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Q salts and physio) relaes in g of formula (1}, in which the groups

ﬁ' mdel'm:d xsmr.d in !he deseription, in -ddmcm ko their physiologically com;nﬁble salts and 10 & method for producing said com-
@ poands. The compounds soe suilsbic e.g. for ireating type 2 diabeies.
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5N T s Drie B g betrifft heterozyklisch substimsierte Benzoylhamstoffe sowie deren physiclagisch vertrlig-
O liche Salze ond physrologtsrh funksionelle Deivate. Es werden anmdungen der Formel (1), wotin dic Reste die angegebenen
Bedeutungen Zaben, sowie teren physiolopisch vengiglichen Sadze und 7 deren 1 besehrieben, Die Verhin-
dungen eignen sich 2.B. zor Behandlung dey Typ 2 Diabeles,




. WO 2004/ 007455 PCT/ EP2003/ 007078 Description 5
Het erocyclically substituted benzoyl ureas, nethod for
their production and their use as nedi canents The

invention relates to _heterocyclically substituted
benzoyl ureas and al SWQJ 21004/0074&513&]0I ogi cal |y

toterated-satts—and—physt+otogteaty—-uretionad
derivatives. 10 Heterocyclically substituted
For an "-"P"B’éﬁ‘?fo%ﬂf{’.ﬁ @’8§9‘Wa9¢dﬁga'f§’e‘§€ iotherdal action have al ready
",‘f’g""‘;’“’“’“ &f ﬁ"‘-’ﬁc : rm Y PnEneplgratior art (EP 0 242 322). It is
: l()e :‘r:n;"‘:zfeac;i é’e""g‘i/’ i%6#*t o provi de conpounds which
ginning o Ee “53 ”ff’é’l"%;%"e %ffey 15 utilizabl e bl ood
sugar-reduci ng action. The invention therefore relates
to conpounds of the formula I, R4 (Het). 20 where R1,
R2 are each independently H, (Cl1-C6)-al kyl where al kyl
may be substituted by OH O (C -C4)-al kyl, N-12,
NH- (Cl-C4)-al kyl or N 25 [(C1-C6)-al kyl]2, or are
0- (C1-C6)-al kyl, CO (Cl-C6)-al kyl, COO (Ci1-Cs6)-alkyl,
(C1-C6) - al kyl ene- COON or (C3-(6) - al kyl ene- COO-
(C1-C6)-al kyl; R3, R4 are each independently F, d,
Br, OH N2, (C -C6)-alkyl, 0- (C -C4)-alkyl,
O (C2-6) - al kenyl or (C2-C6)-al kynyl, and al kyl,
al kenyl and al kynyl may each be polysubstltuted by F,
Cl or Br; Ris H F d, Br,. OH NO2, CN,
(G -Cs)-alkyl, O(d-C4)-al kyI CO (C -08)-alkyl,
(Co- C6) - al kyl ene-000H, (Co-C6)-al kyl ene-COO (G - C6) -
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al kyl, S02-(C,-0C6)-al kyl, O (C2-C6)-al kenyl or

(C2-C6) -al kynyl, and ~al kyl, al kenyl and al kynyl. may

each be pol ysubstltut ed by F G or Br; io Ais H F,
, Br, OH N2, CN, (C-0C6)-alkyl, CO(O'-OG)-aIkyI,

kyl ene- 000H, :
W‘i%‘)@gﬁﬁ yl ene- COO( C1- CB) - al kyl , S02- ( CRGHEP290R(107078
(C2- C6) - al kenyl, (C2-C6)-al kynyl, O (G -C6)-al kyl,
S(O1_2- (C-C6)-alkyl-, NH(C -C6)-al kyl, - A
Desgdriptian - C6) - al kyl ) 2, COOH, COO- (Cl-C6)-al kyl, CONHZ,
CONH- (C1-C6) -al kyl, CON-((C1l-C6)-al kyl}2, is SO2NHZ2,
" SO2NH- ( C1- C6) - al kyl , SO2N-( (C1-C6)-al kyl )2 or NHCORG,

Hetéfﬂi:yéitd‘éﬂ su%'sh(gﬁ%& b%ﬁ?odﬁurﬁ%yllne%ﬁ?% PBroduction and their |

pol ysubstitute
use@BONedicad®ntsl kyl , CONH2, CONH- (Ct - CB) - al kyl ,

CON( (Ci - C8) - al kyI)2 or OCO (G -C6)-al kyl; 20 R6 is H,

(G -Co6)-al kyl, (C3-C7)-cycloal kyl,

The(|§3er§7c§rr @ﬁb@% 'ﬁlé{eré@&l% by il?#%i’dt@%ﬂ&%@ %)QH@Q%‘ to their

phy§l@l°911‘@llyetbleyated@aﬁ®e(rﬁ]p@swmlwly fuCliori2B deaivaivesne-
COOH, (C1-Ce)-al kyl ene- CONH2, (C6-Clo)-aryl,
(Cl-A) - al kyl ene- (C6-Clo)-aryl, heteroaryl,

Hetér@byéﬁl‘)al!?'s&bkﬁtﬂﬁed‘ﬁér%c%fr&és Héwﬁné ﬁ%@tlﬂﬁ%?éaﬁg{/ryn@?vﬁ%ady

al cl oal ky ene,
beee&i@ﬁcwée%m Mmr.aru&%owzmzu Br, O(Ci-C4-alkyl),
COO (C1- C4-al kyl) or N-((CI-C4)-aI kyl)2 and aryl and
heteroaryl by F, d, Br, N2, CN, O (Cl-*4-alkyl),
Itis Sn@ijc(t@’f 41528 irdekbi fo bkdvﬁdélc&ﬂboéhdfy h&Hoéxert a therape tically
C6)-al kyl; 30 nis_ 0, 1, 3; 1s 1,2, lf!)
Ut"'ﬁ@‘%b'@dﬁ'«&arﬁedlﬂﬁﬂgBﬁ'ﬂ%ter ocycl ic 4- to 7- rrenber ed -
ring which may contain up to 4 N, O or S heteroatons
as ring nmenbers, with the exception of pyrrole, and
Thetiiertiehd¢hefold relates to oayipbends Bsthetfokad) R7, R8 and
R9; R7, R8, and R9 are each independently H F d, .
Br, (Cl-CG) al kyl, O (C-C6)-al kyl,
O (C2-C6) - al kenyl, O (C2-C6) - al kynyl OH,  oxo,
O (C-0C6)-al kyl, NH2, R5)
[¢]

T \@— (Het),, |

(A) n

where

R1, R2 are each independently H, (C4-Cg)-alkyl where alkyl may be
substituted by OH, O-(C-Cy)-alkyl, NHz, NH-(C+-C4)-alkyl or N-
[(C4-Ce)-alkyllz, or are O-(C;-Cg)-alkyl, CO-(C4-Ce)-alkyl, COO-
(C+-Ce)-alkyl, (C1-Cs)-alkylene-COOH or (C4-Cs)-alkylene-COO-
(C1-Ce)alkyl; | |
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10 NH-(C1-C6)-al kyl, N-((Cl-CB)-al kyl)2, COOH,
CO(Cl-Ce)-al kyl, COO (C,-C6)-al kyl, CON H2,
CONH- (C1- C6) - al kyl, CON-((Cl2C6) -al kyl )2, (Co-
C6) - al kyl ene-aryl or

Co) - al kyl ene- COO- ( C1- Co6) -al kyl ; where al kyl ,
R3a&ﬁl ) -al ky ( ).-al ky y

R6

enyl 2raiseghyndenandenting, BhBraOH, Nay, G, mb@g)+alky|eo

%C(O(OE(C&%\') %}’mﬁ %%)PY%(EZ]%G)QIWYI a;nd atkyl, alkenyl

(G - C6) amidkalkyrofl may(dach@ p@lkgmbstlt@i'é@ byP the

R7, R8 and RO radicals together may forma ri ng "fused
ont o and al so their physiol ogl cally tol erated

- sre e B N R 6 PSTREER P o

i ndepen(@nﬂa)/-aﬂ'(yl @;0.@6) amyl(ega _COOM, (Eo-éa)-au%nenecboo (C1-Ce)-

(Cl 09) aﬂﬂg’k Oz—%%ocdﬁ)'k!éll Qyﬂcér@e)ajk}myl or (C2-Cg)-alkynyt, and

(Sgg E:g) ; &( 1 a'ﬁf\?[ %«'ﬂ@yf@} gggg@rmy pglysubstituted by F, Cl or Br;
(C2 C6) - ai kynyl, and. al kyl, al kenyl and al kynyl may

h b , ' , F,
eac °i %I }éshlégsérebﬁs% ) @k?%talglr&@é ?@gée);i'k;l (Co-Ce)-

‘C° CG"“""?“E“F@‘EQ%%?&%&JW%FO% Crlly SOg(Ry Lo
( c2 Co) allsylk €y Ce)- @i@enﬁﬁaczacg)mkynyl Co(@ -C8)alidf }3{G),.o-

ﬁf?ﬁé @a§‘9ér§?§¥' W&oﬁ 5\' -a @e) aikmel COSIN-BOO0-
SN (G W@’*@WIW@ [ediatede

an::l al K§P:N bk%@yNHs(ﬁ'd-@d)WIS(ﬁw -(€@=0s)8lkyl), or NHCORS,
Roo, ¢ CEHELSRGE B RYigng vmiipey Grtibe alyaubstituted by F, CI,
OON- ( ( ®r; CDOH, trm%cwcsslgfﬂgafék ﬁﬁ? éUMlI-'(CrQ:eBgIHyF H

Gi-C6
Ecs c7g év&{%afﬁd(a;alkxl)aorﬁ@o (Cs- Cs) alkyl;

is H, (C4-Cs)-alky), (C3-Cy)-cycloalkyl, (C3-Cr)-cycloalkyl-(C4-Cy)-

alkylene, (C>-Cg)-alkenyl, (Co-Cg)-alkynyl, (C+-Ce)-alkylene-COO-
(C1—Cs)-élkyl, (C1-Cs)~a!kylene-CO-(Cq—Cs)-alkyl, (Co-Ce)-alkylene-
COOH, (C1-Cq)-alkylene-CONHj, (Ce-Cro)-aryl, (C+-Ca)-alkylene-
(Ce-C1o)-aryl, heteroaryl, (C1-C4)-aikylene-heteroaryl or
‘CO-heteroaryl, and alkyl, cycloalkyl, alkylene, é}kenyl and alkynyt may
each be polysubstituted by F, Cli, Br, O(C4-Cy4-alkyi), COO-(Cy-

- Ca-alkyl) or N-((C4-Cy)-alkyl); and ary! and heteroaryi by F, Cl, Br,
NO2, CN, O-(C4+-Cg-alkyl), S- COO-(C4-Cy-alkyl), N-((C1-Cy)- alkyl)z or

- (C4-Ce)-alkyl;

is0,1,20r3;

is1,2,3,40r5;
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)

He

R7,

al kyl ene, (C2-C6)-al kenyl, (C2-C6)-al kynyl,

(C1-Co) - al kyl ene-COO- . (C1-C6) - al kyl ,

(C1- C6) - al kyl ene-CO- (Ci - C6) -ml kyl , (Co-C6) - al kyl ene-
000H, (G -Co6)-al kyl ene- CONH2, (C6-Clo)-aryl,

(Cl-A4)-al kyl ene- 15 (C6-Cio)-aryl, heteroaryl,

(C1- C4) al kyl ene- heteroaryl or CO heteroaryl, and

al kyl , qg@l T b"bY'Sf al kyl ene, al kenyl and al kynyl may
each be polysubstituted by F, d, Br, O (C-C4)-alkyl,
COO (C1-C4- al kyl), or N-((CI C4) al kyl )2, and aryl
and heteroatr

o (a }}/?C)chfs“'d@g p&é@rg g \)(\;’il;li’ch may contain 'up to 4 N,0O
mis 1 e "35'%6&?65}%“*’8533% mEEER. it e pxbebfiof o} Brple, and

oxadi azthe/hetepoayatiotiyg mayelve snb@l&@l@ﬂ}ﬁy RYUREland R9:
C,(CH)0-2 triazinyl or N, and the heterocycllc
ring may be 30 substituted by R7, R8 and R9; 5 10 15

E%B _a@% ﬁgfyis:g%?ﬁﬁrﬁie?éﬁggwﬁ?’ﬁfkyl "8, ((EEI Q%)augﬁkgﬁg -Cs)-alkyl,
O (C2- C@)(Qal-@gbfﬁlfkeﬂm (Gzﬁe)-@%ﬁiﬁf @-) @&d(!j ~(C-OkRalkyl, NHp,

0. ( o1 R Créhanl bl forafui IGorcadHe -aikycoo-

i gg) Ogl @éfcﬁ% l@gﬁig (gréwmﬁhk(ﬁﬁ@g) alkyl, CON~((C+-Ce)-alkyl)z, (Co-

(Fﬁ osl)C@)raé lewa,racd)or (f|5:1 O@B}l”gtldfwl-comtfe{-es}ablléyﬂ where glkyl
by ool r%@&yw&a@?@% )nargl?r%y be Subafituied by OO

gjg\l- (S TORe; SOMNC, Coftod, ZORMCACE Ak, SEO-GrCo)

R7, Rs 3R %9055 @1 @a]-@lkvldye@f(ﬁﬁ-eﬁhall(ykr ma ring fused

and WWe‘Pe 2'#the R7, R8 and RO radicals together may form a ring fused onto

Het;

and also their physiologically tolerated salts.

Preference is given to compounds of the formula | where

R1,

. RS’

R5

R2 are H;

R4 are each independently F, Cl or Br:

is H, F, Cl, Br, OH, NO, CN, (C1-Cq)-alkyl, O-(C1-C4)-alkyl, CO-
(C+-Ce}-alkyl, (Co-Cs)-alkylene-COOH, (Co-Cs)-alkylene-COO-(C4-Cs)-
alkyl, 802-(01—06)-alkyl,_O-(CQ—CG)-éIkenyl or {(C2-Cs)-alkynyl, and
alkyl, alkenyt and alkynyl may each be polysubstituted by F, Cl or Br;
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and al so their physiologically tolerated salts.
Preference is furthernore given to the conpounds of
the formula | where R1,R2 ar& H, 20 R3, R4 are each . -
mde'pendently F, d or Br; RBis H F d, Br OH,

o C4 | kyl, '
( Cl Co6) isaé'loﬁ EP&Obté)Ngz' q e )% CO (C1-Ce) alkyI (Co—Cs)

S0 (10 m‘%%@s@%ﬁ%@@@@ GyiCol-alkyl, SO(C:-Ca)-

( C2- C6) aMLWst) -atkenyl (@ Cg)- é'kgﬁw @AUC@L&@YSE@%-

?ce:lpoo's)yf‘gnbét't 3\"3(_{;@:303] Pdar((CfQ@alkytﬁ) CORH, ,

(680 (gé) @g%ltl;g:'g)— Cogpé@Nga &é@@@ﬁﬁ%‘alkyl CON-((C1-C)-
S02- ( C1alkd)z SQNH-, SOzENHl(GQCe)ZaIkm soﬁu(m )%ugn)z
oxa

| |
19 ﬁ?;'[z) OWEQ'-‘?% i tﬁ‘&ﬁ aﬂ&t%yl Pt télr@éomwaw each @Ieamzxyyswstltuted
b d
P hdopertent a B COGH, QU0 CoF ahﬁﬁ&dmm@ﬁ%q&eraikw

-COO(CC@Bb‘((éHQéD—aIIWHzOGmNBq(@)eam] al kyl or CON

R6

Het

((C, -C6)-al kyl)2; where al kyl may be substi t ut ed by
COOH; 10 and al so their physiol ogical | y tolerated

6 sal ts. ML YCPEEL bR, qcf,w.—,ﬁfc%lgﬁfz‘(g (€48 LB S (G- Ge)

corrpou s of the f

yeqecicra@s)-alheﬂyl (CE-KIG)-@[BI?ﬁyI KORCsfBlkylene-COO-

?OE)OCG) LT’??;FWHI (Go?iq?% C&)af&(y&@)n@kwu-ca) -alkylene-

COOH, (C4-Cg)- aIkylene-CONHg, (Ce-Cao)-aryl, (C4-C4)-alkylene-
(Cs-Cao)-aryl, heteroaryl, (C4-Cy)-alkylene-heteroaryl or
CO-heteroaryl, and alkyl, cycloalkyl, alkylene, alkenyl and alkynyl may
each be polysubstituted by F, Cl, Br, O-(C4-Cqy)-alkyl, COO-(C4-C;y-
alky!), or N-((C1-Cy)-alkyl),, and aryl and 'heteroaryl by F, Cl, Br, NO,,
CN, O-(C+-Cy4-alkyi), S-COO- (C1—C4—a|kyl) N-((C4-C4)-alkyl). or (Cs- -
Ce)-alkyl

is0,1or2:
is 1,
isOor1;

is triazolyl, tetrazolyl, oxadiazolyl, pyrazolyl, benzimidazolyl, furyl,

4:/\(CH2)O - |

triazinyl or » and the heterocyclic ring may be
substrtuted by R7, R8 and R9;
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(Cl-C8)-al kyl, S02-(Cl-C8)-alkyl; is H F,.d, Br,

(C, -C8)-alkyl, CF3, OCF3, N2, CN, O (Cl-C8)-alkyl,

CO (C,-C6)-al kyl, (Co-Cs6)-alkyl ene-000H, _

(Co- C6) - al kyl ene- COO- (gngB) -aIHkyI C| . 05) - al ky! ,

S02- (Cl- -alkyl; 10 1 is H- - - , :
R7¢ %é %ﬁi P~§6 %@a%arﬁi independentlyH.d6)ClaBry (C1-Os F-alkylGep-(C1-Cs)-

, | h | kyl, ary :
2 Kenyl S SRoER e o ERel Mo i, oY 0-(CrCoraio,
L5 R B R A COOMICE G R,
N E (a ?@Qaﬁﬁ@ﬁ!km CON lpgwlz-,(cm’)alm CObH{(C1-Co)-
i wpal | . ieplan o
e o APACH COAMERTLLID B OREORAL S
the for wheee alkarb:all_EEhyCIalRy_nylc,ja]I@(t%")le_ Jét%d _&aﬂ @?\ﬁbecégb&ﬁutedby
o0 ¢ o CAGHEPENHz CeBNH- o A PN G Gorekyte, BCO-
phenyl ; (C+-Ce)-alkyl, F, Cl, (C4~C¢)-alkyl or 0O-(C4-Cg)-alkyl; ‘
and where 2 of the R7, R8 and R9 radicals together may form a ring fused onto
Het; '

and also their physiologically tolerated salts.

- Preference is furthermore given to the compounds of the formula | where

R1, R2 are H;

R3, R4 are each independently F, Cl or Br;

R5 is H, F, Cl, Br, OH, NO,, CN, (C4-Cg)-alkyl, 0O-(C4-C4)-alkyt, CO-
(C1-Ce)-alkyl, (Co-Cg)-alkylene-COOH, (Co-Ce)-alkylene-COO-(C4-Cg)-
alkyl, SO2-(C4-Cg)-alkyl, O-(Co-Cg)-alkenyl or (C2-Cg)-alkynyl, and
alkyl, alkenyl and alkynyl may be polysubstituted by F, Cl or Br:

A is H, F, Cl, Br, (C4-Cg)-alkyl, CF3, OCF3, NO,, CN, 0-(C4-Cg)-alkyl,

CO-(C-,—CG)—alkyI, (Co-Ce)-alkylene-COOH, (Co-CG)-alkylene—COO-
(C1-Ce)-alkyl, SO(C4-Ce)-alkyl; o ‘

n isQ, 1or2;

m _ is1;




R8is -(CCO-X 10 Xis OH O (G-C6)-al kyl, NH2,

NH (G -C6)-al kyl, N((GC-C6)-alkyl)2; and also their
physiologically tolerated sagts. 15 The invention
relates to conpounds of the formula 1, in the form of
their racemates, racem c m xtures and pure -
“enantioners, and also to their diastereoners and
m'xtur.esiS Fof. The al kyl radicals in-the
substituents A Rl, R2, R3, R4, R5, R6, R7, R8 and RO
20 may be either straight-chain or branched. Wen
radi cal s or substituents can occur nore than once in
t he conpounds of the formula I, they may eac

i ndependently be defined as specified and be {he

‘ di ff f their hi 2/0—2
Hefer 5 ERFPVE Je i SR fuvia ke oF DAS]
5 conpoungad tb AERRESHIE $Rk Maeﬁe%pbegigg?q BY 7, MePand Ro:

particularly suitable for nmedica tidns.
salts have to have a pharnmceutically acceptable anion
H@n. Sui tab rmaceut i cal cept.ahl e aci d
R7 88 TR oo B Tt BORBOtRIL S (heCicaiky: Obt o NH,
| nvent | GOGHECED(.-0%)-bIKYT, TONF, CONHIEEL RIkyl or CON-
hydrochl gric acid, hydrobrom c acid, phosph rlg aci
met aphofhrar@lledkavhene alky raey bie substiutédiby COQH; d,
10 ~and al so organic acids, e.g. acetic acid,
: benzenesul foni c. acid, benzoic acid, <citric acid,
andetlba tresiuplysiologizallytolérated ssitsaci d, gl uconi ¢ aci d,
glycolic acid, isethionic 9 acid, lactic acid,
| act obi onic acid, maleic acid, malic acid,
met hanesul foni c acid, succinic acid,
p-tol uenesul fonic acid and tartaric acid. Suitable
Very particatar yirefeaéhoe isagieapteaddapdasdsobietformaaR [amoni um
salts, alkali netal salts (such as sodi um and
potassium salts), alkaline earth netal salts (such as
magnesi um and cal cium5 salts), tronet I
(2-am no- 2- hydr oxynet hyl -1, 3SRm.0 ol),
- di ethanol anmi ne, |ysing or ethyl dhanine. Salts
havi ng a pha?g; URie &f;iunappep bﬁ@ﬂgﬂreh, for
exanpl e trifl uot ate,| 10jare |i kew se enconpassed
by the scope, 0 N .igiul i nt er medi ates

15

la

where

R5 is H, F, Cl, Br, (C1-Cs)-alkyl, CFs, OCF3, NO3, CN, O-(Cs-Ca)-alkyl,
2 CO-~(C1-Ca)-alkyl, (Co-Cs)-alkylene-COOH, (Co-Cé)-alkylene—COO-
- (C1-Ce)-alkyl, SO,(C1-Ce)-alkyl: | |




use in nontherapeutic, for exanple in vitro,
applications. The term "physiologically functiona
derivative" used herein refers to any 15 .
physi ol ogically tolerated derivative of a conpound of
the formula | according to the invention, e.g. an

A ester wifi BhFi €141 €G1-Gr)-alliyh, BiFst OOF;pNOLpCN, B (BRCs)-alkyl,

Conpoun§ AT Re- RIS To lneattidiE (Chatikiighs-CcoO-
t her eof (CRQFaRyDSOL-0C 'teﬁgmyu functional derivatives

al so include prodrugs o e Conpounds according to
the invention, for exanple as described in H COCkada et

S RT S o Mo RGBT ORI e, 6 - Costng-(co o
accor di alfehyl, ORC-OyRakio, aﬁ@ﬁ%aiRﬁl?Q%,ﬁ%k and (ﬁi%hyl |

not be .active  thensel ves. 25 The conp s dccor
to the fasies may keimanos or privsubstituttid iiyeF £6t or Br;
pol ynor phous forns, for exanple as anorphous and
crystalline polynorphous fornms. Al polynorphous
R8 f orms ofis #{@s@a(pounds according to the invention are
enconpassed by the scope of the invention and are a
10 further aspect of the 30 invention. 10 Al references

'y given b t @_(CCIRC ( f I N r -t .

X corrpoun?(ggﬂ"o? (Cﬁﬁgﬁrj or rr‘u'lﬁpélz’?&gﬁi%%'@&dﬁgé(gvg?)'@hwz
also to their salts, solvates and physiologically

: functionatégerivatives as described herein. 5 An aryl

n‘ radi cal % rs to a phenyl, naphthyl, biphenyl,
t et rahydronapht hyl ,- al pha- or beta-tetral one, indanyl

~or indan-1-onyl radical. The conmpound(s) of the

15 n formul ais(1)2;can al so be adninistered in conbination

with further active ingredients. 10 The anount of a
conmpound of formula | which is required in order to

andakly BieR pyeiolgealyblba@larglifsal ef fect 1 s dependent
upon a series of factors, for exanple the specific
conpound sel ected, the intended use, the node of
adm ni stration and the clinical condition of the
patient. The daily dose is generally in the range from

20 VenPpditicular preference is furthermore given to the compounds of the formula
laa,

F Cl Iii ' II-I N_/(CHZ)“'Z
N N
Rs Y
- 0 0

laa

25  where
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15 ng to 100 ng (typically from3 ng and 50 ng) per
day per kil ogram of bodywei ght, for exanple 3-10
ng/ kg/ day. An intravenous dagse may, for exanple, be in
the range fromO0.3 ng to 1.0 ng/ kg and may

R5advanta e% g[y be adm nistered as an infusion of from
10 ng t 90:ng per kilogram per mnute. Suitable
i nfusion solutions for these purposes may, for
exanple, contain fromO0.1 ng to 10 ng, 20 typically

A from | isdltR QID(GECepakylOR, CO®(C,- Ug)itarkg ?ﬁes‘@. |
may concﬁ for exanpl e, from | 1 of the
active d&@"@ﬂt Ampoul es for |nject|ons nay
therefore contain, for exanple, from1l ng to 100 ny,
and single dose formul ations which can be

'R7 adni ni dsét,quheoyl |y, for exanple tablets or capsul es,
may contain, for exanple, from1.0 to 1000 ny,
typically fron110 to 600 ng. The conpounds of 25

Rg‘fornulmSI@ﬁnggp used for therapy of the
abovenentioned conditions as the conpounds
t hensel ves, although they are preferably in the form
of a ph ceu l, GO ition with an acceptable

X carri er'% 8 @f é@raﬁ'ébfq?%'g'af NiE- QQaSCS)tQJk!ﬂeNa(éée&hﬁlkyl)zi
in the sense that it is conpatible with the other
constituents of the conposition and is not damagi ng

- and gisgo theirpkysiolegicallyrtelepatedesalts. The support may 30 be a

solid or a liquid or both and is preferably fornul 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. Further pharmaceutically

The HE/@PU%H §@@§S§ﬁ@@§nmmd3| of thefarentia | gndbe fdrm ofibleirdi ng

 raceliddd e SRAIDAKANR S U ﬁqrgue{r%@ gl eSS tical 11

OSI I ons accor

dlasherMemobﬁwnmnerggfthbmfknom phar maceut i cal net hods
whi ch consi st essentially of mxing the ingredients
Wi th pharmacol ogically acceptable carriers and/or

| R thC idj ' t

The B in e SHBSRREHHY ARA RAT B 4. 0 581 Rl o
may beithkr straightehainmerbvanthdd. or exanpl e sublingual ) and
parenteral (for exanple subcutaneous, intranuscul ar,

i ntradermal or intravenous) adm ni st r ation, although

Whe# i’@cilﬂélétor%%‘sﬂiﬁbﬁts'%oé&{r?@@ﬁgbur J 'ﬁgﬁ yﬂ%gﬁ? nd§ur'a$s of the

each individual case
formylad, theyanay each independentlyeble dafined ak kpetifing =pid Behfhe]é%ame

Ofd*ffeggfﬁﬂund of formula | used in each case. Coated
| ations and coated slow release fornulations are

al so enconpassed by the scope of the invention..

As a consequence of their higher water solubility compared to the starting or basic
compounds, pharmaceutically acceptable salts are part[cularly suitable for medical
applications. These salts have to have a pharmaceutically acceptable anion or
cation. Suitable pharmaceutically acceptable acid addition salts of the compounds
according to the invention are salts of inorganic acids such as hydrochlbric acid,
hydrobromic acid, phosphoric acid, metaphosphoric acid, nitric acid and sulfuric
acid, and also organic acids, e.g. acetic acid, benzenesulfonic acid, benzoic acid,
citric acid, ethanesulfonic acid, fumari.c acid, gluconic acid, glycolic acid, isethionic -
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Preference is given to acid- and gastric
fluid-resistant fornul ations. Suitable gastric
fluid-resistant coatings inélude cellul ose acetate
pht hal ate, pol yvinyl acet ate pht hal at e, hyd roxyp

acid ‘??er?eé@& g%h@@ oﬂr grlgfé‘ﬁl E ac %ﬁg% %}F anesu!fomc acid,
sucmntdrm]d yp-damlaené‘wlfoahi &ci padTaASHE bélﬂ' Sﬁﬁ?ﬂ@;ﬁh‘é?mﬁa%uncally

ﬁab dmnls ration may be in the formo
accgpiaple bagie salts are ammgiiumessitscalkhbmstal mlsr(gesh as sodium and -

potés%mrﬁts‘élts)eégféhﬁé e‘?ﬂ#ﬁrﬁeta‘f 85!&{‘ s&%&ﬁa@f ergtgﬁlﬁé}gﬁwlggcalgym

he conpoun

Sait@)otrgmmamh(bamamr@wmé’chwm 6%@Faﬁeﬁbl)”&8ﬂ&‘ﬁ%ﬁfﬁme
!31 ‘?, or as an oil-in-water or er-in-ol
y | ghylenedianaiBec onposi ti ons may, as al ready '

rrentl oned, be prepared by any suitable phar maceut i cal

nmet hod whi ch includes a step in which the active

ingredient and the carrier (which -may consist of one
dtlon I dients) are brought into

saitg halBibta B igplly diacceatabie aniqupramnmiemometate
are [ewisé feﬁééhé%sé’t?ﬂ?l e qgﬁb%n%'f’/tﬁb'? rgﬁ%s s\;ﬁfaléategmep@tes

ingredient with a _
for tla%premratm oepunifidation @harmd%mjtldaﬁy %hgﬂﬁﬁbleg Saltsdank()ﬂor for
e exa abl et can be produced by
use E‘oﬁn(gﬁggé%b Fg,rfog ﬁéﬁnﬁt? a ‘8‘6‘9@9’?’8? tioRg.anul es of the
conpound, opti onally with one or nore additional

i ngredients. Conpressed tablets can be prepared by

The fec;m myﬁ@fqg@afb/dnpgml derivatie?’ ised Hegenﬁ&efevs © ahpr
m xed with a

phys@ﬂ@@@ fyll%ue%“ X ar?lﬁr?vatg &?ul em%ﬁ}d Oﬁgpg mawa | @seordingjo the

 inverstiont, 20d. am sdtei aprhSs Bbke, igh ﬁil’ﬁiﬁ'lét%tﬁoﬁ etﬁgaﬁlﬁ'elxgﬁn {ba%ed

ts can be prePared by shaping t
hum%ﬁﬁgﬁsﬁ%ﬁtwrsmaﬁ%t y) fermha sompaaind ofithe fornatilh lllenhnlamtiee
metabblifedBbfegiachi ne. 12 Pharmaceutical conpositions which

are suitable for peroral (sublingual) admnistration
i ncl ude | ozenges which contain the conmpound of formula
ring, customarily sucrose, and gum

| with a  flavg
The physiglegigaliy %H@'&@hdﬁ”@%ﬁﬁo@'ﬁ‘;@llmﬂe@ mdrbgs iofitHeuctampbends

‘accoR PRI ihderifirl, RS dihiSe SUELARCAT A Ll and ) VEstal

or ‘sucrose an
Pharwo Flis1994m2, %F6h£wﬂtmd#umﬁmb§ fiethbOedh ViAo a
ous preparations of a conmpound

f.er abl
compuRg Ecaaiding E%A{heciﬁ"%'g‘@"ﬂ hesemspdmigs mayponay natibe adtive
theméaloesl of the intended recipient. These preparations
are '

The compounds according to the invention can also exist in different
polymorphous forms, for example as amorphous and crystalline polymorphous
forms. All polymorphous forms of the compounds according to the invention are
encompassed by the scope of the invention and are a further aspect of the
invention.
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preferably adm ni stered intravenously, although the
adm ni stration may al so be subcutaneous, :
i ntramuscul ar or intradermalioas an injection. These
prepar at i ons can preferably be produced by m xing the
o oun wat er and maki ng the solution obtained
All TRALES giien biow o cCampAund(e) ef Bemuia sefenjecampoind(s) of

the FORRAST kRS cABed 8E6}! Gl é:go&(gﬁqédpgqu BRI Y

contain
physiotagicaily. fuﬁoﬁtmwbldenmwamse@esombdqwmmSI tions for

rectal adm nistration are preferably in the formof -

singl e dose suppositories. These can be prepared by

An %ﬂg]ri \r/ﬂct:elﬂ éﬁ%@?‘?‘bﬁ@ﬂg:’haé rb‘z’prﬂtszn ttgﬁrgﬁ%gglﬁ%@ﬁﬁ alpha- or

'betaytattaémne,andamﬂ@pnnﬂ;nt—henybmdhdalng m xture. Suitable

phar maceuti cal conpositions for topical use on the
skin are preferably in the formof an ointnent,
Th IaftY:
SRR STnoRe (3Rl B8 2Bl i obFBldhio it
furthesagtiveyngradiegts;col s, al cohol s and conbi nati ons of
two or nore of these substances. The active ingredient
is generally present in a concentration of ' fromO0.1

Theta'mdlﬁ%dﬂa SEThebUndPbf hﬂﬁuﬁa\omﬁﬁhtlé uitdSh g t%S dchile the

to 2% 30 Transdernmal adm ni st atlon 'S

des:be@;ggpgqgécal sifiechis| depshdentipen aceries mﬁfnﬂonsl, fm]fexahtp1e the
spe BRI BRRIAETh BAGRY uBE 7 bl PRl e

clinicalrioaditioni dftthé batient Thedaay ebost f r@g@ﬁéﬂaﬁ?ﬁn tr@’t%HPe Jrom 0.3

advantageously contain tThe active ingre

ers
mg tf) faoi)nmS byrially e drme ead 5 me) per day per itlogram of bodywelght

on S 30 S S s BT i S
rangeo‘mm L3 g o 08n@ﬂk9@rﬁhﬁh9>8dvénf’é?gb@u§l§%e éﬂrﬁfrﬁétéﬂé’as an

% |
'”fU%’%!? &@?’E‘g{qo Re f%&bﬁ?\mgngﬁdﬁlf@a?a&%%?m%étytremguistable lnfusnon
soluﬁérﬁ:oﬁ)"r He E)Eeé)Fn i C%‘?&ﬂﬁ@é' (:Q‘Ont%iﬁ f%ﬁé?ﬂ Thg,

exanple, 1n arnace gear c
typicaltp e 1 Ingrtohlé)r mgspéwﬂnﬂbﬂtér rdividgakedh i3t n‘aa? @bntain, for

exa"i‘ﬂg:o tﬁnat @’rﬁg aégﬁl\%slﬂfagﬁm&mm@@m1nJections may
e DS 1 £ 01 D B v
which &ﬁﬂlhﬁﬂidmlrﬁsier@i;meﬂy fot examaplestablte ot capsulés, raay contain, for
exam;ﬂg RS 16 t6 '1868 ,Qyptcaily from 10 to 600 mg. The compounds of
formula | may be used for therapy of the abovementioned condifions as the -
compounds themselves, although they are preferably in the form of a
pharmaceutical composition with an acceptable carrier. The carrier of course has
to be acceptable, in the sense that it is compatible with the other constituents of
the composition and is not damaging to the health of the patient. The support 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. Further pharmaceutically active substances may

likewise be present, including further compounds of formula I. The pharmaceutical -
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conbi nation can be adm nistered either by separately
adm nistering the active ingredients to the patient
or in the formof conbinatiod products in which a

plurality of active ingredients are present in one

' har. ti t Most of th t
o AR b Rinalo iR e iiVeniBa sy be Breduserdacens of therknown

e oho Syl i My 48 AR San

pharmagolagically aoseplable carievaand/es exéipientcanpl e Lant us(r)
(see www. | antus.conm) or HWR 1964, fast-acting _
insulins (see US 6,221,633), GP-1 derivatives, for

Phaﬁmuﬁcéllm%dﬁltﬁﬂs%%rdlﬁg\@ﬂ% {r8RHdn ?Fe 1348 w'\'ﬂf:l‘?I Lp

and or al 2%) active hypoglycemc ac
suitahler ion oalt eectal 2topieh peratdl yfonexamplyyidipgyel wind parehiesal (for

exalgiie SbEMReBlS I AP 4euaE MESucma) o rﬁ?aiv%%‘%a%admzmstranon
althbbghied instist editmes»nocgé HEAG S ation e eagh HeAda0al case

angwgonl St s, P-1 agoni St s, Ot assi m
on thgdiyre andaﬁevefmaﬁbtre quhfmrdttsm treatddi ano\mi i BH2aHd the

confitndforigiliitilisth 0 8hen SBE: Giafeiopnudions Bnd spated slow-
relebse fomadalions &ve a8 BHEGINDABse® by e Qécéjz 88ARSHtRoN -

égd/or al. yco?enol ysi s, nodul ators of ucose upta e
PretesaRcsuisdtiveihiaacidt ard gasq@nca‘lw@meants ulsttions. Suitable

{
gasER R RELjstoft CEMasIRtE calIf5E SeERNS piitiatsy peiyviny
aceiawlpbﬂrdatedhydmkwhﬁpylﬁmwaem;;a’é@ RBRNAME andadforme dokeners of
ﬁdl eig I'[cnlgﬁ'gﬂam on t he ATP- dependent pot assi um
metbzﬁ%}{ e fAC pethaerylatey | n one enbodi ment of the
i nvention, the conpounds of the fornmula | are
adm ni stered in conbination with an HMG CoA reduct ase

Suitabili phiarmacsutidal asmppusidefastral edmirdistratist by be in the form of
$ Evasiat in | ovast at i , ataorvast at [ n, cerivastat [ n,
SePRIRLE, YALs dpf famhic sResulese areheate, lorengns q>rnta@|qt$ @achiefevhich
contaRiERP B8ESinHAmbdig
combi nat |'3n rU\n th d;fl%fe{)l% bgﬁgl%ff sor'% ?%n‘g | blrt%rianules as
solutign OBgUSRANSION iBzaN aguesys oF nqulmeusmqﬂm twss@r oil-ih-water or

watep 3o ERAISIER: T iepBIEHs Mt itreah SHEThaNech bePAR
prepgésdrBy agg Buithble pWan®sasdlicl method which includes a step in which
the active ingredient and the carrier (which may consist of one or more additional
ingredients) are brought into contact. 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 shaping a powder or
granules of the compound, optionally with one or more additional ingredients.
Compressed tablets can be prepared by tableting the corhpound in free-flowing
form, for example a powder or granules, optionally mixed with a binder, lubricant,
inert diluent and/or one (or more) surfactants/dispersants in a suitable machine.
Shaped tablets can be prepared by shaping the pulverulent compound moistened
with an inert liquid diluent in a suitable machine. |
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lo rosiglitazone, pioglitazone, JTT-501, G 262570. In

one enbodi nent of the invention, the conpounds of ‘the

formula | are adm nistered 2n conbi nati on with PPAR

al pha agoni st, for exanple, GWN 9578, GWN 7647. 15 In

one enbodi nent of the invention, the conpounds of the

formula | are admnistered in conbination with a
PharmereuREARom prfaai I 536,

AU B A s R ag sbltablogtr pEsRAREGyfireilah
adrpipistretion ndade lozengss M@Ugornam:bezmmw:am fbrmuiael with a

avBRG BRIl SI8Fodd BRI B or A8 of HRGEEIR, She hagtiies which
inclidetias eomponneirpamirort bas@ ikl as @ela@lhcﬁﬂcp@ &@ml or sucrose and
bezafibrate. 25 In one enbodi nent of venti o

'QU"E'ﬁéatﬂ%mpounds of the formula | are administered |n

conmbi nation with an MIP inhibitor, for exanple,
inplitapide, B M S-2 01038, R-103757. In one

smmmmphmameotacalrm an?sewnmr pafenteBamisistrafior lude

are 30 a nistered in conbination wt

or
prelgealy §t§‘s§@ﬁ paveRus preperationsefeecompeurg erfﬂrmula Lshich are

e A8k B0 BB, oo o

prefehably cdnumatetechmavednuﬂysafﬂicﬂ%_lrj t?gg&@mlﬂh%&bh@ﬁ nw 81s8 be
n one

i nhi,bjtor, for exa
| SUb‘écﬁEBG?H%H'P“%JPUFMaF ﬂR/'é'FﬁaﬂSH“ak #eap HieeliondJ hesemmeparations

canfﬁ?é%ﬁl beﬁfr@d@c&dfg"y Hﬁé)?lhr@rtﬁg cbﬂ}o%ﬁﬁn'vﬂﬁwt \}vgfér\gndt}ngkmg the

pol yneric bile aci bent or exa
solutinolobtaiped stenite and issdenielwith therbioog, 'Ehd)mbdt@lﬂb dmpdiitions
nven ou of the formla I
acely e ouB B iR BT A Gtal TTam Dnl Lob% b wpight of the active
comipopgpger (see US 6,342,512), for 10 exanple, HWRL171,
HVR1586. |In one enbodi nent of the invention, the
conmpounds of the fornmula | are admni stered in

T hi
Swtéﬁ’lggir%%gggutlcatl Bofibosiions O tedtd Haminlrafias abe & preferably in

-the form of single dose suppositories. These can be prepared by mixing a

compound of formula [ with one or more conventional solid 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 glycols, alcohols and combinations of
two or more of these substances. The active ingredient is generally present in a
concentration of from 0.1 to 15% by weight of the composition, preferably from 0.5
to 2%. '

Transdermal administration is also possible. Suitable pharmaceutical compositions
for transdermal applications may be in the form of single plasters which are
suitable for long-term close contact with the epidermis of the patient. Such plasters

advantageously contain the active ingredient in an optionally buffered aqueous
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15 I n one enbodi nent of the invention, the conpounds

of the fornula | are admnistered in conbination with

an anti oxi dant, for exanpl e, 130PC-14117. I n one

enbodi nent of the i nvention, the conpounds of the
nistered in conbination with a

-~ fornul a re
SOIH‘tf%WafS&Pbﬁe% fl"?cgﬁ'é Ispaifeslip @, adhesivexerdispersedin a polymer. A

suit%@re]&ﬁﬁreghg ‘%%Bheghl{i@tﬁn Qf !'Oin %ganv E qyf g}nég%, preferably frgm

compound

appeontd ima‘t5%nAvparhcwlar AERneicf t@lbgs,lhgdﬁ@ abtid 1 trél!hentf i8'by
odi ment ofg

_ SB- 90. .25 In one e
e'echﬁsgﬁp’?%ﬁ ory 09 RERSim @8 dsscribed ffor example, in E’harmaceutical

ReAi¢H) I B6L 9 nbi nat| on with a squal ene synthetase
i nhi blzifo)re @(Ir1gseg BMS-1 88494. 30 In one

enbodi nent of the i nvent ion, the conpounds of the
Fur{h%[‘) @%?@‘! gpﬁﬁwggﬁ.{:ﬁn g@fgff}:og{:gr%pbgtfg; ;ﬁbéq?tgtls %lr‘]e getigllo?ma'
A s ey enotiin e 0% PRRPSOTE Uhebier 1€ TRV "
compinasl wgg itho caimplouads iop teeformblabii davordihg o e Iveation, in
penfifdeThPhune s PSR EE 5Pl ocbSadha poben baradiont
corrtb@'fﬁ@ibnaianqble BtEnisesed bither @(r %@éﬁ@f% i e%tenha the active

npounds of the fornula I
'”gf‘é@%isriﬁt’fhﬁ palierhoringhe famy bficembinktion gxedts in which a plurality

of s RS e, A P AT oL e Mo e
s Bt e TS e R DS ana
*"te@@ﬂﬁ%@gg&*amﬁé’ H&E'rm%}acoae@ Rbekwille 200dd i n

AN AR ERSH M5 B SaaiTa aohsthees
wwu{ 'ﬁ.“?fo‘??”&? or g% ggefugﬁa%gggtmqﬂmsﬁmﬁ%g&: IS gsnm B33), GLP-1
derivatiyes.tiay Sh@npﬁtlmsa@lsdwg WE038/9BBY hob MovorNdrdisk A/S,

and SRAIPALAYS hPhSGV eSSk é&lv\é@ngza/df'eln g7 of Dr.

The orally active hypoglycemic active ingredients preferably include sulfonylureas,
biguanidines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
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 celis.

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

administered in combination with an HMG-CoA reductase inhibitor such as
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| mnistered in conblnatlon with an
S’“’é@é‘@ﬁ@o@v\@ﬁ@'n PRASERIN, lavastatita mporvastatio) cerivastatin,

) adnﬂﬁi@?@bd h €8mbink Bﬂ%ﬁfgr eg@ﬂérglsé & Srpf ‘I’E{"III'EI?IIS% frpﬁ example,

ezetimitre, diqueside; hamaljoesident i oned conpounds, for exanpl e

Reddy' s Research Foundation, in particular 5-[[4-[(3
, 4- di hydr o- 3- net hyl - 4- oxo- 2- '

qui nazol i nyl met hoxy] phenyl ] nmt hyl ] - 2, 4-t hi azol i di ned

| one. I n one enbodi nent, the conpounds of the fornula

ros@fstdgse. 20 In one enbodi nent, the conpounds of the
fornmula | are admnistered in combination with an
active ingredient which acts on the ATP-dependent .
of the beta cells, for exanple,

ot assi um channel
In °IJ‘8|%E$%‘II{‘1%’? 3 &yiBMention. dee comppurts of thegIormBIa Irarde or
orrrualareamnls

in conbination with a sulfonylurea and netformn, a
sul fonyl urea and acarbose, repaglinide and nmetform n, .

In ohe@eidHiMest 8f il ibgEhiiol! ik Cé)lﬂﬁ#lhh(@ﬁqap I?mg{;rg @@T@re et c.

insulin and troglitazoné, 1ns
adminjstened it cemhbinationtwitti aPRAR gamm@ apeni sopéxérﬁﬁe
CART

re adm in__conbination with
ms'ém%ﬂIIL c?r'%‘ﬁ éﬁ:g %j 8ni ne- r egul at ed
transcript influences ener gy met abolism anxiety and

,%?S”'C enptying in mce" Asakawa, A et al.
Ino moﬁﬁﬁ@nb@fdhwmmbnpthmpmmdﬁéﬁhé fordRilg) are

admip s oielod BHR AR b plavisi forsapameleotinoa7s, Gw

76471 am no) net hyI ] cycl ohexyl met hyl } ami de; hydrochl ori de

(CGP 71683A)) M4 agoni sts (e.qg.
1-ami no-1, 2, 3, 4-tetrahydronapht hal ene- 2- car boxyl i c

admm&teﬂeﬂynlwmb‘inﬂ on with a(rixed
hy éI"Iq L (V0. 011 91'7523# Rgfaéeﬁblﬁantr%a %ﬁ‘%sf for
exanapge gé VE'8042, AVE 8134, AVE 0847, or as descnbed in

: I ht hyri di n-4-yl
T R RS (SR IOMa AP D o sts Y 7

(3 cycl ohexyl - 1- (4 4-dimethyl -1, 4,6, 7-tetrahydroi m daz
I I d I
I onB Rl P o o 4. .
admihidtared Wboﬁrb(n?atlﬂ)n@mf é‘ﬁBIé%I@g%géI’rﬁ%%g%ggﬁBrg L ?gtIeu

oren-4 io yl]dipropylamne{
bezafify ﬂﬁ(?gonlsts(eg urocortln) urocortin ~agonists, [i3

agoni sts (e.g.
1- (4-chl oro- 3- nethanesulfonylnethylphenyl) 2-[2-(2, 3-

in onéliefricaihent &F thedNerfion! $ORR
slomtcaineht of thedlerfiol g&%&lﬁﬁéfuﬁd‘ﬁ BPhEYBARAL are
administered in combination with an MTP inhibitor, for example, rmplltaplde

BMS 201038, R-103757.

In one embodiment of the invention, the compounds of the formula I 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.
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MSH (el anocyte-stimul ati ng hornone) agonists, CCK-A
agoni sts (e.g. {2-[4-(4- chloro-2,5-di net hoxyphe
nyl)-5-(2-cycl ohexyl et hyl )t hsi azol - 2-yl carbanoyl ]-5,7
15 di met hyl i ndol -1-yl }acetic acid trifluoroacetic acid

i sal t gg@ 99/ 1?&%@2@/ serotonin reuptake inhibitors

n ong nbadigietof tesvaaton, the sampeunds of the fgmoulankare
tele i . 00171549

adr RIS AR Cerbin RO S P donbibr B Sl T 70s.

oxalic acid salt (WD 01109111), bonbesin agonists, -
i,sts,..growth hornone . g. -human

| ani n,.
In o SRR AL Vel Rop RemeoR0ds ef Giedommiadasounds

dn‘.ﬁ ,._ j Y [)-3, 4-
e B i e AP RO AR, e,
cholgstyraming) colgseveld®).), TRH agoni sts (see, for exanpl e,
EP 0 462 884), uncoupling protein 2 or 3 nodul ators,
| eptin agoni sts (see, for exanple, Lee, Daniel W;
In oh&lehystai ifventioRO ; N3,
N O enumimERt SORE et M hBEnd e iR Tieres

admipipiesed in eembination aithnam i Dbfreobpter inducr (ige 06 6,342,512), for ..

I ) , 873- 881), DA agonists
exa'f@r%n@éﬁi%g?hﬂwl%exi n), |ipasel/anylase inhibitors
(e.g. WO 00/40569), PPAR nodul ators (e.g. WD
00/ 78312), RXR nodul ators or TR-P agonists. 30 In one

2) . .
In opergatogirAeniyf the dnvemtient thengornpeuratshefitha dorinwda | are
i ' j .. S€ tor _exanple, "Perspectives
admidiSiefet oSt Who SERCATORRERR & Siarabie. 3ues enibe.
CGonez- Anbrosi, Javier; Fruhbeck, Germa, Expert Opinion

on Phar pacot her apy (2‘001&1’ 2(10), 1615-1622. 18 In
in ong, embediaentai the invenienctheaampaundsgfdoe ermuls | are

t am ' e i.ne. .ln one e ' t . .t he
admiHtB Bl I tin wATRA ARt Br AR bl SPET 117,
dexfenfluram ne. |In another enbodi nent, the other
| act | ge J neqﬁg)?i ent is.sibutramne. I n one enbodi nent,
n ongemapdin theInvaptiem thacompasindsof she farmutm bare
' -ha. [ i i.ent .l s .mazi ndol or
2dmiBSKEITR Rombiiich I o Bl RS B (TS ke
NO-t&86yul a | are administered in 10 conbi nation with
dietary fiber materials, preferably insoluble dietary
fiber materials (see, for exanple, Carob/Caroma)(r)

In one&ibbdimeht ofthefhventicH, te BURDRhAE 3 fHld foFmUR | are

- administered in combination with an ATP-citrate lyase inhibitor, for example,
‘SB-204990.,

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase inhibitor, 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 exampie, CI-1027

or nicotinic acid.




treatment of hyperchol esterol emi a, ADVANCES | N THERAPY
(2001 Sep-Cct), 18(5), 230-6.) Caronmx is a :

car ob- cont ai ni ng product supflied by Nutrinova,
Nutrition Specialties & Food I ngredi ents GrbH,

*In ACUIRRETRAR o HRE RS 388 chShnhRa oY Ind AT 1 are

10

15

20

25

30

adrinferealtin @OmYindtion W érlwage W)’blfﬁrsfdr ('aﬁ’fbléforhstat

conmpounds of the formula | and Car omax max(r)
can al so. be adm nistered in the formof foodstuffs,

in Rl qrARARHICRY of ey BEbiork iR Sk ous B ia dormlle areor

~ adntinisteredio sontbireatiodr Wit tsbfin. the invention with one or

nore of the abovenmentioned conpounds and optionally

In opgenahodimest.itheoeapoungs el the taymeda | grea@dmxmstered in

coniRHGNGAN 2 STRIRHEE IoL b RAARAGIGE abengarigs ipizide
or glifepditid. OH 20 The exanpl es adduced her ei nbel ow serve .

to illustrate the invention, although w thout
In OPPrﬁ"E*?%gmﬁf't the commoungg ob hentosmulal arecadmisusteregin

ted d
cortfidiioh Wi § DialR3L BF exiffiple, MBS o¢ B"E arm 6
In yet anathar embbdmemt themdmmah&fsytbf)thé brduld 1 4ké BdavsesRred in
n';betht re co g]%&q of 2.5 0
ot & e e o xEraRlB@paglinid. of
In ohée&ﬁﬂdirhbﬁ?'tﬁ@c?ﬂﬁoﬁﬁ 8o e BHIARA 2B ARIARRIEAAIR g

lux wth'stir ours. conce
combinationanith am!azaltdlm@dlunel,e‘or egafnpm;l trogtitasune, CIgl‘tezone

h t
piogfifEo 8 1o bt s o iasacin W LB 43 457 of .
I
Reday\(gfﬂeasrﬁ%;? goai;uﬁ)%t;ogﬁﬁae ﬁéﬁﬁh!ar 5 [{4 [(g 1;1 ydro-3-methyl-4-oxo-2-
quinggelindfeathaxy]pheny baethod- 21,|4dbtazahdme¢bael C pressure
In oﬁ@%%btoﬁﬁn&ﬁ({h%r 80!%883:'133 cnn l%e formula | are administered in

combination with an a-glucosidase inhibitor, 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, for example, tolbutamide, glibenclamide, glipizid.e,
glimepiride or repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with more than one of the abovementioned 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 troglitazone, insulin and lovastatin, etc.

In a further embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-amphetamine-regulated
tranécript influences energy metabolism, anxiety and gastric emptying in mice"
Asakawa, A, et al., M.:Hormone and Metabolic Research (2001), 33(9), 554-558),




of 260 ng of

1-(3-fluoro-4-nitrophenyl)-1H1[1, 2,4]triazole, 30 ng

of Pd/C and 30 ml  of tetrahydrofuran until the

t heoretical ambunt had been taken up. After filtering
the catalyst with suction and concentrating the

' ff
NPY: artagahistsd &0 neabiftalens dssifpaic acit & {éramninonyinaizokin.2-

v RSN ELT EBTRBEP Mesyan,ics

(sol'vent™ '
agagsty (e é+amlnibem2;ﬁg4-|’tetpahyd9@:@htﬁéIene-2~carboxyli? ?Clid £2—ﬁa—

| -(2-chloro-4,5:-difl b 1)-3-(2-11 d
* bery oS Sioknes Si3ad B hRETSEr Ry Tatolol, S BiyLA-(4-
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chsggpgggygggfo%-—@thggémd‘é- m bhié‘%?.%??)gﬁ?é;@n iﬁEP A .8 0-

dr opw to t ol uti on”/
methytbﬁfnaﬂmtﬂ-&{lmftncﬁjmt hyridiﬂ-ylu?ea‘}]hydr?c}mérﬁié},ﬂ k (tsd_%%fnam_
arc ITrl,l e . m ure was stirre a r :
A5 8888 B pisionda i a  diorethviel 1 e vakydroimidazalie 5.
CIPYhn BAprope | Khe SIE AR P A0 054988 PTRE Mists, CRF
antagqristsée 9o i8rmethyl3-(hi Sryinetbylphefnyl)-Okt B|9-Biathflibread-

G B R e o Soprocopimesorin

-agoniats, BBladanisth (&1y. 9a@eiHGHodE: g?*ﬁﬂf{’)ﬁg&ﬁ?@ﬁ@h&gﬁg—%{z_@,3-_

hours. After cooling, the vo

dimetdib ¥ ddndeicteyloxyirtbaminalsthanel; dydamblaniibs (MO 0K83451),
viifShe Rl Sl @yf i FRofe] SRR BRI aiianute e safle -

i1 ca

_ chlohtb-él&'ddirﬂéiﬁonygah”@ﬂgrl)%—@@@%é&gh—:}]hyl thiazol—_‘?glg:/?r)bgwé)lyl I'Sé?n"

i azol

o 2:net -4-(5-met hyl -4
d.mﬂg%?-’é}’gm%ggr%d %‘Wuﬂfg@@ﬁﬁc palg SEB0(WE 98/15525)); serotonin

reur TR fo 4 At ARG, BulfEl S¥iniomtiptsic and neradraneraic
compeeuds (.90 001MSB40),IBHT Bgbnistus.gf 1q8LdtANbeNt&fin-#10

. crude) mp,: 76 9C .
VOPiESra2 s Sl Astesalf (WL ERE3Y1 ), bamizmsimaponistss gataniet hy
antaboflists; GlovethHdridtele g Ninan é%vﬂﬂ%o%%iagrowth hormone-
releasing compounds (6-benzyloxy—1-(2-diisopropylaminoethylcarbamoyl)—3,4-
dihydro-1H-isoquinoline-2-carboxylic acid tert-buty! ester (WO 01/85695)), TRH
agonists (see, for example, EP 0 462 884), uncoupling protein 2 or 3 modulators,
leptin agonists (see, for example, Lee, Daniel W.: Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a potential
approach to the treatment of obesity. Drugs of the Future (2001), 26(9), 873-
881), DA agonists (bromocriptine, Doprexin), lipase/amylase inhibitors (e.0. WO
00/40569), PPAR modulators (e.g. WO 00/78312), RXR modulators or TR-B

agonists.

In one embodiment of the invention, the other active ingredient is leptin, see, for
example, "Perspectives in the therapeutic use of leptin”, Salvador, Javier; Gomez-
Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001),
2(10), 1615-1622.
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The sol ution of equival ent anmpunts of

2-chl oro-4-fl uorobenzoyl isocyanate was added -
dropwi se to the solution of 8 ngy of :
2- met hoxy- 4- ( 5- et hyl 4H

[1,2,4]triazol -3-yl)phenylamne in 3 m of
acetonitrile and the m xture was stirred at room

in cormpmbaﬁument‘ thie SherhbBiemgrddientie!
Hb ered off with suction, 20 srt“isr rde ﬁ‘%@&t%
am fﬂﬂ"'néther filtered off with suctlon and dried -
269.1 C

In M@@hbb@%H@@gtrieoétga?ﬁﬁtﬁl mgreéj antis fgr%luramlﬁe or dexfenfluramine.

- In @hatheén ermbotiemaryth- cﬁhéﬂaﬁ%ﬁﬁébéd?er{ﬁs g@hﬂ& i

e SO 6flon of

triazol-3-yl )- phe urea
lno&%ﬁ Epéa’ﬂ’ tge'b@Ctﬂfﬂdﬁg nttlsodlslatuor obenzoyl
t.o the. spolution of 30

in dn@%ﬁﬁgéﬁnﬁ ? tﬂ){raHﬁé\?ege@nt is mazindol or phentermme

[1 2, 4]tr|azol 3 yl)phenylam ne in 3 m of

Ina éetog %.ri I ? rgnd the m xture was stirred at 30 room
QD HE coRaundsof therfarmuda | drevadmirtistered in

confbihétﬁirﬁﬂutﬁfaf et@‘p} ﬁbeeggﬁéetgﬂgrsé EEGETI fab Mnép@jlbleja ﬁqj’y%g? materials

and dri ed unde

(seefor exairn[a@ BcaoiyOardmag? (Zﬁlrﬂ‘b’HJ et al,, Cf bpulglpr%parﬁfl% for

tri‘az

 treal R e e e AR e I rwﬁaRAmvddzooacseb-Oct)

15

20

|
18(5) 008 oS IS8 B S5nAfife oROHi shipabetb by Bluttinora,
NUffﬂHO@pe@aNem ﬁwqugreﬂiledfm@nﬂiw lhbﬁstﬁbEéW e, 65006

ure ’

for hour s er cooll
Fralﬂgg&%pﬁe obination \.wf QﬁeraééF isapossilble ip ond Lmépawaﬂon or by
t Af t d d
separatd aGin&H tY‘éﬁJ?} (ﬁf‘% acecfgacgﬁgg rmel;fa !\%Ig %;SnmaxedCByomax

concentra |ng

can alsolbeadinirisetabindhB Yok of fdifélsgfﬂési, d&‘)%% e, | %lgt@?(e%pgoducts

di chi or onet hane: net hanol ) .
orrnlgjes b
am no- 3- met hox en triazo ac
[ 5-(4- 3- hoxyphenyl )-4H[ 1, 2, 4] l-3-yl]
etate 50 ng of Pd/C were added to the solution of 200

It wilhige appsadmﬁbd [tﬁat(aa?amﬂam@/c&nb t
4] tri az om-aSIOQIOf;%% at 8"”""&66“%"'“9 to

the i .ni et r o E}Y é
iny rg oge gr ﬁwp@éghe ag@vement:oned compounds and optionally
one or more further pharmacologically active substances is regarded as being

covered by the scope of protection of the present invention.




15 introduced into the m xture at roomtenperature
until the theoretical anount had been taken up. The
catal yst was then renoved byigfiltration and the
filtrate was concentrated. Yield: 140 ng MP.: oil 20
C) :
[ 5- (3- gt hoxy- 4-ni trophenyl )-4H[1, 2, 4] trJ | -3-yl]ac
otjc aci @ The mixture of 140 ny of ethyl

: 3-CH,
f 1N sod um .
ure for 2
racYi ons are renoved
R regidue is diluted with
pH 5 using 25 1 N
was filtered off with

. o]
CH

(5- (4- (3- (2-chl or o- 4-f I udr obenzoyl ) ur ei do) - 3- met hoxyph

enyl)-4H[1,2,4]triazol-3- yl)acetic acid 30 The

SQirlzppn of equi val ent ap of
2-chl oro- 4-fl uorobenzoyl i qnate in acetonitrile

was added dropwi se to the q¢ on of 89 mgy of
[ 5- ( 3- met hoxy- 4- Og
nitrophenyl)-4H[1,2, 4]triazol-3-yl]acetate in\5_nl of

Bicetonitrile and the m xture 23 was stirred at r OH

over ni ght. The solid forseoems théi® -

fil ed of f h suction and dried under reduced
pressfire. Nvi e 7D nq\nbp\.ycﬁsoo C (deconp.) 5

Exa . a) p?

2-[ 34let hyl - 5- (2Z7i YrpheryYeH,1, 2, 4] tri azol - 4-yl ] benz

oic &id The mixture consisting of 1.8 g of

2-ni tr obenkot1686hydr azi de, 1.6 g ofp OH
2-met hyl benzo[ d] [ 1, 3] oxazi n- 4-one a m of o

N- net hyl pyrrol i done was heat edH 808 with stirring CH,
for 2 hours. After cooling, the n S

with water to to slight cloudihss and stirred for a CH,
further 1 hour, during which time a solid prdi%zgitated

a whii as filkpergd off with suction,

yed fromSthwanol andC. dffied under reduced

el d: p.0.2287C 15 b)

. g/

3-Gret Ryl - henyl ) - ML, 2,0t ri azol - 4-yl ] benz

( ,
oic acid 0 H,C._0,CHs
O _O
BMS-188494 ~ w)(CHa

‘ o
o /CHs _
N L\ . P GI 262570
N o 0" H

JT7-501
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15

was prepared correspondingly from 4-nitrobenzoic

hydrazi de and recrystallized fromisopropanol. Yield:

0.6 g mp.: 275.4C 20 c) 20 :

2-[ 3-(2-am nophenyl ) - 5- mathyl [1,2,4]triazol -4-yl]benz
4Q0 of

Theoéfarﬁ e@héﬁ?ﬁg&’él S\@ ﬁﬁ%lg%e ?g et i%ne invention, although
wntr{ont Iimdt]ng it abtod méltmlg] ;hmn%%rﬁj é‘ééc.% fa&g EB?hfssﬁﬂ% aﬂ;]red

in dr of ur an and purl
We"ﬁ. IC8F" Sﬁ’fﬁfi are\geneyal )Qdepwyientplponlﬁ@héﬁtui@raib
2-[3-(4-am nophenyl)-5-nmethyl -[1,2, 4] triazol -4-yl]benz
oic acid was prepared by hydr ogenati ng 270 ng of
Exapaglg-teret hyl - 5- (4- ni t r ophenyl ) -

) 1y e 4afERhsaihy h?é?az%iéaﬁ‘q‘i'af. L1 the presence o
The%fxﬁﬂ&%ﬁé%ﬂﬁ Of?l #gﬁgl dr(% Ii"ﬁ f?%nﬁgycﬁ?gne 1@79%

| or onet hahe: net
[1 2;§gir|g)zlne and 50 m! of ethanol was heated to reflux W|th stlmr&%]for 6 ho1.|rs

3- hI 4, 5-difl b
Aftef éﬁ?,éﬁ%}lpg(tﬁ 5 %B,@Mrehnq%?;&a:%ogrea;;g fﬁeareszdue was
worke] uqb b9|&0Rfml¢GH|‘ Yﬁ‘étﬁgF ﬁf@@ﬂf\%n 291 dichlorgmethane: methanol

2-chl oro-4-fl uorobe ocya
silicaiggPwi se to the solution of 88 ng of

(2 ani nophen - b- hyl - [1,2,4]triazol-4-yl]
' YIek%enz §'¥ﬁ‘? %gﬁ etonitrile and the m xture

§c acidin
was stirred at roomtenperature for 30 m nutes. The

i lid was filtered off with suction and dried under
b) 1 Uua@3ﬁitt,£§§m@yl)ﬂld+[ai24]mnz@em p.: 194.7C 10

hi or trobenzm c acid am drazone
”yd’gégﬁﬁ‘éﬁ 'gtrr PQZ' eAFL‘g PRFiS PESSSHEE irto ghesmiture eomg:stmg

 of 260 mgmme(ssﬂuurbmomﬁaghahﬂzlfhﬁh%ﬂ URARLAE 87 ma SRA/E aRd 30 mi

20

.25

30

S,0 anol and 3 I ne
of tefg?h e@r@a uplidhe thearpticaliameuritdradiean takbasip. Afer fi ﬂtenng off

[ ff.wth suction and stirred
the ch rt:Wg &tl%%ng&oh%egﬁaf g H?%MHTG unqgerireddeed pressure,
the remalm:r@oﬂy esiduedvas padfied 89 col RN %ﬁﬂ)matography (solvent 98:2
dichioromethane:methanol; silica gel).

Yield: 100 mg m.p.: 93.6°C

c) 1-(2-chloro-4,5-d iflucrobenzoyl)-3-(2-fluoro-4-[1 2 4]triazol-1-ylphenyi)urea

The solution of equivalent amounts of 2-chloro-4,5-diflucrobenzoy! isocyanate was
added dropwise to the solution of 75 mg of 1-(4-amino-3-fluorophenyl)-1H- -[1,2,4]-
triazole in 4 ml of acetonitrile and the mixture was stirred at room temperature for
30 minutes. The solid was filtered off with suction and dried under reduced
pressure.

Yield: 84 mg m.p.: 195.0°C

Example 2:
a) 3-(3-methoxy~4—nitrophenyl)-s-methy|—4H-[1 ,2,4]triazole
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pressure. Yield: 3.95 g mp.: 150.2C b)
3-(4-chloro-3-nitrophenyl)-5-nmethyl-4H[1,2,4]triazol e
20 The m xture consisting o0f21322ny of

4-chl oro- 3-ni trobenzoi c acid am drazone

d hi L f d 0.21 nm of
T Wi il a6l malhen-dirabewciohydazide, 6 mi of
pyrifirftlaRs 210 m‘g 6P{H{§e‘iﬁet d wie Egt %lttodé)acp’@g%rhourg Ukest

pressure a resi e pUI‘I

. coobng,dhgtvmtd@ﬁyc( Qs were geafhoveﬁﬁuxﬁ?der reduced pressure at 40°C and

t han t hanol 25 Yield; 65 mp
the ?%s%glé%(fv%;esubj ted %o o umr? chromatography purn‘" catlon (silica gel,

sohanf: @mw&oﬁi&tﬁéﬁ@h%m%ﬂolg met hy:c 4H-[1,2,4]triazol e

The m xture consisting o
Yielg: {0 &9 or o- 3- ni t Mphdil0°Cs- met hyl - 4H
[1,2,4]triazole, 30 M of ethyl acetate and 644 ng of

tin chloride was heated to 30 reflux for 6 hours.

b) 2Ahbthoxga(3-fbthyieH A z(tjaﬁfr@g gp@ﬁ%ﬂam ihd water, and

the organi c phase was umsul fate and

| WanafﬁB@mdrw bydregenatingin@emg o‘éﬁ-t@-enbthoreys-dbmﬂ'opl‘{e@I)% n9éthyi-

4H-{1% Bhflazole T 4Tk GrsBhee of PAIG i THE scbused ythes witbowtiuther

' punﬁd:atmﬁ- [1,2,4]triazol -3- yl)phenyl ] urea The sol ution of

val e t annunts of 2-chl oro-4,5-difl uorobenzoyl
Y'elggﬁ{% dals added MHOPH-88Cto the sol ution of 85
ng of 3- (3 am no- 4-chl orophenyl ) -5-nmethyl 5
A4H[1,2,4]-triazole in 8 ml of acetonitrile and the
c) 1-|f2whlﬂre-4¢\ﬂlmrsbenz -3i24raetioxy-anBahat r 3-y))-
'ablf]]e solid fornmed (;gg) t h[en fil t%rgg of fwvfmﬁs%gltﬁﬁm?ng)
phenyllUseR nder reduced pressure. Yield: 65 my m p.

* The 48ilitibfr of 8qlify g?erﬁ'a%&ﬂfts B forol 4 FudrBbeRshi %S onﬁa N03s

wWer e prepare

added quma)toothe si}lmmcsn ab3® b@ummetﬁomiéblrﬁémymﬂw [1,

4]t ria he urea) m
[1.2. a0y S eI R ot Shiesetoiie antizhe miure wastinsd at
roormén‘]pérﬁttﬁé #6100 minfites. The solid was then fi iltered off with suction,
stirred with t-butyl methyi ether, filtered off with suction and dried under reduced

pressure.
Yield: 33 mg m.p.: 269.1°C

Example 3:

1-(2-chioro-4,5- drﬂuorobenzoyl) 3-[2-methoxy-4-(5-methyl-4H-[1,2,4]triazol-3 -yl)
phenyl]urea

The solution of equivalent amounts of 2—ch|oro-4,5~diﬂuorobenzoy! isocyanate was
added dropwise to the solution of 30 mg of 2-methoxy—4-(5—méthyl—4H-
[1,2,4]triazol-3-yl)phenytamine in 3 mi of acetonitrile and the mixture was stirred at
room temperature for 30 minutes. The solid was then filtered off with suction,
stirred with isopropanol and dried under reduced pressure.

Yield: 50 mg m.p.: 227.5 °C |
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15 [1,2,4]triazol -3-yl)phenyl]Jurea mp.: >350C Exanpl e
7: a) 2-chloro-4-(1 Htetrazol-5- yI)phenyI am ne 20 The

m xture consisting of 1.07 @2of
4- am no- 3-chl orobenzonitrile, 30 m of xyl ene and 1.7

Eaﬁ%‘ﬂf trimethyltin azide was stirred at 135C for 8
X ¢ After cooling, 25 m of nethanol were added,

K 0 r 30
) b B (8- Mo PR AL L O ARG SMaceatl g on
477amg of mqloemaqlm athyt est@mmlslto acid mthyl @ star hydrochlonde were |
ita 8f th t§’|ure obtained in this
addBf 6 ik SP1On L 33 ad B 3 Mogbie o Troheaenic Bydgide in 2 mi of

d
N e sod.nfmﬁﬁ;m%@%éﬁsﬁw%%ﬂzﬁw Baaplanige
- coofingdbe miwke prascadimixad stho§0 miof dizfteni aved thiet proddtt was

extrgbisith 8iyEafipie. Atler ding an coposnrging fhe orgagiorase, it
wastﬁurﬁ'ieﬁlby'bél@h'fnacﬂ'ﬁbn%t ra?@yn_gsﬁlid‘é g@; éﬁgé}ﬁ@enw am ne.

was obtained in a sim nner
dichlprgmetiars:methanalbr omet hoxybenzoni tri I e. 26 Yi el d: 360

183.0C
Y'elég)gié?qg'-%hl or o-4- f'i"Lfer'Benzoyl) 3-[2-chloro-4-(1
Htetrazol -5-yl ) phenyl Jurea The sol uti on of equival ent
ampunts of 2-chl oro-4-fluorobenzoyl isocyanate was 5

~ b) eﬁwh[e‘ij(‘baﬁm §énethoe<mhwl)u4h+dh M]trhr@lﬁwl]abetate

50 rig BPPAICE W Saligh fo WRE L0 ion 81 A00 5 P Bl Bodetignre
n.trophanylgxaH [nh:e 43tcbr6l-3-glagetatedn 100! hEsEsthahbl Md f'i‘ydrogen was

cti on nd dried under reduced pressure. Yiel
mtroH!ﬂcrl-:-.,ql gio the migdre gt ¢pem temperature until the theoretical amount had

e PR AR s o

concenirated.ent anounts of 2-chloro-4, 5-di fl uorobenzoyl
Y:elc\ A0 anate was m.p.: oil

c) [5-(3-methoxy-4-nitrophenyl)-4H-[1,2,4]triazol-3-yl]acetic acid

The mixture of 140 mg of ethyl [5-(3-methoxy-4-nitrophenyl)-4H-[1 ,2,4]triazol-3-
yllacetate, 5 ml of methanol and 1 ml of 1N sodium hydroxide was stirred at room
temperature for 2 hours. Afterwards, the volatile fractions are removed bn a rotary
evaporator, the residue is diluted with 10 mi of water and adjusted to pH 5 using

1N hydrochloric acid. The solid was filtered off with suction after the stirring.

Yield: 99 mg m.p.: 135.5°C

d) (5-(4-(3—(2—chioro-4-ﬂuorobenzoyl)ureido)-3~methoxyphenyl)—4H-[‘f ,2,4ltriazol-3-

yl)acetic acid

The solution of equivalent amounts of 2-chloro-4-fluorobenzoyl isocyanate in
acetonitrile was added dropwise to the solution of 89 mg of [5-(3-methoxy-4-
nitrophenyl)-4H-[1,2,4]triazol-3-ylJacetate in 5 m! of acetonitrile and the mixture
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added dropwi se to the solution of 100 ng of

2-chloro-4-(1 Htetrazol -5- yl)phenylamne in 3 m of

acetonitrile and the m xturesswas stirred at 40C for 60

15 mnutes. The solid fornmed was filtered off with

suction and dried under reduced pressure. Yield: 86 :
wagygtinied at rmW&yraiur@zo\anmghb “The salidrfotraed wds)thén fitelet off

oronEthoxyphenyI]- 20 urea
W'tﬂ_\/v%é&o Qﬁe‘ihp‘ﬁé’ i upg PREFHE?- from 100 ng of
Yiel: (8-agi no 3- trlfﬁ ewmgt%pga,e% J)tetrazole. :
Yleld 56 ng mp.: 276C 25 f ﬁﬂy

1-(2-chloro-4,5- dlfluorobenzoyl) 3-[4-(1

tg.azol -5-yl)-2-trifluoromet hoxy- phenyl]urea was
Exa'ﬁbuélgli]ed ina simlar manner from 100 ng of 4-(1

a) H-{Bei‘néthg!bﬁ-r(:?mﬁfdpr%nyt)r[rlfz Apiorubmpenbsiedca ne and

chl oro-4,5-difl uorobenzoyl i socyanate. Yield: 98 ng
Thqmﬁduremlsggt@gm 1@(grqg|26nlgobgynzmc hydrazide, 1.6 g of

2 e SO eSS A B K o

80°Codntl'esturrmg fer zﬂdaﬂs Wmem% ,ahé hﬂxtuwbuwslaafm&éd 8@1@. Waker to
robenzm c hydrazide (mp

t hox
Shg'btr%%ém BESY AR Was fughardxiyour, Aukng HBiie asald |
OR8¢ SR TP ot o
dried emder seducedfpresdureour . After concentrating, the

e ue was recrystal d from  isopropanol, filtered
Y’e'gf(?s%Qh suction Friy é#é-zocunder reduced pressure.
Yield: 620 mg mp.: 223.1 C b) ‘
[ 5- (4- am no- 3- net hoxyphenyl) 3 H 1, 3, 4] oxadi azol - 2- one

b) Ziﬁ-mﬁfdiwb@dﬁ-nﬁmphemyi)e[d LB:é]ihazui-dr-yf]iiememlwid C pressure

m xt ur
was e Balsdiaaltes b inBlvEia nitroBenzaio hvarasidernnd secrysisiized
fmmliggp@aga Pd/C and 50 nl of THE up to the theoretical
upt ake. Afterwards, the catalyst was filtered off
Yield: 0.6 g m.p.: 275.4°C

¢) 2-[3-(2-aminophenyl}-5-methyl-[1 2,4]triazol-4-yllbenzoic acid _
was prepared by hydrogenating 400 mg of 2-[3-methyl-5-(2-nitrophenyl)-
[1,2,4]triazol-4-yl]benzoic acid in the presence of Pd/C in tetrahydrofuran and
purified by stirring with dichloromethane.

Yield: 240 mg m.p.: 179.4°C

d) 2-[3-(4-aminophenyl)-5-methyl-[1 ,2,4]triézol—4~yl]benzoic acid

was prepared by hydrogenating 270 mg of 2-[3-methyl-5-(4-nitrophenyl)-
[1,24]triazol-4-yllbenzoic acid in the presence of Pd/C in tetrahydrofﬁran and
purified by column chromatography (silica gel, solvent: 95:5 | |
dichloromethane:methanol).

Yield: 75 mg m.p.: 207. 8°C
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vvi..th suction and the mxture was concentrated to .
dryness under reduced pressure. Yield: 500 nmg m p.

206. 3C 15 c¢) 24
1- (2-chl oro-4-fl uorobenzoyl ) - 3-[4-(5-hydroxy-[1, 3, 4]ox

) RN R SR RS I B malb T hizols

yl)beamyme in acetonitrile was added dropwi se to the
sol ution_ of - 103 ng of 25-(4-am no-3 20
Thesgl W&Q(y%%qua|eBi—ﬂl[nQ!rthS4QfCBeahloBcz-é+ﬂtﬁ>rmdmy{ Botyariite was
tirred at room
addBq0Rise! b TSPt oF 88116 56 213 @S mibianhasyh- et

erature

N, Zmﬁlamt-h-yl]ﬂjw&bmmﬂ] anhletﬂ* a&%ﬂﬁmriégH&ﬂ% Rﬁﬁﬁ%’\@Ss fsﬂgé,d at

Yield: 155 png mp,: 280.7 Inasmlar mann
roomégqu{grqzm@@mmyt% ﬂ'élemcﬂlpammjfllt@rbd off with suctlon and dried

| uorobenzoyl)-3-[2-(5-hydroxy-[1, 3, 4] ox
und%\%@&? yﬁhp enyl Jurea mp.:229.7C e)

Yield-120 oy or o- 4, 5- dingﬂ.yoggl;e@zoyl )-3-[4-(5-hydr 0XYy- [1,3,

4] oxadi azol - 2-yl)-2- net hoxyphenyl]Jurea 30 mp.: 293.1
- Cf) .
Exa ((32 chl oro-4, 5-difl uorobenzoyl)-3-[2-(5-hydroxy-[1, 3,
4 oxadl azol -2- yl)phenyl]Jurea mp.:222.9C 28 g)
a) 4« (cﬂoéqhﬂnbenzcblblmi’cbmid?razd)ﬂe ﬁydu%chlbnae4] oxadi azol - 2-y

- The {ﬁ) en%ﬁ?)ﬁélg Ing 8} &ﬁfg g(ﬁtbwle«'}rp&qr@ Bsnltrgbpnz!mide]ite*wmdndmde

100 nﬂoﬂé@a‘ﬁ:‘?&yéﬂdi' B8 3,78 P of b PRl sBhipg atsoore

3- met hoxy-4-ni trophenylhy
tempeyaiuse ol mirddedThi prasipitaté waisiitepsd b 'vﬂih Qjch%n?an@ stirred

t hgxyni trobenzene in 15
br 'efﬁi-‘%@] ﬁ@ r@?f?& gﬁ“?ﬂigﬁ%”‘ﬁnﬁ‘tqf Rd off with suctiprsand dned |undedrefdmced
presgurepurs, which initially resulted in gentle heating. |

The m xture was then
Yield: 3.95 g m.p.: 150.2°C

b} 3-(4-chloro-3-nitrophenyl)-5—methyl-4H-[1 2, 4]triazole

The mixture consisting of 322mg of 4-chloro-3-nitrobenzoic acid amidrazone
hydrochloride, 12 ml of toluene and 0.21 m! of trimethyl orthoacetate was heated
to 110°C for 60 minutes. The solvent was removed at 40°C under reduced
pressure and the residue purified by column chromatography (silica gel; 98:2
dichloromethane:methanol), |

Yield: 65 mg m.p.: 167.9°C

c) 3-(3-amino-4-chIbrophenyi)-5-methy|—4H-[1 ,2,41triazole

The mixture consisting of 120 mg of 3-(4-chloro-3-nitrophenyl)-5-methyl-4H-
[1,2,4}triazole, 30 ml of ethyl acetate and 644 mg of tin chloride was heated to
reflux for 6 hours. After cooling, the mixture was washed with water, and the
organic phase was dried over sodium sulfate and concentrated at 40°C under
reduced pressure.

Yield: 90 mg m.p.: resin
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diluted with 50 m of water and stirred, and a
precipitate forned which was filtered off with
suction and dried under reduwsed pressure. Yield: 3.25

g mp.: 16255C 15 b) ; nethyl
4- mtropheg&l)hydram noformate 1.5 m of

N, (3- met )
d) %‘%@Pr%ﬁ%éépemwgow hiavoy5-atarathdrdi 2t Taiazol-3-
erature to the solution of 3.0 g of
y’)pheﬁﬂ%% 4-ni trophenyl hydrazine in 25 m of
Thessalhlian ohequiivalenbarioting oft 2-ehlory 4 SliMaorden9byi3sdqanste was
e, vol at i % fraﬁ%‘I ons were renoved under reduc
A he sgiutip

add&Bé’sfeB‘P’@ec} D ok BR5Be &f 8r(3- amm&@@hm@ml)@mm-

Ar-PURMR LIPS i acBr el InG Abdhe ad B gt fSom

temnetaéureofny RriwussdT e salieghformtt g tHrefilgdrbd bffagtt &idion and dried

as solid residue renmmni ned which was
' und? @r‘ﬁ@?alq re3¥Uef rom | sopropanol Yield: 3.07 g mp.

Yield365 fig 25 ¢) 4°C
5- met hoxy- 3- ( 3- net Fﬁ)xy 4- nltrophenyl) 3H-[1 3, 4] oxadi a
zol -2-one The mxture consisting of 3.05 g of nethyl

el B % 1 o
©) 132:3M6rbot SamforohaTRNS- Lok P S Wifigthial 0o

terrperature for After conce t'ra
yl)PhQ!UJE@?)pressure the semsolid residue was 30 stirred
g ﬁm of water with the addition of 3 nl of 2N
rochloric acid, the solid was filtered off with

f) 1- @agr;gmgmgd@nqogén%yngé fﬂﬂﬂ%orb?r%ﬁ&@-@r(gﬁﬂf&y 1H-

Uzﬂ“{'ﬂ%ﬁ Yflpr!ﬁ%tlm(yphenyl) 5- rret hoxy-3H-[ 1, 3, 4] oxadi a

mp293 @rone hydrochloride Hydrogen was introduced at
roomterrperature into the m xture consisting of 2.8 g

E ma}hoxy 3- (3- net hoxy-4-nitrophenyl)-3H[1, 3, 4] oxadi a
xarQBI B.-5-one, 250 m of net hanol and 0.3 g of Pd/C

5
a) 2WHMd Q?é’z; had been taken up. The
) cat aHoyi,rFH he?&%lﬁgib filtration and the
The muxtumm‘ISMmgcr[fmc@hgrcﬁﬂea#nlnﬁls-chlcﬁébéﬁﬁmﬁﬁife BakAloBlene
product was precipitated usin

h
and {2 ot Hmeileicevees Blided at 1951 Brdihows. itecooling, 25 mi
of metHghoIWeratided, Bt MGl WaS WiRdd RTESRYESperature for

30 minutes and the volatile constituents were removed on a rotary evaporator. On
stirring, a solid precipitated out of the mixture obtained in this way, and was filtered
off with suction and briefly dried under reduced pressure. This solid was dissolved
in 1N sodium hydroxide solution and filtered, and the product was precipitated by
acidifying with 2N hydrochloric acid, filtered off with suction and dried under
reduced pressure.

Yield: 1.24 g m.p.: 183.8°C

b) 4-(1H-tetrazol-5-yl)-2-trifluoromethoxyphenylamine
was obtained in a similar manner from 505 mg of 4-amino-3-

trifluoromethoxybenzonitrile.




10

15

20

25

30

10 Yield: 2.0 g mp.: 2459Ce) '

1-(2-chl oro-4- fluorobenzoyl) 3-(2- nethoxy 4- (5 nmet hoxy

-2-0x0-3H[ 1, 3, 4] - oxadi azol23-yl ) phenyl )urea The

solution of equival ent anounts of

_2-chl oro-4-fluorobenzoyl -i socyanate in 15 acetonitrile
Yielkh $368d88d dr opwi senpg t830%d1 ution of 0.39 g of

5- met hoxy- 3- ( 4- am no-
3- met hoxyphenyl ) -3H[ 1, 3, 4] oxadi azoI 2-one

c) hzichiohd-arfludroberizoY)23-[d-clbro-4L(H PHéYHaQHP B! ?I)Pﬂeﬁs(ljﬂreé’f |
acetonitrile and the mxture is stirred
The g%g@%p{,pquwgm@t aAmMgnts gh2-chlurd d-flunrobenzeys |sfucyamtedvas

addc griphib s eI & 00 P T HBRRE B he
yl)phehylaming irc 8 malafdevsfitriig Qﬁdlﬂ?éjm:xture wa flrred 40"? for 60
chl or o- 4-f | uor obenzoyl ) - 3-

mm&%ﬁ% EIh@ solid-fomped waisAiltereds off weith ambnaanﬂ dr[ﬁdemdlemedaced

198. 0C Q)
pre%%u.?g_ chl or o- 4-fl uor obenzoyl )-3-[ 2-chl oro-4-(5-net hyl -[
Yielil; 318Jnoxadi amapz 227y8°phenyl Jurea 30 The mi xture of

138 ng of
1- (2-chl oro- 4-fl uor obenzoyl ) -3-[2-chl oro-4- (1H-tetrazo

D) 12 el 2Ry ob i Pobf T e BariEt iPher e
Thef sniutﬁ)moﬁﬂmuvdlénmmoumseﬁtz ~elilong4 BdifubRibehYoyl isocyanate was
orat or, under re %gasgpressure the resi due was

addgifonisgito] Gapltiog M@ of gublore-4xt1 HttetsanplHhe
VpRehy it BES e L) et Shed D o

minutes. $be solid éarmed Was filtaradooff dvith suctitve ahd Sviedlrler reduced

re{ ggtlon After concentrating under reduced pressure,
PreYS{E®r esi due was stirred with ethanol and the solid

Ylem/a@emgtered of f ,Wlﬁh;.gg{gﬁcon 5 Yield: 11 ng mp.:
198. 2C Exanpl e 10: 'a)
5-(2-nitrophenyl)-[1, 3, 4] oxadi azol -2-yiamne 4 m of a

o) 134 IR BL8Rk 3 VithdBirago b binborpragthoxyphenyll
urea2- ni trobenzoi c hydrazide in 20 m of acetonitrile.

This resul ted
was obtained in a similar manner from 100 mg of 5-(4-amino-3-

trifluoromethoxyphenyl)tetrazole.
Yield: 56 mg m.p.: 276°C

f) 1-(2-chloro-4,5-diflucrobenzoy!)-3-[4-(1 H-tetrazol-5-yl)-2-trifluoromethoxy- -
phenyllurea
was obtained in a similar manner from 100 mg of 4;(1 H-tetrazoi-5-yl)-2-

trifluoromethoxyphenylamine and 2-chloro-4,5-difluorobenzoyl isocyanate.

Yield: 98 mg m.p.: 215.0 °C

Example 8:
a) 5-(3-methoxy-4-nitrophenyl)-3H-[1,3,4]oxadiazol-2-one
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first in a clear solution, then a solid precipitated
out which was filtered off with suction after
continuing to stir for a shogt time, washed again with
acetonltrl I e and - dried under reduced pressure. Yield:
mp.: 211.2C 15 b)
1 25%q@vadﬂmﬁsc;ﬁr@e2%)pr[osgena]somanaa tolu@ny here aedél disteeise to the

solﬁ’l‘ﬁ’cﬁb?f‘ég@ %@%&%ﬁ%ﬁ%ﬁp ] %hi%éé:nﬂ%lceﬁﬁ rrr;\%dlen(tmopt t}58 2°C,
prepafett fnoty pptign Blrhe%bxﬁ%%ﬁéhﬂiegb afoH ;ﬂﬁe rnp{i late frﬂ

t heoretical anount had been n up. ter

isopfopapakatcdi°sl)yr 25vntof diexaneomditic mommrwweﬁ:n‘@:l Bhrbom
oi |y

I r r ini n
et o ek SN R L BopdSup sz
1sommphnehf|tter%’é! GFF it Bh@f @rﬂﬁﬁﬂ' AR_H TRdeA R ced drbSurde! ) -

8 200 mg m p. 99. C)
Yie ’i’ ?Q (B9 ani néd-Pz @34‘] @xadl azol - 2-yl ) phenyl ] - 3-(2-chl or
0- 4, 5-di fl uorobenzoyl )urea 25 The sol ution of
eqU|vaIent anounts of 2-chl oro-4-fl uorobenzoyl

b) [5-$$@ymnat:bmw$0)q@ded I?ieblg ﬂﬂoi(éthéﬂfl sghetion of 70 my |

H cﬁtp \(Nz phen I 4] oxadi azol -2- yiamne in 2
vdipach Was dnlandiiad indar atieap e Dressuresings ther mikhare of G5O mg

of S RRElIRAY £nhRbherd) BHU.E Dorkifzh 2isingh 1 0PHg S FU/C and
50 rpf efsBiF e1p tBh¥itdatetion uptake. MfierdBRIS3 thedatBXAMRa8 fikbred off

W'*“N%L{CE'O[‘ RNA R SRt pas FRNESYIrptes tordryness undertredypdd prdssure.

Y;elajﬂs(mﬂ-[g de mT’g]e pEgegr e consisting of 610 ng of
N- (4-cyano-2-tri fI uor omet hoxyphenyl } - acetam de, 15 m
of isopropanol, 255 ng of hydroxyl am ne hydrochl ori de

13288+ o Bhe o RS LB S b e

metiidtypheadigeh, and the filtrate is concentrated and
taken up in alittle isopropanol, the product was

The ﬁpb@pmqf@lqyu/alentlaumwus of Q-thmmsﬂumama@gd istdyadateyin
|rs cl ou ess and subsequent
acet@ﬁﬁ’ﬁl?%%@é@ﬁ ﬁ)g u |op7@fd Mg of 25-(A-aminb-3-
methoxyphenyl)-3H-[1,3 4]oxadra7_ol 2-one in 5 ml of acetonitrile and the mixture
was stirred at room temperature overnight. The solid formed was fittered off W|th

suction and dried under reduced pressure.

~ Yield: 155 mg m.p.: 280.7°C

In a similar manner, the following compounds were prepared:

d) 1-(2-chloro-4-fluorobenzoyl)-3-[2-(5- -hydroxy-[1,3 4]oxadtazol—2-yl)phenyl]urea
m.p.:229.7°C

e) 1-(2-chloro-4,5-d iﬂuoro‘benzoyl)-B-[4—(5-hyd roxy-[1,3,4]oxadiazol-2-yl)-2-
methoxyphenyljurea |

m.p.: 293.1°C

f) 1-(2-chloro-4, 5—d1ﬂuor0benzoyl) 3-[2-(5-hydroxy-[1,3,4]oxadiazol- 2-
vi)phenyljurea

m.p.:222.9°C
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N-[ 4- (5-oxo0-4, 5-di hydro-[1, 2, 4] oxadi azol -3-yl)-2-trifl
uor onet hoxyphenyl ] - acetam &8 The m xture consisting
of 130 ng of N-[4- (N hydroxycarbam m doyl) - 2-

O R BT 2ol obberses © o

m.pk 204.0¢Chyl chloroformate was stirred at 80C for 5
After cooling, the mxture was diluted with

‘ ho
h). feechiordt, Beiflysrobrizioyied-(24t,8 ] oxatiisdli2-APhahylirea

mﬁt l??b gaeet ate. The organi c phase was dried over sodi um
I'Tat’e and evaporat ed at 40C under reduced pressure.
Yleld 200 mg mp.: resin 20 c)
3- (4-am no-3-trifluoromethoxyphenyl)-4H[1, 2, 4] - oxadi a
Exaple 9: one hydrochl oride The m xture consi stl ng of 200

di hydro-[ 1, 2, 4] oxadi azol - 3-yl ) -
2) S e et o, 10 i of et hanbi
4.5 mhof BySrazinecydratéNverdl addernd gw?yéﬂfo%@ litforfi $i2'dof 4-

was stirred at roomt erature

ﬂuorp%g-,rge thaxynitrobesizenstin 46 mbot Ne‘nethyhiwdﬂmdneamtd ihesmixture was
stnrré@’i‘tﬂJr 74 hﬁh‘!%p%ﬁﬁﬁh fly YW iR genﬂe hea?Imal e m\l(*tglredwas then

d'IUth (vﬁth:ﬂ]) arl @f Wﬁlﬁ)rfd %mf?tbfﬁgﬁpdg)eﬁplfﬁe FomstPwflich Wi ¥itered
Oﬁ"?&ﬁ ‘lfo(ﬁQP !ﬁ@/‘m@w’ﬁyumpfﬁ%usﬁal ution of equivalent

i socyanate was

Yield®pgigs of 2-chl ?) ? | uor obenzoyl
added "dropwi se to hie SO ion of 95 ny of

3-(4-am no-3-trifluoronethoxyphenyl) -
| - 5- hyd hl d d 0.054 n1
b) gt N oS4 Rirephengihysiaciostcomete | o and ¢ he
ittt s S5 R e

m nutes. The soli

to the selulionad 3Mhgef 3Fmeﬂm—43n5ﬁqimylh telzhie P28EN BF P-

ol | ow ng exanpl es

dichla?ol}nétﬁgﬁs 5“825 8 gjmof pyrlg% ni\fter t.’Zhheours the volatile fractions were

, remolreﬂarrﬂ:l@r @édl:c%d%ré@étﬂ’é'ﬂﬁé’)‘étbﬁe@ﬁp&g q%%}%ﬁ%@:' Wérsrol@%e

4]oxad|azol- - uorone
up :nﬁy@ter and, after weakly acndlfylng with 2N hydrochloric acid, extracted with

ethyl acetate. After drying and concentrating the ethyl acetate phase, a solid
residue remained which was recrystallized from isopropanol.
Yield: 3.07 g m.p.: 143.7°C

c) 5—methoxy—3-(3-methoxy—4-nitrophenyl)—3H-[1 .3,4]oxadiazol-2-one
The mixture consisting of 3.05 g of methyl N’-(3-methoxy-4-

- nitrophenyl)hydrazinoformate, 30 ml of dichloromethane, 5.2 ml of pyridiné and

.30

16.5 ml of a 20% toluenic phosgene solution was stirred at room temperature for
1 hour. After concentrating under reduced pressure, the semisolid residue was
stirred with 50 ml of water with the addition of 3 ml of 2N hydrochloric acid, the
solid was filtered off with suction and dried at RT'und:er reduced pressure.

Yield: 2.8 g - mp. 145.1°C
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10 f) '
1-(2-chl oro-4- fluorobenzoyl) 3-[2-chl or o- 4- ( 5- oxo0- 4, 5-

di hydro-[ 1, 2, 4] oxadi azol - 3% ) phenyl Jurea m p.. 243.6C
15 Exanple 12: a)

| d) é&‘{'-ghﬂx#ﬁgmm Eé/ra)\fl) gm t%gﬁ_%rll_}/“ 3 4]02xactllillza\hz>é>clJI rZ?t.!oonyer azol

hyddechbhdé - 4- ni trophenyl hydrazine, 0.32 nml of nethyl
acet oacetate and 20 nml of toluene was heated to 100C

Hydreges wasuniodugadeat rooon tergperatiire inteahe invirture XbHSIEHNGSF 2.8 g
d d th due 20 -
of S e P hatRe b sl S H evioTainzeh #-aneadso mi of

was S

 methiahbbaed 0 § oWPHJ’C %HGF ﬂh@rthé&%ﬂ@éi' é‘iﬁ%uﬁ{rlﬁiﬂ bE&THAEH up. The

pressure. Yield

| cat@wwéﬁﬂhw rgmeerieﬁmpﬁitarayoo abidrties fijplatd wasdtiongenpandaThb

s, i.ntr.oduc nder at npspheric
resigilz % EROAUE RIVIARBIAIE, B BG6lpwag pretipiaibd Using
metﬁananmwdracmanaauw ittéred &ff ARASUAi M

- -3-one, 70 ng of Pd/C and 50 m o%ntégtardiﬁﬁd%ﬁr
Pre§il®i the theoretical uptake. Afterwards, the cat al yst
Yiel ltered off yéf Lj~0n and the m xture was
Ieé@%cge trated to dr egég:?{‘f " reduced pressure and
the residue was stirred in t-butyl methyl ether. The

o o OB S et boRsssansi i S

Oxad.laégrgi_w ﬁé}n@ fd4lor obenzoyl ) - 3-[ 2- met hyl - 4- (3- net hyl -
- 0X0- 2 g éllropyrazol 1-yl) phenyl Jurea The sol uti on :

The@bw@mfaaqamalammmmmsfofz chibrorfidoidbenzeMassa
anate.in, -acetonitrile was added dro %se tnat%m

acetggﬁ s %qdepldﬁ)@v%e 0 thg_ solutien g 0.39 g of methoxy-3 (4—am|no-
S memoRHEIG R Mo SR o i

acet on|

' tﬂeth)damirteeiﬁ@l’mmﬁamtwémlalagmtheTthLEreh$ stifred Eﬁﬁbdﬁﬁiiemperature :

w th su and dri ed under reduced
OVeerg'ieUfe SOI‘ﬁf ffé’FHEdW ereg ol with; suetioroand dried ender reduced
pressure. :
Yield: 0.16 g m.p.: 211.1°C

In a similar manner, the following compound was prepared:

) 1-(2-chloro-4-fl uorobenzoyl)—3-(2-methyl-4-(5—methylamino—2—oxo-3H-[1 3,4]
oxadiazol-3-yl)phenyl)urea |
m.p.: 198.0°C

g) 1 -(2-chlor0-4-ﬂuorobenzoyi)—B-[2—chIoro-4—(5-methyl-[1 ,3,4]oxadiazol-2-
vi)phenyllurea

The mixture of 138 mg of 1—(2-chIoro-4-ﬂuorobenzoyl)—S—[Z-chIoro-4-(1 H-tetrazol-5-
yl)phenyilurea, 180 mg of acetic anhydride, 260 mg of pyridine and 3 mlof
dioxane was heated to 80°C for 8 hours. After concentrating on a rotary
evaporator under reduced pressure, the residue was stirred with water/glacial
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a) 1-[2-(1
H- benzoi m dazol

-2-yl)phenyl ]-3-(2-chl oro-4, 5-difl uorob

enzoyl )urea The sol ution of 38qui val ent anmounts of

2-chl oro-4, 5-di fl uorobenzoyl

i socyanate was added

| aceﬂé %B?r’](’fz 3hdfle gEF§ & ue%g@?&ﬁqeﬁfénfp‘%ﬁﬁgu%{iééfdissolved in

d Jcm@hﬁﬁthéneﬂnﬁhmﬁﬁoﬂ(ﬁ 38%%(?1 H{egsdlﬁﬁqxagaéo%%g%eﬁ %&Lﬁgaatlon from

SIrgi)er ature for 15
the spjuble fragtien.dfter ecancentatingdnder reduced pregstrd|thd residue was-

stlrrBH %ﬁ gétﬂrargﬁ'n%djtl}eﬁgg W@%ﬁf@{&dégﬁﬁgﬂ ﬁﬁét?q”;gr 25 D P e Sar ed:

YleIﬁO‘l b}n m.p.: 198.2°C
5-{2- [3 (2-chl oro-4, 5- dlfluorobenzoyl)ure|do]phenyl}fu

ran-2-carboxylic aC|d m p. 239.3C c)
Exaawpﬁtg gs (2-chl oro-4-fl uorobenzoyl ) urei do] phenyl }f uran- -
carboxylic acid mp. 236.3C 25 Exanple 14: a)
a) B(Z-Aitciphenyh-p1,8i4]ovadiasld-ylamigé hy! - 4H[ 1, 2, 4] triazi n-
5-one The m xture consi sti ng of 322ng of :
4 m'@fﬁng‘a’-a@DEPP et eution th acetonittilemere added dropwise to the -

solug&)’rﬁ1| Eeg {@eé’ b¥ Qerhtr&l?erggqu‘? ﬁ)é@%gaég nd hg%%"?eég}“"ﬂ;t ﬁlg ¥(|asulted

first oo Cleay sotdlnenpﬂmn Pibiid. Ere&ﬁ:ﬁtaiéd bet \ﬁﬁrcﬁfvﬁaé"f igft}gd off C].\uth

30 wit littl e ethanol

suctiglq(fgter,cggn’a RWiRY jp sl fpra shorktime, washed agah w@h acetonitrile and

dnedzf}ﬁdélr l@dﬁé &
3-(4 or%- r%sfsturr%phenyl )-5,6-dinethyl-[1,2 4]triazin

Yields<. 3’§| s conpound mas: 2ht2iGed in a sinilar manner to
the above exanpl-e starting from 2, 3-butanedi one.
167.7C 5 c).
b) 5- _éﬁ“ Hgm,fb 4 8109284 )5 hyl - 4H-[124]tr|a2|n-
) mﬁp S %%'%l)&rfr@ by reduci ng

-one Thi s conpound was
Hydrggen wasi iniredaced at alpteapyieyic Gressung intdlthe solution of 350 mg of

-(2- %I’O%hék [1’:\5 tﬁoxa@azo wth tin chioride mp. : 258

-ylamine until the theoretlcal amount had been

- taken up. After fi ltenng off the catalyst with suction and concentrating the mixture

under reduced pressure, the remaining oily residue was punf‘ ed by column

- chromatography (solvent; 95:5 dichloromethane/methanol; silica gel).

Yield: 200 mg m.p.: 199.0°C

¢) 1-[2-(5-amino-[1,3,4]oxad iazol-2-yl)phenyl}-3-(2-chloro-4,5-difl uorobenzoyl)urea
The solution of equivalent amounts of 2-chloro-4-fluorobenzoyl isocyanate was
added dropwi_se to the solution of 70 mg of 5-(2-aminophényl)—[1 ,3,4]oxadiazol-2—
ylamine in 2 ml of acetonitrile and the mixture was stirred at room temperature for
30 minutes. The solid was then filtered off with suction and dried under reduced
pressure. | "

Yield: 95 mg m.p.: 205.8°C
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d) ' _ - _
2-chloro-5-(5,6-dinethyl-[1,2,4]triazin-3-yl)phenyia
m ne This conmpound was obtai¥ed by reducing -

3- (4-chl oro- 3-ni trophenyl) -5, 6- dlnethyl
mp.: 211.8C 15

| Ariazine with tin chloride.
‘ Exz{rflfilé -‘chl oro-4, 5-di fl uor obenzoyl ) - 3- [2 chl oro-5-(6-ne
“a) NJMJ(Nﬂwﬂk@xy%aﬁbaihfﬁmdbﬂj 2-tnﬂuorometnoxyé)qen¥r]aceta?'ude

enyl|urea T on o

4]triazin Bé&m
Thealwgtwgg eensistingueftas gznfd‘h(tbcxnelm-z-tdﬂtﬂd)mmetb@qmﬁhyl

sol uti on of

ace'ta?tﬂfaf%agg | aﬂgepﬁggﬁﬂr g% ﬁﬁhsjaorgxﬂgmm hycir@chiorlde and 410

. mg éf—b@dmﬁ'a éd:étatama@ heafiitol réfiéx Mr Pho@sChRB} Eéc;llng ggedmsoluble

ure was stirred at roomtenperature

‘fra(:iwn M{@s itered ofoand theafiltrate isccondentrated ard ti;kenlmnmtttle

|sopgé%§'goé, g%eér dL&dwse Sré%sp.%?é*é Siitered o with': suction and dried by

addihg(\ﬂatelnllmttbm f&stohléumﬁéeeﬁndeubée@e[ra sﬁmpgf 0- 5| (t5 6- di
urea e solutlon

124]tr|a2|n 3- ) phenyl ]
Y'elgeé%i[ﬂ al ent ano®-5168.22Cchl or o- 4, 5- di f | uor obenzoyl
i-socyanate was added dropwi se to the solution of 75
of 2-chloro-5-(5, 6-dinethyl-[1,2,4]triazin-
b) Na[4y(|5)cpxcema -difyde-[1rR2, 8]dfadia‘zoﬂ8%ﬂ)02“tﬁﬂudréméﬂ%%ﬁgnyu-

ure was stirred at room 30 tenperature f

' acetm‘rH es. The solid was filtered off with suction and

The %ikﬁﬁ'e @Bﬁﬁétin%ﬁm gngoéfﬁ 4 (R-hyd rSLFCar&gl%uﬂ%on])&
tnﬂugg:qmembmhﬁrwﬂacehanpde,r@ h)l joif mmemwpyr%rmboees MFofiBfidine
and g]CEl F pﬁ%ﬁg@}lqrggg ﬁé{vasls%gregi 3 80%; fos Soheurs dafteneboling,

~ the raRturb vids BReuitnaateP dntithd pRiddi WA L% ih 26 migr

hours. After the m xture
ethy!,ﬁce@atevﬁh@ Orgastie phdde ovasndtiacheversodiumeutiate aid ev&sbrated at

r t The precipitated solid was filtered
Ctﬂ?&&regﬁc&@%sgweand dried under reduced pressure.

YieldYReBdng2. 8 g m pmi.pl48siRC
20

¢) 3-(4-amino-3-trifluoromethoxypheny!)-4H-{1 2,4]-oxadiazol-5-one hydrochloride
The mixture consisting of 200 mg of N-[4-(5-ox0-4,5-dihydro-[1 .2,4loxadiazol-3-yl)-

'2-triﬂuoromethoxyphenyl]acetamide, 10 m! of methanol and 0.5 ml of a 4M

solution of hydrochloric acid in dioxane was stirred at room temperature for 15
hours. After concentrating the volatile fractions on a rotary evaporator a yellowish

oil remains.

- Yield: 190 mg m.p.: oil

d) 1- (2-ch|oro-4 S-difluorobenzoyl)-3-[4-(5-ox0-4,5- d|hydro -[1,2 4]oxad|azo!-3-yl) 2-
tnﬂuoromethoxyphenyl]urea

The solution of equivalent amounts of 2-chloro-4 5-d1ﬂuorobenzoyl isocyanate was
added dropwise to the solution of 95 mg of 3-(4-amino-3 -trifluoromethoxyphenyl)-
4H-[1,2,4]-oxadiazol-5-one hydrochloride and 0.054 ml of Hlnig's base in 4 m} of
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10 b)
1-(2-am no-4-fl uorophenyl ) pi peri di ne- 3- car boxamni de

hydrochl ori de The solution 0$22.67 g of
1- (4-fluoro-2-ni trophenyl)pi peri di ne- 3- carboxam' de in

230 M TP SR Btb b Bt eSS 30 s The

solm was e filkerpd oWt sudtior aﬁdi‘ anéa eAHEE ieked ﬁs’?@é@l&e“
e‘E‘}édrogen had been taken UE he m xture Ist

Yielgigfi Mded with 15 MyperdAfen’@hl ori de di ssol ved in et hyl
acetate, the solid is filtered off with suction and

washed with nethanol, and the filtrate is concentrated
in wammrmmdtheﬁbmwr:@xaﬂﬂﬂeé %ré*ﬁ?eﬂa?e&* iturated -

with tert-butyl nmethyl ether and the solid is

filtered off with suction and dried under reduced

o) LA N oo B Bip 3 B ppadonniy -

trlﬂgmdsren)éthpxmielngil]mraBaS car boxani de The equi nol ar
i.socyanate in

of 2-chl oro-4,5-difl uorobenzoyl
'“F%g@B‘L?frlle was added dropwi se to the solution of 109
ng of 1-(2-am.no-4 25
f 1 uor ophenyl ) pi peri di ne- 3- car boxam de hydrochl oride in

) 142whleb-4atetrobehzoy e 3vPRidhloretd- (8-bre4, ghmyﬂréi[ﬂlzel]&?édlazol-sm

| ﬁtlri ed at RT for 6 h and the precipitate was filtered

YDPBERYIYEPRN suction and dried at RT under reduced

m.pPpgsgace. Yield: 150 ng mp.: 216.0C 30 Exanple 16: a)

- 1-(4-fluoro- 2- nltrophenyl)plperldlne 4- carboxylic acid
36 The m xture consisting of 1.62 g of

di ne-4-carboxylic acid and 10 m of NWP was
(PSR A i R L laa g SR

been al l owed fo cool
Themixtuieof 508 maof Bﬁnethwbdmwopmrwmydnazmg, @82 ml of methyl

aco SRR % AE R bd b ol G poure Atargooing

récipi

the ?agﬁdr& wiigiere m@m@enﬁémﬂcﬁer réliGéel préséui® ShdPthe residue
was stirred in t-butyl methyl ether. The solid was filtered off with suction and dried

'Exaﬁ]pi%q. fl uoronitrobenzene,. 1.9 g of

under reduced pressure.
Yield: 380 mg m.p.: 178.0°C

b) 2-(4-amino-3-methylphenyi)-5-methyl-1,2-dihydropyrazol-3-one

Hydrogen was introduced under atmospheric pressure into the mixture of 350 mg
of 3-methyl-2-(3-methyl-4-nitrophenyl)-1 ,2-dihydropyrazo!;3—one, 70 mg of Pd/C
and 50 ml of tetrahydrofuran until the theoretical uptake. Afterwards, the catalyst
was filtered off with suction and the mixture was concentréted to dryness under
reduced pressure and the residue was stirred in t-butyl methyl ether. The solid was
filttered off with suction and dried under reduced pressure.

Yield: 280 mg m.p.: 59.3°C
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10 b) -
1- (2-am no- 4-fl uorophenyl) pi peri di ne-4-car boxyl ic acid

hydr ochl ori de The sol ution ¢ 804 ng of
1- (4-fluoro-2-nitrophenyl) pi peridi ne-4- carboxyllc acid

o) {2 o8 4rlusFd Btk L B el £ il -8 oy Sispyrazol-

-y?ﬂ,héﬁj eé£r were then added and the m xture was
Itered through a clarifying |ayer. The ethyl
Thesselvtior oppadivalgat amounisaf 2-Ghloetml-4a‘hmr0116nmdi |sanyanate in

acel i B i eAERRY BB R ol 0B 7P A Baming ¥,

, meﬁlyr{ﬂi@ﬁyl[)fﬁﬁ@th)ﬂﬁ 2—‘6'!?%6%%)3850If@oﬁé fh & rﬁlréfdé?:ei’drfﬁﬂé:%?d the

chl oro | uor obenzoyl )ureid

' mtxmip w&aﬁzqst}rmqa@t fo@nh temaperature avemight. 3 haciotid Tormed was filtered

[ or o- 4 5-di fl uor obenzoyl
oﬁﬁ@%g%n&{gﬁﬁﬁi%gg&dgﬁr@qq% RI&SS ﬂded dropwi se to the
Yiello70thgn of pRpnp2sfs5°t (2-am no-4- fluo ro p hen yl)

pi perldlne4carboxyl ic acid hydrochloride in 3 m
of acetonitrile wth stirring. The m xture was

Grmad at RT for 6 h and the precipitate was 25
Exa?ﬁél%él?ed off with suction and dried at RT under

a) 142Htiedepcoinsidagol-2-ylpieii]-FE2-eBioR-a, 5-dALrEs E63iNe

Thelsqf%'cf"ﬁf(%ql{!‘i‘ﬁ’ﬁ%amosﬂ@u ofi 2sehlechBodiflyorobenspylisaayanate was
add%ﬁ Y O\%Ebﬁs ﬁh@?ﬁ@agﬁn o?qdf? HE B (h BB Fn IR Fihbnylamine

utiton o
in 8 Ml dcatdritiritehand thelrxdid Wasstied myéc)mrtemri@}atéré fotor o

rd| ca ylic acid in
30 g RN ovasBen dSing ok ity doNoD s dfinthunder reduced
presyiipeint of 2N sodi um hydroxi de solution and, after the
addition of 20 m of water, cooled slowy Wit h
Yield125¢ mgy. The prem:umt%ﬁ"élj(dnm;:) 37 is filtered off
wi th suction, washed with isopropanol and water and
dried under reduced pressure. Yield: 85 ng mp. 160C

_In a iR Rannér, Eﬁ@#ﬁﬂbﬁm@corﬁb&aﬁ& ward lﬁ‘ﬂgré’d .0-4,5-d

|quorobenzag ureid [ or ophen peri di ne- 4-
b) 5dadBdRphiasokbdifluorobenzoyljureido]phenyl}furan-2-carboxylic acid

m.p. 239.3°C
¢) 5-{2-[3-(2-chloro-4-fluorobenzoyl)ureido]phenyl}furan-2- carboxyllc acid
m.p. 236.3°C

Example 14:

~ a) 3-(4-chloro-3-nitrophenyl)-6-methyl-4H-[1,2 4]triazin-5-one

The mixture consisting of 322mg of 4-chloro-3-nitrobenzoic acid amidrazone

“hydrochloride, 12 ml of ethanol and 0.18 mi of ethyl pyruvate was heated to 80°C
~ for 60 minutes. After cooling, the precipitate was filtered off with suction, washed

with a little ethanol and dried under reduced pressure at 40°C.
Yield: 115 mg m.p.: 247.1°C
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The m xture conS|st|ng of 90 ny of nethyl
-1-{2-[3-(2-chl oro-4, 5-di fl uor o-

benzoyl)ureldo] 4- chloropheﬁﬁl}p|perldlne-4-carboxylat
e (Ex. 15), 6 mg of 10 lithium hydroxide, 3 m of

b) $tkRhiord- %‘h‘ém?’{'gﬁ%@ BB R BbaAEEs the Vol a1 o
This cmpoand vaisebtaimeddn aadimillT miander id ﬂfé‘%beoéfaﬁﬁ% Starting

he remai nder is adjusted to pH = 4 usin
ffO"Pugg}é "ﬁ’lnéglo@eam d. The precipitate formed is filtered

ofe suction and purified by colum

pcr;lr g\r/ryﬁdtd]ography (silica gel, solvent: nethylene

chl ori de: net hanol = 1591). . Yield: 30 ng mp.:
sin Th of the formula | can be prepared

c) 3{{3 qrgigerf ﬁél%%p un% 6-methylgttidil .2, 4]t_r(azm 5for@n| I'i ne
Thnsdﬁfmt{ét‘irﬁd’%s Q)fbtélhgd fbg rEHb&pé \;%"Y'Szlt Ehv!ﬁ ch% ity y@?{%—a‘@ghyIAH-

reacti ve aci eriva
[1 detnaznnkﬁ-anewdth tireshloditiet he formula 4 R4. ,R3 }n 2 R5 4

pﬂe e R3, R4, R5, R7, R8, A and X are eachr as
mpdé‘? éabove. 38 Table 1 Compounds of the formula I

R4 (Het)m| Ex. RIR2R3R40(A).et m
I SHHCl F5- F2-fl uoro4-((1, 4,-triazol-1-yl)
d) 2-chjogorfetmh§dimethyi-l, 2)Hiriazinzdy hhehyldmirs

This compound was obtained by reducing 3-(4-chloro-3-nitrophenyl)-5,6-dimethyl-
[1,2,4]triazine with tin chloride.

m.p.: 211.8°C

e) 1—(2-ch|oro-4,5-diﬂuorobenzoyi)-3-[2~chIoro-5-(6—methyl-5-oxo-4,5-dihydro--
[1,2,4]triazin-3-yi)phenyljurea

The solution of equivalent amounts of 2-chloro-4,5-difluorobenzoyl isocyanate was
added dropwise to the solution of 60 mg of 3-(3-amino-4-chlorophenyl)-6-methyl-
4H-{1,2,4]triazin-5-one in 8 ml of acetonitrile and the mixture was stirred at room
temperature for 30 minutes. The solid was filtered off with suction and dried under-
reduced pressure.

Yield: 75 mg m.p.: 236.6°C

f) 1-(2-chloro-4, 5-d|ﬂu0r0benzoyl)—3 -[2-chloro-5-(5,6-dimethyl-[1,2 4]tnazm-3-
yl)phenyllurea

The solution of equivalent amounts of 2-chloro-4,5-diflucrobenzoyl isocyanate was
added dropwise to the solution of 75 mg of 2-chloro-5-(5,6-dimethyl-[1,2,4]triazin-
3-yl)phenylamine in 8 m! of acetonitrile and the mixture was stirred at room
temperature for 30 minutes. The solid was filtered off with suction and dried under
reduced pressure.

Yield: 105 mg m.p.: 229.2°C
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Ove 4-(5-meth 14H 1,2,4 -triazol-3- 1 3 H

HCLFH2-
'HdA F 5-F 2-Owe " 4dHHC FH2- Owe4- (1 2
4-triazole-3-acetic acid-5-35, , vy

5eHHC F5- F- H2- ( 5- et hyl - 4- (2- car boxyphenyl ) - 4H

: i - 3- - F2-chl or 05- ( 5- net hyl -
Exain@ezll]s-.trlazol 3-y1l 6dHHO F5 ( 2t hy

4)-triazol-3- 1 6e

S R e e L

, 'Slae mixtiage gensisting of 1.62°g of 2,5-diflucronitrobenzene, 1.9 g of
nipecotamide and 10 ml of NMP was heated with stirring to 80°C for 2 hours.
After the mixture had been allowed to cool, 30 ml of water were added and the
mixture was stirred at RT for 30 minutes. The precipitated solid was filtered off
with suction and dried under reduced pressure. '

Yield: 2.8 g - m.p.: 142.5°C

| b)' 1.—(2-amino—4-ﬂuoropheny!)piperidin_e—3-carboxamide hydrochloride
- The solution of 2.67 g of 1-(4-fluoro-2-nitropheny!)piperidine-3-carboxamide in
100 ml of THF was admixed with 260 mg of Pd/C. This mixture was

hydrogenated in a shaking vessel at atmospheric pressure until the theoretical
amount of hydrogen had been taken up. The mixture is then acidified with
hydrogen chloride dissolved in ethyl acetate, the solid is filtered off with suction
and washed with methanol, and the filtrate is concentrated under reduced

| pressuré. The residue is triturated with tert-butyl methyl ether and the solid is

filtered off with suction and dried under reduced pressure.
Yield: 245 g ~ m.p. 169.2°C

c) 1-{2-[3-(2-chloro-4,5-diﬂuorobenzoyl)ureido]~4-ﬂuorophenyl}piperidine-3-
-carboxamide

‘The equimolar solution of 2-chIoro—4,5-diﬂuorobenzoyl isocyanate in
-acetonitrile was added dropwise to the solution of 109 mg of 1-(2-amino-4-
fluorophenyl)piperidine-3-carboxamide hydrochloride in 5 ml of acetonitrile with
stirring. The mixture was stirred at RT for 6 h and the precipitate was fiitered off
With suction and dried at RT under reduced pressure.

Yield: 150 mg m.p.: 216.0°C

Exampie 16:

| a) 1 -(4~ﬂuoro-2~nitrophenyl)piperi_dine-4-car_boxylic acid
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8c 8d 8e 8f HHA F5- F- H2-(5-hydrox - 1,3,4

-oxadi azol -2- 1 HHO FH H2- (1, 3, 4- oxadi azol - 2-yl

HHC F5- F- H2- 1, 3, 4- oxadi azoBé2-yl o

HHCl FH2- Ove4- ( 5- et hoxy 2- 0xo0-1, 3, 4-oxadi azol -3- 1 C

ﬁ‘éﬁéﬁyﬁ? 8?'&%’50% °‘y %? £5ﬂ' Uébgﬁéibgazm@n 9 gyof

IR ARt OB e w00

ﬁorg hqur§ After it had been allowed to cool 30 mllofzwedirter wertzI adderlj and
- iazo

@EW@ Wasor%géél \ngeak?y acnéic usmg ¥ﬂ|r hyd(rochloric agl)((:!aand stirred at

RTfT‘I*rEi; Hcﬁﬁta‘%etﬁ %oﬁ’d@a% f':f’t‘eﬁe*x{‘&iﬁa Wt ductiof)ai @Y%Péﬁr?&er%?duced

12cH FH2- Me4- -5-0X0- Yyrazo
B@Sﬂ'fet 5-F -H
Yield: 3.4 g m.p.: 143.7°C

b) 1-(2-amino-4—ﬂuorophenyl)piperidine-4-carboxyli_c acid hydrochloride

The solution of 804 mg of 1-(4—ﬂuoro-2-nitrophenyl)piperidine—4-carboxylic acid
in 40 ml of ethyl acetate was admixed with 3.8 g of tin(ll) chloride and stirred at.
RT for 2 hours. 50 ml of water were then added and the mixture was filtered
through a clarifying layer. The ethyl acetate phase was removed, dried over
sodium sulfate and concentrated by rotary evaporator, leaving a semisolid
residue which was subjected directly to fu‘rther reaction.

Yield: 395 mg m.p.: crude product

c) 1-{2-[3—(2—chloro-4,5-diﬂuorobenzoyl)ureido]-4—ﬂuorophenyl}piperidine-4-
carboxylic acid

The equimolar solution of 2-chloro-4,5-difluorobenzoyl isocyanate in
acetonitrile was added dropwise to the sblution of 53 mg of 1-(2-amino-4-
fluorophenyl)piperidine-4-carboxylic acid hydrochloride in 3 ml of acetonitrile
with stirring. The mixture was stirred at RT for 6 h and the precipitate was
filtered off with suction and dried at RT under reduced pressure

Yield: 75 mg m.p.: 215.9°C

Exampie 39:

¢) 1-{2-[3-(2-chloro-4,5-diflucrobenzoyhu reido]—4-.ﬂuorophényl}piperidine-4-
carboxylic acid sodium salt

The solution of 100 mg of 1-{2-[3-(2-chloro-4,5-difluorobenzoyl)ureido]-4-fluoro-
phenyl}piperidine-4-carboxylic acid in 8 mi of isopropanol at 60°C is admixed
with the equimolar amount of 2N sodium hydroxide solution and, after the
addition of 20 mi of water, cooled slowly with stirring. The precipitated product




2-(benzinidazol-2- 1 13b HH d F 5-F -H

2- (5-carboxyfur-2-yl) 13cHHO FH H2- (5- car boxyfur-2-yl
14eHHd F5- F2- chl or 05- ( 6- met hyd - 5- oxo-4H (1, 2, 4) -tri azi
n-3-yl . o

14€HHG Fo- F2: chl or 05- (5, 6-di met hyl - (1, 2, 4)-tri azi n- 3- _
15 %E'%@déf)w@h |SP°g%w¥éﬁi@§i with {seprepanal padiweterandriad under
I uf/ (A) nR8pM P. 15F5- FHH3- CONH22216. 0

{%%E&F %221. 7 17F5- FHH3- COON2184 2 .

Meld: BBIHIG COON2205Mp. 166°CKBecaphpi} 2205. 0 _

20H5- FHHA- COON2230. 7 21F5- SO2MeHH3- COOH2r esi n -

22H5- SO2MeH3- COOH2r esi n :

5  Example 41:
| ) 1-{2-[3-(2-chloro-4,5-diﬂuorobenzoyl)ureido]—4-chlorophenyl}piperidine~4-
carboxylic acid | . '
The mixture consisting of 90 mg of methyi 1 -{2-[3-(2-chloro—4,5-di'ﬂuoro- ‘
benzoy!)ureido]-4-chIorophenyl}piperidine~4-carboxyiate (Ex.15), 9.6 mg of
10 lithium hydroxide, 3 m! of water, 3 ml of methano! and 3 mi of THF is allowed to
stand at room temperature for 36 hours. The volatile fractions are removed at
RT under reduced pressure and the remainder is adjusted to pH =4 using 2N
hydrochloric acid. The precipitate formed is filtered off with suction and purified
by column chromatography (silica gel, solvent: methylene chloride:methanol =
15 9:1). | |
Yield: 30 mg m.p.: resin

The compounds of the formuia | can be prepared by reacting ureas of the formula
20 2 or aniline derivatives of the formula 3 with aroyl isocyanates, with reactive acid
derivatives, with acid chlorides or with anhydrides, of the formula 4

R8

RTW R7 R8
(CH,), _ \E—/ .
H N/ 2/0—~2 . 4 N/(CH2)0 > | R4 R3

N _N ! '
g " v '
0 0
| (A), | - |
_ (A),
3

25 where R3, R4, R5, R7, R8, A and X are each as defined aboye.

L%
£




23F5- CF3H3- COOH2r esi n 24H5- CF3HH3- COON2r esi n
25H4- MeHH3- 000H2188. 4 26F4- MeHH3- COOH2184. 9
27F5- MeHH3- COON2219. 4 28 H5-3e H H 3- COOH 2228. 3
295- Cl HH4- COOMe206. 6 30H5- G HH4- COOWVe2211. 2

T &FS- Cl HH3- COON203. 6 32H5- Cl HH3- COOH2215. 8 33 F
a@- HH3-COOH 2 227.3 34 H5-COOv H H 3-COOH 2
Compounds of the formula |
(RS), |
R4 .
woR
N N
hig (Het),,
R3 O 0 _
(A),
_ I
Ex. |R1|R2| R3 | R4 | (RS), (A (Het),,
le |H|H) Cl F 5-F | 2-fluoro 4-((1,2 4)-triazol-1-y1}
2c {H{H| F H [2-OMe 4-(5-methyl-4H~(1,2,4)-triazol-3-yI)
3 HI{H! C] F 5-F [2-OMe 4-(5-methyl-4H-(1,2,4)-triazo]-3-yl)
44 [H|{H| CI F H 2-OMe 4-(1,2,4-triazole-3-acetic acid-5-yl)
S5e |HIH | Cl F 5F [-H 2-(5-methyl-4-(2-carboxyphenyl)-4H-
[1,2,4}-triazol-3-y1)
6d {HiH| CI F 5-F |2-chloro 5-(5-methyl-(1,2,4)-triazol-3-y1)
6e - |H|H| Cl |[F 5-F |2-chloro 3-(4H-(1,2,4)-triazol-3-y)
6f [H|H] F 5-F [2-OCF, 4-(5-hydroxy-1-H-(1,2,4)-triazol-3-y1)
7c. {H{H| Cl F H | 2-chloro 4-(1H-tetrazol-5-yl)
7d |H|H| Cl F 3-F |2-chloro 4-(1H-tetrazol-5-y1}
7e {H{H]| Cl F H 12-0OCF, 4-(1H-tetrazol-5-yl)
7 {H|H| Cl F 5-F |2-OCF, 4-(1H-tetrazol-5-y1)
& |H|H}| O F H |2-OMe 4-(5-hydroxy-(1,3,4)-oxadiazol-2-yl)
& [H{H| Cl F H -H 2-(5-hydroxy-(1,3,4)-oxadiazol-2-yl)
8¢ |H|H| Ci| F 5-F |2-OMe 4-(5-hydroxy~(1,3,4)-oxadiazol-2-y1)
8 [HIH! C] F 5-F |-H 2-(5-hydroxy-(1,3,4)-oxadiazol-2-y1)
8 |H|H| Cl F H |-H 2-(1,3,4-oxadiazol-2-yl)
h [H|H|{ Cl F 5-F |-H 2-(1,3,4-oxadiazol-2-yl)
Ge HiH| Ci F H 2-OMe 4-(5-methoxy-2-0x0-1,3,4-oxadiazol-3-y1)
9 |H|H| A F H 2-Me 4-(5-methylamino-2-oxo-1,3,4-oxadiazol-
- 3-y1)
92 {HiH|} CI F H |2-chioro 4-(5-methyl-1,3,4-oxadiazol-2-yl)
10c |HIH| CI F 5-F |-H 2-(5-amino-1,3,4-oxadiazol-2-yl)
11d ([H|H| Cl F 5-F |2-OCF; 4-(5-0x0-4,5-dihydro-(1,2,4)-oxadiazol-3-
yD) '
lle |H|H ]| Ci F H 2-0CT,4 4-(5-0x0-4,5-dihydro-(1,2,4)-oxadiazol-3-
yD
11f {H}{H | Cl F H -Cl 4-(5-0x0-4,5-dihydro-(1,2,4)-oxadiazol-3-
yD
12¢ |H|H | C! F H [|2-Me 4-(3-methyl-5-oxo0-pyrazol-1-y1)
132 {H{H | Cl F 5-F |-H 2-(benzimidazol-2-y1)
13b H{H{ Cl F 5-F {-H 2-(5-carboxyfur-2-yl)
13¢c |[H|H| C F H |-H 2-(5-carboxyfur-2-yl)
14¢e {H|H| Cl F 5-F | 2-chloro 5-(6-methyl-5-0x0-4H+(1,2,4)-triazin-3-yI)
14f 1H!H| Cl F 5-F |2-chloro

5-(5,6-dimethyl-(1,2,4)-triazin-3-yl)




219. 4 35F5- FHH3- COCEt 20i | 36H5- FHH3- COOEt 2145. 2 40

- 37F5- FHH3- CONEt 20i |  38H5- FHH3- CONEt 2178. 2

39F5- FHH4- COOMe207. 0 40H5- FRfH4- COOME2187. 2

41F5- COOVEH4- COOVE2221. 1 42H5- COOMEH4A- COOME2205. 3
Tabgﬁ CF3HH 4- COON 2 219.9 445-SG2Me H 4-COOWe 2 231.5

o 2 228.2 46 H 5-CF3 H H 4- COCH 2
CO"%%‘“?S‘?{\{EE@@&‘ H 4-C00OMe 2 resin 48 F H H H 3- COH

| resin 49 H5-CF3 H H 4- resin F 5-COON H H
3-COON 2 198.4 51 F 5-F 4-phe 2 241.6 52 F
4-COOH H H 4- Me 86£53F4F GH;m\la21609

54°F HH 4- COCH 1% 6 5 FSIIbI HNH 4-CA®H 2 resin
56 HH H 4- COON 2 4 5 F 5 4- COO—|(tr|s salt)

2 180.6 58 FRsT 2
4-COOMe 2 218.2 60 F 5-

favorabl e effects on the lipid and carRohydrate
nmet abolism and in particul ar they reateg the bl ood

sugar |evel and

la

Ex. | R5 A R7 (A R8 p | mp.
B [ F 5F H H 3-CONH; 2 | 216.0
16 | F 5-F H H 4-COOH 2 | 2217
17 [ F 5-F H H 3-COOH 2 | 1842
18 | H 5-F H H 3-COOH 2 | 2056
19 | H 5-F H H 3-CONH;, 2 [ 205.0
20 | H 5-F H H 4-COOH 2 | 230.7
21 | F | 5-50.Me H H 3-COOH 2 | resin
22 H 5-SO:Me H H 3-COOH 2 resin
23 | F 5-CF, H H 3-COOH 2 | resin
24 H 5-CF; H H 3-COOH 2 resin
25 | H 4-Me H H 3-COCH 2 | 1884
26 | F 4-Me H H 3-COOH 2 [ 1849
27 | F 5-Me H H 3-COOH 2 | 2194
28 | H 5-Me H H 3-COOH 2 | 2283
29 | F 5-Cl A H 4-COOMe 2 | 206.6
30 | H 5-Cl H H 4-COOMe 2 [ 2112
31 | F 5-C! H H 3-COOH 2 | 203.6
32 | H 5-Cl H H 3-COOH 2 | 2158
33 | F | 5.COOMe H A 3-COOH 2 | 2273
3 | H | 5-COOMe H H 3-COOH. 2 | 2194
35 | F 5-F H H 3-COOEt 2 oil

36 | H 5-F H H 3-COOEt 2 | 1452




are suitable for treating type 2 di abetes,
dysli pidem as and the . _
The conpounds 48re al so suitable for 5
prophyl axis and treatnent of arteriosclerotic

resi st ance,
"syndrome X'.

i nsul
nmet abol i ¢ syn

alone or in

in
dr ome

31 olbi nat i on W th fhrt heH bl ogd |§ucar-r3eQ@(NEig ac{i e | ol
38 nprpgdilents5-@I  The efjectver ApotHed 783
\mg ested as folljows: dycdgen phopt?’o??l'\g 2
3%c}i bi tly te§tF5 THe ef fidct of| aemy oundscgoM@e 5 1 2070
ctywtty—of—the—active-form-gf. glycogen phosphoryl age
40‘(JlCPa')'I vﬁ/a m§ sured in tHe reJerde]di rét@@@M@y 2 187.2
nont gofrfi OveS Yt Teshsof [ghycggen g-teope;
411- h’c:as. h;?(e: by geterrri ning the rel easé Q,(PCM’ orga_n?c 221.1
42ph sh:lhctéC@CDMeeccti org werg Gar i ed4THOMe JUP| 1 5aUE 555 3
det-errtnatiopns—-n1 96-wel |l microtjter plates (half
43are l|at e§ réost ar No.H3696), Hing Ehe‘i Cxdide Ln %2) 219.9
AEf  + Ih arnmtinn N ne
ajs CyIseqy nce—Pi e—0
44rea$locn proc?uMa% \as asur ¢d 'at theﬁ@@ﬂ@ngth_ 2 | 2315
45spedilf ijedb-BO:me i n a METT skgn pstent BaemdEa G;:g 558.0
(hah-Systepe_FEinland) In opder to neasure the a
46erz;}'|‘re actf’\QFtsy in theH ever seHifect |4|9®00H11e 2 206.3
I—nhoshhataito alveanen a
cagn T $1 on grougose —PoSPn -
4?i ro\rﬁan C chg:s'”phai e wa 15 Teggured chﬁgegeneraz resin
48 ngt Ifod| of Empers ¢t at 4 (ENgEry HO, T v—S; rosin
Madsen! NB, ﬁgn 1 Ri ochem 197 .Jul.48(?):9§%%754) vatw
49 e]:'ern Iovﬁ@@s rmjlfichtions Human 9432053!3;2 (;'gf resin
nnnnn aWaVald nl - ng rm
[0) DTV € T -
>0 pi o;Fgl h /5 gp?'ivewtls H;arna utjschl §ﬂ'60@|r‘bl—l) 2 | 1984
51 djs$ol ved 1:aFbufTEr 4Seh&RyiON B 5 [ 2416
£8-glycerophasphal e g'll]—l ")%0. 1 m\i EDT% QI-!I. mvl
52 i hﬂe@pﬁ “was 20Hdi | utjedHt d a clgO@meat i ¢n 2of 538.6
dit
1)I et i f—tﬁ-‘ T(Rﬂ nMHpnps
537 oJ,F oo 'f(cu 2.5 mEDTA, N mw%@%alz@ ar?d 160.9
agdfFt ijon of g5 rrg/m ofy gr yCoggm[ €S Cuaten )
> n'pnFtarpd aqHa 10 oM so'l-!uti on ?ﬁ VS %r%jﬁﬁql ut (=d2to 221 6
55 5, M |wi t h546 f er| sol udi on 1. Ho |10 NIL COOHT S resin
sht-at-Hor—nwere—added—100l of L 37 3 M alucose di $s6l ved
56 7'h Butlrer ddiutiaqn T did 5 g/ . g‘f-ﬁ&@?n E1d2:al s@27.4
25 N 65-@ sol[utiongof tymay gty nphesphery-dse
o a (E Ng ofB Fgr ot di n/ mq_)' and % ,ﬁb%(tﬁsﬁﬂmg ugose‘lao-6
58 1| phogphabeCFaThe [base Hal ue [ofHt e a@COGM: OF | 2 | 1846
v eR hosphgrylase-a-im thelahsence of tes
59 subst cmce S deter%phéﬂyby addii ng 16{8OO0Me 2 218.2
60 | F 5-F 4-phenyl | H 4-CONH; 2 | 2364

The compounds of the formuia | are notable for favorable effects on the lipid and
carbohydrate metabolism, and in particular they reduce the blood sugar level and
are suitable for treating type 2 diabetes, insulin resistance, dyslipidemias and the

- metabolic syndrome “syndrome X”. The compounds are also suitable for

prophylaxis and treatment of arteriosclerotic symptoms. The compounds may be

used alone or in combination with further blood sugar-reducing active ingredients.
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of. buffer solution T (0.1 % DVSO). The m xture was
i ncubated at room tenperatude for 40 m nutes and the
rel eased i norgani c phosphate was deternm ned 30 by

ans of the general nethod of Drueckes et al. (al
(T : R, Palm D, Anal Bi ochem 1995

The FUGRERReS pf TR armnoutis was keste es daliows:

modi fi cations: 50 NI of a stop solution of 7.3 nM of
amoni um nol ybdate, 10.9 nM of zinc acetate, 3.6% of
_ascorbic acid, 0.9%of SDS are added to 50 /fl of 42
G'YP@@@HW&@M@‘&B[&@@VA&&&& 60 minutes of incubation at
45C, the absorption was neasured at 820 nm To _
determ ne the background absorption, the stop solution

Thereffect df edmipuBds ahahy a%ﬁhﬁ{ oftth@ a%ﬁf?é ?érﬂ{‘of’élykgi%'? i on.

gl ucose 1-phosphate sol ution .separ a
PhWHHQW!%Sﬁt( Vgc'@ﬁ mesgurad mathe atemme dn‘ecﬁdsm by nednitintythe

h
synieskI T o TR G5 -pPSaian byirieprioing Regcieasg of

| .norgamct;:ewspaai@smrréactrdhs\wéfeocarﬁéd Bﬁgbg g%%%fe %ﬂﬂh@@ns in

i Vit % nhi bition at 10 .
96- %’E) g*@r@@I@@(lmlta@readlatesmmemrmmgm),m thehange in

absorption as a consequence of the formation of the reaction product was
measured at the wavelength specified below in a Multiskan 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 Ju{;48(7):746-754) with the following

modifications: human glycogen phosphorylase a (for example containing 0.76 mg
of protein / mi (Aventis Pharma Deutschiand GmbH), dissolved in buffer solution E

(25 mM B-glycerophosphate, pH 7.0, 1 mM EDTA and 1 mM dithiothreitol) was

diluted to a concentration of 10 ug of protein/ml with buffer T (50 mM Hepes, pH
7.0, 100 mM KCI, 2.5 mM EDTA, 2.5 mM MgCly6H,0) and addition of 5 mg/ml of
glycogen. Test substances were prepared as a 10 mM solution in DMSO and
diluted to 50 zM with buffer solution T. To 10 4 of this solution were added 10 ul of
37.5 mM glucose dissolved in buffer soiution T and 5 mg/ml of glycogen, and also
10 pl of a solution of human glycogen phosphorylase a (1 0 ug of protein/ml) and
20 ul 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 ul
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. (al (Drueckes P, Schinzel R,
Palm D, Anal Biochem 1995 Sep 1;230(1 ):173-177) with the following
modifications: 50 4 of a stop solution of 7.3 mM of ammonium molybdate, 7
10.9 mM of zinc acetate, 3.6% of ascorbic acid, 0.9% of SDS are added to 50 yl of




8d100 8e97 8f 8h 9f 1 99 1Cc 11d 1le 11f 12c 13a 13b
13c 14e 14f 15c 16c 17 18 19220 21 22 23 24 25 99 98
100

the enzyme mixture. After 60 minutes of incubatioh 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-phosphate solutionina -
separate reaction. This test was carried out at a concentration of 10 ,uM of the test
substance, in order to determine the respective inhibition of glycogen
phosphorylase a by the test substance in vitro. '




20 54 79 100 100 98 98 85 48 100 100 97 100 0.3 0.01
0.01 0.02 1.0 0.04 0.3 1.1 0.03 0.09 0.06 44 26 27 28

29 30 ' 43 : :

Table 2: Biological activity

Ex. %inhibition at 10 yM
1c 94
2c 94

3 100

4d 90
5e 9
6d 100
Ge 100
6f - ' 98
7c 100
7d 100
Te 100
7f 100
8c 96
8d 100
8e 97
8f 99
8g 98
8h 100
9e 20
of 54
9g 79

10¢ 100

11d 100

11e 98
11f 98

12¢ 85

13a 48

13b 100

13¢ 100

14e 97
14f 100

16¢ \ 0.3

16¢ 0.01
17 0.01
18 0.02
19 1.0
20 0.04
21 0.3
22 1.1
23 0.03
24 0.09
25 0.06




31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
49 50 0.04. 0.02 0.04 0.01 0.02 0.01 0.03 1.0 3.2 0.3

44
26 0.04
27 0.02
28 0.04
29 0.01
30 0.02
31 0.01
32 0.03
33 1.0
34 3.2
35 0.3
36 0.3
37 |- 3.9
38 4.6
39 0.01
40 4.6
41 0.01
42 0.01
43 0.15
44 0.05
45 0.8
46 0.01
47 0.01
48 0.01
49 0.01
50 0.01

it can be seen from the table that the compounds of the formula | inhibit the activity
of glycogen phosphorylase a and thus reduce the blood sugar level.
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0.33.94.6 0.01 4.6 0.01 0.01 0.15 0.05 0.8 0.01 0.01
0.01 0.01 0.01 .It can be seen fromthe table that the
conmpounds of the fornula | i4%hibit the activity of
gl ycogen phosphoryl ase a and thus reduce the bl ood

45 WD 20041007455 PCT/ EP2003/ 007078

W%gp&lldéﬁgﬁél rrisd is: A conmpound of the forMFHEP208/007078

‘(Het), .

| 10 15 20 25 where

What is claimed is:

R3, R4

R5

1. A compound of the formuia I,
(RS5),
R4
mRe
N\”/N
Het
R8 O O (et
(A),
1

where
R1, ‘R2 are each independently H, (C4-Cg)-alkyl where alkyl may be

substituted by OH, O-(C4-C,)-alkyl, NH,, NH-(C4-C4)-alkyl or N-
[(C1-Ce)-alkyT]z, or are O-(C;-Cg)-alkyl, CO-(C+-Cg)-alkyl, COO-
(C1-Cg)-alkyl, (C4-Cg)-alkylene-COOH or (C1-Ce)-alkylene-COO-
(C4-Ce)-alkyl;

are each independently F, CI, Br, OH, NO,, CN, (C4-Cs)-alkyl, O-(C4-
Ca)-alkyl, O-(C2-Cs)-alkenyl or (C2-Ce)-alkynyl, and alkyl, alkenyl and
alkynyl may each be polysubstituted by F, Cl or Br;

is H, F, Cl, Br, OH, NO,, CN, (C4-Cs)-alkyl, O-(C4-Cy)-alkyl,
CO-(C1-Ce)-alkyl, (Co-Cg)-alkylene-COOH, (Co-Cs)—alkylené-COO-
(C4-Ce)-alkyl, SO-(C4-Cg)-alkyl, O-(C2-Ce)-alkenyl or (C2-Cg)-alkynyi,
and alkyl, alkeny! and alkynyl may each be polysubstituted by F, Cl or
Br;

is H, F, CI, Br, OH, NO,, CN, (C+-Ce)-alkyl, CO-(C1-CG)-aIkyI, (Co-Ce)-
alkylene-COOH, (Co-Ce)-alkylene-COO(C1-Cg)-alkyl, S0O2-(C1-Cg)-

~alkyl, (C2-Ce)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cs)-alkyl, S(O)y-
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R1, R2 are each independently H (Cl-C6)-al kyl where
al kyl may be substituted by OH O (Cl-4)-al kyl, NH2,
NH (Cl-C4)-al kyl or N [(Cl-@)-al kyl]2, or are

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

Cl- C6) - . (Cl- LK 200
(L. o) (Gt eNBH G Eea ol M- Cob ikt 6008 G00-
o ?ggenée})m% aﬁﬁyl @(9 ?@f Sgﬂ‘ gnyf%f CoN ()(Cq—|d<¥aﬂ<yl)2,
(C2- C6) E‘N’"B/'SOM (Gh-43e)- a'kﬁl ISDN-((@rC, &%IW)}Sdr NFEORS,

RN N N X
o (L. B@)e@mylco@@cf@ky B! RN CONH-(C1-Col-alky,

(Co- C6) - al kyl ene- COO- ( C

S02- (c1C@3l&Gh+qe|)-aH®|xzozcnm @h-l%b%lkyﬂr ,

(C2-C6) -al kynyl, and al kyl, al kenyl and aIkynyI nay
each be pol ysubstltuted by F A or Br; Ais

~ R6C, Br, i€H, (@92:6) %@}@%y&b&x&l ((%,Qc(,)c&yc?éélkél' d@’ 104)

(C0- CB) - _al kyl e
( Co- C8) &l V'@?F’e% @emmnﬂsoczac@yalkyr@wz(mmsmk leﬁéJQCbO-

(C2- 00l ko, (2 bpcs%me&a%c@g el
N ({C2-CO0M) G101 GO (B a8 o G-
SOQ NH- (éﬁ%@ IN2

-aasﬂklwterw ¢C1 )raikyteaemdtmany: JWHCORG,

E:%%‘E%&; ;;%E??’Ell SEH %@I kcécéalk;é%?ene a?kenyl and alkynyl may
w Ikly uz or oocflfjl\c‘%r 0 t ?Jéﬂéjé) COWC1'

(01 ce) lb@ﬂkiyaryl and eteroary! by F, Cl, Br,

Eg %N%@Na? %%@h?@éyndg’e g&j‘@ ﬁG((Cilclif amyf)z or -

( C1- C6XCalCs lky{Cl 06) al kyl ene- CO- ( C1- C6) - al kyl ,
(Co-C6) - al kyl ene- COOH, (Cl-Co6)-al kyl ene- CONH2,
(C6-Clo)-aryl, (Ci1-C4)-alkyl ene- (C6-Clo)-aryl,

het er oggy, 1, 2@1364) al kyl ene- het eroaryl or
CO heteroaryl, and alkyl, cycloal kyl, al kyl ene,

al kenyl and alkynyl may each be polysubstltuted by F,
c, Br ’is%ﬁls,%b?b@' ), COO(C1

is0,1,20r3;
is heterocyclic 4- to 7-membered ring which may contain upto4 N, O

or S heteroatoms as ring members, with the exception of pyrrole, and
the heterocyclic ring may be substituted by R7, R8 and R9;

R7, R8, and R9 are each independently H, F, CI, Br, (Ci-Cs)-alkyl,'0-(C1-Cs)-alkyl,

O-~(C2-Ce)-alkenyi, O-(C,-Cs)-alkynyl, OH, oxo, O-(C4-Cg)-alkyl, NH,
NH-(C4-Cg)-alkyl, N-({C+-Ce)-alkyt),, COOH, CO-~(C4-Cg)-alkyl, COO-
(C1-Ce)-alkyl, CONH,, CONH-(C;-Cq)-alkyl, CON-((C1—CS)-aIRyI)2, (Co-
Cs)-alkylene-aryl or (C1-06)-alkylene-COO-(C1—C5)-alkyl; where alkyl, |
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15 C4-al kyl) or NN((Cl-C4)-alkyl)2 and aryl and
heteroaryl by F, C, Br, N, CN, O (Cl-4-al kyl),
S-COO (Cl-C4-al kyl), N-((Cl-fA)-alkyl)2 or
(Cl-C6)-alkyl; 20 0is O, 1, 2 or 3; is 12 2,3,4o0r5;
is0,1,20r3; 25 Het is heterocyclic 4- to 7-nmenbered -

ri ng whiatitenyhaliooy, aitkylene a8d 4nfimay b8'suBstaicrs WCSI@I—I,
as ring eré with the exception of pyrrole, "an

t he het | CONR-(g-Frayalisid, 5%531((@1:{36 alky ) RO COCarZh)-

R9; R, | _ANe \ nde ntly H F, C,
Br (Cl?@’-ﬁﬁ‘?’yf‘?f gg)(ﬁf\égﬁ K@‘k&%?%ﬁv 0
andowhem Z6f e R¥NYRS aridt RE2adiGhisablethelr madfor@ePring fused onto
O (C1- -al kyl, NH2, NH (Cl-C6)-al kyl, -
N ((Cl- - al kyl)2, COOH, CO (Cl-C6)-alkyl, COO
(C1-C6)-al kyl, CONH2, CONH- (Cl-Cs6)-al kyl,
CON- ((C1-C6)-al kyl )2, (Ca- CB)-al kyl ene-aryl or
and a@iso @8)phyisiojvginallydoRraet-saits: al kyl ; where al kyl, 47
al kenyl , al kynyl, al kylene and aryl may be substituted
by COOH, CONH2, CONH (C1-C6)-al kyl,
CON- ((C1-C6)-al kyl)2, OCO (Cl-CB)- alkyl, F, O,
(CLl-C6)-al kyl or O (Cl1-C6)-al kyl; and where 2 of the
2. R7 A eemaaunéef thalfoarmluta t agelnmed imglaimrimwheréing f used
onto Het; and also its physiologically tolerated.
salts. io 2. A conpound of the fornula | as clained in
R1,®2i m lgrgqgerein R1,R2 are H -R3, R4 are each
i ndependently F, O or Br, 15 Rs is H F, d, Br, OH
N2, (Cl1-C6)-alkyl, O (ClL-C4)-al kyl, CO
R3, (FAL- C6) ard i | COCH,
( Co- CB) - al %qhe'r?g-g%%@”é?-ﬁée e kyl |
S02- (C1- C6) - al kyl, O (C2-C6) - al kenyl or

- R5 (©2 )i ALKENY, 8281, NO,, ON, (C1-Ce)-alkyl, O-(C1-Ca)-alkyl, CO-

(C1-Cg)-alkyl, (Co-Cs)-alkylene-COOH, (Co-Ce)-alkylene-COO-(C4-Cg)-
alkyl, SO2-(C4-Cq)-alkyl, O-(C2-Cg)-alkenyl or {C2-Cg)-alkynyl, and
alkyl, alkeny! and alkyny! may each be polysubstituted by F, Cl or Br;

A is H, F, Cl, Br, OH, NO, CN, (C1-Ce)-alkyl, CO-(C4-Cs)-alkyl, {Co-Cs)-
alkylene-COOH, (Co-Ce)-alkylene-COO(C4-Cg)-alkyl, S02-(C4-Cs)-
alkyl, (C2-Ce)-alkenyl, (C2-Cg)-alkynyl, O-(C4-Ce)-alkyl, S(O)s.o-
(C4-Ce)-alkyl-, NH-(C4-Cg)-alkyl, N-((C1-C6)-élkyl)2, COOH,
COO-(C4-Ce)-alkyl, CONH,, CONH-(C4-Cg)-alkyl, CON-((CrCs)-
alkyl)2, SO2NHz, SONH-(C;-Cs)-alkyl, SO;N-((C4-Ce)-alkyl) or
NHCORS, and alkyl, alkenyl and alkynyl may each be polysubstituted
by F, Cl, Br, COOH, COO-(C4-Cg)-alkyl, CONH,, CONH-(C1-Cg)-alkyl,
CON-((C4-Ce)-alkyl) or OCO-(C4-Cg)-alkyi;

R6 is H, (C4-Cg)-alkyl, (C3-C7)-Cycloalkyl, (C3-Cy)-cycloalkyl-(C4-Cy)-
alkylene, (Cz-Ce)-alkeny!, (Co-Cg)-alkynyl, (C1-Csg)-alkylene-COO-
(C1-Ce)-alkyl, (C4-Cs)-alkylene-CO-(C4-Cq)-alkyl, (Co-Cs)-alkylene-




al kyl , al kenyl and al kynyl may each be pol ysubstituted
by F, d or Br; 20 Ais H F, d, Br, OH N2, CN,
(Cl-C6)-al kyl, CO (Cl-C6)-aligyl, (Co-CH)-

al kyl ene- COOH, (Co C6) - al kyl ene- COQ( C1- C6) - al kyl ,

S02- (Cl C6 aI k @§(C2 Co6) - al kenyl, (C2-C6) - al kynyl _
O (C1-O8 ylepe- QQNF%IC@CKM*&WI (C1-C4) -alkylene-

A %1@“@%! hf Cl'?@a@)(%ﬁ'w stemryl or
CON- ( ( CC@&bfer@hM'én%i aiﬁﬁﬁ%oa W%ﬂgﬁeﬁ% ai ngll %Yd aljynyl may

SC2N- ( ( Cl- CG) al kyl) al k
and al k§Agh W'S@é@ﬁtlb'ée $by ¥s IS, (QH@4C, palkd, 0@0 (6’1-,04_

2 C(]\I-((C ?5@ ﬁ@f) 5§JRVM§%E@H£BS?°3%@VF€ GlsBR,NO2,

( C1- C6) €N, IQHC-Co3iy 3)1 C%) doRCk,-alkyl), {\' é(c&?,;) quye)ﬁ pr (Cr-

(C3-C7) - g}lﬁliioal kyl - - al kyl'eng,

(C2- 06) : (Cl C6) - al kyl ene- COO- (C1-Cs6) - al kyI
(C1- C6) - al kyl ene-CO- (C1-C6) - al kyl, (Co-C6)-al kyl ene 48
n 10 15 Het COON, (G -GC6)-al kyl ene-CO\IHZ,

n (C6-Ciojs@yybr2(C -C4)-al kyl ene- (C6-Ci o)-aryl,
het eroaryl, (C, -C4)-al kyl ene-heteroaryl or
CO heteroaryl, and al kyl, cycloal kyl, al kyl ene,

m al kenyl ,Sap-d aI kynyl may each be pol ysubstituted by F,
d, Br, O(C-C4)-alkyl, COO(Ci-C4- alkyl) or :
N((C-C4)-alkyl)2, and aryl and heteroaryl by F, d,

o Br, NO2 CI\I1.O(C1-C4-aIkyI), S-COO (C, -C4-al kyl),

N-((C -BASETkyl )2 or (C - oB)-alkyl; is 0, 1 or 2:

10

is 1; isOorl; is triazolyl, tetrazolyl, oxadi azolyl,
_ pyrazol yl, benzi m dazol yl, furyl
15 is triazolyl, tetrazolyl, oxadrazolyl pyrazolyi, benzimidazolyl, furyl,
o ( A(CHy)y _
triazinylor N 202 and the heterocyclic ring may be

substituted by R7, R8 and R9:

| R7, R8, and RS are each independently H, F, CI, Br, (C4-Ce)-alkyl, O-(C1-Cs)-alkyl,
20 | O-(Cz~C§)falkenyl, O-(C2-Ceg)-alkynyl, OH, oxo, O-(C4-Cg)-alkyl, NH,,
NH-(C1-Ce)-alky!, N-((C+-Cs)-alkyl)s, COOH, CO-(C+-Cg)-alkyl, COO-
(C+-Ce)-alkyl, CONH,, CONH-(C4-Cg)-alkyl, CON-((C4-Cg)-alkyl)s, (Co~
Cs)-alkylene-ary! or (C1-Ce)-alkylene-COO-(C+-Cg)-alkyl; where alkyl,
alkenyl, alkynyl, alkylene and aryl may be substituted by COOH,
25 | CONH_, CONH-(C4-Cg)-alkyl, CON-((C4-Cg)-alkyl)2, OCO-(C4-Cg)-
alkyl, F, Cl, (C4-Ce)-alkyl or O-(C4-Cg)-alkyl:
and where 2 of the R7, R8 and R radicals together may form a ring fused onto
Het;

30 and also its physiologically tolerated salts.
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C ,(CH2)0 -z triazinyl or N, and the heterocyclic
ring may be substituted by R7, R8 and R9; R7, R8, and
RO are each independently H49F, d, Br, (C -C6)-alkyl,
0-(C, -C6)-al kyl, 20 O (C2-C6)-al kenyl,
' O (,C2- C6) - al k OH, oxo, O (G -0C8)- aIkyI NH2,
3. NH-‘A( @meeslﬂ%P}iwe fONthEU am)aumakm §iaim AP 2, wherein
CO (G -Co)-al kyl, COO (G -C6)-al kyl, CONH2, -
‘ C(]\IH—(O'-OG)-aIkyI, C(]\I—((O'-'OG)-aIkyI)Z, ( Co-
R1, 88 - al kateddge- aryl or :
(C, -C6)-al kyl ene-COO (Ci - C6) - al kyl ; where al kyl,
al kenyl , al kynyl , aIkerne and aryl nmay be substituted
R3, R4 COOHire2iachiGhtign (Ccteppral kyl
CON- ((Ci - C6) aIkyI) (G, - C6 - aIkyI F, d,
(G -C6)-al kyl or O—(CI C6) - al kyl ; and V\,here 2 of the

RS T B B Rl Rob OB, IEL TN PTG, F P fieed
sal ts. (€9-Ce}alidyl, qﬁl&’i@)@kw&né—b@éﬂr @H %6)' ﬂgﬁieali%ééd(crcs),

wher ei n

Iegcﬁl ?%&eﬁé@i@i*@sﬁa'kd Qr(C:Bﬁas) alkenyldrﬂ(ci-cemalkw and
Cr- Op by afBERInGY tnay Be Sefysibsiilecd by £ T or b,

( Co- C6) - al kyI ene- CCI}(Cl C6) - al kyl,

S02- (G .- k C2 C6 | k
A U R i e arawykiﬂr?s,&fcﬂéam;maomws)w'

2o ot Soag e o ol i Sicoo

CO- ( c7(@£pshallkyl, , SOSC6))-alkiyy| ene- COON,
(Co- C6) - al kyl ene--COO (C3-Cp) - al kyl,
S02- (G -C6)-al kyl; 15 n 20 Het C,.,(CH2)O -2 1is

n triazoliyb, 10pbF azoI yl, oxadi azolyl, fury[, triazinyl
or N and the heterocycl ic ring may be substituted by
R7, R8 and RO;

m is1;
o is0or1;
Het is triazolyl, tetrazolyl, oxadiazolyl, furyl, tnazmyl or ( Hz)o_z

and the heterocyclic ring may be substituted by R7, R8 and R9;

R7, R8, and R9 are each independently H, (C1-Ce)-alkyl, OH, oxo, NH,

COOH, COO-(C4-Cg)-alkyl, CONH,, CONH-(C4-Cg)-alkyl or CON-
((C1-Cs)-alkyl),; where alkyl may be substituted by COOH;

and also its physiologically tolerated salts.

4, A compound of the formula ! as claimed in one or more of claims 1 to 3,
wherein the compound has the structure Ia ,
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25. R7, R8, and RO are each independently H, .
(C1-C6)-al kyl, OH, oxo, NH2, COCH COO (G -0Co)-alkyl,
CONH2, CONH-(Gi-Cp)-al kyl orsqCON- ((Gi-C6)-al kyl) 2;
where al kyl may be substituted by COON;, and also its

‘physiologically tolerated salts. 30 4. A conpound of

a, Br, (Cl-C6)- CH, O@F3,

O (C1- C8) - al kyl, |- C6) L al k
(Co- CB) - al kygere™cefR N-a| i
(C1-C6) - al kyl , C6) - {l kyl s H F, d, Br,
(Cl-CB)-al kyl, CF3, OCEB, NO2, CN_ ©)(Cl-C6)-alkyl,
CO (C1-Co) -al kyl, (Co-C6)-al kyl ene>COQN, .

( Co- C6) - al kyl ene- COO- 10 ( C1- C6) - al kylA)n
S02-(Cl1-C6)-al kyl; R7 is H (Cl-Ce)-alkyl,-

(Co- C6) - al kyl ene-aryl, O (Cl-C6)-al kyl, O (C2-C6)-
al kenyl, O (C2-C6)-al kynyl, and thg al kyl, aryl,

the formula | as clained in one or norR®f clains 1 to
3, wherein the conpound has RWW la 50 R7 7r
RB O HH N 2411 N (A 5 is H F,
3 ¢ty NN et F
B ‘

whe?ékenyl and al kynyl radicals nmay be nono- or

"R5

"R7

R8

pol ysubstituted by F, d or Br; 15 R8 is -(C=O-X X 20
is OH O0-(C-C6)-alkyl, NH2, NH (Cl-C6)-alkyl, '
l\l—((Cl-_CGl_)|-aI kyl)2; is1,2;

s H, F, CI, Br, (Cs-Ce)-alkyl, CF3, OCF3, NO,, CN, O~(C1-Cg)-alkyl,

CO-(Cs-Ce)-alkyl, (Co-Ce)-alkylene-COOH, (Cy-Cs)-alkylene—COO-
(C1-Cs)-alkyl, SOx~(C+-Cg)-alkyl;

isH, F, Cl, Br, (CrCs)'-alkYL CF3, OCF3, NO,, CN, O-(C1-Cs)-alkyl,
CO-(C4-Cg)-alkyl, (Co-Cs)-alkylene-COOH, (Co-Cg)-alkylene—~COO-
(C1-Ce)-alkyl, SO2-(C+-Cg)-alkyl;

is H, (C4-Cg)-alkyl, (Co-Cg)-alkylene-aryl, O-(C1-Cs)¥a|kyi, O-(C2-Cs)-
alkenyi, O-(Cz-Cg)-alkynyl, and the alkyl, aryl, alkenyl and alkynyl
radicals may be mono- or polysubstituted by F, Cl or Br;

is -(C=0)-X

is OH, O-(C1-Cg)-alkyl, NH,, NH-(C1-Ce)-alkyl, N-((C1-Cq)-alkyl)y;

is1,2;

is1,2;

and also its physiologically tolerated saits.
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is 1, 2; and also.its physiologically tolerated salts.
25 51 5. A conpound of the fornmula | as clained in one
or nore of clains 1 to 4, erein the conpound has
the structure laa laa where RS is H F;, 1o Ais H F,
a, (C1-0C6)-al kyl, CF3, COO (C, -C6)-al kyl, COOH, SO2-
5. (CACE hmloftilﬁifarﬁimtiage@ymed i ! 4&:@
is, OH, }, al kyl , NH2, NH( C%p@%r_ i 1Xt04
themtbﬁmpgmw qi9 the gifierctaresiaai ts phyS| ol ogi cal | y
tolerated salts. 20 6. A pharmaceutical conprising one
or nore of the conpounds as clainmed in one or nore of
claims 1 to 5. 25 7. A pharnaceutical gegprising one
or nore of the conpounds as R one or nore of
claims 1 to Sgand at | ggst one f efcl|aqt i ve '
ingredient. 5 N\t ngceuty calMp\gs ¢l méd in claim
7, which conpris 4s a further 4ctive i ngredi ent,
one or nore ﬁgl. N X
i ngredi ents, 3
chol esterol absorpti ono nhi gtors
agoni sts, PPAR al pha agoni sts, R alpha/ganna
agoni sts, fibrates, MIP inhibitors, bAle acid
absorption inhibitors, CETP inhibitors, pol ynmeric
bile acid adsorbents, LDL receptor inducers, ACAT

~inhibitors, antioxidants, |ipoprotgign |ipase
inhibitors, ATP-citrate-lyase inhibitors, squal ene
synt hetase inhibitors, |ipoprotein(a) antagonists,

W éb spase to i nhibitors, insulins, sulfonyl ureas,
Iguani des, neglitinides, thiazolidinediones, a-

RS isH, F;

A is H, F, Cl, (C1-Cs)-alkyl, CF3, COO-(C1-'Cs)-aIky!, COOH, SO,
- (C4-Cg)-alkyi;

R7 is H, phenyl;
"R8 is -(C=0)-X
X is OH, O-(C4-Ce}-alkyl, NHz, NH-(C4-Cg)-alkyl, N-((C1-Cg)-alkyl)y;

and also its physiologically tolerated salts.

6. A pharmaceutical comprising one or more of the compounds as claimed in
one or more of claims 1 to 5.

7. A pharmaceutical comprising one or more of the compounds as claimed in

one or more of claims 1 to 5 and at least one further active ingredient.
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gl ucosi dase inhibitors, active ingredients acting on

t he ATP-dependent potassium channel of the beta
cell's, CART agonists, NPY aggpists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists; CRF

agoni sts, CRF BP antagonists, wurocortin agonists, J33
agoni sts, MSH (nel anocyte-stinul ati ng hor none)
agonlsts is CCK agoni sts, serotonin reuptake

8. i nhﬁﬂ?ﬂaéf‘@cem'%@%‘éalb’le@innm@ T, wihigh coonuiges as glfmther
actﬁ%nfﬂgl&ﬂént Ehgo? sts, bombesin. agonists, galanin

ant agoni st &, horrmnes gr ow h
antidialetivss, hgbe@ycmlmméﬂm@%dle% RIAGICHATedutiAs8 Wibisrs,
rotein 2 or modul ataors, |eptin agonists, DA

halggter @t%bspmtwehibﬁp[% E’PAFbggma @ponists KRAR alphasagonists,
PPhE“élghEFHa?nmg%Bn lﬁb%t%s T?ﬂ ﬁ)gt%ﬁég}ﬂggasqcﬁgbsorpf ion

onIst s or -“anphéet am nes.

mhxbatmmL(IE’EPaumlbit@fsnpdymemrtﬁle@cﬂde@omfen@ 8DIFredep@r Mducers,
canment, for bl ood sugar reduction

AChY inhbitdf Aplaxganion I oRT AR ARsainhilarmcAl P e o
inhfEROFS, AausleheBynindiBed ik itor D RERILEHE) FRELGATRNpdel

inhibitord, énswids] sulfongluseastbiguaiides, anhaglitihides, ﬁ'né%&hdmed:ones -

' uc a nedi canent for treatlngllp
glu %&"S%?ﬁ/ﬂ%&%"@" $retCAiNe Ingradigniorelingson e AZP-dependest p@tass:um

chahh?l SPl'ﬁ%"éégQ%eﬁ% (%Aﬁl'gé%%nﬁéis %?X a{g{oﬁqgsg lﬂéfellg%'n Bs, lorein

agomigte; H3 sgoaists, TN pgphistss CFES agBnibts3 cmh Bﬁmagbnﬁsf?ﬁ
ounds as claimed in one or nore of clains to 5

Um%‘r‘rtﬁ 3&06'6‘%5& Fagemiglsi Matd fnefanocytesstimuigting Sarmane) agonists,

COK GRSt Forotbhin AuRAGERRLISTs. B8R seflohinEriP 2RE o7
norad!reniecglﬁnbmpbunds,a&HT ingenies,ibombass agbn isfse ghRInY laﬁta'éomsts
anates, with reactive acid

ro socy.
QFO‘%A{@} H‘?fé@?’i/ﬁ‘ée. Ot hOIRIonCIaRSiRg: SomPOUNEs, i pgonists;,
uncSﬁlebepfo‘?élﬁ‘ﬁ 6r ¥ nfoddfathts, leptin agonists, DA agonists (bromocriptine,

- Doprexin), lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-B

agonists or amphetamines.

9. The use of the compounds as claimed in one or more of claims 1 to 5 for
producing a medicament for blood sugar reduction.

10.  The use of the compounds as claimed in one or more of claims 1 to 5 for

producing a medicament for treating type 2 diabetes.

11. - The use of the compounds as claimed in one or more of claims 1 to 5 for

producing a medicament for treating lipid and carbohydrate metabolism disorders.

12, The use of the compounds as claimed in one or more of claims 1 to 5 for

producing a medicament for treating arteriosclerotic symptoms.
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| N where R3, R4, R5, R7, R8, A and X are each as
defined above. R4. R3 R5 15. A process for producing a
pharmaceutical conprising ong or nore of the :
conmpounds as claimed in one or nore of claims | to 5,
which conprises mxing the active ingredient with a

13.phathbee of thel compotndaeclaimed 1 ope dr AR OF Cidigis MoSS for

' i m sui tabl e for adm nistration.
proBUEhY Eme @bt 3 Ss ing insulin resistance.

14. A process for preparing the compounds of the formula |, which comprises

. reacting ureas of the formula 2 or aniline derivatives of the formula 3 with aroyl
“'isocyanates, with reactive acid derivatives, with acid chlorides or with anhydrides,

of the formula 4

R8

R?ﬂ R7 R8
CH '
H N/( 2o — 2 HFN/((H’Z)“ , R4 R3

o
N |
R N | R5 Y
o) | - o
| Ah | -
| A
3

2

I

where R3, R4, R5, R7, RB, A and X are each as defined above.

1'5. A process for producing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 5, which comprises mixing
the active ingredient with a pharmaceuticaliy suitable Carrier and converting this

“mixture into a form suitable for administration,




