁﬂ.%vs rm&)y%%xﬂy@[omexyleqhwmmqlr25yl9arpamqyl]
4- cfh?oaméiﬁﬂwdbf-z y%%ceﬁ@a@tdﬂwfmama%@hc Md 94t AP Bb)15525));

e RyT B A, GLRiRiE 8*@*? ofs. ¢ (Fﬁ ﬂ%%’»fﬁ@mm)nmegﬁ geEeioninergic

5hy cbrﬂaidradne@ergﬂ&Bon%ﬂ;&ﬁg {é)) WORD0aD®493 5HT agonists e.g. 1-(3-

{ P ARB DT PR a2 g et Y0.R19931D. bombesin

oxagDmSéazl gataqiin  aMBgo0GIH3208Wh Howmongor(est s huG@h growth

(ETSERLS h RETRR kst g, opgtonst o
ni éSQW eﬁmbyfyarbacnwl)eﬁ%hw@m Iéﬂ@wcgmeé carboxyhc
10 ur@@melrtnbutywa@p(wwoam )STRQ$ a@@ﬁi%tsS s°ee( tfo:gexampie EP
1- (4 é rrethanes hen I a[ i’»
né‘“%h E%f),_lypﬁw!mg pr>9 %1 é{ Eﬂr%t Iﬁ Hm gon sts see, for
' hyéxambleor Lee, (D¥Mi8IWG34=InYng, NWHITWQDM RozRawskbya-Arena,

PRt 420000 duicld™™} 8RR AGERAA Y £ oGBS to the

5- Hﬁﬁ’éﬁﬁlﬁfﬁxtyfp@mw% mugaqubed?m;a ef200N1),t 126(9), 873-881), DA

o i N, Sofoch A A58 o
= e POIDRER). AR amedviniars e.ar WO oasea@msm) dodHlaters,or TR-

m Begontt oni nergic 5 and noradrenergi ¢ conpounds

(e.g. WD 00171549), 5HT agonists e.g. 1-(3-

et hyl benzof uran-7-yl ) pi perazine oxalic acid salt (WO

01l 6aé Bmbdudimeas iof thadovertion, toalotiemactiveamgradiest is leptin,

20 5ol T PR, (2o g IS R S
EL Javer oggmaezrAvobras), dawileagﬁylubbecm (tagu:mtgadL (lf)ﬂl)erte S(t)gurmon on
(v%ﬁ%%@g@%r)%?y%ﬁg ??Idg 16?22‘?2‘% or exarrpl)/e EP O
462 884), uncoupling protein 2 or 3 nodulators, leptin

agienofié Serbegimdm! the ainet %ctf#éﬁr'\l/gr%iérﬂ' isVexdfpRatathine or
o5 Vat ths\/\‘gc Rozhavskaya Arena rina, G&asso,
PaATPPRFRMING i n agonists as a potential approach to

t hia dneeé&nmmﬂln'@fnt,ohhei bﬂwerDraa:ﬂe? gfngt'étﬁeﬁutisr%r(fmﬁiﬂne or
26 DA 15 agoni sts ronocriptine,
254 Son i)

ase/ anyl ase inhibitors (e.g. WO
Odnzm&war erpipedimendithetodher alivg.ingiedizm mmayamm

MOAWYR GhBodimeHR thE ARG A ingredient is orlistat.

30 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 (see, for example, Carob/Caromax® (Zunft H J; et al., Carob pulp

35 preparation for treatment of hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6.) Caromax is a carob-containing
“product supplied by Nutrinova, Nutrition Specialties & Food Ingredients
GmbH, Industriepark Héchst, 65926 Frankfurt/Main)). Combination with




-I'n one enbodi rent of the invention, the other active
ingredient is leptin, 20 see, for exanple,

"Perspectives in the therapeutic use of leptin",
SalWar2004/08a35Gr ; CGonez- Anbrd&i , Javi er; PQEEPERO4/000041
Gema, Expert Opinion on Pharmacotherapy (2001),

2(10) 1615-1622. In one enbodi nent, the other active

e en;%ﬁ?hen?ﬁﬁmﬁgﬂﬁq% fﬂ%%x@gr?gggggﬁﬁéQ§kmh@Uahonof

 erfOMAGAAdS e Ob the d@twiﬁl Lam#nGa;romau@anGama@ can also be
en%iﬁ%féredtﬁ&h@tf!?ﬁﬁ @%bd’ﬁuﬁ@%?@xﬁﬁwﬁ)lé Sin bakery products or
S|butr$ I'n one enbodi nment her active

i ngPeR rS1s orlistat. 30 In one enbodi ment, the
5ot her active ingredient is mazindol or phenterm ne.

it L B BB e 8 2V AU Rt Carbt BagSh e’ oBmbounds

mateecorling tor ﬁ'feenmkﬂrmonnswﬂhublne or e’narQ/ dfi ther abovementioned

”atcSHp%Iuﬁdééfd 0586?%@@[)[‘ epar a€I on épgﬁér ea?élgﬁpélﬁﬁ Iéctlve

hy Sebstapres tSemaéqlﬁ@as Aeimnce@red bytherepye (af guatection of the
10 Seprédenk invbRtidn., 230-6.) Caromax is a carob-containing
product supplied by Nutrinova, Nutrition Specialties &
Food I ngredients QtbH, Industriepark HOchst, 65926
Frankfurt/Main)). Conbination with WO 2004/ 065356 16
PCT/ EP2004/ 000041 Caromax(r) is possible in one
preparation or by separate adm nistration of
conpounds of the formula | and Caromax(r). Caromax(r)
can al so be administered in the formof foodstuffs,
for. exanple, in bakery products or nuesli bars. 5 It
wi ||l be appreciated that any suitable conbination of
t he conpounds according to the invention with one or
nore of the abovenenti oned conpounds and optionally
one or nore further pharmacol ogically active
substances is regarded as being covered by the scope
of protection of the 10 present invention. WO
2004/ 065356 17 PCT/ EP2004/000041 CH3 I \ CH O N/
"OCH3 OHH,




ONHCH3 ti30 CHI Y-CH3 OCH OPC 14117 CH3 JTT- 705
C \ 0O Br cl O OH SB-204990 HON CH H 0\ O-

no WEPPBROER | 15 T o rec o A —

BWM5-188494 CH 00 CH3/ \ \ \' | OH NH 01262570
O3 NOOH JTT-501 The exanpl es recited hereinbel ow
serve_to iJHustrate the invention, but
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0 P g CH,
o”| H,C G,/ CHs
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0 0
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| o
o CHs 7
N\ 1/\ N,O
N o 0~ H
JTT-501

The examples recited hereinbelow serve to iliustrate the invention, but
without restricting it.
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wi thout restricting it. WO 2004/ 065356 18

PCT/ EP2004/ 000041 No exanple which is exactly

anal ogous to conmpounds of the formula | is <cited in

WO W1 BOO4/06ER5pl e A was t herld ore sel ect ®CHEPRHB4/000041

nost simlar conpound. The conpounds of this

application are distinguished from Conparative

Exagp afhis wiibis td Bty Nssh ) BEHEAY hy i

on .5 gl_aygé%(len 'ﬁoésgﬁ%%t;&l aselgg?@sgéée%%a I eﬁgs Hithe/ Hoinula | is

20040658 @%@?ﬁa@mlw@o&qs therefyrecselecied pg the most

:)n/dir{n)laﬂ fcbmdduBB.L Tlhﬁ bomﬂgf}nd% df’QHié\)'va pl;ézaztiéﬂ_éréomﬁngtdshed

o FIW (E‘g)rﬁpg}ati!e gxampm%gsare)éggt%g”%* by.ap igc_:reggﬁg TaEti\city on
glycogen phosphorylase a, see Table 2.
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N Top effectiver@ss of thaomppunds was tested@s folloW

2004/ 065356 23 PCT/ EP2004/ 000041 The effectiveness of

the conpounds was tested as follows: G ycogen

ph&yanggnadwphondasea egtivisiess The ef fect of conpounds

on the activity of the active form of glycogen

phosphoryl ase (GPa) was neasured in the reverse
6t¢f%§>f/?t

15 SRIAPRWIdsHEN theeasimitynelsthe aftive Jeroy@h glycogen
f r phoghhirpase 1GPAY wRizaheabiredshahdiréldi¥e idi@ction by monitoring
the synthesis of glycogen from giucose 1-phosphate by determining the
release of inorganic phosphate. All reactions were carried out as duplicate
determinations in 96-well microtiter plates (half area plates, Costar No.
3696), and the change in absorption as a consequence of the formation of
the reaction product was measured at the wavelength specified below in a
Muiltiskan Ascent Elisa Reader (Lab Systems, Finland).

In order to measure the GPa enzyme activity in the reverse direction, the
conversion of glucose 1-phosphate to glycogen and inorganic phosphate
was measured by the general method of Engers et al. (Engers HD,
Shechosky S, Madsen NB, Can J Biochem 1970 Jul;48(7):746-754) with
the following modifications: human glycogen phosphorylase a (for example
~containing 0.76 mg of protein / ml (Aventis Pharma Deutschland GmbH),
dissolved in buffer solution E (25 mM B-glycerophosphate, pH 7.0, 1 mM
EDTA and 1 mM dithiotreitol) was diluted to a concentration of 10 pg of
protein/ml with buffer T (50 mM Hepes, pH 7.0, 100 mM KCI, 2.5 mM
EDTA, 2.5 mM MgCl2.6H20) and addition of 5 mg/ml of glycogen. Test
substances were prepared as a 10 mM solution in DMSO and diluted to 50
MM with buffer solution T. To 10 pl of this solution were added 10 pl of 37.5
‘mM glucose dissolved in buffer solution T and 5 mg/ml of glycogen, and
also 10 pl of a solution of human glycogen phosphorylase a (10 ug of
protein/ml) and 20 pl of 2.5 mM glucose 1-phosphate. The base value of
the activity of glycogen phosphorylase a in the absence of test substance
was determined by adding 10 pl of buffer solution T (0.1% DMSO). The
mixture was incubated at room temperature for 40 minutes and the
released inorganic phosphate was determined by means of 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 pl of a
stop solution of 7.3 mM of ammonium molybdate, 10.9 mM of zinc acetate,
3.6% of ascorbic acid, 0.8% of SDS are added to 50 pl of the enzyme
mixture. After 60 minutes of incubation at 45°C, the absorption was
measured at 820 nm. To determine the background absorption, the stop
solution was added immediately after the addition of the glucose 1-




rel ease of inorganic phosphate. Al reactions were
carried out as duplicate determnations in 96-well
mcrotiter plates (half area plates, Costar No. 10

369/ 2004obhgschange in absopption as a KEREEPEOARR004 1
of the formation of the reaction product was neasure g
at the wavel ength specified belowin a Miltiskan
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ot (ROERaetiom et T0oHGERL Mk Kt Sintercd. 10 uiSp s cietargiine the
gl yesmiivaﬁdh:bltmngefrglycqgmsplhmmon%sevasbyrﬁ&stefseeubytance in
t heygeneral nethod of Engers et al. (Engers HD,
Shechosky S, Madsen NB, Can J Bi ochem 1970 Jul ;
948(7):746-754) with the fol | ow ng nodifications:
hu Eﬂﬁj} rylase a (for exanple
comﬂ%?ﬁg AU Pppr otein / m (Aventis Pharma
Deut schl.and Gnhl—h di ssolved in buffer_solution E (25
mV ( 3-|gBxeef Ypldbitione] pH 7.0, 1 v J0ERDTA%dnédibition
~dithigtreitpl at#@quMil pted to a concerjtratijonabfiolMpg
of prjoteinym Vadgh buffer T (50 mM Hepes;, [PH 7.5 100
mM KCI— 275 ™V goTA R. 5 M MyCl2. 6HIOzgand adgp§ion

of 5 Igllali‘ UI'I gi:m&ug_en. Test subst angesg7wer e pyEpar ed
as a Lo JviSOl ot mi-nt DVMSO and d! I ut u3 O [oUTH 2VVILII
buf f er Sgl'ti(‘;’ﬁ Fo—10 pl of thlssla&*iun.weﬁi
added 106“! of EO 525/ nM gl ucose di ssol4bc H—hFer
sol ut ifeR=—T—and ; qu/nﬁ of gl ycogen, and—-alse-—1gnl-of
a sol tibn lof h n_gliycogen phosphor yl Ao | (1504;9 of
pr ot ei n/®)| and198® pl bof 2.5 nM gl ucode 42- phosp e

The bdsdOvdl ue &5 thel activity of glycdde 98
phosphorill adse a 96n t hel absence of test| 4ddbdt ancd01was
determ @d |by adfi ng 10 pl of buffer qolM46tijon TY970. 1%
DVSO) .| TiBe {30 modt ure jwas i ncubated at| 4@om 102
tenperjatiurg Tor 40 mnutes and the rdlggsed | ngggani c
phosphatig vias dggerm ned by neans of thgsganeralgy
met ho F—DOroec et—jal . (Drueckes P, hifnzel i

- Pal m Ip; jg\nci Bi I!%;lcm 1995 Sep 1;230(hH 2%75-1.1 l)gng th

the fq 16 T tions: 50 p| of iﬁ‘lst oP o:gzutiUI
of 7. 3—¢-eft—amigruminol ybdate, 10.9 M ofi—=n
acet af em 3- 6599‘Zgi—aé-cor bic acid, O. J%ng SDbS Ima

added | +805¢ pl 0 _the enzyme m xtur e._ézf ér_60100

m nut €s28f {i ncu®8tion lat 45C, the absarffion wat00
measuteddatf 8209%m Tq determine the hadkground!00
absor pt28n| the9top isol uti on was adge86i nmedi &el v
after|{tBe additi98n of [the glucose 1 WD 3P04/ 065386 24
PCT/ EP2084/ 000049 phdsphate sol utionji Bga|sepamngt e

_reactjopg This ggst was carried out at gg 103
30 101 60 103
31 98 61 100
32 102 62 101
33 96 64 101

34 97 65 98




10

concentration of 10 pMof the test substance, in order
to determne the respective inhibition of gl ycogen
phosphoryl ase a by the test substance in vitro.

Ta g cal activity . % | nhi bi

Inw it on at 1OM atiOM 1 99 3599 2 9 'IEEPE{‘{MI@/@OOM
104 37 101 4 97 38 102 5 99 39 101 6 100 40 98 7
100 41 104 8 100 42 83 10 95 43 98 11 96 44 101 12

90 459 T3 . 14 91 47 105 Ul

95 49 95*'17"2@%@%’54 18 99 51 92 19°87 élgﬂgi %

95 53100 122 2 1do 25 95 55 100} 26 ¢

98 57 |a®6 Jg 8918& 99 | 29 98 59 103 3Ja’Po1 60 B3
67 101 ~ 80 98
68 101 81 97
69 100 82 102
70 99 83 103
71 97 | 84 100
72 g6 85 98
73 97 86 95
74 98 _ 87 96
75 100 88 97
76 a9
77 98
78 86

Comparative Example A exhibits no inhibition at a concentration of 10 pM
and 11% inhibition at a concentration of 100 uM.

It can be seen from the Table that the compounds of the formula | inhibit
the activity of glycogenphosphorylase a and are therefore very suitable for
lowering the blood sugar level. In particular, the compounds of the formula |
exhibit distinctly increased action compared to Comparative Example A.




31 98 61 100 32 102 62 101 33 96 64 101 34 97 65 98
WD 2004/ 065356 25 PCT/ EP2004/ 000041 Ex. % I nhibition
Ex. % Inhibition at 10 gMat 10 |AM 66 100 79 80 67
10WG2008/06835801 81 97 69 199 82 102 FOTAPAASG0041
71 97 84 100 72 96 85 98 73 97 86 95 74 98 87 96

75 100 88 97 76 99 77 98 78 86 Conparative Exanple A

exmh?iﬁ;épargtugmaffsbtri@éxsﬁhpl@sdgrd@@enm@j ima?t@il hﬁei{v{bebw, and
an ol hhl bltion at, a ncentr . t can..
£ et chhuiis ot 0 Thich B Dot SBRifde, i o Ymilar
fomamherl inhibit the activity of

gl ycogenphosphoryl ase a and are therefore very
suitable for [lowering the blood sugar level. In

S paFxpesimantal sediatonpounds of the fornmula I 10 exhi bit

10

16

20

25

30

35

distinctly increased action conpared to Conparative
Exanpl e A 4/ 35 PCT EP20 4/ 000041 The
pr ExRMAle Bﬂ??-fg-z%@%grfgﬁégﬂu%m&wx 89k4-det ai |
hemm&;@f,p@nylmtamﬁg remai ni ng conpounds of the
fornul a were obtained in a simlar nanner: 5

Experi nental section: Exanple 1:

N- &)2-Chiqra-4bidifflunrdbénabiyt isooyardez oyl ) ur ei do] - 4-

nmet hoxyphenyl }acet am i de
2-Chloro-4,5-difluorobenzamide was dissolved in dichloromethane,
admixed 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) 1-(2-Chloro-4,5-difluorobenzoyl)-3-(2-methoxy-5-nitrophenyljurea

- 1g (5.9mmol) of 2-methoxy-5-nitroaniline were admixed with 1.3g

(6.9 mmol) of 2-chloro-4,5-difluorobenzoyl isocyanate from stage a in 2 ml
-of N-methylpyrrolidone and reacted at room temperature for one hour. The
precipitate was filtered off, washed twice with 5 ml of acetonitrile each time
and dried under high vacuum. 2.2 g of the desired product were obtained
which were used in stage c without further purification.

¢) 1-(2-Chloro-4,5-difluorobenzoyt)-3-(5-amino-2-methoxyphenyljurea

22g (5.7mmol) of 1-(2-chloro-4,5-difluorobenzoyl)-3-(2-methoxy-5-
nitrophenyl)urea were heated to the boiling temperature in 50 m! of ethyl
acetate and admixed with 6.4 g (28.5 mmo!) of SnClz monohydrate. After 1
hour, the mixture was aliowed to cool to room temperature and the pH was
-adjusted to 8 using 2 N sodium hydroxide solution. The precipitate which
formed was filtered off and washed with methanol, and the mother liquor
was washed twice with H20, dried and concentrated under reduced
pressure. The resulting product (1.4 g) was reacted in step d without further
purification.




10 a) 2-Chloro-4,5-difluorobenzoyl isocyanate

2-Chl oro-4, 5-di fl uorobenzam de was di ssolved in

di chl oronmet hane, adm xed with 1.5 eq. of oxalyl

chMIO 20044086 36at ed to refl ux2for 16 houPET/EPRB04/000041
reaction m xture was concentrated under high vacuum
and reacted in 15 stage b wi thout further

pud N-Gai3-@~Chleyo-4,5-difluorobenzoyljureido}-4-

1- robenzoyl) - 3- (2- net hoxy-5-ni trop
hen%ﬂt%@h%h%&é{é@d@ ') of 2-methoxy-5-nitroaniline
were adm xed with 1.3 g 20 (5.9 nmmol) of

2- @hioégo feo@ rélividl) E0f@I’O?PgilwichIo?@fg%’ﬁiﬂﬂhggcfﬂé?ﬁb?l)@g@-@mno -2-
5, ombopPeniies et Smxed8ih 5ot of Aiaeleroidsne, 0.1

fi (0.8machohfdf acetis aatydride andistired atroarh tempeaatute for @ hours.

cadhe!h a0t 14BH Wi'2D I S8 UL Fadied (Rioe'fifes with

were o wer e use
st agenlcnf\atln)ri @getateeahb rtlnpmrTHa @mnbmed oPganiy phase was washed

hewqﬂl&@f %ﬁcénﬂ‘%%'du%e D600 rhe Jrlide 3oRteP WER' BAHEY by

Yufea 2

01. pfzenaﬁa Eif €- (&pmm@r%@@aw)ras (MS et Siyms 30 x 100 mm,
Itm ém@ﬁh?ﬁﬂ-l)g@fﬁﬂgz%fﬁlfhl.:%@?ﬁ%ltkog%ﬁe @%dét&ﬁitnle radient. 2.5
enper.at u et hy ac adm xed
659" §5A18%Botg 57 ScHrmsicno 0T BIS%h DAL 66 07 of the
hOdESlrédmoﬂumtwaﬁomédWV\Ed to cool to room
mémﬂ%turﬁto%gj é pH was adjusted to 8 using 2 N
% ‘ution. The precipitate which
15forrred was filtered off and washed with nethanol, and
th ki i h i
an Soingr gt 1o 1BRaBRf Ehlhils 4.8, 27163 o' A8 were
r eBigPErefh fioradther qorrespendings nitecanilingsi Angt g dcorresponding

PCT/B i C?Et)% ng‘ioedfcle%ﬁéhf WARL RN us¥CoR WPpf&iirte Soréfecting group

N- 8DIGUES- Chl or o- 4, 5 di f I uor obenzoy! ) ur ei do] - 4-
20 met hoxyphenyl }acetamide 0.10 g (0.3 nmol) of

Zch obepzovl ) -3-(5-am no-2. 5
FRDse 151 2 GB Bl ffors:

I\I-mﬂuuplnpajhmxyphényk}acélanﬂd@ (0.3 mmol ) of acetic
anhydri de and stirred at roomtenperature for 2 hours.
The m xture was diluted with 20 mM of H20 and
ex@)rabitert4 ttrflearomethexyainiline 20 nl of ethyl acetate

o5 each tinme. The conbi ned organi c phase was washed W th
Hﬁﬁp concent ated _and _dried. The crude {JI‘O uct

$OORASPIi0 12 SR GOMVALIA%ES, ABIIRHT Al 612165
Xt:saorgaTM MméH of A-tifluctBmeti®gaiiihe were dissolved in 10 ml of
conc. sulfuric acid, cooled to 0-10°C and admixed in portions with 2.1g
(17 mmol) of urea nitrate, in such a way that the temperature did not
30 exceed 10°C. After the addition had ended, stirring was continued for 10
minutes and then the solution was poured into ice. The mixture was
extracted using dichloromethane, the combined organic phases were dried
and the solvent was distilled off under reduced pressure. The product was
used in the next stage without further purification (yield 2.8 g, 75%).
35
The 3-nitro-4-trifluoromethoxyaniline obtained in this way was reacted with
acetyl chloride in a similar manner to method d for Example 1,




eluent: A® H20 + 0.2%trifluoroacetic acid, B:
acetonitrile, gradient: 2.5 mnutes 90% 1098 to 17.5
m nutes 109 909B). 0.03 g of the desired product was

obtgsasha/ dg point 225-238C. 15 In '
manner to @Snsp le 1, Exanpl esé 8, 27- GZPS:JZE%?%/OOOOM

" were prepared from the correspondi ng nitroanilines
anghybFsyeratede wnhnsdisgen W%P?éééﬁce'éf PEeessd r¥aded fwith 2-

b0 Chlfid a-oRIBroBen B [isBeytinate 10'give R Beyl (rEAM Ve

N-{M?elﬁﬁg 3Rl 6+218AC5- di f | uor obenzoyl )urei do] -4- trifl
uor onet hoxyphenyl } acet am de a)
3-Nitro-4-trifluoronethoxyaniline 25 Method according

5t o Irsyn simitaminannen 8Bxamplesifh: 1G) 70 M- preparest dyguging other

Tg%@"“g?g ‘égéhts th%&ﬁn‘ﬁ%@@’%@’ﬁﬂ&érﬂge‘gﬁi.e di ssol ved in

onc. sulfuric acid, to 0-10C and
adm xed in portions with 2.1 g (17 mmol) of urea

ni - e RlofluhyreAidiB1-
exF"a"‘*"E:'; e&‘f\#{?q?q?”h“?‘zﬁdé?ﬁ F R Al P v

coH ﬁﬁ¥ AMiFe i nutes and then the sol uti on was
10poured into ice. The m xture was extracted using

ar PN R b BRI e of f under 1 educed
pressure. The product was used in the next stage

Wi sftpg't (ﬁ?ﬁfrﬁ@l? B rzfﬂue?a-sqntr&amﬁhéi gadwd v%ﬁh Jomi

The 3=nitro | uor gnet hoxyani | 1 ne taj
wal! emelhef aestly griydgdeand %mmw feRoncn Saiftsra%wlarand stirred

15 magn epO® faret. b pdus. fTQfe @13[6& @ab, added to- 100 r;_ﬂ 81; }CS’%atf{'i and
o BEARTELE WS FQTEMeSh 8RS HereE o AL TR Wi ek The
r eaxtdedprodubt \E'a;.s Glurified by, ?}rdnfdtmgrapbyenjidydathylsm:gtatwu@tane)
to t Are ting point 216-218C 5 In a
ﬁﬁls}f%ar%mﬁél}ﬁ %xgngpéyb% to 70 were prepared by
usMeétiﬂgmrlt‘l%-ﬂ@%Gng agents in accordance wth
op Exanpl e 1d.

b) N-(5-Nitro-2-pyrrolidin-1-ylphenyl)acetamide

0.5 g (2.5 mmol) of N-(2-fluoro-5-nitrophenyl)acetamide was admixed in a
pressure reaction vessel with 1 mi (12.6 mmol) of pyrrolidine and stirred at

25  80°C for 2.5 hours. After the mixture had been cooled, it was diluted with
20 ml of dichloromethane, adjusted to pH 4 using citric acid solution (10%)
and washed four times with water. After the organic phase had been dried,
the solvent was removed under reduced pressure. In the aqueous phase, a
solid is precipitated out. It was filtered off with suction and washed with

30 water, and combined with the residue from the organic phase (yield 0.58 g,
93%). The product was reacted in stage ¢ without further purification.
Melting point 210-213°C

¢) 5-Nitro-2-pyrrolidin-1-ylaniline

35
0.58g (2.3 mmol) of N-(5-nitro-2-pyrrolidin-1-ylphenyl)acetamide was
admixed with 12 ml of conc. hydrochleric acid and heated to reflux for 1.5
hours. The solution was added to 100 m! of ice/water, neutralized with 2 N




Exanpl e 73:
N-{3-[3-(2-Chl oro-4,5- dlfluorobenzoyl)urel do] - 4- pyrrol
i di n-1- yl phenyl }acetam de 10 a)

N- i trophenyl ) acejgm de 5.0 ?@@
Maooro é(%a%tsr%oanl l'ine were %%m xed wi tﬁleglgp ?Hgém
mml) of acetic anhydride and 0.1 ml of conc. sulfuric

aClsSd:ﬁPrP' rﬁfarcw&éi soikﬁ:oﬁt aﬂ@%lﬁ&éd lihred Qithés vmeethyl acetate.

wat er

I ce
o b e BVHIS o PRED URRC. e GOLEN was HIStiledneff under
tétiu&%tiq&resgm toCdibtdiﬁ mqﬂudt:cw\@@arnuawel dskyred solid which

chr orrat 0 thyI t at.e/ ne on . Sili
2 et 18, regein bl ERRATRA T EPmeiodl vilggUf urther
5 N paniﬁdtatloo @eapstiaroitti thelagyl phecydnede, e teaiictien Ovith $nClz and
(2 Q@PA : f%dZ-fluoro-5-nitropheny|)acetarn'de was
A Ie |Qr’1wt§A re"ssure reaction vessel with 1 m (12.6
mleltingf peint 1 B-180He and stirred at 25 90C for 2.5
hours. After the m xture had been cooled, it was

diluted with 20 m of dichl or onet hane, adJ usted to ?
4 lsiangingifary manger do sexamplen’, 15melﬁ$d71/va§21e%ﬂ¢ ddr/7 were

10 t ' ﬁié‘ba\:‘éd t\‘rc‘sfliiilt ﬂ’fe cﬁf‘rb@boﬁdﬂﬁg Oéﬁﬁﬁés&? a‘?ﬁﬁ&ﬁe h@éhlblﬂaﬂ acylating

- or 2GS o RErSeHRlY Wi 68 458 A1 GSIOHENY prOtGEHED Group techniques.

precipitated out It was filtered off with suction and

@'mﬂfeh\%’or g gyﬁ?g 12%?61?'%5%” h% ﬁﬁétﬁbﬁ‘ybenzwc

prwdmamyate&awﬁ dreannittade i a sithilaronanner toHexample 64a. The

i i
15 puéﬁh'fthélﬁi rStte VJ%JF fGI%ﬁHaﬁi?ﬁé&e%%gi?O&éSémgar( panner to) that

ol
of degqribed |"E'%é<a drolidin-1-yl phenyl ) acet am de was
adm> ﬁth\@stz'é Eia leef9-48NN- (4hhéfm2121meihﬁ9héh3ﬂ)a@etamlde or

fl
@42 s 4 st inetiiacaaide, Wes THaHCTd8® qustgmary
20@1&1@&5&56(%05’@055}20@%0@%@1& veasdl hydiolytedxiusing conc.

20 o lae Aol M & dmal Brirel B X € 5P A FedEd further
di as désaribedifor bmample t.educed pressure to obtain the
product quantitatively as a red solid which was used

for the reactions a-d described in Exanple 1 w thout
further




5 purification (reaction with the acyl isocyanate,
reductl on with SnCl2 and acylation with Ac20).
Wg: %@5 5-180C In a sijmlar manner to ExanBI e
g‘}%‘g > 72 and 74-77Mere 10 pr eF4dEPEPBMO00041
the correspondi ng am nes and the particul ar acylating
agents, if necessary wth the use of customary
~ pr dVeat isrodpigredup: t echni ques. I n the synthesis of
Exanpl es 19-26 and 63, 4-am no- 3-net hoxybenzoic acid
was nitrated with urea nitrate in a simlar manner to
Exdnpl e Barapounis afttheyomglailc rout e whi ch fol | owed
proceeded in a simlar manner to that described in
Exanple 1. To synthesize Exanpl es %418,
N- (4- et hoxy- 2- net hyl phenyl ) acet amde or
N- ( 2- met hoxy- 4- net hyl phenyl )acggam de wRSe nitrated
under customary g ndi ti Bns BC), @ he am de was
hydr ol yzed usi ng 20} hydr oc c aglid (in a
simlar manner to e ed~Rarther as
descri bed for ER® . Wb 2004/ 0 30 '
PCT/ EP2004/ 000041 t isRdl aiRedR6s: 1. Conpounds of
5the formulal RA RIGV MDD R3 RS NNNR7 RO RL R R6
5 RIROR11 in which R3, R9, R10, Rl1l are each
i ndependently H F, d, Br, OH NO2, CN, 10
O {rohich) al kyl , O (C2- C6) al kenyl, O (C2-C6) al kynyl
O S2-(C1-C4)-al kyl, (C1-C6)-al kyl, (C2-C6)-al kenyl or
(C2- C%)al kyn vvhere al kyl , al kenyl and al kynyl may
beRSp 9deBs§1t1ut ae Bgclk independeptly H5FRCI, B2, &t y&m CN,
101 ndependent | ) - al kyl
0subst ituted P (@dﬁ%ﬁh 04@29%(%%!&@' @-YCQ Ce)alkyny,
NH( C1- C4) - al ¥y$02:(C1 -alkyl (01 Cg)-alkyl, (Co-Cg)-alkenyl or
(Co-Ceglalkynyl, where alkyl, alkenyl and alkynyl may be

polysubstituted by F, Cl or Br;

15 R1,R2 are each independently H, (C4-Cg)-alkyl, where alkyl may be
| substituted by OH, O-(C4-C4)-alkyl, NH2, NH{(C1-C4)-alkyl,
N[(C1-Ceg)-alkyl]2, or are O-(C1-Cg)-alkyl, CO-(C1-Cg)-alkyl,
COO-(C1-Cg)-alkyl,” (C1-Ce)-alkylene-COOH or (C1-Cg)-
: alkylene-COO-(C1-Cg)-alkyl;
- 20
R3, R4, R5, R6 are each independently, H, F, Cl, Br, NO2, CN, O-R12,
O-phenyl, S-R12, COOR12, N(R13)(R14), {C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl, (C3-C7)-
cycloaikyl-(C1-C4)-alkylene or  O-(C4-Cs)-alkyl-COOR12,
25 where alkyl, cycloalkyl, alkylene and alkynyl may be
polysubstituted by F, Cl, Br, OR12, COOR12 or N(R13)(R14);

R7 - is H, (Cq1-Cg)-alkyl, (Ca-C7)-cycloalkyl, {C3-C7)-cycloalkyl-
(C1-Cgq)-alkylene, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Cg)-

30 , alkylcarboxy-(C1-Cg)-alkylene, COOR12, . (Cs-C1g)-aryl,
(Cs-C1p)-aryl-(C1-C4)-alkylene, heterocyclic radical,
heteroaryl-(C1-C4)-alkylene or heteroarylcarbonyl, where




- menbered, satu

N[ (Cl-C6)-al kyl]12, or are 0-(Cl-C6)-al kyl,

CO (C1-C6)-al kyl, COO (C1-C8)-al kyl,"

(C1-C6) - al kyl ene- COON or (Cl1-C6)- al kyl ene-COO-(C

1- GAJO ADRYM06536 R3, R4, R5, R@1are each i ndREpERFRO0UIN00041
H F, d, Br, NO2, CN, OR12, O0-phenyl, S-R12,

COOR12, N(R13)(R14), (Ci1-Co6)-al kyl, (C2-C6)-al kenyl,

C2-C6) - al k
<(:ycl oal) k;ll y@k‘&(%“@ yé%eﬁkﬁ%y&k% gﬁé Ialk ay be
25 wher e al kyRolysihsfisiedyby By I-eﬁé L RW&yCONHz.
b I bst -

N(emg;J(xF/gz)s cow?ﬁyﬁ;)@kw C@'N[{(GF@% amlgr ON(R13)(R14),
(C3- C7) - cycl & erq l@;}d_ e?@rqﬁykmay be polysubstituted by F,
5 Cl- C4) - al kyl@GIn®&r, NC, GN; D-Raay|S- RG@ZC@Q)R?:IIZKMRH:S)(RM) or
(C1-C6)- 30 a&ky#@c%a %(ﬂxy (C1-C6) - al kyl ene, COOR12

(C6-C10) - aryl 0) -aryl - (Cl-C4) - al kyl ene,
heterocyclic radical, heteroaryl-(Cl-C4)-alkylene or

he %30”4;: 88%891%1 eélﬁylv@& @%ﬁl{%@ﬁ%ﬁ?ﬁﬂ@%ﬁ@ -alkynyl, where

aI kenyl and aiHWrglkemMyanUeafkpUl ysble ipolysatisfituted, byck, Cl, Br,

1087, H( C1- C6) - al kyl
co\|[(01 C5) - al Kyl ]52@0[ élﬁ Y(R14), and where aryl
- and heteroaryl may be poI ysubstituted by F, 5 O, Br,

NOR 13140 Rbde @atﬂﬂandém%ﬂym 1@6&)45|k9r (C2-Cg)-alkenyl,

(G 00)-al ke RS s T o) vty o(GeyP)-cycloalyh

aI kenyl and Qd:leallrmnéqeGﬂms(stﬂk[szt)LalkmeCC(D@ (Ez Cly)-alkenyl,

10 CH O- 3, ,R14
15| ndependent Ior hgn (%rlg@'}'f&é?riyyl Wﬁl'@zﬂ'& hgﬁﬁerm may be up to

( C2- C5) - al kydjdubstitiied By Fc i O] @H,,(c1 ‘Cg)-alkyl, O-(C1-Cg)-alkyl,

050 (A - 0y - ey DCReG ORE EHOU FERyRIvE e GONKA or

802 phenyl, where the phenyl ring may be up to

%}B‘H’; l%%dbﬁﬁot_cget@glt%ﬁﬁa@ éﬂ)@ko v\m(%léhey are

20 CONH2 V\/nere m@eﬁnmamfmrmt@@e?ﬁeemh\efed tgafursited,olrterocyclic

atomto whi Chn$ Wcl@rn‘?a EQntQﬁPPﬁ% FRHtHe? 'HBt&rodtomns from the

at e het er
group of N, @ and where the heterocyclic ring may be up to

trisubstituted by F, Cl, Br, OH, oxo, N(R21)}(R22) or (C1-C4)-
alkyl;

25

R21,R22 are each independently H, (C4-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl,  (C3-C7)-cycloalkkyl,  (C3-C7)-cycloalkyl-
(C1-Cy)-alkylene, COO-(C1-Cy)-alkyl, COO-(C2-C4)-alkenyl,
phenyl or SO2-phenyl, where the phenyl ring may be up to

30 disubstituted by F, CI, CN, OH, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl,

CF3, OCF3, COOH, COO(C1-Cg)-alkyl or CONH2;

excluding compounds of the formula | in which the radicals are at the same
time defined as follows:

35 RS is halogen or unsubstituted (C1-Cs)-alkyl R7 is heterocyclic radical or

heteroaryl;




ring which may contain up to 2 further heteroatons
fromthe group of N, O and S, where the heterocyclic

ring may be up to trisubstituted by F, d, Br, OH,
oxo&%@@i’ﬁ@ﬁ@@ or (Cl-C4)- d@xyl; 25 R21 PGIEP2004/000041
each i ndependently H, (Cl-C8)-al kyI (C2-C8) - al kenyl
(C2-C5) -al kynyl, (C3-C7)-cycl oal kyl,

( C%,@7%3Wy%ﬁk{ﬁiéa"&@%(%ﬁ(%%y Egﬁyl phenyl or

S02- phenyl, where the phenyl ring nmay be up to 30

di gbst iGcbhFéuMs & th@'fem@i‘ﬂa 12:) clél%ﬁﬁ)clé}hﬂ’ lWh?l’el
O (C1-Co) - al kyl CF3
CONH2; excl udi ng conpounds of the fornul a [ in vvh| ch
5t hd?&,d%ﬂ,dﬁﬂli Rte aretdmhsmpehdgtﬁlydﬂf,ime@l,?ﬁr, fOH| 3UB3, CN,
35 R5 is ha I.tut Cl1-.C6) - R7 i s
het er ocycl i CQ?§Q1 %’ré"l)%ﬂ?ylﬂ é?'?r 3'2)% ?V\RS é@@ilﬁfé%@g by F, Cl
PCT/ EP2004/ 0@®®41 and their physiologically tolerated
salts. 2. Conmpounds of the formula | as clainmed in
claiml1l, wherein 5 R8, R9, R10, Rll are each
i ndbh&rient | preqeaeh HO |, Br, OH, N02, CN,
100- (Cl - C6) - al kyl, where al kyl may be poI ysubstituted by
F, r_Br: Rl, R2 are.each H 1
ar ggeﬁs‘ﬁ Rﬁcﬁ%endéfﬁ gych }qdepen@pntlyBﬁ-l NG, BU{NSZ} R®iNp O-R12,
O phenyl , S- BLghefyfRORB-R1\( RIGDRIR4) N( R@Q)(Q&h? al(k:xlca) alkyl,
C2-C6 | k 7
§c3 073 -acygf%%ﬂ%'lcﬁieﬁi é@ﬁ%yki‘)l‘ (:QC &3 XYC'OSI‘(W (C3-C7)-
O (C1- C5) - al kytlosloaRCA -C4salkilene aldfyl O-(JGZPIO?, akyA-COOR12,
15 akylene a”:doﬁﬁf'géo%lkxﬁizg Fﬂ&f'y She, ' BhG % alkinlt Hay e
(Cl CG) aI ky polysasstitirtied byck dal, ByIOR(IfZZC(IDRw behR13)(R14);
(C2-C6) - al kynyl ,

C6 | kyl b 1-C6 | kyl COOR12
(OéJ Cl )O) aar glscar oxél%éa)aﬂ"sbzl ?ﬁs&g-iaclﬂglkﬁhe (C2-Ce)-alkenyl,

Y o Ao i
heteroaryl, heteroaryl-(C1-C4)-alkylene or heteroaryicarbonyi,
where alkyl, cycloalkyl, alkylene, alkenyl and alkynyl may be
polysubstituted by F, Cl, Br, OR12, COOR12, CONHo,
CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2 or N{R13)(R14),

20

25 and where aryl and heteroaryl may be polysubstituted by F,
Cl, Br, NOg2, CN, O-R12, S-R12, COOR12, N(R13)(R14) or
(C1-Cg)-alkyl; '
R12 is H, (C1-Cg)-alkyl, (C2-Cg)-alkenyl or (C2-Cg)-alkynyl, where
30 | alkyl, alkenyl and alkynyl may be polysubstituted by F, Cl, Br,

OH or O-(C1-Ca)-alkyl,

R13,R14  are each independently H, (C4-Cg)-alkyl, (C2-Cg)-alkenyi,

: (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl, {C3-C7)-cycloalkyl-
35 (C1-C4)-alkylene, COO-(C4-C4)-alkyl, COO-(C2-Cg)-alkenyl,
~ phenyl or SO2-phenyl, where the phenyl ring may be up to

disubstituted by F, Cl, CN, OH, (C1-Cg}-alkyl, O-(C4-Cg)-alkyl,




where al kyl, cycloal kyl, al kyl ene, al kenyl and al kynyl

may be pol ysubstltut ed by F, d, Br, ORl2, COOR12,

CONH2, CONH(C1-C6)-al kyl, CO\l[(Cl 06) al kyl]12 or

N( FAVE} RBA4B5356 and wher e ar yI33and het er oaRC T/ERR0D4/000041
pol ysubstituted by F, d, Br, NO2, CN, ORl2, S-R12,
COOR12, N(R13)(R14) or (C1- CG) al kyl; R12 is H,

Cl- C8) - al kyl C@)G-'@ |
\(Nhere )38 a?/ GFé’ al kenyl “an I &é%ﬁﬁkf &/BONHy; where
pol ysubstit ut'%[j3 89 R Ogg’fher v&‘q @urpgen@ipmatokwhlch they

(Rlcg C8R)14ai':1rk 2 aeecibdna@apeﬁwtfo&‘nmr' a(%??ﬁe@b%b@gal safurated,
(C3- C7) - cycl %‘?J;?PY‘SZ% '%91 Uhl; A W?Veﬁé’nzgm 5 %Y further
5CO0O- (Cl1- ¢4) - a'lelt@'rloatdfﬁk)ﬁ'@ﬂ € -grblgenyfl N,pllemyld @, where the
02 pheny! ¢ HegEBelIR ARERMy 44 08 T ieliBed By F. o1 Br, on,
O (C1- CB) - al loyp, Nwmﬁzzmnscgsﬁcma!kwﬂ EP2004/ 000041

CF3, OCF3, COOH, CO0O(ClL Cg)y alk I or CON-12; where
H2, R13 and R14, together with the nitrogen atomto

whiReH . éf%eﬁ%mpeﬁﬁ9"ﬂ)bl’1n{%1 -&s¥allhiver ed,

10sat ur at ed het erocyclic ring which nmay contain up to
\ihfg%ét HQ cqqagéfq;&,gfo tgg f{){rﬁ@nahgs \A&'@?mugae? rf@dlf\cl;alsoarae at tﬁe same
trrtlmebdeﬁrtedtas)‘fdﬂawE ad, Br, OH oxo, N(R21)(R22) or

o bl o irbun A P EShhI R Y ladodi roat o

i n which thetet‘aahyt;al s are at the sane tine defined
15 as follows: R5 is hal ogen or unsubstituted
(C1-C6)-al kyl, R7 is heterocyclic radical or
hefibdd '§/Phy31€»|0§t$§"1/ ideratethgalts| ogical |y tol erated
salts. 3. Corrpounds of the formula | as clained in

claim1l
9. Compoun\gfs1 of the formula | as claimed in claim 1 or 2, where

20 R8,R9,R10,R11 are each independently H, F or CI;
R1, Rz, R4,‘ R6 are each H;

R3, RS are each independently H, Cl, OR12, COOR12, N(R13)(R14)
25 or (C1-Cg)-aikyl;

R7 is (C1-Cg)-alkyl, where alkyl may be polysubstituted by F,

OR12, COOR12 or N(R13)(R14), or is (C3-Cg)-cycloalkyl,

(C2-Cg)-alkenyl,  (C2-Cg)-alkynyl,  (C1-Cs)-alkylcarboxy-

30 ~ (Cq-Cg)-akylene, COOR12, phenyl, where phenyl may be

polysubstituted by F, OMe or OCF3, or is benzyl whose

phenyl ring may be substituted by OMe, pyridyl, thienyl,

furanyi, indolylcarbonyl, benzofuranyl, where benzofuranyl
_ may be substituted by Ci or OMe;

35 . | | |

R12 is H or (C1-Cg)-alkyl, where alkyl may be polysubstituted by




20 R8, R9, R10, R11 are each independently H, For d;

Rl, R2, R4, R6 are each H, R3, R5 are each

i ndependently H d, OR12, COOR12, N(R13)(R14) 25 or

(Cl 520944@@%35@7 is (Cl-C6)-dkyl, where &#EGVER2DP4DH0041
pol ysubstituted by F, OR12, COOR12 or N(R13)(R14), or

is (C3-C6)-cycloal kyl, (C2-C6)-al kenyl,

(C2-C6) - al kynyl, (C1-C5)-al kyl carboxy 30

(C1;¢h) - al kyl ene, 2, pheny|, where phenyl may be

b0l BEGRTH ¢ 118 daghanteRandgin-er (o Colaluh ape Whass
phenyl ring nay be substituted by Ove, pyridyl,

t hi I ranyl .. indal yl carbonyl, benzofuyranyl,
mﬁ@@@ﬂz%fﬁr%ihew BifEGeN: H1om (o whigh Hieyise. bonded,
535 R12 is H anay @nCyB-mempberedymitaratd kiktersoychiering:

pol ysubstituted by F;, WD 2004/ 065356 34

PCT/ EP2004/ 000041 R13, R14 are each independently H
or gxcludgr) cempyLindsinfithefermulaiiEnavhiciRtide radicads laee atthehsame

thqinqgaéwnggm o0 which they are bonded, 5 nay

forma b-nenpered, saturated heterocyclic ring;, )

ex T REOIEMRSHIIRsDSHtah (CoGaralku. KA isfetsropyic radical or
10r adi cal s ar e haterbhgd:same tine defined as follows: RS

i s hal ogen or unsubstituted (Cl-C6)-alkyl, R7 is.

heterocyclic radical or 10 heteroaryl; and their

phyasddheigpbwsiblogicallgtabested ablts. 4. A pharnmaceuti cal

conprising one or nore of the conpounds as 15 cl ai ned

in one or nore of clains 1 to 3. 5. A pharnmaceuti cal

codpr i sAngharmacrutical eoutprising coepoumiyreasf the @onguunds as

15 ON@|:HhelhS Bn@or HALIBY laiiv® Pigid one_or more bl ood

sugar- reducing active ingredients. 20 6. A
phar maceuti cal conprising one or nore of the conpounds

as5, cl apnpHaimadfical cBRIpRistg 6hai 6B norkCoB N CopipLflls as
norge.statins. 7. The Uﬁg of tf“f conﬁgunds as cl aunsg
i nClRed in Qe opimee,phelaimg o to 3 ahd one or more blood sugar-
reducing active ingredients. A
20
6. A pharmaceutical comprising one or more of the compounds as
_ciaimed in one or more of claims 1 to 3 and one or more statins.

7. The use of the compounds as claimed in one or more of claims 1 to
25 3 for producing a medicament for treating type 2 diabetes. |

8. The use of the compounds as claimed in one or more of claims 1 to
3 for producing a medicament for lowering blood sugar.

30 O The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further blood sugar-reducing active
ingredient for producing a medicament for treating type 2 diabetes

10.  The use of the compounds as claimed in one or more of claims 1 to
35 3 in combination with at least one further blood sugar-reducing active
ingredient for producing a medicament for lowering blood sugar.




25 3 for producing a nedicanent for treating type 2
di abetes. 8. The use of the conpounds as clained in

~one or_nore of clainms 1 to 3 for producing a
nmedVEOARIAO082156 oweri ng bl ood38ugar. 30 9. gfﬂ8582606$00041
the conpounds as clainmed in one or nore of clains 1 to
3 in conmbination with at |east one further blood

sugar - r gdpRicess ﬁfﬁprﬁéumh?&r;ﬁ%rﬁgﬂcgggdtiaelﬂf I“s'uﬁ:goﬁe or more of
| S

i canent fo trea
hing CPITIEd T OB Obymats: &f of 2 held) 3¢ ghhich
35 campmseel‘t’nixfwg Itb@ aotive iagrediastt withea fphidriraicebtically suitable

ar-re [ [ ient fo 0 [N .
e daHigro ;BB s RS B0 .r torl) SBHEho R Juiale for
5PCEdEmmGUanﬂOO41 11. A process for producing a
phar maceuti cal conprising one or nore of the
conmpounds as clainmed in one or nore of clains 1 to 3,
whi ch conprises mxing the active ingredient with a
pharmaceutically suitable <carrier and bringing this
m xture into a formwhich is suitable for 5
adm ni strati on.




