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Abstract: The invention relates to conpounds of fornmula (Ti, in which R,
R2, R3, R4, R5 and R6 amdefined as cited, in addition to their 7
physi ol ogically conpatible salts. The conpounds ‘are suitable for use e.g.
as hypolipidaernics. W) 2004/000805 1 Description PCT/ EP2003/ 005816

Di phenyW@2a04M00@86% substituted 'by gcidic groups, ”WéP?@bSFd@%i e

production, nedicanents containing said conpounds and use thereof g The

i nvent i pese@htidres t o aci d- group-substitut ed: di phenyl azetidi nones, to their

physi ol ogi cal |y acceptable salts and to derivatives having physi ol ogi cal

functions. Di phenyl azetidi nones (such as, for exanple, ezetimbe) and their
a and arteriosclerosis, and

f ' .40 h | i,pi dem
nyper onBILETY] BFeiBo R Sl uGH Prisiiic diewss. melofdet thainksdsetiome Fut ur e
2000, 2hfetlcdiént6&ahtaAnio\daidodmboffdh anilusiheflbrop] ect of the invention
I C

to provide further conpounds having a erapeu ally utilizable
hypcﬁ ipidemc action. In particular, it was an object to find 15 novel

| d tqg th ds .d ibed in th [ t,
absor bes e SenPopiBEBES 5 atifch oG BRBRBLE S B RtV BRSanPap e do theier st oo as.
meani ngphystolbgicaliy nbedptabRosaMsi A1y f dérﬁ%ﬁvéﬁ&ﬁxi@@?ﬁh@?ﬁ%@éﬁﬁ%ﬁ% than or

equal to 5% In particular, absorption of t st”'be | ess
than that of ezetim be. 20 Pharnaceutically active conpounds which are

absor beﬁiﬁh%n?la&@ﬁ‘ﬂﬁi‘:hggis&%nﬂ, 3t éxample, ezetimibe) and their use for treating
10 hyperlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685) and US 5,756,470].

It was an object of the invention to provide further compounds having a
therapeutically utilizable hypolipidemic action. In particular, it was an object to find

15 novel compounds which, compared to the compounds described in the prior art, are
absorbed to a very low extent. Very low absorption is to be understood as meaning
an intestinal absorption of less than 10%, preferably less than or equal to 5%.

In particular, absorption of the novel compounds must be less than that of ezetimibe.
20  Pharmaceutically active compounds which are absorbed to a low extent generally
have considerably fewer side-effects.
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have consi derably fewer side-effects. 2 Accordingly, the invention relates
to conpounds of the formula | R4 5 in whichl R, R2, R3, R4, R5 R6

i ndependent|y of one another are (Co-C30)- al kylene-(LAG,,, where n may be
1 - 5 and where one or nore carbon atons of the al kyl ene radi cal nay be
repl aced by-S(On, where n = 01--. 102; -0-, -(CO-, -(CS)-, -CHCH,
-GG, -N((G-C6)-alkyl)-, -N(phenyl), -N((C, -Cs6)-alkyl-phenyl)- ,

- N( CO- (Apadydingty, @@0Hvention rélstes td, comp&indsBsf. the folgmaa INC2, N3, CN, COOH,
CO(Ci -C6)-al kyl, CONH2, CONH(Gi -C6)-alkyl, CON (G -0C6)-alkyl]2,

(C1-C6)-al kyl, (C2-C6)-al kynyl, 15 (C2-C6)-al kynyl, O (G -C6)-al kyl, where

one, nore or all hydrogens in the alkyl radigals may be replaced by
.fluorine; C(=NH)(NH2), PO3H2, SO3H, S02-NH2 Q2NH( Ci - C6) - al kyl
SN (C, -C6) -al kyl ]2, S-(C, - Coypal kyl, S CHZR, , - phenyl, SO (Cl-C6)- al kyl,
SO (CH2) r, - phenyl, S@%(C, -C6)tal kyl, SCJZ "-phenyl, where n 20 may be
0 - 6 and the phenyl ratical sy b Pt Ad up to two times by F, d,
Br, OH, CF3, NO2, CN, yl, (d82C6)-al kyl, NH2; NH2,
NH (Ci-C6)-al kyl, N((C NH(Cl - C7) - acyl, phenyl,
O (CH2) "-phenyl , whergefi W& A gaphenyl ring may be 25
nono- totrisubstituteg by F, d, , ., NO2, CN, OCF3, O (G 3
C6) - al kyl, (C1-C6)-al kyl, NH2, NH(CLl-C6)- N((C -C6)-al kyl)2, SO2-
CH3r COON, COO- (C, -C6)-al kyl, CONHZ;

_ : R4

|

5  inwhich

R1, R2, R3, R4, R5, R6 independently of one another are (Co-Csg)-
- alkylene-(LAG),, where n may be 1 — 5 and where one or more carbon
atoms of the alkylene radical may be replaced by —S(O)s-, wheren=0 ~
10 2, -0-, -(C=0)-, -(C=8)-, -CH=CH-, -C=C-, -N((C1-Cs)-alkyl}-, -N(phenyl),
-N((C+-Ce)-alkyl-phenyl)- , -N(CO-(CHz)1.1¢-COOH)- or -NH-:

H, F, Cl, Br, I, CF3, NO,, N3, CN, COOH, COO(C4-Cs)-alkyl, CONHo,
CONH(C+-Cs)-alkyl, CON[(C4-Ce)-alkyl]s, (C1-Ce)-alkyl, (C2-Ce)-alkenyl,
15 (C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
C(=NH)(NH2), POsH,, SO3H, SO,-NH,, SO2NH(C4-Cs)-alkyl,
SO:N[(C+-Ce)-alkyl]o , S-(C4-Cg)-alkyl, S-(CHz)s-phenyl, SO-(C4-Cg)-
alkyl, SO-(CHz)x-phenyl, SO,-(C4-Cg)-alkyl, SO2~(CHy)s-phenyl, where n

20 may be 0 — 6 and the phenyl radical may be substituted up to two times
by F, Cl, Br, OH, CF3, NO,, CN, OCF;, O-(C4-Ce)-alkyl, (C4-Cg)-alkyl,
NHa;

NHz, NH-(C1-Cg)-alkyl, N((C4-Cs)-alkyl)s, NH(C4-Cr)-acyl, phenyl,
O-(CHz):-phenyl, where n may be 0 — 6, where the phenyl ring may be
25 mono- to trisubstituted by F, CI, Br, |, OH, CFa, NOz, CN, OCF;, O-(Cy-



Fu

is - H, CH2) 0. 10- P( O 2, (CH2)0-i0-OP(O (OH) 2,
(I(_g\c—|;)2)nol io ((IG-lIHZ) ;néonsﬁy be(l -)5 V\heﬁe)l((h}?aach case at | east one of the
radicals Rl to R6 nust have the neaning (Co-C30)-alkyl ene- (LAGS,, where n
= 1 - 5 and where one or nore car bon atons of the al kylene radical are
replaced by -S(On-, wheren =0 - 2, 30-, -(CO-, -(CS)-, 10 -CH=CH,
-CC, -N((G-¢Co)-al kyl) -, -N(phen I) , -N((C 06) al kyl - phenyl) ol
“N(CO (CH2) 1- | o- Gaafkyl, d&—o&ammm HHH(C po@)nanaggwr(maq;g)ya,@gyzegm e

for, h
Zal{EZ (éelx{cip24 flcﬁ Q§E§w§(& C@ al"WucQQM‘bnyl )-3 15 hydroxypropylj -
oxoazetidln yphenoxy) but ytj met hyl am no} et hanesul fonic acid and those
compoun which.the radicals RI - R6 have the meani ng
-O(mﬁ% 000HS (%z)cearsahlk!yﬂ@hb)oe@efooaoHmHz)Rn@OeP@er)gogu ven to_

conmpounds of the ngeere at Mmagse asi;lv\ﬁe of the radicals Rl to

arbon atons of
has the neani ng re one or nore c

d caI may be re Iaced by -0-, -(CGO-, -N((C -C6)-alkyl)-
Erl\ll(ecaOl I(<y| 211 | o- y -NH-IO Particul ar preference is given to corrpounds

of the ‘%pﬁdﬁéaphmpétdé@st@metoféhezadlcalsuRhtcsl;mmust mm?@tﬁﬁbanhigsrg Eg
no carpon atons o e a

Fadi cal i §aRIRTEAR), IIRE RO 8% SigRe 85e of rore.qarbon aas of |

par t i cdherltylerfeeragicat airs replaesd by —xsqopnouwﬁléré)ﬁ e 3 epn@= b)\/\h&gesfne 0

thgﬁZSOCE%P\(ﬁl %6%((‘5399?%#@83 Nwhe(rwglo) -N((@reCe)-aligd-mheny)r.e carbon at ons

(@Wz_) where Y and W
of the L repl aced by oxygen atons and
|ndepen§e®n?l {@%@?ﬂi—ét hernﬁay be NH, NCH3, C=O, 4 0, a bond or SO,,,

be NH,
where @ng tbeu' pﬁarmadewhcedzlymc\tﬂépﬁarbﬂzes@ltﬂent|y of one another may I
NCI?B C=0 0 - bond or S(O)n Wnere n. 0 - 2, or _Y-Wor Y -W in
except for.theﬂ__compound 2-{[4- (4 {1- (4-ﬂuorophenyl)-3 [3 (4-ﬂuorophenyl)-3-
15 hydroxypro y!]¥440xoazet|d|n-2 yl}phenoxy)buty!]methylamlno}ethanesulfomc acid
and those compounds in which the radicals R‘I R6 have the meaning

-0-(CH2)4.10-COCH, (C4-Cg)-alkylene-COOH or -COOH.

Preference is given to compounds of the formula | where at least one of the radicals

20 R1to R6 has the meaning (Co-Cao)-alkylene-(LAG), where one or more carbon
atoms of the alkylene radical may be replaced by -O-, -(C=0)-, -N((C1-Cs)-alkyl)-,
-N(CO~(CH2)1.10-COOH)- or -NH-.

Particular preference is given to compounds of the formula | where one of the
25 radicals R1 or R3 has the meaning (Co-Csp)-alkylene~(LAG), where one or more

carbon atoms of the alkylene radical may be replaced by -O-, -(C=0)-, -N(CHz)-, or
-NH-.

Very particular preference is given to compounds of the formula | where one of the
30  radicals R1 or R3 has the meaning -(CH2)0.1-Y-W-(Co-Czs)—aIkylene-Y'-W'—(LAG);

where one or more carbon atoms of the alkylene radical may be replaced by oxygen

atoms and where Y and W independently of one another may be NH, NCH,, C=0,



each case together may be a bond. Preference is furthernore given to
conmpounds of the fornmula | where the group LAG is a carboxylic acid
radical or a sulfonic acid radical. Ovng to their increased solubility in
wat er, conpared to the parent conmpounds, pharnmaceutically acceptable salts
are particularly suitable for nedical gapplications. 10 These salts nust
have a pharmaceutically acceptable anion or cation. Suitable

phar maaBus beatlor STCIgRiedtE a@lib ot Vi ey W'zﬁée;%ndé?ﬁ 6@ lﬂ}ﬂﬁ h&ccor di ng
hydroc

to the invention are salts of inorganic acids, 'such a loric acid,
hydr obrBay eedé dNCI'bhgs}QuQ,l a band @r %&@oam@m De Zor-Whot Yi-WW'dni d,

Suuon'e%cﬂcda%eatﬂge Lé| @ﬁe%ﬁ‘ﬂ%and pf organ! C ac! ds, such as acetic

aci d, benzene onic ic acid, citric acid, 15 ethanesul fonic
“acid, fumaric acid, gluconic acid, glycolic acid, isothionic acid, lactic
acid, lactobionic aC|d mal ei ¢ aC|d mal i ¢ aci d, net hanesul fonic aC|d
suc®i n| de&fﬁﬂce 5 furlherases gives e sompaunds af the farmida dwhete the grauprlodGet i ¢

oi ven 150 EHATRIE okl fadlFelof s RO RS PLC it 2o Iy “accopt abl o

basic salts are amonium salts, alkali nmetal salts (such 20 as sodi um and
) and al kaline earth nmetal salts (such as magnesi um and

pot assi
cal ci ur#‘@"é‘gt 9)t Cifincres S%lpbtl%nuvw@mq%npaﬁddo(tmpam compaungsvi ng a

h fatb?é)
Pn? (rar di Ea'ltnggé#%a"gr epa I'ng %?“%ﬁ'teoﬁa”’waﬂg Sﬁﬁé&%ﬁ@gm&i EH %Eﬁé%téoﬁ Sabl e
saﬂ?s drid¥sersaltsrmustehave 4 pbatrhmeuimatiy accimable&mﬂﬁnloe Clabe|$liJlthb|e .
I ca |ons tlve avin si o]l ogi'ca unction"
A < Bt ReuAly Acoaptebiq o Eddi et ShnPLarTRaSls AEcosipg i dhe
accor dimgritentdie dats AT anﬁ:oacn@é(%%r %s@d?@cl’ﬁé@@écndt H@r]ﬁ]rdb?or‘?lm geigUpon

administration to a mammp for exanple a conpouhd or an
act i ve phespberi¢ aeid( ﬂ‘la‘t@]@m%pf@rrlcmwi réfeiclacid, @Ifﬂnfuﬂmtﬂnandmﬂfenc anfd taimids

| nvent 'o?%rg?érﬁc RERA " ¥dch 83 aceF ic & corrpggrr{gésneascu oﬁfic' acc']d benz%?c acid, citric acid,

15  ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid, isothionic acid, lactic
acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p- -
toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
purposes, very particular preference is given to using the chloride salt. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such

20 as sodium and potassium salts) and alkaline earth metal salts (such as magnesium
and calcium salts).

The scope of the invention also includes salts having a pharmaceutically
unacceptable anion, which salts may be useful intermediates for preparing or

25  purifying pharmaceutically acceptable salts and/or for use in ‘nontherapeutic, for
example in vitro, applications.

Here, the term "derivative having physiological function” refers to any physiologically
acceptable derivative of a compound according to the invention, for example an
30 ester, that is able, upon administration to a mammal, for example man, to form such

a compound or an active metabolite (directly or indirectly).



I nvention. Such prodrugs, can be netabolized in vivo to give a conpound
according to the invention. These prodrugs nmay or may not be active in
their own right. 5 - The conpounds according to the invention can also be
present in various polynorphous, fornms, for exanple as anorphous and
crystalline pol ynorphous fornms. The sBope of the invention includes al
polynDLghous forms of the conpounds according to the invention, which form

a furt rfUlélSQfeaﬁpe@t of this investion ane phdiirtigs ef theetampoahds é@é&ﬂﬁ@%qhéo
to a, conmpound or conpounds of the
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der | vattouns iivariton. PRSe ptagtlgaindyaicinagiot 88 AR5 1 B ARSI . "he

- conpounds of the fornmula' l rmaceu |caI 'y ac salts and
15 derivatives havi ng physi ol ogi cal funct | on are ideal nedicanments for

B e BomBRRRGS obd P A8 L . Rk Hechreapatiarrioyat e sy um
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conpou red chie he desired biol ogical
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conpound chosen on the intended use, on the node of admnistration and on
hio clinical con tlon of the patient. In general, the daily dose is in

r afgdie r epgeq@m “arinpeys(ehel tj?leffc)tmui@ " ;ngfevrd:o 50:0|rmpomﬁr day
Ki | t
capsu g%ﬁ?d@@‘ﬁggﬁ, §iula (B as SERBLE dBove. Shd Rl So0afs At om

0. 02 t olebigativgs having ehysiskogidal flvetioh asidieeafibed RecsPt abl e 30 salts, the

abovenenti oned wei ght data relate to the weight of the di phenyl -
azeti.dinone-ion derived fromthe salt. For the prophyl axi.s or therapy of

ngd g%‘é&fﬁ?ﬁﬁélﬁﬂﬁﬂoﬁﬁe%ﬁhﬂ@q artd e PRAHALS LRt ally WecbREABIL 2afd hngan be
15 derivatives having physwlogtcal function are ideal medicaments for treating an
impaired lipid metabolism, in particular hyperlipidemia. The compounds of the
formula | are also suitable for modulating the serum cholesterol concentration and

for preventing and treating arteriosclerotic manifestations.

20 The compound(s) of the formula (1) can also be administered in combination with
other active compounds.

The amount of a compound of the formula (i) required to achieve the desired
biological effect depends on a number of factors, for example on the specific

25 compound chosen, on the intended use, on the mode of administration and on the
clinical condition of the patient. In general, the daily dose is in the range from 0.1 mg
to 100 mg (typically from 0.1 mg to 50 mg) per day per kilogram of bodyweight, for
example 0.1-10 mg/kg/day. Tablets or capsules may contain, for example, from 0.01
to 100 mg, typically from 0.02 to 50 mg. In the case of pharmaceutically acceptable

30  salts, the abovementioned weight data relate to the weight of the diphenyl-
azetidinone-ion derived from the salt. For the prophylaxis or therapy of the

abovementioned conditions, the compounds of the formula (1) can be used



t hensel ves as the conpound, but preferably they are present in the form of
a pharmaceutical conposition with an acceptable carrier. The carrier nust
of course be acceptable in the sense that it is conpatible with the other
constituents of the <conposition and is not harnful to the health of the
patient. The carrier can be a solid o a liquid or both and is preferably
formulated with the conpound as an individual dose, for exanple as a

t abl et ,thefiselvasars thentampodmdyrbud pfesdtdy 85 dre presght inahe fidvén opgt i ve
conmpound. Further pharmaceutically active substances can al so be present,
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dependent in each individual case ont nature and severl
condi t iasiive soppauneh fFeuthenghammadauticalie active siebstongesucah alsotbepfezent)l a (1)

used i; | atiopns coat ed del,ayed-rel ease

For mui 40515808 EARE; cafBbffine ALIE bl uE g S insctl rmaraResitons
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cothngs I ncl ude cel |l ul gse acetate phthal ate, polyvinyl 20 acetate

pht

al dpethods dwhichsseptial egnsisliin mnising thatceastiuentmeithiphanmeacplogicatly s of
met hacr%éciegta%?é Q?ﬁ‘i%‘ijs gﬁamlaugmgngg_ryl ate. Suitable pharmaceutical conpounds
e

for oral admnisiration can present in separate units, such as, for
exanpl e, capsul es, cachets, |ozenges or tablets, which 25 in each case
anount.. of the conpound, of the formul a as a owder

or g1 A REE e A ORI A REHS G ITveation que duseoNhishrerg puBable
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and t h?h(g %cr)rﬁciji%n (té’\’%ie(ipea(igg and on the type of the compound of the formula (}) used -

in each case. Coated formulations and coated delayed-release formulations are also
included in the scope of the invention. Acid-resistant and enteric formulations are
preferred. Suitable enteric coatings include cellulose acetate phthalate, polyvinyi

20  acetate phthalate, hydroxypropyimethylcellulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration can be present in
separate units, such as, for example, capsules, cachets, lozenges or tablets, which

25  in each case contain a specific amount of the compound of the formula (1); as a
powder or granules; as a solution or suspension in an aqueous or nonaqueous
liquid; or as an oil-in-water or water-in-cil emulsion. As already mentioned, these
compositions can be prepared according to any suitable pharmaceutical methed
which includes a step in which the active compound and the carrier (which can

30  consist of one or more additional constituents) are brought into contact. In general,
the compositions are prepared by uniform and homogeneous mixing of the active

compound with a liquid and/or finely divided solid carrier, after which the product, if



30 consist of one or nore additional constituents) are brought into
contact. In general, the conpositions are prepared by uniformand
honbgeneous mi xi ng of the active conpound with a liquid and/or finely
divided solid carrier, after which the product, if 7 necessary, is shaped.
For exanple, a tablet can thus be prepared by pressing or shaping a powder
or granules of the conpound, if appropriate with one or nore additional

const i tnesdssanPieskased. Furedangs, @%mémmm@smé prephkedd Bg p }é@-,.ﬁq)apound in

free-fl form  such as, for exanp er or granules, i
appr opr&ﬁpé'ggrﬁmv@r orgrantigs iof H&@Ofﬂpgbﬂ‘ﬂdgﬁppmnﬁ@i& Wdhlqmmr Mot or a

bI e _machi ne.
Shaped ISt coRE R R, Ciessdl SRR o HOFRHLS H) afaRlihe We faBinund
noi st eriadrag- ﬂnbwmng forray $u¢h asifor dx:hm@hi a pib»@d@bﬁg&bh@les”ﬁ%bb?@na’t@ mixed

rmace. osi tjons ich are suitable for peroral (sublingual)
22?1 ?s‘%’ﬁéﬁ%&d% %é“ 31%341 Buenianekorca fawmnbernol shfacar@ctivel he foL mul ad(l)
with a f e ant an
past i |10 Aentfa) I 8 ble (HERARE SAALed RIS P brod REIFEE) 21 P"anc
gl ycer dgthapingther pigeembent ogmpcamibmmst@ﬁeoswitham ineftigald ditidntth aeraprds for
the co tion preparations are: all antidiabetics nentioned in Rote Liste
2001, @3%&8? 12. They can be conbined with the conpounds of the fornula |
according to the invention in particular to achieve a synergistically
enhanced action. The active conpound conbi nati on can be 20 adm ni stered
e|t Rer Mharswsgutical camposisonsawvhich ak suiteblecor perarahfsubtiogualp the pati ent

int l.on_preparations co luraljty of active
corrpoun ’B%rt'?t %a{ﬁﬁaﬂ%@e@&@&@@&fﬁﬂ%a CRH??%M’“@J&WB‘?W‘%@UI in
and i ndlavoringetustoiiaviBssucitedang guhPEradi@BPregatAthUshd ?agfflltﬁgﬁhﬁw 1964,
GapP-1 derl vat i ves, such as, for exanple, those di scl ose
_ Include the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.
15 . _
Suitable other active compounds for the combination preparations are:
all antidiabetics mentioned in Rote Liste 2001, Chapter 12. They can be combined
with the compounds of the formula | according to the invention in particular to
achieve a synergistically enhanced action. The active compound combination can be
20  administered either by separate administration of the active compounds to the
patient or in the form of combination preparations comprising a plurality of active

compounds in a pharmaceutical preparation.

Antidiabetics include insulin and insulin derivatives, such as, for example, Lantus® or
25 HMR 1964, GLP-1 derivatives, such as, for example, those disclosed by Novo

Nordisk A/S in WO 98/08871, and oral hypoglycemic active compounds.

The oral hypoglycemic active compounds preferably include sulfonylureas,

biguadines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase

inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel openers, such
30 as, for example, those disclosed by Novo Nordisk A/S in WO 97/26265 and

WO 99/03861, insulin sensitizers, inhibitors of liver enzymes involved in stimulating

gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds



Nordi sk A/S in WD 98/08871, and oral hypoglycem c active conpounds. The
Qral hypogl ycem c active conpounds preferably include sul fonyl ureas,

bi guadi nes, neglitinides, oxadiazolidi nediones, thiazolidinediones,

gl ucosi dase inhibitors, glucagon antagoni sts, G.P-1 agonists, potassium
channel openers, such 30 as, for exanpde, those disclosed by Novo Nordi sk
AIS in WO 97/26265 and WD 99/03861, insulin sensitizers, inhibitors of

| i ver eMmiighweodulats del rme‘tabolust sudhngs agmhypmlﬁﬁ@@m%a%w@%&ﬁﬁounds %nclj

gl ycoge ators of, gl ucose uptake, conpounds whi ch nodul at e
i pi d r%ﬁié?s%e?@ﬁ]aﬂ ﬁ°5?°HHP§hWBPPW¢$J£wh1® regtice doed intake P AR@Nd

anti |l i PXIRE@NRRE bW I ot ake. PPAR
.and PXR agéﬁ Sts aﬁﬁg??ggﬁ%’gn%mgeﬂmﬁ%\ﬂ'ﬂgé;@ﬁ&%ﬁ%r‘o%%gp% HHBnt

pot assiGh@annehehihe beia celie bet a cel |'s. In one embodi ment of the i nventi on,

t hegconpounds of the formula | are admnistered in conbination with an
H A reductase inhibitor such as sinmvastatin, fluvastatin, pravastatin,

| ovast dhiome erhbodiasdratof the ﬁﬁ@hﬁ@ﬁttﬁ | |ﬂﬁ§\’ Lt one enbodi ment
of the invention, the conpounds of bdb r mu mﬁ%&%ﬁ'u%q drqlgstered in

conbi nAdrRisiEred ia cendtirafion with @lﬂsﬂdﬂc’lﬁ@@h récihitase mhibisreiichsas for  exanpl e,
ezetim 15.1.n one e di nent of the invention,
t he consgﬁ&?lé bﬂH%ﬁ{\%@;tqt %%?étﬁ}éovaém%agq@ﬁg% inncedrasitatii on with a PPAR

gamua agsunastatisuch as, for exanple, rosiglitazone, pioglitazone, JTT-501,

G ,262570. In one embodi ment of the invention, the conpounds of the formula
I 31 e 20 adm nistered in conbination with a PPAR al pha agoni st, such as,

for exanphe. er%d:%mofFﬁ%’iﬁgrérétioﬂ,’lh8’&%n‘f’dgh m%?ft*ne ?ormu e I|arI]é/ent ion, the

conpounds of fornmu
administered in combination with a cholesterol absorption inhibitor, such as, for

example, ezetimibe, tiqueside, pamaqueside.

15  In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for example,
rosiglitazone, pioglitazone, JTT-501, Gl 262570

In one embodiment of the invention, the compounds of the formula | are
20  administered in combination with a PPAR alpha agonist, such as, for example, GW
0578, GW 7647.

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

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

30
In one embodiment of the invention, the compounds of the formula | are

administered in combination with an MTP inhibitor, such as, for example, Bay 13-



adm nistered in conbination with a m xed PPAR al pha/ ganma agoni st, such as,
for 25 exanple, GW 1536, AVE 8042, AVE 8134, AVE 0847. In one enbodi nent of
the' invention, the conpounds of the fornula | are admnistered in
conbination with a fibrate, such as, for exanple, fenofibrate, clofibrate,
bezafibrate. 30 In one enbodi nent of tde invention, the conpounds of the
formula | are admnistered in conbination with an MIP inhibitor, such as,

for exajgyze gnpay204338, ROPEF3743VE- 2011038, R-103757. In one embodi ment of the
i nvention, 'the conpounds of the fornula | are adninistered in conbination

with a bile acid absorption inhibitor, such as, for 5 exanpl e, HVR 1453.
I n one enbodi nent,. of .t L oven |on thec u e formula | are
adni ni éP&“@f%ﬁ"ﬁwtrﬁ%b%Wﬁ P‘H‘W‘% &gﬁe aa{saref or exanpl e,
Bay 1%?‘&%sté{%d|lﬁ c@ﬁ%lﬁﬁﬁtﬂﬁwrﬁb@ aélﬂ%ﬂsBYﬁlﬁn' |9th|tbp%lfbﬂr§%0 s of the

formula | are adnministered in combination wth a polymeric bile acid
adsbr beaxamplehHMR 1488. exanpl e, chol estyrami ne, col esol vam 15 In one
enbodi ment of the invention, the conmpounds of the fornmula I are

adm ni stered in conbination with an LDL receptor inducer, such as, for

exanpl gn orﬂd\é?ia&@duméﬂw%ﬁﬁémdemeﬁeth@rﬁwﬁpms @ffthbffsrmm\éqrﬁréon the

conpounds of the formla are 20 admnistered in conbination with an ACAT
i nhi bi tasiminisieneddn corra)bln@tmrmta a CRI&sinkibier, sughase femexaimplenBayf t he
mventu@lmbhe conpounds of the formula I are

10
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorber, such as, for
. example, cholestyramine, colesolvam.

15 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer, such as, for example,
HMR1171, HMR1586.

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

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

administered in combination with an antioxidant, such as, for example, OPC-14117.
25

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

administered in combination with a lipoprotein lipase inhibitor, such as, for example,

NO-1886.

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



adm ni stered in conbination with an antioxi dant, such as, for exanple,
OPC-14117. 25 In one enbodi nent of the invention, the conpounds of the
formula | are admnistered in conbination with a |ipoprotein |ipase

i nhibitor, such as, for exanple, NO 1886. 30 In one enbodi ment of the

i nvention, the conmpounds of the fornui@ | are adm nistered in conbination
with an ATP citrate lyase inhibitor, such as, for exanple, SB-204990. 10
I n one enbodi nent of the invention, the conpounds of the forrmula | are
adnini?tered I n ion with a squal ene synthetase inhibitor, such as,

onbi. n
for exARPPEMRRBMESSR5INe nyeplien.dhssgimratindstofithe fomvydadiase, the corpounds
of t he atiaiAktatell IREBmEMETIIN ' RSN MLk, 3, L hopE ot ei n(a)
. antagoni st, such as, mer gﬁa“?}%'ﬁ%‘%déf%’%%tﬁéfaﬁ%%%ﬁ% SHE*’@.S' d 1n one
enbodi eEaMplE, BME-188484.i on, the conpounds of the formula | are
admnistered in conbination with a |ipase inhibitor, such as, for exanple,
OlTstat. In one enbodi nent of the invention, the conpounds of the fornula

| are ImdAERINGBATIRRN Bf HRTBVEAGD th¥idoh | dF mbodi ment, the
conpounds of the fornula | are admhnic?&gﬁwkn&égﬁ?@lgg%rgwth a

sul fon?ﬂﬂ?‘@'ﬁ'{ergddihCQ@,blfTainonewﬂmplIi@ppm{tbbl@a)aamdgonigt,i@@hcdsa,uf@;d@(argbhpi zi de
or glj jz&nﬂ' ﬁ 1 0. nbodi nent, the conpounds of the fornmula | are

adm ni g’?éred rp'%(g‘”ﬁgﬁgﬁon wi th a biguanide, such as, for exanple,
metformn. 20 In another enbodi nent, the conpounds of the fornmula I are

adm ni stered in conbination with a neglitinide, such as, for exanple,
r etfagl IhPae embodiment of the invention, the compounds of the formula | are

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

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

15  In one embodiment, the compounds of the formula | are administered in combination
with a sulfonylurea, such as, for example, tolbutamide, glibenclamide, glipizide or -
gliclazide. |
In one embodiment, the compounds of the formula | are administered in combination
with a biguanide, such as, for example, metformin.

20
In another embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide.

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

25  rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in
WO 97/41097, in particular 5-[[4-[(3,4—dihydro-3—methyl-4-oxo-2-quinazolinyl-
methoxy]phenyljmethyl]-2,4-thiazolidinedione.

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

30
In one embodiment, the compounds of the formula | are administered in combination

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



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

combi nation wth a thiazolidinedlone, such as, for exanple, troglitazone,
cigl'itazone, pioglitazone, 25 rosiglitazone, or ~the conpounds discl osed by
Dr. Reddy's Research Foundation in WO 97/41097, in particular

5-[[4-[(3, 4-di hydro-3- et hyl - 4- oxo- 2- qui nazol i nyl - _

met hoxyj phenyl ] met hyl j - 2, 4-t hi azol i di nedi one. In one enbodi ment, the
conpounblstaddelishsudroasuioa ekambhe, a0BUtHNGHEr §bdrtisrAiR pﬁéikf&i’é, g%ﬁi@e ?p
a- gl ucosi dage. inhibitor, such as, for exanple, mglitol or acarbose. 30 In
one enbGd Wf’?-the conpounds of the formula | are admnistered in

i i it by ' ' t he .ATP- dependent.
CoF nsar O etiotiAeng §hd XomBAIRAY O M ICRAC S b BN Rler
gl i bencwidlinuzre than pinei afdhe gboseim@ationed ceppauhas dor ekarr@il@irﬁéﬁ}ﬁﬁin@ﬁah the

with nore than

co unds, of e formulg | are adm nistered in conbi nati on _

one 2o ‘f"lsﬁ'é'aa%@{;@ 183 GRE dnetprsyina sulfprylutszeans @Carrbommﬁn@@llnld:e.ar@d- Wi t h a
sul fon f ' 0 bose. re IL.ni de an
ot 1 or e o BicEd Sufieyatdea et SR ARr AR nEREue AP ety ana
trogl i tiagelin and keastatingett.| ovastatin, etc. In a furt her enbodi nent, the
conpounds of the formula | are adm nistered in 10 combination with CART
agoni sts, NPY agonists, MC3 and M4 agoni sts, orexin agonists, H3 agonists,

TN agoni hurthePBmissifient, the €8 un@@tcﬁggghﬁ%ﬁnaV%P%%Pé'g@ﬁ’}ezg(gm e

- £33-agoni.sts, MCH (nel anine-concentrating hornone : _
agdfi stepmbisptivomith CARItaganistahNBiYt aganistsi MES sed MOSiagoaits, weddr ener gi ¢

compou : ' , nbesi n i sts, i n.antagoni sts, growth 15
ho?pmne@&ga%%rﬂg%%@sh%ﬂ?@ggpwgs,a@%%mfgsﬁ%%%h@%anf@nuaéc@r@spn??ne
rot ei nagohists, BHists, MEH (neRhhifedMatati ﬁtagz !
8oprexi n), I Ii%%-gg/ ar?yl ase i¢1hi %ilt grs, Eéﬁ'rﬁgﬁﬁﬁgﬁﬂ?g BJ‘%E%SF% ors or
R-f3. ¢ is}s sserotonin reuptake inhibitors, mixed serotonin and noradrenergic
T RASN
compounds, SHT agonists, bombesin agonists, galanin antagonists, growth
15 hormone, growth hormone-releasing compounds, TRH agonists, decoupling protein
2 or 3 modulators, leptin agonists, DA agonists (bromocriptine, doprexin),

lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-B agonists.

In one embodiment of the invention, the further active compound is leptin.

20  In one embodiment, the further active compound is dexamphetamine or
amphetamine.
In one embodiment, the further active compound is fenfluramine or dexfenfluramine.
In another embodiment, the further active compound is sibutramine.
In one embodiment, the further active compound is Orlistat.

25 Inone embodiment, the further active compound is mazindol or phentermine.

In one embodiment, the compounds of the formuta | are administered in combination
with fiber, preferably insoluble fiber, such as, for example, Caromax®. The
combination with Caromax® can be given in one preparation or by separate

30  administration of compounds of the formula | and Caromax®. Here, Caromax® can
also be administered in the form of food, such as, for example, in bakery goods or

muesli bars. Compared to the individual active compounds, the combination of



I n one enbodi ment of the invention, the further active conpound is |eptin.
20 I'n one enbodi nent, the further active conpound is dexanphetam ne or
anphet ami ne. In one enbodi nent, the further active conpound is fenfluram ne
or dexfenfluram ne. |In another enbodinment, the further active conmpound is
si butram ne. I n one enbodinent, the fd@ther active conmpound is Olistat. 25
I n one enbodi nent, the further active conpound is mazi ndol or phenterm ne.

I n one Gampindsef theferrnolad witidSandmaxt®isf b sadifoh (RS ARBHRES LRSS ihD

conbi nat. i 0, Wi ttn fiber, %ﬁﬁei erably insoluble fiber, such as, for ‘exanple,
Car ot Y CUIFHEN K83RRG de thalokrarndceirlddashelestasnl, Bisogthazactienized by its

pr epar aﬁip@@vélftdl%/raﬁﬁiﬂﬁr ate 30 adm ni stration of conpounds of the fornula I
.and Caromax(r). Here,” Caromax(r) can also be admi nistered in the form of
food, such as, for exanple, in bakery goods or nuesli bars. Conpared to

t hegi ngj yi l,active ¢ ounds, .the conbi nati on of 12 conpounds of the

f or Rul gi Q‘d’%@ﬁh?ﬁﬁ%ﬁ}ﬁnﬁ ﬂig?ieé,c iSH“aE'&i qqrakingtion af teheeropauads aocording to

parti cuh@inwdntibn vagPEsd ' l,esterol , . also

char act erinzec? Ibg its i%&glrgg)f{t%é@@%ﬁ@?%t%&%gsa "Prﬂﬂﬂog%‘ma}‘.'y t hat
each s@neH Bobisihes pharmatologiealtp aptivensishstancedlisriocii@ed iiehed S¥6PE 6PN Wi th

one or f ounds nentioned above and optionally one or nore
furt hegﬁ%hgﬁ%é%i)%é':ﬁggﬂ y active substances is included in the scope of

the present invention. 10 The invention furthernore provides both
st (ﬁrﬁoﬁorrer m xtures of the formula | and the pure stereoisonmers of the
f ot rul 4 "€, INyeRfian usthermerepravidasbaeth stérevismier mixtarels ofahe férsulaynad

di aste ] separ at.e chr omat ogr aphi ¢ neans. 15
Pref er gﬁgﬁfiStgfﬁﬁ%éF%éﬁﬁeﬁéﬁgH@Q and dg?é%ﬁ‘)%rml?@-l"le? oS the feranpaldinds of
the fandihe puretidstacbmldroVi g niktukss tefseparated by chromatographic

means.

15 Preference is given to both racemic and enantiomerically pure compounds of the
formula | of the following structure:

R6 OH

RS

20  Amino protective groups that are preferably used are the benzyloxycarbonyl (Z)
radical, which can be removed by catalytic hydrogenation, the 2-(3,5- |
dimethy!oxyphenyl)propyl(2)oxycarbonyI(Ddz) or trityl (Trt) radical, which can be
removed by weak acids, the t-butylcarbamate (BOC) radical, which can be removed

by 3M hydrochloric acid, and the 9-fluorenylmethyloxycarbonyi (Fmoc) radical, which
25  can be removed using secondary amines.



R4 20 Am no protective groups that are preferably used are the

benzyi oxycarbonyl (Z) radical, which can be rempved by catalytic

hydr ogenati on, the 2-(3,5- di met hyl oxyphenyl ) propyl (2) oxycar bonyl (Ddz) or
trityl (Trt) rad| cal, which can be renoved by weak acids, the

t - butyl car bamat e (BOC) radi cal , which i8an be renoved by 3M hydr ochl ori c
acid, apd the 9-fluorenyl net hyI oxycar bonyl (Fnoc) radical, which 25 can be
r emoved Q%!W@”H%Gﬁﬂmrm%mrﬁlaiﬁstDSaEI’CE:GSB\fempne@@nﬁgrdidi‘r@éﬂ?l’éfétfo‘méﬁees to a
proces %N% Végeffdfﬁ%'f:g' phenyl azeti di none derivatives of fornmula I. 11
(CH2) z Sfl‘ H ‘(LAG 5 Y can be S 0, (CO, (C=9), CH=CH C=C,
N((C, -C6)-al kyl), N(phenyl), N((Cl-C6)- alkyl-phenyl),'N(CO (CH2) 1 10- COON)
or NH, Rl1 can be .Hor, if Y= (CO or (CS), OH W .Y and W can,

! and of Y, be -S(Qn-, where n;z 0 - 10 2, -0-,

i ndependent|y of one anot hg .
-(CQ-, -(CSn, : C=C, -N((Cl-C6)-al kyl)-, -N(plenyl),

- N( (C1- ms)- al -N(CO (CH2) 1- 10- - or - 4 a bond; x, y
and z inge ‘ ®ot her can B tol10. In co dii,
- (CH2) x- ' efnativel y"al30 he dit ed~fo of "t IRZ ot her 15

two pheg [ . gre ocess for repari orrpoun(y f the formula I
corrprlses reacti ng, i aR1anRae or a hygyoxy~conpg )xof the
formula Il with an al kyKa gor acyl ati ng agent WhICh ably in the

onega positiorlll, carrigg”afurther ‘lf

Wig.2

(CHYe—fw v (CH,ly

i R4

(LAG)

Y can be 8, O, (C=0), (C=S), CH=CH, C=C, N((C1-Ce)-alkyl), N(phenyl), N((C1-Cs)-

alkyi-phenyl), N(CO-(CH,)+.10-COOH) or NH;

R11 can be Hor, if Y = (C=0) or (C=8), OH;

W, .Y" and W’ can, independently of one another and of Y, be —-S(O)p-, wheren=0 —
10 2,-0-, -(C=0)-, -(C=8)-, -CH=CH-, -C=C-, -“N((C1-Ce)-alkyl)-, -N(phenyt), -N((C+-Ce)-

alkyl-phenyl)-, -N(CO-(CHz)1.10-COOH)- or -NH- or a bond:

X, ¥ and z independently of one another can be 0 to 10.

In compound I, -(CH,)x-Y-R11 can alternatively also be attached to one of the other
15 two phenyl rings.

The process for preparing compounds of the formula | comprises reacting, for
example, an amine or a hydroxy compound of the formula Il with an alkylating or
acylating agent which, preferably in the omega position, carries a further

20 functionality- if appropriate in protected form. This functionality is (after deprotection)

used for attaching (LAG), for example with the formation of ether, amine or amide
bonds.



20 functionality- if appropriate in protected form This functionality is
(after deprotection) wused for attaching (LAG, for exanple with the
formati on of ether, ami ne or am de bonds. 14 The exanpl es bel ow serve to
illustrate the invention in nore detail, without limting the invention to
t he products and enbodi nents describeg4gin the exanples. Exanple |
4-{4-[3-[3-(4-Fl uorophenyl) - 3-hydroxypropyl] - 2- (4-met hoxyphenyl ) - 4- oxoazet |
di n- 1- The ldxanéapbnn bemrt@ﬂmswlté Qfé ﬁvéﬁt’n&l’u (rﬁhoré)deﬂéh Mthout imitin
3-[5-(tert-butyl di nmet hyl silanyl ox% - (4-f1 uor ophenyl') - pent anoy 1-g-phenyl-
oxazol th§ iRveniinetq the: progugts argl em gdmments described in the examples.
3-[5-(4-fluorophenyl)-5-hydroxypent anoyl ] - 4- phenyl oxazol i di n-2-one, 13.6 ¢
~of tert-butyldinethylsilyl chloride and 10.2 g of im dazole are dissolved
in 36 m of dinmethylformam de and stirred at 60C for 90 mn. After the
tign has ended, the mixture is dissolved in ethyl acetate and
extd acFéd Itlmes wth water. The organlc phase is dried over nmagnesi um

sul f at frg n Sur ives
R S A e S R I DRy St
4- phenyl]tmraytzinmdo}blﬂamd -¢ulfonid aoidl(8kul ar we| ght 471.65 (C26H34FNO4SI); M
(ESI): 340.28 (MH- HOSI (CH3)2C(CH3)3). 15 b)

4-[5-(tert-butyl di met hyl sil anyl oxy) -5-(4-fl uorophenyl)-1-(4-nmet hoxyphenyl) -
2- (2-oxo0- 4-phenyl oxgzol i di ne-3-car bonyl ) pentyl am no] benzonitrile (2):
16.2 g of
3-[5-(tert-

hyl si | anyl oxy) - 5- (4-f | uor ophenyf) - pent anoyl ] - 4- phenyl -

10

a) 3-[5- (tert butyldlmethylsnanyloxy) 5-(4-fluorophenyl)- pentanoyl]—4 phenyl-
oxazolidin-2-one (1):

K

,,Sl

S

15 27 g of 3-[5-(4-flucrophenyl)-5-hydroxypentanoyl]-4-phenyloxazolidin-2-one, 13.6 g of
tert-butyldimethylsilyl chloride and 10.2 g of imidazole are dissolved in 36 mi of
dimethylformamide and stirred at 60°C for 90 min. After the reaction has ended, the
mixture is dissolved in ethyl acetate and extracted two times with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated under reduced

20 pressure. This gives 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-pentanoyl]-
4-phenyloxazolidin-2-one (1) of molecular weight 471.65 (CasH34sFNO,4Si); MS (ESI):
340.28 (MH" - HOSi(CH3)2C(CHs)s).



5 - oxazolidin-2-one are dissolved in 350 m of dichloronmethane. 19.8 m of
Huni g base and 10.14 g of 4-[(4-nmethoxyphenyli m no)nethyl]benzonitrile are
added, and the solution is cooled to -10C. 8.52'nml of trimethylsilyl
trlflate are added to the cooled solution, and the m xture is stirred at
-10C for 30 mn. The solution is thenigooled to -30C, and 44 m of
titaniumtetrachl ori de solution are added. The reaction mxture is 10

stirred)at f4-fHr(telbutpldird@ByfsnanoRy)-Fhe fsetdsHe ilﬁ 4-hea ;%*ﬁ‘} warm
to room te&Berature and the rea%tj%n Jgf utl%ﬁn |2 vva hed- 2§%9e53|\)e%)y with
2

200 m of -9 raphendexaroliding- -Jreagiomtipestyiamigolberadnitriieniir ogen sul fite
solution and sat. sodiumchloride solution. The organic phase is dried
over magnesi um sul fate and concentrated under reduced pressure,, and the

resi dudG.2 grm‘rﬂ [a- Ednehutyldlmeiaylg%nylexngs meomneapg!p@ﬁyﬁoﬂc@pﬁbﬁypll Thi s

gi Vﬁ ox% ﬁé! T but\éehg gve |5 >{%IL ofx o (4-fluodro
phefy| XEPU e RBR FHhEIT RIS i 35836l of- ¢ I@m@mﬂ@malam of bianlgobgse) pent yl
ani no tyﬁ@lzmmarg bieaf( a)me{hdi?bﬁgwlﬁﬁin&ﬁhgﬂ%ﬁ]gé’ﬁzo?ﬁtru SAMHEELE B the VB

ESI): 590. 51
21 [ 3) [ Sofutientis l@@DLﬂdane‘tG‘?@L 8i32amy bbirimetBylsAy[ftiinakcmreemidodioany dooked 4-

e o SR, o wRE BRRO S S ity A oo e slyion RaPrarcnelediseny| ) -
25 2- (230%0; dnddaamil maamhhﬂtéﬂ%cﬁ cﬁ%&?é%{?dﬁc?]rpgfét é{%@@ “ﬁieb%%%‘h HildhFe  ©

di ssolved in 380 m of rreoth tert-b
N, B bi stitred @t fiogn sB0Jo y 46 tarizde Hmjsoluﬁﬁn isrtheor allowedMoswhih ite Rosh

tetrabyg t r.ahydr of dded_and th t
o S SRR M Rl S Bh'iS Weshar e aae Rt 00 Miotdhied 10°
m of acktiicaeid] doans cammegstrbhgthrﬁﬁﬁ@mqwdibgéﬁéﬁtftés@ﬂﬂaﬁ%fﬁéﬁd under

= reduced a ressure and the residue is purif on silica gel Using
~ tol uenéf @Jﬁﬁp loride solutony The orgaricgingse is dried over magnesium sulfate and

4-13-[ 0 4-f1 uor op y 4 16
et oxeofiataneylufiadt PR8N e KN 18 FeSpE R SR o Bl Usisbight
“54%% 75n- heptane/ethyl acetate 3/1. This gives 4-[5- (teﬂ-butyldlmethylsﬂanyloxy) 5-(4-fluoro-
phenyl) 1= (4 methoxyphenyl) 2-(2-oxo-4-phenyloxazolidine-3- -carbonyl)pentyl-

ammo]benzomtr:le (2) of molecular weight 707.93 (C41H46FN305Si); MS (ESI): 590.51
(MH - C7HsNy).

20
c) _4-[3-[3-(tert—butyldimethyfsiIanyloxy)-3-(4-ﬂuoropheny!)propyl]—2—(4-
methoxyphenyl)-4-oxoazetidin-1-yl]benzonitrile (3):

13.2 g of 4—[5-(tert-butyldimethylsilanyloxy)-5-(4-ﬂuorophenyl)-1-(4-methoxyphenyl)—
25 2-(2-ox0—4-pheny!oxazolidine~3—carbony!)pentylamino]benzonitrile are dissolved in
380 mi of methyl tert-butylether, 18.6 ml of N,O-bis(trimethylsilyl)acetamide and 1.86
ml of a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran are added and
the mixture is stirred at room temperature for 2 h. After the reaction has ended, 10
m! of acetic acid are added, the reaction mixture is concentrated under reduced
30 pressure and the residue is purified on silica gel using toluene/ethyl acetate 50/1.

This gives 4—[3-[3—(tert—butyldimethylsiIany!oxy)-S—(4-ﬂuorophenyf)propyl]-2-(4-



(C32H37FN2C3Si ); MsS (ESI): 545.56 (M+H''"). o
,4-[3-[3-(4-Fluorophenyl ) -3-hydroxypropyl ] -2-(4-nmet hoxyphenyl ) - 4- oxoazet i di
n- .1-yl]- benzonitrile (4): 3.5 g of

4-[3-[3-(tert-butyldinethylsilanyl oxy)-3-(4f| uorophenyl) propyl]-2-(4-

nmet hoxyphenyl ) - 4- oxoazetidin-1-yl]-bengonitrile are dissolved in 65 m of
10 tetrahydrofuran, 0.74 m of acetic acid and 8.03 mM of a 1 M solution of
t et r abugthoayBitsriy)4onos s elRiin 1 YIPLERRATITRS [3)341 ASBCARSEGRCs41ps m Xt ure i s

stirred m tenperature for 82 m

tetrab&@?ﬁ%ﬁﬁ'ﬂ?@iﬁﬁ fYadEd: 5450561(MbH hre then added, and the mixture is
stirred at reflux tenperature for another 3 h. The cool ed reaction mxture
is concentrated under reduced pressure and the 15 residue is purified by
'silica gel chromatography using n-heptane/ethyl acetate 2/1. This gives

fl 3- hyd I 4- met hoxyphenyl ) - 4-
ng) x: ((:I|4n %@EQH%B%HH%N @r?&%’lpc{%gg%’ﬁﬂ]yac%&dam%@@mhmﬁ &@xoazetidin-
(026H23FN203),¥]1/I‘6%n26 ”é 44#31. 24 (MrH+) . 20 e)

1- (4- Am nonmet’hyl phenyl’) - - "3-(4-fl uorophenyl) - 3-hydroxypropyl ] -4- (4-
met hoxyphenyl ) -azetidi n-2-one (5): 1.22 g of

G e OB N SR BN Calmona BBt 5o ot o
cone. ; AETROkIEA A BRo B MBI E8S i AR aBkeltel 1768 r@g’&ed and the

m xture i s stlrred at 60C an rogen pressure o for 8 h.
oVl ni ieahydrefuramdér.74ml qﬁacetjcecmbmhd;St&S nnboﬁaﬂerﬂwmwnef and the next

¢ d
or ssul S e B oSl AP g b nutionaliare cilegd el therreog gy usi ng
di chl oBprRirh &aBbERKDRNF HAANiACAl2!hPeY t%@/téfrgbl}il'yi i Pﬁn%‘f@%n&e(“ am nom

et hyl phenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropy
Y golut;gn )are tPEen édded and the m?;dure is stirred at reflux temperature for another

3 h. The cooled reaction mixture is concentrated under reduced pressure and the

15 residue is p'uriﬁed by silica gel chromatography using n-heptane/ethyl acetate 2/1.
This gives 4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl}-2-(4-methoxyphenyl)-4-
oxoazetidin-1-yl]-benzonitrile (4) of molecular weight 430.48 (C26H23FN203); MS
(ESI): 431.24 (M+H™).

20
e) 1-(4-Aminomethy[phenyl)-3-[3-(4-ﬂuoropheny!)—S-hydroxypropyl]—4-(4-
methoxyphenyl)-azetidin-2-one (5):

1.22 g of 4-[3-[3-(4-ﬂuorophenyl)—3-hydroxypropyl]-2-(4—methoxyphenyl)-4-

25  oxoazetidin-1-yl]-benzonitrile are dissolved in 90 m! of ethanol, 10 ml of conc.
ammonia solution and an excess of Raney nickel are added, and the mixture is
stirred at 60°C and a hydrogen pressure of 10 bar for 8 h. Overnight, the reaction
mixture cools to room temperature, and the next day, the catalyst is removed, the
filtrate is concentrated under reduced pressure and the residue is purified by silica

30  gel chromatography using dichloromethane/methanol/ammonia solution 10/1/0.1.
This gives 1—(4-aminomethylphenyl)-3-[3-(4-ﬂuoropheny[)-3-hydroxypropyl]-4-(4-



met hoxyphenyl ) -azeti di n-2-one (5) of nolecul ar weight 434.51 (C26H27FN2(3) ;
M5 (ESI): 418.2 (M+- NH3). 5

f)4[3 [ 3- (4- Fl uor ophenyl ) - 3- hydroxypropyl] 2- (4- et hoxyphenyl ) - 4- 0Xxo0-
azetidin-1-yl]benzyl am no} but ane-1-sulfonic acid (6): At room tenperature,
87 nmg of the above benzylam ne are diggolved in 3 m of dry acetonitrile,
40 pl of 1,4-butanesultone are added and the mixture is heated under 10
ref i ux rhethokgptienyThezethm-2corie @ tdf erole bt W%@Ht%ﬁ%ﬁ@}a%ﬁ@z%’?dﬂrs reduced
pressur and purified chr omat ographically (silica '

di chl or(g pof Adfed MEhaNbls)85115 + 10%. water). This gives
4-{4-[3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-2-(4-nmet hoxyphenyl) -

4- oxoazetidi n-1-yl] benzyl am no} but ane-1-sul fonic acid (6) of nol ecul ar

vvei ght 570.69 (C3DH35FN206S); Ms (ESI): 553.28 (MH'' - H20). 15 20 Exanple

it o S S e o
3-[3-(4-fluor opﬁ W?%%%Om? %?%gyg/} &Erﬂgf’iﬁquezor obut oxy) phenyl ] - rrg(4_

met hoxyphenyl)azetldi n- 2- one (7) are di ssolved in 6 m of absolute

th 12 met 2 ml of wat d 60 f
oot assripeRg el et thabieve heaubrRe &1 Srsoivacdn Sl o6 or 24

h. Theab@@ﬁﬁth@“@mmwr‘l% bBtHRRERANE %L €ddd &'aﬂg tﬁern%@l}é éi“gg‘i%ﬁw éa”d the

- resi due |-mpur| y preparative cC romao ra ives the
pr Bucrefitaaond hasT l‘@r\CQﬁth raaz:tﬁﬁzsﬁi&ﬁﬁmm@?ﬁnEShfvﬁed underiréd(déd predsypep! €

[2- (- FRSPSTST ChromaasaRilinghy (Stionyast oy Bosmethansmethanab B5Eehyi0% 4- oxoa

zet i di water). This gives 4-{4-[3-[3—(4—fluorOphenyl)-3-hydroxypropy[]-2-(4-methoxyphenyl)-
. 4-oxoazetidin-1-yllbenzylamino}butane-1-sulfonic acid (6) of molecular weight 570.69
(CaoHzsFN;06S); MS (ESI): 553.28 (MH* - H,0).

15
Example il
2-[(4—{4—[3-[3-(4~FIuorophenyl)-3-hydroxyprOpyl]—Z-(4-methoxyphenyl)-4—oxoazetidin~
1-yllphenoxy}butyl)methylamino]ethylsuifonic acid (8):

20

o ()
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O

130 mg of 3-[3-(4-ﬂuoropheny!)-3—hydroxypropyi]-1—[4—(4-ﬂuorobutoxy)pheny[]-4-(4-
methoxyphenyl)azetidin-2-one (7) are dissolved in 6 ml of absolute methanol. 120 mg

25  of N-methyltaurine in 2 ml of water and 60 mg of potassium carbonate are then
added. The mixture is stirred at 50°C for 24 h. The reaction mixture is concentrated
using a rotary evaporator and the residue is purified by preparative chromatography.
Freeze-drying gives the product (50 mg) as an oil.



1-yl ] phenoxy} but yl am no) et hyl ] phosphonic acid (9): HPOHd O OH 10 200 ng of
3-13-(4-fl uorophenyi)-3-hydroxypropyl ]-1-[4-(44 uo robutoxy)phenyl]-4-(4-
met'hoxyphenyl )azeti di n-2-one (7) are dissolved in 6 m of absolute

met hanol . 165 ng, of 1-am noethyi phosphate and 247 ng of potassium
carbonate dissolved in 3 ml of water1@re then added. The m xture is
stirred at 90C for 8 h. The reaction mxture is 15 concentrated using a

r ot ar y Cenl2gebNaPoP BHIMS mizr@tt (B is purified by preparative

chromat ography.' Freeze-drying gives the product (47 ng) as an oil.
C31H38FN2O/P ESIMS mz: 600 (M) 20 Exanple 1V Phosphoric acid

nono- {6-[4-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorofl uorophenyl) - 3-

. hydr oxypropyl ] - 4- oxoazet i di n- 2-yl ) phenoxy) but yl am no] hexyl }ester (10): 25
19 115 _ny of

1- (4- f E¥@mete Uor ophenyl ) - 3-[ 3- (4-f 1 uor of | uor ophenyl ) - 3- hydr oxypr opyl | - 4- [ 4-
(2-f1 uer oet hoyy et BRX henyl ] azeti di n-2-one (7) are dissolved in 6 m of
absol u e@nﬁéﬁiﬁa PR@%&W%A%‘Y&FHWBQQM'WB§1§Yﬂi‘t’%‘ﬂ)n4-13xean$tidim- wat er
and 107-yiiphehody}poty/Rfiaing ﬁmﬁ% then added. The mixture is stirred
at 70C gggr ni g)ﬁ/t}.@[?he r?aeatgwon hg{]gic"?@goncentrat-ed using a rotary

evaporator and the residue is purified by preparative chromatography.
Freeze-drying gives the gMsduct as an oil. C34H43F2N207P ESIMS nfz: 660

(Mr) 10 Exanple V

' N
F g O H
O/\/\/N\/\P/OH

I7AN
0 oH

10
200 mg of 3-_[3_—(4—ﬂuorophenyl)-S-hydroxypropyl]-1-[4—(4-ﬂuorobutdxy)phenyl]—4-(4-
methoxyphenyl)azetidin-2-one (7) are dissolved in 6 ml of absolute methanol. 165 mg .
of 1-aminoethylphosphate and 247 mg of potassium carbonate dissoived in 3 mi of
water are then added. The mixture is stirred at 90°C for 8 h. The reaction mixture is

15 concentrated using a rotary evaporator and the residue is purified by preparative

chromatography. Freeze-drying gives the product (47 mg) as an oil.
C31 H38FN207P ESIMS m/z: 600 (M+)

20
Example IV

Phosphoric acid mono-{6-[4-(4-{1 -(4—ﬂuorophenyl)-3-[3-(4-ﬂuoroﬂuorophenyl)-3-
hyd roxypropy!]-4—oxoazetidin—2-y|}phenoxy)butylamino]hexyl}ester (10):

0
afat
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O N \j_g P
F d @\ 0—p—OH
- - OH

OH




4-{4-[3-[3-(4-fluorofluorophenyl)-3-hydroxypropyl]-2- (4-nethoxypheny|) 4-
oxoazetidin-1 -yl]phenoxy}butane-1-sulfonic acid (12): 15 o,:.,0 OH 160 ny
of 3-[3-(4-fluorofl uorophenyl)-3-hydroxypropyl]-1-(4- hydroxyphenyl) 4- (4-
met hoxyphenyl ) azeti di n-2-one (11) are dissolved in 4 m of absolute

di net hyl f ormam de. 20 210 ng of powdepgd potassium carbonate and 42 ng of
1,4, -butanesultone are added. The m xture is stirred at roomtenperature
overnight. The reaction solution is concentrated under oil punp vacuum
taken qp5i washao | 12N A hase is
ot a1 O e ooty o S P P e e
The cokdilHewroeijanyethphppbengllazaidired-aneef7) soe dissobdd intéenaof aBSolute

(a on BB, RAF B Griiind- ERRTE p%@%pﬁ%dﬂcfg(%ﬁﬁ@ eF aNGHH masTas an

oi l5 Hderinve
4I (4- {?(4 Fl uorg?pdr??rg%//%@gﬁn ?&Zec% %r@%heny%% ?ﬁgxgp?‘éeﬁﬂgf“u oxoazetid

i n-2- yrG}aCtIQﬁéﬁ@W)?bﬁu@aﬁ@efltra;‘.aﬁfusmg:a acfiady e¥orator emcm@ negidufe is purified

ponyl PASERRIENNS barbohdnstapl! & S8 OltG gt ihe BroG R Glanon %

di et h;clsjl-%ﬁm@;@ Esa\?lsrm/zl@ﬁg_li MPgwder ed pot assi um carbonate and 69 pl of
1,4, -butanesul tone are added. The  mixture is stirred at roomtenperature

OVTGOr night. The reaction solution is filtered and

Example V
4-{4-[3-[3-(4-fluorofluorophenyl)-3- -hydroxypropyl]-2-(4-methoxyphenyi)-4-
: oxoazetldln 1-yllphenoxy}butane-1-sulfonic acid (12):

N
. 4 O 0.
0" >0

160 mg of 3-[3-(4-ﬂuoroﬂuorophenyl)-3-hydroxypropyl]-1-(4—hydroxyphenyl)-4-(4-

metthypheny!)azetidin-2-one (11) are dissolved in 4 ml of absolute dimethylformamide.
20 210 mg of powdered potassium carbonate and 42 mg of 1,4,-butanesultone are added.

The mixture is stirred at room temperature overnight. The reaction solution is

concentrated under oil pump vacuum, taken up in dichloromethane and washed 1x with

water. The aqueous phase is acidified with 2N hydrochloric acid and extracted 2x with

dichloromethane. The combined organic phases are dried over sodium sulfate and
25 concentrated. The residue is chromatographed on a 10 g SiO; cartridge

(dichloromethane/

methanol = 5/1). The product {72 mg) is obtained as an oil.

CogH3aFNO7S ESIMS my/z: 557 (MY)

30



concentrated under oil punp vacuum The residue is chromatographed on a 10
g Si02 cartridge (dichloronethane/ nethanol = 5/1) and crystallized from

di ethyl ether. The product (131 ng) is obtained as a solid. 15
C28H29F2NO6S ESI M5 nifz: 546 (M+) Exanple VII 20
3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluo2@®phenyl) - 3- hydr oxypr opyl ] - 4- oxoazeti d
i n-2-yl}- phenoxy)propan-1-sulfonin acid (14): 0 \s*o --~ ors 21 25Q ng of
1-(4- quorophenyI) 3-j 3-(4-fluorophenyl) - 3-hydroxypropyl | -4-(4-hydroxy-
phenyl g ?%ﬁ@ V? 2-one (7) are dissolved in 6 m of absolute

di et hy mam de. 337 ng 5 of powdered potaSS|un1carbonate and 59 pl of

1, 3, - pAqpqnedtiiuorsphng )i -1l erature
. over ni g€ %he re?(?tl 02 )soE;ig11 on&l%gh ? éjra)ﬁrb@gﬁ E{(}%ﬁﬁ’nﬁ r oil
punp v SRR y'?‘l‘?@”?e“sﬁﬁk@’ﬂ@ﬂ%ﬁ@hm ogr aphed on a 10 ¢ S| 2 cartridge
(digehl or onet hane/ et hanol 5/1) and crystallized fromdiethyl ether. The
product (250 ng) is obtai ned as a solid. 10 C27H27F2NO6S ESIMS nf z: 532
(M'") Exanple VII1 15
(4-{1-(4-Fluorophenyl)-3-[3-(4- sﬁ)? ophenyl) - 3- hydr oxypr opyl ] - 4- oxoazeti din
-2-yl}- benzyl car banoyl ) net sul'denic acid (18): 20 22 a)
4-[5-(4- Fluorophenyl)-1 -q4<fl uorophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4-
phenyl oxazol i di ne- 3- cgrpnyl ) - pentyl ] -benzonitrile (15): Under argon, 2.5 g

1 5- hydr oxypent anoyl ] - 4- phenyl oxazol i di n-

250 mg of 1-(4- ﬂuorophenyl) 3-[3-(4-fluorophenyl)-3- -hydroxypropyl]-4- (4 hydroxy-
| phenyl)azetldm-2-one (7) are dissolved i in 6 ml of absolute d:methylformamlde 337 mg
10  of powdered potassium carbonate and 69 Ml of 1,4,-butanesultone are added. The
mixture is stlrred at room temperature overnight. The reaction solution is fi ltered and
concentrated under oil pump vacuum. The residue is chromatographed on a 10 g SiO,
cartridge (dichloromethane/methanol = 5/1) and crystallized from diethyl ether. The
product (131 mg) is obtained as a solid.

15 CasH20F2NOeS ESIMS m/z: 546 (M*)

Example VI

20 3-(4—{1-(4—F!uorophenyl)~3-[3-(4-ﬂuorophenyl)-3-hydroxypropyl]—4-oxoazetidin-2-yl}-
phenoxy)propan-1-sulfonin acid (14):



2-one are dissolved in 30 m of dichloronethane, 3.9 g of
4-[(4-fluorophenylimno)- nethyl]-benzonitrile are added and the mxture is
cooled to -1 OC. 6.4 m of diisopropylethylam ne and, over a period of 30
mn, 4.05 mM of trinmethylsilyl chloride are added to this m xture so that
the tenperature does not exceed -5*C. Z2The mi xture is stirred at this
tenperature for 1 additional hour and then cooled to -25"C. 0.8 m of 10
titaniumtetrachloride are then $hdded slowy. The dark mixture is stirred
at from-25 to -30"C overnigﬁF*ﬁﬁdithen deconposed using 35 m of a 7
percent strength solution o artaric acid and then stirred at room
tenperature for another . 15 mM of a 20 percent strength solution of
len added, and the mixture is again stirred for 1
aration, the organic phase is 15 washed with 30 n

hour. Fol | ow
of water, [

Fol | ow ng of 2 m of bistrinethylsilylacetam de, the mxture
is heat

S m' n and then concentrated under reduced
pressurfé. T resigfue i fystallized using ethyl acetate/heptane. The
product is filtered of f 'w suction and dried under reduced pressure.
This gives the product of nolecular 20 weight 653.81 (C37H37F2N304SI); M5
(ESI +): 654.3 (l\/HrH+) 582.2 (MrH+-Si (CH3)3) b) (1

4- Fl yaroph 4-f1 h 3- hydr o - 4- tidin-2-yl
1 bengofl T8I 1 e Russophepit ! ﬁﬁ@ﬂyﬁ:mn%wb&%@&%%pmpyu%?z?zhf,d'roéﬁ ’

4-f | paeaphesst
o§<azol I gléﬁe 3- cidﬁggﬁb}fe)@%gygaiﬁf&géﬁzﬁﬁ%ﬁf%gep ?‘%(dérﬂ%théﬁf%%ﬁ"vlé’& PR7SB9m  of
methy| of epwdeped pbt@she'n mrinbnategmmég pMdf 1,3 0fropanesultdiie ap bdHadMPRe ur n

fluori Xt&%ﬂﬁld at m of bi strlrreth | silyl acetam de, heated at
40" C f b ﬁ%o'"P ampﬁ@#ur% ONE Vi ThPe@aBion EPlutipayefiltered and

chr omategtaitiited reRELLAY THRSrS R

acid is initi allal fhﬂéf of bg’;}ﬂg themrqnpxt urrg%l S gflcgr&ﬂg#og?é%'b&%ﬁﬁ ﬂ%&ﬁ‘é
concenfrRfidge (gio iﬂmf@ﬁthﬁnﬁmem@%f‘ B marapanstdlidéd flofrudisthyicétler TR 1 are
added bR)d%l%t (250 mgq) is obtained as a solid.

10 CarHzrF2NO6S ESIMS mi/z: 532 (M")

Example VI

15 (4-{1-(4-Fluorophenyl)-3-[3-(4-fluoro phenyl)~3—hydroxypropyl]-4-oxoazetidin—2-y|}-
benzylcarbamoyl)methanesulfonic acid (18):

9
o ©=s—oH
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F e
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20




the residue, and the mxture is stirred for 1 hour. Follow ng addition of a
spatula tip of solid sodium bicarbonate, the m xture is again concentrated
under reduced pressure, the residue is taken up in ethyl acetate and the
organi ¢ phase is washed with water and dried, and the residue is, after
renoval of the solvent, purified by c2um 5 - chromatography (Si 02,
CH2Cl 2/ met hanol = 100:1). This gives the product of nolecul ar wei ght

418. 4531025!%[6&2%bdeBy()HCg#fluon%bﬂeﬁWbH{m?) 5—2:1 gfoxyu% r(%}?ﬁeﬁjl) s 10

4- (4- Ami none fjhr\]/ E tﬁqd) 4-11 uor ophen

hydr oxypr oppl¢y m@Smem)pemt}wzam nle (15):
{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazeti di n- 2-
yl }-benzonitrile (16) are dissolved in 20 mM of ethanol and, with 0.5 m of

" conc. Uadeoaignn, ayﬁigag@qm@dﬂwephaaww rrydnrb@pemaraowy mﬁ?m@@émme of 75
bar ang at 15 25 he cat al is filtered sucti on,

Ph a9 e AR ASANSA I 20 8 Oreirlirortaihand BP et f-AepToRBeRsoE | &
purifi ﬁfétl%ﬂllﬁéﬁéﬁﬁ?trﬂé bid %d@d‘ hepitie ][nlxtgrlgcuc[?dd@cﬁ 'ﬂ?n??‘[@ 2@% rg'\{lfp

100:10: 1 his gives the p uct 0 ar wei gh
( 025H2Qim012&)i¢thy5mxne|arpd owesa(pmﬁldd)qf 300ir(, MBS ml ka2 imaehyiBilyl chiloride

o S e PR s el ae I DRPRRE dossieyt xkosBi-t Lo hermbsgeny of |
4- (4- o dnieresett dthispBaipEratute (6 f hH8itiBRE r)an% t@%n%ojé ff 928% 0.8 mlo

phenyl ) - 3- hydr oxypropyl ] azeti di n- 2-one dri sopropy et hJI am ne
i n101 itagfum éﬁtmhl@n eaiathicnsadded=slaely. ﬂ'hea:larblnmkiwe |3)£‘,tn2ﬁ@d agfrofn -25

sul f oaget I .l so p odi i.mde,

hydr ois&/)beéndzbo Fi az'éﬂ.'i%inﬁ "B%degfr’”‘&’oﬁsﬁﬁé a#%ﬂﬂéﬁ‘r@d tgﬁ'@"?ﬂ’kt ure is
st i rr esblation obtarteeicReidibHg ehéwtikdd it rddift té@petdtarne fo?%lrwthélfhd 13 6nl
concent{q%sd and separated by HPLC (Knauer Eurospher-100-10-Cl wat er

(0.1 R |R%?%E@éﬁﬁn8tlh§@'ajlea@éﬁ©mum blcertzomaie @re then addedcand theaci d) =
?g%gzxg@w%(%é%%am %fé}'ré(z Eggﬁggp‘?fvgw/ﬁuiﬁﬁﬁge %%F R thAG! Ql%lcSp%Aése is
washed with 30 ml of water, dried over magnesium sulfate and concentrated to about
10 ml. Following the addition of 2 mi of bistrimethylsilylacetamide, the mixture is
heated at reflux for 30 min and then concentrated under reduced pressure. The
residue is crystallized using ethyl acetate/heptane. The product is filtered off with
suction and dried under reduced pressure. This gives the product of molecular
20  weight 653.81 (Ca7H37F2N304Si); MS (ESI+): 654.3 (M+H"), 582.2 (M+H* -Si(CHa)a).

b) {1 -(4-Fluor0phenyl)-3-[3-(4-ﬂuorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl}-
benzonitrile (16):

25 _
2 g of 4-[5-(4-Fluorophenyl)-1 -(4-fluorophenylamino)-5-hydroxy-2-(2-oxo-4-phenyl-
oxazolidine-3-carbonyl)-pentyl]-benzonitrile (15) are dissolved in 20 mi of methyl-tert-
butyl ether and, together with 100 mg of tetrabutylammonium fluoride trihydrate and
1.3 ml of bistrimethylsilyl acetamide, heated at 40°C for about 1 h. The reaction is

30  monitored by thin-layer chromatography. After the reaction has ended, 0.2 ml of
glacial acetic acid is initially added and the mixture is stirred for 30 min and then

concentrated. 20 ml of a mixture of isopropanol/2N sulfuric acid = 10:1 are added to



24 Exanple | X o
{4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-met hoxyphenyl) - 4- oxoazet i di
n-1-yl]- benzyl car banoyl } met hanesul fonic acid (19): 10 A solution of 60 ny
of 1-(4-am nomet hyl phenyl)-3-[3-(4-fl uorophenyl)-3-hydroxy- _
propyl ] - 4- (4- met hoxyphenyl ) azetidin-29gne (5) in 1 ml of dinethylfornam de
Is added to a solution of 20 ng of sulfoacetic acid, 55 pl of

di i soprepyésandoshd Hal@ixtd® BeHRkd fbb’quh@:m’.qf‘d%‘a?{iﬁé a@akivn alsﬂaturéftipf of

Idt
di met hyl formam de, and the mi xture is stirred oom tenperature 12

h. The SPEdSOABIM Siaiborate; heovidwetis agein eencentisteditiodebieduRd pressufaauer
o cr A irasuat (kdn Uifin gy scbial g G 6ARR priasdds WesDeghaltubelesr (0
ol eculemd dwsdyleind theGesitlué (3R rdMICEII) the MaIeR®! purfidd 8pcdilynh H-- H20)
ﬁf(g-x ? %Bl(ftﬂét%?%hﬁiglza CloPhimathengbr dpﬂéﬂyﬂh@mwtwmdgfy% E)4- oxg;az etid
aT (4. AOIcEBB Mol BN Ol FEAEOL EMS (ORI EF ot oy o "

phenyl ) - 3- hydr oxypropyl | azeti di n-2-one (17), 33 pl of triethylamne in 2 n

of 5 dinmethylformanmide is added to a solution of 279 ng of succinic acid,
92 pl of dilsopropyl carbodiimde, 80 ng of hydroxybenzotriazole in 2 m of

di met hgh - f QrEmahfico I 1XEABEA L Leh_atal grature for 12
h. Theb? eac? I on solnt]??ﬁ/rﬁﬁéﬁgmcﬁgﬁ:jgﬁ?rlr@thghygr?ggsgpgl#%tgggé_ﬁwamC (Knauer
Eut®spher - 10§droxyprapyd]-azetidireR-qre (17)% t ri f | uor oaceti c aci d)/acetonitrile
(0. 1 %trifluoroacetic acid) = 80/20 10 10/90). This gives the product of

nol ecul ar wei ght 522.55 (C27H2r F2N206S1); Ms (ESI) 545.19 (M + Na"')
200 mg of {1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-

. Yl-benzonitrile (16) are dissolved in 20 m! of ethanol and, with 0.5 ml of conc.
ammonia, hydrogenated over Raney nickel at a hydrogen pressure of 75 bar and at
15 25°C for 30 hours, The catalyst is filtered off with suction, the mixture is concentrated
under reduced pressure and the residue is purified by column filtration (SiOs,
CH2Cl/methanol/conc. NHz = 100:10:1). This gives the product of molecular weight
422.5 (CasH22F2N203); MS (DCI+): 423 (M+H"), 405 (M+H" - H,0).

20
d) {4-{1-(4-Flucrophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}-benzylcarbamoyl)methanesulfonic acid (18):

A solution of 120 mg of 4-(4-aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-fluoro-

25  phenyl)-3-hydroxypropyllazetidin-2-one (17), 48 pl of diisopropylethytamine in 1 ml of
dimethylformamide is added to a solution of 40 mg of sulfoacetic acid, 110 pl of
diisopropylcarbodiimide, 76 mg of hydroxybenzotriazole in 2 ml of dimethyl-
formamide, and the mixture is stirred at room temperature for 12 h. The reaction
solution is concentrated and separated by HPLC (Knauer Eurospher-100-10-C18,

30  water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 ->
10/30). This gives the product of molecular weight 544.58 (Co7H26F2N206S4); MS
(ES!) 527.10 (M + H* - H,0)



15 Exanple X1

{2-12-({4-[3-[3-(4-Fl uorophenyl)-3-hydroxypropyl ]-2-(4-nmet hoxyphenyl) -4-oxo
azetidin- 1-yl]benzyl car banoyl ) et hoxy) et hoxy] et hoxyl acetic acid (21): 20
0---"-0-"~O OH A solution of 64 ng of

1- (4- am nonet hyl phenyl ) -3-[3-(4-fl uorggphenyl ) - 3-hydroxy 26

propyl ] -4-(4-nmet hoxyphenyl )azetidin-2-one (5), 21 pl of triethylamne in

m of dinethylformam de are added to a solution of 327 ng of
3,6,9-trioxaundecanedl oic acid, 57 pl of diisopropylcarbodiimde, 50 ng of
hydr oxybenzotriazole in 2 ml of dinethylformamde, and the mxture is
stirred at roomtenperature for 12 h. The 5 reaction solution is
concentrated and separated by HPLC (Knauer Eurospher-100- 10-Cl18, water
(0.1 Y%Exahidlaif oacetic acid)/acetonitrile (0.1 %trifluoroacetic acid)

80/ 20 -> 10/90%. This gives the product of nol ecul ar wei ght 638.70

( C1 HB I -F luauep el -3 dwaraxy pramyil-2is-methexpphe iyl pd-Hoxoaze tdier-pdx y pr o
pi on yl)={4=I 3= 3l ; =32 Ry dr oxypropyl ] - 2- (4- net hoxy-

phenyi k’ﬁ%ﬁ%@?hﬁﬁ&ﬁéﬂi%‘%ﬁ@ﬁ%%%'giﬂ%)-4- oxobutyric acid (22): 15 A
solution of 70 ng of 1-(4-am nonethyl :
phenyl)-3-[ 3-(4-fl uorophenyl) - 3- hydr oxy-

propyl | - 4- (4- net hoxyphenyiyazeti di n-2-one (5), 23 pl of triethylanine in 1
m of dinethylformanydenis added to a solution of 190 ng of succinic acid,
63 pl of 20 digHsopr opkLcAr bodii m de, 55 ng of hydroxybenzotriazole in 2 m
of dinmethyl- flormam dg, and the m xture is stirred at roomtenperature for

12 h. Th solution is concentrated and separated by HPLC ( Knauer
Eur osphef< 18 BN
" o R ~F
T om
' 0 O

10 A solution of 60 mg of 1—(4—aminomefhy[phenyl)—3—[3-(4-ﬂuorophenyl)~3-hydroxy—
propyll-4-(4-methoxyphenyl)azetidin-2-one (5) in 1 ml of dimethylformamide is added -
to a solution of 20 mg of sulfoacetic acid, 55 pl of diisopropyicérbodiimide, 38 mg of
hydroxybenzotriazole in 1 ml of dimethylformamide, and the mixture is stirred at room
temperature for 12 h. The reaction solution is concentrated and separated by HPLC

15 (Knauer Eurospher-100-10-C18, water (0.1% triflucroacetic acid)/acetonitrile (0.1%
trifluoroacetic acid) = 80/20 -> 10/90). This gives the product of molecular weight
556.61 (CagH20F1N207S+); MS (ESI) 539.05 (M + H* —~ H,0)

20
Example X
N-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl}-
benzyl)succinaminic acid (20):



water (0.1 %trifluoroacetic acid)/acetonitrile (0.1 %¢trifluoroacetic
acid) = 80/20 -> 10/90). This gives the product of nolecular weight 634.4
(C34H35F1N2CB) M5 (ESI- 25 neg.) 633.22 (M- H}) 27 Exanple Xl
11-{4-[ 3-[ 3-(4- Fl uor ophenyl ) - 3- hydr oxypr opyl ] - 2- (4- net hoxyphenyl ) - 4- oxoazet
idin-1 - yl]benzyl carbanoyi } undecanoi @zacid (23): OH A solution of 70 ng of
1- (4- am nonet hyl phenyl ) -3-[ 3- (4-fl uorophenyl) - 3- hydr oxy-
propyl ] - 4- (4- met hoxyphenyl ) azeti digw 2- one (5), 23 pl of triethylamne in 1
m of 10 di et hyl f or mam de és addgd to a solution of 371 ng of
dodecanedi oic acid, 63 pi o 1 i sapr.opyl carbodi i m de, 55 ng of
hydr oxybenzotriazole in 2,4 of - dinethylformamde, and the mxture is
stirred at room tenpergtyretfor 12 h. The reaction solution is
concentrated and sepawalga by HPLC(Knauer Eurospher-100-10- C18, water (0.1
@6tr|fluoroace'Wc aci dy=cetonitrile (0.1 %trifluoroacetic aci d) = 80/20

¢ ™~ {es the product of nolecular weight 646.81

6) ; Sl ) .647.35 (M + H+) Table 1: Conpounds of the fornula

| R2 R3FRE~Z . R2 AR5, R6Mbl ecul ar Mol ecul ar wei ght wei ght of
t he(found) free base or

E

A solution of 100 mg of 4-(4-aminomethylphenyt)-1-(4-flucrophenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyllazetidin-2-one (17), 33 pl of triethylamine in 2 ml of
5 dimethylformamide is added to a solution of 279 mg of succinic acid, 92 ul of
dusopropylcarbodumide 80 mg of hydroxybenzotnazole in 2 ml of dimethyl-
© formamide, and the mixture is stirred at room temperature for 12 h. The reaction
solution i is concentrated and separated by HPLC (Knauer Eurospher-100-10-C18,
water (0 1% trlﬂuoroacetic acid)/acetonitrile (0. 1% trifluoroacetic acid) = 80720 ->

10  10/90). This gives the product of molecular weight 522.55 (C7H26F2N206S1); MS
(ESI) 545.19 (M + Na™)

15 Example XI

{2—[2-({4-[3-[3—(4-Fluorophenyl)-3—hydroxypropyl]—2—(4-methoxyphenyl)-4-oxoazetidin-
1—yI]benzy!carbamoyl}methoxy)ethoxy]ethoxy}acetic acid (21):

O

o (D

O N
o/\\/o\/\ OH
T T

20
A solution of 64 mg of 1-(4—aminomethyIphenyl)-3-[3-(4-ﬂuorophenyl)-B-hydroxy—




(calculated) . / X VH para-F, Hpara-F,531.58532.4 S Para H(M#) OH para
Hpara-F, H, para-F,502.54503.3 o0 S OHH(MH XVlpara-F, Hpara HO
Hpar a- F, 514. 58515.4 0 $~OHH( M) XVI | para- O CH3, Hrfpara-F, 599. 68599. 21 H
"*HH(M) XVIIIlpara-O CH3, HHpara-F, 739.95740.42 " o ~p H HH( M)

H, /1

Por e

Xl Xpara- O CH3, HO para-F, 599. 60600. 349@r

10

15

20

25

propyl]-4-(4-methoxyphenyl)azetidin-2-one (5), 21 ul of triethylamine in 1 ml of
dimethylformamide are added to a solution of 327 mg of 3,6,9-trioxaundecanedioic
acid, 57 yl of diisopropylcarbodiimide, 50 mg of hydroxybenzotriazole in 2 ml of
dimethylformamide, and the mixture is stirred at room temperature for 12 h. The
reaction solution is concentrated and separated by HPLC (Knauer Eurospher-100-
10-C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) =
80/20 -> 10/90). This gives the product of molecular weight 638.70 (CasHagF1N20g)
MS (ESI) 639.27 (M + H")

Example XIi
4—((-3-03rbéiﬁypropionyl)-{4—[3-[3-(4-fluorophenyl)—3-hydroxypropyl]-2-(4—methoxy-

ph_eny_l).-4-'Q>i_§_g_>gzetidin-1-yl]benzyl}amino)-4-ox__o_butyric acid (22):

A solution of 70 mg of 1-(4-aminomethylpheny[)-3-[3-(4-ﬂuorophenyl)—3-hydroxy—
propyl}-4-(4-methoxyphenyl)azetidin-2-one (5), 23 pl of triethylamine in 1 ml of
dimethylformamide is added o a solution of 190 mg of succinic acid, 63 pl of
diisopropylcarbodiimide, 55 mg of hydroxybenzotriazole in 2 ml of dimethyl-
formamide, and the mixture is stirred at room temperature for 12 h. The reaction
solution is concentrated and separated by HPLC (Knauer Eurospher-100-10-C18
water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 ->
10/80). This'gives the product of molecular weight 634.4 (Ca4HasF1N2Og); MS (ESI-
neg.) 633.22 (M - H*)

p



~ ' H}-OHH OH XXpara-O CH3, Hpara-F, 534.59534.4 para
OEJ! HH(N~I\/}—|+;-|(XM)-(?P.Ga2 g—| H|}oar a-F, Hpara- E, 578. 66561. 25 H(MH+- H20) XXI | Pua\i N
.H para-F, Hpara-F, 634.77617.31 of f H(M+- H20) XXl |lpara-F, H ,

par a- F, 585. 65567. 70 H Para NOHH( MH+- H20) O XXl Vpara- O CH3, H.

par a- F, 557. 64557. 19 27

Example Xl ‘
1 1—{4-[3-[3-(4-F!uorophenyl)-3~hydfoxypropyl]-2-(4—methoxypheny!)—4-oxoazetidin—1-
yllbenzylcarbamoyllundecanoic acid (23):

O—.

3N
F : H
© \©\/NY\/\/\/\A/E
OH
_ _ 5 _

. A solution of 70 mg of 1-(4-aminomethylphenyl)—B-[3-(4—ﬂuorophenyl)—3-hydroxy—

propy!]—4-(4—methoxyphenyl)azetidin-Z -one (5), 23 pl of triethylamine in 1 mi of

10 dlmethylformamlde Is added to a solution of 371 mg of dodecanedioic acid, 63 ul of
dusopropy!carbodumlde 55 mg of hydroxybenzotriazole in 2 ml of
dlmethylformamlde, and the mixture is stirred at room temperature for 12 h. The
reaction solution is concentrated and separated by HPLC(Knauer Eurospher-100-10-
C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20

15 ->10/90). This gives the product of molecular weight 646.81 (CagHs7F1N2Og); MS
(ESI) 647.35 (M + H")

Table 1: Compounds of the formula |

R4 ]



para S~ OHH(Mt) 29 XXV XXVI XXVI | XXVITI XXI X XXX XXXI XXXI | H O O , Pam
O~ HSoH, H "Opars-O-CH3, HPOM. -- H,< 0*/\i 1- .1 . H para-0O CH3,
HPam~iN~*i fSI , HH Para .. HHIS OHd"-N//0 O ON para-O-CH3, Hr~
o Para off

28

Ex. R1, R2 R3,R4 R5, R6 | Molecular | molecular

. welght welght

of the (found)

free base
or acld
(calculated)

o, P -F, -F, | 531.58 2.4

X|y NN S para-F, H para-F 31.5 53 )
H : (MH"}

XV H I° para-F, H para-F, | 502.54 | 503.3
para \/N”‘Sl . H .

& o H (MH")

XVi para-F, H o para-F, | 514.68 5154
para \/N“S’ H .

o/ ToH H (MH")

-O- 0 - '
XVIH para-O-CHs, H - /\Nj\/”\/‘;g\ w | para-F, | 599.68 | 599.21
& oK H (M+)
XVIil para-O-CHg, H " para-F, | 739.95 | 740.42
e L Y (MH")
[} Q7 aH
BN
=)= G [ -

XX para-O-CHs, H o J\ﬁ/\/\#_m | pama .F, 599.60 600.?:4
by H (MH™)

XX ara-O-CHjs, H it ara-F, | 534.59 534 .4
P 3 para /\N)Wo .H P +

OH H : (MH™)
XX o M \[\,\,\i N para-F, H para-F, | 578.66 | 561.25

OH .

H (MH"-

H.0)
X | o Vnw\j\o“ w| paraF,H | para-F, | 63477 | 617.31
© H (MH™-

H0)
XX para-F, H j’L 9 para-F, | 585.65 | 567.70
para ~ N N/\/ S\\“l? H .

H 0 H (MH"-

H>0)
XXIV para-O-CHs, H o,.f para-F, | 557.64 | 557.19

para \O/\/\/S\OH «H
H (M%)




H Para-F, H para-F, H para-F, H para-F, H para-F, H para-F, 660.70660. 28
H(M para-F, 600. 626@ 24 H( Mr) par a- F, 614. 73597. 32 H( M H20)+

par a- F, 559. 64560. 4 H( M) para-F, 545. 61 546.3 H(M+) para-F, 727.91 710. 23
H( MH- H20) para-F, 753.93 752.32 HHMHt); para-F, H 573.62 neasured in

29
XXV | s NENP P Para-F, H para-F, | 660.70 | 660.28
' H (M%)
XXV | para-O-CHa, H w1 | para-F, | 600.62 | 600.24
. _ H (M)
XXVIi para-O-CHa, H g f\/\/'t\/\sﬁ" . | para-F, | 614.73 | 507.32
o o H (M-
) l"IzO)-.w1
KRV | e B~ ﬁ‘ N para-F, H para-F, | 559.64 560.4
. JJ OoH
, ¢ H (MH")
XXIX e /\(\/n\é‘f " para-F, H para-F, | 545.61 | 546.3
H & ToH H (MH+)
XXX " ' . para-F, H para-F, | 727.91 710.23
SN R +
0 oo H (MH-
™ H»0})
XXX |+ para-0-CHs, H " para-F, | 753.93 | 752.32
, ) [+}
o ° \’c-):s,{ou.” H (M'H‘):
AN fan measured
in
negative
mode
XXX °>_HL_\ ] para-F, H para-F, | 57362 | 572.09
v .
ma [0 H (M-H+);
measured
in
negative
mode
XXX ~ g para-F, H para-F, | 587.67 | 586.18
S W H (M-H+);
1?"'014 .
0 measured
in
negative
mode

Using the method described below, the activity of the compounds of the formula |

according to the invention was examined:



Ive node 572.09 M H+); neasured in negative npde XXXIII .H
B:?ZEF, H para-F, H 58(7, 67 )586. 18 (MH+); nmeasured in negative node
Using the method described bel ow, the activity of the conpounds of the
formula | according to the invention was exam ned: 30 Effect on
chol esterol absorption + 3Htaurochol 8¢ acid excretion using f_ecal
excrenment of mce, rats or hansters 5 NVR mce, Wstar rats, or GColden
Syrian hansters (in groups of n=4-6) are kept in nmetabolic cages, where

| tandard diet (Altrom n, Lage (Lippe)).
they aﬁ?fefc?d nV\éI%oqegtesro absorption + *H-taurocholic acid excretion using fecal

excrement of mice, rats or hamsters

5 NMRI mice, Wistar rats, or Golden Syrian hamsters (in groups of n=4-6) are kept in
metabolic cages, where they are fed with a standard diet (Altromin, Lage (Lippe)).
The afternoo.n prior to the administration of the radioactive tracers (14C-cho!esterol),
the feed is removed and the animals are adapted to grates.

10 Additionally, the animals are labeled s.c. with 3H-TCA (taurocholic acid) (for example
-1 pCi/mouse up to 5 pCi/rat) 24 hours prior to the peroral administration of the test
meal (**C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).

Cholesteroi absorption test: 0.25 ml/mouse Intralipid ® 20 (Pharmacia-Upjohn)
15 ((spiked with 0.25 uCi of "C-cholesterol in 0.1 mg of cholesterol) is administered
perorally by gavage.

Test substances are prepared separately in 0.5% methylcellulose (Sigma)/5% Solutol
(BASF, Ludwigshafen) or a suitable vehicle.

20  The administration volume of the test substance is 0.5 ml/mouse. The test substance
is administered immediately prior to the test meal (Intralipid labeled with C-
cholesterol) (cholesterol absorption test).

The feces are collected over a period of 24 h: fecal elimination of “C-cholesterol and
25  *H-taurocholic acid (TCA) is determined after 24 hours.

The livers are removed and homogenized, and aliquots are incinerated in an oximate
(Model 307, Packard) to determine the amount of "C-cholesterol which had been
taken up/absorbed.

30
Evaluation:

Feces samples:



The afternoon prior to the admnistration of the radioactive tracers
(14C-chol esterol), the feed is renoved and the aninmals are adapted to
grates. 10 Additionally, the aninmals are labeled s.c. with 3HTCA
(taurocholic acid) (for exanple 1 pd/nouse up to 5 pC/rat) 24 hours
prior to the peroral admnistration ofgqthe test neal (14C cholesterol in
Intralipid(r) 20, Pharnmacia-Upjohn). ol esterol absorption test: 0.25

m / mousghd ( ( 0.25 pC of
14C- chol esﬁélgvbélgﬂﬂ|s_déte%n$3hﬁgl ester (l# 'S }ﬁ\ﬁtrrﬁ\& {eé!rrglg(‘;!l %gg{n%rdal ly by
gavage.voluge @dﬁbeaﬁm@oga&mz amdrmdampﬂnﬁe%yonalted)tcﬁ&’mtsb)alnde| | ul ose

s | (BASF, f b hicle. 20 Th
S o AqaeiESed WEro sihre: (el 587 Be Packardtorohe rrinemsiige of The test
subst ang@ioattvalgmutIsd eéﬁ@)lééﬁm@ e%sua(t & Hae[oatcﬂvé RA. 188 a - (:l;:{? ial i pid

Iabel ed with 14C_ chol esterg Jﬁ'l (chol esterol a sorptl on test). e feces
ar edcoledepetated & the peoubtiohbiH-faurachélecadid enidni' GatHicestefol IbSpetibiatst er ol

and 2 ned, after ;24 hours., The livers
are re?r%%g%te%é&%%u%ﬁ@gg (t%%'%'i’efs) Sﬁ??@% ?W&Sr‘?esr%‘?%ed‘t}i)ﬂ" BH08&1 mat e
(Model eBRet cﬂaelﬁedmte?pold@d&ééﬂmdd@%eérﬂiWchﬁ’fcheléﬁbr% Bh%ﬁfrg! by Whi ch had
been &gken up/ absorbed. 30 Evaluation: Feces sanples he total weight
is det

plesterol wsroubleghi kased qma@outsob@nowp\maedmtm dafiertéde. vol une and
t hen honogeni zed, and an aliquot is evaporated to dryness and i ncinerated
- 1n an oxi,mate (Nbdel 307 from Packard for the incineration of
raﬂiﬁ)oad:.i\iareslampleﬂel ed sarrpl es): the amount of radioactive 3H H20 and

14 >gft1a ted to the amount of 3Htaurocholic acid and
1 4C ch |h§sqrgp5nt 0 egp&f’? siera) taken up by the liver is based on the administered
dose. The EDsg values are interpolated from a dose-effect curve as the dose at which
_ the uptake of "C-cholesterol by the liver is halved (50%), based on a control group.

15 The EDs values below demonstrate the activity of the compounds of the formula |
according to the invention

Example No. - EDsp (liver) [mg/mouse]
20 I 1.0
1l >0.1
v 0.3
Vil 0.3
IX <1.0
25 X <1.0
Xl <0.1
XVl 0.005
XX} 0.1
XXl 0.1
30 XXV 0.3
XXV 0.3



that is excreted (dual isotope technique). The ED200 val ues as dose froma
dose- effect curve are interpolated as those doses at which the excretion
of "TCA or cholesterol is doubled, based on a control group treated at the
same time. 10 Liver sanples: The anobunt of 14C-chol esterol taken up by the
liver is based on the admi nistered dB8e. The ED50 val ues are interpolated
froma dose-effect curve as the dose at which the uptake of

14C- ch8p&andhopedyy fromeths teble, itise bempednt5@¥the hrarth PRade GBR) %&Bd group. 15

The E S |.ow denponstrate the activity of the conpounds of the
f or rruI[)gg?%g{aeﬁ@?@%ﬁﬁgta&%fjﬂe i nventi'on Exanpl e No. ED5Q (liver) [ng/ nouse]

11.0 1 10.12 1V0.3 VII110.3 1X1.0 X< 1.0 XI110.1 XVI110.005 XX10.1 XXI 10.1

. XXV0.3 M110.3 32 As can be seen fromthe table, the conpounds of the

f or nul Bioabgrgtignty good chol esterol -1 owering action. Bioabsorption: The

bi csabsor ption of the conmpounds of the formula I was exam ned using the Caco

The bioabsorption of the compounds of the formula | was examihed using the Caco

cell model (A.R. Hilgers et al., Caco-2 cell monolayers as a model for drug transport
“across the intestinal mucosa, Pharm. Res. 1990, 7, 902).

10 From the measured data, it can be seen that the bioabsorption of the compounds of
.the formula | according to the invention is considerably lower than that of the
compounds described in the prior art (reference structure):

OH
OH

Reference structure:
Ezetimibe



cell nodel (AR Hilgers et at., Caco-2 cell nonol ayers as a nodel for drug
transport across the intestinal nucosa, Pharm Res. 1990, 7, 902). 10 From
the'neasured data, it can be seen that the bi oabsorption of the.conpounds
of .the fornmula | according to the invention. is considerably |ower than

t hat ofWOh2004/00080Mds described in tlag prior art (ref pmngpggggmggqg)

Ref erence structure: Ezetim be WO 20041000805 33 Patent clains: 1.
conmpound of the formula 1, Rl | 10 in which. PCT/ EP2003/ 005816 R1, R2 R3
R4, R5, R6 independently of one another are (Ca-C30)- alkyl ene-(LAG)n,
wher e rPatept taims:- 5 and where one or. nore carbon atons of the al kyl ene
radi cal may be replaced by -S(On-, where n =0 15 2, -0-, -(C=0O-

-(C=S)-, -CH=CH, -CEC-, -N((Cl-08)-alkyl)-, - N(phenyl),
-N((ClﬂCG) ailﬁwﬂnpbbﬁﬂ)dfkheforrdm&P(WZ)l 10- COOH)- or -NH+; H F, O, Br,
|, CF3, NC2, N3, CI- C8) - al kyl, CONH2, CONH(Cl1- C8)- al kyl ,

CO\IP(Cl Co) - al ky]]2 (Cl 06) al kyl, (C2-C6)-al kenyl, 20 (C2-C6)-al kynyl,
O (C1-C6)-al kyl, where one, nore or all hydrogens in the alkyl radicals
may be replaced by fluorine; C(=NH)(NH2), PO3H2, SC3H, S02- NH2,

S02NH( C1- C6) - al kyl , SO02N[ (Cl- C6)-al ky]]2 , S-(Cl-0C6)-alkyl,

S- (CH2) 1- phenyl, SO (Cl-C6)-al kyl, SO (CH2)n-phenyl, S02-(Cl-C6)-alkyl,
S2- (CH2) n-phenyl, where n = 0 - 6 25 and the pHthyl radical nay be
substituted up to two tinmes by F,Oﬁ, Br,

) R6
R2
R5 O R3
R4
|
10 in which
R1, R2, R3, R4, R5, R6 independently of one another are (Co-Cao)-

alkylene-(LAG),, where n may be 1 — 5 and where one or more carbon
atoms of the alkylene radical may be replaced by —S(O).-, where n =0 -
15 ' 2, -O-, -(C=0})-, ~(C=8)-, -CH=CH-, -C=C-, -N((C1-Cg)-alkyl)-, -
' N(phenyl), -N((C+-Ce)-alkyl-phenyl)- , -N(CO-(CHz)1.10-COOH)- or -NH-;

H, F, Cl, Br, I, CF3, NO2, N3, CN, COOH, COO(C4-Cg)-alkyl, CONH_,
CONH(C1-Cg)-alkyl, CON[(C+-Cs)-alkyl]z, (C+-Cg)-alkyl, {C2-Cg)-alkenyl,
20 (C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine:
C(=NH)(NHz), PO3Hz, SO3H, SO2-NHz, SONH(C+-Cg)-alkyl, SO,N[(C;-
Ce)-alkyllz , 8-(C4-Ce)-alkyl, S-(CHa)n-phenyl, SO-(C1-Cg)-alkyl, SO-
(CHz)-phenyl, SO2-(C1-Cs)-alkyl, SO,-(CHaz)r-phenyl, wheren =0 -6
25 and the phenyl radical may be substituted up to two times by F, Cl, Br,
OH, CF3, NOg, CN, OCF3, O-(C4-Cg)-alkyl, (C1~Ce)-alkyl, NHz;



OH, CF3, NO2, CN, OCF3, O (Cl-Co)-al kyl, (C1--CB)-al kyl, NH2; 34 NH2,

NH- (C1- C6) - aI kyl, N((Cl1l-C6)-al kyl)2, NH(CLl-C7)-acyl, phenyl, O-

(CH2) n- phenyl , where n may be 0 - 6, where the phenyl ring may be nono- to
trisubstituted by F, d, Br, I, OH CF3, NO2, CN, OCF3, O (Cl- ©6)-alkyl,
(C1-C6)-al kyl, NH2, NH(C1-C6)-al kyl, 3¢ (Cl-C6)-al kyl)2, SO2- CH3, COCH,
COO (C1-CB) -al kyl, CONH2; (LAGN is -(CH2) 1. la- SO3H, (CHZ)O lo-P(O (OH) 2,
- (OH2) 0- 1o- O- P ONHIEHYE(C:-C 1m0, NQOCTyh, INFRE-05)-Acyl, Sherl, ober e i n

each case at ?@t ne of th radicals R to ave e meani ng
( Co- C34) - al kyle "(a_ henyl, %rreenm&yheﬂ-sﬁawbevm@eephﬁ-rwlangmxebearbon

B0 (oo e Blrhe e fiRdbslcily Prol ¥ R, Bs 0RO Ot Bl )T *
-N(c1-Go)-al :<|y|<§qo+a4m1 (C1-Co) aINIFIHGNBN @1y BBN((O-Cs M) 5080 s

. nmaceuti ca CC e or e COo ound

D B A (4n{ 1n (4 f?'ﬂ%r@@pﬁﬁ(ﬁ% C%GCQ Aéﬁgylpé%%nyl) 3"

hydr oxypropyl ] - 4- oxoazet i di n- 2-yl } phenoxy) but yl ] net hyl am no} et hanesul f oni ¢
acid and t hose- congounds in which the radicals RL - R6 have the nmeaning 20

- O ( CHHYAGI0- Coas, -(€C 20 a5 P y(GHgo GRID WO H)SOTH,)3.40-O-R@ROLNS of t he

formula I as cl ai n 1. wher R4, R5, R6 independently of
one another are I-@?_g)“@d%@%nd n@i%ygﬁldzfg 25 N3, CN, COOH,

COQ( C1-C6) - al kyl , CONH2, CONH( C1-C6)-al kyl, CON (C1-C6)-al kyl] 2,
(Cl- C6) - al kyl, C2- C6) - al kenyl é’l - C6) ~al k ynyl, O (Cl-C6)-al kyl, V\/nere
ond nWherein eag PRER @b’éﬁ@t Wﬁ of %ald}qals RdltoaRG; mushhabe tlnep’n

fl uorl 0 0] N SO2NH( C1- CG al k N (Cl-
20" o) (E R IR Gly Wiy R £ QB Witre e Odaore s dbiaac 5%2
the alkylene radical may be replaced by —S(O);-, where n = 0 — 2, -O-, -(C=0)-,
~(C=3)-, -CH=CH-, -C=C-, -N((C4-Cs)-alkyl)-, -N{phenyl)-, -N((C+-Cg)-alkyl-phenyl)- ,
-N(CO-(CH2)1-10-COOH)- or -NH-,
15 and its pharmaceutically acceptable saits;

except for the compound 2-{[4-(4-{1 -(4-fluorophenyl)-3-[3-(4-flucrophenyl)-3-
hydroxypropyl]—4-oxoazetidin-2—yl}phenoxy)butyl]methylamino}ethanesu[fonic acid
and those compounds in which the radicals R1 - R6 have the meaning

20  -O-(CHz)1.10-COOCH, (C4-Cs)-alkylene-COOH or -COOH.

2. A compound of the formula | as claimed in claim 1, wherein
R2, R4, R5, R6 independently of one another are H, F, ClI, Br, I, CF3, NO,,
25 N3, CN, COOH, COO(C4-Cs)-alkyl, CONHs, CONH(C4-Cg)-alkyl,

CONI[(C4-Ce)-alkyl]z, (C4-Cs)-alkyl, (Co-Cq)-alkenyl, (Co-Ce)-alkynyl,

O-(C4-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals

may be replaced by fluorine;

C(=NH)(NHz), PO3Hy, SOsH, SO,-NH,, SO;NH(C4-Cg)-alkyl, SO,N[(Cy~
30 Ce)-alkyl]z , S-(C4-Cg)-alkyl, S-(CHy),-phenyl, SO-(C4-Ce)-alkyl, SO-

(CHz)n-phenyl, SO,-(C4-Ce)-alkyl, SO2-(CHz)r-phenyl, where n may be



(CH2) n- phenyl, S02-(CT-C6)-al kyl, SO2-(CH2)"-phenyl, where n may be 35 0 -
6 and the phenyl radical may be substituted up to tw times by F, d, Br,
CH, CF3., N2, CN, OCF3, 0-(Ci-Cg)-alkyl, (C-C8)-alkyl, NH2; NH2,

NH- (G -C6)-al kyl, N((G -C6)-al kyl)2, NH(G -C7)-acyl, phenyl,

O (CH2)f, -phenyl, where n may be 0 - @5 where the phenyl ring may be 5
nmono- to trisubstituted by F, d, Br, I, OH CF3, N02, CN, OCF3, O (C

b R S o e tne ey car Rl 13 Sutsli i Oy SvAEL b LR

are (Co- CéO)_—aI k ’eﬁge' @A&%nm&% Q'(ﬁcm%)'@rlk%hdpe-%ﬁia'@ﬂ, WHans of the

o e G N NECERPARY, MG ekl BRG-Coga pint” T T

OgCL- o) -al kB {@birptensipiataginay 060 - Ewrarkie phSrCh myew 15
-a n , - - al. ,

al kbl radi cal nﬁ@”&’élt‘? gﬁ”&éh@){%b%@ B, @F‘g&ﬁiﬁa( NG CNYREEs, @eﬁ@:-rt

S02- NH2, SC2NH( GCx )8 . ' - ALK D2 S e Gl 2106 - ,

S-(C2)"- phenyl( %@kymwbﬁ) ?ggwm@oN@f‘?kéﬂph‘}e'hwcﬁs‘gg?'@BZC%&% kyl ,

a-C6)-a
S02- ( CH2) "-phenyCﬂSMﬁ(}@r@"n&Q@r(ée%D}aﬂtw, GONRY; t he phenyl radical may be
Substituted up to two tinmes by F, d, Br, OH4 CF3, NO2, CN, OCF3,
O (G -C6)-alkyl, (G -C6)-alkyl, NH; NH2, NH (G -C6)-alkyl,
N( (g - G8l),-R8 ky| ) iRdepbli@ntGf-ArybnothBEaN (coocsog)%ﬂgp%ﬁ@h?ﬂégan g My be
risu y F,

A0, (S o s St cHons oo camenorriasity |
. OH, OF3, N2, 060" oS, yleplede?, by
i T LG, T G5 5
-(CH2) 0-10- O P(O (OH) 2,
‘H, F, Cl, Br, I, CF3, NO,, N3, CN, COOH, COO(C+-Cg)-alkyl, CONH,
CONH(C4-Ce)-alkyl, CON[(C1-Ce)-alkyl],, (C4-Ce)-alkyl, (C2-Cs)-alkenyl,
15 ;__(Cz-Cs)-a!kynyl, O-(C+-Cs)-alkyl; where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
- C(=NHR)(NHz), PO3Ha, SO3H, SO,-NH,, SONH(C4-Ce)-alkyl, SO,N[(C;-
Ce)-alkyl]a , S-(C4-Cg)-alkyl, S-(CHz)n-phenyl, SO-(C4-Cg)-alkyl, SO-
(CHaz)n-phenyl, SO,-(C4-Ce)-alkyl, SO2-(CHz)n-phenyl, where n may be
20 0 - 6 and the phenyl radical may be substituted up to two times by F, Ci,
Br, OH, CF3, NO,, CN, OCFs, O-(C4-Ce)-alkyl, (C1-Cg)-alkyl, NHy;
NH2, NH-(C1-Ce)-alkyl, N((C1-Ce)-alkyl),, NH(C4-C7)-acyi, phenyl, O-
(CHz)a-phenyl, where n may be 0 — 6, where the phenyl ring may be
mono- to frisubstituted by F, CI, Br, I, OH, CF3, NO,, CN, OCF3;, O-(C;-
25 Ce)-alkyl, (C4-Cs)-alkyl, NH,, NH(C1-Ce)-alkyl, N((C1-Cg)-alkyl)s, SO,-
CHs, COOH, COO-(C4-Ce)-alkyl, CONH,;

(LAG) IS -(CHz)1.10-SO3H, -(CHz)o.10-P(O)(OH)z, ~(CHz)-10-0-P(O)(OH)»,
-(CH2)0.1g-COOMHM:;
30

where in each case at least one of the radicals R1 or R3 must have the meaning



-(CH2) 0_10- COON; 30 where in each case at |east one of the radicals Rl or
R3 nust have the neaning 36 (Co-C30)-alkyl ene-(LAG and where one or nore
carbon atons of the al kylene radical nmay be replaced by -0-, -(C=0)-
-N(CH3)- or -NH, and its pharmaceutically acceptable salts; 5 except for
t he conpound 2- {[4 (4-{1-(4-fl uoropheRgl)-3-[3-(4-fluorophenyl)-3-
hydroxy&do yl]-4-oxoazetidi n-2-yl } phenoxy) but yl ] net hyl am no} et hanesul f oni c
acid 4 dpakylenepdirislsanchwiveie bné bemcadlo@naﬂacm Boms BftHwaRylehe rﬁB@QI ng

-0 (CH a - CO\%? -COOH. 10 3. A corrpound of the
f or mul i%%y E)g %ﬁ?\lﬁg%’ (Qamr/s SREQ" erei’h R2, R4, R5, R6 independently
of one amn!qts}mﬁamﬁ@:ddtlcﬁuy &ce;ﬁéble'salt@z 3, NO2: N3, ON, COOH,

. COQ( C1- C6) - al kyl, CONH2, H(C1- C6) -al kyl, CON[ (Cl-CB)-al kyl]2,
(C1- C6) - al kyl, (CZ C6) - al kenyl (C2-C6) - aI kynyl 0 15 (C1-C6)-al kyl, where

1 udr F%z@e@fﬂ%@( RIBpBERRZ 4 (@ o ad'yﬁ%%o%% reia@bac,eds%[ (cL-
C6) - al Wﬂiﬁyprcﬁn(l]@lo&ﬁéz@ﬁdwiz- xﬁﬂmywwﬂh 6%&%@%&9{& acid% o

(CH2) n- E}B % S02- C6) - al k eren
6 and @ E%?PWQ&NQ&I‘”WW esf@d@&lalaﬂed?&lbave)thmaam by F ad, Br,

% R ORGP IO e 0

(CH2) n- phenyl, where n may be - 6 where the phenyl ring may be nono- to
E&&g . ‘ljtﬁed rﬁ@i@uhq\lck@f frggmugq k38 clgﬁ@@;?r%ja)g;i myoﬁzC)F\ghergm%moig CGC)ooil, a
COO- (C1- C6) - al kyl , CONH2:
R2, R4, R5, R6 independently of one another are H, F, Cl, Br, I, CF3, NOs,
N3, CN, COOH, COO(C;-Cs)-alkyl, CONH,, CONH(C+-Cg)-alkyl,
CONI(C1-Ce)-alkyllz, (C1-Cg)-alkyt, (C,-Cg)-alkenyl, (C2-Cg)-alkynyl, O-
15 ~ (C4-Cg)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;
C(=NH)}(NHy), PO3H,, SO3H, SO,-NH,, SOzNH(C+-Ce)-alkyl, SO2NI(C4-
Ce)-alkyl]z , S-(C+-Ce)-alkyl, S-(CHz),-phenyl, SO-(C4-Cg)-alkyi, SO-
(CHz)n-phenyl, SO»~(C4-Cq)-alkyl, SO2-(CHz)r-phenyl, where n may be 0
20 — 6 and the phenyl radical may be substituted up to two times by F, ClI,
Br, OH, CF3, NO3, CN, OCF3, O-(C4-Cg)-alkyl, (C1-Ceg)-alkyl, NHz;
NHz, NH-(C4-Cq)-alkyl, N((C1-Cs)-alkyl),, NH(C+-C7)-acyl, phenyl, O-
(CHz)n-phenyi, where n may be 0 — 6, where the phenyl ring may be
mono- to trisubstituted by F, CI, Br, |, OH, CFs, NO., CN, OCF3, O-(C;-
25 Ce)-alkyl, (C+-Cs)-alkyl, NHz, NH(C4-Cg)-alkyl, N{{C1-Cs)-alkyl)z, SO,-
CHs, COOH, COO-(C4-Cg)-alkyl, CONHa;

R1, R3 independently of one another are ~(CH2)o.1-Y-W-(Co-Cas5)-alkylene-Y’-
W'-(LAG), where one or more carbon atoms of the alkylene radical may
30 be replaced by -O-:



R1, R3 independently of one another are -(CH2)o.1l-Y-W/(Co-C25)-al kyl ene-Y' -
W - (LAG) where one or nore carbon atons of the al kyl ene radical may 30 be
replaced by -0-;. 37 H F, d, Br, 1, CF3, NO2, N3, CN, COCH,

COQ( C1- Co6) - al kyI CONH2, CO\IH(O-CG)-aI kyl , CO\I[(O-C_G)-aI kyl ] 2,

(G -Co)-al kyl, (C2-C6)-a|keny|, (C2-@8)-al kynyl, O (C -0C6)-al kyl, where
one, nore or all hydrogens in the alkyl radicals may be replaced by

f1uorine; C(=NH) (HNHR,)Cl, BOIHEF3 388k, NSO ZNYHROOB) INDICTC f@%aﬂ;}fycto 2N (G -

(o) e phenyi s@g'\d'%ecg!yk%l'()@yéd%)' il Eme) amyérs:g?c':ﬁ%}kw?o; 6
and Lhe phenyi 1 ol oakagy 6. bl ﬁ'eﬂbépe il B pPERpPrdgsriip e’
NH (G - Cﬁ) a: kyIafkmkl(agicaiﬁmaalbqlr@piacdu-lﬁﬁlu@ﬂ)eacyl ph;nyt/)l3 rrg;\o- o
gﬂgﬁgsfl Sz%led ﬁ@?ﬁHWZErﬁSPﬁzé—é %11%821%@ %@ﬂ\h—d&;&% s)cslk S@N@hkyl ,
(G -Ce)-al kyl, %’S’{I&OS‘F wy; é,\l(mzyngﬁ? | kb é@@

COO- (G - CB) - al kyl endent | nother are
NH, (NCHB )C-O )(; Chb)wohanys Sdeﬁn Ce xﬂile)rleS@%QCHz)repheﬁwv\mhehé A Way Ibe each

" are) 0-10- p(0) (DR A e Phe Pelise by ey oSt toumectimes i Ch n

d ani ng
“(pero. -V w{ GOt e o (L bt SR RBMNELLGh o om
25 the al kyl¥Re M aﬁgs)rﬁilyylbfé((ﬁe &'irﬂi Nzy NHIC;1-Cr)-acyl, phenyl 0-

(CHz)r-phenyl, where n may be 0 — 6, the phenyl ring may be mono- to

trisubstituted by F, Cl, Br, 1, OH, CF3, NO,, CN, OCF;, O-(C1-Cg)-alkyl,

(C1-Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C+-Cs)-alkyl)z, SO--CH3, COOH,
- COO-(C+-Cs)-alkyl, CONHz;

15
Y, W, Y'W' independently of one another are NH, NCHjs, C=0, O, a bond or $(0),,
' ‘wheren=0-2;
or Y-W or Y’-W' in each case together are a bond.
20 (LAG) is -(CH2)1.10-SO3H, -(CH2)0.10-P(O)(OH)s, (CHz2)0-10-O-P{O)(OH)z,

-(CHz)o-10-COOH;

where in each case at least one of the radicals R1 or R3 must have the meaning

~(CH2)o.1-Y-W-(Cq¢-Cas)-alkylene-Y’-W-(LAG), where one or more carbon atoms of
25  the alkylene radical may be replaced by -O-;

and its pharmaceutically acceptable salts;

except for the compound 2-{{4-(4-{1 -(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-
hydroxypropyl]-4—oxoazetidin—2—y!}phenoxy)buty!]methylamino}ethanesuIfonic acid

30 andthose compounds in which the radicals R1 - R6 have the meaning
-0-(CH2)1.10-COOH, (C4-Cg)-alkylene-COOH or -COOH.



and its pharnmaceutically acceptable salts; except for the conmpound

2-{[4- (4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3- . .
hydroxypropyl]-4-oxoazetidin-2-y|}phenoxy)bu;yl]nethylan1no)ethanesulfonlc
acid 30 and those conpounds in which the radicals RL - R6 have the neaning
-0 (CH2) 1- 1o- COOH, (Ci-Ce)-al kyl ene- GBON or -COOH. 38 4. A conpound of the
formula | as clainmed in one or nore of clainms 1 to 3, wherein (LAG is a
carboxylic acid radical or a sulfonic acid radical, and its

' bl alts.. 5. A nedi cament conprising one or nore
Compouhds chE AR FE KHEa 125 daimeadn dBechriraom obcamas o apeeincanont
conprising one or nore conpounds as clained in one or nore of clains 1 to

. 4 and at |east one further active conpound. 7. The nedi canment as clained in
cl ai mGA@oifa icerbaxyliasciduadiosl oaetsitﬁgniocaniqb_rh mtgdal, onet or mglrgi (r:rggpioﬁngfai _
whisCch | el tabol.i : e nmedi canent as

6 g’r Whhé@%ﬂ@@w%@mﬂﬁ%%ctive conpound, one or nore

antidi abetics, hypoglycemcally active conpounds, HM3CoA reductase
inhibitors, chol esterol absorption inhibitors, PPAR gama agonists, PPAR
al pha goniAMmedicamepiemppsiag gmensr mgncampoufibaatoksmedliR onehbranbe S,
bile agig; foolti on inhibitors, CETP inhibitors, polymeric bile acid
adsorbers,'ﬁﬁgﬁ receptor inducers, ACAT inhibitors, antioxidants,

l'i poprotein lipase inhibitors, ATP citrate |yase inhibitors, squalene
sypthetase jnhipitors, |ipoprotein(a) antagonists, |ipase inhibitors,

i ﬁ@ul %ns, "{sm BRlecMPISiga Aed¥ INoIeeePNpPUNdRegs cldimaddh iotierardnorees,

oL RS e RPN SRBRSBME, S LoD ey
agoni sts, MXA4 agoni sts, orexin agonists, H3 agonists,

7. The medicament as claimed in claim 6, comprising, as further active

compound, one or more compounds which normalize lipid metabolism.

15 .

8. The medicament as claimed in claim 6 or 7, which comprises, as further active -
compound, one or more |

antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,

20 PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbers, LDL. receptor inducers, ACAT
inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase inhibitors,
squalene synthetase inhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins,
suifonylureas, biguanides, meglitinides, thiazolidinediones, a-glucosidase inhibitors,

25 active compounds which act on the ATP-dependent potassium channel of the beta
cells, CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists,
TNF agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists,
MSH (melanocyte-stimulating hormone) agonists, CCK agonists, serotonin-reuptake
inhibitors, mixed serotonin and noradrenergic compounds, SHT agonists, bombesin

30 agonists, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, decoupling protein 2 or 3 modulators, leptin agonists, DA
agonists (bromocriptine, doprexin), lipase/amylase inhibitors, PPAR modulators, RXR



-
4

TNF agoni sts, CRF agonists, CRF BP antagonists, urocortin agonists, j33
agoni sts, MSH (nel anocyte-stinul ati ng hornone) agoni sts, CCK agoni sts,
serotoni n-reuptake inhibitors, m xed serotonin and noradrenergic
conpounds, 5HT agoni sts, bonbesin 30 agoni sts, gal anin antagoni sts, growth
hor nrones, growt h hornone-rel easing cggpounds, TRH agonists, decoupling
protein 2 or 3 nodul ators, leptin agonists, DA agonists (bronocriptine,
dOpreX'nﬁaduléio‘P@%?WEIa@%‘ﬁlété‘Bf Qh‘?p‘%%amﬁ@éR nodul ators, RXR 39 nodul ators or
TR- P- agoni sts or anphettam nes A conpound as clainmed in one or nore of
clains 1 to 4 for use as a nedi carrent for the treatment of inpaired lipid

net abolj sm 5 A cess,for preparin nt conpri sing one or
more ofo- theAE%WBBHHfj@%a@a‘me&* TG ¢ 1R BECI q&f)%cloéluﬁ’ﬁaf@o 4, which
conpr i s/sdiBhmieRBrdrse t:@@tméﬁt Gampeied d Mmetaidi@hyraceutical Iy acceptabl e
carrier and bringing this mxture into a formsuitable for adm nistration.

10 91! The use of the conpounds as claimed in one or nore of clains 1 to 4

compourie: ad BieRE R Aling A mbEaGER ARESHSO0G B Biod 2 W eoar g &
nedi camBhiipdupts!avétainmal ifenser mdre ©helaght artel4 Qﬂﬂéﬁ@bﬁ@iﬂs@a mikihg thee use

of the conmpounds as clainmed in one or nore of clai ns for Tpreparing
a medi @@Hﬁ@owmdwth Apharmaeewinally eeceptablecarcier anﬁdmg!rmmmmmth@ use
of the; ;(H?‘H or nore of claims 1 to 4 for preparing
a medi & ﬁe %Iecto?' nf:@,ﬂ?aﬁﬁr esi st ance.

10

11.  The use of the compounds as claimed in ocne or more of claims 1 to 4 for
preparing a medicament for treating hyperlipidemia.

12.  The use of the compounds as claimed in one or more of claims 1 to 4 for
15 preparing' ':'a'medicament for lowering the serum cholesterol concentration.

13.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medlcament for treating arteriosclerotic manifestations.

20 14. The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for treating insulin resistance.



