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W)2006/ 111321 PCT/ EP2006/ 003411 1 Description Azole
derivatives in the formof |ipase and phospholi pase
inhibitors 5 The present invention relates to azole
derivatives of the general formula I, to the

WO20PG Ah3d2Ut i cal | y usabl e salts thereof and tpPCTIEP2E®E/003411
t her eof as nedi ci nal substances WO 2003/ 0051842 A2

‘Descristioty | bes conpounds for inhi bi ti ng hornone-sensitive

l'i pase. 10 These include, benzi soxazole derivatives
and benzi sot hi azol e derivatives. Benzisoxazole

AzolelRilvafiey Pk Tonh 0lpSnsos b SRSy INIRRG oot o

the present invention to provide alternative conmpounds

whi ch have 15 an inhibitory effect on
The preyart fvesdiag irelaias 1o azalederivativestaiéne generapformulahdo the

pharidbeERba RS See IRrdg U & el Bt Rt s meaRal 5,
substéric)es.v\here the neanings are: AS O W- (C’—’O)
-(S=0 -, -(S@2)-;- 25 Xidentically or differently
=C(-R) - "or =N ;

WO 2003/0051842 A2 describes compounds for inhibiting hormone-sensitive lipase.

These include benzisoxazole derivatives and benzisothiazole derivatives.

Benzisoxazole derivatives for inhibiting glycogen synthase kinase 3 are described in

WO 2004/058749.

It is an object of the present invention to provide alternative compounds which have

an inhibitory effect on hormone-sensitive lipase or endothelial lipase.

" The invention relates to azole derivatives of the general formula |

—R2

g
I.

(1)
where the meanings are:
A S, 0;
w -(C=0})-, -{(§=0)-, -(S0,)-;
X identically or differently =C(-R)- or =N-;

Y - =0-o0or-NR1-;
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R1

R2

Y -Oor-NR1L 2 R hydrogen, halogen, (G -Co)-alkyl,
(Cr-C3)-al kyl oxy- (G -C3)-al kyl ene, hydroxy,
(Ci -(C6) - al kyl nmercapto, am no, (G -C6)-al kyl am no,
i -(C2-C12)- al kyl am no,
rmno (G -06) -al kyl am nocar banyl ,
al k l.am no

t it uB@H@?Hw aloged.. (56)85:3%155?/5@1%? %kyl%r—(%:gpa)sa!kyiene
al kyl SHMerW(Ic1a1jg)r§y@pllnfe%t®_éynwoo (© bgs}\l?eﬁ? mino, di-(Cz-Cra)-

pent af | uor osul f an

O CO- NelrHamim GUDOQE&CGQB) aﬂhwammecalct@n@ @E(C£E))-alkylamino-

o &5 eoBa SRk BrisioReg Chcanelivisifonye Cofor

nono- ﬂkylsglmwFaﬁmb@éuwo%w%.tf&lpe%ﬁuo%maﬁ Y (C%Q: Rlaryl,
hydr ogen, é enz&a R2 (C5-C1 6 -
(C1- c4$0aN§<>2|R3( c& bg%ﬁ@ Be-Caplkyimne SHOIOa1Gs)-

(0 CG@R%'I EjJ{:E)d %Qéeégélkﬂ‘é”§r¢9{f§§y5yﬁ§a¢cg9§& *alkylene-CO-

( C' Col R&H@yd»rrmfgmstumecam Anot et p@@)F-@hbMﬁt@f@d@rCs)
- (C2- C]]Z) al kyl am no,

m)no (AKVIeBY:- al kyl ani nocar bonyl , - (C2-C8) -

al kyl am nocar bonyl, (G -Ce)-al koxycar bonyl, cyano,
trifluoronethyl, trifluoronethyl oxy,

(G - Ca)ydmbgysn, Gl fGypalkyl dmarmmyiul fonyl, nitro; 20 R3
hydrogen, (C -C6)-alkyl; or R2 and R3 together with
the nitrogen atom bearing them may form a nonocyclic

sat ur goets Qf-af@f, t(C?-'d% ar’@g @%Fﬁ@%@w@%%é%é%naﬂy be

ring systemor a
unsat tdsiwiad one of marertheeely halngeds (G €t eatkyMOsE3)-

ol nettRee TBRES, R baFal e 2Bty At Corma-alkdamino,

R3

the’ SQj;(@%CégHRﬁlagn@%Bﬁoq(Q@‘fBﬁaylammblgéf'bonyp@:@:z Cs)-

alkylaminocarbonyl, (C1-Cg)- -alkoxycarbonyl, cyano, trifluoromethyl,
trifiuoromethyloxy, (C1-Cg)-alkylsuifonyl, aminosuifonyl, nitro;

hydrogén, (C1-Ce)-alkyl; or

R2 and R3 together with the nitrogen atom bearing them may form a monocyclic

R4

saturated or partially unsaturated 4- to 7-membered ring system or a
bicyclic saturated or partially unsaturated 8- to 14-membered ring

~ system, whose individual members of the ring systems may be
replaced by one to three atoms or atomic 'groups from the series
-CHR5-, -CR5R5-, -(C=R5)-, -NR5-, -C(=0)-, -O-, -8-, -SO-, -SO,-,
with the proviso that two units from the series —O—, ~S—, -SO—, —SQO—

may not be adjacent

-hydrogen, (C1-Ca_)—alkyl, benzyl;
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R5

with the proviso that two units fromthe series -0-,
-5-, -SO, -S2- may not be adjacent; 30 R4 hydrogen,
(C1-C5)-al kyl, benzyl; 3 R5 (G -C6)-al kyl, hal ogen,

~trifluoromethyl, COOR4, cyclopropyl, cyclopropylene;

the tautoneric fornms of the3conpounds and the

hysi .cal t Its f. Pref d
ConpoutaECehalkifehBlsBRt EMotreStoub SOPRmAIERPIORSL W 1 s

' - (GO ¢y Ckﬁybw]@heﬁreferred conpounds of the fornmula |-

are those in whic 15 Wis-(C-O) Xisidentically
or differently =C(-R)- or =N-; YIS-O- -NR1-; 20 R

tho tol Al 5 55 BBy S A e P B K,

theregfent af | uor osul fanyl, (C6-Clo)-aryl, CO NR2R3,

O CO- NR2R3 or OCO(Cl-CG)-aI kyl ene- :
COO(Cl-Co)-al kyl; 25 R1 is hydrogen, (G -GC6)-alkyl;
R2 is (C6-C o0)-al kyl, (Ca-C3)-alkyl-(C6-Clo)-aryl,

where aryl may optionally be substituted one or nore

Prefetrédresmippuhds of s foffalit0areahsyé in \(vﬁik:h@) 30 al kyl oxy,

W

hydr oxy, am no, (G -C6)-al kylam no, trifluoronethyl,
-nitro; R3 is hydrogen, (G - 06) al kyl; or

is -(C=0)-.

Further preferred compounds of the formula | are those in which

wW

R1

R2

R3

§ -(C=0)~;
is identically or differently =C(-R)- or =N—;
is ~O-, -NR1-;
is hydrogen, halogen, (C1-Cg)-alkyl, hydroxy, amino, COOR4,
trifluoromethyl, (C4-Ce)-alkylsulfonyl, nitro, pentafluorosuilfanyl,
(Ce-Cro)-aryl, CO-NR2R3, O-CO-NR2R3 or O-CO-(C;-Cg)-alkylene-
CO-0~(C+-Ce)-alkyl; |
is hydrogen, (C41-Cg)-alkyl;

- I8 (Ce-Cqo)-alkyl, (C4-Cs)-alkyl-(Ce-Cyg)-aryl, where aryl may optionally
be substituted one or more times by halogen, (C4-Cs)-alkyl, (C1-C3)-

alkyloxy, hydroxy, amino, (C-Cg)-alkylamino, trifluoromethyl, nitro;

is hydrogen, (C+-Cg)-alkyl; or
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R2

4 R2 and R3 together with the nitrogen atom bearing
them may form a nonocyclic, saturated 5- to 6-nenbered
ring systemor a bicyclic saturated or partially
unsaturated 9- to 10-nenbered ring system whose

i ndividual 5 nenbers of thé¢ ring systens may be
replaced by one to three atons or atom c groups from
the series -CHR5-, -CR5R5-, -(C=R5)-, -NR5-, ~-0-,

R2 andSRB V\/tdg‘étﬁé]ﬂzvlﬂf fh‘é ﬁlﬁog@ﬁtatdﬁﬁ“%e'éghg%h %ﬁﬁn?& Rdideyclic,

R4

R5

acent rogen
( C| cs;atara@d 5 b@ﬁzmlambleﬁeql sng Syst@ﬁ) oaa R)}dyclldnaatmgaad or

15 pr oPaRPER batybRIRaS 57 {BrrBBBRind ung Yin 8P MpeEodicual

in whi ﬁi@mbélrsfbfﬂ’(e)c}r@ syst@[cthnY?I ; _gfdc@_@ﬂ orﬂito three atoms

differently =C(
hydr og@fnatomi@ SEuIps fan-ttos perex CHRG r@RﬁR5am |630=R5)- -NR5-,

ni t r o pé% u%%%ﬁ@ié%hat W%B%Uﬁ%g ISUI o ‘KCIERES‘ may

OCONR&F&acﬂaébﬂQ(Cl CG) al kyl ene-

CO O (C1-Co) -aI kyl, (Cl1-Cg6)-al kyloxy; Rl is hydrogen,
(C1-C6)-alkyl; 30 R2is (C6-Clo)-alkyl,

(ca I ere aryl may optionally
be sﬁé?%@dgdn( gﬁé f)alkg“bepszs by hal ogen,

(Cl-C6)-al kyl, (C1-C3) 5 alkyl oxy, hydroxy, am no,

(Q ) 0612‘. '(el-@ésgmyﬂ%alééelnf tr%ﬂ]ro?greﬁtemyl COOR4 ‘cyciopropyl,

cyclopropylene.

Preferred compounds-of the formula | are also those in which

W

R1

is -(C=0)-;

is identically or differently =C(-R)- or =N—;

is -O-, -NR1~;

hydrogen, halogen, (C+-Cg)-alkyl, hydroxy, amino, COOR4,
trifluoromethyl, (C4-Cg)-alkylsulfonyl, nitro, pentafluorosulfanyl,
(Ce-Cro)-aryl, CO-NR2R3, O-CO-NR2R3 or O-CO-(C4-Cg)-alkylene-
CO-0-(C1-Cg)-alkyl, (C4-Cg)-alkyloxy;

is hydrogen, (C1-Cg)-alkyl;

is (Ce-Cro)-alkyl, (C4-C3)-alkyl-(Cg-C1o)-aryl, Where aryl may optionally
be substituted one or more times by halogen, (C1-Ce)-alkyl, (C1-Cs)-
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R3

R3 is hydrogen, (G -C6)-alkyl; or 5 R2 and R3 together
With the nitrogen atom bearing them my form a
nonocyclic, saturated 5- to 6-nenbered ring system or
a bicyclic saturated or partially unsaturated 9- to
10-menbered ring system whgse individual nenbers of

or at oAU YT o TPt e TR EaInRS, o dhsTn ATo;

-(C=R5)-, -NR5-, 10 -0-, -S-, with the proviso t hat

t wo unltsfromthe serles-O- -S- may not be

adj aceisthydragers (fydrabgdiyh QG - C6) - al kyl, benzyl; 15 RS
is (Cl-C6)-al kyl, halogen, trifl uoronet hyI COOR4,

cycl opropyl, cycl opropyl ene. Particularly preferred

R2 armmoutm@etmfr Wlﬂﬁtﬁeqiilmd%;@ btcH ®ehiiAg thér m@y f‘d?m @%deo”}/clac

R4

RS

-(C=0 - X|S|dent|caly or dlfferentlé
=N Sajurated 5- tp 6-membersdiring Msteapbg n:ychﬁ saturated or

b oxbad Bl ks st mebfE RO LiSk by mgpyoua

by haI wgatbers Of ﬂ@bmgibysténﬂrmby bl repraea8 ty\drie B3hide atoms
hydr ogen, éﬁl Qﬁiﬂ S‘Jé%l)f’/' or 6 R2 and R3 together wt
the ni ‘Prr%tﬁ C gf ithgy SeFiesn iR -or GRERFONETRE)D, -NR5-,

- satur agﬁ 8- m hd BIRRS Rt {Wuﬁk'ssfrsm th\ﬁ"%%‘?%s ~O-, —S— may

i ndi vi rs of the ring sys
r epl acreat bwacdmeemto two atons or .atomic 5 groups from
the series -CHR5-, -NR5-; and R5 is (C -Co6)-al kyl, or
cycl opropyl . _

is hydrogen, (C1-Cg)-alkyl, benzyl;

is (C4-Ce)-alkyl, halogen, trifluoromethyl, COOR4, cyclopropyl,

cyclopropylene,

Particularly preferred compounds of the formula | are those in which

W -

R2

R3

s -(C=0)-,
is identically or differently =C(-R)- or =N—;
is -O-;
is hydrogen, halogen, nitro, hydroxy or (C4-Cg)-alkyl;

is (Cg-C1o)-alkyl or benzyl, where benzyl may optionally be substituted
- by halogen, (C1-Cg)-alky! or trifiucromethyl;

is hydrogen, (C4-Ce)-alkyl; or
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10 A further particularly preferred enbodi nent are
conpounds of the formula I in which Wis -(CO-; X
is identically or differently =C(-R)- or =N-; 15 Y is
-0-; R is hydrogen, hal ogen, nitro, hydroxy,
(Cl-C3)-al kyloxy or (C,-C6)galkyl; 20 . R2is
(C6-Ci o)-al kyl or benzyl, where benzyl nmay optionally
be substituted by hal ogen, (G -C6)-alkyl or

R2 arld R8! uygeifRdriwith thBhilrSgdly Sid $Ra iﬁg then R @RS monocyclic,
together wth the nitrogen atom Be ring t%em rrayn?orm
a nmono%storated 5- ¢abunemberest ring sgstepniverase indiniglusy steenbers of

whose jndi vi nb f _the rj be.
oo acti i SisdemB TAEbE riitactd Bulastite WG s B s
the segrogps fioiRthe seddd-CHRBI, 3RRBD; 4y (A - C6) - al kyl,

~trifluoronethyl or cyclopropyl. 7 Another
particularly preferred enbodi nent are conpounds of the

formul; I Whj s - (=0 -; 5 Xis identically
RS or diﬂﬁé%ﬁ@@“ﬁr&él’oﬁpé - Yis -NRl-; Ris

hydr ogen, hal ogen, nitro, hydroxy or (G -C6)-alkyl;

10 RL is hydrogen, (C-C6)-alkyl; R2 is (C6-Ci o)-alkyl

or benzyl, where benzyl may optionally be substituted

A furtlf%f diﬁii&ﬂ&:‘i‘y( &ﬁe%g@)gp@y@%gﬁ{ atd &drh B4 IES ML forkmuiBS ih Svhich

.ogen,
W is -(C=0)~;
X s identically or differently =C(-R)- or =N—;
Y is--O-;
R s hydrogen, halogen, nitro, hydroxy, (C4-Cs)-alkyloxy or (C1-Ce)-alkyl;
R2 is (Ce-C1o)-alkyl or beﬁzyl, where benzyl may optionally be substituted

by halogen, (C1-Ce)-alkyl or trifluoromethyl;

R3 is hydrogen; or

R2 and R3 ' together with the nitrogen atom bearing them may form a monocyclic,
saturated 5- to 6-membered ring system, whose individual members of
the ring systems may be replaced by one to two atoms or atomic

groups from the series -CHR5-, -NR5-; and

R5 18 (C4-Ce)-alkyl, trifluoromethyl or cyclopropyi.
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W

R1"

R2

R3

R2 and R3 together with the nitrogen atom bearing them
may form a nonocyclic, saturated 5- to 6-nenbered
ring system. whose individual nmenbers of 20 the ring
systens may be replaced by one to two atons or atom c.
groups fromthe series -CHRB-, -NR5-; and R5 is

- Anottigl pati M el de%agﬁﬁ%%rﬁﬁw% & Sk | ipehioh

formula | in which Wis -(C0O-; 30 Xis identically
or differently =C(-R)- or =N-; Yis -NR1-; 8 Ris
hydr ogén{CH@)-0gen, nitro, hydroxy, (Ci-C3)-alkyloxy or
(G -C6)-alkyl; Rl is hydrogen, (-C6)-alkyl; 5 R2 is
(C6-Gi o) -al kyI or benzyl, where benzyl may optionally
be SUbi%tidiémto%ﬂYobmﬂé@é REEBC(-RH oAYy=2al kyl or
trifluoronethy R3 is hydrogen or 10 R2 and R3
t oget her vvith the nitrogen atom bearing them may form
a nonogy c, saturated 5- to 6-nmenbered ring system
whose T'ndi Vi'dual menbers of the ring systens may be
repl aced by one to two atons or atomic groups from
the series - CHR5- NR5-; and 15 R5_is (Cv-C5)-al kyl,
trifl U8HYRHEIIR h@log@yrﬂcﬂﬁ'@r BYYIoXyIof (GmE&epatkotii ment of
the invention, Ain the conpounds of the forrrula I has
the 20 neaning O

is hydrogen, (C+4-Cg)-alkyl;

is (Ce-Cp)-alkyl or benZyI, where benzyl may optionally be substituted
by halogen, (C4-Cg)-alkyl or trifluoromethy; |

is hydrogen, (C4-Cg)-alkyl; or

R2 and R3 together with the nitrogen atom bearing them may form a monocyclic,

R5

saturated 5- to 6-membered ring system, whose individual members of
the ring systems may be réplaced by one to two atoms or atomic
groups from the series -CHR5-, -NR5-; and

is (C4-Cg)-alkyl, or cyclopropyl.

A further particularly preferred embodiment are compounds of the formula | in which

W

s -(C=0)-;
is identically or differently =C(-R)- or =N—;

is -NR1-;
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I n anot her enbodi nent of the invention,  Ain the
conpounds of the fornmula | has the neaning S. In a
further enbodi ment of the invention, Yin the conmpounds
of the formula | has the 25 neaning 0. In a further
enbodi nent of the inventiong Y in the conpounds of the
formula | has the neaning NRL, where RL nay have the
abovenentioned neanings 30 Very particularly

R preferg Lngpgq
whi ch N R3 s pipe |d| ne WFWC?@HL%@/%&%%@MC@) alkyl
menber CHRS5 in position 4. 9 Further preferred

- conpounds .of the_f al are those in which 5 X is

R1. i denti 83\ P&OQﬁngpﬂ%%h‘My =C(-R)-. Further preferred
conmpounds of the fornmula | are those in which 10 X is

identically or differently =C(-R)- or =N-, with the
R2  provi sig (%—&ho)ealéxa‘lwrybermyb wheirs begey mayp opttbnall?rmf subvstituted

f | h whi ch 15
X i phefeBhRhaCeCamikd ard M GufrRBaiy "or different |y

=C(-R)-, and in position 7 is =N-. Further preferred
corrpounds of the formula | are those in which 20 X in
R3  positiigRydrogenaea 7 is =C(-R)- with R = hydrogen, and
in position 6 R is not hydrogen. Further preferred
conpounds of the fornula | are those in which 25 X in

"R2 angd$3 t itogetheandthhe sitrégerRitombé iy thehy BizaemM 2R@nbByclic,

position 6@5 ot hydrogen. The invention rel ates
to corsHIA Ttot &gy ﬁ‘iﬂda”flg $¥piemeWhepmingdividual rnembers of

sal tS the HAGEYR Eegﬁs n{a%ﬁl%‘}ép(ﬁ%&{ H)F Be 20 tvd 4t (fﬁ""%Br atomic

enant i oner to their eoners an
m xt ur%eupthffom)me series -CHR5-, -NR5-; and

R5 is (C1-Ce)-alkyl, trifluoromethyl or cyclopropyl.
In one embodiment of the invention, A in the compounds of the formula | has the

meaning O.

In another embodiment of the invention, A in the compounds of the formula | has the

meaning S.

In a further embodiment of the invention, Y in the compounds of the formula | has the

meaning 0.

In a further embodiment of the invention, Y in the compounds of the formula | has the

meaning NR1, where R1 may have the abovementioned meanings.

Very particularly preferred compounds of the formula | are those in.which

NR2R3 is piperidine which comprises the atomic member CHRS5 in position 4.
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The al kyl radicals in the substituents R Rl, R2, R3,
R4, R5 may be either straight ---- ----- -- - 10 chain
or branched. Hal ogen is fluorine, chlorine, brom ne or
iodine, in particular fluorine or chlorine. Aryl
means an aromati c carbocycl®c nono- or bicyclic ring
system which conprises 6 5 to 10 atons in the ring or
in the rings. Heteroaryl is a nono- or bicyclic
aromatic ring systemhaving 5 to 12 ring nenbers, in
which at |least one atomin the ring systemis a

Furthererrefaserdoermpoundshef tgerforguln| 20e thoas i8.whioh
Pharnmaceutical ly acceptable salts are, because their
solubility in water is greater than that of the

X i'ni tiab identleaiy er ofepet (_Rq.r_ti cularly suitable for

~ .medical applications. These salts nust have a

pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the
conpounds of the 15 invention are salts of inorganic

Furthexqird®eredadorasounddr sfahé dornsuladiade tHusdriniaeh c;
phosphori c, metaphosphoric, nitric and sul furic acid,
and of organic acids such as, for exanple, acetic
acid, ; ﬁ#%ﬁ ' 2O C, Gl I | . ‘

X et hanelgu o'%g@w; g%ﬁ”&ger%qjﬁgoor{i c[\fl' ’Wctgfaipé?wso that exactly
i set hiane X [s eqaalito =N-act obi onic, maleic, malic,
nmet hanesul foni c, succinic, p-toluenesulfonic and
tartaric acid. Suitable pharnmaceutically acceptable 20

PreferRaptémpaliids 8f BeaBFRMaYAre %'Iéébho@le‘fﬁWhidFPt al salts

_ (such as sodi um and potassium salts) and al kal i ne
earth nmetal salts (such as nagnesi um and cal ci um

x ool k30809 Kl RN cs ity FOCRy, an i

di et hpoeltiam M, =NJ.ysi ne or ethyl enediamne. 25 Salts
with a pharmaceutical ly unacceptabl e ani on such as,
for exanple, trifluoroacetate |ikew se belong within

Furthet PRofbfralRRidouRls 7 ehd RFRItid PErPRiod8 §1 Which

X : in position 4, 5 and 7 is =C(-R)- with R = hydrogen, and in position 6 R
is not hydrogen.

Further preferred compounds of the formula | are those in which

X in position 4 and 5 is =C(-R)- with R = hydrogen, and in position 6 R is
not hydrogen. | |

The invention relates to compounds of the formula I in the form of their salts,
racemates, racemic mixtures and pure enantiomers,'and to their diastereomers and

mixtures thereof.

The alkyl radicals in the substituents R, R1, R2, R3, R4, R5 may be either straight-
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internmedi ates for the preparation or purification of
pharmaceutically acceptable salts and/or for use in
nont herapeutic, for exanple in vitro, applications. 30
The term "physiol ogically functional derivative" used
herein refers to any physii® ogically tol erat ed

chann%&bﬁ%ﬁéﬂq\ﬁe I—quJ%g?ergggﬁjﬁnge ﬁh!gtggg,r 'rrc])\fmeﬁé IH?F%P ine, ln particufar

" fluorirdst chistinét i on to a mammal such as, for exanple, a 11

human is able to form (directly or indirectly) a
conpound of the fornmula | or an active netabolite

o S R BB o NI LU0 R bFpros

to 10 amme& o thexaigpdbein tHesiegsbed in H  Okada et al., Chem
Pharm Bull. 1994, 42, 57-61. Such prodrugs can be

nmet abol i zed in vivo to a conpound of the invention.
Cf | @r, net . Th
Heterd 3P Aot BFRICTRIC ARFFBIC MK sitef ol 8l "Pangy imbers.
in whlpknlaytﬁaspbnasatcbmrmﬁhe fing sydienekadrpbrastofBopNBEScdgd N, O
crystal line pol ynorphous forms. Al pol ynorphous forns
and Spf "t he conpounds of the invention belong within the
framework of the invention and are a further aspect

of the invention. Al references to "conpound(s) of
Pharmagewtically acdeptahle shite are,dfemause tbexrrpolubdi(ys)w widiet legrebler

bed abov
v 10 ST L BB S BB S oo
appilcaﬁoﬁ@%{e‘sb@éitb%@étmavé’?aepha"i%a-@é%tlegl & ahf¥h or cation.

i nvention of the general formula ave sur pri si ng
Swtabﬂﬁh rhainassutically aegepiablraaithadd @lenaaitswétha perspoumdsl of the

rvent B 0 A B AL BB SRk e

phosphatis metdphbspldris rind dndusuifutieracid, sl &rdrgaic faglds such as,
constituents into the bl ood stream Inhibition of this

for exaé”ﬁE&ﬂn@C%C agifePanznestlioni¢abeioie.citdn, pinenpwianigdumaric,

gluco ﬁf&oh?l lsépgargenﬁeéﬂ@dq%ctgér ﬂ*tel haldfc Haj’gem%grla{r@sg(f?ryg

succmlm pt-ﬂwmmiesutﬂomndarﬂftahhﬂ@dcgﬂ Suitable pharmaceutically acceptabie
bas:c saits are ammonium salts, alkali metal salts (such as sodium and potassium
saits) and alkaline earth metai salts (such as magnesium and calcium salts) and
salts of trometamol (2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine,

lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as useful

intermediates for the preparation or purification of pharmaceutically acceptable salts

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

The term “physiologicaily functional derivative” used herein refers to any

physiologically tolerated derivative of a compound of the invention of the formula 1,

for example an ester, which on administration to a mammal such as, for example, a
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They can therefore be enployed for netabolic
derangenents such as, for exanple, for

non-i nsul i n-dependent di abetes nellitus, for diabetic
syndrone and for direct pancreatic danmage. The
conpounds of the i nvention1df the general fornula I

di t ave an i nhi bit ffect .
numafi gBiecia T st Y an oot aysamonrl St domuia T o an active
metatidiité fhdrBbf, Which has antiatherosclerotic activity. A

reduction in the HDL | evel |eads to progression of
at herosclerosis and i'ts sequel ae such as netabolic

Physi%%@%%ﬂg?%ﬂgn%ﬁq%rﬁ% g%g {%so lpgfytgﬁ?pir% %@S ofAﬁ]e '(:grrr]]pkc))hstwcljg Of the
mvenmrhas o bRadbies debeiatPinsH. @RQdé @IBRUDREMOPhERA, Bull. 1994,

nvention of the fornula I al so 'have an inhibitory
42, 57e5ﬂ eetch prpdruggy e be.ra@talbm@%m \§ve to agerfaunte the énvention.

Thesef ﬂ%{%&ﬁ}%yttﬂgmsgnl{ag a4ty ‘,ﬂr% of the icgnggluggf’i 3];

€ ‘gene Tl a |
inrelation to other |ipases. Conpounds of this type
are particularly suitable for the treatnent and/or
The CB'F‘@S’EH #$ ehthsrinvantion may sieRexisbin vasious PRTBOTRBOHB PR for

examﬁ‘l@dasgéd’lﬁ udtdrld tbﬁfﬁeg#o?ﬁ{y'\gfﬁr%gé?g%qs.?.#ﬁﬁél?ﬂo?pl%us forms

insul'ln sensitf
of the h:epmommyls of the imyehiion belesigstithic éhe fretrabalrk of fhenrivention and

areaﬁmple aﬁ%&mgel Lit Uﬁ@ﬂespeci ally type 2 di abetes,

PIEFEHPTon of the sequel ae associ at ed
therewith. Particular aspects in this connection are

15 - hyperglycem a, - inprovenent in insulin
All refer@@pgs%a@mpound@} @\vierpuia I hegelmfwe‘ef&ulte manmund(s) of the

formul%&%sﬁc_%égﬂ@eﬁ{a@?)g a%@cﬂﬁ{ﬁ?ra%q %’o%ﬂ'é(? s and pl%s‘?glgaltcaﬁy func’uonal

derivatives as described herein.

Use

The compounds of the invention of the general formula | have a surprising inhibitory
effect on hormone sensitive lipase, HSL, an allosteric enzyme in adipocytes which is
inhibited by insulin and is responsible for the breakdown of fats in fat cells and thus
for transferring fat constituents into the blood stream. Inhibition of this enzyme is
therefore equivalent to an insulin-like effect of the compounds of the invention,
eventually leading to a reduction of free fatty acids in the blood and of blood glucose.
They can therefore be employed for metabolic derangéments such as, for example,
for non-insulin-dependent diabetes mellitus, for diabetic syndrome and for direct
pancreatic damage. _

The compounds of the invention of the general formula | may additionally have an
inhibitory effect on endothelial lipase (EL). The preferred substrate for EL is HDL,
which has antiathefosclerotic activity. A reduction in the HDL ievel leads to
progression of atherosqlerosi$ and its sequelae such as metabolic syndrome and
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20 4. Dyslipidem as and their sequel ae such as, for
exanpl e, atherosclerosis, coronary heart disease,

cerebrovascul ar disorders etc, especially those (but
not restricted thereto) which are characterized by
one or nore of the follow ng factors - high plasm

corongy| G BirSe B5 ithlign of &L soRul R 3ehd o rsiianbar of o

| athermgm HRbrd@rs. - | ow ApoA |ipoprotein concentrations

hi gh LDL chol esterol concentrations - small dense LDL
The cemprepde pbthepaventinresf thadormiliadmaypaBol igveprinkihitory effect

: t fons 13 5. Various other conditions which
on tngiﬁfé?@g Ifggggci ated with the netabolic syndrone, such
It has ﬁmher RResblibd {FRARS Bt terfect Wﬂhé%dﬁ%&ﬁfb‘sréﬂthe invention
besity - thronboses, hypercoagul abl e and

Ofthe@ﬁaefﬁ&mwaéIess%lg@tgve(larrelaﬂpmtoaﬂwm@aees) 5 - high
bl ood pressure - heart failure such as, for exanple
(but not restricted thereto), follow ng nyocardi al
Comppundg ef thisrtype ppe padicsiavy shidable foii thedsmtment and/or prevention of
cardi omyopathy 6. Qther disorders or conditions in
whi ch inflammatory reactions or cell 10
- Dilidrélersesttibay heid mBiaboRsmaxrRlLieoReutiPeabY s HE8rs -

at heroscl erosi s such as, for exanple (but not
2. D'Stoé@‘?ﬁsu of ttael insylip sepitivitepbmyey: adipg-emsshepatacytasiiingulin

Tesnsta"i‘f&@[):ﬂfetgt‘?&l yn%r&rnenyocardl al infarction, stroke -

rest’enosSi s or reoccl usion - chronl c

3. Diahm‘téeamwitm )esmewuyw;&:eztﬁ@aae@hmﬂ&dm Qhe @X&MENtON of the
? di.s 15 and ul cerative colitis
sequelae assomate therewnth

Particular aspects in this connection are

hyperglycemia,

improvement in insulin resistance,

improvement in glucose tolerance,

prote_cﬁon of the pancreatic f cells

prevention of macro- and microvascular disorders

4. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary
heart disease, cerebrovascular disorders etc, especially those (but not restricted
thereto) which are characterized by one or more of the following factors:

high plasma triglyceride concentrations, high postprandial plasma tr!glycer:de

. concentrations,
- low HDL cholesterol concentration
- low ApoA lipoprotein concentrations
-~ high LDL cholesterol concentrations
- small dense LDL cholesterol particles
- high ApoB Iipdprote.in concentrations
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. Otherr dipprdess ghaondiiienpkeyhis

- pancreatitis - other inflammatory states -
retinopathy - adi pose cell tunors 20 - adi pose cel
carci nonas such as, for exanple, |iposarcomas - solid
tunors and neopl asnms such as, for exanple (but not

restricted thereto), carciBomas of the -
inte tra t he , ., 0f the hiliar

astr st j..nal ] y
Vit i santiEh b SSapalat itk i metabolic Syfidrome,
suéRigl nomas of the lungs, of the kidneys and the"

urinary tract, of the genital tract, prostate
- cebesitydaxcessiweight), ingtudting aanitra{mhmsﬁp

- St BRI Eb8lEGH ekt BT Pl b LR RERS (arferal and verous)

- Aﬂughﬂmp,@sgu@ease - rrultl ple sclerosis 30 -
Par ki nson' s di sease - ghemﬂto squanous der mat oses

- Sheatt igdlurg suchessfpr exampler (bag net restraztﬁéthﬂre’g:érﬁOﬁowmg

e L Bl B goRI

neurodermatitis dermatitis such as, for exanple,
seborrheic dermatitis or Bhotodermatltls 5 -

dnflapgmattery reaetigsiseor cell
di é’f‘{’cfe{ti&ﬁ'rﬁa%ﬁ{ ?ﬁae b%ﬁﬂk&,lge kegatoses, actinic

eratosi s uce era OS€s or ker atosi s

- fajhbnosulemsls sukle lasj it exarhpte (mitchop reghstee theretdl, tsronary

| udi ng .condyl omat a or .condyl omat a acum nat a
'St erosis ugcluglngyanglna pectoris or n¥yocard|al infarction, s’croke

1

vascular restenosis or reocclusion

- chronic inflammatory bowel diseases such as, for example, Crohn's disease
and ulcerative colitis

- pancreatitis |

_ other inflammatory states

- retinopathy

- adipose cell tumors

- adipose cell carcinomas such as, for example, Iip.oSarcomas

- solid tumors and neoplasms such as, for exampie (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of
the pancréas, endocrine tumors, carcinomas of the lungs, of the kidneys and
the urinary tract, of the genital tract, prostate carcinomas etc

- acute and chronic myeloproliferative disorders and lymphomas

- angiogenesis

- neurodegenerative disorders

- Alzheimer's disease

- multiple sclerosis

- Parkinson’s disease

- erythemato-squamous dermatoses such as, for eXampEe, psoriasis

- acne vulgaris
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human papilloma viral (HPV) infections such as, for
exanpl e, venereal 10 papillomta, viral warts such
as, for exanple, nolluscum contagi osum | eukopl akia -
papul ar dermat oses such as, for exanple, l|ichen planus

- skin cancer such as, for tdxanple, basal-cell

188\ BB IR CR BeeelsEit Ponions S et RoHgRted by
erpppl e, keratodernma, epidernmal naevi - chilblains -

hi gh bl ood pressure - syndrone X 20 - polycystic
oveaenas /Al oferodegosiitis ast hma - osteoarthritis - |upus

e Mt (LE) i of t mat | i sorder.s
SRR ap ol Bl AT dal O sl diis
Viesratilid &ns keratesdd sIEh( &9 dbesk@hple; seBdirheic keratoses, senile
i schem a/reperfusion syndrone - acute respiratory

dreetoses, agthiy keratqsirpoto-dulupsd irspinseaor samtasie follicularis
S P IEBRMRL {0 LVt on necessany o,
nuatierindbdihgaiondglonfata cexangdllenidie sepathdtac conpound
human papilloma viral (HPV) infections such as, for example, venereal
papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia
papular dermatoses such as, for example, lichen planus
skin cancer such as, for example, basal-cell carcinomas, melanomas dr
cutaneous T-cell lymphomas
localized bénign epidermal tumors such as, for example, keratoderma,
epidermal naevi |
chilblains
high blood pressure
syndrome X
polycystic ovary syndrome (PCOS)

_asthma

osteoarthritis

lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis

vasculitis

wasting (cachexia)

gout

ischemia/reperfusion syndrome

acute respiratory distress syndrome (ARDS)
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5 chosen, the intended use, the node of admi nistration
and the clinical condition of the patient. The daily
dose is generally in the range fromO0.3 ng to 100 ng
(typically from3 ng to 50 ng) per day and per
ki | ogram of bodywei ght, forisexanple 3-10 ng/ kg/day. An
n ravenous dose may be, for exanple, in the range
FO"”W?& to 1.0 ng/ kg, which can suitably be
adn1n|stered as infusion of 10 ng to 100 ng per 10
kil ogram and per mnute. Suitable infusion solutions
The afunt b s eompapinsled thaynvenhibainecessary éx achiese the dasibed

ooy e R bk BB B Ecompene

choseh!, &8 ihteftiddusk) tie AfodclsF REHihLErakiBs %ﬁ@'tﬁ@k!m@ﬁ#@ondltlon of the
tfenin'l‘%é“ es for injections may contain, for exanple, from

pa

daily dosenig, genedallyl inghe ranigs fofrod. Aung o 4AS m@(tgplcally

*rom 1 BB Ber ek BB aind e BB o

3-10 rﬁ RG/d=y. ABGRtraENdusics ity beofBr&xaniple, iB8e F&a%é:%m 0.3 mg

e theraﬁy of the abovenentioned conditions

to 1 Om%b@,uﬁ'a@ &Rn suitaRiv ke admisteeed ae infugion [eé 18deeutRP ng per

oo 394yl 888 P L fobf i el e rgonain

for exa'mpleca'om ert mlgum 10 ofig, tgpivaiefrolpel ageenDahy epérmililieer. Smgle
sense that is conpatible with the other jngredients

doses hay6oR é%fn%@émelﬁo oBhh Mgt grhithe QPt'\f%ingfﬁrﬂéeﬂt Thus,
cmooRB BTSSR el ofianc B B EAAS Hradh 00, f Fpgsinal

dose formplaums which cambé eddusistered orallyx augt asabr axamiplesttablets or

capaulfl SR B Rk AR 0, 20 B K oL

600 mgubét @feqﬁérerfmyoflthé %Wbsémeﬁn@zﬁ@@ eaﬁdut;omél Ghe @bmibo%la@ lof
npounds o he inventi on. phar maceut i cal

formul@dﬂm@éb@ iusad asfthe mﬂmundv’@eiﬂ blmt they abe pmfetahbem tbg form of

= pharffibelliod oy A DIRA ARCAEEhfRle E50a: Do ERVER gy, of

course baraureptaite talheyscrseanseb Isﬁ:orﬁ@éﬁbl@ Mﬁthatﬁé/d?ﬁer ingredients of
exci pi ents. Pharnaceutical conpositions of the
the COV\W@W@D Gddp &of haraiul tnrttamp@tleafrs bealth. Thecearrier @@y be a solid

or 395l 6 B SHTRER ABHILSUAbl 8% g dose

for exarmpleaden tabietpwhioht may eoatis fr@dm)mJIS% tcﬁgﬁ%rby weidgh g the
active }n%recrlrlgﬁtt OStHIeiE Skkl)érmaceutlcaily active substances may likewise be present,
including other compounds of the invention. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods, which
essentially consist of mixing the ingredients with pharmacologically acceptable

carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,

topical, peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable

mode of administration depends in each individual case on the nature and severity of
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node of adm nistration depends in each individual case
on the nature and severity of 16 the condition to be
treated and on the nature of the conpound of fornula I
used in each case. Coated fornul ati ons and coat ed
sI ow-r el ease fornmul ati ons aBso belong wthin the

Y S G G T

each &kid. ma@e@ﬂﬂmm&)ﬁs%cﬁé@é}éd %%v@?éééééfdrmu%lo‘h%'ﬂ?éd B8long
cel l ul ose acet ate phthal ate, yvinyl acetate
within 5h@ ﬁr@nmv'éorkmf m%wgngw ﬁ%@n‘efyenc@ us gwes@ apidt hat gastriondice-

rosist R g, Sy ofbeBE ntatu 5 besffl BF bttarsn cetuose

acetaﬁethmalate pdijvitys eetate phimyatbehydrokiisropPhiBtRficellulose
parate units such as, for exanple, capsules,

'phthalééﬁtﬁ@@ aniagii RAMers ghmethkaeylia agid @ngd metybaethasrylat. ch

contain a defined anount of the conpound of fornula I;
as powders or granules; as solution or suspension in

Suitakden phgrmeacesitiosl mpacatmsa‘ot olliadmimistratioramagibe in the form of
ter-in- 0|I emul si on. These conpositi ons

_ Separ%tgwmrﬁlg§ugﬁlaé YA apsu chré?;m giériaplesiaplets or tablets,

each &‘%ﬁlé‘? 'cth%'ﬂﬁ”‘é RRGREY AR urTok Mc%hgﬂn% BEtHEE P a%mq]ers or

active I ngredl ent e carrier

granulﬁayasz eﬁgtlem oofsuawmsmn noateaqdeloms onabnddudongrigdids ot 8} an oil-
ositions are

in-wat G e a1 sRideRng o FPaPRELARS Heto gergaay matisged. be
prepal@ﬁ ﬁ)f@gaﬁlﬁlta{ﬂ’e bﬁﬂfrﬁ%éiﬂ?cal"ﬁ*nb’ihcﬁi Whith! ifclaaes Qrsté¢ H'P\lvﬁrch the

divid solid carrier, after which the product
active ixgpdignt ang desamiey (Witishgnay epnsisiefmyiecor raotaad@tlorcafn

morec RPN EAS. TR0 gl 08 cBBHE g o

- un;form ranaiticmaegshdousalxing ol thdi )iVs ingt8dienbRitAesRiLid aBbR) Finely

an_ be produced by tabl eti ng the conpound in
d'V'der pelid FW&WW@Q‘"MW thecprogyclisshaprdiinecessapodtivs, for

examp@% danfé calf sy Sréﬁl BEQ B&'c%@f%rrgbééﬁg oWrﬁ@rgﬁgbé BY%8er or granules

I hert uent “an

of the smmpaamad achéreadmhirspriateiwith ageot e iaddRionalingpddients.
l\/bI dgwtab et -can be produced by nolding the

Compféaﬁ%%fﬁf#&e S\gan ued pyiaeleting the GAEDPY e Geerwing form
such ag"sfoﬁ‘ RIS "d pbit & GHahlRR! whike pStiphatd MitRAMAS binder,

glidant, inert diluent and/or one or more surface-active/dispersing agent(s) in a

- suitable machine. Molded tablets can be produced by molding the compbund, which

is in powder form and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of formula | with

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

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

gum arabic.

Pharmaceutical compositidns suitable for parenferal administration comprise
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Phar maceuti cal conpositions which are suitable for

peroral (sublingual) adm nistration conprise suckable

tabl ets which contain a conpound of fornula | with a

flavoring, normally sucrose and gum arabic or

tragacanth, and pastilles vfich conprise the conmpound
ert base such. .as Iatl n andﬁ écerol

preferghhf SetibAgneti RrEHF aians B ameamraeLe baTua |, Which are
prefer%@@l@étdm@ﬂﬁh it b%ﬁ%fftﬁé lrﬂéﬁ@éﬂ ?écaﬂneﬁfj FipRis8 gﬁ%ﬁér@ﬂons are

nprise 17mpre erably sterile aqueous prepardtions
prefer@biyaadmrmﬁia Iatravmcm,ﬂ!;a althouph adnametramremayaajs:ytake place -

by sutyBbRER e, Matelph S Fahaiast inR feningeEruparations can
preferabtyr ey proguekel by e ceapalirkd with vaile MBYd ﬁia%ﬁgt ﬁléeresultmg

| ace, by subcut aneous, intranuscular or intradernal

Solut@r’hﬁf@@ia and ispierye %Wéﬂ@@@tmmbifaﬁommﬁéIDGSﬁﬁﬁhﬁ wention

e RELSH) D Y1884 B ORI e W8y, T2k 0

bl ood. Injectable conpositions of the invention

enerally contain fromO,1 to 5% by wei ght of the
Phar %a'c%?%@aﬁ%onwﬁ%@ﬁtr%@l agrigistianome m'afetralblven the

form d;f%inrﬁ'l%gib@é sﬁﬁ@bﬂt&@s@?h@@e gaf or | e[?‘rgsq.ﬁ% My 'nﬂx&hg% caflpound of

single-dose Supposi seé’ can

the fopnuddcéth daye or riong canventjomahdolaf carrikes, for exdraple osicbh butter,
nore.conventional solid carriers, for exanple
and SWB%E%E‘?S@ ting iy "Chapi ng the resul ting mxture.
Phar maceut i caI conpositions suitable for topical use
on the skin are preferably in the 15 form of
Pharmgiceutiealiconapasifignsl sititable fopéepieal Lts;@r@rythee&}ﬂrmarfb praferasbly in the

form cE BB, ciay|ciBB) Bts) s aSuREl bl iqrtiebnansh Sancbe

used €re pEdtotatain, Mrﬁﬂlﬂ solyethygrsglyddls, éf@blhcylg a‘nﬂgf(ﬁﬁﬁlﬁﬁﬁoﬁssof two

general ly resent in a _concentration of fromO0
or moresoh thoseauRFianess. (he adivedagrediant is generaiyrprasent i uma o 5

conce@ﬁat‘?ol/‘? o@ﬁ?rﬁf@wﬁggﬁ Y?‘E"Eﬁw’ﬁ oi&ﬁ?%@r%@osﬁloﬁl P R BICHSm 0.5

fmaceuti cal
to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable
fo_r transdermal uses can be in the form of single patches which are suitable for iong-
term close contact with the patient’'s epidermis. Such patches suitably contain the
active ingredient in an aqueous solution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% to 15%. A

~ particular possibility is for the active ingredient to be released by electrotransport or

iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986).

The compounds of the formula | are distinguished by favorable effects on metabolic

disorders. They beneficially influence lipid and sugar metabolism, in particular they
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for transdermal uses can be in the formof single

pat ches which are suitable for long- termclose

contact with the patient's epiderm s. Such patches

suitably contain the active ingredient in an aqueous

solution which is bufferedi18here appropriate, 25

' . and/ [ [ dhes;. di
owr g RGBTV el 51558 1 BB 0 SatRE ST e
diabe@@mm@ids@mrws@h@tthehi@érbelséé%laertﬁér%ﬁbly about 3% |

.. to 15% A particular possibility is for the active
ingredient to be released by el ectrotransport or

Lo . sed by ranspart o
CombloRR Sy PRABIIE "2 0) " a1s (1086) | 30 The

conmpounds of the formula |I are distinguished by
favorabl e effects on netabolic disorders. They

The corapernds af ihg inventiashean be sidministered glonenet insonikingtiomwith

one ot R 8P B3l SIS koo
favorable effiectb ehanei@bdliadistuibascée bpdisordurd fidaaedily asssiated

sequal ae thereof. Copbinations with other medi canents
theregﬁ@a%g SHCTLMedic@Ment& #4f¢ on can be admi ni st er ed

1. hese \ ' | ] : further

phar n%@:%”'f%‘."’@gﬁ??‘w’gf:? %g@%&%eg%gggﬁ\?ﬁﬁ c((':% have, for

. aching irgredieatoionlthe trebfreentsofalystigitialmidd, ¢ di st ur bances
or .disorders. fre entlﬁ associ ated therewth.

- B A e e olig eREAT R fent s are 10 1. medi canents

2

3

4. \dhtiobesigegedts0od gl ucose, antidiabetics, 2. active
ingredients for the treatnment of dyslipiden as, 3.

5 @ﬁ%

6

7

infleRupaecy aclde bgredieatsnent s, 4. antiobesity

- SRR oo o Ble PETRRRAY SRk Enl LSl nan:

. tamtithrembotic active ingredients

8. active ingredients for the treatment of high blood pressure
9. active ingredients for the treatment of heart failure and
10. active ingredients for the treatment and/or prevention of complications caused

by diabetes or associated with diabetes.

They can be combined with the compounds of the invention of the formula | in
particular for a synergistic improvement in the effect. Administration of the active

ingredient combination can take place either by separate administration of the active

ingredients to the patient or in the form of combination products in which a plurality of

active ingredients are present in one pharmaceutical preparation.

Examples which may be mentioned are:
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7. antithronbotic active ingredients 8. active
ingredients for the treatnent of high bl ood pressure
9. active ingredients for the treatnent of heart
failure and 10. active ingredients for the treatnent
and/ or prevention of conplii@ati ons caused 20 by
ﬁﬁetes or associated with diabetes. They can be

Anhd@b thed with the compounds of the invention of the
formula | in particular for a synergistic inprovenent
in the effect. Adm nistration of the active

‘Suitablagndidiabetice andbdisatoised foraexarajle iplte Rote Lists 2091, chapter 12 or

in e S8 FRE R AF Ut ad TesSstinal Diigh Bieins, S Bhattesapeia,
Rockyille 2003.NAmidRhEtRls ihMuQb al[%dﬂ’l@ ain"c‘l%@m?\lne(‘i‘én"\@ﬁ/@s such as, for

present in one pharmaceutical preparation
examplei, LantuaY (see wenw.Jantesicamd or ARidra Iamﬁl atmrrfaa—aﬁmgmmms

(seo G55 0054) Ly Faretor SocuiaiSia detered MGG I0F lgfras o

else, Mséklaﬁ% kb AREIRBAIn WO DERES: o ufg@opcf‘ﬁ: | nsuﬁﬁs g

Rockvill e 2003. Anti di abetics 1 ncl
The orailyafiegtive hypaglyversicactivedsgredaEnts inciugs, @refesatiinshe)

uton 8L ek R0 a0 SRt otacos

(e.g. d‘@cﬂ@ﬁd)ih WOHgY 26065 andl \Wesgoi0led 1, hida r@éé@ﬁéﬁ:t.ﬁfdes

se, for exanple, those dlsclosed in

\ gluca%\@ntﬁ@@ﬂfﬁéﬂ( oral$3 . RHfeagnnistsy DEFA-BE mmmtdn@ﬁngﬂlymnsmzers
t
o0 PRAR 450 PR RS 45 48fe RORdRS Sleh alniot Saempte um

oxadla:dmadlmehlcmﬁast thiadutidineo@ines, irltebitbrs & Herasegmds Which are
97/ 26265, and 99/ 03861), bi guani des, neglitinides,
involv Hb%tﬁBHfa?{ﬂ @Pgen%wan@@gjy@@@ﬁpbﬁ@ mgpfulators of
| P
glucos'.rzranggthIé% ggéh 223%2 (ﬁxlﬁ\r}'@%‘?i c%?daf]steslngrbgﬁrég gfﬁ*@:ﬂmdgﬁ%mh alter
fipid mekdmhlsm anad jesdi MZmbhngemu theddood lipid zomsbsiteh, coapounds
(51 ors 0 er  .enzynes which are 15 involved in
which §Gt' opd iRta ?19(5(% é%@l s and/ or gl ycogenol ysi s,

nodul at ors of

‘ In one embodiment of the invention, the compounds of the formuia [ are

administered in combination with insufin.

In one embodiment of the invention, the corhpounds of the formula | are
administered in combination with substances which influence hepatic glucose
production such' as, for example, glycogen phosphorylase inhibitors (see:

WO 01/94300, WO 02/096864, WO 03/084923, WO 03/084922, WO 03/104188).

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

- with an active ingredient which acts on the ATP-dependent potassium channel of the

beta cells, such as, for example, sulfonylureas (e.g. tolbutamide, glibenclamide,

_glipizide, glimepiride ) or glinides (e.g. repaglinide).

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

with a biguanide such as, for example, metformin.
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gl ucose uptake such as, for exanple, glucosidase

i nhi bitors, conpounds which alter [|ipid netabolism

and lead to a change in the blood |ipid conposition,
conpounds whi ch reduce food intake or food uptake. 20

In one enbodi nent of the im@@ention, the conpounds of

the formula | are admnistered in conbination wth
insulin. In one enbodi rent of the invention, the

In oné BARRAENDhd Bsmbennad & he@&ﬁnu@q@rg'aﬂmﬁﬁf%{éﬂ‘ iq combination

co h Ichin epatic

nmbi nati on w th Substances ['uence

- with agPBARgamma @gooist onthiaaidinedidrar swotaap|fer exdmplegeiglitazone,

piogiBIBE8 R Brs oBa s8iTholBiE sissinassin Wi St 10 et
Dr. RéddyosResghR i F@Jﬂdatibh?in%ﬁ&ﬂ%ﬁ?—#ﬂf-[(ﬁ,ﬁﬁiiﬁﬁ!rﬂ?ﬂ—%éth ALoxo-

adm ni stered i n conbi nati on an active ingred ent

2-quingzebpylmatkoadrhenyirth kg dniidaroliginedicsieum channel of
i ond 8ipoBFoe Bld SomBAER:<33 1ok U8 TS g SR W E5bimaion
with anPPg»piﬂHitt@iﬂarzaﬁQie%Hbédi ,orgs ek%ﬁmtglﬁa ﬁr}?mg?ﬁﬂ gggs,. WaD@Iee431,

e | e Co ounds o e ornul a ar e
wooSi P, e T57e: INBORAE2R, Wi R/ S8 1g NAADSI04GHEH, s,

f e, Yial | i men: .

partc PPy PRELAS o -1 B oA RoRPRRH R i),
P-31/88) HARLST (_dr—1[2—[ﬁ1'-hymlrax;%r?éllﬁwnﬂay]agﬂmb)altetwpyrrclal_ic{ine~2—(8)—-

{, | N (0] C as, r exa e,. Ci Itazone,
Carb%'ﬂﬂgf %&%&n@gér%@-é#’#?&%i-r{[&%wdfw~ 6@%&&6@1\@@%&%

i - ' h Foundati on,
o P g e e Ly - oo-

2- qui nazol i ny[ net hoxy] phenyl ] net hyl ] -2, 4-t hi azol i d :
i onel i are, e LnRRRELATIRL ot BB R e Apombination
with céMBbi¥hdSithi dromhtiofAesREdtRRISGLILT aX@RReas isclosed directly or

W98/ 19998, W99/ 61431, . W99/ 67278, WY/ 67279 -

indireafigriay exarople MVEL004647 51RO 2ABHO52902) WO2084{05290rand

VVO20§RF§$9§Q§}-c%?gifggfyLAgégsthyI-1-oxo-2-pentanannon|um
(1-[ 2-[ 3- hydr oxyadamant - 1- yl am no) acetyl ] pyrrolidi ne-2

In one_eﬂ'r‘?t))odiment, the compounds of the formula | are administered in combination

with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

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

with more than one of the aforementioned compounds, e.g. in combination with a

sulfonylurea and metformin, a sulfdnylurea and acarbose, repaglinide and metformin,

insulin and a sulfonylurea, insulin and metformin, insulin and troglitazone, insulin and

lovastatin, etc.
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carbonitrile), TS021 ((2S,
4S) - 4-fluoro-1-[[(2-hydroxy-1, 1-di net hyl et hyl ) am no] -
acetyl ] pyrrolidine-2-carbonitrile
nonobenzenesul fonate). 15 In one enbodi nent, the
conmpounds of the fornmula | 2dare adm ni stered in
., conbi atlon Wi th conmpounds with an inhibitory effect
Lijgwd§EE$31 and/or 2, as disclosed directly or
indirectly for exanple in W2004/ 007517,
W)2004/ 052902, W2004/ 052903 and W)2005/121161. 20 In
In one)amb@dﬁnerhtrm‘rthe inmtionnmemspanjndsrm‘ the formiula | apr e

admirf§ia g Pesbriinnla SR i ahARseR e GRed ihilRo? SuEh B davastatin,

fluvasta”tlrpfﬁ)?a\%gﬂétm @ﬁﬁ*&astéﬂ? IGARAY, ﬂ%a@fathhﬁtofr@ééﬁlﬂlrﬁ rbs@?a%tatm

adm ni stered in conbi nati on more than oné of
af orenenti oned conpounds, e. g | n conmbi nation with a

In ong %@&gg@éﬂt ojg,@% qu%ﬁﬁgﬁ,atﬁ]g $h 3 SSPW% faif nfﬂreand a

ad mms:bfmwctmrnﬂﬂnaﬂmswtth 2 arwaératafb@bmﬂam ihRiBHbY @e@nfé)r examp[e
itazone, insulin and |ovastatin, etc. Li pi d

US 6,2 5 221 GRe. st ay tad! EP 05 THasR DGR3 Ty,

conmpounds of the formula | are admnistered in
conbi nation with an HMGCoA reduct ase i nhibitor such as

In ond evastiatent of e friveaﬂcbm,tthe ,comr:&mﬁsaif ithe ferhkabamt i n,
yvast atorvastatin, rosuvast at| n. In

astatin
admm&ﬁ‘ﬁ%@@dﬁ&&ﬁ%@%% é F?W@ﬁflpaﬂe ackkagdsarpentienas. fore
r ed in conbination with a bile
exam;gg,l %gﬁg?ﬁiﬁgné& eﬁ%@: (see, for exanple, US
6, 245, 744, US 6, 221 897, US 6, 277, 831 EP 0683 773, EP

68 e ong_enpodi ment nvent t he
in oneS o Fint of d BBfor RSPl e el g%
admln%@éi’@kjﬁﬁfcbﬁrbu\ﬂéﬂcfh @.twaldﬁwstérdv 'résfbrmrdmmbw s réteséﬁs@d for
as, Xa , chol estyram ne, col esevel am
eXampl@én W@Wﬁ of ez@limibey daueside, pamaguesidands of the

formula | are

In one embodiment of the invention, the compounds of the formuia | are
administered in combination with an LDL receptor inducer (see, for example,
US 6,342,512).

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230- 6))
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hoechst, 65926 Frankfurt/Main)). Combination with
Caromax® is possible in one preparation or by separate administration of =

compounds of the formula | and Caromax®. Caromax® can in this connection also

' be administered in the form of food products such as, for example, in bakery

products or muesli bars.:
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adm ni stered in conbination with a chol estero
resorption inhibitor as described for exanple in WO
02/ 50027, or ezetim be, tiqueside, pamaqueside. |In one
enbodi nent . of the invention, the conmpounds of the
formula | are 20 admi nistep@d in conbination with an

7 LDL receptor inducer (see, for exanple, US
6,342,512). In one enbodinent, the conpounds of the

In oné QH%H#nént%th@ﬂWeﬂhéﬁ et‘h%%dn‘ib dﬁ é muth § Bre

king agents, preferably insolu |ng agent s

‘admlr(@@aed incorebinatiorewita 5 anmamgv) (Zunft HJ: et

al ., Carob pulp preparation for treatment of
hyper chol est erol em a, ADVANCES | N THERAPY (2001

In oneeRbeaimentl? tfd invédllo®)the corASAURRS dfshéformula | are

carob-contai ni ng product from Nutrinova, Nutrition-
admingsieradaintgosbigatiasowith engixedi BRAR atphaigammaa sgohishaueh as, for

exemplr AP 22 Qe el SIS Bl PR BT Metnoxyk
pheny$ JeDatthepapionic stk Bms 2985@5 AQEOMBEtHOX9PhEREXY) @A BB hRl]-N-

and can I n this connection

[[4-[2- ﬁi geth e’—r 8%)&1 @@Zéﬂwl)ﬁ#h@mplﬂ@mnaﬁthwﬂmmpeb@mﬁ described in

S e r
WO Op 72O B T Te R O P GO R AN I ElocTitee,
WO 0tetpaand of/21682f Windi3Z020269% Wadf/ei 8380w/ @ 00/64876.
conbi nation with a PPARal pha agonist. 5 In one
enbodi ment of the invention, the conpounds of the

In onef EhBYYithdnt 3F the ﬁqghfﬁﬁttﬁé%@rﬁgbuﬁegmfﬂ?é c?ﬁm‘% [ B

m xed PPAR al pha/ ganme_agoni st such as exanpl e,
adminjgtergdin co thnamm a fibrate such as, for example, fenofibrate,

e S L L

(N-](4- et hoxyphenoxy) carbonyl ] - N
[[4-]2-(5-nethyl-2- hengl - 4- oxazol yl ) et hoxy] phenyl ] et
In onetgmiegligent ef tf@rlnagnﬁmd ¢ senponnds ofieofrBREEY barenD

aominfsrd I FompB bt Boolldecti$ 958850 0o, Gasss or wo

00/64876 I n one enbodi nent of the i nvention, the

émds of the formula | are
In one embo iment of the invention, the compounds of the formula | are

‘ administered in combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib).

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

administered in combination with an ACAT inhibitor.

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

“administered in combination with an MTP inhibitor such as, for example, implitapide.

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

admi_nistered in combination with an antioxidant.

In one embodiment of the invention, the compounds of the fo_rmu!la | are
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* acminiiRd i GorapaticRt

adm nistered in conbination with a fibrate such as,
for exanple, fenofibrate, 15 genfibrozil, clofibrate,
bezafi brate. In one enbodi nrent of the invention, the
conmpounds of the formula | are admnistered in

conmbi nation with nicotinic2acid or niacin. 20 In one

the i,pvention, e CO, nds of the
H,aslip@pégtegrh nﬁ@’ﬁ%n with a CETP
inhibitor, e.g. CP- 529, 414 (torcetrapib). 1In one
: enbodi nent of the invention, the conmpounds of the
In ong empatenentaféhe adnenhols,ttbeemnnpommfmm faomuka t arean
T i.nhi bi.t.or 0 di ment. f t he invention,
admirfife ey emiaEiarT Rith 2ol FEIHrate SR Bt ot er ed | n
conbl nation with an MIP inhibitor such as, for
xanmpl e, inplitapide. |In one enbodi nent of t he
[n ong ﬁmbﬁdmﬁnt of e tyepiomdbe sompaeintisratihefarmulal 3

aamirfigteR oot AR e Bl FReBdiBRRGS of [ne

fornula | are 23 administered in conbination with a
| i poprotein |ipase inhibitor. In one enbodi ment of the

In ong ebadimant of e rwRpiemdEe spmneends o thefarmua are
admin?s‘%ﬁ?eﬂ'lﬁtcgh?cg %ﬁbrﬁﬁm‘?'angkgp&ewt(é)h?rﬂ?ﬁéﬂ Ercitrate | %’ﬁ:e

bit or I nventi on,
conpounds of the formula | are admnistered in _
gblnat on with a squal ene synthetase inhibitor. In
Annohﬁﬁ @ﬁﬁ% i ment of the invention, the conpounds of the
formula | are 10 adm nistered in conbination with a
| i poprotein(a) antagonist. Antiobesity agents In one
In onecerbbadiment obthe inventiveihé campoliads of firifedmuts | adee

admlnﬁ?%rgélér?lchm eqt%q?]\g @%&ggrﬁ"ﬁm y CO I n cﬂé)%!tehoﬁstat

In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
combination with CART mod'u[ators‘ (see "Cocain‘efamphetamine-regulatéd transcript
influences energy metabolisrh, ahxiety and gastﬁc emptying in mice" Asakawa, A,
et al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558),

NPY antagonists, e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-
2-ylamino)methyl]- cyclohexylmethyl}amide hydrochloride (CGP 71683A)),

MCA4 agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-
benzyl-2-methyl-3-oxo-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl }-1-(4~
chlorophenyl)-2-oxoethyl]-amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea; hydrochloride (SB-334867-A)),
H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-
5-yl)propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF ahtagonists

L (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine
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Leptin a,ugfgwp 28 Q—POtieHH%I am’-lfi?@‘éﬂ(%

In one enbodi nent, the further active ingredient is
fenfluram ne or dexfenfluram ne. |n another

enbodi nent, the further active ingredient is
sibutramne.. 20 In a further enbodi nent, the conpounds
of the fornula | are adninQatered in conbination with

o SGRHRTLLA T e i b i oty s

0 oA 45T g SRRl S mot

indol- 65fﬂe>§56t}1ylanhiﬁdj ellhhagbhydtcﬁ:hlcmc@ (WO 01/83451)), MSH (melanocyte-
-sul fonic acid {4-[(4-am noquij nazol i n- 25

shmu%?%%&?rlﬁg)qe @g@)]nfts Q@ﬁ-&@gﬂiﬁg(ﬁﬂ j?a{ﬁ ﬁ%chloro -2,5-

dlmetHéngrﬁ?Fr?'g\lerS- 'C’gﬁﬁ?&%ﬁgﬁoﬁ%’ 1) @ g ﬁoxy?thg“ndd_

1-yl}aeeiiclagid-tiBeoroacetic acid salt (WO 99/15525)) serotonin reuptake inhibitors
{e.q. db%x?%xgl%ém?rg)ﬂ ; e% §é(r%tct2n4nerglc and6 noradré(r?grégcrc?om;gguznodlso([e g.
WO 001810 sy b oﬁrs@@?t ﬁ‘éblé‘tﬁ’%ggﬁzof(xw BAhRberLRine oxalic acid

orexi n antagoni sts

salt ( VM@t@uVDBéh‘zbioanthesm @gc)mgs[galﬁpm‘aﬁrhtaggmlstﬂ growihl haremne (e.g.

numa 4P e 1B Rt 3Sintd oo ot -(2-

d B 1
ope TPttty beniato oG el aci

tertlary@utbéteﬁgﬂr (W @’HBE@%B) mEthaophistsyispeotar exarrple, ré%@aﬂfﬁ%%)

| uncougflﬁg télr‘%flb?é%&ﬁg?gg%i%éﬂq gg@? g%/ @?fé Séﬁf“?r %, (33

Lee, mu\m SLeﬁnaJrg;, Matthew C.; Rozhavska a-Arena, Marlna Grasso, Patricia.

chl th | f I henI 2-(2,3-d
or o- 3- net hanesu oné w%t)ﬁaef%ép ébﬁﬁhfe rug(;softhe

Fund SO0t e oo ARSI (ELSIIRROY

Ilpase/{am)[laseé hhithitoos (2.9, B/O 00/40569) PPAR modulators (fla I ]
cIohexerthyI)thlazo 2- yl car
WO 0%3% ?LM@‘@'WW %IB = aggnisiEcet i ¢ aci d

trifluoroacetic acid salt (WD 99/15525)), serotonin
reuptake inhibitors (e.g. dexfenfluramne), m xed

In onesambodimient 0gihe andntic, dias &nthagiaetice inpudidst isdegtin. WO
00/ 71549), 5HT agonists e.g.
1-(3- ethylbenzofuran 7-yl)pi perazine oxalic acid salt

Inono 4 RS RSB AR 05 M B BB

mazmctlmiemrwen&rﬂfm ng conpounds (6-benzyl oxy-1-(2

In one embodiment, the further active ingredient is one or more antidiabetics,

“hypoglycemic active ingredients, HMGCoA reductase ihhibitors, cholesterol

absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists, PPAR
alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors, CETP
inhibitors, polymeric bile acid adsorbents, LDL receptor inducers, ACAT inhibitors,
antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase inhibitors, squalene
synthetase inhibitors, lipoprotein(a} antagonists, lipase inhibitors, insulins, |
sulfonylureas, biguanides, meglitinides, thiazolidin_ediones, q—g[ucosidase inhibitors,
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- In one; giRPedimans, thaeempqundscofthe damukai Bre adwinistg

di i sopropyl am noet hyl car banoyl ) - 3, 4-di hydro-1

Hi soqui nol i ne-2-carboxylic acid tertiary butyl ester
(WD 01/85695)), TRH agonists (see, for exanple, EP O
462 884), uncoupling protein 2 or 3 nodul ators,
Ieptin agonists (see for eganple, Lee, Daniel W ;

ei nun Mat t Rozhavskaya- Arena, Marin
acflve@a%e@@gntwépvn& Py, the ) F’L%@We&é @ﬁr%ﬁsyraghan%tcg e icells,

CARTRRSSINES, s SPCTERol DR s o b
TNF ggoniste,deRptantagorixp GRFBP aritéagmﬁﬁ/samnyolcaﬂm aguriigts or s
B3 aofits M I Melavsiis AT RGN MOFRODE hagiSies L CRoaganisive

f
serotcirP asli m%ﬁb:tb'?@ x4 %k&Bnm‘éE@g a%ﬁéﬂﬁédr%ﬁb@fﬁ Ircowgounds

|ngre|en eptln In one e
5HT a@@ﬂlsﬁss hcmgbmm agonists, dalenirpetagonists, growtiehenmioness, growth

hormofr\?r lie%gefsllrig:g{npg’oen %Qﬂilﬂ%goh@st%ﬂ&cgﬂgﬁ% g%%é[h 2t gre 3 modulators,

Jeptin a%%i&gtsam h§SnistsdBratioaghties mdbré‘)@h) YBaéé)gﬁ%s@Thﬁbbltors

reductase inhibitors, cholesterol absorption
PPAR; iafulatass sRXBrnrdylgiars cidshBagoniste aRarInhe:amiesi st s,
PPAR al pha/ ganma agoni sts, fibrates, MIP inhibitors,
bile acid absorption inhibitors, CETP inhibitors,
polymeric bile acid adsorbents, LDL receptor inducers,

ACAT i nhi bi tors antj oxi dants, |ipoprotein I(%Jo,ase pinati
Brfombination

with rrﬁ)ﬂrgé?ﬁér% Fal Y SHdcBE Bn thé %%%Pﬂ:?&ﬂ% iGLAGAN Fistular
I pase i nhibitors, 1nsulli ureas

systerj gudmasidar, exmgpiet Aﬁi%mmblmm ézgl nadmpﬂkj,l rmedigaments which act

a- gl.ucosi dase inhibitors, actl [ ents
on the BB RE R TEHE S SR LeIB IR SREERS HoEh AR Rt he

(3 cells, CART agonists, NPY agonists, M4 agonists,

orexi n antagonists, H3 agoni sts, TNF agoni sts, CRF

In onea&mb@djm%ﬁ stﬁemmmurdsm@mfcgmla Larscadministagpshinstasbination

wit w70 el R TRARERT AT Tebfae

i nhi bitors, m xed serotoninergic and noradrenergic
conpounds, 5HT agoni sts, bonbesin agonists, gal anin
In one@m[a@djme@t ghe g:pamqmnﬁgmmfeg)rrrgﬂa){/me administered in combination

with medlcaments which are employed for cancer therapy and cancer prevention.

it will be appreciated that every suitable combination of the compounds of the

- invention with one or more of the aforementioned compounds and optionally one or

more other pharmacologically active substances is regarded as falling within the

protection conferred by the present invention.

~ The activity of the compounds of the invention of the formula | was tested in the

following enzyme assay systems:

1. HSL inhibition assay
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hor none-r el easi ng conpounds, TRH agoni sts, uncoupling

protein 2 or 3 nodulators, |eptin agonists, DA

agoni sts (bronocriptine, Doprexin), |ipasel/anylase

i nhibitors, PPAR nodul ators, RXR nodul ators or TR-(3

agoni sts or anphetamnmi nes. 208 In one enbodi nent, the

conpounds of the fornmula | are admnistered in

conmbi nation w th nedi canments having effects on the
1.1. Pﬁé}iﬁ?ﬁﬁéﬂoﬁih@%ﬁrﬁél&ﬂ%rﬂ% kBe: vascul ar . system such

as, for exa inhibitors (e.qg. ranlpnl}
isolat%aﬁté@hﬁlﬁﬁrmbémna@frOIrsemdldyﬁ@ala;-\dgmaeetmua-fm|unt:.reated

mte BRI 251240 A ORI 2po L B GefBhge ik Bfisnos

methoagrery. 8. dNigdoh Bt abhaaBicuhenyi 198, 1886 CIORADF; GaFidtikson et

an antiinflLammt effect. 20 In one embodi ment t he
al., J. Biokr eI 256, 1961 R HP420; Farkoraawihpistione BidirChem. 251,

1976, B3B! T Hé‘fat"&eﬁl? D ffERik 6 3RS WIS 1AFs FRBL BYSRedn with

ancer t erap ncer prev

50 ml af)pomganﬁzdtid)mbuffen(ﬁ‘@/m?ﬂrls/&mmplelm,l mabiMBuofosehe mM

t invention with ogne or nore of the
ETDAa?ﬁMﬁﬁfn éa}]n&'d%%?ws 18/ entiprin) 50 gaémlapepstaiin) each
time afi oty BRI RS 1 88 ek nRElb Y B TROBE BelS g 1y
homogdrr&zep:t ipse ieflomiregtaserhonidmerdadn (Brayn-bfeldureyeed vy olnsicokes at
1500y 8RB B S b S5 5 i B0
10 mmailséy B sdbratafif @&We%hgcﬁ? Ié%ferto?%cpﬁrtﬁé gidf %(%cg’nH{é boiRd is

|solated rat fat c S ;are tai ne _
remove@ mﬂdpmlenudumtw isirepeatetr dhe sobnatant cesultirigethesdfeom is

* contriflet g bR GRR TRl pS ] G0 B CAS MR, £C)sThRisubastant s

remov@él éﬂld 1 g%ﬁ’tepa%n@@ﬁ'iﬁro%é%lphém:a ?%teﬁ%%ii%& washed 5x with

Freedri kson et al
25 mVEBAYHEI20H TH, T nMNaCI)sls &dde;:l AﬂeBimhbatEbreat 425 for 60 min

-(shaking at intervals of 15 min), the mixture is centrifuged {Sorvall SM24 tubes,

3000 rpm, 10 min, 4°C). The supernatant is adjusted to pH 5.2 by adding glacial
acetic acid and is incubated at 4°C for 30 min. The precipitates are collected by
Centrifugation (Sorvall 5834, 12 000 rpm, 10 min, 4°C) and suspended in 2.5 ml of
20 mM Tris/HCI, pH 7.0, 1 mM EDTA, 65 mM NaCl, 13% sucrose, 1 mM DTT,

10 ug/ml leupeptin/pepstatin/antipain. The suspension is dialyzed against 25 miv
Tris/HCI, pH 7.4,50% glycerol, 1 mM DTT, 10 ug/ml leupeptin, pepstatin, antipain at
4°C overnight and then loaded onto a hydroxiapatite column (0.1 g per 1 ml of
suspension, equilibrated with 10 mM potassium phosphate, pH 7.0, 30% glycerol,

1 mM DTT). The column is washed with four volumes of equilibration buffer at a flow
rate of 20 to 30 ml/h. The HSL is eluted with one volume of equilibration buffer
cdntaining 0.5 M potassium phosphate and then dialyzed (see above) and |

- concentrated 5- to 10-fold by ultrafiltration (Amicon Diaflo PM 10 Filter) at 4°C. The

partially purified HSL. can be stored at —70°C for 4 to 6 weeks.
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1976, 813-819). The fat cells from 10 rats are washed
three tinmes by flotation with 50 m of honobgeni zation
buffer (25 mM Tris/HCA, pH 7.4, 0.25 Msucrose, 1 nM
ETDA, 1 mM DTT, 10 g/m |eupeptin, 10 g/m anti pain,
20 g/m pepstatin) each 1027ine and finally taken up
12H§E 1g E;f of honogeni zation buffer. The fat cells are
e AYYEH 88F% n a Tefl on-i n- gl ass honogeni zer
(Braun- Mel sungen) by 10 strokes at 1500 rpm and 15C.
The honogenate is centrifuged (Sorvall SM24 tubes,

- To preepe thesubstt@ten2d:50U0}i of TAH]tsaleoaighoerddindearenehds.8 umol of

ooy gt o BB s ™+

| (phosgﬁgtw¢rrt9mten%o%gggt@%.ﬁmoé§%csfhpg\{w& é(i:*)éﬁﬁ%@e:ﬁlaﬁ%d @&ﬁ\ht@z aiknsd then

he subnat an

ubes,

takengniovden] obkdd M KPidpHhepaby nitSsoaddssatment (Branson 250,

microfip SRS 12, 51 STTIE ARITHEE) Of 4 AU etereEgion of 1 mi of KPi

o AVETAREGE 6 En e L RT3 08 1 i

of 20% B4 (inIMRIY is auidedL@inal conckbiratidh of tigiesylghyaatol T ¥ mM). For

adjusted to _pH 5.2 by adding glacial 20 acetic acid,
the regelipn, < 00 g aubsirate Seistiasrarsooippiked e 189 e phHBAtolution

by: A 5:00,(-SQr I ,
(5L e bEEkBl IS8T 50 RSB0 Y B STV, iy B
0.02%'B6%V, B0ILg/mbpépétatid, 1OVl AeuSaptiiylaNa Gheubléd sti8Y @ for
1 MM DTT, 10 g/m | eupeptin/pepstatin/antipain. The
30 mir.AgrEtien 8h3i25 ml af petdnalehlaefoms/heptane: (18/94€) angpef 1.05 mi
, % al | . Tr . i Do N
of 0.1 §4 K080 4% AR acid (Y 55) je et ot FRBEH Rino andt finally
centriﬂugaﬂ@ﬂ(&ﬂﬁﬂgazbyﬂihg.mm Helse seplavdifior|, @nd egupelert ofth@lipper
suspension, equilibrated wth 10 nmM potassium
phasedf dBh iafemoyad and thesdieaciiviy i determnedion) liquithscitilation
[ hed with four volunes of equilibration buffer at
meas%@ﬂ’é%ﬁ. rate of 20 to 30 m/h. The HSL is eluted wth
one volunme of equilibration buffer containing 0.5 M
ot assi um phosphate and then dial yzed (see above) and
1.3 EVBhioRQiAD® ALABIOIOR €60F0l o by i trafiltration
‘(Amcon Diaflo PM 10 Filter) at 4C. The partially
purified HSL can be stored at -70C for 4 to 6 weeks.
Subst@Yces are normally tested in four independent mixtures. The inhibition of the

HSL enzymatic activity by a test substance is determined by comparing with an

- uninhibited control reaction. The ICs is calculated from an inhibition plot with at

least 10 concentrations of the test substance. The GRAPHIT, Elsevier-BIOSOFT

software package is used to analyze the data.

2. EL inhibition assay:
2.1. Preparation of EL

EL is released as secretory prbtein in high concentration into cell culture medium
(conditioned medium) by recombinant cell lines (CHO, HEK293). This is employed
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1.2 HSL activity assay: To prepare the substrate,
25-50 pCG of [3H]trioleoylglycerol (in toluene), 6.8
nol of unlabeled triol eoyl gl ycerol and 0.6 ng of
phosphol i pids 5
(phosphati dyl chol i ne/ phosplpgti dylinositol 3:1 wv) are
m xed, drie vvlth N2 and then taken up in 2 m of 0.1
as engyRe;SoiIQnATRY AePCeMiaUbund treat ment (Branson 250,
mcrotip, setting 1-2, 2 x | mn with an interval of 1
mn). After addition of I mM of KPi and renewed
2.2. Bl aatixfpaasky reat nent (4 x 30 sec on ice with intervals
of 30 sec), I m of 20%BSA (in KPi) is added (final
concentration of trioleoylglycerol 1.7 mM. For 10 the

The ph@@ﬁﬁd]%ﬁse—"s%@ciﬂc%fub&@@’f Qtlﬁs@oi-\fﬂﬂu%?o-%rﬁ i%eﬁﬁ?!h? Hora-3a,4a-

sol ution pr epare as ab ove,
diaza-grindaeens- B L;mieﬁwm )-sN{eYCRre3- nhmsﬂh[ébm@una (msrhufmturer

Molecgt PR 5859 EbRFRISfie e ity VR BhofoBle iase

|
o A 5 oAy b 10 it

the ergymeniihesaigs the fiuaeeseaat dys Bodipy w_ra;ch 6Aan ihefd&jacﬁedraf(eaoo

o e L G, SRR 8 A er o
directly nl trearmdactibh webseldst raeabmaty the fluotesebrei nti | | ation

The suletiatp SolioN & BEaRATe® 0o 4P NE L] §G 06 opls ik ebioro-5.7-
dimethyMICRSR0EN I o 'Hlé(ie% ‘?ﬁdacg?l% 3 UHHQ% Ii(g)r}ce Pyeg%ot-e- hospho-

enzymatic activity by a test su
cholingmeonfemtineg MulectulamProhasmtﬁ Hine of tripatmitin (Sﬁgsma) amd 7.9 mg of

DOP 1 8N 0 43 Eni-sary rrron Phatbiaiiolagh8rishd or Phiptoform
and th@RAFéhﬂs\‘érrnn@ 1$ﬁ'V;JII Shto MF—ea%@:oﬁQfet:’@@Ir ﬂﬁ@?@b‘@ﬁtﬁabém Be et

to anal yze t he dat a. . EL inhibition assa

- solvenbrtbpdip: n@ﬁuwflsa_ssqk@d in 4 ml of 200 mM TRIS-HCI, 150 mM sodium

chloride, pH = 7.4, by sonication twice. The subsequent enzymic reaction takes
place at 37°C for 60 minutes. For this purpose, 45 ul of the substrate solution are

“incubated with 1 w1 of inhibitor of appropriate concentration (dissolved in DMSO, pure

DMSO solution is used as control) and 5 ul of enzyme solution (conditioned
medium). Then 3 ul of the assay mixture are loaded onto an HPTLC piate (silica gel
60, Merck), and the liberated fluorescent dye is separated for detection with an |
eluent (diethyl 'ether:petroleum benzine:acetic acid [78:22:1]). After evaporation of
the eluent, the plate is read in a fluorescence scanner. An increased release of the
fluorescent dye in the uninhibited reaction is to be observed as a measure of the

enzymic activity.
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be detected after
chr omat ogr aphy on an HPTLC plate (silica gel
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separation by thin-layer .
60,

i el BBt b GBS eb 3RS bl tomvtues

prepared by taking up 100 pg of

1.2-his(4 4-difluoro-

5, 7- dinethyl - 4- bor a- 3a, 4a-d

Y

chol

Exampled-Ssd wiHc

tripalmtin

iHr1§L(rran

dfes BeMh

act ur ef
o)

Hecanoyl ) - sn- gl ycer o--3- phospho-
Mol ecul ar Probes), 2.4 ng of
and 7.9 ng of 15 DOP - choline

(1, 2-0di Dl eoy

of —ahl orofor

[-sn-gly

m__and t

cer o- 3- phosphocholine) in 393 pl
nen transferring 157 pl into a

freg®-t2act i

on vesse| .

After evaporation of the
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W ce. The subsequent enzym c reaction
at._37C for 60 m nutes. For this purpose,
substrate solution are 20 i ncubated with
hitor—of{ appropri ate concentration
:MD?/BO, pure DMSO solution is used as

A @l of| enzynme solution (conditioned
medilum) . Then 3 pl of the assay mixture are | oaded
ont 9 0fY HPTLC plate [silica gel 60, Merck), and the
Iibc.o tec-fuoreseent dye is separated for detection
Wi th ;#’CrelLent (di et hyl ether:petrol eum _
benzine;acetic acird [78:22:1]). After evaporation of
25 the eluent, the plate is read in a fluorescence
scanner. An increased rel ease of the

takes place
45 plO.bf thd
T—pi—of—nhi
(di g$sol ved i
control) and

L1y ~o o

- Preparation processes

The compounds of the invention of the general formula | are prepared by methods
known per se, e.g. by acylation of substituted or unsubstituted azoles Il with
carbamoyl chlorides Ill (method A), or in two stages by reacting azoles Il with

phosgene or equivalents such as trichloromethyl chlorocarbonate, ditrichloromethyl

- carbonate or 4-nitrophenyl chloroformate and further reaction of the resulting

~ azolecarboxylic acid derivative with amines IV (method B). For compounds in which

R3 is hydrogen (formula |a), the azoles 1l can also be reacted with the appropriate
isocyanates V R2-N=C=0 (method C). |
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fluorescent dye in the uninhibited reaction is to be
observed as a neasure of the -enzymc activity. 29
2.3. Evaluation of the EL-inhibitory effect: The
enzymatic activity is reduced as a function of the

i nhi bitor concentration us&® and the inhibitor
concentration at which a hal f-nmaxi nrum enzymati c
activity is 5 observed is called IC50 In these

assa t he compounds. of the exanples showed the ,_w

f ol IYowi ng | C50 va't}ues Exanpl e | C50 [PM | C50 Li "NfRZ
X/X\ EL 1 0.12 2 12,R8 0.1 4 0.1 1 5 0:1x
Il 4.8N 10 ¥.67 11 26‘{ 10 Preparation proce|$ses Tf;?\l
X % ounds of the |nveR12| on of the general

Xare prepared by nethods 15 known per se, e g. by
acyl ation of substituted or unsubstituted azoles Il
with carbanoyl chlorides IlIl (method A), or in two

n stages by reacting Mzoles 11 with phosgene or I
equi val ents such as trichloronethyl chlorocarbonate,
ditrichloronmethyl carbonate or 4-nitrophenyl
chI%Lgiornate and further reaction of the resulting.w

. . “a—R2
XS | . R3 N X/x\ N i
ﬁ \N + )J\ + uN S N R3
X P A cI- ¢l meo X P A

R2

X
[k
gt
>\Z/ 'ﬁ
X

+

' o

/

Ui

-

=
9
il
>‘z/ L
Iz

Since acids are usually liberated in these reactions, it is advisable to add bases such
as pyridine, triethylamine, sodium hydroxide solution or alkali metal carbonates for
exped'ition. The reactions can be carried out in wide temperature ranges. It has
usually proved to be advantageous to operate at from 0°C to the boiling point of the
solvent used. Examples of solvents employed are methylene chloride, THF, DMF,
toluene, ethyl acetate, h~heptane, dioxane, diethyl ethef or pyridine. If anhydrous -
conditions are used, strong bases such as lithium hydride, sodium hydride or
pbtassium tert-butoxide in aprotic solvents such as THF or DMF have also proved
suitable.

The azoles employed as starting compounds 1, or corresponding aza-substituted
derivatives, are commercially available or can be prepared by processes known from |
the literature (e.g. K. Bowden, G. Crank, W, J. Roos, J.Chem.Soc. 1968,-172-185;
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azol ecarboxylic acid derivative with amnes IV (nethod

B). For conpounds in which 20 R3 is hydrogen (fornul a

la), the azoles Il can also be reacted with the

appropriate isocyanates V R2-N=C=0O (nethod C). 30

XXY,HC~R3 X~\ YWR3 B2 11 \\N+ o' N 1IN X"X A
HV-W/X 0 N

T, Chippia.K K. iakatat. My ReMarayRymlethedes, 10; 14371428 v. 1

M.A. @;{aﬁflﬁtkvﬁaléﬂa, J.ChehstcAdys6od(dhA2 X ~ N X-X R2 X 11

a Since acids are usual’ly liberated in
t hese reactions, it is advisable to add bases such as

The eg%%'gféaniéé@ie?d 5@%‘0%“}@56 Hlﬁgﬁg{ént]hgyir%é)n)ﬁo%ewiawoc;u ,t rhoovoe\?err,

restricting it.

Examples

" Example 1:

6-Chlorobenzojdlisoxazol-3-yl 4-methyipiperidine-1-carboxylate

200 mg (1.18 mmol) of 6-chlorobenzold]isoxazol-3-ol, 228.7 mg (1.41 mmol) of
4-methylipiperidine-1-carbonyl chioride and 164 ul (2.36 mmol) of triethylamine were
dissolved in 10 mi of pyridine and stirred at room temperature for 24 h. Thé reaction
mixture was concentrated, and the residue was dissolved in water and extracted with
ethyl acetate. Theoi‘ganic phase was concentrated and purified by preparative
HPLC (PR18, acetonitrile/water 0.1% TFA). Yield: 147 mg (42%), M+H+: 295.2;

Example 2:
Isoxazolo[5,4-b]pyridin-3-yt 4-methylpiperidine-1 -carbokylate

125 mg (0.918 mmol) of isoxazolo[5,4-b]pyridin-3-ol, 178 mg (1.1 mmol) of
4-methylpiperidine-1-carbonyl chloride and 255 ul (1.84 mmol) of triethylamine were
dissolved in 10 ml of pyridine and stirred at room temperature for 4 h. A further

. 89 mg (0.55 mmol) of 4-methylpiperidine-1-carbonyl chloride and 128 ul (0.92 mmol)

of triethylamine were added, and stirring was continued at room temperature for 6 h.
The reaction mixture was concenirated, and the residue was dissolved in water and

‘exiracted with ethyl acetate. The organic phase was concentrated and purified by

preparative HPLC (PR18, acetonitrile/water 0.1% TFA). Yield: 101 mg (42%), M+H+:
262.1. '

Example 3:
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expedi tion. The reactions can be carried out in wde
tenperature ranges. It has 10 usually proved to be
advant ageous to operate at fromOC to the boiling
poi nt of the solvent used. Exanpl es of solvents
en‘pl oyed are met hyl ene chl gpi de, THF, DMF, tol uene,
acetate, n-heptane, dioxane, d| ethl et her or
6- Chl%f;ﬂbleazﬂéﬂlswazahﬁw Aotuﬂuowﬂhvlpm%idmeewg&pxyﬁteong
bases such as |ithium hydride, sodium hydride or
potassiumtert-butoxide in aprotic solvents such as
In analo@y tor exdiviplaaly 08I rag (priéwechol \16F Gohibadbenzod]soRadlSsol were

rtln (oX0) unds ||, or corresponding
feacteﬁé@ﬁeé@gt &f ghm Bﬁﬁ?&eemfﬁ@t@v&p&%ﬁ&@mﬁ -dtqaybonyl chioride..
i MSBG-: pared by processes known from
Vield: @\r?g h??g?é?u“rﬂeﬂ ?@QQI{U Bowden, Crank, W J. Roos,
J. Chem Soc. 1968 172 185; 31 T. Chi yoda, K. lida, K
Takatori, M Kajiwara, Synlett 2000, 10, 1427-1428;
- M A Khan, F.K Rafla, J.Chem Soc. 1975, 693-694). The
Exampghapl es detailed bel ow serve to illustrate the
I nvention w thout, however, 5 restricting it.
|SOthlEQ!ﬁ?EﬁI%b]py&dlan%wai-me’fmip@aﬂﬂlnﬂ-d)mnh@{ydﬁtesoxazoI 3-yl
4- et hyl pi peri di ne-|-carboxylate 200 ng (1.18 muol ) of
6- chl or obenzo[ d] i soxazol -3-0l, 228.7 ng (1.41 mol ) of
In ana&)g“yelbfeﬁamm@ﬁl domay (-6 Q&hHQﬂT)Ydf iSGthRIZORES ﬁﬂﬂp}l@éin@ hone were

yl am ne were di ssol ved in

t
feacteéleHy fP dng@ 4h m{slpl )of éd“ﬁfhymjléﬁﬁfdléﬂ‘defﬁ@bgmél ghieride, Yield:

oMeRMH-0 xture was concentrated, and the
29 mgr Zi/QUe vvasrkg??sggll ved in water and extracted with

ethyl acetate. The organi c phase was concentrated and
purified by preparative HPLC (PR18,
acetonitrile/water 0.1 % TFA). Yield: 147 ng (42%,

Exampisids: 295.2.  Exanple 2: 20 Isoxazol o[ 5, 4- b] pyrid
I n-3-yl 4-nmethyl pi peridine-| -carboxyl ate
Benzo[d]isothiazol-3-yl 4-methylpiperidine-1-carboxylate

In 'analogy to example 1, 45 mg (0.3 mmol) of benzo[d]isothiazol-3-one were reacted

with 58 mg (0.36 mmol) of 4-methylpiperidine-1-carbonyl chloride. Yield: 26 mg
(32%), M+H+: 277.14.

Example 6:

1-Hexyl-3-(5-nitrobenzo[d]isothiazol-3-yl)urea

100 mg (0.513 mmol) of 5-nitrobenzo[d]isothiazol-3-ylamine were suspended in 5 mi
of THF. Addition of 78.1 mg (0.61 mmol) of 1-isocyanatohexane was followed by
stirring at RT for 2 h and at 70°C for 2 h. Then a further 0.3 mmol of
1-isocyanatohexane was added, and stirring was continued at 70°C for 6 h. The
reaction mixture was concentrated, and the residue was dissolved in wafer and

extracted with ethyl acetate. The organic phase was concentrated and purified by _
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125 mg (0.918 mmol ) of isoxazol o[ 5, 4-Db] pyridin-3-ol,
178 ng (1.1 mmol ) of 4-net hyl pi peri di ne-1-car bonyl
chloride and 255 pl (1.84 mmol) of triethylam ne were
di ssolved in 10 m of pyridine and stirred at room
tenperature for 4 h. A furgBer 25 89 ng (0.55 mol ) of

r| di ne car bon hlLoride and 128 pl
prepa(aeF o (BRI a65 PaTHENHPH . Wer b AlIVIE: Evagdl %) ng
M+H-Wa83qa&nt i nued at room tenperature for 6 h.  The
reaction m xture was concentrated, and the residue was
di ssolved in water and extracted with ethyl acetate.
The organi ¢ phase was concentrated and purified by
pr epar ative HPLC (PR18, acet onitrile/water 0.1% TFA).
ChI orobenzo[d] |soxazol 3 yl
1-(2-Methylbenzyd)- 3rBtriyobenzefd]otiiatol-2yiwrery | ate | n anal ogy
to exanple 1, 200 ng (1.18 mmuol) of
6- chl orobenzo[d]isoxazol 3-ol were reacted with 305

In andf@y(tb ddaniptels), 100 mg (0.51 mmof of 5- nltrobenzo[d]1sothlazot Sglamlne
4-trifluoronethyl pi peridine-1-carbonyl chloride.

were repgleg: wnﬁy@OﬁIgmgg(@g@ maiof Bispcyanatprgtipyle- methylbenzene.
t di n- 3-yl
Y[eld'jﬁh@?ﬂ@?)r}?b@r#d%@ié'cgrbole ate 10 In anal ogy to

exanple 1, 60 ng (0.4 muol) of _
i sot hi azol o[ 5, 4-b] pyridin-3-one were reacted with 76
ng (0.47 mol ) of 4-nethyl pi peridine-|-carbonyl
Exam&@'&o“ de. Yield: 29 ng (27%, MrH+: 278.13. 15
npl e 5. Benzo[d]isothiazol-3-yl 4-nmethyl piperid
1- Benzm{d]l&GMObBM-ISaln@miweanaI ogy to exanple 1, 45 ngy (0.3
nmol ) of benzo[ d] i sot hi azol - 3-one were reacted 20

In 3“3%9139 EFPA%% 389@191(@53 BIRgH) of hepzoldlisothiazo3-viaming were
reacted with 114 mg (0.89 mmol) of 1-isocyanatohexane. Yield: 27 mg (14 %),

M+H+: 262.15.

Example 9:
lsothiazoio[S 4-b]pyridine-3- yl 4-trifluoromethylpiperidine-1-carboxylate

In analogy to example 1, 2.99 g (9.82 mmol) of isothiazolo[5,4-b]pyridin-3-ol were
reacted with 2.33 g (10.81 mmol) of 4-trifluoromethylpiperidine-1-carbonyl chloride.
Yield: 1.3 g (40 %), M+H+: 332.09.
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(329, M+H+: 277.14. Exanmple 6: 25 1
- Hexyl - 3- (5-ni trobenzo[ d] i sot hi azol -3-yl)urea 100 ny
(0.513 nmmol ) of 5-nitrobenzo[d]isothiazol-3-yl am ne
were suspended in 5 mM of THF. Addition of 78.1 ng
(0.61 mmol ) of 1-isocyanat @dexane was fol |l owed by
E s[?lr{ ing at RT for 2 h and at 70C for 2 h. Then a
Xamp er 0.3 nmmol of 30 1-isocyanatohexane was added,
| [ i
- Ch]?gt\%c%ggbr[? stﬂgﬁglc\ﬁg?%omﬁ%ﬁlﬁlgp Qgr’:lfngnh@?%ox I%gel due was
di ssolved in water and extracted with ethyl acetate.

rganic p oncentr and purified by 33 _
in angl B B SR Bel R AR S BERRL G BB St b H ki -s o
were Féa@:téﬂ w8 6707 39 Mt of mﬁetﬁ?ip;p%rléwémlc%rt?onyl chloride.
t hyl benzy 5-ni trobenzo|
Yield: |2é3d%1§| 3%8’1\;} :M‘W‘)‘ %610 n anal ogy to exarrpl e 6, 100 ny
(0.51 mmol ) of 5-nitrobenzo[d]isothiazol-3-ylamn ne
were reacted with 90.4 ng (0.61 mmol ) of :
1-i socyanat onet hyl - 2- net hyl benzene. 10 Yield: 11 ng (6
/? M-H+: 343.16. Exanple 8:
Examplegkh zo[ d] i soxazol - 3-yl -3-hexylurea 15 In analogy to

MR D R TR PR R Brricine LasaBa YRS, 114 g

(0.89 Mol ) of 1- |socyanatohexane Yield: 27 ng (14

In ana@tﬁ%@% 32 jia]rﬁg?q) gx ,qgn;%@e))qf 6-methylisoxazolo[5,4-bJpyridin-3-ol
were réabidd Wilon 8TRAGY1 BER&hbA df ASmdtHiASiRa Y h@t1ecarbonyl chloride.

Yield: 135 mg (53 %), M+H+: 276.10.
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In analogy to exanple 1, 2.99 g (9.82 mmvl) of

i sot hi azol o[ 5, 4-b] pyridin-3-ol were 25 reacted with

2.33 g.(10.81 mmol) of
4-trifluoromethyl pi peridi ne-1-carbonyl chloride.

wo200&hd13213 g (40 %, MrH+: 332.09. 34 Exarmab®/ERR006/003411

6- Chl or oi soxazol o[ 5, 4- b] pymigdi n-3-yl 4-net hyl

ClaimRi peridine-1 -carboxylate I'n analogy to exanple 1, 55

my (0.32 nmmol ) of 6-chl oroi soxazol o[ 5, 4- b] pyri di n- 3- ol
5 were reacted with 62.7 ng (0.39 mmol) of

4-net hyl pi per,j di.ne- 1-carbonyl chloride. Yield: 22 nyg
(Qf%go%g@:thﬁﬁﬁﬁg{??aanpl e 11: 10 6-M et hyl

i soxazol o[ 5, 4- b] pyri di n-3-y| 4unethyl

pi peri di ne-1-car boxyl dte | nYanal gR2t 0 exanple 1, 140

B

mg (0.93 mmol) of .6- Kt yI3'<s xazol o[ 5, 4- b] pyri di n- 3- ol

‘were reacted with 181 ny (ﬁﬁZRBrm)l) of

4- et hyl pi peri di ne-y-carhonyl" chloride. Yield: 135 ng
20

(53 %, MrH+: 276.°10> #61111321 PCT/ EP2006/ 003411
35 dains 1. A conpound of the formula |l 4 Y-WX 3
NNR2 s X-~~NR3 XA 75(l) in which:

(1)

in which:

A

w

R1

R2

is S, O;

is -(C=0)-, ~(S=0)-, -(SO5)-;

is identically or differently =C(-R)- or =N—;
- is -O-or —NR1-;

is hydrogen, halogen, (C4-Cg)-alkyl, (C4-Cs)-alkyloxy-(C4-Cs)-alkylene,
hydroxy, (C4-Cs)-alkylmercapto, amino, (C¢-Cg}-alkylamino, di-(C2>-C12)-
alkylamino, mono-(C1-Cs)-alkylaminocarbonyl, di-(C2-Cg)-alkylamino-
carbonyl, COOR4, trifluoromethyi, .(Cq-Ce)-aikyisulfohy[, (C1-Ce)-
alkylsulfinyl, aminosulfony!, nifro, pentafluorosulfanyl, (Cs-Cqg}-aryl,
CO-NR2R3, 0-CO-NR2R3, 0-CO-(C1-Cg)-alkylene -CO-0-(C¢-Cs)-
alkyl, 0-CO-(C4-C¢)-alkylene-CO-OH, O-CO-(C;-Cg)-alkylene-CO-
NR2R3 or unsubstituted or mono- or poly-F-substituted (C4-Cg)-
alkyloxy;

is hydrogen, (C1-Ce)-alkyl, benzyl;
is (Cs-Cag)-alkyl, (C1-Cy)-alkyl-(Cgs-Cso)-aryl, where aryl may optionally

be substituted one or more times by halogen, (C+-Cs)-alkyl, (C¢-C3)-
o alkyloxy, hydroxy, (C4-Ce)-alkylmercapto, amino, (C-Ce)-alkylamino,
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R3

Ais S O Wis -(CGO-, -(SSO-, -(S®2)-; 10 X is
identically or differently =C(-R)- or =N-; Y is -O

"or-NR1-; 15 R is hydrogen, hal ogen, (G -C6)-alkyl,

(C -C3)-al kyl oxy-(Ci -C3) -al kyl ene, hydroxy,

_(CT Cs) al kyl mercapto, am @@, (G -Cs)-alkyl ani no,

m)no ( ?%éé;ugp%lagwpaowgdﬁ)y»rcs) -alkylaminocarbonyi, di-(C2-Cg)-
{1 oo one o G CLrbce R ovpge. iyoromethy

al kyl s’ﬂﬂﬂﬂoMethﬂwwdﬂﬂ-@@mﬂkyistMyb aminosulfonyl, nitro;
pent af | uorosul fanyl, (C5-GC o)-aryl, 20 CO NR2R3,

O CO NR2RS3, OCO(O' C6) - al kyl ene -CO O (C1-C5) -

al kyl , is Ry hikyl; @pe- CO- OH,

o CO(OQyCS)deg & er?fel NR2R3 or unsubstituted or
nono- or poly-F- subst ituted (d - 06) - al kyI oxy; 25 R1

R2 a”f’@&*@g‘g@%ﬁ wﬁtﬁ]tf\%? lekrgzpiig)r;‘l B%@%ﬂmn EN] fornv"\l,‘?emémocyclic

R4

- R5

aryl reurepsd Qlﬂpéﬂtrﬁ!ly bAsstubstbH YU tE d.- rﬁ@ﬁb@?ed@h%sﬁrét@ﬁﬁor a
- by hal ogen al k% (C1-C3)- al kyl oxy, hydroxy,
(c1- iyl *Wﬁ%ﬁ@é%@bpa ﬂilsh@nsqtmai@dsﬁ i kyireembered3mng

| rm o ( ége@)\%ﬁé WM%’%% Inem ge/fs of fhe (leg scggfems may be

al kyl aapiaoedlblycm}d to thfde Somabkatagmd fromthA88eries

triflu trifl uoronet hyl ox
(G - C6Y! %‘%ﬁlﬁéhyl‘(o“ﬁfﬁ hoﬁ\'ﬁg { O)m t‘@o 35 ﬁ@'ls s50z-,
hydr og@ah th(ar%ro%b tﬁéﬂ‘ﬁﬁo urit: fﬁ?ma}ﬁg sEﬁ oget her @ —S0,—

the nitrogen atom arlngt em may rma |’mnoéyc
sat ur aeaxinol bpadjacaht;y unsaturated 4- to 7- msnbered
ring systemor a bicyclic saturated or partially
unsaturated 8- to 1l4-nenbered ring

is hydrogen, (C4-Cg)-alkyl, benzyt;

is (C4-Cg)-alkyl, halogen, trlfluoromethyl COOR4, cyclopropyl,
cyciopropylene

the tautomeric forms of the compound and the physiologically tolerated salts thereof.

A compound of the formu[a | as claimed in claim 1, in which

is -(C=0)-.

A compound of the formula | as claimed in claim 1 or 2, wherein

s -(C=0})-;
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10 system whose individual nenbers of the ring
systens nmay be replaced by one to three atons or
atom c groups fromthe series -CHR5-, -CR5R5-,
-(C=RS)-, -NR5-, -C(=O0-, -0-, -S, -SO, -S2-, wth
the proviso that two units3fromthe series -0-, -5-,
-SO, -SOZ- . nat,. be adj nt; 15 R4 is hydrogen

(G -os'?-'%%&ﬂgﬁyeéﬁ%f‘?m&séééﬁ()@r Y+ al kyl, hal ogen,
trifluoronethyl, COOR4, cyclopropyl, cycl opropyl ene;

20 the tautoneric forns of the conpound and the
physi dsegQrciNR1+ tol erated salts thereof. 2. A

‘compound of the formula | as clainmed in claim1, in

which 25 Wis -(CO-. 3. A conpound of the formula I

as cl asrmdrogbrplhald@eﬁ 91:1 ARer ﬁ;/aro OaIWrioS cé@a@
37 X|S|dent|caly fer
| s - 0-triflupemethy, (€4- §eh§lﬁvlsgh§$ﬂylhmtrOgQantaﬂuorosuifanyl

t r i 1 J@,ea%yﬁw hﬁ/’@d%égﬁag @@? E'%QT O-GP¢(G-Co)- aikylene—

pent af¢Oon @41@69.@‘%{ il (O Gligjoaryl, CO NR2R3,
o CO NRZRSqor ' Y CS 1@5)) allqiy)q{ene-
CO- O (Ci - C8) - aI kyI (Cl C6) - al kyl oxy; 10 RI is

hydro R2 is (C6-C o)-alkyl,
(C1- ?'ﬂgp&a&en %lig%ﬂkgil’yl where aryl nmay optionally
is (Ce-C1o)-alkyl, (C+-Cs)-alkyl-{(Cs-C1o)-aryl, where aryl may optionally

be substituted one or more times by halogen, (C1-Cg)-alkyl, (C1-C3)-
é!kyioxy, hydroxy, amino, (C1-Cg)-alkylamino, trifluoromethyl, nitro;

is hydrogen, (C4-Cg)-alkyl; or

R2and R3 together with the nitrogen atom bearing them may form a monocyclic,

R4

RS

saturated 5- to 6-membered ring system or a bicyclic saturated or
partially unsaturated 9- to 10-mefnbered ring system, whose individual
members of the ring systems may be replaced by one to three atoms
“or atomic groups from the series -CHR5-, -CR5R5-, -(C=R5)-, -NR5-,
-O-, -S-, with the proviso that two units from the series —O—, -S— may

not be adjacent;
is hydrogen, (C1-C6)-aikyl, benzyl;
is (C4-Cg)-alkyl, halogen, trifluoromethyl, COOR4, cyclopropyl,

cyclopropylene.

A compound of the formula | as claimed in claims 1, 2 or 3, wherein
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R2

R3

be substituted one or nore tines by hal ogen,

(CA-C6)-al kyl, (G -C3)- al kyloxy, hydroxy, am no,

(G -C6)-al kylam no, trifluoronethyl, nitro; 15 R3 is
hydrogen, (C -C6)-alkyl; or R2 and R3 together with

the nitrogen atom bearing $38em may form a nonocyclic,
saturated 5- to 6-nenbered ring systemor a bicyclic
saturated or 20 partially unsaturated 9- to
10-nen‘@e_(@go?j;_ng system whose individual nmenbers of
the ring systens nay be replaced by one to three atons
or atomc groups fromthe series -CHR5-, -CR5R5-,
-(CR5) -, -NR3-  -0- -S ,th the proviso that two
units r'@ﬁ?*ﬁ?@wéﬁi*fg‘ééﬂfb’-rcf-gf %V“‘not be adj acent

25 R4 is hydrogen, (Cl-C6)-alkyl, benzyl; RS is

(A -C6)-al kyl, halogen, trifluoronethyl, COOR4,

cycl opisofyl , cycl opropyl ene. 30 4. A conpound of the
formula | as clained in clains 1, 2 or 3, wherein -

N - 38 Wis -(C=0) Xis identically or

di 1 f er igrydyoged, HRloge®, nithS, hydFoxy, (6:-c9-alkio -Co)-alkyl;
hydr ogen,}A ha?éc%en, gni tro, h)s/(dr oyy,(@( 89) ?:'é‘?%?ﬂf%&?ﬁ%?'ky'
(G-Co6)-alkyl; 10 R2 is (Ce-C o0)-al kyl or benzyl,

phere B0 By RRLAE] WA g RHBRLARYEBlnd be cubstut

by halogen, (C1-Cs)-alkyl or trifluoromethyl;

is hydrogen; or

R2 and R3 together with the nitrogen atom bearing them may form a monocyclic,

RS

saturated 5- to 6-membered ring system, whose individual members of
the ring systems may be replaced by one to two atoms or atomic '

groups from the series -CHR5-, -NR5-; and

is (C1-Cs)~alkyl, trifluoromethyt or cyclopropyl.

A compound of the formula | as claimed in claims 1, 2 or 3 wherein
is -{(C=0)-;

is identically or differently =C(-R)- or =N-;

is -NR1-;

is hydrogen, halogen, nitro, hydroxy, (C+-Cs)-alkyloxy or (C4-Cg)-alkyl; |
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R1

R2

R3

R3 is hydrogen; or 15 R2 and R3 together with the
nitrogen atom bearing them may form a nonocyclic,
saturated 5- to 6-nenbered ring system whose

i ndi vi dual nenbers of the ring systens may be

repl aced by one to two atorgg or atomic groups from
the series, - CHR5- R5-; and 20 R5 is (Cl-C6)-al kyl,
trifl u@r'&ﬁjé?w (Gn- Qﬁyélﬁﬁ’ﬂ)r opyl. 5. A conpound of the
formula | as clained in clains 1, 2 or 3 wherein 25 W
iIs -(CO-; Xis identically or differently =C(-R)- or
=N-; ¥ (Ce-ChRakyl GObdhAys Vbiyei’ed;muyl inay @gpé&analty be eubstituted
hydr oxy, -C3)za |.oxy Qr. alkyl; 39 Rl is
hydrogé\ﬁhg%ef‘ 1-'@%%'%3”7' orp %ﬂo) al kyl or
benzyl, where benzyl may optionally be substituted by
hal ogen, (G -C6)-alkyl or trifluoronmethyl; 5 R3 is
hydr ogl@mydmgm oind R3 together with the nitrogen atom
bearing them may forma nonocyclic, saturated 5- to

6- menbered ring system whose i ndi vi dual nenbers of

R2 anti0R8 hetogkftbr Wit EmitidyerP 8tdne BEaRRE thdm @@ fo@mté(%onocycllc

-atoms or atom c groups fromthe series
and FeAtuEatedd- te§-ragmepered fng sygieonwatiope I@dlvudual members of

c! ai nagerie system® may, 62 PAHER Bl oo w00k r Blarmic,

whi ch groups froes tHehserigsonCEIRBTOR5GHRRE | N posi tion 4.

is (C4-Ce)-alkyl, trifluoromethyl or cyclopropyl.

R5
A compound of the formula [ as claimed in claims 1 to 5, wherein
NR2R3 s piperidine which comprises the atomic member CHRS in position 4.
7. A compound of the formula | as claimed in claims 1 to 6, wherein
X is identically or differently =C(-R)- or =N-, with the proviso that exactly
one X is equal to =N-.
8. A compound of the formula | as claimed in claims 1 to 7, wherein |
X in position 4, 5 and 6 is identically or differently =C(-R)-, and in

position 7 is =N-.
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- 10.

11.

20 7. A conpound of the fornmula | as clainmed in clains
1to 6, wherein Xis identically or differently
=C(-R)- or =N, with the proviso that exactly one X
is equal to =N-. 25 8. A conpound of the fornula I as
claimed inclains 1 to 7, wberein X in position 4, 5
and 6 |s identical or differently =C(-R)-, and in |,
30 pos}l\ﬁpmpwnﬂsoq‘ﬁﬂg forgy a@%ﬁ%@ﬁ%d@%@mﬁ 10D fgHTRIN
| as clainmed in clainms 1 to 6, wherein X is '
identically or differently =C(-R)-. 5 10. A conpound
of t hasfidentishlly pr diffecérdtlyve@(-Rir.cl ainms 8 or 9, wherein
X in position 4 and 5 is =C(-R)- with R = hydrogen,
and in position 6 Ris not hydrogen. 10 11. A

nmedi canment conpri sing one or -nore conpounds of the
formula | as clainmed in clainms 1 to 10. 15. 12. A
medi cafveampesindiaiithetormula i as elaimed win claime Sngr 9, sderain
further active ingredient one or nore antidiabetics,
hypogl ycem c active ingredients, HM3CoA reductase

i nhi bijh@ositiodhPhes BEs GJC(éFb)SWiMRG!hydrﬁgi Féi a‘zrgf B, pdItRIR 6 R is

- gamma agoni sts, PPAR al pha agonists, P

al pha/BMYEQEeSRi sts, fibrates, MIP inhibitors, bile
acid absorption inhibitors, CETP inhibitors,
polyneric bile acid adsorbents, LDL receptor
i nducers, ACAT.inhibitors, antioxidants, |ipoprotein

| i pase . -
A medicament comprising one or more compounds of the formula | as

claimed in claims 1 to 10.

12.

A medicament as claimed in claim 11; which comprises as further
active ingredient one or more antidiabetics, hypoglycemic active
ingredients, HMGCoA reductase inhibitors, cholesterol absorption
inhibitors, PPAR gamma égonists, PPAR alpha agonists, PPAR
alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption
inhibitors, CETP inhibitors, polymeric bile acid adsorbents, LDL
receptor inducers, ACAT inhibitors, antioxidants, lipoprotein lipase

) inhibitors, ATP citrate lyase inhibitors, squalene synthetase inhibitors,
lipoprotein(a) antagonists, lipase inhibitors, insulins, sulfonylureas,
biguanides, meglitinides, thiazolidinediones, a-glucosidase inhibitors,
active ingredients acting on-the ATP-dependent potassium channel of
the beta cells, CART agonists, NPY agonists, MC4 agonists, orexin

| antagonists, H3 agonists, TNF agonists, CRF antagonists, CRF BP
antagonists, urocortin agonists, 33 agonists, MSH (melanocyte-
stimulating hormone) agonists, CCK agonists, serotonin reuptake
inhibitors, mixed serotoninergic and noradrenergic compounds,

SHT agonists, bombesin agonists, galanin antagonists, growth
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inhibitors, ATP citrate Iyase inhibitors, squal ene
synthetase inhibitors, |ipoprotein(a) antagonists,

| i pase inhibitors, insulins, sulfonylureas, 25

bi guani des, neglitinides, thiazolidinediones,

a- gl ucosi dase inhibitors, 4dctive ingredients acting

col | o NRRReo SR RS SERE Citea Tty 1 8B0Mst.
or exi mnmbﬁl%glrétbﬁ) 2 03 3aaefuIalors, 1M ageﬁtset DA %.sts

ant agoni sts F BP ant agonl sts, urocortin oni St
133 ag(@mrgeenptww Dapsednb !paee/am}éa!sanmhmorﬁg E%mn@qulators

T T R s B L

conmpounds, 5HT agoni sts, bonbesin agonists, galanin
antagoni sts, growh 41 hornones, growth
hor mone-r el easi ng corrpounds TRH agoni sts, uncoupling

13. T ot eifhey %%oﬁﬂté%’dth ?i)tﬂgtfbrl?n@gq ssc;lac’n"}e%n claims 1 to 10

agoni st's I ONoCT |
for tha inéatmedr ead/d?wmmui @"(djsader%aﬁp@uidim@t@cmsmT&@Iucose

Js%fﬂ_or anphetam nes. 5 13. The use of the
“m'za@%fra@f} Sof the fornula | as clained in clains 1 to
- 10 for the treatnment and/or prevention of disorders

of fatty acid netabolismand glucose wutilization
di sorders 1‘0 14. The use of the conpounds of the

14, et e v af R Srtoamhdtid B8 e bgs Stinetlf gpims 110 10

for the tsathieht Eaﬁélo?tp?@@eﬁttioﬁ of'd?é/&Hét%Ctn which hsufiR®esisRirek i$ he
compounds of the formula | as clained in clains 1 to

involva® for the treatment and/or prevention of diabetes
mel litus and the sequel ae associ at ed

15. The use of the compounds of the formula | as claimed in claims 1 1010
for the treatment and/or prevention of diabetes mellitus and the sequelae associated

therewith.

16. The use of the compounds of the formula | as claimed in claims 1 to 10

for the treatment and/or prevention of dyslipidemias and the sequelae thereof.

17. The use of the compounds of the formula | as claimed in claims 1 to 10
for the treatment and/or prevention of conditions associated with the metabolic

syndrome.

18. . The use of the compounds of the formuia | as claimed in claims 1 to 10

in comblnatlon with at least one further active ingredient for the treatment and/or
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therew th. 20 16. The use of the conpounds of the
formula | as clained in clains 1 to 10 for the
treatment and/or prevention of dyslipidem as and the
sequel ae thereof. 25 17. The use of the conmpounds of
the formula | as clained id2clains 1 to 10 for the

| . Lor prevention.of conditions associ ated
preveﬁ;?ﬁbfﬁ@&;ﬁg%y\;ﬁph "Qﬁlﬂ{ﬂ“r 23%‘59 'fé'f‘vefiﬁ%&use of the
conmpounds of the formula | as clained in clains 1 to

10 in conbination with at |east one further active
ingredient for the treatnment and/or 42 prevention of

di sordgrs. i ' ' ' S| ce is.involved, 19.
19 o ocaeross Bt BT 4 MRk A auind 6hR ot the
compaomrids off the fermiflad espgaints iafcldife 1 &F 10) @hich@®nreBRAixing the
: in clains 1 to 10, which conprises mxing the |atter
latter with @ Rhasmacaubeally supble carrieaand ceayertiag thisanixture into a form
suitabfPRy¥ eltdifdibfid,s M xture into a form suitable for

adm nistratron.” 10 20. A process for preparing

‘conpounds of the general fornmula | as clained in

claims 1 to 10, which conprises azoles of the fornula

Il a) being acylated with carbanoyl chlorides of the

20. formulgptddass 16F pr%?am\%?%mum?%tf% ég%ﬁﬁ?g@hﬁ%ﬁas claimed |

firstly wth phosgene valent's

in claimsi tlel t,oviEchgbmphises azalelsarfdie fordiula lichi or onet hyl
carbonate or 4-nitrophenyl chloroformate and in a
second step with amnes of the forrmula IV, in which

t heap Wesid hogates Wilty Baf2endyP eHRIBBS ioh Bes fdFRAM NGS-
or
b) being reacted in two stages firstly with phosgene or equivalents such
as trichloromethyl chlorocarbonate, ditrichlbromethyi carbonate or
4-nitrophenyl chloroformate and in a second step with amines of the
formula IV,

in which the substituents have the abovementioned meanings.

| y—H o | Y’W‘N,Rz
AN e xS /
i oo o N — Y R3
. /
x\x/ A/ . R2 x\x/ A
] H] |
xS 0 R3 . xR R3
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' ‘ R2



20 YIHY-W X C\ N/ RBXNR2 X\N+\ X\ NR3 ~
N X~XAOR X-XA Il Il YAHYy-W X NR2 LX HN X+ +
111 A A XARII I1V1 43 21. A process for
preparing conpounds of the general fornmula | wth R3
hydrogen (forrmula la) as cl4@ nmed in clains 1 to 10,
whi ch conprises reacting azoles 5 of the fornula 11
with isocyanates of the formula Vi O=C=N-R2. 0 Y-H X
Y~"NIR2Z X N+ 0~ XX~, H XXX AR X 11 N, XA |I'V
I a

21. A process for preparing compounds of the general formula | with R3

hydrogen (formula la) as claimed in claims 1 to 10, which comprises reacting azoles
5 of the formula [l with isocyanates of the formula V; O=C=N-R2.

y—H .
RN o « YJ( N—R2
1l N N + "::‘:;_-N - x/ S \ H
X A k2 I -] N
X : X\X/ A



