11 Decenber 2006 WD 2004/000804 1 PCT/ EP2003/005815 Description

Ri ng- substituted di phenyl azetidi nones, nethod for the production thereof,
medi canment s cont ai ni ng said conmpounds, and use thereof ThPeicmbentdom _
relates to ring-substituted di phenyl azetidi nones, to their physiologically

accept al t d to derivatives having physiol ogical functions.

Di phgnﬁé%ﬁahm& (such as, for exanple, ezetin befPCadEP2003/0058d5s or
treating hyperlipidem a and arteriosclerosis and hyperchol esterol em a have
al ready been described [cf. Drugs of the Future 2000, 25(7):679-685) and
usS 5, 75% éﬁﬂﬂo Di scl osed herein are conpounds having a therapeutically.
utiliza ’T'e. ypol ipidem c action. |In particular, disclosed are conpounds

whi ch, conpared to the conpounds described in the prior art, are absorbed
to a very low extent. Very | ow absorption is to be understood as neaning

an i ntRgrsuhstiiifed dinhesy! )a/zetwagne%amemfobﬂ@r lérpsiup?om ﬂ’?’epﬁanborl equal ht 0 |
5% | i i j nmust be | ess than
t hat o@eg%ﬁ%ﬂ%g@mﬁgg:?%E:deg{)]ﬁn@ér"f]gg’ac |V§éjg%i%(gfuﬁgsoj\ﬁi ch are absorbed to

a low extent generally have considerably fewer side-effects. REPLACEMENT
SHEET (RULE 26) 11 Decenber 2006 2 Accordi'ngil , a first aspect of the
pr esenthe Kyentidn felgiasioding-subsiitpieg dipbenylazetidionssa te thein physiologically R5 0

R3 RA‘ap&eBté’M?é Shits and to derivatives having physiological functions.

Dipheny!azétidinones (such as, for example, ezetimibe) and their use for treating
- hyperlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685) and US 5,756,470].

- Disclosed herein are compounds having a therapeutically utilizable hypolipidemic action.
In particular, disclosed are 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 compounds disclosed must be less than that of ezetimibe.

. Pharmaceutically active compounds which are absorbed to a low extent generally have
considerably fewer side-effects.
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Rl1, R2, R3, R4, R5, R6 independently of one another are (C -C30)-

al kyl ene- (LAG,,, where n =1 - 5 and where one or nore carbon atons of
the al kyl ene radical are replaced by aryl or heteroaryl 11 &caabs 2006
substituted up to three tinmes by R7, or by (C3-GC o)-cycloal kyl or
het er ocycl oal kyl radicals substituted_up to four tines by R7 and one or
nore carbon atons of the al kyl ene radfcal may be replaced by -S(On-,

wher e -CH=CH, -C=C-,

(CH2) 1-i 0- COOH) - or -NH; H, a, , CF

= Qo 2 o0 - (Cz0) -, - (C=S)-,
“N((G @“5&“92%? f‘f“"? a-SRf?‘Br?é%ﬂ F?Ff,esém('@gm'e?)pﬂa\ﬁg@s aphewplind of thelto@ia |

COO( G - C6) -al kyl , CONH2, CO\IH,(Ci-CG)-aIkyI, CON[ (G -C6) - al kyl] 2, .
(G -C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al @®@nhyl, 0-(C -0C6)-al kyl, where
one, nore or all hydrogens in the alkyl ragdicals my be replaced by

fluorine; S02-NH2, S02NH(C - G@H al kyl ,
S-(Cl-C8)-al kyl, S R

S2- (C1-C6) - al kyl, SO
radi cal may be REPLACEN
up to two tinmes by F, .
(G -C6)-al kyl, NH2; NE&2,
NH( G - C7) -acyl, phenyl, 0- (CH2)~ phenyl
ring may be nmono- to trisubstituted by
OCF3, O (G -C6)-alkyl, (G-0C6)-alkyl, N

6) 11

en=0 -

6,

%" Ci-C6)-al kyl]2 ,
N- O8)»al kyl, SO (CH2) -phenyl,
Yy O - 6 and the phenyl -
cenber 2006 3 substituted
, CN, OCF3, 0- (G -Cs6)-alkyl,

\( (R 06) - al kyl) 2,

Br, |, OH CF3, N2, CN
X2KH( G - C6) - al kyl ,

where t he phenyl

N((d - C8)-al kyl )2, SO2-CH3, COOH, COO-(Gi-B#)-alkyl, gONH2: R7 is F, O,

Br, |, CF3, NO2, N3, CN, COOH, COO(Ci-Cs6)-alkyl, CONH2,
in which
R1, R2, R3, R4, R5, R6 independently of one another are (C4-Cao)-

alkylene-(LAG),, where n = 1 — 5 and where one or more carbon atoms

of the alkylene radical are replaced by aryl or heteroaryl radicals
substituted up to three times by R7, or by (Cs-C1o)-cycloalkyl or

heterocycloalkyl radicals substituted up to four times by R7

' ~and one or more carbon atoms of the alkylene radical may be replaced
by ~S(O)-, where nt = 0 — 2, -O-, (C=0)-, -(C=S)-, -CH=CH-, -C=C-,
—N((C1-Cs)—alkyl)-., -N(phenyl), -N({C+-Cg)-alkyl-phenyl)- , -N(CO-

(CHa)1-10-COOH}- or -NH-;

H, F, CI, Br, I, CF3, NO,, N3, CN, COOH, COO(C1-Cg)-alkyl, CONH,,
CONH(C1-Cq)-alkyl, CON[(C;-Ce)-alkyl],, (C1-Cg)-alkyl, (C2-Cs)-alkenyl,
- (C2-Cg)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the

alkyl radicals may be replaced by fluorine;

SOz-NHz, SOzNH(CrCs)-alkw, SOQN[(C1-C6)—aIkyI]2 , S-(C1-Cs)-a!kyl, S-
(CHz)n-phenyl, SO-(C4-Cg)-alkyl, SO-(CHaz),-phenyl, S02-(C4-Ce)-alkyl,
| SQg—(CHz)n-phenyl, where n = 0 — 6 and the phenyl radical may be
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CONH( G - C6) -al kyl, CON[ (G -C6)-al kyl]2, (G -C6)-alkyl, (C2-C6)-alkenyl,
(C2-Co6)-al kynyl, O (G -C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; PGBH2, SOBH,1 IX2mNeR2006
S02NH( Gi - C6) - al kyl , SO02N[ (G -C6)-al kyl]2 , S (G -C6)-al kyl, S-(CH2)
- phenyl, SO (G -C6)-al kyl, SO (CH2), ﬁhenyl ,  S-(G -0C6)-al kyl,
S2- (CH2),; phenyl, where n E 0 - ga g th(ca]_lphtca:lr;él Ngzidl czca::\l nao%/:Fge
sti two ti E d, Br, OH, 3, , , ,

o (0 ) al kyl opeltisd Uatg o o 13, 86 OF, GBaNOWCRGOGE G 1,

i - C6) - al kyl _ ' aeyl nyl , phenyl , eren=20.-
g( (.\?here)tﬁe%hg%ldp*{an 1’%%‘*23"%%@%0 tri subst;éu;ded by F, d, Br, I,
OH, CF3, N2, CMHEOH(CEGsEalkyDN((@)-Ry)-alkyig), NBRC b Aoyl Mitenyl, O-
NH(G - CB) - al kyl y o O -(caﬁggfgyygg(,( Loy-alky COOH, éoay(gﬁ%cg)- | kyl
CONH2; (LAQ " i $Ch2biRhanyt. yherBdt =& s Bgwhere thedshenyl rlngmbe@%mrjetgi .

' iheti f i a 0 O a k ,
an o1 Gopept | de- T aofSHSE. 1, B 'ﬂrﬁya%@“Nalcﬁ_?@&fé-ﬁ%ifﬁgawz mono.
di - tricycl i ¢Ct1Qeprhlkyl, N NH(G +Cgliatiall, N{T alkyt),, SOMTH;, WOO
tlri C§£| [ ::I t)r/i al %@r‘?@ | | y¢m@?‘gal , -Og( ége? C]-ly(;p)2 - ( 2)30- 10- SCBH;

- (CHR) 0- i o- P(O) (&Y 1%@3@-'9 2(0) (OH) 2, - (CH2)O0-i 0- 000H,

-(CH2) 0- 1o- C(=NH) (NH2) ; - (CH2) 0-i 0- C(=NH) (NHOH) ; REPLACEMENT SHEET ( RULE
26) 11 December 2006 4 NR8- C(=NR9) (NR1OR11); where n =1 -5 and R8, R9, )
R10 ard7R11 i néehbeGl@n |, CRaf NaheNapBND@OOHY CBIO(C,-CL-alkf) €N, phenyl

(C1-C6) - alkyl - Mosiliite,-E5Paker, CONRACY By, (Cr-Co)-alkyl, (Cz-Co)-alkenyl,
(C2-Ce)-alkynyl, O-(C1-Cs)-alky!, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

PO3H2, SO3H, SO»-NH,, SOZNH(CrCe)-aIkyI, SOzN[(C+-Ce)-alkyl), , S-
~ (C1-Ce)-alkyl, S-(CHz),-phenyt, SO-(C4-Cg)-alkyl, SO'-(CHz)n-phenyi,

- 802-(C1-Ce)-alkyl, SOz-(CHz)n-phenyl, where n = 0 — 6 and the phenyl
radical may be substituted up to two times by F; Cl, Br, OH, CF3, NO,, - -
CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyt, NHy; .
C(NH)NH.), NHa, NH-(C4-Cg)-alkyl, N((C1-Cg)-alkyl)s, NH{C;-C;)-acyl,
phenyl, O~(CHz)y-phenyl, where n = 0 — 6, where the phenyl ring may be
mono- to trisubstituted by F, CI, Br, I, OH, CF3, NO,, CN, OCF3, O-(C+-
Ce)-alkyl, (C1-Cg)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C1-Ce)-alkyl)2, SO,-
CHa, COOH, COO~(C1-C)-alkyl, CONH;;

(LAG), is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
- a sugar acid, an amino sugar; |
an amino acid residue, an oligopeptide residue comprising 2 to 9 amino |
acids; o .
an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acyclic
- mono-, di- or tricyclic trialkylammoniumalkyl radical, -O-(SO,)-OH:;
~(CH2)o.10-SO3H; ~(CHz)0.10-P(O)(OH)z, -(CH2)0-10-O-P(O)(OH),,
~(CHz2)0.10-COOH, ~(CHz).10-C(=NH)}NH,); ~(CHz)o-10-C(=NH)(NHOH); -
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and wherein in each case at |east one of the radicals Rl to R6 nust have
the neaning (Cl-C30)-al kyl ene-(LAG,,, wherein n =1 - 5 and one or nore
carbon atons of the al kylene radical are replaced by upl Decdnibesbsd i t ut ed
aryl or heteroaryl radicals or by up to tetrasubstituted

(C3-Ci0)-cycl oal kyI or heter ocycl oal kxl radi cals and may additionally be
replaced by -S(O"-, where n = (C=0 - (C-S) - CH=CH,

-C=C, - N((C ( aIk henyl

-N(CO (CH2) 1. 10%%9)('\'5&%3 %?%e'b a1('m§:@1 R8aR F&ﬂ:@rpﬂ Rifte salts.
A second aspect jafle é}ﬁjé}ﬂwnel MWSREF S t | 5| ng
one or nore corrpou'%ds as “defi ned abovg{éyﬁs&ﬁf@ gg?)g@gl g’ﬁgﬁﬂ' (g‘r'

i nvention provi dylphesyl, {Gavk)-cydoplkiyhj ng one or nore conpounds as
defined above and at | east one further active conpound. A fourth aspect of
the present invention provides the nedi canent accordi ng to the third

t and ds whi ch
hor % W’%’?H"'%ﬁﬁ%&g??‘m'ﬁaﬁéﬁ%\&%ﬁé@ﬁﬂéﬁ%[F% 2¥e T BRANND006
4a A fiGrhdaiedena{lAGE, whfewlrm * fvefitandrorey mxmdﬁécéﬁb@nrmghﬁacgﬁﬁéh
rt C conpri ses as rt her

St veRfich8 el ol Eoficen bSiia {2 f2hBstuted. wb@@hg@mmm& e up

ubodetrasiu3tivg hi bi t ors,
SPAR ganme. aaon ot (CHT P Y or MelerochiBaRot SR a8t b Shatidialy o °
fibrat n{ﬁlfgeq %r@(@brsmh@ren*e &t @, eDs (@tOpn- (Oeﬂs)i;. COI=CH.CEGRC-, -

: RE: E:I?(SC?dcsﬁ)an dx (%As‘ﬁ)- 1 ﬂ{g%?g%g?ﬁ(y PIB%@E)L T“f{p&?'kfghs)lh?gyﬂ(géﬁﬁfétc-grl yase

i nhi biNldy;s, squal ene synt hetase inhibitors, |ipoprotein(a) antagonists,
Ilpase PIbItOFS |ns lins, sulfonylureas, biguanides, nmeglitinides,
t hi az ANAdtSRGPIceUtically acceptakle saltahi bi t ors, active conpounds which act on

A second aspect of the present invention provides a medicament comprising one or
more compounds as defined above.

A third aspect of the present invention provides a medicament comprising one or more
compounds as defined above and at least one further active compound.

A fourth aspect of the present invention provides the medicament according to the third

~ aspect, comprising, as further active compound, one or more compounds which normalize
lipid metabolism. ' |
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t he ATP-dependent potassium channel of the beta cells, CART agonists, NPY
agoni sts, M4 agonists, orexin agonists, H3 agonists, TNF agonists, CRF
agoni sts, CRF BP antagonists, urocortin agonists, (33 Ado#ieaibss 20dH

(el anocyt e-stimul ati ng hornone) agoni sts, CCK agoni sts,

serotoni n-reuptake inhibitors, m xedygerotonin and noradrenergic
conpounds, 5HT agoni sts, bonbesin agonists, gal anin antagonists, growth

hor no ro horm)n - rel aS|n ound TRH agoni st.s.. decaupl i ng
pr ot ot B orbg T I BT PRV R e Rgmer sAe LS St B, f ne,
?&er exXoumth aéﬂmaﬁi:dﬂyd)h rapeses, abwﬂtﬁearaetﬁv@aﬁﬁbmwf baﬁ of EnorBXR modul ators or
- R- jsts o et ani si xt S of the pr i nvention
provi d’g@g % BMPFEB?%"H%?E yr?é’HV%BBWQOFB‘?S’méQQA rﬁd‘ﬂ@%’%@ P'% or the
treat rmetes@rollarﬁearmi@ﬁ imHiSitods mm@awra afoisisePPARBAPIRS hgéiistsNPPARes ent
|nvent|on provi des a process preparing a medi cament . conprising one or

nor e Phﬂ@arﬁ’@ﬁ]ﬂ&ﬁ’ﬁ&@ Abrates, MB% inhiRiteEs: bilRiasid ahspmtioadrhibitarengETRe ™ acti ve
conpoyidyiirs Fbcﬁyrg@ﬁa BiRESG Eﬁg& P¥rsaﬁ9ﬁ% 61 iRAICrETACRT | rﬂ{%m ng this

m xture into ormsuitable adm nistration. An el aspect of the
pr eserantipxidantsi lipeppateiniligase irhibitoss AJIP citratedpageonhibitorss swlerrrﬁa@vnt!a&iasee for

' f the
o1 coaniBichs TOBAATRE) hfoohlcie RSk PHRALSS, s, 3urdh/BiS abafdess] 1 Ne
pr eparmegjﬂnmdae,dhraaaiu:lwﬁedlmesl avetucasilash énidleitars) adtiee esmmeoohdswhich@ct ani on. 11
De 4 th t ' t.i I d th
o MO 78 toal S SRS O i R s YA IA Yeies  Vos
ar t er iMG4 kgbaibis oraxin Agerists| HBSagoﬁlEt& TN agdhists PERF agbnishs QRFEBPNt
invention Rr ovi des the use o ounds as defi ned above 6‘?5\'7@}{' ing a

nedi c fSbt UrPGoRln AGPNISS 3?\99 ists Mahcl@elaiaoyie-giating %o

conpoyRefisk C@T@aé&ﬁé’f&'ér&to%ﬂfeﬁp@ke nﬂﬂﬁ?or@ﬂﬁsx@& séﬂﬁoﬁﬁ‘éh@%'o?adr&ﬁerb% R6 the
meani ng ( Cl- C30) - al kyl ene- (L AG,,, where in = - and one or nore carbon

at ons CoMPoHRdS BT aspnistadiaraesi @gamﬁsmlb@nwwnls& grewtarheamenes.adi cal s

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 or amphetamines.

A sixth aspect of the present invention provides a compound as defined above for use as

a medicament for the treatment of impaired lipid metabolism.

A seventh aspect of the present invention provides a 'prbcess for preparing a medicament

comprising one or more of the compounds as defined above, which comprises mixing the

- active compound with a pharmaceutically acceptable carrier and bringing this mixture into
~ a form suitable for administration. |

An eighth aspect of the present invention provides the use of the compounds as defined
- above for preparing 2 medicament for treating hyperlipidemia.

A ninth aspect of the present invention provides the use of compounds as defined above
for preparing a medicament for lowering the serum cholesterol concentration.



substituted up to three tinmes by R7, or by (C3-C, 0)-cycloal kyl or

het erocycl oal kyl radicals substituted up to four tinmes by R7 and one or
more carbon atons of the alkylene radical may be repl ateDefmbeB6)6 -,
where n =0 - 2, -0-, -(CO-, -(CS-, CHCH, -CC, -N(GC-0C6)-al kyl) -
-N(pheny, -N((Gi -Co)-alkyl -phenyl -, 40N(CO- (CH2)1.jo-COON} or -NH.
Particular preference is given to conpounds of the fornula | where one of

the " AdbfNcspBl o ek R AR B AP i A IS LA st g one o

nore carbon atons t he a are

het er odpgMe fﬂaﬂre@anrsg e m@dm:amemd’or upating drteriescleiatie sndnifeBiations. by

(C3-d 0)-cycl oal kyl or heterocycl oal kyl radicals substituted up to three
times by R7 and one or nore carbon atons of the al kyl ene radical my be

r epl ackul eleyentS(aSpaet, ofihe peesentinfentioh, prolides tHeGd of, conbiiduids as dehkh@heny! ) -

0: 000H) -. or -NH . 11 Decepber 2006 5 Very particul ar
preferéb%_{g) prgpad'p\g&%glcgw&ﬁa@aﬁ@g trﬁé'FbEﬁSfﬁﬁ%Pel where at |east one of
, the radl cals RL or R3 the nmeaning -(CH2)o-1-NH (C=0O o0-1-(Co-(C25)-alkyl ene-
C-O) =1 -N(R13) o WllgLAG) or -(CHZf)o r (C=0 o-r NH ( Co- C25) - al kyl ene-(C=0 o-r
N( R13)%" elfe %Eﬁ%}s giypi fQ compasindsfdhe farmuia hwbere ot least onklof tmedicals cal  ar e

P! o1 10 KA LR B IPARS R N S o obS o B o e o
t o t hmbon atﬂmebgf tﬁé alkglenemadical mefe m@am @WPBF h@ferééugl Pddgoraés? ne.’ frg'ych

b N( CH3
i or - ebSefarap B 658 Sas by Bor by§Cotinok ycomliavk ometotocytoalkyt mul o

wh I
tr.eéic%ﬁ'éa?iﬁﬁwhf&m%ﬁ? Tl IR EIRY 8 ONg oriRoBE s BB AR bowy! i ¢
aci d. aﬂ«yleawﬂadmdnml be semac@@ bym&O%O\QHe:%Sn B A9, { b%ql - GéQjJt hyl,
blphe ydr napht hyl pha or beta-tetralone, ‘i nd

i ndan* oFr\y"f INF(CrCs}aikyl)- -N{phenyt)-, -N((C1—Cs)-alky!-phenyl)-, ~N(CO-

(CH2)1.1-COOH)- or -NH-.

Particular preference is given to compounds of the formula | where one of the
radicals R1 or R3 the meaning (C1-Csg)-alkylene-(LAG), where one or more carbon
atoms of the alkylene radical are replaced by aryl or heteroaryl radicals substituted
up to three times by R7, or by (C3-C1o)-cycloalkyl or heterocycloalkyl radicals
substituted up to three times by R7 and one or more carbon atoms of the alkylene -
radicallmay be replaced by —S(O)q-, where n=0-2, -O-, -(C=0})-, -N(CH3)-, -
N(phenyl)-, -N(CO-(CHz)1-10-COOH)- or -NH-. |



A heteroaryl radical is to be understood as nmeaning a pyridyl, pyrimdinyl,
pyrazinyl, pyridazinyl, pyridazin-3-onyl, pyrrolyl, imdazolyl, pyrazolyl,
1,2,4-triazolyl, indolyl, benzimdazolyl, thienyl, furylbedehibezaiosl ,

oxazol yl, isoxazolyl or isothiazolyl radical- Heterocycloal kyl radicals are
to be understood as neaning (C3-C 0)-cycloal kyl radicals in which at | east
one and up to three carbon atoms indep%ndently of one another are repl aced
by NR8, O or S(O" , where n = 0 - 2. Exanples are the azetidinyl,

pyrrol |‘dempartlwlpepﬁedemnce lagMendblqmm;)ounds{ﬁhtm foryulat ameaehadeastmryé

be” underalsRice KRS Rane g ool SN rRPe mienErm- AMRRE RovE 26)
11 Dece(r(rjaq)) %&qm:g% HLWG 6,(_@5@2)6 4 C\:@)ﬁer eg%t% kﬁ@né‘-(ﬁ- Ato 10 and

and Alk ndes)endent y of one anot note a ‘str |ght chain or
br anc héﬂ(%’lfﬂgd (LAG); cuhenganegr more cabooatoms cfttbemlkyleneaaylidal are

o oup. TEERCEI SR G RRET ieats il RG> 8 e oS Budfat by Rz,
Al k3 i rogpeyseakidordictentysitaikyPradiens sdsstttiRdfup & thited Bies!i R7 @hdbr anched
al kyl radi caI having 1 to 20 carbon atons.

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

NH, N(CHa) or SO , and where R13 may be H or CHa.

Preference is furthermore given to compounds of the formula | where the group LAG
. Is a monosugar residue, an acyclic mono-, di- or tricyclic frialkylammoniumalkyl
radical, a sulfonic acid or a carboxylic acid. |

An aryl radical is to be understood as meaning a phenyl, naphthyl, biphenyl,
tetrahydronaphthyl, alpha or beta-tetralone, indanyl or indan-1-onyl radical.

A heteroaryi radical is to be understood as meaning a pyridyt, pyrimidinyl, pyrazinyt,
pyridazinyl, pyridazin-3-onyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,4-triazolyl, indolyl,
benzimidazolyl, thienyl, furyl, thiazoilyl, oxazolyl, isoxazolyl or isothiazolyl radical:

Heterocycloalkyl radicals are to be understood as meaning (C3-Cqg)-cycloalkyl
radicals in which at least one and up to three carbon atoms independently of one

~another are replaced by NR8, O or ${0), , where n = 0 — 2. Examples are the
-azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, 1,4-dioxanyl, tetrahydrofuryl,
piperazinyl o-r thiepanyl radical.

An acyclic trialkylammonium radical is to be understood as meanlng the followmg

'group
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A nmono- or di- or tricyclic trialkylamoniumradical is to be understood as.
nmeaning, for exanple, radicals such as N (CHZ)mor (CH2) N+JCH2)m (CHZ) m
N, NH (CHOP ( (CHn or \(CH 2)n where n, mand p i ndeperdentdrooé one
anot her can be 0 - 10 and one or nore CH2 groups independently of one

anot her may be replaced by 0, S(O,,, where n = 0-2, NH N (Cl-Go)-alkyl,
N- phenyl or N CH2-phenyl. A nono- or 8i cyclic trial kyl anmoni- umal kyl r-adi cal
is to be understood.as neaning, for exanple, radicals such as REPLACEMENT
SHEET (RULE 26) 11: Bocermber 2006 7 Al Kl + ' (CHz) m (CHz) CHz)m (CHz)mN N 4

" (CHz) P MA~ O -(Hno -~(C2n or AAKN. -Alkl N (CHz)n
(CHz)n ( CFi ¥ N+ %Nn (CHz) RK*~\N.JCHZ)m (CHz)n (CHz) mor A kK

VAl k1l ATk( VA k l

H
in which n = 0 to 10 and Alk; and Alka independently of one another each denote a

straight-chain or branched alkyl radical having 1 to 20 carbon atoms.

An acyclic trialkylammoniumalkyl radical is to be understood as meaning the
following group

- Alk,

_{(CH,)n /
e v e

. \
Alk,

in which n = 0 to 10 and Alks, Alkz, Alks independently of one another each denote a
straight-chain or branched alkyl radical having 1 to 20 carbon atoms.

A mono- or di- or tricyclic trialkylammonium radical is to be understood as meaning,
for example, radicals such as

. | N+ . N*

\ 9 Sy
' —(CHn ' \(CHz)n _ :

(CH,)n or Cor

where n, m and p independently of one anothér can be 0 — 10 and one or more CH,
groups independently of one another may be replacéd by O, S(O),, where n = 0-2,
NH, N-(C+-Co)-alkyl, N-pheny! or N-CHz-phenyl. |

A mono- or dicyclic trialkylammoniumalkyl! radical is to be understood as meaning,
for example, radicals such as '
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or (CHz)m N (CHz)n Alk/ (CHz)P where n, mand p independently of one

anot her can be 0 - 10 and one or nore CH2 groups i ndependently of one |
anot her may be replaced by 0, S(O,,, where n 0-2, NH DNehfoer 8403 - al kyI
N- phenyl or N CH2-phenyl and Ak, -is a strai ght chain or branched al kyl
radi cal having 1 to 20 carbon atoms OnM ng to their increased solubility in
wat er, conpared to the parent conpounds, pharmaceutically acceptable salts
are particularly suitable for nedical applications. These salts nmust have
a pharnmgceutically acceptable anign or cation. Suitable phaxmaceutically .
acceptablesacid a on sal {GH, munds accor gty he invention
are salt _N"—i’ﬁ *rlc aci ds, such []Bdrochl oric %m o) romc aci d,
phosphorfzga id, me phosphorlc acid itric acid, & ija

sul furicj acid\ and of organic aci ds/ as acetic acid, benzenesul fonic
aci d, bdR¥dnc acid, citricgci G_@Hbianesul fonigg aci d—Fui@iie aci d,
gluconlc aci d, glycollc acid, isothionic acid, Tactic acid, Iactoblonlc
aci d, mal #c acid, malic aci d met hanesul foni ¢ acid; succinic acid, p-

t ol uenesuf¥ oni ¢ aci d, tartaric acid and trifluoroacetic acid, far exanple.
For nedi cajk REPLACENENT SHEET (RULE 26) 11 Decenmber 2006 8 purposes, very
parti cul ar fe}ﬂge is given to using the chloride'salt. Suitable

phar maceut Ny accept abl e basi e—sak(Cs,)ar e anmm-mfclsad\ts al kali et al

salts (suc as\sodi um and pot assi ts) and al kal th metal salts
(such as ne m and cal ci UR¥is@l t s %‘H*bsed(% e} n are @hgo salts -

havi ng a pK eut| cally unaccep on, which {gal y be usef ul

i nt er nedi at es f p/eparl ng or puri flé/)'/rf‘é\Qhar maceut i cal Iy/' \

2)m + k,

or

\ | (CHz)m-(\N>

(CH N .
Nk/ (CH)p

where n, m and p independently of one another can be 0 - 10 and one or more CH,
groups independently of one another may be replaced by O, S(0),, where n = 0-2,
NH, N-(C4-C1o)-alkyl, N-phenyl or N-CH-pheny! and Alk, is a straight-chain or
branched alkyl radical having 1 to 20 carbon atonis.
Owing to their increased solubility in water, compared to the parent co_mpo.unds,
pharmaceutically acceptable salts are particularly suitable for medical applications.
These salts must have a pharmaceutically acceptable anion or cation. Suitable

' pharmaceutically acceptable acid addition saits of the compounds according to the
invention arersal'ts of inorganic acids, such as hydrochloric acid, hydrobromic acid,
‘phosphoric acid, metaphosphoric acid, nitric acid, sulfonic acid and sulfuric acid, and
of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucdnic acid, glycolic acid, isothic’»nic acid, lactic
acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-

toluenesulfonic acid, tartaric acid and triflucroacetic acid, for example. For medical
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acceptabl e salts and/or for use in nontherapeutic, for exanple in vitro,
applicati.ons. Here, the term"derivative having physiol ogi cal function”
refers to any physiologically acceptable derivative ofiaDeemperrisas

di scl osed, for exanple an ester, that is able, upon admnistration to a
mammal , for exanple man, to form such a conpound or an active netabolite
(directly or indirectly). Disclosed further are prodrugs of the conpounds.
described herein. Such prodrugs can ge netabolized in vivo to give a
conmpound as discl osed. These prodrugs nay or nay not be active in their

own i gbtposEBevél?f’ﬁmﬂ&ﬂér H#e?éﬂeﬂ%@qs @%n%%%n@e a‘ﬁ@&@i? g%'l Vﬁtg{a&g? ymor phous

pol ynor phous forns, exanpl e as™anor phou
forms.P W%ﬁ@aﬂyecaﬁimabwmspMEm aomenioin $41e, aIRGRPHEEBsalde{sticRbe! ow,

all re oundg.s formul a "“refer to a conpound or

corrpou%%ésgﬁ:'? ﬁ‘@afp&?ﬂgﬁp gmS ‘Si@ @i‘@ﬁ'ﬂ@&?rﬁb@ﬁgﬂ' salta (sush ag magnesiun

~sol vatasd@amu,ﬂ@ral]tg,at I ves havi ng physiol ogi cal function, as described
herein. The conpounds of the formula | and their pharmaceutically

acceptable salts and derivatives having physiological function are ideal
medi ca treati i,mpaired lipid metabolism in particular
hyper | ?E*l@%%dc""erma% 8§ﬁ3§ Mha PﬁEﬁEA@EmwymeemeEaz@p which .
Decenmbsaits20R! b@uéémmmlté\-n’aecﬁét% Jop Btk serum

chol est er ol goncent rati on and Sf orBrejjavﬁﬁ 2'5' trezﬁh ﬁggg%@rl osclerotic
mani f e3%Gantable saitsanrsédenionvae dn mﬁthawepem:cniolaexamptean vitrs Caiislicadongi st er ed

I n conbination with other-active conpounds. The anmount of a conpound of
the formula (1) required to achieve the desired biological effect depends

on a rilenee theterfmtderivativé haviagahysIegicaltansRsPirki egs t&%ﬁﬁ%‘ﬁg}gio%ﬁ?éaew on

the intended use, on the node of admnistration
acceptable derivative of a compound as disclosed, for example an ester, that is able,

upon administration to a mammal, for example man, to form such a compound or an
active metabolite (directly or indirectly).

Disclqsed further are prodrugs of the compounds described herein. Such prodrugs

‘can be metabolized in vivo to give a compound as disclosed. These prodrugs may or
may .not be active in their own right.

The compqunds disclosed can also be present in various polymorphous forms, for

example as amorphous and crystalline polymorphous forms. Disclosed are all
polymorphous forms of the compounds.

| Hereinbelow, all references to ‘compound(s) of the formuia (1) refer to a. compound
or compounds of the formuia (1) as described above and to their salts, solvates and
_derivatives havmg physm!oglcal function, as descnbed herein.

The compounds of the formula | and their pharmaceutically acceptable salts and
derivatives having physiological function are ideal medicaments for treating an
impaired lipid metabohsm in particular hyperlipidemia. The compounds of the
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clinical condition of the patient. In general, the daily dose is in the
range fromO0.1 ng to 100 ng (typically fromO0.1 ng to 50 ng) per day per

ki | ogram of bodywei ght, for exanple 0.1-10 ny/kg/ day. TabkeinsppoGmRApPSUl es
may contain, for exanple, from0.01 to 100 ny, typically from0.02 to 50
ng. In the case of pharmaceutically acceptable salts, the abovenentioned
wei ght data relate to the weight of tKe di phenyl - azetidinone-ion derived
fromthe salt. For the prophylaxis or therapy of the abovenentioned

condi t ifemaulad ipse edsapsiitadbde far mpdulatingitheséitum cholebterobeshcdnteitivalages as t he

compou Lv. they are, present in the formof a pharnmaceutical
corrpos? I%%V&pﬁrﬁféﬁ&@%@éaé eposglerelic mapifestalieRs.er nust of course be
acceptable in the sense that it is conpatible with the other constituents

of the_ conmposition and is not harnful to the health of the patient. The
carri ed hegerpround(s) eithedprmula (luean slsotim administeredinedanbinalioh aithu! at ed

wtht I ndi vidual dose, for exanple as a tablet, which
B A0

can con rom0. NP0 95% by wei ght of the active conpound. Further
pharmaceutically active substances can al so be present, including further
conpounds of the formula (l1). The pharmaceutical conpositions can be

pr epar éReRAMHE o somapeursval teaforetdai(l) ceruinesttb ethievshthedexsieent i al | y-

carr opOIeRnErRe oo aD5h o MR B ebidhelor Eonsite Pghé sapelPosed are

those edwnpbund ehesén,ain thef interRicd usy, onPBEGH iSisRhi )
admi ni st rati on, alnft({igﬁgh t he nost Suitabl e éng%&g?ag}'ﬁlggé%%?gproaﬁhgn -
i df

depend@Htical gogditie patient. émgeneral; the daly dosedsiih thevmarnigeyfrorh (RERGACEVENT
S SRS A op AR S A A S
for il %»:)amplf utl Corglhgiale "Tabhetsrat pRalesanay bahia TorbRaMpR frdBlgfled 10

to 19000mg, epiéa \)/(?Ponl‘l %?02 toC I50 n29e.sllrlsthg1 rc]:asg%f pﬁgrrg;é:gutic%rliy ac?:e;:)gt]je e

sals, 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

themselves as the compound, but preferably they are'presen't in the form of a

pharmaceutical composition with an acceptable carrier. The carrier must of course

be acceptable in the sense that it is compatible with the other constituents of the

composition and is not harmful to the health of the patient. The carrier can be a solid

or a liquid or both and is preferably formulated with the compound as an individual

dose, for example as a tablet, which can contain from 0.05% to 95% by weight of the

active chpound. Further pharmaceutically active substances can also be present,

including further compounds of the formula (I). ‘The pharmaceutical combositions
can be prepared by one of the known pharmaceutical methods, which essentially

consist in mixing the constituents with pharmacologically acceptable carriers and/or
auxiliaries.

Pharmaceutical compositions disclosed are those which are suitable for oral or
peroral (e.g. sublingual) administration, although the most suitabie manner of
administration is dependent in each individual case on the nature and severity of |
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preferred.  Suitable enteric coatings include cellulose acetate phthal ate,
pol yvi nyl acetate phthal ate, hydroxypropyl nethyl cel |l ul ose phthal ate and.
ani oni ¢ polyners of nethacrylic acid and nethyl nethacrybatssbedRidcabl e
phar maceuti cal conpounds for oral adm nistration can be present in
separate units, such as, for exanple, capsules, cachets, |ozenges or

tabl ets, which .in each case contain d0specific anmount of the conpound of
the formula (1); as a powder or granules; as a solution or suspension in

an aquethescanditiorniacheetreated artiod the typesofahe @ohpoimdasfahe $6rmy@h €f) us8d o |
enul si on. A‘% al regoéy gntloned, these conpositions can be prepared
accor di IPaH casg- Seated famuiatiansand seated selayed-relgsserformulations ate alsep i n
whi ch 't} ¥ rEj el ' . i st. of _one or
Tor e adiry Peu g RemRy e rRfveor Xl Roiotf A £ BORUBkAR: a¥° (e
conposi prefersechrSuifabépeanteticlopatings inoladencelivsegscsatespithuiate, pilyvilg active
conmpound w t hm_g I%g%i d and/or finely divided solid carrier, after which the
pr oductacstate phihalate, Rydrexypeeppiaethyienllulosephtbalate andasioniapolymess bk

pr epar ' NG RQh ' wder or granul es of the conpound, if
approprerﬁg??cw"t%ﬁa%é@ngngrm%ﬁpgmb%ﬂlg%ﬁal constituents. Pressed tablets can
be produced by tableting the conpound in free-flowing form such as, for

le, . les, if jate mixed with a binder, |
Tubr it Bhaimete il domiparnds R ArLACDINSBHoNGas be Bragsnt i aper si ng
_ " . » . b - hapi f
e b Separatd Urits) St aSHeP bRgmoR 2BEyI8 S o Afod GRS, Wi "' "
sui t ablin eaghcase contiin erspesific arabunboiithe icompuindofthe foenslai(l)phs @ f or

peroral_(subli %gualléﬁ; admi nilaﬁ]at i on include | ozenges which contain a -
conpourfPVBIEN N T¢I IRE 25 8 5P HPTEUSPEEYIBRIIMEN aeOHarinopaguesdse and gum

Sega. i oraarartihn wabr b b ol YL Mheed) e BERRA M 2, L5
SHEET. (GRMIosHENs can be prepared according to any suitable pharmaceutical method
which includes a step in which the active compound and the carrier (which can
consist of one or morgé 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
necessary, is shaped. For example, a tablet can thus be prepared by pressing or
shaping a powder or granules of the compound, if appropriate with one or more
additional constituents. Pressed tablets can be produced by tableting the compound
in free-flowing form, such as, for example, a powder or granules, if appropriate mixed
with a binder, lubricant, inert diluent and/or a (number of) surface-active/ |
dispersing agent(s) in a suitable machine. Shaped tablets can be produced by
- -shaping the pulverulent compound moistened with an inert liquid diluent in a suitable

machine.

'Pharmaceutical compositions which are suitable for peroral (sublingual) -
administration include Iozenges which contain a compound of the formula (1) with a
flavoring, customarily sucrose and gum arabic or tragacanth, and pastilles which
include the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.
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11 Decenber 2006 11 Suitable other active conpounds for the conbination
preparations are: all antidiabetics nmentioned in Rote Liste 2001, Chapter
12. They can be.conbined wth the conpounds of the formubacdmtaegorgi ng to
the invention in particular to achieve a synergistically enhanced action.
The active conpound conbi nation can be admnistered either by separate
adm ni stration of the active conpound§1to the patient or in the form of
conbi nati on preparations conprising a plurality of active conpounds in a
pharmaceutical preparation. Antidiabetics include insulin and insulin

deri vate\: f I antus(r) or HVR.1964, GP-1
dori vat T EDle BHich @f’efcgb‘p?@%@”‘tleh‘g‘jéﬁg'&ﬁb‘&ﬁ‘ BRRATBYORGE: Nordisk A/S in .
VO 98/ CiiBattidialetiosrabniometinyRete Lstac2001e GHYFGUIEISThel@arPb@bolmbRfsy ycemi ¢

active C'ﬂ?j ounds rlgé%rfbly i ncl ude sul fonyl ureas, bi"guadi nes,
megl i t i HEHEE CORABYAGH P tnefermiladsacoording 40 iths invehtior én pasticulas talas e

i nhi bit | - ond sts 0 si um channel

opener & yeph SRS AN BB adn. THEERBE RPN P AL AFa ben vio
97/ 2626SininisteIedEHHRB 8§ epansts|dominrnatioh 28 abid &rhpsandy td theer enzymes
I nvol ved i n, stj mul a}.ti n gIHE)(_:on_eogenesi s, and/ or gl ycogenol ysis, nodul ators
of gl ud¥diEnt, gt indbe EUH%SG ingliancrenstationscomprisingretiwalilyofiactiveh as
anti hy e ' | ) antilipidem c active conpounds,
corrpouF&“%@%@?ﬁ%ﬁ%&&@@ﬂ%@?@ﬁ% and PXR agoni sts and active
conpounds whi ch act on the ATP-dependent potassium channel of the beta
cells. Iq, one ,enbocfi mept of the invention, the conpounds of the fornula I
are adHitidiabeticainclude misyiin anddnswiin derivativescshr as) dor examplehLaitus® csuch a

Si mvasti.ai I b afd : [ astatin t orvast ati n, '
ceri vasﬂﬁmn?&’%b?&rgta Pﬁéé}é%%h%és g‘?{bé&%%@ﬁ?ﬁ"&%tﬁ%c?%ﬁ%ém NSN? t he '
conpourisdisk A/BdnV¥On@8/6887 rand 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 -
 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
which modulate lipid metabolism, such as antihyperlipidemic active compounds and
antilipidemic active compounds, compounds which reduce food intaké, PPAR and
PXR agonists and active compounds which act on the ATP-dependent potassium
channel of the beta cells.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,
rosuvastatin. |

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

adminisieréd in lcombination with a cholesterol absorption inhibitor, such as, for
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adm nistered in conbination with a chol esterol absorption inhibitor, such
as, for REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 12 exanple,
ezetim be, tiqueside, panmaqueside. |In one enbodi ment of1itbecdrbeenppomn, the
conpounds of the fornmula | are admnistered in conbination with a PPAR
gamma agoni st, such as, for exanple, rosiglitazone, pioglitazone, JTT-501,
G 262570. In one enbodi nent of the i#fention, the conpounds of the fornula
| are adm r]i stered in_conbination with a PPAR al pha agoni st, such as, for
exanpl EXeARIe gezaiimiby tigleside, paspagquadidrli nent of the invention, the
conpounds of the formula | are admnistered in conbination with a m xed
PPAR al pha/ gamma agoni st, " such as, for exanple, GW 1536, AVE 8042, AVE
8134, AwBnegstibodimenef drbiptiention, the doffpduMdsIYfited forhifa §apounds of the
forrrulad .arger adrri ni %tered in conbination.with a fibrate, such as, for
MBIv&REEA

exanpl & A cembination with > PARgamme:agenistnsusheas fopexample, of t he
I nvent i i f are admnistered in conbination
with arfeﬁ\;/ﬁﬂlgtalaﬁ?#’w@wg@%%#ﬁgggoi’S(rg e ‘e, Bay 13- 9952, BMs5-201038,

R-103757. In one enbodi nent of the invention, the conpounds of the formula
|- are ;adm ni st er.ed 'én‘ onbi nation wth a bile acid absorption inhibitor,
such adfl opgembadimentof fherinyemtion, the sampenpdaiofine fasmulmbaienvent i on, t he

) : | _ i y ! : i h -
o b Camiester 8 i e6Biration it o RPAR Ay 8orih, SR SBros Satine. e
i nvent i96M8, G 76dfpounds of the fornula | are '

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

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor, such as, for example, Bay 13-
9952, BMS-201038, R-103757.

In one embodiment of the invention, the compounds of the formula | are
- administered in combination with a bile acid absorption inhibitor, such as,'for
- example, HMR 1453.

“In one embodiment of the invention, the _co'mpounds of the formula lare
administered in combination with a CETP inhibitor, such as, for example, Bay
194789, | |

In one embodiment of the invention, the compounds of the formuta | are
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REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 13 adm nistered in
conbination with a polyneric bile acid adsorber, such as, for exanple,

chol estyram ne, - col esol vam | n one enbodi ment of the i nvamxdember 1006 _
conpounds of the formula I are adm nistered in conbination with an LDL -
receptor inducer, such as, for exanple, HVR1171, HWVR1586. In one

embodi nent of the invention, the conpblinds of the formula | are ‘

~admi ni stered in conbination with an ACAT inhibitor, such as, for exanple,
avasi nmaggninistereddn spgbination with amelymeriebile scd adserbempocds, fof the formul a

| are ] S@ﬁr%q .0 ' ion wWith an antioxidant, such as, for .
exanpl ggg@f]@’l i i Ha?"ﬂﬁg’gdlgﬁé%%?ﬁent of the invention, the conpounds of
the formula |- are admnistered in conbination with a |ipoprotein |ipase
i nhi biﬁor, such as, for exanple, NO1886. In one enbodi nent of the

i nvent iBHANe eRbedimsat abitheonventior, éhergpmppunds of thnfoninstel a i n conbi nati on

- With ' [ h f le, SB-204990. In .
one enhaleireaf EabbTRfohien 2Ry BERBsE RSy, S8 Fofonpamogre |
adm ni MR et71,/HERMS8Gat i on wi th a squal ene 'synt hetase inhibitor, such as,

for exanple, BM5-188494. |n one enbodi nent of the invention, the conpounds
of the formula | are admnistered in conbination with a |ipoprotein(a)

ant agofy : 1 C 7. j,cot i ni cid. In one

enbodi weﬁ'?eg t gﬂlérr}i\t/én hfgﬁ\?é@l@’ E%%%@Hﬁégmg# ofh@ #’UPH&‘\ gaqe are

REPL ACatfalistSrEEN ¢dobmafioh 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.

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. ' |

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

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

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

In _one.embodiment of the invention, the compounds of the formula | are
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11 Decenber 2006, 14 adm nistered in conbination with a |ipase inhibitor,
such,as, for exanple, Olistat. |In one enbodinent of the invention, the
conmpounds of the formula | are adm nistered in conbi nati pecembeh200%sul i n.
-I'n one enbodi ment, the conpounds of the fornula | are adm nistered in
conbination wth a sulfonyl prea, such as, for exanple, tol butam de,
glibenclanm de, glipizide or gliclazit#e. I n one enbodi nent, the conpounds
of the formula | are adm nistered in conbination wth a biguanide, such

as, foadmisistered imeoinbinztion with alipase intdibitedsuengs, fohexsPpR) OHistapf t he
formula | are admnistered in conbination with a neglitinide, such as, for
exanpl e, repaglinide. |Inone enbodi nent, the conpounds of the formula |I are

adni ni | ' e e ' ydi ' as, for
~exanpl eﬁ?gfl?gg?%d;@%ﬁg?ﬁﬁegﬁﬁ%ﬂ%ﬁe %?g%lé%gggﬂg% f&?@lsj!a;%t azone, or the
conpouAdministesed redompiration RétidnsalirResear ch Foundation in WO 97/41097, in

: ticul 5-T.[4:[ (3, 4- di hydr o- 3- hyl - 4- - 2-qui [ i | -
et hosd Bhe ApttasimRDH 10 capRRada o theh (il ars ApIRSterasl sesmbination
O o Math sosulldrgIrehiBch de TR, BBLERILE, GRENCRRILE IR R | one
enbodi gliglazidehe conmpounds of the formula | are adninistered in conbination
i th ' d whi ch t he ATP-d dent t i um ch | -
of  balhdie prbotGBRE Mo Sompouds ar e el Lavedmipiterean eraination
gl ipi zwilR a lﬂ%;ﬁ@ﬁiﬂé?s@éh aé’%ﬁg*é'ﬁhggg?iﬁbmﬁ- enbodi nent, the conpounds of

the formula I' are adm nistered i Ination wth nore than one of the
abov enttranghecembegisoents thef compaamgts of the foombilankdrecadministéred isul f onyl ur ea

P e e B 0 80 %3S SRR T i onr Tz,

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

. with a thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in
WO 97/41097, in parﬁCuiar 5-[[4-[(3,4-dihydro—S—methyl-4-oxof2-<juinazolinyl-
methoxy]phenyllmethyl}-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.
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
beta cells, such as, for example, tolbutamide, glibenclamide, glipizide, gliazide or
repaglinide.
In one embodiment, the compounds of the formula | are administered in combination
with more than one of the aboverhentioned corﬁpounds, for example in dombination
with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and

| metformin, insulin and a sulfonylurea, insuli_n and metformin, insulin and trog!itézon,

insulin and lovastatin, etc.

~ In afurther embodiment, the compounds of the formula | are administered in
combination with CART agonists, NPY agonists, MC3 and MC4 agonists, orexin
agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin
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insulin and |l ovastatin, etc. In a further enbodi nent, the conpounds of the
formula | are admnistered in conbination wth CART agoni sts, NPY

agoni sts, MC3 and MC4 agoni sts, orexin agonists, H3 agenpstsubef Mbos
agoni sts, CRF agonists, CRF BP antagonists, urocortin REPLACEMENT SHEET

(RULE 26) 11 Decenber 2006 15 agonists, 03-agonists, MCH
(el ani ne-concentrating hornone) anta I sts, CCK agonists, serotonin
reuptake inhibitors, mxed serotonin and noradrenergic conpounds, 5HT

agoni st 8gomsispB3ragoniaini MCH (geleainarcemseniwlingthormgne)antagemiste6CKgr owt h

h -1 el.easi . i | | in.
3 oau 0SSR pERGAREHRRRe INEIBR BIRAT sel o SRR HhrBHERGi oxi n)
| i pase/ egnipesreds, ' BHD egonms, BioAbaBd uhahrts galdih &ﬁ]gag!jo@ﬁsﬁé,sgrﬁmﬁ R-(3

agoni sts. In one enbodi nent of the invention, the further active conpound
i s | epthormone gewth-hemarne-frleasing compandsadRH agenistso dagoupling protein

d ' ) I ' . st he,f h '
compoura®l 3 adRptord RREh SRty A ReP o BT e FioPEkBYai ment -t he
f ur t herlieelarmylagamshibitorss PPARIFcHMters, RXRModUIRer BETR-p bien{a.t her

active conpound is Olistat. In one enbodinent, the further active conpound
I s mazi ndol or phenterm ne. In one enbodi nent, the conpounds of the formula

such: adh gt EBERImER ERB RRR, i ek BBfivs BORbRISR iepBRnx 1) Ccan_be
gi ven iln onecebedméit, te furthey agBRREanPoupd ™’ BeRamphe@miAk grompounds of the

formula I and Caromax(r). Here, Caromax(r) can also be admnistered in the
f or m ofamphetanminen as, for exanple, in bakery goods or nuesli bars.

Compar ale IRV ' C « bhe conbinatiqn o canpounds
of t'hee'g1 c())trn %ﬁrﬁﬁph%rﬁt, %r gﬁ@)%k ?W‘l’%?%ﬁggggi'ﬁ feéﬁ'”f%“ﬁ'ﬁ %M%’é@”@&'? n, in
In another embodiment, the further active compound is sibutramine.
In one embodiment, the further active compound is Orlistat.
In one embodiment, the further active compound is mazindol or phentermine.

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

- compounds of the formula 1 with Caromax®is, in addition to an enhanced action, in

| pérticular with respect to the lowering of LDL cholesterol, also characterized by its

' improved tolerability. | | |

Each suitable combination of the compounds disclosed with one or more of the
compounds mentioned above and optionally one or more further pharmacologically

active substances are included herein.

Disclosed further are both stereoisomer mixtures of the formula | and
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particular with respect to the |owering of LDL chol esterol, also
characterized by its inproved tolerability. Each suitable conbination of

t he conmpounds disclosed with one or nore of the conpoupdped@itet 0@y above
and optionally one or nore further pharmacologically active substances are
i ncluded herein. Disclosed further are both stereoi somer mxtures of the
formula | and REPLACEMENT SHEET ( RULH626) 11 Decenber 2006 16 the pure
stereoi sonmers of the forrmula I, and di astereoner m xtures of the formula I
and t heth ﬁlnuée Stereplsosmieof thel'fﬂfmﬁi&ﬂ,mmkd@aterbenmepaxmwobme formula |

chr omat Pref ence S n to both racem c and

enanti o %ﬁ&ﬁlﬁ? (ﬁegt r%%réu % "H?m{rﬁ% 'Fgrerﬁﬂpﬁrﬁteéfbﬁ%o'ﬂ"@mgfﬁph@
structuheand. R6 OH'N~ R2 N R5 OR3 R4 Sugar residues are to be

under stood as neani ng conpounds which are derived from al doses and ketoses
whi ch have 3 to 7 carbon atons and may belong to the Dor the L series;

al so i ; fo ohol s r sugar acid ucose,
e oo TefEIE o2 R 8 pEMERIcE AR o B AR g EPnian ot
sedohegdomhalad,of tiyé fisl BBucligé:act osam ne, glucuronlc acid, galacturonlc
acid, gluconic acid, galactonic acid, mannonic acid, glucanine,

3-am no-1, 2-propanediol, glucaric acid and galactaric acid nay be
mentioned by way of exanple.

o
R6 H

R5 ' O R3

R4

Sugar residues are to be understood as meaning compounds which are derived from
aldoses and ketoses which have 3 to 7 carbon atoms and may belong to the D or the
L series; also included are amino sugars, sugar alcohols or sugar acids. Glucose,
mannose, fructose, galactose, ribose, erythrose, glycerolaldehyde, sedoheptulose,
glucosamine, galactosamine, glucuronic acid, galacturonic acid, gluconic acid,
galactonic acid, mannonic acid, glucamine, 3-amino-1 ,2-propanediol, glucaric acid
and galactaric acid may be mentioned by way of example.

| Disugars are saccharides composed of two sugar'units'. Di-, tri- or tetrasaccharides
are formed by acetal-like binding of two or more sugars. Here, the bonds may be in
the a- or B-form. Lactqse, maltose and cellobiose may be mentioned by Way of
- example.

If the sugar is substituted, the substitution is preferably at the hydrogen atom of an
OH group of the sugar.
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Di sugars are sacchari des conposed of two sugar units. Di-, tri- or
tetrasaccharides are fornmed by acetal-1ike binding of two or nore sugars.
Here,- the bonds may be in the a- or O-form Lactose, ngl besgirPdoos

cel | obi ose may be nentioned by way of exanple. If the sugar is
substituted, the substitution is preferably at the hydrogen atomof an OH
group- of the sugar. REPLACEMENT SHEETWRULE 26) 11 Decenber 2006 17

Suitabln§ %r?t ective groups for the hydroxyl groups of the sugars are
subst ar§!iRl§ protaelive groups dex the usliox} igroyns,ef theisugars ased substantially:

tert-b T8 Y e l oh i .d ' l'id
or ot ect 12 PEL A BereB, pRERAN, el Ert oy Gl BRI BaRriene; oo™ rof or s,

for exayelohexylideneeor istropylidenepictedtivegoupse. the D or L forns, of the -
foll owi ng conpounds: al anine glycine proline cysteine histidine glutamne

aspartic acid isoleucine arginine glutamc acid lysine serine

phenyl ahany o i ne: d hreani . X n t hi oni ne yal,ine tyrosine
aspar agi}%g!elﬁg'- Igiﬂﬁ%ggﬁd%i (E:’?Eagglhf(;]% _"g%y%)%ﬁ?@%%fﬁ?gfoég?{amp&,éﬂit adipic acid
3- ani notterebisoynéric fang, i.ddha Drbrhiforns, ¢Ehe fdlioWhg SoRpotindg: am nobutyric
~acid 2,4-diam nobutyric acid 4-am nobutyric acid desnosine piperidine
carboxylic acid 2, 2-diam nopinelic acid -

alanine glycine proline

_ cysteine histidine glutamine
aspartic acid isoleucine arginine

. glutamic acid lysine serine
phenylalanine leucine threonine

. tryptophan methionine va.!ine
tyrosine | asparagine

2-aminoadipic acid 2-aminoisobutyric acid

3-aminoadipic acid 3-aminoisobutyric acid
beta-alanine 2-aminopimelic acid
2-aminobutyric acid

4-aminobutyric acid

2,4-diaminobutyric acid
desmosine "

piperidine carboxylic acid 2,2-diaminopimelic acid
~6-aminocaproic acid 2,3-diaminopropionic acid

- 2-aminoheptanoic acid N-ethylglycine

2-(2-thienylglycine
penicillamine
N-ethylasparagine
hydroxylysine
allo-hydroxylysine
3-hydroxyproline
4-hydroxyproline

3-(2-thienyi)alanine
sarcosine
N-methylisoleucine
6-N-methyllysine
N-methylvaline
norvaling
norleucine
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6- am nocaproi c acid 2, 3-di am n6propionic acid 2-am noheptanoic acid

N-et hyl gl ycine 2-(2-thienyl)glycine 3-(2-thienyl)al anine penicillamne.
sarcosi ne N-ethyl asparagi ne N-nethylisol euci ne hydr oxpl y&leR®er 2006 ‘
6- N-nmet hyl | ysi ne . al | o- hydroxyl ysi ne N-nethylvaline 3-hydroxyproline
norval i ne 4-hydroxyproline norleuci ne REPLACEMENT SHEET (RULE 26) 11

Decenber 2006, 18 isodesnosine ornit4g ne allo-isoleucine N nethylglycine
For abbreviating the am no acids, the conventional notation was used (cf.

Schr odiésodestrioshiee, The Pepti desoriiplinge |, -New York 1965, pages XX I-X)all;
Houben- Wyl .,  Met hoden der Organi schen Chem e [ Met hods of organic

cheni sBlgisolepginge xv/1 and 2, Stuttgart 1974). The anino acid pdu
-denot eﬁ,_,ﬁ)%{’g%géiﬁgyl , Nal denotes 3-(2- naphthyl)al anine, azagly-NH2
denotes a C und of the formula NHZ-NH CONH2 and D Asp denotes the D
formof aspartic acid. According to their chem cal nature, peptides are

aci d agi des, and on hydrolysis they deconpose into am no acids. An
ol i gopEPk Abryeviating the amine Bsidse theaconueativnal notation s wseds(tf. Sohesder 2 to 9

e e o M i
aci ds | i Osga emf &ds o ; : zl )
Asp( OBé‘rEJ 2, &/u%gdé-rtlv‘?sggt{)? The amino ac[:: pGlu denotﬁfo;eutaﬁﬁlﬁ?ﬁgﬁ?gﬁz
: na?hthyl)alanine,, azagly-NH; denotes a compound of the formula NHz-NH-CONHg |
and D-Asp denotes the D form of aspartic acid. According to their chemical nature,
peptides are acid amides, and on hydrolysis they decompose into amino acids.

. An oligopeptide is to be understood as meaning a peptide constructed of 2 to 9 of
the amino acids mentioned above.

| Suitable protective groups (see, for example, T.W. Greene, "Protective Groups in
Organic Synthesis") for amino acids are primarily:
Arg(Tos), Arg(Mts), Arg(Mtr), Arg(PMV), Asp(OBzl), Asp(OBut), Cys(4-MeBzl),
Cys(Acm), Cys(SBut), Glu(Obzl), Glu(Obut), His(Tos), His(Fmoc), His(Dnp), His(Trt),
Lys(CI-Z), Lys(Boc), Met(O), Ser(Bzl), Ser(But), Thr(Bzl), Thr(But), Trp(Mts),
Trp(CHO), Tyr(Br-Z), Tyr(Bzl) or Tyr(But).

Amino protective groups that are preferably used are the benzyldxycarbonyl (Z)

' radical, which can be removed by catalytic hydrogenation, the 2-(3,5-
dimethyloxyphenyl)propyl(2)oxycarbonyl(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-fluorenylmethyloxycarbonyl (Fmoc) radical, which

can be removed using secondary amines.
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Cys(Acm, Cys(SBut), du(Obzl), du(Oout), H s(Tos), H s(Fnoc), H s(Dnp),
Hs(Trt), Lys(C-2), Lys(Boc), Met(O, Ser(Bzl), Ser(But), Thr(Bzl),
Thr(But), Trp(Ms), Trp(CHO, Tyr(Br-2), Tyr(Bzl) or Tyr HBetmber 2000
protective groups that are preferably used are the benzyl oxycarbonyl (2)
radi cal, which can be renpved by catal ytic hydrogenation, the 2-(3, 5-

di met hyl oxyphenyl ) propyl (2) oxycar bonyig Ddz) or trityl (Trt) radical, which
can be renoved by weak acids, the t-butylcarbamate (BOC) radical, which
can be Thennvestiorbfurthidrinpes @eﬂﬁie@ﬁb% ing di

9-fl uor enyl net hyI oxycar bonyl (Fnoc) @?)gg?%gc?}%r&gén%g d@gﬁnﬁlaz?té%eré% usi ng
second&eyivativescaf fopmpladcEVENT SHEET (RULE 26) 11 December 2006 19 The

i nvention furthernore relates to a process for preparing

di phenyl azeti di none derivatives of formulal. RILRL REH R R6E HI / RS
O (CHx)x-Y RI2 RS OH 1\2 RAY RA T w (CH)y 0-6 (CH2) W(CH2)v w 0-6

Y can-be S, 0 cC=0, N( phenyl ),
N((G - GR) - -al Kyl - phenyl X
- _ _
R5 Of D,(CHZ)X-Y- R12 Rs (C\Hz)x
R4 : ‘!f
W
/
(CH)y 6-6
(CH,)z w
(CH,v w o6

('—AG)/

Y can be S, O, (C=0), (C=S), CH= CH C=C, N({(C;4- Ce)—alkyl) N(phenyl), N((C1-Ce)-

- alkyl-phenyl), N(CO-(CH3)1.1¢-COOH) or NH;
R12 can be H or, if Y = (C=0) or (C=S), OH:
W can, independently of Y, be an up to trisubstituted aryl or heteroaryl radical or an
up to tetrasubstituted (C3—C1§)-cyclqalkyl or heterocycloalkyl radical or —S(0),-, where
n=0 - 2, -0-, -(C=0)-, -(C=8})-, -CH=CH-, -C=C-, '-N((C1-Cs)—alkyl)-, -N(phenyl), -
N({C+-Ce)-alkyl-phenyl)-, -N(CO-(CHa)1.10-COOH)- or -NH- or a bond:
Vv, X, y and z independently of one another can be 0 to 10. |

~ In compound I, -(CH2)x-Y-R12 can alternatlvely also be attached to one of the other

 two phenyl rings.

The process for preparing compounds of the formula |1 comprises, for example,
reacting an amine of the formula Il with an alkylating or aCylating agent which,
preferably in the omega position, carries a further 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.
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R12 can be Hor, if Y= (CO or (CS), O Wcan, independently of Y, be
an up to trisubstituted aryl or heteroaryl radical or an up to
tetrasubstituted (C3-C 0)-cycloal kyl or heterocycl oal kyili madmeal 2006- S(O) " -
where n=0- 2, -0-, -(CO-, -(CS)-, -CHCH, -CEC, N (G -C8)-alkyl)-
-N(phenyl), - N((Gi-GC6)-al kyl -phenyl)-, -N(CO (CH2)i-10-COOH)- or -NH or .a
bond; v, x, y and z independently of gge another can be 0 to 10. In

conmpound 11, -(CH2)x-Y-R12 can alternatively also be attached to one of the -
other Th®eraepids tsem%erﬁ@ DiSESEIhE HivaitiR AR '&{rﬁﬁ; for mul a
| conprjses, for exanp reacting an am ne g’?hﬂﬁe Iu? |mt|t

al ky! atthRdn¥antioptodbe ﬁ@@g@ﬁﬁnmwdlw desdsibediin thérexamples. posi t i on
carries a further functionality-.if appropriate in protected form Thi s
functionality is (after deprot ection) used for attaching (LAG, for

exanpl Exgrhpletlhe formati on of. ether, am ne or ani de bonds. REPLACEMENT
SHEET %E%ZGF), 11 Decenber 2006 20 The exanpl es bel ow serve to illustrate
the in R-Fentabydrondhesviamigietof skr{4-{4-{3-13- (fbﬂummphenm}mhwnoxyprom]-

gr gd ZC @E@ %ﬁﬂi’r gglgttlsmga‘%g% g@-ﬂyhﬂeﬁzﬁcarég nr%yl’fphenoxy?l:nné)nzou: acid (7):

4- (4- {4 [ 3-[ 3- (4-fl uor ophenyl ) - 3- hydr oxypr opyl j -

2-(4- nethoxyphenyl) 4-pxoazetidin-1- yIJbenzylcarbannyl}phenoxy)ben20|c aC|d
(7): OHF I\H p. HOHIgH/ NNOH OO COH (H a)
3-[5-(tert-butyldi yIS|IanyI oxy) - 5- (4-f1 uor ophenyl ) - pent anoyl ] - 4- phenyl -

OH

ladiRa o¥V<a sUSI N

OH OH

a) 3—[5-(teﬁ-butquimethylsilanyloxy)—5-(4—ﬂuoropheny!)-pentanoyl]-4-phenyl-
oxazolidin-2-one (1):

N

27 g of 3—[5-(4-ﬂUorophenyl)—5—hydroxypentanoyl]-4—phenyloxazolidin-2—one, 13.6¢
of tert-butyldimethylsily! chloride and 10.2 g of imidazole are dissolved in 36 ml 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
pressure. This gives 3~[5—(tert-butyldimethylsilanyloxy)-S-(4—ﬂuorophenyl) -pentanoyl]-
4- phenyloxazohdln 2-one (1) of molecular weight 471.65 (Cst34FNO4S:) MS (ESI):
340.28 (MH" - HOS|(CH3)20(CH3)3)

REPLACEMENT SHEET (RULE 26}



oxazolidin-2-one (1): SLI O 27 g of o
3-[5-(4-fluorophenyl)-5-hydroxypentanoyl ] - 4- phenyl oxazol i di n-2-one, 13.6 g
of tert-butyldinethylsilyl chloride and 10.2 g of im dazpbgcaﬁ&rQU%oI ved

in 3 m of dinmethylforman de and stirred at 60C for 90 min. After the
reaction has ended, the mxture is dissolved in ethyl acetate and _ ,
extracted two times with water. The o2banic phase is dried over negnesi um
sulfate, filtered and concentrated under reduced pressure. This gives

3-[5-(BRrt- %Eyﬂtmmwmthﬂauammﬁ-(mddmphewyamxh)mam&gegyﬂp}l -2- 8
ht” 471.65 (C26H34 Si); M

(8™ Sao oo bedlidibeRsmon: Iney ATineen EMikii (201 E 26y 11
E?thﬂ()terertz?ggtyizéi Przat hyl si | anyl oxy) - 5- (4-f | uor ophenyl) - 1- (4- net hoxyphenyl ) -
2- (2- 482 94f gHibrijerthou imtlnadsilanywﬁrﬁy(mﬂmbyhmzppém@nwwtrI le (2):
> 5 (PRPPYBIERRSIN 29N DeEngisselpddn GBOMLek dpblermstnooe dAgmor
%hen%/l,BKH]&ig)ba%b anagggmlgb)i 26[(&-&53@@?}&%%!imiﬁoﬁﬂaémyiﬁengbﬁi'fﬂiﬂra?g%td'c]%& -

I ase . . _
4- ?4'- aad ﬁ%&%gh@ﬁm fpoley ﬁ@rﬁ???p%eﬁt?.dnl gf_rt‘rirrmtl?grﬂ?ipﬁm rgg@gggggq? gg;t E'é i on
L o 2SbBEtRH U, ol e Bl IEATESCH S1E s ol o Ssuiimas e
sol ut i cooled t6 h30°Ccand 24 hiof titsHRumPREraioide YoldtldPlle YBdeet, TRETLAEHEF, -

solution are added. The reaction mxture Is stirre rom
for 2 Wixtgreisslinigd afiram -BRda -4P7G i hoTheusoiution is then allowesd & wagmaad t he

reacti ' .S, .velL,y with,200 ml ,of 2N sulfuric acid,
500 m Ry SybERRue P BRI ARl SORUER W ulehen Sdedonly wih 2 ml ok oo m’
chl ori 21§ ssdfuric ieoid, 3U0eNIUFR0% GtriehatPsoGiufll hRffog¥s uﬁi?@&@lﬁtiHH‘FﬁHga?.t € aln
concentrated qn%;r reduced pressure, and the residue is purified on silica
gel us:?quum chloride solution. The organic phase is dried over magnesium sulfate and
concentrated under reduced pressure, and the residue is purified on silica gel using
n-heptane/ethyl acetate 3/1. This gives 4-[5-(tert-butyldimethylsilanyloxy)-5-(4-
ﬂuorophenyl)—1~(4-methoxyphenyl)-2-(2-oxo-4—phenyloxazolidine—3— ,
'carbonyl)pentylamino]benzonitrile (2) of molecular weight 707.93 (C41HaeF N3OsSi);

MS (ESI): 590.51 (MH" - C7HsN>).

c) '4_~[3-[3-(tert—butyldimethylsi!anyloxy)—3-(4—ﬂuorophenyl)propyl]~2—(4-
methoxyphenyl)-4-oxoazetidin-1-yllbenzonitrile (3):

13.2gof 4-[5—(tert-butyldimethy!silanyloxy).—5—(.4-ﬂuoropheny!)—1-(4-methdxyphenyl)—
2—(2—oxo-4—phenyloxazoIidine—3-carbonyl)pentylamino]benzonitrile (2) are dissolved
in 380 ml of methyl tert-butylether, 18.6 ml of N,O-bis(trimethylsilyl)acetamide and -
1.86 mi of a 1 M solution of tetrabutylammonium fluoride in {etrahydrofuran are
added and the mixture is sfirred at room temperature for 2 h. After the reaction has

~ ended, 10 ml of acetic acid are added, the reaction mixture is concentrated under

- reduced pressure and the residue is purified on silica gel using toluene/ethyl acetate
50/1. This gives 4-[3-[3-(tert—butyldimethylsi!anyloxy)-3—(4—fluorophenyl)propyl]-25(4-
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n- hept ane/ et hyl acetate 3/ 1. This gives

4-[5-(tert-butyldinethyl silanyl oxy)-5-(4-

fl uorophenyl) - 1- (4- net hoxyphenyl ) - 2- ( 2- oxo- 4- phenyl oxazidl Débei®eB2006 .

car bonyl ) pentyl am no] benzonitrile (2) of nolecul ar wei ght 707.93
(CA1HAG6FN3CBSi );  Ms (ESI): 590.51 ( - C7’H5N2) . c¢)

4-[3-[3-(tert- butyl di met hyl si | anyl oxy§<3-(4-f uorophenyl ) propyl j-2-(4-

met hoxy "5 &’O%M% azetl c{;r,l] %benzonl trile (3): 13.2 of .

4-5- (18P PH%%@! ;]7 sozanitil () e sprleeyiay Wﬂé‘ﬁﬁ‘iﬂt?ﬁ)xyphenyl ) -
2-(2-oxC 2 I | ) pentyl am no] benzonitrile (2) are

di ssol §edﬁ‘|39 N%%@i}@as E%)?%gg 563{“?9’33?{ ylether, 18.6 m of

N, O bi s(trinethylsilyl)acetam de and 1.86 m of a 1 Msolution of
tetrabutyl amonium fluoride in tetrahydrofuran are . added and the m xture
Is stirred at roomtenperature for 2 After the reaction has ended, 10

h.
m of aeti a-peaqaFiaoniiedy) ﬁﬁydi:%ﬁg B2 Mb&qxgggsg@fa %@g‘ét#nger

reduced pressure and the residue is on si

t ol uene/ et h;ﬂrylhwmowtnlew This gives

4-[3-[3-(tert-butyldinmethyl silanyl oxy)-3-(4-fl uorophenyl )propyl]-2-(4
REPLACEMENT SHEET (RULE 26) 11 Decenber 2006,

et hoxsazm rwu)[g,gNgiggsemdim&tréﬂs.bera@pgga'ng Fﬁ@]é@)p%pﬂpﬁgul ar wei ght

544. 75 I
4- 3- [sle(thonrmhﬁnaaﬂe@m dimymyﬂmrmpump (3) ére dissbloay i 68)hl) of4- oxoazet i di n

- [13y|[ ?t'f‘ll"?afag{ﬁ’{) o4 it ??§, Fg?'ls“a%?ﬁ&% 883 ml 3,3 M srlliengfr opy! ] - 2- (4-
et hox;qliaﬂm%)lvlémﬁimﬁmzfﬁiohdeﬁn tetrAhyd?BRESR | 'aFé bhgegébg%ng n%@?& iélﬁﬁﬂéé%% m

of tettahydrofuran 74 mM of acetic acid tion

of t Bk EQST BARRRSTE TP £ o Anetherd.83mixfiike Mtcamﬁylarmnaddﬁdﬂmmtlé he
T ST OS E8 rrn BEo  or ey
stirred hafl' heeddoled teztien atixtuee iPtomdteiti2®sd under reduced pressure and the
residue is purified by silica gel chromatography using n-heptanelethyl 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 (C2sH23FN2O3); MS
(ESI): 431.24 (M+H").

e) 1-(4~Aminomethylpheny!)-3-[3-(4-ﬂuorophenyl)-3—hydroxypropyl]-4—(4-
methoxyphenyl)-azetidin-2-one (5):

1.22 g of 4-[3—[3-(4-ﬂuorophenyl)—3-hydroxypropyl]-2-(4—methoxyphenyl)-4-
0xoazetidin-1-yl]—benzonitrile (4) are dissolved in 90 ml of ethanol, 10 ml of conc.
ammonia solution énd 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
gel chromatography using dichloromethane/methanol/ammonia solution 10/1/0.1.
This gives 1-(4-aminomethylphenyl)—B-[3—(4-ﬂuofophenyl)-3-hydroxypropyi]-4—(4—
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3 h. The cool ed reaction m xture is concentrated under reduced pressure and
the residue is purified by silica gel chromatography using n-heptane/ethyl

acetate 2/1. This gives - 11 December 2006
4-[3-[3-(4-fluorophenyl) - 3-hydroxypropyl ] -2-(4-nmet hoxyphenyl ) - 4-
oxoazetidin-1-ylj-benzonitrile (4) of I ecul ar wei ght 430. 48
(026H23FN2CB) MS (ESI): 431.24 (M e)

1-(4- A e quoro en -4-(4-
TRy RACR gL d o nlolgé.n PYplgnt 4B E BRI, b d
4-13-13 E@yﬁhgq?mqénw]—)a ).3- hydroxypropyl] 2- (4- met hoxyphenyl ) - 4- :
oxoazetidin-1-yl]-benzonitrile (4) are dissolved in 90 m of ethanol, 10 m
of conc. ammonia solution and an excess of Raney nickel are added, and t he

m xture is stirred at 60C and a hydrogen pressure of 10 bar for 8 h.
Overnight, the reaction mxture cools to roomtenperature, and the next

day, tifg cateyus$ 61F8en”t§ﬁmﬂyhé>@%mklb|dfrﬂ‘%xwléﬂé@ﬁﬁlﬁééa%G') under- reduced

pressure and the residue is purified by silica gel chromatography using
di chl or onet hane/ met hanol / ammoni a sol ution 10/1/0.1. This gives

LA 5 LI A i

net hoxméenspéndmehl yel nﬂafdnediﬁﬁéthprrormanml amwwﬂbﬁ%@d 36 27FN203) ;
VB (E ., 418.2 (M- 6- Pent ahydr oxyhexyl am de of

4,4 %%ﬁgée aaéutbe(l‘ewurﬁﬂs sﬁfm atam@ém taroperatoresior § 2d1. The reaction :
4, 4' - 10 m
of dr§ E0R FRforBfecoMindss tng dbpdn Bt G pu R CrivetRRIRSS 0 50T
the m xmmmﬁghly tittated withavatedhve resgitm@buserisivn ibXiltbred kdithe eédigie jg xt ure
IS eva ted to d zness ‘? dr.i ed under hi gh - vacuum The residue is
thorou@'ﬁ'ﬁ‘ﬁ3 tﬂi‘ﬁﬂ‘gé kamcaﬁ qred again. (The fitira jssiapentiatad todhalh oftitsr ed and
the reg ﬂfﬁ‘i‘eh§:ng Ao SoFEI PR s AR ik doRiifirPRidd batHeTRS | trate s
ft fits _

concentrated t
resulting precmntate is filtered off with suction, washed with a little ice-cooled

methanol and dried under reduced pressure. This gives the 2,3,4,5,6-
pentahydroxyhexylamide of 4,4"-oxybisbenzoic acid (6) of molecular weight 421.40.
(CongsNOg) MS (ESI): 422.28 (MH").

g) 2,3,4,5,6-Pentahydroxyhexylamide of 4-(4-{4-[3-[3~(4—ﬂuorophenyl)-3-
~ hydroxypropyl]-2-(4- methoxyphenyi)—4-oxoazet|d|n 1-
yllbenzylcarbamoyl}phenoxy)benzoic acid (7):

- 87 mg of the compound prepared under e) and 90 mg of the compound 'prepared

* under f) are, at room temperature, dissolved in 3 ml of dry dimethylfbrmamide, 31
mg of HOBt and '39 mg of EDC are added and the mixture is stirred at room
temperature for 12 h. The reaction mixture is evaporated to dryness under high
vacuum and the residue is titrated with dichioromethane, filtered off with subtion,
washed with dichioromethane and dried under reduced pressure. This gives the
2,3,4,5,6-pentahydroxyhexylamide of 4-(4-{4-[3-[3-(4-fluorophenyl}-3-hydroxypropyl]-

REPLACEMENT SHEET (RULE 26)



vol une using a rotary evaporator, and the solution is cooled in an ice
bath. The resulting precipitate is filtered off with suction, washed with
alittle ice-cooled nethanol and dried under reduced priepssshther 06 gi ves
the 2,3,4,5,6- pentahydroxyhexyl am de of 4,4'-oxybi sbenzoic acid (6) of

nol ecul ar wei ght 421.40 (C20H23N09); (ESI): 422.28 (MH). Q)

2,3,4,5, 6- Pent ahydr oxyhexyl am de of 42 4-{4-[3-[3-(4-fluorophenyl)-3-

%:ng% l; ar%hn&é%d@%gsgg%%% i]bg)ég¥ é;’g Iag!l*‘;])fﬂ]ﬁ?-h@ﬂ%wbenmrpmnﬂ(mr epar ed
Lenper at U oo dl cogt Ve oS OB E NS (RSP 8RR ). 1o 0t Host and

39 ng of EDC are added and the m.xture is stlrred at room tenperature for
12 h. The reaction mxture is evaporated to dryness under high vacuum and
the residue is-titrated with dichloronethane, filtered off with suction,
washed wi th di chl oronet hane and dried under reduced pressure. This gives

t he Aé ﬁ Ei pent ahydr oxyhexyl am de of :

4- (4- { F1P89I8 ]} 4-¢1 uor opheny! ) - 3- hydr oxypr opyl ] REPLACEMENT SHEET (RULE 26)
11 Dec

2-(4- rrept;1; 'ypheny?ﬁﬂdz{°"¥“‘?§9’éﬁm'8'ﬁ9f4'§ﬂ f%%@h%@%%@h?%ﬁw&ﬁb@(&mc acid
(7)  wiphenglazetidined -gibeveiyitzirb &Ady| érﬁgﬁéf (ESI): 838,39 (M)
Exanple |1 2,3,4,5, gl]Pentyg*gdr oxyﬁs};(yl a 23?@&&121 (ngB

4- (4-{4- [ H(3- oxy- 3- phenyl propyl ) - 2- oxo- 4- ,
phenyl -/1-yl ] benzyl car banoyl } phenoxy) benzoic acid (9): HONi F O

B

OH CH

a) 1- (4-Ammomethy!phenyl)-3 -(3- hydroxy—3 phenylpropyl)-4—phenylazet|d|n-2-
one (8)

This compound is prepared as described above for 1- ~(4-aminomethylphenyl)-3-[3-(4-
ﬂuorophenyl)—3—hydroxypropyl]-4—(4 methoxyphenyl) azetidin-2-one, except that 3-[5-
(tert-butyldlmethylsﬂanyloxy) -5-phenylpentanoyl]-4-phenyloxazolidin-2-one and 4-
(benzylideneamino)benzonitrile are used. This gives 1-(4-aminomethyiphenyi)- -3-(3-

hydroxy-3-phenylpropyl)-4 -phenylazetidin-2-one (8) of molecular we:ght 386.50
(Cz5H25N202) MS (ESi): 370.2 (MH* -NHs).

b) 2,3,4,5,6-Pentahydroxyhexylamide_ of 4—(4—{4—[3-(3-_hydroxy-3-phenylpr0pyl)—2-
oxo-4-phenylazetidin-1 -yl]benzylcarbamoyl}phenoxy)benzoic acid 9):

- The benzylamine from Ila is reacted with the 2,3,4,5,6—pentahydroxyhexyla'midé of
4,4"-oxybisbenzoic acid from If as described in Exampie I. This gives the 2,3,4,5,6-
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a) 1-(4- Am nonet hyl phenyl ) - 3- ( 3- hydr oxy- 3- phenyl propyl ) - 4- phenyl azeti di n- 2-
one (8): OHN OQ- NH2 This conpound is prepared as descri bed above for

| - (4-ami nonet hyI phenyl)-3-[3-(4- 11 December 2006
fl uor ophenyl ) - 3- hydr oxypropyl ] - 4- (4- met hoxyphenyl ) - azeti di.n- 2- one, except
that.3-[5-

(tert-butyl di met hyl sil anyl oxy) - 5- phen2bpent anoyl ] - 4- phenyl oxazol i di n- 2- one
and 4- &ﬁ@ﬂ@ﬁ#ldeneanlno )benzonitrile are used. This gives '

ﬁ- <(1I 4- afl yheylanide-qf 2-(4- {|4 [3- (t3 r(;ydroxy—S phenglproPyl)-Z-ox -4- ht

ydr ox [0 azetidin one nmol ecul ar wei g

386. SOWCQ%Z%QE'OQWQ%@ (p%s o §§Bh%”QWWZ°1%?CIB)(9) of molecular weight

2,3, 4, 986 g&f@ﬁﬁyﬂﬂb’ﬁmkﬁm)‘jﬁg@bﬁ (W ).

4- (4-{4-[ 3-(3- hydroxy- 3-phenyl propyl)

0X0- 4- phenyl azeti din-|-yl] benzyl car banoyl } phenoxy) benzoic acid (9): The
benzylamne fromlla is reacted with the 2,3, 4,5, 6-pent ahydroxyhexyl am de
of 4,4 -oxybisbenzoic acid fromIf as described in Exanple |I. This gives
the 2,3,4,5, 6- REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 25 '
pentahgdrOé%Qﬁrylanide of 4-(4-{4-[3-(3-hydroxy-3-phenyl propyl) - 2- oxo- 4-
phenyl il 1-yl ] benzyl car banoyl } phenoxy) benzoi c acid (9) of nol ecul ar

ht 2 37, le 111
2504 % ijf%eﬁ?sﬁ%%d SRNESS Mo Fadea-1538: A huoroBhenyly 3 hydrorypropy
4-(4- In¢ibokyplid Renyd . .
2- §4 Eret hox?/phgrﬁ/l )n@@ogﬁttmégwgﬁ%&égzéﬁy erp&}y/ll)')b-eﬁ'éﬂ'fﬁc)'d Nz oi ¢
acid (10): o H I/ OHI/ N\ I NHH
O

o Q

Vs PN

OH OH

The compound of Example lil is obtained analogously to the procedure of Example I,
except that the 2,3,4,5,6- pentahydroxyhexy!amide of diphenylmethane-4,4"-
dicarboxylic acid is used. This gives the 2,3,4,5,6- -pentahydroxyhexylamide of 4-(4-
{4-[3-[3-(4-fluorophenyi)-3- -hydroxypropyl]-2-(4- -methoxyphenyl)-4-oxoazetidin- -1-yll-
benzylcarbamoylibenzyl)benzoic acid (10} of molecular weight 835.93
(C47H50FN3040); MS (ESI): 836.18 (MH").

Example IV

1-{4-(4-{1-(4-Fluorophenyl)-3- -[3-(4-fluorophenyl)-3- hydroxypropyl]—4—oxoazet|d|n-2~
yl}phenoxymethyi)benzyl]—4 -aza-1-azoniabicyclo[2.2.2]octane bromide (13):
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OH O O OH OH The conpound of Exanple 111 is obtained anal ogously to the
procedure of Exanple |, except that the 2,3, 4,5, 6-pentahydroxyhexyl ani de
of di phenyl net hane-4, 4" - dicarboxylic acid is used Thi g ObdGHet IR6
2,3,4,5, 6-pent ahydr oxyhexyl am de of 4-(4-
{4 [ 3-[ 3-.(4-fl uorophenyl ) - 3- hydr oxypr opyl j.- 2- (4- met hoxyphenyl ) - 4- oxoazet i di
n-1-yl]- benzyl car banoyl } benzyl ) benzd2g acid (10) of nol ecul ar wei ght
835. 93 (C47H50FN3010); M5 (ESI): 836.18 (MH). Exanmple IV
1-[4-(4-{1-(4-Fl uoropfiényl ) -3-[3- (4-fl uorophenyl) - 3- hydroxypropyl] 4- oxoaze
tidi n-2- yl}phenox @ enzyl j -4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane
bromi de (13) ¢ REPL (RULE 26) 11 Decenmber 2006, 26 H \ N N OF
a) 4-[ 4- ¢AxBrendret hyI benz phenyl]-1-(4-fluorophenyl)-3-[3-(4-

. AL ey pr op azetldln 2-one (12): O- H \ Br F3.0g
of 1-(4-fl uoroph@nyl -[3 (4 f1 uor ophenyl ) - 3- hydr oxypr opyl | - 4- (4-
hydr oxyphenyl ) - azetidinF2-one (11) 7.0 g of 1, 4-bisbrononethyl benzene and
5.0 g of potassiumcarbonate are dissolved i'n 100 nl of dinethylformam de

and stirred at

a) 4-[4-(4-B romomethyibenzyloxy)phenyl]-1 ~(4-fluorophenyl)-3-{3-(4-
fluorophenyl)-3- hydroxypropyllazetidin-2-one (12):

ale3

F

3.0gof 1—(4-ﬂuorophenyl)—3—[3-(4—ﬂuorophenyl) 3- hydroxypropyl]-# -(4-
hydroxyphenyl)- azetidin-2-one (11) 7.0 g of 1,4-bisbromomethylbenzene and 5.0 g
of potassium carbonate are dissolved in 100 ml of dimethylformamide and stirred at
room temperature 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 pressure. The residue
is purified by flash chromatography (n-heptane/ethyl acetate). Yield 3.2 g of colorless
crystals (12) of molecular weight 592.49 (CazH2sBrF2NOs); MS (ESI): 592.2 (MH™),

b) 1-[4-(4-{1 -(4-FluorophenyI)—S—[3-(4—ﬂuorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2- yl}phenoxymethyl)ben_zyl]-’4—aza-1'—azoniabicyclo[2.2.2]octane'
bromide (13):

| 180 mg of (12) and 300 mg of 1,4-diazabicyclo[2.2.2]octane (DABCO)' are dissolved
in 5ml of toluene and stirred at 80°C for 90 min. After the reaction has ended, the

mixture is allo_wed to cool and the colorless solid is filtered off with suction. This gives
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roomtenperature for 90 mn. After the reaction has ended, the mxture is
di ssolved in ethyl acetate and extracted two tines with water. The organic
phase is dried over magnesiumsulfate, filtered and concpeidnddeedoosnder
reduced pressure. The residue is purified by flash chromatography
(n-heptane/ ethyl acetate). Yield 3.2 g of colorless crystals (12) of
nol ecul ar wei ght 592.49 (C32H23Br F2NCBF; Ms (ESI): 592.2 (MH ). b)
1-[ 4- (4 1- (4-Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl]-4--
oxoazefl® |rﬁ923fmqtpﬂﬁéiﬁ))@fnﬁolejcuwnmghﬂ?%w&ésmm ROGY g{@k% g 2] oct ane
brom dgzﬁ I;Ll 0 ng of (12) and 300 ng of 1,4-di azal%l cyclo ] oct ane
( DABCO) are I'ssolved in 5m of teluene and stirred at 80C for 90 m n.
After the reactlon has ended, the mxture is allowed to cool and the
colorless solid is filtered off with suction. This gives REPLACEMENT SHEET
(RULE 26) 11 Decenber 2006 27 195 ng of product (13) of nolecul ar wei ght
704. 66 (C35H40Br F2N3(O3); Ms (ESI): 624.30 (MN. Exanple V
1- (4- Fl uorophenyl ) -3-[3-(4-fl uorophenyl) - 3-hydroxypropyl]-4-(4-{4-[(2,3,4,5
6 peERaJImpthxyhexyl am ne) net hyI ] benzyl oxy} phenyl )azeti din-2-one (14) 0 H
%r F_I / H\ o 60 ny of (12) and 150 ng of glucanm ne are
d| ssol (4 Fl%O@ﬁheayl -8 ﬁdﬂi'fiuorroplrmml)ia-hydmkyﬁro%med(@@m,ﬁq 690 nin. After

the reﬁéﬁtbﬂ?dl*&?h@)ﬂﬁ'&ﬂmewﬁemy lék%yl'ms(y}%hgﬁ%azettd|n-2-one (14)

[8]
(W e

E

60 mg of (1 2) and 150 mg of glucamme are dissolved in 5ml of dimethylformamide
and stirred at 80°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 pressure. The residue
is purified by flash Chromatography (methylene chloride/methanol/conc. ammonia
30/10/3). Yield 33 mg of a colorless soiid (14) of molecuiar weight 692.76
(C38H42F2N203) MS (ESI): 693.5 (MH").

Example VI _ -
1 7[2—(4-{ 1 —(4-Fluorophenyi)-3-[3~(4-ﬂuorophenyl)-3—hydroxypr0pyI]—4-oxoazetidin~2- |
yl}phenoxymethyl)benzyll-4-aza-1 -azoniabicyclo[2.2.2]octane bromide (16):
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in ethyl acetate and extracted two tinmes with water. The organic phase is
dried over magnesiumsulfate, filtered and concentrated under reduced
pressure. The residue is purified by flash chronmat ogr aphpedciichyd@ne

chl ori de/ met hanol /conc. ammonia 30/10/3). Yield 33 ng of a colorless solid
(14) .of nol ecul ar wei ght 692. 76 (C36H%%F2N208)' M5 (ESI): 693.5 (M.
Exanple \

1-[2-(4-{1-(4- FIuorophenyI) 3-[3- (4-fluorophenyl)-3-hydroxypropyl ] - 4- oxoaze

tidin-2- yl}phenoxynethyl)ben -4-aza- 1-azoni abi cycl o[ 2. 2. 2] oct ane
bromi de (16): REPLACER (RULE 26) 11 Decenber 2006, 28 o V H Br
ONa) 4-[4-(2-Bro g nzy oxy)phenylj-l -(4-fluorophenyl)-3-[3-(4-

fI_uorophenyI)"'S hydie y yIj-azetldln -one (15): 1 oB HN I. O/ F

) 'Q is reacted with 1 2 bi sbr ononet hyl benzene and
potassium car bomat e @ ogously to Exarrpl e |V, giving a colorless solid
(15) of .mol ecul ar F

a) 4-[4-(2-Bror_nomethylbenzyloxy)phenyl]~1-(4-ﬂuoropheny!)-3-[3-(4-
ﬂuorophenyl)-3-hydroxypropyl]-azetidin-2—one (15):

3

' 1-,(4-FluorophenyI)—3-[3-(4-ﬂuorophenyl)-3 -hydroxypropyi}-4-(4- -hydroxyphenyl)-
azetidin-2-one (11) is reacted with 1 ,2-bisbromomethylbenzene and potassium

carbonate’ analogously to Example 1V, giving a colorless solid (15) of molecular
we!ght_592 49 (ngHngerNos), MS (ESI): 592.2 (MH").

b) | ' 1—[4-(4-{1—(4-Fluorophenyl)—3-[3-(4—ﬂuorophenyi) -3-hydroxypropyl]-4-

- oxoazetidin-2- yl}phenoxymethy!)benzyl]—4-aza 1-azon|ab|cyclo[2 2.2)octane
| bromfde (16):

(15) and DABCO are dissolved in toluene and reacted analogously to Example IV,
giving the product (16) as a coloriess solid of molecular weight 704.66
(038H4OBrF2N303) MS (ESI) 624.30 (MH").
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wei ght 592.49 (C32H23Br F2N3); Ms (ESI): 592.2 (M#). b)

1-[4-(4-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4--
oxoazetidin-2- yl}phenoxynethyl)benzylj-4-aza-|-azoni abicpet@fber 20@4 oct ane
bromi de (16): (15) and DABCO are dissolved in toluene and reacted

anal ogously to Exanple IV, giving the product (16) as a colorless solid of
nol ecul ar wei ght 704. 66 (C38H4OBrF2N5t8) M5 (ESI): 624.30 (MH). :
REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 29 Exanple VI -

1- (4- Fl uor ophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-(4-{2-[(2,3,4,5
, 6- peg%ﬁﬁﬁﬂr yhexylanine)nethyl]benzyloxy)phenyl)azetidin-2-one (17): HO
OR ™H HH- H FOI/ F (15 and glucam ne are dissolved in

o, et e OO ey eeERadtoBneh U ok froRRAA (2 fieo R he produc

(17) as a colorlesS solid of nolecu ar ‘wel
( ESI) : pggtahyd(qulexﬂamm)me&hyllbenzyloxy}phenyl)azet:d|n-2-one (17):

1-[3-(4-{1-(4-Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3- hydroxypropyl] 4- oxoaze
tidi n-2- yl.}phenoxynet hyl)benzyl]-4-aza-1- azonlablcyclo[Z . 2] oct ane

bromde(19) I\ o M o
| - Hm&ﬁ“

(15) and glucamine are dissolved in dimethylformamide and reacted analogously to
Example V, giving the product (17) as a colorless solid of molecular weight 692.76
(033H42F2N'203); MS (ESI) 693.5 (MH+)

Example VIil
1-[3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}phenoxymethyl)benzyl]-4-aza-1-azoniabicyclo[2.2.2]octane bromide (19):

a) 4-[4-(3-Bromomethylbenzyloxy)phenyl]-1-(4-flucrophenyl)-3-[3-(4-
fluorophenyl)-3- hydroxypropyl]azetidin-2-one (18):

REPLACEMENT SHEET (RULE 26)



Hn~ Br / F ON a)

4-[ 4- ( 3- Brononet hyl benzyl oxy) phenyl ] - 1- (4- f | uor ophenyl ) - 3- [3 (4-

f1 uor ophenyl )-3- hydroxypropyl]azetidin-2-one (18): REPLAGEMINF2&HEET
(RULE 26) 11 Decenber 2006 30 HBr | \ N O/ F : '

1- (4-Fl uorophenyl)-3-[3-(4-fl uor ophenﬁb) 3- hydr oxypropyl ] - 4- (4-

hydr oxyphenyl ) azeti di n-2-one (11) is acted with 1, 3-bi sbrononet hyl benzene
and potassium carbonate analogously to Exanple 1V, giving a colorless .
solid (18) of nolecul ar s 592. 49 (C32H28Br F2NO3); Ms (ESI): 592.2

. b)
1-[3-(4-{1-(4- -(B-fl uorophenyl) - 3-hydroxypropyl]-4-
oxoazeti di n-2 ymet hyl ) benzyl ] - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de (19) are dissolved in toluene and reacted
anal ogously to Exanpl e IV, fving the product (19) as a colorless solid of

nol ecul ar wei ght 704. 66 (C38H408r F2N303); Ms (ESI): 624.30 (WMH). Exanple
I X '

1-(4-F 41 | henyl ) - 3- hyd 11-4-(4-{3-[(2,3,4,5
o et G PSRRI e Rh S ykosmypromaacer 0 - o-one (20}

hydroxyphenylazetidin-2-one (11) is reacted with 1,3- b:sbromomethylbenzene and
potassium carbonate analogously to Example IV, giving a colorless solid (18) of
mo!ecular weight 592,49 (CagHzaBl’FzNOa) MS (ESI): 592.2 (MH* ).

b) - 1—[3-(4—{1-(4-Fluorophenyl)—3 ~[3-(4-fluorophenyl)-3- -hydroxypropyi]-4-

oxoazetidin-2- yl}phenoxymethyl)benzyl] 4-aza- -1-azoniabicyclo[2.2. 2]octane
bromide (19):

(U 8) and DABCO are dissolved in toluene and reacted analogously to Example IV,
| giving the product (19) as a colorless solid of molecular weight 704.66
(C33H4{)BI’F2N303) MS (ESI) 624.30 (MH )

Example 1X

1-(4-Fluoropheny!)-3-[3- -(4-fluorophenyl)-3- -hydroxypropy!]-4-(4- -{3-(2,3 4 5,6-

pentahydroxyhexylamane)methyl]benzyloxy}phenyl)azetldm 2-one (20):

oH
OH

HO OH
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O- HN ~OHI. NHOOH O1 / HO OH F REPLACEMENT SHEET (RULE 26) 11
Decenber 2006 31 (18) and glucam ne are dissolved in dinethylformam de and
reacted anal ogously to Exanple V, giving the product (POPeasbar2@loor| ess
solid of nolecular weight 692. 76 (C33H42F2N20B); Ms (ESI): 693.5 (MH).
Exanpl e X :

1-[4'-(4-{1-(4-Fl uorophenyl) - 3- [3 (4-31 uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoaz
etidin

yl ) phe r(i%/?f%@ §HCRBIIRG &k Idissohiesdn djmpthylfarraanmide and atactyd laopbgouglydot ane

gr an ((13':' _a@f%m) %ﬁﬁbl bR (raénay t?@l#ﬂ% ﬁ8@3§5ﬁ§ﬂw Pfmalecylan weighhB8A376- 3-[3- (4 |

- 1 uonCpdtaplyIN-CR); I'MSr(@&per%IMHé}_i din-2-one (21): 0 HF OHI/ F Br
1- (4- Fl uor ophenyl ) 3-[3-(4-fluorophenyl)-3-hydroxypropyl ] -4-(4-hydroxypheny

1) -

Example X . | |
1-[4'-{(4-{1-(4-F {uorophenyl)-3-[3-(4-ﬂuorophenyl)-S-hydroxypropyl]-4—oxoazetidin—2—

yl}phenoxymethyl)biphenyl-4-yimethyl}-4-aza-1 Qazoniabicyclo[z.2._2]octane bromide
(22):

s

a) | 4-[4—(4‘—Bromomethylbiphenyi-4-ylmethoxy)pheny!]-1 -(4-fluorophenyl)-3-[3-(4-
' fluorophenyl)-3-hydroxypropyllazetidin-2-one (21):

15(4-Fluorophenyl)—3-[3—(4—ﬂuorophenyl)—S—hydroxypropyl]-4-(4—hydroxyphenyl)-

azetidin-2-one (11) is reacted with 4,4'—bisbromo'methy!bi'phenyl and potassium
_ carbonatg analogously to Example 1V, giving a colorless solid (21) of molecular
- weight 668.54 (CasHazBrFzNOs); MS (ESI): 668.1 (MH*).
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azetidin-2-one (11) is reacted with 4,4'-bisbrononethyl bi phenyl and

pot assi um carbonate anal ogously to Exanple 1V, giving a colorless solid
(21) of molecular weight 668.54 (C38H32Br F2NOB); M5 ( ESBI Decdfir 20€4dVH) .
REPLACEMENT SHEET (RULE 26) i 1 Decenber 2006 32 b)

1-[4'-(4-{1-(4-Fl uorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-
oxoazeti di n-2- yl)phenoxymet hyl ) bi phefil - 4-yl net hyl | - 4- aza- 1-
azoni abi cycl o[ 2. 2. 2] octane brom de (22): (21) and DABCO are dissolved in
tol uene and reacted anal ogously to Exanple 1V, giving the product (22) as

2 0o h thess PR A SighahyY 3 8T Ao tRenfi A oo propid. " (E5)°
1 (4 Fl uoropimaybbldlﬁ-2~@l}©ﬁehbj¢@ﬁ@ﬂhbgﬁ|¥)hbn§rkl)j,ﬁﬁ@ffﬂ,ﬁ.&@é’é_h 4-(4-{4"-[(2,3,4,

pent ahydr ox AFERIARIGHCIRIZ Zrleatane- bmmmyzz)a yl met hoxy} - phenyl ) - azet i di n- 2- on
e(23) OOHONI HQHg SOH F "11 OH. F H OH (21) and glucamne are
di ssol ved i n dinet hyl formam de and reacted anal ogously to Exanple V giving

E he pr g'g%nq DABGE arealidsolveesa tolkche d f@é‘c?éd’éﬁz?lo&@ﬂsﬂmo EQBmipte Iv,

1- (4- { #Mg ﬁ’ﬁﬁ) ?@%P&&siaﬁeﬁmlpdesmwmbwmwlar “\geight T@d.Héxyphe
nyl) - 4(CxPRARIF L0 MS (ESI): 700.3 (MH).

'Example X)
| 1-(4-Fluorophenyl)-3-[3-(4—ﬂuor0phenyl)—3-hydroxypropyl]-4—(4—{4‘-[(2,3,4,5,6-
pentahydroxyhexylamine)-methyl]-biphenyl-4—ylmethoxy}-phenyl)-azetidian-one (23):

H
Q53
. N OH

(21) and glucamme are dissolved in dimethyiformamide and reacted analogously to

Example V giving the product (23) as a colorless solid of molecular welght 768.86
(C44H46F2N203) MS (ESI): 769. 3 (MH™),

Example Xl|

1-(4—{4-[3-[_3-(4~Fl_uorophenyl)—3-hydroxypropyl]—2-(4-methoxyphenyl)-4—oxoazetidin-1 -
yl]—phenoxymethyl}-benzyl)-4-aza—1-azoniabicycfo[2.2.2]octane bromide (26):

REPLACEMENT SHEET (RULE 26)



yl ] -phenoxymet hyl } - benzyl ) - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de (26): .

REPLACEMENT SHEET (RULE 26) ........... ..., 11 Decenber 2006
33. 0HBr FONI/ a) . 11 December 2006
3-[ 3- (4- Fl uorophenyl ) - 3- hydr oxypr opyl ] - 1- (4- hydr oxyphenyl ) - 4- ( 4-

met hoxyphenyl ) -azetidin-2-one (24): o- HF '"O0 N\ OH This conpound is
prepared as descri bed above for 1-(4-33i nomet hyl phenyl ) -3-[ 3- (4-

f 1 uorophenyl ) - 3- hydr oxypr opyl ] -4- (4- met hoxyphenyl ) -azeti di n-2-one (steps a,
b, ¢, and d), exce t hat 4-[(4-nethoxybenzylidene)-am no]-phenol is used.
This gives 3- : | '

~hydr exypropyl]-1-(4-hydroxyphenyl) - 4-(4-nmet hoxyphenyl
24) of nol em{(‘a:sN wei ght 421.47 (C25H24FN04); Ms (ESI): -

422.2 ) b) D
1- [ 4- (4- br ononet fyi g@l h ]1-3-[3-(4-fluorophenyl) - 3-
hydr oxypr opyl ] - 4- (4- met h8xy nyl)-azetidin-2-one (25): 0- OHF ON Br

a) 3-[3—(4—Fluoropheny!)—3—hydroxypropyl]—1-(4-hydroxyphenyl)—4-(4- |
methoxyphenyl)-azetidin-2-one (24): ‘

This compound is prepared as described above for 1~(4-aminomethylphenyl)-3-[3-(4-
ﬂuorophenyl)—3—hydroxypropyl]-4—(4-rhethoxyphenyl)-azetidin-2-one (steps a, b, c,
and d), except that 4-[(4-methoxybenzylidene}-amino]-phenol is used. This gives 3-
[3-(4-ﬂuorophenyl)—3-hydroxypr0pyl]-1-(4—hydroxyphenyl)—4-(4-methoxyphenyl)-
azetidin-2-one (24) of molecular weight 421 .47 (CasH24FNQ,); MS (ESI): 422.2
(MHY). - '

b) _1-[4-(4-bromomethylbenzyloxy)—pheny!]—3-[3-(4-ﬂuorophenyl)—3-
~ hydroxypropyl]-4-(4-methoxyphenyl)-azetidin-2-one (25):

REPLACEMENT SHEET (RULE 26)



REPLACEMENT SHEET (RULE 26) 11 Decenber 2006, 34 _
3-[3-(4-Fl uorophenyl) - 3- hydr oxypropyl ] - 1- (4- hydr oxyphenyl ) - 4- (4- met hoxyp .
henyl)- azetidin-2-one is reacted with 1, 4-bisbrononet hyl beszghe 2806

pot assi um carbonate anal ogously to Exanple 1V, giving a colorless solid
(25) of nol ecul ar weight 604.52 (C33H31BrFN04); Ms (ESI): 605.2 (MH). c)-
1-(4-{4-[3-[3-(4-Fl uorophenyl) - 3- hydr §4ypr opyl ] - 2- (4- nmet hoxyphenyl ) - 4-
oxoazetj @i n: L- vyl ]-pheno t hyl } - benzyl ) - 4-aza- | _

- azoni %F%?%%H{%!’Eﬁ%}ﬁkﬁ%mwpmﬁﬂa\(%@ydrmamewlmmmmpmmpl ved in
t ol uen il e | V | Vi t.he .produgt (26) as
o col or e gL SIS pead e e M Ryl erpelle andtharRSeliy carbonts )
636. 3 @najogdbisiyts Exathple 1V, giving a colorless solid (25Lof molecular weight 604.5 :
3-] 3-(2- F ogopgg %Mﬁ; Zﬁgﬁd (%épr op‘gsl ] - 4- (4- met hoxyphenyl ) - 1-?4-? 4-%( 2, 3,4,
56- p ﬁff%\'ﬁv F § eé t(MH - benzyl oxy} - phenyl ) -azet i di n- 2- one
(27): o HOHOOH H PHOHOH O (25) and glucam ne are dissolved in

di met hyl f or mani de and reacted anal ogously to Exanple V, giving the product
(27) as a colorless solid of nolecular weight 704.80 (C39H45FN209); M5

ESI): (05.31 LACENVENT SHEET (RULE 26) 11 Decenber 2006 35
( ) ,ci 3!-(4%?3)-[3- - luorop%%nyl)~3-hydro(xypropyl]-£-( -methoxyphenyl)-4-
oxoazetidin-1-ylj-phenoxymethyl}-benzyl)-4-aza-1 -azoniabicyclo]2.2.2]octane
bromide (26):
(25) and DABCO are dissolved in toluene and reacted analogously to Example IV,
giving the product (26) as a colorless solid of molecular weight 716.70

| (C39HasBrFN304); MS (ESI): 636.3 (MH™).

" Example Xill
3-[3_-(4-FIuorophenyi)—3-hydroxypropyl]-4—(4-methoxyphenyl)—1 -(4-{4-[(2,3,4,5,6-
pentahydroxyhexy!amine)-methyl]—benzy!oxy}fphenyl)-azetidin-Z-one (27

15924

(25) and glucamine are dissolved in dimethylformamide and reacted analogously to

HQ

OH
lNl OH

-Example V, giving the product (27) as a colorless solid of molecular weight 704.80
(CagHasFN20g); MS (ESI): 705.31 (MH").

REPLACEMENT SHEET (RULE 26)



Exanpl e XIV

1-[4- (4-{3-[1- (4-Fl uorophenyl)-2- (4-met hoxyphenyl ) - 4- oxoazetidi n-3-yl]-1-
hydr oxypr opyl } - phenoxynet hyl ) - benzyl ] - 4- aza- 1- azoni abi chicDefeb2r 2005ct ane
bromde (30): H 9Br \ / '\ OONF a) :
1- (4- Fl uor ophenyl) - 3-[ 3- hydr oxy- 3- (4- ggdroxyphenyl ) -propyl]-4-(4-

nmet hoxyphenyl ) - azeti di n- 2-one (28): HNHO I~ OThis conmpound is
prepared as descri bed above for 1-(4-am nonethyl phenyl)-3-[3-(4-

fl uorophenyl) - 3- hydr oxypr opyl ] - 4- (4-.met hoxyphenyl ) - azeti di n- 2- one, except
t hat 3E[x5m;(|é)deroxyphenyl) 5- hydr oxypent anoyl ] - 4- phenyl oxazol i di n- 2- one.
and (4- fl uor&phenl_y - (4- met hoxybenzyl i dene) -am ne are used. This gives
1- (4- fl1t[6r(6p‘l3 W Iuorophenyl)-Z-(4 methoxypheny12-4-oxoazetidln-3— yiJ-1-

R IS ikt s S s

3-{3-[ @d)4- Brononet hyl benzyl oxy) - phenyl ] - 3- hydr oxypr opyl } - 1- (4-
f1 uor ophenyi) - 4- (4- met hoxyphenyl ) - azeti di n-2-one (29): REPLACEMENT SHEET
(RULE: 26) 11 Decenber 2006, 36 O :

)

a) 1-(4—F!uorophenyl)—S—[3-hydroxy—3-(4-hydroxyphenyl)-propyl]-4-(4— |
- methoxyphenyl)-azetidin-2-one (28):

O—

on §
A P

This compound is prepared as described above for 1-(4-aminomethylphenyl)-3-[3-(4-
ﬂuorophenyl)-3-hydroxypropyl]-4—(4—methoxyphenyi)-azetidin-2—one, except that 3-[5-
(4-hydroxyphenyl)-5-hydroxypentanoy¥]-4 -phenyloxazolidin-2-one and (4-
fluorophenyl)-(4- -methoxybenzylidene)-amine are used. This gives 1-(4-fluorophenyl)-
.3 [3- hydroxy—3 ~{4-hydroxyphenyl)-propyi}-4-(4- methoxyphenyl)—azetldln-z-one (28) of |
molecular weight 421.47 (C25H24FNO,); MS (ESI): 422.2 (MH").

bj - 3-{3-[4-(4-Bromomethylbenzyloxy)- -phenyl]-3- ~hydroxypropyi}- 1-(4-
ﬂuorophenyl) 4- (4 methoxyphenyl)-azetldm-z -one (29);

‘REPLACEMENT SHEET (RULE 26)



s F

1- (4- Fl uor ophenyl ) - 3-[ 3- hydr oxy- 3- (4- hydr oxyphenyl ) - propyl ] - 4- (4- met hoxyphe
nyl)- azetidin-2-one is reacted with 1, 4-bi sbrononet hyl beDz&nethea 006 .

pot assi um carbonate anal ogously to Exanple 1V, giving a colorless solid
(29) . of ol ecul ar weight 604.52  (C33H31BrFNO4); Ms (ESI): 605.2 (MH). c)
1-[ 4- (4-{3-[1- (4-Fl uorophenyl)-2-(4- hoxyphenyl ) - 4- oxoazeti di n-3-yl]-1-
hydr oxypr opyl } - phenoxymet hyl ) - begzyl ] - 4- aza- 1- azon i abi cycl o[ 2. 2. 2] oct ane
brom de (30)g-—(29) and DABCO a . di ssolved in toluene and reacted

anal ogously to anpl e LV, ' g the product (30) as a colorless solid of
nmol ecul ar wei 716, 70 A3Br FNSO4); MS (ESI): 636.3 (MH). Exanple XV
1-{4-[(4-{1- (451 uof o =3-[ 3-(4-fluorophenyl) - 3-hydroxypropyl ] -4-oxoaz
etidin-2- ,

yl-} - benzyl car barmyl ) - met hyI?- be -4-aza- 1-azoni abi cycl o[ 2. 2, 2] oct ane
trifluoroacetate (35): REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 37 N
00 H~~ N FF OO - _

1-(4- Fluorophenyl)-3-[3 -hydroxy-3- (4—hydroxyphenyl) -propyi}-4-(4-methoxyphenyl)-
azetidin-2-one is reacted with 1,4-bisbromomethylbenzene and potassium carbonate
analogously to Example 1V, giving a colorless solid (29) of molecular weight 604.52
(CagH31BrFNO4) MS (ESI): 605.2 (MH").

c) 1-[4-(4—{3-[1-(4-Fluorophenyl)—2—(4-methoxyphenyl)-4-oxoazetidin -3-yl]-1-
hydroxypropyi}-phenoxymethyl)- -benzyl]-4-aza- ~1-azoniabicyclo[2.2. 2]octane
bromide (30):

{29) and DABCO are dissolved in toluene and reacted analogously to Example 1V,
giving the product (30) as a colorless solid of molecular weight 716.70
(CagH43BrFN304); MS (ESI): 636.3 (MH").

Example XV
1-{4-{(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
y|}-beh2yfcafbamOY')-methyl]-benzyl}-4—aza-1 -azoniabicycio[2.2.2]octane
trifiuoroacetate (35): - -

REPLACEMENT SHEET (RULE 26) _



F' 0- F Fa) 1-(4-Carboxynethyl benzyl)-4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane
bromde (31): At 70C, 1.0 g of (3-brononethyl phenyl) acetic acid in 5 n

of dinmethyl sulfoxide are added to. a solution of 1.5 1d décember 2006

1, 4-di azabi cycl o[ 2. 2. 2] octane in 10 m of dinethyl sulfoxide. After | h,

100 m of water are added and the mxture is freeze-dried. The residue is
di gested with acetone. . The residue cordfins the product of nol ecul ar

wei ght 261.35 (cation: 05H|N202+) MS (ESI) 261.1 (M). D)

4-[5-(4-Fl uorophenyl) - 1- AQr ophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4-

phenyl oxazol i di ne- 3- carbnyl Y| ] -benzonitrile (32): Under argon, 2.5 g
5- h9d exypent anoyl ] - 4- phenyl oxazol i di n- 2-one are

%9 g of 4-[(4-fluorophenylim no)-
0

' xture is cooled to -10C. 6.4 m of
dllsopr A i peNapely over a peri of 30 mn, 4.05 mM of

trimeth IS|IyI chlorid added to this m xture so that the tenperature
does not exceed -5C. The mture i § stirred at this tenperature for |

addi tional hour and then cool ed fpf’?ﬁt. 0.8 m of titaniumtetrachl oride
are then added slowy. The dark m kture is stirred at from- 25 to -30C
overni ght and then deconposed using 35 m of a 7 percent strength solution
of tartaric acid and then stirred at roomtenperature for another hour. 15

m of a 20 percent strength solution of sodium bicarbonate are then added, .
REPLACENVENT SHEET (RULE 26) 11 -Decenber 2006, 38 and the mi xture is agai n,

stirred)f or 1H{4rGarboxynidtioyibomzyasaseRasRhbA pclmté;aﬁéﬁg'qémo'%hgsg bF’tSrat iy

washed with 30 ml of water, dried over nagnes
to about 10 m . Follow ng the addition of 2 m of

t)lh Z t]r | mtFioyCshlovg %FE‘I—BFBrﬂSmertthhgﬁ(ﬁ)uéceetfcsac?g i %Iaotf drn%]ethl;/)l( sfjl%mgg arTe " and
added to a solution of 1.5 g of 1,4- -diazabicyclo[2.2.2]octane in 10 ml of dimethyl
sulfoxide. After 1 h, 100 ml of water are added and the mixture is freeze-dried. The
residue is digested with acetone. The residue contains the product of molecular
weight 261.35 (cation: C15HziN.0,"); MS (ESI) 261.1 (M),

b)" 4-[5-(4-Fluorophenyl)—1-(4—ﬂuorophenylamino)-5-hydroxy—2—(2-oxo-4-
phenyioxazolidine-3~carbonyl)—pentyl]—benzonitrile (32):

Under argon, 2.5 g of 3-|5- ~(4-fluorophenyl)-5- hydroxypentanoyl]-4~phenyloxazohdm-
2-one are dissolved in 30 ml of dichloromethane, 3.9 g of 4-[(4- ﬂuorophenyllmmo)-

- methyl]-benzonitrile are added and the mixture is cooled to -10°C. 6.4 ml of
dusopropylethylamme and, over a period of 30 min, 4.05 ml of trimethyisilyl chloride
are added to this mixture so that the temperature does not exceed -5°C. The
m|xture Is stirred at this temperature for 1 additional hour and then cooled to —25°C
0.8 ml of titanium tetrachloride are then added slowly. The dark mixture is stirred at
from — 25 to ~30°C overnight and then decomposed using 35 mlofa 7 percent

- strength solution of tartaric acid and then stirred at room temperature for another
hour. 15 miof a 20 percent strength solution of sodium bicarbonate are then added,

REPLACEMENT SHEET (RULE 26)



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 noledlDrcemiirghtsc 653. 81

(C37TH37F2N3O4Si ) ; M5 (ESI+): 654.3 (MH+), 582.2 (MrH+-Si (CH3)3). c).

{1 (4- Fl uor ophenyl ) - 3-[ 3- (4- quoropheggl) 3- hydr oxypr opyl ] - 4- oxoazeti di n- 2-
- benzonltrlle (33): 2 go

yl)
oxazol 1 %ﬁi%gﬂh’?@#forﬁﬁﬁa@ Fforakss saratar s sior

met hy| preaseabmadhedemﬂeaomcbfwaeetdm %@%g{ﬁn ut yl anmoni um
fluoride tri szrate and of bi gtq*ﬂe}n@? Cg Fe{éﬁ%? heat ed at

40C f orcoRsgntratedyo ah%“r"@dﬂl i Bﬂ”q\'ﬂng theadditien dﬁ)? thhoh- I ayer chr omat ogr aphy.
Af t t m_ of t d tiall
fded OrpFARYRIAAETERE Be rlstrdls Aopted of il RE0 wierdinen cd 20
of a_micongestrafedivrmier opdngdd BAssUld. Thetedfhl i hibidyizid afigsdnyo  the

resi due, ? (fe ﬁ}ure is stirred for hour OW ng ion of a
spat ul &€ aB septang. i hespredyst |l§lfu‘t§fQﬂ)ﬂﬁN&th stotioniartd.dded andgaiedueedcent r at ed

under t ak acetate and the
or gani g? ﬁageﬂﬁlgﬁw/agsﬁthg ﬁrB?HE@trg&%cgﬁa ﬁg(@%%agﬂ (éﬁ%rws%@)d MS after
rem)val E8i+)t 654 .8qMrehit), S@mal(M-ﬂqi*.sy(cmp]gnn chr omat ogr aphy (SI 02, ,
CH2Cl 2/ met hanol = 100:1). This gives thé product of nolecul ar weight

418. 45 (C25H20F2N202) M5B (DCl+): 419 (MrH). d)

4- (4- Am horret hyl phenyl ) - 1- (4-f | uor ophenyl ) - 3-[ 3- (4-f | uor ophenyl ) - 3-

hydr oxypr opyl ] - azeti di n- 2-one (34): REPLACEMENT SHEET (RULE 26) 11 Decenber

2006 89 201- lﬁ@-Fhforophenyl) 3-[3-(4-fluorophenyl)-3-hydro 2 .
{1-(a- 11 vor gpheaylye 3el 3 (a-1) uorophpenyy)- M argRopy-pyoszetiding ik i n- 2.
yl}- benzom )ssolved in 20 M of ethanol and, with 0.5 m of

conc. ammoni a hydr ogenat ed over Raney nickel at a hydrogen pressure of 75
bar and at 25C for 30
2 g of 4-[5-(4-Fluorophenyl)-1-(4-fluorophenylamino)-5- -hydroxy-2-(2-oxo-4-phenyl-

oxazohdme-S—carbonyl) -pentyll-benzonitrile are dissolved in 20 ml of methyl-tert-butyl
ether and, together W|th 100 mg of tetrabutylammonium fluoride trihydrate and 1.3 mi
of bistrimethylsilyl acetamide, heated at 40°C for about 1 h. The reaction is
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 isopropancl/2N sulfuric acid = 10:1 are added to
the residue, and the mixture is stirred for 1 hour. Fbllowing addition of a spétula tip of
solid sodium bicarbonate, the mixture is again concentrated under reduced pressure,
the residue is taken up in ethyl acetate and the organic phase is washed with water

- and dried, and the residue is, after removal of the solvent, purified by column
'chromatography (SrOz, CHzClo/methanol = 100:1). This gives the product of
molecular welght 418.45 (CasH20F2N205); MS (DCI+): 419 (M+H").

| d) - '4'—(4—Aminomethylphenyl)—1 ~(4-fluorophenyt)- 3 -[3- (4-ﬂuorophenyl)—3-
hydroxypropyl] azetidin-2-one (34).

REPLACEMENT SHEET (RULE 26)




hours. The catalyst is filtered off with suction, the mxture is
concentrated under reduced pressure and the residue is purified by colum
filtration (SIC2, CH2CI 2/ -nethanol/conc. NH3 = 100: 10: 1)1 D¥kdntbegPd®s t he
product of nolecul ar weight 422.5 (C25H22F2N2C2)' M5-(DCl +): 423 (MtHt),
405 (MtH+- H20) e)

1-{4-[(4- {1 (4- Fl uor ophenyl ) - 3-[ 3-( 4- 39uoropheny|) 3- hydr oxypropyl ] - 4-
oxoazet nzyl car banoyl ) - net hyl ] - benzyl } - 4- aza- | - azoni a-

bi cycl @923 dir(érfﬁlomp. henyihe d3d4laoeontenyl)-ahydioxypropyl4-aoamstidin-2-

?I l(.lgl’ g?ﬁm oé%%@géélri bggﬁeﬁ? %‘ﬁﬂg@[ @ﬁ'g Wéthﬁ) 2 4niff qoncy ?m‘?fy?am ne
in 0. 5hyurmgenaﬂedretrbbeoeymml@eata ?dtifg@nt]ﬂeés&@' éF?S)BaP?n@ét ﬂ@"(gfor 30

azoni abi cycl o[ 2 oct ane brom de,

1 (4 “H qbgéyﬁg%ﬁ@gfﬁbﬁﬁerwé@ffaw@ suctian, dhe Ajdexiseonosntratecbliedém 2 m. of
e e e

The reaction solution 1s conce HPLC ( Knauer
Eur os i, Clgmettar@li®nownbitr= {00: 1%1t)rTlﬁlbtgwm\@tpr@dua%ﬂhb%ﬁfgﬁwgﬁﬂ e (0.1
%trlflégr% {ﬁlezﬁ:@gbgi 28& -> 10/ 9 Thi s gives product :
mol ecul® 2%5He2ls NS ADCEH: 423 EMARFINASIM+NE- HBO)) 665.33 (M.
Exanpl e XVi
1-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoaz
etidin-2- yl}-benzyl carbanoyl)-nethyl]-benzyl }-1-azoni abi cycl o 2. 2. 2] oct ane

t ri f | u oac REPL Al HEET (RULE 26) | 1 Decenber 2006 40
g {3,@4—{4 ?Z )Fluoroplierg':ls\fg%-(i ﬂuoro;:()henyl) 3- h)ydroxypropyl]—4-
oxoazetidin-2-yl}-benzylcarbamoyl}-methyl]-benzyl}-4- -aza-1-azonia-
bicyclo[2.2.2]octane; trifluoroacetate (35):

A solution of 70 mg 4—(4—aminomethylphenyl)—1—(4~ﬂuorophenyl)—3-[3-(4-
fluorophenyl)-3-hydroxypropyl]-azetidin-2-one, and 23 pl of triethylamine in 0.5 ml of -
dimethylformamide is added to a solution of 84 mg of 1-(4-carboxymethylbenzyl)-4-

' aza-1—azoniabicyclo[2.2.2]octane bromide, 64 pl of diisopropylcarbodiimide and
56 mg of hydroxybenzotriazole in 2 ml of dimethyiformamide, 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% tnﬂuoroacetlc
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/90). This gives the product
of molecular weight 665.81 (cation: CaoHssF2N403); MS (ESI) 665.33 (M").

Example XVI
- 1-{4-[(4-{1-(4-Fluoropheny!)-3-[3-(4 -ﬂuorophenyl) 3~ hydroxypropyl]—4-oxoazet|dln-2-
vi}- benzylcarbamoyl) -methyl]-benzyl}-1- azonlab:cyclo[2 2. 2]octane tnﬂuoroacetate
_(37)
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Ol o FF F F.a) 1-(4-Carboxynet hyl benzyl)-1-azoni abi cycl o[ 2. 2. 2] oct ane
brom de (36): The synthesis is carried out anal ogously to Exanpl e XVa)
starting with 1.67 g of 1- azabicyclo[2.2.2]octane. Thi $1 @e¥@Shd: heogr oduct
of nol ecul ar wei ght- 260. 36 (cation: Cl6H22N1C2+); MS (ESI) 260.1 (M. b)
1-{4-[(4-{1-(4-Fl uorophenyl)-3-[3- (4‘{¢]uorophenyl ) - 3- hydr oxypr opyl ] - 4- '
oxoazeti di n-2-yl }-benzyl car banoyl ) yl]-benzyl}-1-

azoni abi cycl o[ 2. 2. 2] oct aneytri fl uoroacetate (37): The synthesis is carried
out anal ogously to Exanple ) starting with 70 ng of 4- (4 am

i nomet hyl phenyl ) -1- (4 uor ¢p ) - 3-[ 3- (4-fl uorophenyl ) - 3- hydr oxypr opyl | -
azeti di n-2- on@ ny of © o

1- (4- car bexyure yl)-1-azoni abt @[ 2.2.2]octane brom de. This gives
t he prod dcll ar wei ght 664.8 ation: CA1H44F2N3(3+); Ms (ESI)
664. 33F( M. Exanpye ‘I

1-{4-{(4-{1-(4-Fl 190ropl) 3- [3 (- quorophenyI) 3- hydroxypropyl] 4- oxoaz
etidin-2- yl}-benzyl carbantiyl) - -benzyl } - 1, 4- di et hyl pi perazi n-1-ium

trifluoroacetate . (39): REPLACE HEET ( RULE 26) 11 Decenber 2006 41 H
NYNOHON N\ O F '

a) 1-(4-Carboxymethylbenzyi)—1-azoniabicyclo[2.2.2]octane bromide (36): |
The syntheS|s Is carried out analogously to Example XVa) starting with 1 67 g of 1-
azablcycio[z 2.2]Joctane. This gives the product of molecular weight 260.36 (cation:
C16H22N10,"); MS (ESI) 260.1 (M").

by  1-{4-[(4-{1 -(4—Fluorophenyl)-3—[3-(4-ﬂuorophenyl)-3-hydroxypropyl]—4-
' oxoaz_etidin-2-yl}-benzylcarbamoyl)—methyl]-benzyl}-‘l -
azoniabicyclo[2.2.2]octane trifluoroacetate (37):

The synthesis is carried out analogously to Example XVe) starting with 70 mg of 4-
(4-aminomethylphenyl)—1-(4-ﬂuorophenyl)-3-[3—(4-ﬂuorophenyl)-3—hydroxypropyl]~
azetidin-2-one and 85 mg of 1-(4- -carboxymethylbenzyl)-1 -azoniabicyclo[2.2.2]octane

bromide. This gives the product of molecular welght 664.82 (catlon Ca1HyaF2N3 05" )
MS (ESI) 664.33 (M").

Example XVII

1-{4-{(4-{1-(4-Fluorophenyl)-3-[3-(4- -fluorophenyl)-3- hydroxypropyl]-4-oxoazet1d|n-2-
yl}- benzylcarbamoyl) -methyl]- benzyl} 1,4~ dlmethy!plperazm 1-ium trifluoroacetate
(39): |

REPLACEMENT SHEET (RULE 26)



FOI /| FO FF F a) 1-(4-Carboxynethyl benzyl)-1, 4-di net hyl pi perazi n-1-i um
bromde (38): The synthesis is carried out analogously to Exanple XVa)
starting with 1.02 m of -1,4-dinethylpiperazine. This giygsniblerdygoduct of
nol ecul ar wei ght 263.36 (cation: -CL5H23N202+); Ms (ESI) 263.1 (M. b)
1-{4-[(4-{l -(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazet i di n- 2-yl } - benzyl car banmoyl ) - netthyl ] - benzyl) -1, 4- di met hyl - pi perazi n- |
- iumtrifluoroacetate (39): The synthesis is carried out analogously to
Exanpl e XVe) starting with 70 ng of 4- (4-a

m nonet hyl phenyl ) - 1- (4- quorophenyI) 3-[3-(4-fluorophenyl) - 3-hydroxypropyl ]
-. azetidin-2-one and 86 ng O

1- (4- car boxynet hyl benzy ,4-di p| pera2| n-1-ium brom de. This gives
t he product of ED| ecul a | ght) 6 n: CAOHA5F2N403+);  Ms (ESI)
667. 34 (M).

4-{4-[ (4- 40 oenyl) 3-[ 3- (4 quo enyI)-3-hydroxypropy|]-4-oxoaz

etidin-2- - benzyl jar ampyl ) - met hyl | - bepgyl }- 4- met hyl nor phol i n-4-i um

triflugrOa : VENT SHﬁET( ULE 26) 11 Decenber 2006 42 H
NO—lno~O F ONOI / F F a)

4- (4- Car boxynet hyl benzyl ) - ¥ neFhyl nor pRoLi n- 4 I um brom de (40):

a) 1-(4-Carboxymethylbenzyl)-1 ,4-dimethyipiperazin-1-ium bromide (38):

' The synthesis is carried out analogously to Example XVa) starting with 1.02 ml of
1,4-dimethyipiperazine. This gives the product of molecular welght 263.36 (cation:
C15H23N20,"); MS (ESH) 263.1 (M").

b) 1-{4-[(4-{1 -(4-Fluoropheny!)-3—[3—(4—ﬂuorophenyl}3—hYdroxypropyl]-4- -
oxoazetidin—2-y|}-benzylcarbamoyI)~methyl]—benzyi}~1 ,/4-dimethyl-piperazin-1-
- ium trifluoroacetate (39):

The synthesis is carried out analogously to Example XVej) starting with 70 mg of 4-
(4-aminomethylphenyl)-1-(4- ﬂuorophenyl)-3 ~[3-(4-fluorophenyl)-3- -hydroxypropyl]-
azetidin-2-one and 86 mg of 1- (4-carboxymethy|benzyl)-1 4-dimethylpiperazin-1-ium

bromide. This gives the product of molecular welght 667.82 (catlon C40H45F2N403 );
MS (ESI) 667.34 (M ).

-Examp{e XViil
4-{4-[(4-{1 -(4—Fiuoropheny!)-3—[3-(4—ﬂuorophenyl)—3-hydroXypropy!]—4-oXoazetidin-2-
yi}~benzylcarbamoyl)-methyl]—_benZyl}-4-methylmorpholin—4-ium trifluoroacetate (41):

REPLACEMENT SHEET (RULE 26)



The synthesis is carried out anal ogously to Exanple XVa) starting with 1.65
m of N nethyl norpholine. This gives the product of nolecul ar wei ght

250. 32- (cation: Cl4H20N, 03+); MS (ESI) 250.1 (Me). b) 11 December 2006
4-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropylj-4-
oxoazeti di n-2-yl } - benzyf car banoyl ) - met hyl ] - benzyl } - 4- met hyl nor phol i n- 4-i um
trifluoroacetate (41): The synthesis 42" carried out anal ogously to Exanpl e
XVe) starting 70 nmg of 4-(4- _
am nonet hyl phenyl ) -1- (4-f 1 yc -nyI)-3-[3-(4-f|uoropheny|)-3-hydroxypropy|
]- azetidin-2-one and 8
4- (4- carboxynethylbenz

-ium bromde. This gives the
: 9H42F2N304+) M5 (ESI)

654. 31 (Mt

1-{4-[(4 ophenyl ) -3-[3-(4-fl uoE)ophenyI) 3- hydr oxypr opyl ] - 4- oxoaz
etidin-

yl } - befizyl €ar barmoyl - et benzyl } - f; brl met hyl -[ 1, 4, 7] triazonan- 1-ium
trifluoroacetate (43): R NT SH (RULE 26) 11 Decenber 2006 43 H

N OHO' +N FI / NOFo F, ~0- FFa)
1,4,7-Trimethyl -1-[ 4-(2-oxopropyl)-benzyl]-[I,4,7]triazonan-1-ium bromni de

a) , 4-(4-Carboxymethylbenzyl)-4-methylmorpholin-4-ium bromide (40):

The synthesis is carried out analogously to Example XVa) starting with 1.65 ml of N-
methylmorpholine. This gives the product of molecular weight 250.32_(cation:
- C14H20N105%); MS (ESI) 250.1 (M* )-

by 4-{4-[_(4—{1—(4-Fluorophenyl)~3-[3-(4-ﬂudrophenyl)-3-hydroxypropy|]-4—
oxoazetidin-z-yl}-benzylcarbamoyl)-methyl]-benzyl}-4-methylmorpholin—4-ium
trifluoroacetate (41):

The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-

aminOmethylphenyf)—']-(4—ﬂuorophenyl)—3-[3—(4~ﬂuorophenyl)-3-hydroxypropyl]—

azetidin-2-one and 82 mg of 4-(4-carboxymethylbenzyl)-4-methylmorpholin-4-ium

bromide. This gives the product of molecular weight 654.78 (catlon 039H42F2N304 );
~ MS (ESI) 654.31 (M").

Example XIX |
1-{4-[(4-{1-(4-Fluorophenyf)-3-[3-(4-flucrophenyl)-3- -hydroxypropyi}-4-oxoazetidin-2-

- yi}-benzylcarbamoyl)-methyl]-benzyl}-1,4,7- ~trimethyl- [1 4,7ltriazonan-1-ium
triflucroacetate (43):

REPLACEMENT SHEET (RULE 26)



(42): The synthesis is carried out anal ogously to Exanple XVa) starting
with 500 ng of 1,4,7-trinmethyl-[1,4,7]triazonane. This gives the product
of nol ecul ar weight 321.4T (cation: C 3H3i N302+); M5 (1ESbaceBdr-0EM . b)
1-{4-[ (4- {1 (4- Fl uor ophenyl ) - 3-[ 3- (4-f 1 uor ophenyl ) - 3- hydr oxypr opyl | - 4-
oxoazetid in-2-yi}-benzyl carbanmoyl)-nethyl]-benzyl}-1,4,7-trimethyl-
[1,4,7]triazonan- I-|un1tr|fluoroacetag (43): The syntheS|s |s carrled out
analogously to Exanple XVe) starting 70 ng of 4-(4- ami

nonet hyl phenyl ) - 1- (4-fl uorop henyl)-3-[3-(4-fl uorophenyl)-3-hyd
roxypropyl]- azetidin-2-one and 200 ng of

1,4, 7-trinethyl-1-[4-(2- oxonro yl)-benzyl]- [1,4,7]triazonan-1-ium brom de.
Thi s gives ‘the product _off noNgc wei ght 724.92 (cation: CA0H45F2N403+) ;
M5 (ESI) 724.40 (M+). /RERLA EET QRULE 26) 11 Decenber 2006 44
Exanpl e XX OH

1-[4-({4- Hydr oxy- 3- phenyl pr opyl \oxo ﬂ’/henylazetldln 1-yl]-
benzyl car ) - benzyl] 4-az -I azonj abi cycl o[ 2. 2. 2] oct ane

triflu_gr_r aC2 7. 49 I O NF1 ;;gfj’ynthesis'is carried out
anal ogously to Exa®pl e starting 60/ f 1-(4- '

am nonet hyl phenyl ) - 3- (3- ydr ¢oxy- 3- p;:ezl propyl) 4- phenyl azetidin-2-one (8)
)

and 82 ng of 1-(4-carboxynethyl benzy -aza-|-azoni abi cycl o[ 2. 2. 2] oct ane

brom de. This 0o

Fr

a) 1,4,7-Trimethyl-1-{4-(2-oxopropyl)-benzyl]-[1,4,7]triazonan-1-ium bromide
(42): |

The synthe'sis is carried out analogously to Example XVa) starting with 500 mg of
- 1,4,7-trimethyl-[1,4,7]triazonane. This gives the product of molecular weight 321.47
(cation: C1gH31N302"); MS (ESI) 321.2 (M*). |

b) - 1-{4-{(4-{1-(4-Fluorophenyi)-3-[3-(4-flucrophenyl)-3-hydroxypropyl]-4-
- oxoazetidin-2-yl}-benzylcarbamoyl)-methyl}-benzyl}-1,4,7-trimethyi-
~[1,4,7}triazonan-1-ium trifluoroacetate (43):

The synthesis is carried out ahafogodsly to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)-1-(4-fluorophenyl)-3-3-(4-fluorophenyl)-3-hydroxypropyl]-

. 'ai_etidin-2-one and 200 mg of 1,4,7-trimethyl-1-[4-(2-oxopropyl)-benzyl]-
'[1 ,4,7}triazonan-1-ium bromide. This gives the product of molecular weight 724.92
(cation: CagHssF2N4O3"); MS (ESI) 724.40 (M").

REPLACEMENT SHEET (RULE 26)



gi ves the product of nol ecul ar wei ght 629.83 (cation: CA0HA5F2N403+); MS
(ESI') 629.35 (Mt). Exanple XXl '

N- (4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl) - 3- hydronym@amb]:rzt)oexoazetl d
in-2-yl}-

benzyl )-2-{4-[(2, 3, 4, 5, 6- pent ahydr oxyhexyl ani no) - met hyl ] - phenyl } - acet ani de
(46): REPLACEMENT SHEET (RULE 26) 11 %bcenber 2006 45 H N O OH OH H OH
HO HO_.N F OF a)

{4- [(253‘ @ ent ahydr oxyhexyl-am no) - net hyl ] - phenyl }-acetic acid (45):

The synt I Fgl'gj’ starting with 989

ng of q-pgg‘ﬁ% Srgﬂr&?ﬁg @%ﬂ?g;ﬁﬂoyﬁ'hﬁgngﬁggé&f‘?ﬁaﬁroduct of nol ecul ar

wei ght b@ﬂaylearba(rmﬁ}-ﬁm’thﬂy-benzﬂ-.:iasgn 28higbichtIb[aD. 2] botane trifluoroacetate

N—(4 { - Fuuor ophenyl ) - 3-[ 3- (4-f | uor ophenyl ) - 3- hyd oXypr opy of 4coxoazet| d.
3('114 benzyl)-2-{4-[(2, 3, 4,5, 6-pent ahyd roxyhexyl am

| no) net hyl ] - phenyl )- acetam de (46): -The synthesis is carri ed out

anal ogously to Exanple Xve) starting 70 ng of 4-(4-

am nonet hyl phenyl ) - /‘ { | uor oph

enyl ) -3-[3- (Agf | uor op | ) - 3- hydr oxypgopyl ] -

F 0_

N FE
N

The synthesis is carried out analogously to Example XVe) starting 60 mg of 1-(4-
aminomethylphenyl)-3-(3-hydroxy-3—phenylpropyl)-4—phenylaZetidin-Z-one (8)and 82
. mg of 1-(4-carboxymethylbenzyl)—4-aza-1—azoniabicyclo[2.2.2]octane bromide. This

gives the product of molecular weight 629.83 (cation: CoHasF2N403"); MS (ES1)
629.35 (M").

Example XXI
| N—(4-{1-(4-Ffuorophenyl)-3—[3-(4-ﬁuorophenyl)-3-hydro>éypr0pyf]—4-oxoazetidin-2-yl}- |
benzyl)—2—{4-[(2,3,4,5,6-pentahydroxyhexylamino)-methyl]-phenyl}-acetamide (46):

REPLACEMENT SHEET (RULE 26)



azetidin-2-one and 110 ng of -
{4-1(2, 3,4,5, 6-pent ahydr oxyhexyl am no) - net hyl ] - phenyl }-acetic acid. This
gives the product of nolecul ar weight 733.82 (C40HA5F2NI0&EEbeNBOGESI )
734.32 (M + H Example XXII N-(4-{1-(4-Fluorop he nyl)-3-[3-(4-fluoroph e .
nyl ) - 3- hydr oxypropyl | - 4- oxoazeti di n-2-yl }- benzyl)-2-(4-{[nmethyl - (2,
3,4,5,6-pe nta hydroxyh exyl)-a minojsnethyl}-phenyl)- acetam de (48):
REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 46 HOOH OHNOH HO HO F
NHO O/ F a) H

(4-{[ Methyl - (2, 3, 4, 5, 6- penfahygroxyh xyI)-am'no]-rrethyl}-phenyl)-acetic
acid (47): The synthesys \s cdrrj qﬂ_gly to Exanpl e XVa)
starting with $406 g o metﬁ’yl { 2,3, - pentaol . This gives
t he product of |nol ecul Wei ght 8 ' 8 abN1O7);, M5 (ESI) 344.2 (M +
H+) .. b) : .

N-(4-{1- uor ophenydN.- 3-{.3- (4-f | uor ophenyl )':'9,- rl%roxypropyl ] - 4- oxoazeti d

in- 2-yYWE nzyl ) - 24 4- hyl - (2, 3, 4,

5, 6- pent ahydr oxyhexyl ) - am\ngd<net hyl ) - phenyl ) -acetam de (48): The
synthesis is carried out anal-oEousI y to Exanple XVe) starting 70 ng of
4- (4- :

am nonet hyl phenyl ) -1- (4-fl uorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl
]- _

a) {4-[(2,3,4,5,6-Pentahydroxyhexylamino)—methyl]—phenyl}-acetic acid (45):

* The synthesis is carried out analogously to Example XVa) starting with 989 mg of 6-
aminohexane-1,2,3,4,5-pentaol. This gives the product of molecular weight 329.35
- (C1sH23N1O7); MS (ESI) 330.2 (M + H™).

b)  N-(4-{1 -(4-FIuorophenyl)-3—[3-(4-ﬂuorophenyl)-_3-hydrbxypropyl]—4-oxoazetidih-— '
2—yl}—benzyl)-2-{4—[(2,3,4,5,6—pentahydroxyhexylamino)-methyl]-phenyl}—
acetamide (46):

The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)-1 -(4-ﬂuorophenyt)-3-[3-(4-ﬂuor0phenyl)-3-hydroxypropyl]-
azetidin-2-one and 110 mg of {4-I(2,3.4,5,6-pentahydroxyhexylamino)-methyl}-
phenyl}-acetic acid. This gives the product of molecular weight 733.82
(CaoHasF2N3Og"); MS (ESI) 734.32 (M + H). '

Example XXIi
- N-(4-{1 -(4-Fluorophe'nyl)-3-[3-(4-ﬂuoropheny_I)~3-hydroxypropyI]-4-oxoazetidin-2—yt}—-
' benzyl)-2—(4-{[methyl~(2,3,4,5,6—pentahydroxyhexyl)-amino]—methyl}-phenyl)-
ac_etamide (48): . | ' -

REPLACEMENT SHEET (RULE 26)



azetidin-2-one and 114 ng of
(4-{[rmethyl-(2,3,4,5,6-pentahydroxyhexyl)-am no]- nethyl}-phenyl)-acetic
acid. This gives the product of nolecul ar wei ght 747. 8411 H&AMM F04306+) ;
M5 (ESI) 748.35 (M + H+) REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 47
Tabl e 1: Compounds of the formula | RL R OH/ R4 REPLACEMENT SHEET (RULE
26) 11 Decenber 2006. 48 Ex. Rl, R2 463, R4 R5, R6 Sal z Mol ecul ar

Mol ecul ar  wei ght weight of the (found) free base or acid (calcul ated)
XXI'll para-F, H para- Cl- 651 78 '651.31 PamF, HC (M) XXIV para-F, H
para- CF3C 651.78 651. 31 lp HOO- (M XXV  para-F, Hpara- - 567. 64

577 25 Pam - . .~ ONH F wparaF Hpara- - 662.69 663.22 F,
H (MY .

a) (4-{[Methyl-(2,3,4,5,6- -pentahydroxyhexyl)- am:no]—methyl} pheny!) -acetic acid
(47): |

. The synthesis is carried out analogously to Example XVa) starting with 1.06 g of 6-
methylaminohexane-1,2,3,4,5-pentaol. This gives the product of molecular weight
343.738_(C1GH25N107);,MS (ESI) 344.2 (M + H")..

b) N-(4—{1-(4-Fluor0pheny!)—3-[3—(4—ﬂuorophenyl)-3—hydroxypropyl]-4-oxoazetidin—
2—yl}-benzyl)—2—(4-{[methyl—(2,3,4,5,6-pentahydroxyhexyl)—amino]-methyl}
phenyl)-acetamide (48):

The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminom_ethyfphenyl)~1-(4-ﬂuorophenyl)—3-[3—(4’-ﬂuorophenyI)-3—hydroxypropyI]-
_azetidin—2—one and 114 mg of (4-{[methyl-(2,3,4,5,6-pentahydroxyhexyl)'—émino]-
methy!}-phen_yl)-acetic acid. This gives the product of molecular weight '747.84
(C41H47F2N30g™); MS (ESI) 748.35 M+ HY,

REPLACEMENT SHEET (RULE 26)



XXVI'l para-OCH3, H para- CF3C 745.85 746.34 F, H OOH (MN XXVI I |

para-O CH3, H'_ " para- CF3C 759.88 760.35 ...-T F, HOH (M) XXX
para-F, H para-- - 739.82 740.33 F. H(M{) XXX para-F,1th#aarder £J63C 695. 84
659.34 " F, HO00'" (M XXXl para-F, H para- CF3C 709.86 709.35 F, H 00
(Me) XXXI'l off para-F, H para- - 614.60 597.18 HF, H (M- Para H20) O
H REPLACEMENT SHEET (RULE 26) 11 Decebber 2006 49 XXX 11 0 ox para-F, H
para- - 620,65 621.24 /-" HF, HMH OCH pare-F, HX) O (IV " HP para-
606. GSTéblﬁ BCompoundsmpf thedoxmulsat a- F, H para- CF3C 681.33 681.5 F H 00
(M

R4

REPLACEMENT SHEET (RULE 26)



XXXVI para-O CH3, H para- CI' 755.92 755.36 F H (M) Il para-O-CH3, HP. M
,Nr I "o HH H- 615. 1 -616.21 (MH 11l wmH para-F, H para- CF3C _
'554.65 555.20 N' F, HOOH (MN XXXl X 4 CH par a-4Hpar a- 1+ DBQ&nbep20@07. 39
O=s dH. HH (MH) PamxL para-O-CH3, Hra- CC 775.95 775.40 H (M XLI
para-O CH3, H para- C' 699.85 699.33 1 VX+ x,1',,1 < ." F, H(M) AM
para-O-CH3. H para- HCl 651.74 652.38gF, H(M{) XLIII para-OCH3, H
para- O 860.51 860.6 F.H (M) XLIV para-O-CH3, HPam _t. . NN H para- -
595.67 596.38 o H F, H (M{I) REPLACEMENT SHEET (RULE 26) 11 Decenber

2006, 50| ¥V fara- RGIR H pdra- (RER4652. 7IRETS [0z | wotecull Diblectil¥H)
. . welght welght
of the {found)
free hase
. or acld
. (caleulated)
_ XXM - §\©\\ para-F, H para- | CI | 651.78 | 651.31
\ pam N JH - F,H
o | % (M)
XXV ' rp_\@ para-F,H - | para- |{CF;C| 651.78 | 651.31
oK H o F.H - +
a1 00 (M%)
XXV x ol n para-F, H para- | - | 567.64 | 577.25
o /7 o | F.H (MH")
XXVI }-{ o }—{".n para-F, H para- - 662.69 | 663.22
pu F.H 7 +
(MH)
XXVII para-Q-CHs, H ,—Q > P o u| Para- |CF3C| 745.85 | 746.34
S ekl N
pon OOH (MH")
XXViH para-O-CHj, H ,—( }—\" U ¢, .| para- iICF3C| 759,88 | 760.35
by N el g .
. - OOH (MH")
XXiX ?—( V{ . para-F, H para- - 739.82 | 740.33
: b W\,m R F, H +
| (MH")
XXX °)_\_° para-F, H para- |CF;C} 695.84 | 659,34
para /B F,H - Ut
: Q M 00 (M)
XXX ' . para-F, H para- {CF3C{ 709.86 | 709.35
i v FH oo | (M)
vaa /1 ]
XX Oy -OH para-F, H para- { - | 614.60 | 597.18
s 0" : ~h - (MH™
/Y T Hx0)
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XLVI pars-O-CH3, HO _ Para ~0o OH 1H para- 618.68 617.33 F, H(W, O

measured In negative npde XLVI| para-O CH3, H para- - 730.81 731.41 F.H

+ (MH) XML pars-OCH3, H aar+ para- 672.76 655. Zﬁpé@eﬁbe@dw H20)
MH)

IL para-O CH3, H para- - 658.73 659.27 ra~.rJ \/ ~/ ox HF, +
para-O-CH3, H pat \_p para- 710.78 693.25 HF. Ho ,o0 (M—|+ H20) LI

para-O-CH3, H Pars ~N para- Cl- 663.829663.28 ~" F, H
XXXIH Oy -OH para-F, H para- | - 62065 | 621.24
" F, H
. : . ' | (MH")
para /-—N Ls]
.o oH.
XXXV ) \—/ ] o h para-F, H para- - . 606.65 | 607.32
o /7 A F.H 1 ey
KAXV N para-F, H para- |CF,C{ 681,33 681.5
F,H .
N | Q0 (M%)
AXXVE| - para-O-CH;, H " ij"’ - -
N o .| para- | Ci 75592 | 755.38
S~ Y % . F, H i : .
(M)
XXXV para-O-CH,, H para \/N\ﬂ’p\@ HH - 615.71 - 616.21
. ’Io oH
Fou |- BTy
X0Vl . h@\(m ., para-F, H para- |CFsCi 554.65 | 555,20
- o/ | ©H oom (MH")
XXXIX o=§ OH " para-F, H para- { - 606.65 | 607.39
] ’ F,H ‘ :
NH 0 o . ’ (MH")
para
XL para-0O-CHs, H J\Q para- | CI | 775.95 | 775.40
_ F,H (M")
XL para-OCHs. A ZA/} para- | CT | 699.35 | 699.33
F.H +
‘ pors SR, . M)
XL para-0O-CHjz, H ‘para- | HCl | 651.74 | 652.38
W‘@“C’ wi F,H . . (MH+)
XL para-O-CH3 H "'\)kg/v\/\/W\ 1 i -
Ha, ’ .| para- | Br 860.51 | 860.6
| U . e >
| (M)
XLV | para-O-CHs, H H JH
. ~Ha, para 4 . | para- - 595.67 | 596.38
N W S * | FR | N
i (MH")

REPLACEMENT SHEET (RULE 26)



OH (M) L11 para-O-CH3, H Para para- - 588.68 589.34 Hr~3.... OHHF, H
(MH#) OLIlIl para-O-CH3, H para- - 674. 3 -657.35 o ~ F,H\/ ox (M- O

H20) LIV para-O-CH3, H para H para- 633.70 615.70 of SQeddnfefbdds SOH
H20 REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 51 LV para-O CH3, H
pare ~, N.para- Br 666.72 666.33 | ~HF, H(M LVI pare ~,N Q para-F, H
para- Br 654.68 654.31 01 i. .HF, HjM) LVII para-F, H para- f 687.35
687.4- 0 UN/~N~1 1 H F, H(M) LVIIl Pam para-F, H para- - 571 572.4 NS H
F, H(W -

para- [CF,C| 652.73 | 653.37

pora nj\’
\CHE FH oo (MH")

XLV [ para-O-GHs, H

' XLV ~O- ' %
|| para-O-CHa, H | i Lon yf Pora-| - | '61868 | 617.33
aSARNLL '
0 (-HY
4 : ) measured
in
negative

mode

XLVl | para-O-CHs, H Ob ;;:arﬁ!- - 730.81 | 731.41
. paa oM » +
| HT S5 (MH")

} XLVIIL | para-0-CHg, H | mer~_g O Q ;?rf"- . 672.76 | 655,28
| 6 o ? (MH*-
s HzO)
IL para-O-CHjg, H 7
, para- - 658.73 | 659.27
para
| \_.Ho .«. O tou . F,H _- (MH")

= o4

x

L para-O-CHg, H | pera
| \’“Z”O’OQ . ;I):éjr:- - 710.78 693.35
<0 (MH"-
_ 20)
LI ‘para-O-CHa, H |[para K »’_@/\N' para- | CI' | 663.82 | 663.28 |
] E’Oj H F H | (M*)

LiF para-O-CHz, H para- - 588.68 | 589.34

par \—’HYOEOH F. H +
_ 0 .
LIl | para-0-CHs, H | ™ g o ' '
, H para- - 674.73 | 657.35
. ) gO Q' K F, H +
OH

(MH" -
H20)
LIV ¢ para-0-CHa, H | paa N para- | - 633.70 | 615.70
T \Q P F,H o
er ~OH
H0)
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O ,OHLIX$ ONbOH para-F, H para- - 621.66 622.33 'HF, Ht PamN N |
(M) HHLX para-0-CH3, H. r o para- 801.88 784.21 F, H (M- 1120) LX
para-O-CH3, H 7 a ob" a para_ 775.90 758.18 F, H (M- HzBscela¥kt 2006 o
para- O CH3, para- - 882.04 883.49 HF, H (MH) p d~a REPLACEMENT SHEET
(RULE 26) 11 Decenber 2006 52 Using the method described bel ow, the
activity of the conpounds of the formBta | according to the invention was
exam ned: Effect on chol esterol absorption + 3Htaurocholic acid excretion
using ,fecal excrenent of mce, rats or hansters NVRI mce, Wstar rats,
or Col den Syrian hansters (in groups of n=4-6) are kept in rretabolic
cages, wherley t heyraa0&£H, 04 1] naaru dre A tg-om =ppe) ) .
The afterjnoon p?i or tot he%mn S tl.\?ﬁ %j{é rasli(‘g‘a 6|7\‘/2gl t?%?lc-:s
(14C-chollesterpl), the feed is re d™~and Jt he ahi mals are ddaped| to
grates. Additipnally, the Janimals are | abelgd s.cf with 3H TGA (taurocholic
acid) (fdr example | pC/jnouse up to 5 pC/irat) R4 hours prifor to {he

per or al m ni st rat iHon of lthe test

LVI | para ~UN para-F,H | para- | Br 654.68 | 654.31
| T H :

v)

VT | P para-F,H | para- | T | 687.35 | 6874
H ! *

Il | (M)

L para-F,H | para- | - | 57165 | 5724
l\/N /, +H F, H ) +

Lo | (M)

LIX . Q.ov . | para-F,H | para- | - 621.66 | 622.33

i@ F.H | JR s

X | para-O-GHa, H W para- | - 801.98 | 784,21

- Y SR LN -
Hz0)

~LXI | para-O-CH3, H T on ;?:arla_ll— - 77590 | 758.18
X A (M-

| H0)

LXIl | para-O-CH3, - o3, |para-| -~ | 88204 | 883.49
H --»Wu e - F.H (MH+)
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meal (14C-cholesterol in Intralipid(r) 20, Pharmaci a-Upjohn). Chol esterol
absorption test: 0.25 m/nouse Intralipid (r) 20 (Pharnaci a- Upj ohn)
((spiked with 0.25 pC of 14C-cholesterol in 0.1 ng of rhpkestterobds is
adm ni stered perorally by gavage. Test substances are prepared separately
in 0.5% et hyl cel lul ose (Sigm)/5% Solutol (BASF, Ludw gshafen) or a
suitabl e vehicle. The administration 93l une of the test substance is 0.5

m / mouse.. The test substance is admnistered inmediately prior to the test
meal ( ﬁiﬁ"ﬂ%ﬂ 19 Mmethed deseribad belowCthechetivitytof tind ):oﬁ‘?@ﬂh% bﬂqﬁl fRRRM PL1on
24 h:

test). : A d over a period of fecal elimmnation of
14C—chgﬁggﬁﬁgfég%ﬁvgﬁééiﬁ%g@ﬁgm'@e‘gci d (TCA) is deternined after 24
hours. The livers are renoved and honpgeni zed, and aliquots are incinerated
in an L mat e lgl\/bdel 307, Packar d:?H}to determ ne the anmount of

14C- ch aoehalasteral abseeption taitbtaunvchiotior 6 o XoFSl; fSHRET (RULE

26) 14e9€§f‘1ﬂ3 Eval uatj on: Feces sanples: The total weight is
det er m ned, tﬁ£°§§9ngf’e§ﬁq§ oré'lfé"ﬁ TRith water to a defined volune and then
honogeni zed, and an aliquot is evaporated to dryness and incinerated in an

oxi mat E"\égbdel 07 from Packard for the incineration of radioactively

| abel e hpices Wistargatsron Qoldgn Sadamhatﬁst@‘s:{iﬁ'bﬂ&@s%ﬂh:g@-%é %in

ext r apgledd ictég{g%gewﬂgpéjg{t g gl—l—tatg'r ocholic acid and 14C- cho eslperol,
respec_térilve , St TS e XEYATR ] Witk A Stapdapd dies (Aliomin) Lage eLippe)0 val ues
as dosthe¢ aterrmaroprior tefthe eldnfibiciati ' i ed as these.doses at which
the exgretiogon of TCA or chol _<as§t“gtr"?;rlti 6&%@5@%&3’3’83%8@ Cnéé’h@fﬁﬁg?r )-group '
treate e‘j{eeﬁ fereaa¥ed apg the animals are adapted to grates. '

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

Cholesterol absorption test: 0.25 mi/mouse Intralipid ® 20 (Pharmacia-Upjohn)

(spiked with 0.25 uCi of "C-cholesterol in 0.1 mg of cholesterol) is administered
perorsily by gavage.

Test substances are prepared separately in 0.5% methylcellulose (Sig'ma)ls%
Solutol (BASF, Ludwigshafen) or a suitable vehicle.

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

cholesterql) (cholesterol absorption fest).

The feces are collected over a period of 24 h: fecal elimination of "“C-cholesterol and
3H-t‘aurocholic 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.

REPLACEMENT SHEET (RULE 26)



Li ver sanpl es: The anount of 14C-chol esterol taken up by the liver is based
on the adm ni stered dose. The ED50 val ues are interpolated froma
dose-effect curve as the dose at which the uptake of 14Gyshpiesti®@isol by
the liver is halved (50%, based on a control. group. The ED50 val ues

bel ow denonstrate the activity -of the conpounds of the fornula | according

to the invention Exanple No. ED50 (lig®r) [ng/nmouse] < 0.1 11 <1.0 IV <
0.1 V<01 VI 0.3 VIl <1.0 MIIlI <1.0 IX< 0.1 REPLACEMENT SHEET

(RULE 26) 11 December 2006 54 XV < 1.0 XXIIl1 0.3 XXV 0.3 XXVl 0.1

XAVIT 0.3 XXIX 0.3 XXXI 0.3 XXXVI' 0.03
Evaluation: :

Feces samples:
The total weight is determined, the samplé is made up with water to a defined
volume and then homogenized, énd an aliquot is evaporated to dryness and
incinerated in an oximate (Model 307 from Packard for the incineration of.
radioactively labeled samples): the amount of radioactive *H-H20 and *C-CO2 is
extrapolated to the amount of ®*H-taurocholic acid and 14C-cholesterol, respectively,
that is excreted (dual isotope technique). The EDyqy values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or

. cholesterol is doubled, based on a control group freated at the sameltime.

Liver samples:

The amount of **C-cholesterol taken up by the liver is based on the administered
dose. The EDs 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.

The EDs values below demonstrate the activity of the compounds of the formula |

according to the invention

‘Example No. EDso (liver) [mg/mouse]

| <0.1
I | | <1.0
v <0.1
Y o <0.1

i 0.3

Vil | <1.0
Vil o <1.0

X - <0.1
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XXXVIT 0.1 XXXVI I 1 0.1 XLl 0.03 XLIlIl 0.3 XLIV 0.3 XLVI 0.3 XV
0.03 L 0.1 LIl 0.3 LIl 0.03 As can be seen fromthe table, the
conpounds of the formula | have very good chol est erol - | pMBedefbengddon.

Bi oabsorption: The bi oabsorption of the conmpounds of the fornmula | was
exam ned using the Caco cell nodel (AR Hilgers et al., Caco-2 cell

nonol ayers as a nodel for drug transpb4t across the intestinal nucosa,
Pharm Res. 1990, 7, 902). Fromthe neasured data, it can be seen that the
bi oabsor ptiéWof. t he conpounds of theffornmula | according to the invention

I s consi derg&M | ower than that of the conpounds described in the prior
art (referencé structure). REPLACEMENF SHEET (RULE 26) 11 Decenber 2006 55

H OHN OXXV 0.3
XXV 0.1
XXVII 0.3
XXIX | 0.3
xxi 0.3
XXXV 0.03
XV 0.1

COOXXVIIL 0.1
XL 0.03
XLl 0.3
XLV 0.3
XLVI 0.3
XLVIH 0.03
L f 0.1
T 0.3
LIl 0.03

As can be seen from the table, the compounds of the formula | have very good
cholesterol-lowering action.

Bioabsorption:

The bioabsorption of the compounds of the formula | was examined 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). |

From the measured data, it can be seen that the bioabsorption of the Compounds of
the formu.la I according to the invention is cdnsiderably lower than that of the

compounds described in the prior art (reference structure): -
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Ref erence structure: Ezetim be REPLACEMENT SHEET (RULE 26) 11 Decenber 2006
WO 2004/ 000804 56 PCT/ EP2003/005815 Patent clainms: 1. A conpound of the
formulal, 1 OHR6\ RR ~R5 0OR3 R4 in which R, R3D&mbR&L0085, R6

i ndependently of one another are (G -C30)- alkyl ene-(LAG,,, where n =1 -
5 and where one or nore carbon atons gf t he al kyl ene radi cal are repl aced
by aryl or heteroaryl radicals subst?? ut ed up to three tines by R7, or by
(C3-d o0)-cycl oal kyl or heterocycl oal kyl radicals substituted up to four
times by R7 and where one or nore carbon atons of the al kyl ene radi cal may

be replaced by -S(O,; , wheren =02, -0-, -(CO-, -(CS)-, -CH=CH,
-C=C N((C -Co6)-alkyl)-, -N(phenyl), -N((C -Cs)-al kyl -phenyl)- , -N(CO
(CH2)1.lo-COON)- or -NH; H F, d, Br, I, CF3, NO2, N3, CN, COOH,

COQ(Ci - C6) -al kyl, CONH2, CONH(Gi-
(G -0C6)-al kyl, (C2-C6)-al keny
OH

£9)-al kyl, CON[(G - C8)-al kyl ]2,

EPLACEMENT SHEET (RULE 26)

Reference structure:
Ezetimibe
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11 Decenber 2006 57 (C2-C6)-al kynyl, O (G -C6)-al kyl, where one, nore or
all hydrogens in the alkyl radicals my be replaced by fluorine;, S02- NH2,
.SOZNH(Ci -C6)-al kyl, SO02N[ (g -C6)-alkyl]2 , S (C-0C6)-alifydecesdber 2006

(CH2) " - phenyl, SO(O'-CG)-aI kyI, SO (CH2) ~ phenyl, S02-((J -C6) - al kyl,

- SO2- ( W) hen where n 0 - 6 and the phenyl radi cal may be

subst | tC:40 840 11 e by F, C,56r, OH CF3, NORCOERR003/005815
(CrCo) - al kyl, (O C6) - al kyl , NH2; NH2 NH-(O'-CG)-aI kyl, N((G -C6)-al kyl) 2,
NH( G - C7) - acyl phenyl, O- (CHZ) -phenyl where n = 0 - 6, where the phenyl
ring tgli s to trlsubstltuted by F a, Br, I, OH CF3, NO2, OCF3,
O(C]n% %1 (G -06)-al kyl, NH2, NH(C CG)-aIkyI, N((C -Co)-al kyl) 2,
S2- CH3, COOH, COO (G -Co)- alkyl CONH2; R7 is F, O, Br, I, CF3, N2, N3,
CN, COOH, COO( g -C6)-al kyl, CONH2, CO\IH(O C6) - al kyl, CON[ (Ci'-CB)-al kyl]2,
(G - C6)1-al ky CO@QQUDBPJ'&‘IEkﬁmMuJaI (C2 C6) - al kynyl , O—(Cj - C6) - al kyl, where
one, nore or all hydrogens in the alkyl radlcals may be repl aced by

f1 uori ne; PO3H2, SCGBH, SO2-NH2, SO2NH(C - C6)-al kyl, SO2N (G - C6) - al kyl ] 2,
S- (G-C6)-alkyl, S-(CH2)f phenyl, SO (G -C6)-al kyl, SO (CH2),; phenyl,
S2- (A -0C6)-al kyl; S02-(CH2)rphenyl, where n =0 - 6 and the phenyl .

radi cal nmay be substituted up to two tinmes by F, C, Br, OH CF3, N2, CN,
OCF3, O (G -C6)-alkyl, (C-0C6)-alkyl, NH2; C(NHL(NH2), NH2, ,
NH (G -C6)-al kyl, N((G-C6)-alkyl)2, NH(G-C7)-giyi, phenyl, O(CH2)f
phenyl, where n = 0 - 6, where th phenyl i pgyRay be nono- to :
trlsubstltuted byF C pedr. OCF3, O (G - Co6)-al kyl,
(G -06)-al kyl, NH2, NH(& W kyl )2, SO2-

in which

R1, R2, R3 R4, R5, R6 independently of one another are (C4-Cso)-
alkyiene-(LAG)n, where n = 1 — 5 and where one or more carbon atoms
of the alkylene radical are replaced by aryl or heteroaryl radicals
substituted up to three times by R7, or by (Ca-C1o)-cycloalkyl or
heterocycloalkyl radicals substituted up to four times by R7
and where one or more carbon atoms of the alkylene radical may be
replaced by —S(O),-, wheren=0-2, -O-, ~(C=0)}-, —(C=S);, -CH=CH-,
-C=C-, -N((C1-Cs)-élkyl)—, -N(phenyl), -N((C+-Ce)-alkyi-phenyl)- -N(CO-
(CHz)1.19-COOH)- or -NH-;

- H,F,Cl,Br, I, CFs, NO2, N3, CN, COOH, COO(C1-Cg)-alkyl, CONH,
CONH(C+-Cs)-alkyl, CON[(C1-Co)-alkyll,, (C+-Cé)-alkyl, (C2-Ce)-alkenyl,

REPLACEMENT SHEET (RULE 26)



CH3, COOH, COO- (G -C6)-alkyl, CONH2; (LAG" is a sugar residue, disugar
residue, trisugar residue, tetrasugar residue; a sugar acid, an am no
sugar; REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 58 japecffivee2@ei d
resi due, an ol igopeptide residue conprising 2 to 9 amino acids; an
acyclic, mono-, di- or tricyclic trialkylamoniumradical, an acycl I C
nono- , di - or tri cyclic trial kyl ammong@nmal kyl radi cal -O(SOZ)-O—|
-(CH2)0-10-SBH, -(CH2)o-io-P(O(OH)2, -(CH2)o-10-OP(O (CH) 2,

( CH2) 0- | 0- COON, {@ﬁezyamynymmcwm whetdiie afﬁofacﬁhhgwgggbns in the

NR8- NR9) ( NR1 R8,
mde&anden%l(y of @ Cﬁé %mamr%awd b!CﬂUQIBJE,aI kyl, phenyl, (G -Cs6)-

aolphenvl (CBoNHpsbR il by ARG, MeekfC AR fi@eﬁ'ele%iwa%?,e, o
where n = 1 - 5 @id2)ephenyl, M-&p%pamylasmxgcm iphRnyRISo- g;&a%w are

replaced by up tQ-fr Sﬂ)s_ﬂtuted aryl or heteroaryl fadi cals or up to
tetrasubstitut eng@;’;bgé p'&%‘o‘ﬂhﬁrﬁnUﬂh@t@d)ﬂfvcphﬁmkyadlcaidnaﬁbe and may

additional ly be O
M) o e SARRREE o o dmes by BE QRLGENG, N, OCF -
-N((Ci - 06) al kyl(ﬁhlﬁmalkyl (Gd\cgﬁhlkﬂg@-bz; ao-COOH)- or -NH; and its
h t |1 d of the f la | '
EI 2Ir ggelunl g?al #\' zcﬁﬁe@g (ﬁﬁ)Fg{‘yldﬂ (%Fzﬁ) )ggf‘gld@gdgm) ggylglrbfr;gmz, @ﬂgfher are
H F, d, B ﬁ@%r C(gj‘-’]’ CONH2
CONH( Gj - 06) D (chpfgﬂc%\l ! Wh@ge 'g:gk?u 1%, h@%%hgﬁﬁﬁ ey BemoRpriony |
(C2- C6) - al kynyl | trtgubstttuted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF,, O- -(C1-Ce)-alkyl,
(C1-Cs)-alkyl, NHz, NH(C4-Co)-alkyl, N((C1-Cg)-alkyl)s, SOz-CH3, COOH,
COO0O- (C1-Cs)—alkyl CONHg;

R7 is F, Cl, Br, I, CF3, NO2, N3, CN, COOH, COO(C4-Cg)-alkyl, CONH,,

- CONH(C4-Ce)-alkyl, CON[(C1-Ce)-alkyl], (C1-Ce)-alkyl, (Co-Cs)-alkeny),
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the -
alkyl radicals may be repiaced by fluorine: '

POsHz, 8O3H, SO,-NHz, SONH(C1-Ce)-alkyl, SOzN[(C1-Cg)-alkyl}, , S-
(C1-Ce)-akkyl, S-(CH,)s-phenyl, SO-~(C4-Ce)-alkyl, SO-(CH,),-phenyl,
S02-(C1-Ce)-alkyl, SO2~(CH,)s-phenyl, where n = 0 — 6 and the phenyl
radical may be substituted up to two times by F, Cl, Br, OH, CFs, NO,,
CN, OCF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, NHy;

C(NH)(NHz), NH2, NH-(C4-Cg)-alkyl, N((C1-Cs)-alkyl)2, NH(C4-C7)-acyl,
phenyl, O-(CH,),-phenyl, where n_'= 0 - 6, where the phenyl ring may be
mono- to trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCF,, 0O-~(C;-
Ce)—alkyl, (G+-Ce)-alkyl, NH;, NH(C1-Cg)-alkyl, N((C4-Ce)-alkyl)z, SO5-
CHs, COOH, COO~(C-Ce)-alkyl, CONH,:

(LAG), is a sugar residue, disugar reSIdue trisugar residue, tetrasugar residue;
a sugar acid, an amino sugar;
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(Cl-Ce)-al kyl, where one, nore or all hydrogens.in the al kyl radicals my
be repl aced by fluorine; S02-NH2, SO02NH(d -C6)-al kyl, S02N (G - C6)-al kyl ]2
, S-(G-C6)-al kyl, S- (CH2)n-phenyl, SO (Ca-C6)-al kyl, SGéEHRrmmenyl
502- (g -C6) - al kyI, S2- (CH2), phenyl, where n =.0 - 6 and the phenyl

radi cal may be REPLACEMENT SHEET (RULE 26) 11 Decenber 2006 59 substituted
up to two times by F, d, Br, OH CF358NO2, CN, OCF3, 0- (G -C6)-alkyl,
(G -06)-al kyl, NH2; NH2, NH (G -C6)-al kyl, N((CrCe6)-al kyl) 2,

NH( Cr C7) - acyl, pheryhmifd a¢l@|ﬂ@$1du9h@rﬁlbllgo;§@rﬂf® ﬂésrdl.% corf né’?@%%%m%“y'

ring may be nono- tp trisubstituted by F, d, Br, I,
OCF3, O (Ca- C6) - &Y4H (Gi-CB)-al kyl, NH2 NH( G - 06) al kyl ,

G - 06) - al kyl see’l | k H
i Eu(jepend)en?I yyo12 %ona;t%fl;%gp are ?rdﬁ%{?)%a@iﬂ i Xm%%\l ﬁ‘iﬁ%’l‘ @C!S‘Fl@ or
nmore carbon at omenario- eoaﬁmqybbmmallqdhamﬂiorﬁumaﬂ@wél‘ﬁ@éi b@(@bé C{I—E:
h | d th t G o
' cszzfa(r)g?rkzl (r)? Lgmy@r%éaﬂﬂgmﬁné?a(@)éﬁﬁm ;(&EMO@PQG)(OHg,e tines by

d wh hK
oot oy o & AR EC ORI 2 AR IR RN B PR o BB NP ey -
-N(cg(gg)zn . O- SRBC(HRY) mR1on11er@|\rEdlse1CJd§ ﬁéﬁ%) 1I§Pr|§an%1m
OO a a a
(G - C6) - al kyl , Y E‘é’%& %Qﬂibéﬂv‘?'ge a@%%ﬁtﬂ)a%b@%jcr%)\aw wI)enall, kPi-Cephere -

fluorine; Sar ﬁ'H'z, R GO o (6 oy ol kg 12
S-(G-cs)-al kyl, S _ :
and where in each case at least one of the radicals R1 to R6 must have the meaning
(C1-Cgo)—alkylene-(LAG)n, where n = 1 — 5 and one or more carbon atoms of the
, alkyl'ene radical are replaced by up to trisubstituted aryl or heteroaryl radicals or by
' up to tetrasubstituted (Cs-C1o)-cycloalkyl or heterocycloalkyl radicals and may
additionally be replaced by —S(O),-, where n =0 - 2, -O-, ~(C=0)-, -{C=8)-,
| -CH=CH-, -C=C-, -N{(C+-Ce)-alkyl)-, -N(phenyl)-, -N((C1 Ce)-alkyl-phenyl)- , -N(CO-
(CH2)1 10-COOH)- or -NH-;
and its pharmaceutically acceptable salts.

2. Acompound of the formula | as claimed in claim 1, wherein

R2, R4, R5, R6 independently of one another are H, F, Cl, Br, |, CF3, NO,,
| Na, CN, COOH, COO(C4-Cg)-alkyl, CONH,, CONH(C1-Cs)-éIkyI,

CONI[(C1-Ce)-alkyl]z, (C1-Cg)-alkyl, (C2-Cs)-atkenyl, (C2-Cg)-alkynyl, O-
(C4-Cs)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;
SO2-NH;, SO,NH(C4-Cg)-alkyl, SO:zN[{C1-Cg)-alkyl], , S- (C1-Ce)—alkyl S-
(CHZ),, phenyl, SO-(C1-Ce)-alkyl, SO-(CH,),-phenyl, SO,-(Cs- -Cs)-alkyl,
SO2-(CHa)s-phenyl, where n = 0 — 6 and the phenyl radical may be
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(CH2), phenyl, SO (G -C6)-al kyl, SO (CH2)"-phenyl, S02-(GC -C6)-al kyl,
S02-(CH2) f phenyl, where n = 0 - 6 and the phenyl radical nay be
substituted up to two tinmes by F, A, Br, OH CF3, N2, |1 QNecdXecdzods
(G-C6)-alkyl, (C-C6)-alkyl, NH2;. NH2, NH (g -C6)-al kyl,. :
N((C1-C6) -al kyl )2, NH(CrC7)-acyl, phenyl, 0- (CH2)n-phenyl, where n =0 -
6, where the phenyl ring may be nono-590 trisubstituted by F, d, Br, I,
OH, CF3, N2, CN, OCF3, O (G -C6)-alkyl, (G -0C6)-alkyl, NH2, -
NH( G - 6) - al kyl , swst@teda;pmmmesm CI3Br, QIBHCF,, 000, CN; GOFQI0ky | |

CONH2; REPLACENE E T ( 6&(& I_glecerr‘oer 2006, 60 R7 is F, d, Br,
I, CF3' NO2, N3, % kyl, CONH2, CONH(C -C6)-al kyl,

CON[ (G - 06) - al kyN}g, Nfﬂc@a)-aﬂkﬁm (d#?s)%%ﬂ%g ﬁ@éﬁ%-c, %Eﬁ gﬁ% y,?]l Lynyl,

O (G -C6)-al kyl, where one, nore o rad| cals '
may be repl aced G3H)i-pbenylewhpresp= 0 S@®vhese2halighen@oRid-nGy

18 " o, S Bl 45 oG o
o e [ ol o, el e i 9, BiEp OO C

C(NH) (NH2) ,  NH2, CRIQ-(€-Cabalkyl, GONHY (G - CB) - al kyl ) 2, NH(Ci - - C7) - acyl ,
phenyl, O (CH2)"phenyl, where n = 0 - 6, where the phenyl ring may be
nono- totrlsubstltuted by F, d, Br, I, OH CF3, N2, CN OCF3 O (C1-

Co | | a _
) al R, RgCOO (Cighie%%r;fdéé}ﬂkwﬂ%ne'\&“&heﬁ@e@ F%ioz)ia%yg{ﬁre \C due g%ggggf

r esi due, trisugdoreearben, at@@ﬁrﬁébgalkwem ragical are replaced by aryl or
heteroaryl radicals substituted up to three times by R7, or by (C3-Ci0)-

cycloalkyl or heterocycloalkyl radicals substituted up to three times by

| 'R7 and where one or more carbon atoms of the alkylene radical may be
replaced by —S(O),-, where n = 0 — 2, -O-, -(C=0)-, -N(CHa)-,

~ -N(phenyl)-, -N(CO-(CHa)1.10-COOH)- or —NH-,

H, F, Cl, Br, |, CF3, NO2, N3, CN, COOH, COO(C1-Cg)-alkyl, CONH;,
CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]p, (C1-Cg)-alkyl, (C2-Cs)-alkenyl,
(Cz-Cs)-alkynyl - O-(C4-Ce)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by ﬂuorme
SO02-NHa, SO,NH(C4-Cg)-alkyl, SOzN[(C1-Ce) alkyl]» , -(C1-Cs)-alkyl S-
(CHz)r-phenyl, SO-(C4-Ce)-alkyl, SO-{CH.)s-phenyl, SO»~(C1-Cg)-alkyl,
SO2-(CHz)s-phenyi, where' n = 0 - 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CFs, NOs, CN, OCFs, O-
(C+-Ce)-alkyl, (C1-Co)-alkyl, NHy;.

NH;, NH-(C1-Cg)-alkyl, N((C1-Cs)-alkyl)z, NH(C4-C7)-acyl, phenyl, O-
(CHz)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3, 0-{C4-Cg)-alkyl,

- (C4-Ce)-alkyl, NH,, NH(C1-Ce)-alkyl, N{(C1-Cg)-alkyl)s, SO.-CHs, COOH,
COO-(C4-Cg)-alkyl, CONHy;
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a sugar acid, an am no sugar; an am no acid residue, an oligopeptide _
residue conprising 2 to 9 amno acids; an acyclic, nmono-, di- or tricyclic
trial kyl ammoni um radi cal, an acyclic nono-, di- or trllqyﬁédeﬁlber2006

trial kyl ammoni umal kyl radical, -O(SQ2)-0H  -(CH2)0-10- SG3H
-(CH2)0-10-P(O (OH) 2, -(CH2)0-10-OP(O (OH) 2, -(CH2)o-10- COO\I, _

- (CH2) 0- 10- C(=NH) (NH2) ; - (CH2)0- 1o- C(6NH) (NHOH) ;  NR8- C( =NR9) ( NR1OR11);
where n =1 - 5 and R3, R9, RIO and R11 independently of one another nay

| i6\A, .ClpBENYCF3, heoty | kyl ),
gﬁdH\/\hg{rze |Cg) egclbﬂ Clnoe yCF;gSD%SSQ O?Nt @(?gdl cal schlégy%emt?have t he
nmeaning (G- cso&omi@é%@ajm& |Mr@s)cﬁﬂ§ylhr(Gﬁﬁtaétaigylb&’z-@é)ﬁﬂiﬁe?ﬂ tg(rayl
I di cal o} titute r or hetero
Cad cal's or by USHSIISRBOICHEARKE B RE, bk A Riardgens inhe
het er ocycl oal kylalkddadiahls raaylgggw ??édtsb it rinbmﬁgr(raegl acgd by RE(I;LACENENT
ULE 26 = - -0-
S0y N Ot POs TS EhyS G2 N HnB NP s 2, @%ﬂ)l[(cwa)—anwt]z A its
 phys: of oarcal Y @GRspaR Selfs: p&%ﬂvﬁﬁzﬁéﬁéﬂa&w SO bR ner “are
F, d, Br, |, CRO-{CRCs)-ARyl, SK),- i Gvhé6iR) n & &6 afdNHére tf!( |
CC]\IH(O CG) al kyl , CONE%? )L al k - C6) - al kyl, l%CZ Co) - al kenyl , _
(Cr 06) - al kynyl , RSenydiadiesl mg : dd#éto w%v(?wnez “smﬁﬂ?éigﬂgf”:g?k; Ihe
| kyl radi cal e 1S
gozKl[(E:.a ) - al 17 ky|i2 , QF&%% tt)’{‘T) d'm (G N
C(NH)NH3), NHz, NH-(C;- Cs) alkyl N((C+-Cg)-alkyl)z, NH(C4-C7)-acyl,
phenyi, 0-(CH2)n-pheny_I, where n = 0 — 6, where the phenyl ring may be | |
mono- to trisubstituted by F, Cl, Br, I, OH, CF3, NO, CN, OCFs, O-(Cq- .
Ce)-alkyl, (C1-Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C1-Cs)-alkyl)z, SOz
CHs, COOH, COO-(C+-Cs)-alkyl, CONH,;

(LAG) is a sugér residue, disugar residue, trisugar residde, tetrasugar residue;
' - a sugar acid, an amino sugar;

an amino acid residue, an oligopeptide residue comprising 2 to 9 amino
acids; | ‘
an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acyclic
mono-, di- or tricyclic trialkylammoniumalkyl radical, -O-(SO,)-OH;
~(CH2)o-10-SO3H; ~(CH2)p-16-P(O)(OH)z, ~(CH2)p.10-O-P(O)(OH);,
~(CHz)o-10-COOH, ~(CH2)o-10-C(=NH)(NH>); -(CHz)o-10-C(=NH)(NHOH);
-NR8-C(=NR9)(NR10R11); where n = 1 — 5 and R8, R9, R10 and R11
1ndependently of one another may be H, (C4-Cs)-alkyl, phenyl, (C1-Ce)
alkyl—phenyl (C3-Cg)-cycloalkyl),

and where in each case at least one of the radicals R1 or R3 must have the meaning
(Cszb)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical are
replaced by up to trisubstituted aryl or heterdaryl radicals or by up to trisubstituted
(C3—C1o)-¢ycloalky! or heterocycloalkyl radicals and may additionally be repiaced by
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(CH2) ~ phenyl, SO ((-GC6)-alkyl, SO (CH2)~ phenyl, SO2-(C -C6)-alkyl,

S2- (CH2) -phenyl, where n = 0 - 6 and the phenyl radical nay be
substituted up to two tinmes by F, C, Br, OH CF3, NO2,11GceBE32008-
(g-Co6)-alkyl, (G-C6)-alkyl, NH2; NH2, NH (g -0C6)-al kyl,

N((C -C6)-al kyl)2, NH(C -C7)-acyl, phenyl, 0- (CH2)r, -phenyl, where n = 0 -
6, where the phenyl ring may be nonog{ito trisubstituted by F, O, Br, I,
OH, CF3, N2, OCF3, O(g-C6)-alkyl, (g-C6)-alkyl, NH2, NH(C -C6)-al kyl,

N((G - | SER- £HY). Q@g@_ K 3 - ~alkyl NH2i \R1, R3
indep’e%?r??ll’ yhg]?@gne anot hef are )-’( Cl-l@osplh@}'?@ilg) %(%151?-

al kyl e@@Qld}-ore-NitN(RI 3) 0. 1- (LAG -or -(CH2)0-1-(C=0) o0_1- NH (Co- C25)- _
al kyl epe- (C=0) o-r NCR13) o _1-(LAG) ;,.where one or nore carbon atons of the
al kyl efiad ﬁtﬁ8%3'Pfoﬁg%ajl§’é’ﬁ°38&hﬂ%%a%§'yI or heteroaryl radicals substituted
up to three tinmes by R7, or by (C3-C o)-cycl.oal kyl or heterocycl oal kyl

radi cal s substituted up to three tinmes by R7 and where one or nore carbon
atons of the al kyl ene radical may be replaced by oxygen atons; REPLACEMENT

 SHEET {RULE,26) 11 r 2006 62 H F O. Br, 1, CF3, N2, N3, CN,
. COOH, %oo(q“-c%jﬁ%"\%‘i’cﬁﬁb&?ﬂm&'aﬁéﬁ\ﬁﬂ’("&@%&@?@ﬂk?qu2@@(*:[6(@11- 06) - al kyl ] 2,
(g-¢Co6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, O (G -0C6)-al kyl, where
one, nore or _all hydrogens in the alkyl radicals my be replaced by

f I uor i R3; R&CRSNRE, ~ SO2Nindepeadpnty kf/one soatifer @re €5)F, 1B, CFs, NO,,
So2- (01 - 00) - ol k), CroORHBTE GntrapetShfeDhi . BTE-Gaakle penyi
radi cal may be CON[(Ci-Ce)-alkylly, (C1-Ce)-alkyl, (C2-Ce)-alkenyl, (C2-Ce)-alkynyl, O-
' (C4-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;
802-NHa, SO;:NH(C1-Cs)-alkyl, SON[(C4-Cg)-alkyl]> , S-(C+-Cs)-alkyl, S-
(CHz)n-phenyl, SO-(C4-Ce)-alkyl, SO-(CH,)s-phenyl, SO,-(C4-Ce)-alkyl,
| S02-(CHz)s-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to tWo times by F, Ci, Br, OH, CF3, NOz, CN, OCF3, O- -
(C1-Ce)-alkyl, (C1-Cs)-alkyl, NH2; '
NHz, NH-(C4-Cg)-alkyl, N((C4-Cs)-alkyl)., NH(C4-Cy)-acyl, phenyl, O-
- (CHz)y-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,
(C4-Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C+-Cé)-alkyl);, SO»-CH3, COOH,
COO-(C1-Cs)-alkyl, CONH;

"R1,R3 independently of one another are' ~(CH2)0_1-NH-(C#O) Mv(Co;C%)-
~ alkylene~(C=0)o.+-N(R13)0.1(LAG) or -(CHz)o.1(C=0) 0.4-NH-(Cg-Cas)-
~ alkylene-(C=0)p.4-N(R13)5.+-(LAG); where one or more carbon atoms of

the alkylene radical are replaced by aryl or heteroary! radicals
substituted up to three times by R7, or by (Cs-C1o)-cycloatkyl dr
heterocycloalkyl radicals substituted up to three times by R7 and where
one or more carbon atoms of the alkylene radical may be feplaced by
oxygen atoms;
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substituted up to two tinmes by F, d, Br, OH CF3, NO2, CN, OCF3, O0-

(G -Co)-alkyl, (CG-C6)-al kyl, NH2; NH2, NH (G -C6)-al kyl,

N((Cr-C6)-alkyl)2, NH(G -C7)-acyl, phenyl, 0- (CH2)n- phﬂn}ybcenmlez(mﬁn =0 -
6, the phenyl ring ray be nono- to trlsubstltuted by F, d, Br, I, OH,
CF3, NO2, CN, OCF3, O (G -Co6)-alkyl, (G-C6)-alkyl, NH2 NH(Q-C6)-aI kyl ,
N((CrC6)-al kyl)2, SO2-CH3, COCH, CCI% g - Co6) - al kyl , CO\IHZ; R7is F, d, -
Br, I, CF3, NO2, N3, CN, COOH, COQ(C=-Ts6)-alkyl, CC]\IHZ CONH( G - C6) - al kyl,
CON (CrCo) - al kyI 12, (G -C6)-al kyl, (C2-Co6)-al kenyl (CZ- C6) - al kynyl

O (Ca-Co) - al kyl V\/nere one, nore or all hydrogens in the al kyl radicals
may be replaced by fluorine; PG83H2, SO3H, - SO02- NH2 S2NH( G - Co6) - al kyl,

SO2N[ (CrC6)-al kyl ]2 , S (Cl-CB)-al kyl, S henyl C6) - al kyl
SO(E:I(—IZ)n |)oh2nyly &@(mﬁ@fa,ﬁ@?/,migau,pb@ memr-] e)vailsyiet(:ﬁ)l\ﬂ-l@)-aes gnd

Lne phenv! « s eah A S NIl @?R%@mwa%'mﬁﬂ, N,
NH ( CL- C6) - al kyl (CoNG4) ke, @J(EYJOB?raIWH(v@ier@Hreamdre orfliedrogens in the

O (CH2) n- phenyl , where n = where the phenyl ring may be nono- to
trisubstituted HRKH, radjcalssnaybe replaceddy foFineON, OCF3, O (Gi- 06)-al kyl ,

(C1-Co) - al kyl, 5

C00- (G - 8) - al kyT 5%%@@@@@ sﬁé@éﬁlﬁ? QEE'%]Z 1% @c%‘%@?y"z 06 63
(LAG" is a suga(CHmpldeuwl BOs(QyaCs)+atioyt A8O-(CH) s pbenyly saﬂ%o&@msugar '
residue; a sugar_acid an am no sugar; an anmi no acid residue, an

ol i gopepti de r esPeréC H@]ﬁfﬂhe@yhd‘”@r?@ % 0.mP aid the phenyl radical may be

substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF3, O-

- (C4-Ce)-alkyl, (C1-Ce)-alkyl, NHp; -
NHz, NH-(C1-Cg)-alkyl, N((C1~Cs)-alkyl)2, NH(C4-C7)-acyl, phenyl, O-
(CHz)a-phenyl, where n = 0 — 6, the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Ce)-alkyl,
(C1-Cs)-alkyl, NHz, NH(C+-Cg)-alkyl, N((C1-Cs}-alkyl)2, SO.-CHs, COOH,
COO-(C4-Cs)-alkyl, CONHy;

RTI' is F, Cl, Br, I, CF3, NO2, N3, CN, COOH, COQO(C4-Cg)-alkyl, CONH,

' 'CONH(C4-Cg)-alkyl, CON[(C4-Cs)-alkyl], (C1-Cs)-alkyi, (C2-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

PO3zH;, SO3H, SO2-NH,z, SO.NH(C1-Cg)-alkyl, SO.N[(C4-Cs)-alkyl], , S-
(C1-Ce)-alkyl, S-(CHz)r-phenyl, SO-{C4-Cs)-alkyl, SO-(CHy),-phenyl,
SO2(C1-Ce)-alkyl, SOz-(CHz)a-phenyl, where n = 0 — 6 and the phenyl
radical may be substituted up to two times by F, Cl, Br, OH, CFs, NOz,
CN, OCF3, O-(C1-Ce)-alkyl, (C4-Cs)-alkyl, NHg;

C(NH)}(NH2), NH2, NH-(C;-Cg)-alkyl, N{(C4-Cs)-alkyl)2, NH{(C4-C7)-acyl,
phenyl, O-(CHz),-phenyl, where n = 0 — 6, where the phenyl ring may be
mono- to trisubstituted by F, CI, Br, I, OH, CF3, NO,, CN, OCF3;, O-(C4-
Ce)-alkyl, (C4-Cg)-atkyl, NH2, NH(C+-Cg)-alkyl, N((C1-Cs)-alkyl)s, SO--
CHs, COOH, COO-(C+-Cs)-alkyl, CONHy;
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acids; an acyclic, nono-, di- or tricyclic trialkylamoniumradical, an
acyclic nono-, di- or tricyclic trialkylammoniumal kyl radical,

-0 (SR2) -0+, -(CH2)0-10- SGBH, -(CH2)0-i0-P(O (OH)2, 11 December 2006
-(CH2)0-10-O-P(O (OH) 2, -(CH2)oao-COON, -(CH2)o-Io-C(=NH)(NH2);

-(CH2) 0-10- C(=NH) (NHOH) ; - NR8- C(=NR9) (NR1OR11); where n =1 - 5 and R8, R9,
R10 and R11 independently of one anogher may be H, ((-C6)-al kyl, phenyl,
(G -C6)- al kyl-phenyl, (C3-Ca)-cycloalkyl), R13 is Hor CH3; and where in
each case at |east one of the radicals Rl or R3 nust have the neaning
(CH2) 0- 1- N (C=0) o0-1-(Co- C25) - al kyl ene- (C=0) 0. 1-N(RI 3) o-, - (LAG) or

- (Cr2) dHAG) C=0) ds enugaCHesidey - disugdraesidue-Hsagar NSRI, tetrédifar ragduene or
nore carbon atorgs lj)dﬂrta%e al kyl ene radical are replaced by up to
trisubstituted ary? é‘!’é}"o%mw SYGRfi cals or by up to trisubstituted
(C3-d 0) - cycl oal k3H amind g&id 0 ' : . Itipnally be
repl aced by -S(O) n- Wneregr{egwgb%wb%#@aio%@gaﬁdcq{ﬁ%ﬁg(} to-gﬁf(' yl)-
or -NH; and itsaﬁld,Séi ol ogically acceptable salts. 4. A conpound of the '

formula | as clai jn.one or re.of claime 1 to 3, wherein LAGis a
nonosugar resi duéﬁegﬁ"’ﬁ‘&wﬁﬂeﬁ r?@lr)\?ﬁt,r icyglic thalkylampenium radical, an acyclic
trial kyl anmoni unmphdng-, diadr Gfdyvcli@triink ' ni?rh CAar DX WA id, and
its pharmaceuti CalQl'!'{ acce taglce] sral t)g%gfo ng%?[:'g?r%"crﬁ? c@ﬁggéfﬂ@ one or
more conpounds as( ﬁ-m&fghhﬁ b2 )ar1 0 MHON OHREPUBERMENO-HBROKWRULE 26) it
Decenber 2006. 6 cl g . 6 ' nt. conprising one or nore
conpounds as cl a@&hﬂ%ﬁ@%r”t%é)&m'c(fN'q?(ﬂll"ﬁ'!iq?c"'z)mo* (=NH)&HOH)J
-NR8-C(=NR9)}NR10R11); where n = 1 — 5 and RS, R9, R10 and R11
independently of one another may b_e H, (C1-Ce)-alkyl, phenyl, (C1-Cg)-
alkyl-phenyt, (C3-Cs)-cycioalkyl),

R13 is H or CHg;

~and where in each case at least one of the radicals Rt or R3 must have the meaning
-(CH2)o.1-NH-(C=0) 0-4-(Co-Czs)-alkylene-(C=0)o.1-N(R13)0.1~(LAG) or ~(CH2)g1~
(C=O)o-1-NH-(CO—Czs)-aIkylene-(C=O)o-1—N(R13)0-1-(LAG) and one or more carbon
atoms of the alkylene radical are replaced by up to trisubstituted aryl or heteroaryl
radicals or by up to trisubstituted (Cs-C1o)-cycloalkyl or heterocycloalkyl radicals and
may additionally be replaced by —S(O),-, where n =0 -2, -0-, {(C=0)-, -N(CHz)-,
-N(phenyl)- or -NH-;
and its physiologically acceptable salts.

4. A compound of the formula | as claimed in one or more of claims 1 fo 3, wherein
LAG is a monosugar residue, an acyclic mono-, di- or {ricyciic
trialkylammoniumalkyl radical, a sulfonic acid or a carboxylic acid,

~ and its pharmaceutically acceptable salts. i

5. A medicament comprising one or more compounds as claimed in one or more
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of claims ‘1 to 4 and at |east one further active conpound. 7. The

medi canent as clained in claimbé, conprising, as further active conpound,
one or nore conpounds which nornalize |ipid netabolism Bpekhfheestisccament
as claimed in claim6 or 7, which conprises, as further active conpound,
one or nore antidiabetics, -hypogl ycem cal |y active conpounds, HM3CoA
reductase inhibitors, cholesterol ab8#rption inhibitors, PPAR ganma

agoni sts, PPAR al pha agonists, PPAR al pha/gamma agonists, fibrates, MIP

i nhi bi obckaimsi1 i 4ci d absor ption inhibitors, CETP inhibitors, polyneric
bil e acid adsorbers, LDL receptor inducers, ACAT inhibitors, antioxidants,
| i poprotein |ipase i nhi bitors, ATP citrate |lyase inhibitors, squalene

PynLneease poeidanent KARRIRY 88 CE AR ARk ad LRSI B Bk it

i nsulins, sul foﬁill ur eas ni des

a- gl ucekrlgirss 1ite Bhd@ﬁéﬁastanelfuﬁhmnmermnpdmm act on the ATP-dependent
pot assi um channel of the beta cells, CART agonists, NPY agoni'sts, M4
agoni sts, orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP

ant agofj st sThurme@chindn a8 Hdined ih iAo ﬁ@%%’t‘% ﬁ{}ﬁ.ﬁ?@%ﬁ { e-stimul ating

hor nrone) agoni sts, CCK agoni sts, ser ot oni m xed

ser ot oRPMPEHEd O OF B10se gompmmdswhish nbHfaligolid reetaboi®ifsi n agoni sts,
gal ani n antagoni sts, grow h hornones, growth hornone-rel easing conpounds,.
TRH agoni st s, decoupl ing protein 2 or 3 nodul ators, Iepti n agoni sts, DA

agoni s8s_( bTheweedishient aSleRIAELH) cré;mwaﬁ#%icﬂ%ﬁlmﬁﬁ  BQdunér R

modul at ors, RXR nodul ators or TR-0-agoni sts’ or a A conpound
as cl aRPHY® GAMBAUNGONReMere clains 1 to 4 for use as a nedicament for the

ROl L M e NN 0 LR
Decenbdvolé?ﬂeﬁol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
~ PPAR alpha/gamma agonists, fi brates MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers, ACAT
inhibitors, antlomdants lipoprotein lipase inhibitors, ATP citrate lyase inhibitors,
| squalene synthetase |nh|b|tors, lipoprotein(a) antagonists, lipase inhibitors, insulins,
sUIfony!ureas, biguanides, meglitinides, thiazolidinediones, a-glucosidase inhibitors,
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, 5HT agonists, bombesin
agoniéts, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, decoupling protein 2 or 3 modulators, leptin-égonists,'DA
'agonists (bromocriptine, doprexin), lipase/amylase inhibitors, PPAR modulators,

RXR modulators or TR-B-agonists or amphetamines.

9f _A compound as claimed in one or more of claims 1 to 4 for use as a
medicament for the treatment of impaired lipid metabolism.

10. A process for preparing a medicament comprising one or more of the
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conpounds as clainmed in one or nore of clains 1 to 4, which conprises

m xi ng the active conpound with a pharnaceuthaIIy acceptabl e carrier and
bringing this mxture into a formsuitable for adm nistirpkéi@iber 2806 The use

of the conmpounds as clainmed in one or nore of clains 1 to 4 for preparing -
a nedi canent for treating hyperlipidema. 12. The use of the conpounds as

claimed in one or nore of clains 1 toes for preparing a nedicanent for

| owering the serum chol esterol concentration. 13. The use of the conpounds

as_cl ai #RAPPUIGY eS olaimeddn oheadranors of daints, % 4. WHBREUNArSed RikEGRROL for
e C

treati teri |l erqtic /mani festations. 14. The use 0 S as
cl ai ne |tﬁ)’eocﬁ)r@§$§quwgh& pharmageutically acqeptablpreapien argd brimgidg tsseRiktfrar
treat i rigtd aornt Bultatslb ToPAERniSFAIHCEVENT SHEET (RULE 26)

11.  The use of the compounds as claimed in one 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
preparing a medicament for lowering the serum cholesterol concentration.

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

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.
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