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(57) Abstract: Disclosed are ring-substituted diphenyl azetidi-
nones of formula 1, a method for the production thereof, medica-
ments conlaining said compounds, and the use thereof for {reat-
ing hyperlipidemia, arteriosclerosis, and hypercholesterojemia.

(57) Zusammenfassung:  Ringsubstituierte Diphenylazeti-
dinone der Formel 1, Verfahren zu deren Herstellung, diese
Verbindungen enthaliende Arznejmittel und derep Verwendung
zur Behandlung von Hyperlipiddmie sowie Arteriosklerose und
Hypercholesterindmie.




ing hyperlipidema, arteriosclerosis, and hyperchol esterolema. W)

2004/ 000804 1 PCT/ EP2003/ 005815 Descrl ption Ring-substituted di phenyl
azetidinones, nethod for the production thereof, 5 nedicanents contai ning
sai d corrpounds and use thereof The invention relates to ri ng- substi tut ed

di phe giapas, to their physiojogically accep
derlvgwkge?bhgblngaphyS|oIog|caI funcilons 10 Exphen%ﬁﬁggE?§¢%@93§q§such
as, for exanple, ezetimbe) and their use for treating hyperlipidem a and
arteriosclerosis and hyperchol esterol emi a have al ready been described [cf.
Drugs Désérptignut ure 2000, 25(7):679-685) and US 5,756,470]. It was an

obj ect of the invention to provide further conpounds having a 15

t herapeutically utilizable hypolipidemc action. In particular, it was an

obj ect V. nds descri bed
[ nJ t heRfﬂ)q% %Llr&gHtgaérﬁéhé}gﬂg%%ﬂgoﬁ\%é inetgggrfpﬁfh?% gHF{]&V@}e;T%OW absorption
i s 5t o imedivatiesrs codtabsingsaid cempannds|tart ugmthepdsfor ption of I ess than 10%

preferably | ess than or equal to 5% 20 In particular, absorption of the
novel compounds nmust be | ess than that of ezetim be. Pharmaceutically

activ ahsahhed

o STFTRRHIES e SO5ONBE B e AEIRIEhOBBEENY, 1,
t he wwcacr@taiﬂersalta@asl tb@jewatimmuavmg ph?erofcylcraﬂfmdtroﬂé Sinwiich | R, R2,
R3, R4,  R5, R6 independently of one another are (Cl-C30)-

10 Diphenylazétidinones (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].

it was an object of the invention to provide further compounds having a

15 therapeutiéally utilizable hypolipidemic action. In particular, it was an object to find
novel compounds which, compared to the compounds described in the prior art, are -
absorbed to a very low extent. Very low absorption is to be urrderstood as meaning
an intestinal absorption of less than 10%, preferably less than or equal to 5%.

20  In particular, absorption of the novel compounds 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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al kyl ene- (LAG,,, where n =1 -- 5 and where one or nore carbon atons
the al kyl ene radical are replaced by aryl or heteroaryl radicals 10
substituted up to three tinmes by R7, or by (C3-C o)-cycl oal kyl or

het er ocycl oal kyl radicals substituted up to four tines by R7 and one or
mor e carbon atons of the al kyl ene radpcal may be replaced by -S(O"
where n =0 - 2, -0-, -(CO-, -(C9)-, -CHCH, -CRC,

((I\:ll(—l(z)ciA@m |thé’mvé§‘,ﬁl_ﬁher%}§t%z toé%&ﬁ&uﬁg @P?‘JO@%%) .- N(CO 15

COQ( C1-C6) - al kyl , CONH2, , CONH( Cl-C6)-al kyl, CON (Cl-C6) - aI kyI]2
(C1-Co) - al kyl, (C2-06)-al kynyl, . (C2-C6)-al k nyl, O (Cl-C6)-al kyl, wher
one, nore or all hydrogens in the 20 al kyl d&Hi cal s may be repl aced by
fluorine; S02-NH2, SO2NH( Cl- CG -al kyl, SO2NRCL- C6) - al kyl ] 2,

S- (C1- C6) - al kyl, S- g y al kyl, SO(CHZ) - phenyl,
S02- (*C1- C6) - al kyI, b = 0 - 6 and the phenyl
radi cal may be REPLACEly 3 S@gstituted up to two tine
F, d, Br, OH CF3i ]

NH2, NH (Cl-C6) - al kyl ,-

1- C6) - al kN, NH(Cl- C7)-acyl, phenyl, O-

( 1206)-al kyl, (Cl-08)-al kyl, NH2:

of

e

S

(CH2) " - phenyl , whereRB =0 - 6, whbre th R3 ring may be nmono- to
trisubstituted by F, d, Br, I, OH CF3, QN, OCF3, O (C1-C6)-alkyl,
(C1-C6)-al kyl, NH2, NH( C1- CG)-aI kyl, N(( -al kyl )2, S02-CHs, COON,

COO (Cl-C6)-al kyl, CONH2; R7 is F, d, Br, CF3, NO2, N3, CN, COOH,
COQ(C1-C6) -al kyl, CONH2, 10 CO\IH(Cl-CG)-aIk4f CO\II(Cll C6) - al kyl ] 2,
(C1-C6) -al kyl, (C2-0C8)-al kenyl,

5 inwhich

" R1,R2,R3, R4, R5, R6 independently of one another are (C1-Cgo)-
' alkylene-(LAG)n, where n = 1 — 5 and where one or more carbon atoms
| of the alkylene radicat are replaced by aryl or heteroary! radicals
10 A -substituted up to three times by R7, or by (C3-C1o)-cycloalkyl or
' heterocycloalkyl radicals substituted up to four times by R7
and one or more parbon atoms of the alkylene radical may be replaced
by —S(O)s-, where n = 0 - 2, -O-, (C=0)-, -(C=8)-, -CH=CH-, -CZC-,
-N((C1-Ce)-alkyl)-, -N(phenyl), -N((C1-Cg)-alkyl-phenyl)- , -N(CO-~
15 (CH2)1-10-COOH)- or -NH-;

H, F, Cl, Br, I, CFs, NOz, N3, CN, COOH, COO(C+-Cg)-alkyl, CONH,,
CONH(C1-Cg)-alkyl, CON[(C4-Cs)-alkylls, (C1-Ce)-alkyl, (Cz—Cs)-alkényI,
(C2-Ce)-alkynyl, O-(C+-C¢)-alkyl, where one, more or all hydrogens in the
20 alkyl radicals may be replaced by fluorine;
| SO2-NHz, SONH(C4-Cg)-alkyl, SO.N[(C+-Cs)-alkylls , S-(C4-Ce)-alkyl, S-
(CHz)n-phenyl, SO-(C4-Cg)-alkyl, SO-(CHy),-phenyl, S502-(C1-Cg)-alkyl,
SO2-(CHz)n-phenyl, where n = 0 — 6 and the phenyl radical may be
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(C2-C6)-al kynyl, O (C1-C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; PO3H2, SC8H, S02-NHZ2,

S2NH( C1- C6) - al kyl , S2N[ (Cl-CB)-al kyl]12 , S (Cl1-Cg)-alkyl,

S-(CH2),, -phenyl, SO (Cl-C6)-al kyl, SO (CH2)n-phenyl, 15

S02-( C1- CB) - al kyl, SQ2- (CH2) n-phenyl ,3where n = 0 - 6 and the phenyl

radi cal may be substituted up to two tines by F, d, Br, OH CF3, NO2, CN,

OCF3, O (Cl1-C6 | 2 N
NH- ( C1- cgs) al kifﬁbﬁmytgf( \(\é@i%ﬁb 5oy ﬂ(@ol @éc i Noﬁhgﬁmu(?%?’(%ﬂ);;
phenyl, where n(ér@s)-aﬁiyl eCe)-alkgl Dibnyl ring may be 20 rmno- to

(a6 i At ey Rlo R ek Bop e debenid S
~ 00D (Cl-C6) - al kya:Hzmmynmmnieﬁswa@fefh@}M@ nggwg?nf n@éh{gar an

trisugar residue, tetrasugar residue; 25 a su

amPno aci d. reS| mfv‘él stiivted by op &bt Brid, OB CRseNGanEN, D0Fs, 4G Tealkyy aci ds;

mono- ) ai < or t 1PEgErPISk N KTl Wbt Szt Bobi. 50°

- (CH2) o- 1o- SOBHcotogm .hqu((Q))N 2, -(CH2) 0- 10- O P(O) (OH) 2,
- (CH2) 0- 10- 000H 0 CNH2) ;- (CH2) 0- 10- C{ =NH) ( NHOH) ;
REPLACEMENT SHEET (RULE 26) 4 NR8 C(=NR9) (NRLORL1); where n =1 -- 5 and RS,

phenyl ¥ (C1- 06) 1 s B 1 KB s BN BIOB ekl G 1 each
cdBe at |east OGONIH(CHEs) F@lld]/l_p@UN[EQ -Cr)-BRyl13€, @%)Lﬁlk&n?cg%%')“aﬂ&nyl,
(C2-Ce)-alkynyl, O-(C4-C¢)-alkyl, where one, more or all Hydrogens in the
alkyl radicals may be replaced by fluorine;
PQOaHaz, SO3H, SO,-NH,, SOzNH(C1-C6)-aIkyI, SOzN[(C4-Ce)-alkyl], , S-
(C+-Ce)-alkyl, S-(CHa)a-phenyl, SO-(C4-Cg)-alkyl, SO-(CHy)s-phenyi,
15 ~ 80,-(C4-Ce)-alkyl, SO02-(CHz)p-phenyl, where n = 0 — 6 and the phenyl
radical may be substituted up to two times by F, CI, Br, OH, CF3, NO,, -
CN, OCF3, O-(C4-Ce)-alkyl, (C1-Ce)-alkyt, NHp;
C(NH)(NHz), NHz, NH-(C+-Cg)-alkyl, N{(C1-Cs)-alkyl), NH(C;-Cr)-acyi,
phenyl, O-(CH),-phenyl, where n = 0 — 8, where the phenyl ring may be
20 mono- to trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(Cy-
Ce)-alkyl, (C1-Ce)-alkyl, NHz, NH(C4-Cs)-alkyl, N((C1-Ce)-alkyl),, SO.-
CHz, COOH, COO-(C-Cs)-alkyl, CONHy:

(LAG), is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;

25 a sugar acid, an amino sugar;
an amino acid residue, an oligopeptide residue comprising 2 to 8 amino
acids;
an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acyclic
mono-, di- or tricyclic trialkylammoniumalky! radical, -O-(SO,)-OH:

30 -(CH2)0.10-SO3H; ~(CHz)o.10-P(O)(OH),, ~(CH2)0-10-O-P(O)(OH),,
~(CH2)0-10-COOH, ~(CHa)o.10-C(=NH)}(NH;); -(CH2)0.10-C(=NH)(NHOH); -

REPLACEMENT SHEET (RULE 26)



(C1-C30) - al kyl ene-(LAG,,, where n =1 - 5 and one or nore carbon atons of
the - al kyl ene radical are replaced by aryl or heteroaryl radicals
substituted up to three tines by R7, or by (C3-ClD)-cycloal kyl or °

het er ocycl oal kyl - radi cal s substituted up to four times by R7 and one or
nor e car bon atonms of the al kylene radycal may be 10 replaced by --S(On-,
where n 0-2, -0-, -(CO-, -(C9)-, -CHCH, -CC,

-N( (C1- C6) - al kyl N |
NSk )3 g cemmonlon 1piclece 1o buromeblsio sy,

salts. 15 Pr efeﬂ@ﬁf@nden@ywénne@rmm@mamedﬂ (O eCd)eaiky) phenww(&ec@)t | east
one of the radi ng (Cl-C30)-al kyl ene-(LAG,,, where
n=1-5and o%@lyilph%w ?C%:RQP%S}‘F]%E% of the al kyl ene radi cal ar e

repl aced by aryl or heteroaryl radicals substituted up to three tines by

or by (C3-C o)-cycloal kyl or heterocycloal kyl radicals substituted up
t o5f o@nd Wher igyedeh case aidea@tronﬂ)otathearedlmmrm RE muisehave eyleaning adi cal

may g&_ ! %@%ﬁgleﬂé(q_gﬁ)%th% Ny .'Necbﬂgﬁﬂr fnore GarlSon btoms bFhg

- N ( Chtl(;ﬁe)ne rddipdl-pbesplated byl\é(rQQ;r r(éiét%tatyﬂrgdi@@@ﬂubsﬁtute&“rt to'?ﬁféné cul ar

reference is_given to conpounds of the fornul wher e on
" 7"

r adi3 cdimesdy & ]!‘28 bt/t@atﬁaahW@Oqlmmer@w@{Delkel r(akjk(a)s Sutbsilrtetednﬁ) to m)r eI
t
" at capuPtREE 9 RY A nornBrd BdbBA a5y B e bl on Kyl or

héﬂermeglebedlb&yts(@mmlemnS:UOs-tEt-laJ.ec{o#@)to.((c;hsy.e CHEES- b;%:E@ and one or
nor e Cﬁi&o lia)tgmi (tpﬁggylene radi cal be’ repl aced 'S0, , -,
wher e "N&1Ca)-akyll-g=N(p IN((Cruades)y-pheoyy pheRR- 1CH2)1-10-000H) or

- N( CO-[fR) 1_10- COON)- or -NH-. REPLACEMENT SHEET (RULE 26) 5 Very
particul ar preference is given to conpounds of the fornula | where at |east
one and their physiologically acceptable salts.

15 Preference is given to compounds of the formula | where at Ieast one of the radicals
R1 to R6 the meanmg (C1-Cgp)-alkylene-(LAG),, where n = 1 — 5 and one or more
carbon atoms of the alkylene radical are replaced by aryt or heteroaryl radicais
substituted up to three times by R7, or by (C3-C1o)-cycloalkyl or heterocycloalkyl
radicals substituted up to four times by R7 and one or more carbon atoms of the

20  alkylene radical may be replaced by —~S(O),-, where n =0 - 2, -O-, -(C=0)-, -(C=8)-,
-CH=CH-, -C=C-, -N((C1-C¢)-alkyl)~, -N(phenyl)-, -N{(C1-Ce)-alkyl-phenyl)-, -N(CO-
(CH2)1.10-COOH)- or -NH-.

Particular preference is given to compounds of the formula | where oneof the

25 radicals R1 or R3 the meaning (C4-Cao)-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 (Cs-C1o)-cycloalkyl or heterocycloalkyl radicals
substituted up to three times by R7 and one or more carbon atoms of the alkylene
radical may be replaced by ~S(O),-, where n = 0 - 2, -O-, -(C=0)-, -N(CHs)-, -

30  N(phenyl}-, -N(CO-(CHg)1-10-COOH)- or —-NH-.

REPLACEMENT SHEET (RULE 26)



of the radicals R1L or R3 the neaning -(CH2)0.1-NH (C=0

0 1-+(CO C25)-al kylene- (COo0 j-N(R13)0_1-(LAG or -(CH2)o 1-(C=O0_1-N

H (Co- C25) - al kyl ene- (C=0)0_1- N(R13)o_1-(LAG; where one or nore carbon
atons of the alkylene radical are replaced by aryl or heteroaryl radicals
substituted up to three times by R7, gr by (C3- Clo)-cycloal kyl or

het erocycl oal kyl radicals substituted up to three tinmes by R7 and one or

Nt Sy Ba el Btbrchled s ot i EEAREaNTBY iairor il GematiE¥gEshE O™
fur t heofrtheeragiiosts RoocRBTI Atkarihg H{OH ) NH-@C 0 YNe(C-Chg-alyisie-LAG is a
nonosugar _resj due )OE& ac:y)cllc nono-, di- or tric Ic trial kylanmoni uma |

kyl rHdrOx--NRLY étfi-&Bx)o-a(@ﬁ@t)wMH-QCcaG%Ia(;-.allﬂsﬁerm(@w oradical is

: b ' |

t ot r ahyaRIsBreayT: VIR oRS, oo Vupo IR SR ROV radisahee ony
r adh careplécée by rapdror hetadiaey Iradisalssubstitinge Uptto ABraRStirBE by 'RY , iy (Gl |
pyrimdjnyl, pyrazinyl, pyridazinyl, pyridazin-3-onyl, pyrrolyl,
i m daz Shercyasaliad arretérocyclaalkyl raginals substieiedup mhmﬁm%da(z%mn,d ,

hi s . . : : Ccal
L1 <Y onelef e, cdPoe e P15 Siflend S0RA Y n@fep Bt ithe

( C3- C1LO)H,dV( @S Hg ok B O, | anld edlese R13whiagbedd ok €44 one and up to three carbon
atons i ndependently of one another are replaced by NR8, 0 or S(Or, ,
where n = 0 - 2. Exanples are the 25 azetidinyl, pyrrolidinyl, piperidnyl,

e n 2. B _ | di ny| ! |
ol o e Rt gl EhS OB of ePIchfiRE | Bering BOBRIG o ng
the f ol BWIoRPSUPAC 0RPSIA0L REPESMIVENGNGHEEBr (tFttclic 263 kgiarkeniumalkyl

radical, a sulfonic acid or a carboxylic acid.

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

A heteroaryl radical is to be understood as meaning a pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyridazin-3-onyl, pyrrolyl, imidazolyl, pyrazolyl, 1,2,4-triazolyl, indolyl,
20  benzimidazolyl, thienyl, furyl, thiazolyl, oxazolyl, isoxazolyl or isothiazoly} radical.

Heterocycloalkyl radicals are to be understood as meaning (Cs-C1o)-cycloalkyl
radicals in which at least one and up to three carbon atoms independently of one
another are replaced by NR8, O or S(O), , where n = 0 — 2. Examples are the

25  azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, 1,4-dioxanyi, tetrahydrofuryl,
piperazinyl or thiepanyl radical. |

An acydlic trialkylammonium radical is to be understood as meaning the following

group
30
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[(CH2)fI/ NAI I Hin which n =0 to 10 and Alk, and Al k2 i ndependently of
one -anot her each denote a .straight-chain or branched al kyl radical having
| to 20 carbon atonms. 5 An acyclic trial kyl ammoni unal ky! radical is to be
understood as neaning the following group ALkl (CH)n N Alk2 AIk3 in
which n = 0 to 10 and Al k1, A k2, Alkd independently of one another each
denote a 10 straight-chain or branched al kyl radical having 1 to 20 carbon
atonms. A nono- or Alk‘ or tricyclic trialkylamoniumradical is to be
understood H a in for exanple, radicals such as H(CH2)m (CH)P
H+~CH2) (CHZ)n or (CH2)n or (CH2)n N* \\ H"(CH2)P 15 where n,
m and |nd2;§§:wu+ one another can be 0 - 10 and one or nore CH2
groups i ndependenfly of one anot her may be replaced by 0, S(On, where n =
0-2, NH N (C1-d10)-al kyl, N-phenyl or N CH2-phenyl. A nono- or dicyclic
tri aI kyl ammoni umd kyl r adi cal Is to be understood as neaning, 20 for
exanpl e, radicals such as REPLACEMENT SHEET ( RULE 26)

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

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

S An acyclic trialkylammoniumalky! radical is to be understood as meaning the
following group

Alk,
(CH

iy

N

\

Alk,

+

/

in which n =0 to 10 and Alkq, Alkz, Alks independently of one ancther each denote a
10  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

:t___,_.f(CHz)m (CHZ)QH\ CH,)m (CHz)m—-pN
T\ N v —ig

OO

(CHz)n —(CH,)n {CH,)n

or or
16 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(O),, where n = 0-2,

NH, N~(C4-C1q)-alkyl, N-phenyl or N-CH-phenyl.

A mono- or dicydlic trialkylammoniumalkyl radical is to be understood as meaning,
20 for example, radicals such as

REPLACEMENT SHEET (RULE 26)



7 (CHN N_ (CHOP [/ Alki (CH2)n. (CH2)mor or or or (CH2)m-- 0-1 N
----{CH2)n (CH2)n (CH2)n (CH2)P CH 2)M (CH2)p \ Y 1(CH2)m AV" Al k1 Al k(

Al k, where n, mand p independently of one another can be 0 - 10 and one or
nore CH2 groups independently of one another may be replaced by 0, S(OS,,
where n = 0-2, 5 NH, N(Cl -G o)-alkyls Nphenyl or N CH2-phenyl and Al ki is
a straight-chain or branched al kyl radical having | to 20 carbon atons.
Oning to their increased solubility in water, conpared to the parent

compou pharmaceutical ly I ts are particul y suitable for
medi caiﬁz\&sl L;ﬁai—r( )m These(cgl Ht s stjcﬁ'; a pharnﬁm +ng/ accept abl e

ani on orrcatyon. Si table N\(CH)p
2
(CHn or —(CHz)n or _——{CHn
or
Alk1\ |
oAk .
N {CH)n (CH,)n
(CH,)p JCHz}m (CH,) JCH,,_)m
(CHZ)n' + ’ +
N N
(CHm™™ e \A!k1 Ak
or
\ ' (CHz)m-pN
(CHn - >
A]k/ {CHz)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(0O),, where n = 0-2,
5  NH, N-{C4-Cyp)-alkyl, N-phenyl or N-CH,-pheny! and Alk4 is a straight-chain or

branched alkyl radical having 1 to 20 carbon atoms. _
Owing to their increased solubility in water, compared to the parent compounds,
pharmaceutically acceptable salts are particularly suitable for medical applications.
These salts must have a pharmacehtically acceptable anion or cation. Suitable

10 pharmaceutically acceptable acid addition salts of the compounds according to the
invention are salts 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, giucbnic acid, glycolic acid, isothionic acid, lactic

15 acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-

toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
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10 pharnﬁceutically acceptabl e acid addition salts of the conpounds
according to the invention are salts of inorganic acids, such as .
hydrochl oric acid, hydrobrom c acid, phosphoric acid, nmetaphosphoric acid,
nitric acid, sulfonic acid and sulfuric acid, and of organic acids, such
as acetic acid, benzenesul fonic acid,g benzoic acid, citric acid, o
et hanesul fonic acid, fumaric acid, gﬁhconic acid, glycolic acid, isothionic

[ | ' Lonic. acid ,maleic acjd, malic acid,
?ncalt ﬁar#e@g{)#%sd?"%@é#ﬂi’c’u@ﬁﬁg@h’p s diveli tq '6$'Ugﬁlé%ﬁh‘°6'ﬁ{ﬁcsa§c§é!tab’§rtar| c acid
and t rpHarmaiceaticsllycaczebthblé Basie B dte anMhofRih alts, al%lﬁ%@ﬁ%@&gu&wzg
(RULE 26) § purposes, very &ar“cul ar preference 1s gi ven to usi 'g e
chl or i%?eg%w.a%p@%wm palts)ranckalkaling egrthooetpt sditsy(sbiekias maghesiame
anmoni Saki Léjal i metal salts (such as sodiumand potassiumsalts)
and aléd{g | nel ea? metal salts (such as magnesium and calciumsalts). The
scbpe of the invention also includes salts having a pharmaceutically
unaccept abl e anj on,. which salts may be useful internediates for preparing

or puMe&$5IRE HAedavaniionzalse incudasssalis ke dng Bspl'mm.':mnigfif_lnéllyuset |h 2 Cerm

| [ bLr I cat,l Qns re,
ron BByt M, GKORFLA b QR SRS et oo o1
acceptpaifingeharabcetioally accopbleshiRcand/e i se ih%n‘tﬁ%’r@ﬁ%h@é}f& or exanple

an ester that. is able, upon admnistration to a mamual, for ‘exanple man,
to forPOlRIR N Yoo ABBHARNOBE: an active nmetabolite (directiy or indirectly).

1%0 |

Here, the term "derivative having physiological function” refers to any physiologically
acceptable derivative of a compound according to the invention, 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).

15 . _ ,

A further aspect of this invention are prodrugs of the compounds according to the
invention. Such prodrugs can be metabolized in vivo to give a compound according
to the invention. These prodrugs may or may not be active in their own right.

20 The compounds according to the invention can also be present in various
polymorphous forms, for example as amorphous and crystalline polymorphous
forms. The scope of the invention includes all polymorphous forms of the
compounds according to the invention, which form a further aspect of the invention.

25 Hereinbelow, all references to “compound(s) of the formula (1) referto a compound
or compounds of the formula (I) as described above, and to their salts, solvates and
derivatives having physiological function, as described herein.

The compounds of the formula | and their pharmaceutically acceptable salts and
30 derivatives having physiological function are ideal medicaments for treating an
impaired lipid metabolism, in particular hyperlipidemia. The compounds of the
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A further aspect of this invention are prodrugs of the conpounds according
to the invention. Such prodrugs can be nmetabolized in vivo to give a
canpound according to the invention. These prodrugs nmay or nmay not be .
active in their own right. 20 The conpounds according to the invention can
al so be present in various polynorphgus fornms, for exanple as anorphous
and crystalline polynorphous forns. The scope of the invention includes

all po £.Qr ounds according tqQ the invention, which
For m a A LA el Bl bl Frod B e ssBics i ederd songentatancagaces 1 o
"corrpofmq:(re\)emfngtmwtream@ artetidscléRtiemamifckt ound  or conpounds of the
formula (1) as described above, and to their salts, solvates and

derivatives having physiol ogical function, as described herein. The

compou r hei r_.phar mageut i cal l.y acceptabl e salts and
30 der?5§1tc%ngs&ﬁgggn§%h§§ésﬁnﬁ]gébc‘%ln Eflg?@teiﬁ“’&lséerieﬂéélcoﬁéﬂ'iﬁ)%WﬁB f or

tr dat i othenactivpaompouhdpl d netabolism in particular hyperlipidema, The
conpounds of the REPLACEMENT SHEET (RULE 26) 9 forrmula | are also suitable
for nmodul ating the serum chol esterol concentration and for preventing and

treatifg Lagcl ' i f iops. Th d f the f |
(1 *cane BAGt 81§ rfboind B e Al I regltgn R ReBSEHE: Beiede compounds.
The anbiofugice] effechdppemds of atiember oiiaators, fof esatnbRIok Wﬁ%‘?&“@ the desired

bi ol ogical effect depends on a nunber of factors, for exanple on 'the

speci fggnpeB%G QSET, L ,intﬁpqe!dé{s%mribédr_]@é%pf administraiiateand on the
Te el oY CBRION itho Baicih, 0 bBhem, GGy e orid® BPor i oI rdin 0. 1
my to Bol0fmgéypically foem kil Inng taB0ahg sty gt kilobeam of ight 1fot0 :
1o, Cyernple Bt Mefiasil tapiais o capeHissmak contah dphatample diom 0.01
accept®@bi 30 mg, typically from 0.02 to 50 mg. In the case of pharmaceutiéally acceptable
salts, the abovementioned weight data relate to the weight of the diphenyl-
16  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 preseht 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
20 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 compound. Further pharmaceutically active substances can also be present,
including further compounds of the'formula (1). The pharmaceutical compositions
25  according to the invention 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 according to the invention are those which are suitable
30  for oral or peroral (e.g. sublingual) administration, although the most suitable manner
of administration is dependent in each individual case on the nature and severity of
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salts, the abovenentioned weight data relate to the weight of the diphenyl
15 azetidinone-ion derived fromthe salt. For the prophylaxis or therapy of
t he. abovenenti oned conditions, the conmpounds of.the fornmula' (]) can be
used thenselves as the conpound, but preferably they are present in the
formof a pharmaceutical conposition wth an acceptable carrier. The
carrier nust of course be accept abl eldn the sense that it is conpati bl e
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auxi | i anetbacryft acidearedimiethyl methporddateons according to the i nvention are
those which are suitable 30 for oral or peroral (e.g. sublingual)
adm ni stration, although the nost suitable nmanner of admnistration is

depend i REPLACENMENT
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Wthh includes a step in which the active compound and the carrier (which can

15 consist of one or more additional constituents) are brought into contact. In general,
the compositions are prepared by uniform and homogeneous mixing of the active
compound with a liquid and/or finely divided solid carrier, after which the product, if
neoessary, 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

20  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

25 machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration include lozenges which contain a compound of the formula (1) with a’
flavoring, customarily sucrose and gum arabic or tragacanth, and pastilles which

30 include the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.
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separate units, such as, for exanple, capsules, cachets, |ozenges or
tabl-ets, which 10 in each case contain a specific amunt of the conpound of
the formula (1); as a powder or granules; as a solution or suspension in
an aqueous or nonaqueous |liquid; or as an oil-in-water or water-in-oi
enul'si on. As already nentioned, thesegq conpositions can be prepared _
according to any suitable pharmaceutical method which includes a step in
whi ch the active conmpound and the carrier (which can 15 consist of one or
nore additional constituents) are brought into contact. In general, the
conposfultable ather petieacardpayndsiior thercambirtativagerepattionsxireg of the active
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appropriate with one or nore 20 a constirtuents.” Pressed tablets
ca® beaghiewe agyneygisticallyenhgnced actiopoling aclive Eompofihd sompiration cavbs as,
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sui t abf@MpoBnds ima pharpaeewicad prépsxbtioronposi ti ons whi ch are suitable for

peroral ~(sublingual) admnistration include |ozenges which contain a |
conpound of the formula (1) with a flavoring, customarily sucrose and gum
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i nert base such as gelatin and gl ycerol or sucrose an m ar C.

REPL ACHMERIT98HECT P Rderivatbles] suchuas alior exatripde, thosé discloseddyievé or t he
conbi nat.i )" i :al l tidiabetics. .mentioned jn Rote Liste
OO R RIS BN €l e PR RS S Bt

The oral hypoglycemic active compounds preferably include sulfonylureas,

15 biguadines; meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon antagonisté, 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

20  which modulate lipid metabolism, such as antihyperlipidemic active compounds and
antilipidemic active compounds, compounds which reduce food intake, PPAR and
PXR agonists and active compounds which act on the ATP-dependent potassium
channel of the beta cells.

25  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.

30  In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, such as, for
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wi th the conpounds of the formula | according to the invention in
part-icular to achieve a synergistically enhanced action. The active
conmpound conbi nation can be admnistered either- by separate adm ni stration
of the active conpounds to the patient or in the formof conbination
preparations conprising a plurality gfp active conpounds in a

phar maceuti cal preparation. 10 Antidiabetics include insulin and insulin

der i vapkyeple, e2efimitse, 1 Qésﬁéaﬁglir%qu% fpus(r) or ~HWR 1964, GLP-1

derivatives, such as, for exa osé disclosed by Novo Nordisk A/S in
WD 98/08871, and oral hypogl ycem c active conpounds. The oral hypoglycemc

active,conpounds,. rege{ bl, ir{pl,u e sul fonyl ureas, 15 bi guadi nes,

megl it !mpﬁésm%s’gﬁﬁa Q@Si'ﬁ\é%n e dne epnRoENde Phthe Pimsla bacosi dase
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openers, _spl?:h %@%?mgggmlﬁéfhosegé@@?%@éhgﬁy%\a/%é’I@F%?{lﬁ&%/ Sin W
97/ 628Biglkazone, piudite®ne, UhT«801 Gig82570zer s, inhibitors of liver enzymes

i nvolved in stinmulating gluconeogenesis and/or glycogenol ysis, nodul ators
of glucose uptake, conpounds 20 which nodulate |ipid netabolism such as

ant i hypeshe Bt ' ISRARRMAN hd LB ) L e conpounds,
conpounds whi ch _rrggﬁ%gﬁpgéd i nlt%gkg?e %@ﬁﬁagﬁ%é bgtlg%ef%@rqf{{é%and active
conpoufdetinipterad inceorobinatien with-al BRARI alphapagarist, such abafonelxanfplé Tewet a
cells. 9§7§B'<EY\P?§ -FITbOdi ment of the invention, the conpounds of the formula
| are “admnl's ?‘e‘d i n conbination with an HM3CoA reductase inhibitor such
asiQ si nvastatin, fluvastatin, pravastatin, |ovastatin, atorvastatin,
cerivastatin, rosuvastatin. 30 In one enbodi nent of the invention, the

conpouli@neembediment i the invansionathe eomspeueds ohtheoiobinute | are with a |
(132°| ©sh&mHistBRIPIPIBinL RS Rith%d mixeif BPAR a{p?lfallg%EnErlfléngl\éErl'}srrt, Sher gs,(l%lrJLE 26)
_ example, GW 1536, AVE 8042, AVE 8134, AVE 0847. -

15 In one embodiment of the invention, the compounds of the formula I 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
20. 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
25  example, HMR 1453.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as, for example, Bay
194789.

30

In one embodiment of the invention, the compounds of the formula | are
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exanpl e, ezetim be, tiqueside, panmaqueside. |In one enbodi nent of the

I nvention, the conmpounds of the formula | are admnistered in conbination
with a PPAR ganma agoni st, such as, for exanmple, rosiglitazone,

pi oglitazone, JTT-501, G 262570. In one enbodi ment of the invention, the
conpounds of the formula | are adm qgs/\t/ered I n conbination with a PPAR

al pha agoni st, such as, for exanple; 9578, GW7647. 10 In; one

adni ni Sy nigferad 8 cOBRBIGR wit o ORI R HOSAAL S 283FF st such as.
for example, clidéityBdmindyEoRR6éRampVE 8134, AVE 0847. 15 In one enbodi nent

of the invention, the conpounds of the fornmula | are admnistered in
conbination with a fibrate, such as, for exanple, fenofibrate, clofibrate,

bezaf ijar |ﬁv@§ﬁ fathe | | t npounds of the

for rrullg cﬁ%ez?rgb% a%rr%edrfﬁg?ére .Ifoﬁ’ E%n%?ﬁgéﬁr?)&né %ﬁhﬁ fgﬁ“ﬁ%:l é)rghi bitor, such
asp f aadministeted inBpymidifati®9 u@th dh DMBL. 28460r induten Such dsD férmex epli ment of
the i ﬁ%loﬂ”fhﬂhlg gg ounds of the formula | are admnistered in '
conbi F}é A i 1 ¢ acid absorption inhibitor, such as, for 25

exanpl e, HWVR 1453. I n one enbodi nent of the invention, the conpounds of the
formula 1 are adnministered in conbination with a CETP inhibitor, such as,

f or examiecemBagimargdafdhe ird@ntionpthe eorhpdimdsdf Hie fohaulanivaet i on, the
corrpouap n%in?sftelteh lnfc%rm Il‘lgﬁtl)n \aavritﬁ a%ERbﬁqile{\br[tﬁ%%%E ésl?%rEe)gaGn)'lple,

10 avasimibe.

In one embeodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant, such as, for exampie, OPC-14117.

15 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 1 are
20  administered in combination with an ATP citrate lyase inhibitor, such as, for example
SB-204990.

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

In cne émbodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagonist, such as, for éxample,
CI-1027 or nicotinic acid. '

30

In one embodiment of the invention, the compounds of the formula | are
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13 adm nistered in conmbination with a polyneric bile acid adsorber, such

as, for exanple, cholestyram ne, colesolvam. In one enbodi ment of the
i nvention, the .conpounds of the formula | are .administered in conbination
with an LDL receptor inducer, such as, for exanple, . HWR1l .1, HVRL586.

I n one enbodi nent of the invention, ie conpounds of the formula I are
adm ni stered in conbination with an T inhibitor, such as, for exanple,

10 pmbe. In nmbodi t of the jnvention, the conpounds of the
f or mul acPinisigredin, comaingfion Wik 2. (Ras RhIkRT.GUCh dth fe asRPIBaRIIstabich as,
for exanple, OPC-14117. 15 In one enbodi nent of the invention, the

conpounds of the formula'| are adnministered in combination with a

| i poprlﬂtmmembpdkeemtrﬂfitbeﬁm.fe,ntiencthmmpomncés(afrm&aéormﬁl@l!1:886. I n28ne
enbodi Qf t | nventi.on, .t he conpounds of the fornula | are

adni ni%@ﬁfné ef%@o‘f%?‘?fﬂ?*'%%t"ﬁS@W'ATP citrate lyase inhibitor, such as,

f 06 eXiaratieeembBHRED e cdpitdLEPRR FRALIS arteihNIRSYdIR comiinaiipounds
of the fornula | are administered in conbination wth a squalene

synt hevitk @ sulfenplures, sushas, iy, exaonple2®liastamides, gliByBeiagddoglipizidene

enbodi ggz the invention, the conpounds of the fornmula | are
adm niérfc ¥ n conbination with a li poprotei n(a) antagoni st, such as, for

exanpl I&, oneCbmbOaitent, tHecedrhpbends bEtheRrDIiONs e UhAMISIERN iRfconftSnatiient i on,
the conpounds of the formula | are REPLACEMENT SHEET (RULE 26)

with a biguanide, such as, for example, metformin.

10 In 'another embodiment, the compounds of the formula 1 are administered in
combination with a meglitinide, such as, for example, repaglinide.
In one embodiment, the compounds of the formula | are administered in combination-

. with a thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone,

rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in

16 WO 97/41097, in particular 5-[[4—[(3,4—dihydro-3-methyl—4-oxo-2—quinazol_inyl-
methoxylphenyllmethyl]-2,4-thiazolidinedione.
In one embodiment, the compounds of the formula | are administered in combination
with an o~-glucosidase inhibitor, such as, for example, miglitol or acarbose.
In one embodiment, the compounds of the formula | are administered in combination

20  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 compounds, for example in combination

25  with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and
metformin, ihsulin and a sulfonylurea, insulin and metformin, insulin and troglitazon,

_insulin and lovastatin, etc. '

in a further embodiment, the compounds of the formula | are administered in
30  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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14 adm nistered in conbination with a lipase inhibitor, such as, for
exanple, Olistat. In one enbodi nent of the invention, the conpounds of the

formula | are admnistered in conbination with insulin. 5 - In one
enbodi ment, the conpounds of the fornula | are adm nistered in conbination
with a sul fonylurea, such as, for ex | e, tol butam de, glibenclam de,

glipizide or gliclazide. In one enbodi nent, the conpounds of -the fornula I
are administergd. . ' ' .'tha i de chas for npl e,
et 1 or RORES g Mcaanuft-confertzBinghsiondy SPvnit o 6K B o
adm ni gyehRE, isBroteAMYcliptd KnKibitBra R 'sbi‘d’tbﬁ‘iﬁ arﬁPﬁ&a@?enc%rgfc exanpl e,
repaglinide. |n one embodi nent, t he conpounds of the formu are

admi ni §0BSYNdS, éldﬂitﬂgmat@,rbombeﬁn@gonlséa@almn@@rtagmstsuganb for

- exanpl | i ne siglitazone, .ar the
comounBunbig bl RBymEpd el B8 MCeodbads, TEHT Ruanil Rrobdiiisidhi 007,

i n par Rigrd modotdtork, Idﬁm%gbmmdrg;f\?a §t¥ (brbree@iping UdosveRinny! -

met hoxy] pheny nethg “t hi azol i di nedi one. I n one-enbodi ment, the

corrpou ﬁ@SQiaﬂ‘U]%BfIB tmpss, |Pl%ﬁB readilatoss,dR$R madulatdss oa TR ageinisis.an .

a- gl ucosi dase inhibitor, such as, for exanple, mglitol or acarbose. In one

enbodi nent, the conpounds of the formula | are adm nistered in conbination

20 wi t In afe @pttoBmeRNBOtHEdNVBALSh, 354 %%rtd&vé\EBwﬂcﬁpgﬂ% 'Iléptht assi um

channel -of beta cells, such as, for exanple m de i bencl am de,
gl i pi zim@nemmlm@nbﬂhe Fanslaef aoﬁvae:onmmmdeusmampmrnmm conmpounds of
thfofo'éW{Hh%té e adm nistered in conbination wth nore than one of the
above I oned cOrrpounds for exanple in conbination 25 with a

sul f onyn one@nsbutiiment,fthe mmnhereaawammbcurﬁﬁsaéﬁﬂ@éaﬁb@%?demmqfarﬁinée and.
met f or insulin and a sul fonylurea, insulin and netformn, insulin and
trogli i?hg@ﬂther 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.
15 | |
In one embodiment, the compounds of the formula | are administered in combination -
with fiber, preferably insoluble fiber, such as, for example, Céromax®. The
combination with Caromax® can be given in one preparation or by separate
administration of compounds of the formula ! and Caromax®. Here, Caromax® can
20  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 | with Caromax® is, in addition to an enhanced action, in
particular with respect to the lowering of LDL cholesterol, also characterized by its
improved tolerability.

25
It goes without saying that each suitable combination of the compounds according to
the invention with one or more of the compounds mentioned above and optionally
one or more further pharmacologically active substances is included in the scope of
the present invention.

30
' The invention furthermore provides both sterecisomer mixtures of the formula l and
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insulin and | ovastatin, etc. In a further enbodi nent, the conpounds of the
formula | are admnistered in 30 conbination with CART agonists, NPY

agoni sts, MC3 and MC4 agoni sts, orexin agonists; H3 agonists, TNF °

agoni sts, CRF agonists, CRF BP antagonists, urocortin REPLACEMENT SHEET
(RU:E 26) 15 agoni sts, 03-agonists, M%H (el ani ne-concentrating hornone)
ant agoni sts, CCK agonists, serotonin reuptake inhibitors, m xed serotonin

ant agoniep HEpls e ATRING ol F o) Pt SBRE RO B s rout iR
. agoni sand thiepareptiasterpomies. Thelmitudsiare Wepbrsted byadtrbm bhfcS, DA

agoni sts (bronocriptine, dopre)(n), |I|ipaselanylase inhibitors, PPAR
nodul a S. RXR nodul ators or TR-(3 agonists. In one enbodi nent of the
i nvention, the further active conmpound is leptin. In one enbodinent, the

further active conpound is dexanphetam ne or 10 anphetam ne. In one
entfodi Reefererideds igiverhterbath rasemiccambengniicmésedlly susicempurd@ drané | ur ani ne.

| n anot her . e i t,.the further active conpound is sibutramne. In one
enbodi f?ému,la [Tagg‘ﬁ[}%ﬁﬂ‘@mgﬁmweéonpound is Olistat. In one enbodinent, the
further active conpound is mazindol or phenterm ne. 15 In one enbodi nent,

the conmpounds of the formula | are adm nistered in conbination wth fiber,
preferably insoluble fiber, sugh as, for exanple, Caromax(r). The ‘

conbination with Caromax(r) ,dn be given in one preparation or by separate
he formula | and Caromax(r). Here, :
9

adm ni strati on @Hconpound

Car ona can 0 al so be & Qystered in the formof food, such as, for
exanpl e, 2 oads o j bars. Conpared to the individual active
compound ¢ conbi nat[1 0

R5 0 R3

R4

Sugar residues are to be understood as meaning compounds which are derived from
10  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, sedoheptuloss,
glucosamine, galactosamine, glucuronic acid,'galacturonic acid, gluconic acid,
galactonic acid, mannonic acid, glucamine, 3-amino-1,2-propanediol, glucaric acid
15 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. Lactose, maltose and cellobiose may be mentioned by way of
20 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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conpounds of the formula | with Caromax(r) is, in addition to an enhanced
acti.on, in particular with respect to the |lowering of LDL cholesterol,

al so characterized by its inproved tolerability. 25 It goes w thout saying
t hat each suitabl e conbination of the conpounds according to the invention
with one or nore of the conpounds nenf4 oned above and optionally one or
nore further pharmacol ogically active substances is included in the scope

of t hguraBReRotd j ' ' re_provides both
stereoi somer m i‘%dﬁwgs@r gg&t Lozq?%-lrﬁ %*%&Fggﬁggéﬁégﬁwgﬁkwt 26) 16
t he pub@nzyleaeeivls(bﬁezeylopivalmgl,ﬂ[ﬂlyhuéﬂ-ﬂuiy!aimbtﬁylaﬂgtl,eb@myﬁﬁeﬁé,xtures of the
forrrulf% ancf. the pure diﬁs@ﬁdt'?_r@?ong%_. The m xtures are separated by

chr oma XQPQ@FN‘E’G” ROPTgPYi RIPEHNE 9E0WPSen to both racenic and
"enantionerically pure conpounds of the fornula | of the follow ng

structure: R4 Sugar residues are to be understood as neani ng conpounds
whizh dhe teeni‘seing acids” ad"amido seid msiduded refees, fohbxdmplyto thé 0 7 car bon

at ons el qng.ta the or, the L ries; also included are am no
sugar s,g‘{égﬁ@g¥m%f'83ﬂ%ﬂ§ 6t Eﬁ%@a‘?r Ia%qrags_, @&@@Wm%@m&%'ﬂdw uct ose,
gal act ose, ribose, erythrose, glycerolal dehyde, sedoheptul ose,

gl ucosam ne, gal actosam ne, glucuronic acid, galact uronic acid, gluconic
aci d, alg@ingtoni c aci glycinennoni c aci groligleucani ne, 3-ani'no-1, 2- propanedi ol ,

gl ucar | i.d 15 and actaric acid be nentioned by way of exanple.
Di sugaFgStgﬁg sacchari ﬂ%bgﬁlgrrposed of Q[I&%mglf'gar units. Di-, tri- or

t etQr asaspindiciadihs isoleucine arginine
. glutamic acid lysine serine

phenylalanine leucine threonine
tryptophan methionine va-line
tyrosine asparagine

15
2-aminoadipic acid 2-aminoisobutyric acid
3-aminoadipic acid 3-aminoisobufyric acid
beta-alanine 2-aminopimelic acid

20  2-aminobutyric acid 2,4-diaminocbutyric acid
4-aminobutyric acid desmosine
piperidine carboxylic acid 2,2-diaminopimelic acid
B-aminocaproic acid 2,3-diaminopropionic acid
2-aminoheptanoic acid N-ethylglycine |

25  2-(2-thienyl)glycine 3-(2-thienyhalanine
penicillamine sarcosine
N-ethylasparagine N-methylisoleucine
hydroxylysine 6-N-methyllysine
allo-hydroxylysine N-methylvaline

30 3-hydroxyproline norvaline
4-hydroxyproline norleucine
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are formed by acetal -1i ke binding of two or nore sugars. Here, the bonds
may -be in the a- or J3-form Lactose, naltose and cel |l obi ose may be
mentioned by way of 20 exanple. If the sugar is substituted, the
substitution is preferably at the hydrogen atom of an OH group of the
sugar. REPLACEMENT SHEET (RULE 26) 17 Suitable protective groups for the
hydr oxyl groups of the sugars are su5§tantially: benzyl, acetyl, benzoyl,
pi val ayl trit%l, tert-butyldinmethylsilyl, benzylidene, cyclohexylidene or
isoprdé?@?%@ﬂ@ Brotective grouﬁ@ﬁﬁ¥W@ term "anino aci ds" or "amno acid
resi dugpisbRi@inme for exanple, to the stereolsoneric forns, i.e. the D or
L fornms, of the follow ng conpounds: al anine glycine praline cysteine

hi st i dimmeetyylglyoimane 10 aspartic acid isoleucine arginine glutamc acid

| ysi ne serine phenylalanine |eucine threonine tryptophan nethionine
valine tyrosine asparagi ne 15 2-am noadi pic acid 3-am noadipic acid

ESFgB%?@;HmAgiagtiﬁg 8 BRI ¥EiS, R nvenfBhANBANSH %=8Usdd (Bt REhs4de
Libke, The Peptides, Volume 1, New York 1965, pages XXIH-XXIII; Houben-Weyl,
Methoden der Organischen Chemie [Methods of organic chemistry], Volume XV/1
and 2, Stuttgart 1974). The amino acid pGlu denotes pyroglutamyl, Nal denotes 3-(2-
naphthyl)alanine, azagly-NH, denotes a compound of the formula NH2-NH-CONH,

10  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 cligopeptide is to be understood as meaning a peptide constructed of 2 to 9 of
the amino acids mentioned above.
15 .
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(Obazl), Glu(Obut), His(Tos), His(Fmoc), His(Dnp), His(Trt),
20 Lys(Cl-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 benzyloxycarbonyl (Z)
radical, which can be removed by 'catalytic hydrogenation, the 2-(3,5-

25  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 hydrochleric acid, and the 8-fluorenylmethyloxycarbonyl (Fmoc) radical, which
can be removed using secondary amines.
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6-am nocaproi c acid 2-am noheptanoic acid 25 2-(2-thienyl)glycine
peni-ci |l am ne N-ethyl asparagi ne hydroxylysine allo-hydroxylysine 30
3- hydroxyprol i ne 4-hydroxyproline 2-am noi sobutyric acid _ _

3-am noi sobutyric acid 2-amnopinelic acid 2,4-diam nobutyric acid
desnosi ne 2, 2-diam nopinelic acid 2, 3-di am nopropionic acid

N- et hyl gl ycine 3-(2-thienyl)al ani ne 19sar cosi ne N net hyl i sol euci ne
6-N-nmet hyl | ysine N-nethylvaline norvaline norleucine REPLACEMENT SHEET
(RULE 2Bg ingention furthermore relates to a process for preparing diphenylazetidinone

derivatives of formula I.

H
R6 R2 | R6 Ry
7N

R5 o D/(CHZ)X-Y- R12 Rs o) N@“{z)x
R4 R4 T

w

/

(CHy|, .
(CH,)z
/(CHZ}V W 0-6
{LAG)

'Y can be 8, O, (C=0), (C=S), CH=CH, C=C, N((C4-Cg)-alkyl), N(phenyl), N((C4-Cs)-
alkyl-phenyl), N(CO-(CHz)1.1-COOH) or NH; | '
R12 can be Hor, if Y = (C=0) or (C=S), OH;
W can, independently of Y, be an up to trisubstituted aryl or heteroaryl radical or an
10  up to tetrasubstituted (03—015)-cyc!oalkyl or heterocycloalkyl radical or —S(O),-, where
n=0-2,-0-, (C=0})-, -(C=S)-, -CH=CH—, -C=C-, -N((C1-Cg)-alkyl)-, -N(phenyl), -
N((C1-Ce)-alkyl-phenyl)-, -N(CO-(CHz)}1.15-COOH)- or -NH- or a bond; -
v, X, y and z independently of one another can be 0 to 10.
In compound Il, -(CH2)x-Y-R12 can alternatively also be attached to one of the other
15 two phenyl rings.

The process for preparing compounds of the formula | comprises, for example,
reacting an amine of the formula It with an alkylating or acylating agent which,
preferably in the omega position, carries a further functionality- if appropriate in

20  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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i sodesnosine alto-isoleucine N nethylglycine ornithine 5 - For

abbr-evi ating the am no acids, the conventional notation was used (cf.
Schroder, Lubke, The Peptides, Volune 1, New York 1965, pages XXl I-XXlI1;
Houben- Wyl ,  Met hoden der Organi schen Chem e [ Met hods of organic

chem stry], Volume XV/1 and 2, Stuttgart 1974). The amno acid pGu

denot es pyrogl ut arryl NaI denot es 3-(2- naphthyl)al ani ne,. azagl y- NH2
denote he co g {mb N!—|2 NH CONH2 10 and DAs denotes the D
form o 35}3‘5 ¢ 8¢ M"S%\f@é‘l’d uslatetherjayentigndnirpare ﬁdﬁﬁﬁf‘éﬂthmﬂémltlﬂﬁs are
acid a parYee

oli gopgﬂﬁggnﬂmﬁ;ﬂhg?iﬁg J(:aﬁrégdtn(?ocfhgédnean%ggn%ée}ip € cor@@bgct ed of 2 to 9
of the am no aC| ds nentioned above. 15 Suitable protective groups (see,

for exgng I T.W Geene, "Protective G oups in Organic Synthesis") for
am no é@?ea e primarily: Arg(Tos), Arg(l\/ts) Arg(Mr), Arg(RPW),

o 0 cogt 1A EEROOy DRSNS B 8RR RS 3y e

Lys ( BoéX4-methozyp! @aﬁ)@Bpkg:azemm-auylmenmceBmin)oyl}ﬂlnehamy)b,enfon(ms17)
Trp(CHO), Tyr(Br-2z), Tyr(Bzl) or Tyr(But). Ami no protective groups that are
preferably used are the benzyl oxycarbonyl (Z) radical, which can be
renoved by catal ytic prydrogenation, the 2-(3,5 25 : :
di met hyl oxyphenyl) pyl (2) oxycar bonyl (Ddz) or trityl (Trt) radical, which
can be renoxed ayak acids, the t-butyl carbamate (BOC) radical, which
can be 3 3M hydrochloric acid, and the

9-fl uorg bonyl adlcal ich can be renoved using
OO

second&ry”anm nesd
OH OH

10
a) 3-[5-(t§n—buty1qimethylsilany!oxy)—5—(4—ﬂu_orophenyl)—pentanoyl]~4-phenyl-
oxazolidin-2-one (1):

- 15 27 g of 3-[5-(4-fluorophenyl)-5-hydroxypentanoyl]-4-phenyloxazolidin-2-one, 13.6 g

' of tert-butyldimethylsilyl 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 dissoived in ethyl acetate and extracted two times with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated under reduced

20  pressure, This gives 3-[5—(tert-butyldimethylsilanyloxy)~5-(4—ﬂuorophenyl)—penténoyl]-
4-phenyloxazolidin-2-one (1) of molecular weight 471.65 (CasH34FNO,SI); MS (ESH):
340.28 (MH" - HOSi(CH3)2C(CH3)s).

REPLACEMENT SHEET (RULE 26)



REPLACEMENT SHEET (RULE 26) 19 The invention furthernore relates to a
process for preparing di phenyl azetidi none derivatives of formula I. 0-6
(CH2: (CH2)v W5 0-6 Y can be S, 0, (CO, (C=S), CH=CH, CEC,

N((C1-C6)-al kyl), N(phenyl), N((Cl-C6)- alkyl-phenyl), N(CO (CH2)1-10- COOH)
or NHF R12 can be Hor, if Y = (C=0 qr (C=S), OH, Wcan, independently of
Y, be an up to trisubstituted aryl or-'heteroaryl radical or an 10 up to

t gE ro)af]BPs %ﬁ%?%ﬁﬁggg%}%thcﬁ%lla%’oﬁ@)% fPet S0 OCr?'y‘f) P2 ey hé%% Carlty o
“N((CL Co) - -ty gégqiehw@iwzuid)ne-s dﬂ@%&%ﬁ@ﬂﬁéﬁﬁﬂﬂ&@ibﬂ&ne @hndent 1y of

-N(CO (CH2) or -NH or a
one another can be 0 to 10. In corrpound I, (CHZ)x Y-R12 can alternatively

f
prepar g 48 Igrﬁ%eit B B k24 a8 Sl e, P ocess 1o
amisne pmenyméz@llmz-ohb (M bre a.a@s@lk;lédhﬁssognmf (ﬁ&Bﬂb?ér?@l%aﬁQeﬁ‘é ay BPI

preferﬁbly in the onmega position, carries further functronality-

appr opbHRigLase and 4P dldeg ob4- [%mﬂthcwmeﬂuhvmmnfthyllbenzowe are ardgggl on of
Ceprt 853 WRdolinat i o84 181008 580k Elned MRl e bAdel ¥ T
cooled solution, and the mixture is stirred at —10°C for 30 min. The solution is then
cooled to —30°C, and 44 ml of titanium tetrachloride solution are added. The reaction
10 mixture is stirred at from —30 to -40°C for 2 h. The solution is then allowed to warm to
_room temperature and the reaction solution is washed successively With_ 200 mi of
2N sulfuric acid, 300 ml of 20% strength sodium hydrogen sulfite solution and sat.
sodium chioride solution. The organic phasé is dried over magnesium sulfate and
concentrated under reduced pressure, and the residue is purified on silica gel using
15 n-heptane/fethyl acetate 3/1. This gives 4-[5- ~(tert-butyldimethylsilanyloxy)-5- (4-
'ﬂuorophenyl) 1-(4-methoxyphenyl)-2-(2-oxo-4- phenyloxazolldlne-S- ,
carbonyl)pentylamino]benzonitrile (2) of molecular weight 707.93 (C41H4sFN30O5Si);
MS (ESI): 590.51 (MH" - C7H3N,).

20
c) 4-[3-[3—(tert-buty!dimethylsiIanyloxy)—S-(4—ﬂuorophenyl)propyl]~2—(4—
methoxyphenyl)-4-oxoazetidin-1-yllbenzonitrile (3):

13.2 g of 4-[5-(tert—butyldimethylsilanyloxy)-S-(4—ﬂuorophenyl)~1-(4-methoxyphenyl)-
25 2—(2—‘oxo-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile (2) are dissolved
in 380 mi of methyl tert-butylether, 18.6 mi of N,O-bis(trimethylsilyl)acetamide and
1.86 ml of a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran are
added and the mixture is stirred at room temperature for 2 h. After the reaction has
ended, 10 ml of acetic acid are added, the reaction mixture is concentrated under
30  reduced pressure and the residue is purified on silica gel using toluene/ethy! acetate
50/1. This gives 4-[3~[3-(tert—butyldimethylsilany]oxy)-3-(4-ﬂuorophenyl)propyl]-2—(4—
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The exanpl es bel ow serve to illustrate the invention in nore detail,
without limting the invention to the products and enbodi nents descri bed
in.the exanples. Exanple | 5, 2,3,4,5, 6-Pentahydroxyhexyl am de of
4-(4-(4-[3-[3-(4-fl uorophenyl) - 3-hydroxypropyl] -

2- (4- met-hoxyphenyl ) - 4-oxoazeti di n- 1- g benzyl car banoyl } phenoxy) benzoi ¢ acid
(7). OH 10 3-[5-(tert-butyldinethylsila

nyl OXymeﬁ'ld hbn ﬂmbild'ﬁ gmw&bnnmer{bfaffﬂnoiélﬁﬁaﬁ%éugpf‘s& Be (1): 15

27 g of _3- uoro hen roxypent anoyl | - 4- phenyl oxazoli di n- 2- one,
13.6 ¢(C 3@11‘137[': 5!)6 Msd &56)( +th.ori de and 10.2 g of imidazole are
dissolved in 36 ml of di methylformamde and stirred at 60C for 90 mn.
After the reaction has ended, the mnixture is dissolved in ethyl acetate
and extracted two ti mas with water. The organic phase is dried over
magnesi um sul f at e | tered and concentrated under reduced 20 :pressure.
Ths gqi)\,es 4-[3-[3-(4- Fluorophenyl)—3 -hydroxypropyi]-2-(4-methoxyphenyl)-4-oxoazetidin-

3-[5-(tent-hi ]yh f@'}@éf)l anyl oxy) - 5- (4-f 1 uor ophenyl ) - pent anoyl ] -

4- phenyl oxazg’ ed(l) of nol ecul ar wei ght 471.65 (C26H34FNO4Si ); M5
(ESI) 340 28 (M—l* HOSI (CH3) 2C( CH3) 3) REPLACEMENT SHEET (RULE 26) 21 b)

4- [ 5 | di met hyl si | anyl oxy) - 5- (4-f1 uorophenyl) - 1- (4- met hoxyphenyl ) -
2- 'ieﬁtxfa%ﬁiraemlsyaamlpwh%(t}ﬁblmwmyﬁpmmaﬂzbm-t rile (2): -

16. 2

3- 5- (tem‘”‘gﬁ SYERsreldinrLyibRepzenitile (3) Ao diRealyed IR MRSy 1 | - 4-
pHQnyItet«‘abpdinoanZOdHern( &) acetiz adid soMV@A3imI 6txD1 M sefutidh@fl or onet hane. 19.8

benzorelAPHB/aRRORAB SUOHHR 1 kelratbrcteean pis adgrdand dne miuraibatired of
tri metabrbdi tempdrbtlrafér 2he ARBHRS 4.82 H%f the tetrabutylammonium fluoride
solution are then added, and the mixture is stirred at reflux temperature for another
" 3 h. The cooled reaction mixture fs concentrated under reduced pressure and the
16 residue is purified by silica gel chromatography using n—heptane/éthyl acetate 2/1.
This gives 4-[3-[3-(4—ﬂuorophenyl)-3-hydroxyprdpyl]-2-(4-‘meth0xyphenyl)-4—
oxoazetldln -1-yl}-benzonitrile (4) of molecular weight 430.48 (CzaHzaFN203) MS
(ESI): 431 24 (M+H").

20
e) 1-(4-Aminomethylphe nyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyi}-4-(4-
| methoxyphenyl)-azetidin-2-one (5):

1.272 g of 4—[3-[3-(4-ﬂuorophenyl)—3-hydroxypropy!]-2—(4-methoxyphenyl)-4-

25  oxoazetidin-1-yil-benzonitrile (4) are dissolved in 90 ml of ethanol, 10 ml of conc.
ammonia solution and an excess of Raney nickel are added, and the mixture is
stirred at 60°C and a hydrogen pressure of 10 bar for 8 h. Overnight, the reaction
mixture cools to room temperature, and the next day, fhe catalyst is removed, the -
filtrate is concentrated under reduced pressure and the residue is purified by silica

30  gel chromatography using dichloromethane/methanol/fammonia solution 10/1/0.1.
This gives 1-(4-aminomethylphenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl}-4-(4-
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cool ed solution, and the m xture is stirred at -10C for 30 mn. The
solution is then cooled to -30C, and 44 m of titaniumtetrachloride

sol ution are added. The reaction 10 m xture is stirred at from-30 to -40C
for 2 h. The solution is then allowed to warmto roomtenperature and the
reaction solution is washed successiggly with 200 m of 2N sulfuric acid,
300 M of 20% strength sodi um hydrogen sulfite solution and sat. sodium

chlori ﬂ\%tﬁ@ﬁ’fbhbﬁ?l) aEBﬁduﬁtmeneqsp@mewc&wrwaghem 5nrr(egbw,rsw%e ) g e and

concentr at under reduced pressure, and the'residue is pur ied on silica

gel  us(EQl):14! S22 ardiisk hyl acetate 3/1. This gives
4-[5-(tert-butyl di nethyl sil anyl oxy) -5-(4-

fl uor ophenyl ) - 1- (4- met hoxyphenyl ) - 2- (2- oxo- 4- phenyl oxazol i di ne- 3-
car bonyl ) pentyl am no] benzonitrile (2) of nolecular weight 707.93

(CA1HA6FN3(BS1) ; iﬁ%&lﬁ&fv 590.51.6(1M-| - C7H5N'2g 20 c)

4-[8- [ B (t eRi3hEPen ihexykamistg pf 4,4/-pxybig eamnemc; opyl | - 2- (4-

met hoxyphenyl ) - 4- oxoazeti di n-1-yl ] benzonitrile (3): 13.2 g of
4-[5-(tert-butyl di met hyl sil anyl oxy) -5-(4-fl uorophenyl) - 1-(4-nmet hoxyphenyl) -

25 2-(Atm6m4emgermuﬁe<azm %djfram Sog/blshenybicrmid mham thﬁrmglwamuhe (2) are
dissolved in 380 nml of net tert-butyl ether

N, O bi 8(a s¥saansgddn| i) mh@fe@la imetydfgrmantde,#- 36f9 ef UQW@@IdLQ $919 off
tetrabpid g 86%%[18 YRL gl uké‘ ls; %ﬁr@l‘%ﬂfogpf{e%ﬂ?ﬁfg?ureafﬂﬁé rPFrﬁ’IetHésc yrture

is stirred at foom era ure reacti on has ed 10
m10of &ﬁﬁhr@nmaboaated&ddk%e%ddm uadenhighuwaguum. d‘dw::@stdmled under 30

[ g?ﬂgﬁqu%ﬁsﬁgg@g@f w.tﬁ%@té}s It%?gé@ﬁlr&ﬂéﬂgﬁe%%:gnnlsstj 1t|e|rtg3 aﬂg the vesidue is

%&EA@%@ @i@g{bﬁh&gﬂ%ﬁﬁ&%h% Yheitr4teis %heenﬁaeéd)_terr%@fyéf] its?~ (4
met hox ypllary Using-eosataiyaeviagponator, \dnd thersodutiar islc@oled) inodn inel ath! dhe wei ght

o44. 75res(uﬁ|3n2gH8rZalélt\;|)2:tg§eS ts) ﬁlte'\r/gd %%Svlv&h sgé't?onS wa(smtmrith a liftle ice-cooled
15  methanot and dried under reduced pressure. This gives the 2,3,4,5,6-
pentahydroxyhexylamlde of 4,4-oxybisbenzoic acid (6) of molecular weight 421.40 -
(C20H23NOy); MS (ESI): 422.28 (MH™).

20 g) 2,3,4,5,6-Pentahydroxyhexylamide of 4-(4-{4-[3-[3-(4-fluorophenyl)-3-
hydroxypropyl}-2-(4-methoxyphenyl)-4-oxoazetidin-1~
yljbenzylcarbamoyl}phenoxy)benzoic acid (7):

87 mg of the compound prepared under ) and 90 mg of the compound prepared

25 underf) are, at room temperature, dissolved in 3 ml of dry dimethylformamide, 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 dichloromethane, filtered off with suetion,
washed with dichloromethane and dried under reduced pressure. This gives the

30  2,3,4,5,6-pentahydroxyhexylamide of 4-(4-{4-[3-[3-(4-flucrophenyl)-3-hydroxypropyl]-
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4-[ 3-[ 3- (4- Fl uor ophenyl) - 3- hydr oxypr opyl | - 2- (4- met hoxyphenyl ) - 4- oxoazeti d
in--:1-yl]- benzonitrile (4): 3.5 g of

4-[3-[3-(tert-butyldi nethyl silanyl oxy)-3-(4-fl uorophenyl) propyl]-2-(4-

met hoxyphenyl ) - 4- oxoazeti di n-1-yl ] -benzonitrile (3) are dissolved in 65 m
of 10 tettahydrofuran, 0.74 nm of agetic acid and 8.03 ml of a 1 M

sol ution of tetrabutylamoniumfluoride in tetrahydrofuran are added and

the i ze(mmetmwphenﬁw -loak eIt R PSS =P AR ic'adld

of the
tet rabuttﬁ Hﬁn‘aﬂm fluoride solution are thenbggjcﬁeb&d%gwﬁhe m-xt(ﬁire is
~stirred! ¢QUaR Wright 86 (108 (CosHamhbeBer); MS (ESITIA8%3® (MH*).eact i on ni xt ure
is concentrated under reduced pressure and the 15 residue is purified by
silica gel chromatography using n-heptane/ethyl acetate 2/1. This gives
4-[3-[3-(4-fluorophenyl) - 3-hydroxypropyl ] -2-(4-nmet hoxyphenyl ) - 4-
o>éq2gzeti di n-1-yl]-benzonitrile (4) of nolecul ar wei ght 430.48"

H23FN2O3); M5 (ESI): 431.24 (MrH+). 20 e}

1 (4- AEkgﬁ,:]ﬂa% yl phenyl ) -3-[ 3- (4-fl uorophenyl ) - 3- hydr oxypr opyl | - 4- (4-
met hox -azetidin-2-one (5): 1.22 g of

13- | B -rontayinyhoSylaiklons Ai(AMMLB-@-HytroR.- SONRIRMINI-S-Fdas

oxoaze itril are dissolv

m of élé%@ﬁ %ﬂ?ﬁ%h 3ﬁ]%§ PP'&@"@Q@D&'@“@H)@@@ZW&%@ ni ckel are ‘added, and
the m xture |st|.rred at 60C and a hydrogen pressure of 10 bar for 8 h.
Over ni ght PHt he M=€action m xture cools to roomtenperature, and the next
day, t is rem)\éed, the filtrate is concentrated under reduced
pressure and 4 @im mm silica 30 gel chronmatography using
di chl or onet hane/ @n 10/1/0.1. This gives

| - (4- am nonet hyi pheny?) - 3-[ 3- (%- f| @8r%phenyl ) - 3- hydr oxypropyl ] -4-(4
REBLACEVENT SHEET ( RULE 26) 23

" a) 1-(4—AminomethylphenyI)-3-(3-hydroxy;3—phenylpropyl)-4-phenylazetidin-2—
one (8):
OH Q
Sl
0 \©\/NH2
This compound is prepared as described above for 1-(4-aminomethylphenyl)-3-[3-(4-
15 ﬂuorophenyl)-3-hydroxypropyi]-4—(4-methoxyphenyI)—azetidin-2-one, except that 3-[5-
(tert-butyldimethylsiIanyloxy)-5 -phenylpentanoyl]-4-phenyloxazolidin-2-one and 4-
(benzyhdeneamtno)benzon:tnle are used. This gives 1-(4- aminomethylphenyl)-3-(3-
hydroxy-3- phenylpropy!) 4- phenylazetidin-2-one (8) of molecular weight 386.50

(CasH2eN20,); MS (ESI): 370.2 (MH*-NH,).
20

b) 2,3,4,5,6-Pentahydroxyhexylamide of 4-(4-{4-[3-(3-hydroxy-3-phenylpropyl)-2-
oxo-4-phenylazetidin-1-yl]benzylcarbamoyl}phenoxy)benzoic acid (9):

25 The benzylamine from lla is reacted with the 2,3,4,5,6-pentahydroxyhexylamide of
4,4'-oxybisbenzoic acid from if as described in Example I. This gives the 2,3,4,5,6-

REPLACEMENT SHEET (RULE 26)



met hoxyphenyl ) -azeti di n-2-one (5) of nolecul ar weight 434.51 (C26H27FN203) ;
M5 .(ESI): 418.2 (MH#- NH3). 5 f) 2, 3,4,5, 6-Pentahydroxyhexyl am de of

4, 4" - oxybi sbenzoic acid (6): At roomtenperature, 0.52 g of

4,4 -oxybi sbenzoic acid and 0.36 g of D-glucam ne are suspended in 10 mi
of dry dinmethylformam de, 0.31 g of t and 0.39 g of EDC are added and
the mxture is stirred at roomtenpe ure for 12 h. The reaction 10

s nBehBHEROh Ttk B 4T S e PhEnypec b onord- < 11 | Lor ed

and t hphemdazitelin-d-yllbehbAtathah i kS N Jhe filtrate
is congﬁghr a(t ed to 3?1}39? gf its é@mﬁﬁﬁgﬂgg@: é;d(:)ck g@ﬁi@@%@P%{WIQ nd the
sol ut | 67289 (CadialisPrm)aMS ESIFA9.26dH).esul ting precipitate is filtered
~off with suction, washed with a little ice-cooled 15 nmethanol and dried
under reduced pressure. This gives the 2,3,4,5, 6- pentahydroxyhexyl am de of
4, & -oxybi sbenzoic acid (6) of nolecular weight 421.40 (C20H23N09); MS
(ESI): 422.28 (MH). 20 g) 2,3, 4,5, 6-Pentahydroxyhexyl am de of
4-(4-(4-[3-[3-(4-fluorophenyl) - 3- o
hydr OXE%rﬁBDé' - 2- (4- met hoxyphenyl ) - 4- oxoazeti di n- 1- :
yI]ben%%%Iég’(rﬂ;bsnoéL} ppengxy) benzodi%(ilaci d (7): 87 ng of t?e conpound prepared
under ; -Bén dofo axifdy y X m

e o R R T3 ks B BroBbe Vi, and

t enper re,. dissolv 1

39 ny ? 'EW%W@&*@W&%@MM]cb@zy&asbamogmmzywmtemw@m)e for
130h. The reaction mxture is evaporated to dryness under high vacuum and
the residue is titrated with dichioronmethane, filtered off with suction,
washed wi th di chi oropet hane and dri ed under reduced pressure. This gives
hahydr oxyhexyl am de of

4-(4-{4-[3- =20r ophenyl ) - 3- hydr oxypropyl ] REPLACEMENT SHEET (RULE 26)
e | |
N
F - H H
_ © \©\/nn\j\%/\o,_,
o ' o) OH OH

The compound of Example 1li is obtained analogously to the procedure of Example |,
except that the 2,3,4,5,6-pentahydroxyhexylamide of diphenylmethane-4,4'-

15  dicarboxylic acid is used. This gives the 2,3,4,5,6-pentahydroxyhexylamide of 4-(4-
{4-[3-[3—(4-ﬂuorophenyl)-3-hydroxypropyl]—2-(4-methoxyphenyl)-4-oxoazetidin-1-yI]—
benzylcarbamoyl}benzyl)benzoic acid (10) of molecular weight 835.93
(CarHsoFN3O10); MS (ESI): 836.18 (MH?).

20
Example IV
1-[4-(4-{1 ~(4-Fluorophenyt)-3-[3-(4-fluorop henyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yliphenoxymethyl)benzyl]-4-aza-1 -azoniabicyclo[2.2.2]octane bromide (13):

25

REPLACEMENT SHEET (RULE 26)



2- (4- met hoxyphenyl )- 4- oxoazeti di n- 1-yl ] benzyl car banoyl } phenoxy) benzoi ¢ aci d
(7)- with a nol ecul ar wei ght 837.90 (C46H48FN3011); Ms (ESI): 838, 39
(M+"). Exanple |l 2,3, 4,5, 6-Pentahydroxyhexyl an de of ~

4- (4-{4-[ 3-(3- hydroxy- 3-phenyl propyl)-2-o0xo-4-
phenyLazetidin-l-yl]benzylcarbanDyI)Bgenoxy)benzoic acid (9): OH 10 a)

1- (4- Am nonet hyi phenyl ) - 3- ( 3- hydr oxy=3- phenyl propyl ) - 4- phenyl azeti di n- 2-
one (8): NH2 This co und is prepared as described above for

1- (4- am nonet hyl phegn [3-(4- 15 '

f f uor ophenyl pyfs 4- (4- met hoxyphenyl ) - azeti di n- 2- one, except
that 3-] xm}l anyloxy) - 5- phenyl pent anoyl ] -4-p

henyl ox ne and 4- enzyl i deneam no) benzonitrile are used. This
gi ves ' ; hemyl ) - 3- ( 3- _

hydr oxy- 3- phenyl pro ¢4- phenyl azeti di n-2-one (8) of nolecular weight

386. 50 (C25H26N202); Ms (ESI): 370.2 (WMH-NH3). 20

2, 3,4,5, 6- Pent ahydr oxyhexyl am de of

4- (4-{4-[3-(3-hydroxy- 3- phenyf propyl ) - 2-

0x0- 4- phenyl azeti di n- 1-yl ] benzyl car banoyl } phenoxy) benzoic acid (9): 25 The

benzylgam ne-f4c b :mzﬁ% ' WIR - r oxyhexyl am de
of 4|,a2' - OXYy igggtdzrﬁo?ﬂg@gﬁi d or)rep?é”baré'ﬂgle cﬁ%‘é'%’i’ﬁgﬂgﬁg’taﬁ%%@ |. This gives
the 2, 3, 4, SuerqrbenxOviyTreRETp Y RZLEdIRE)-0RE (PRIt ahydr oxyhexyl ami de of

4- (4-{4-[3-(3-hydroxy- 3- phenyl propyl ) - 2- oxo- 4-

phenyl azetidin-1-yl ] benzy c anoyl } phenoxy) benzoic acid (9) of nolecul ar
wei ght  789. 89 (&4 ¢ R0 (ESI'): 790.26 (MH).

Br

3.0gof 1-(4-f!uorophenyl)-3—[3-(4—ﬂuorophenyl)-3-hydroxypropy|]4-(4-

hydroxyphenyl)- azetidin-2-one (11) 7.0 g of 1,4-bisbromomethylbenzene and 5.0 o]
10 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
16 crystals (12) of molecular weight 592.49 (CszH2sBrFoNOs); MS (ESI): 592.2 (MH").

b) 1_~[4—(4-{1-(4-Fluorophenyi)-3—[3-(4—ﬂuorophenyl)—3-hydroxypropyl]-4-
oxoazetidin-2- yliphenoxymethyl)benzyl]-4-aza-1 -azoniabicyclo[2.2.2]octane
20 bromide (13):

180 mg of (12) and 300 mg of 1,4-diazabicyclo[2.2.2]octane (DABCO) are dissolved
in 5mf of toluene and stirred at 80°C for 90 min. After the reaction has énded, the
mixture is allowed to cool and the colorless solid is filtered off with suction. This gives

REPLACEMENT SHEET (RULE 26)



Exanmple 111 2,3,4,5, 6- Pent ahydr oxyhexyl am de of
4-(4-{4-[3-[3-(4-fluorophenyl) - 3-hydroxypropyl] -

2- (4- met hoxyphenyl ) - 4- oxoazeti di n- 1-yl ] - benzyl car banoyl } - benzyl-) - benzoi ¢
acid (10): 10 OH The conpound of Exanple Ill is obtained anal ogously to the
proeedure of Exanple I, except that ohe 2,3, 4,5, 6- pent ahydr oxyhexyl am de
of di phenyl net hane-4,4"' 15 di carboxylic acid is used. This gives the

{2 43[ gi F%§Er§f€‘li ﬂ#@%ﬁ@#}ﬁ@%@?&% Eﬂﬁ‘%@ﬁ]ﬁﬁz@mﬂ«@ ﬁd%%?e%ﬁ §ESDZOX oazetid

i n-1- y624.30MHNcar banoyl } benzyl ) benzoi ¢ acid (10) of nol ecul ar wei ght
835.93 (C47H50FN3010); Ms (ESI): 836.18 (MH''). 20 Exanple IV
1-[4-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoaze
~tidin-2- yl}phenoxynet hyl ) benzyl]-4-aza-I|-azoni abi cycl o[ 2. 2. 2] oct ane

bromi de (13): 25 REPLACEMENT SHEET (RULE 26) 26 4-[4-(4-B

r oforet hyl benzyl oxy) phenylj -1 -(4-fluorophenyl)-3-[3-(4 5 fluorophenyl) - 3-

hydro r of I\kazeti din-2-one (12): 3.0 g of _

1-(4- ﬁ’?ﬁwﬁﬁ nyl)-3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-4-(4-

hydr o bz ' of 1. 4-hbi t hyl benzene and
50 o b et SRl I s Te LeRI-SluBpdht iR Cora.c 8-

di met peartahydiokyexytamine)metyljbenzylogphemRizatidine2 ok (ngn' n. After the
reacti on has ended, the mxture is dissolved in ethyl ‘acetate and

extracted two tinmes with water. The organic phase is dried over nagnesium
sulfate, filtered ang

oncentrated under reduced pressure. The residue
Qa3 '
OH '
N ” OH
F ¢
10 F

60 mg of (12) and 150 mg of glucami'ne are dissolved in 5ml of dimethylformamide
and stirred at 80°C for 90 min. After the reaction has ended fhe mixture is dissolved
in ethyl acetate and extracted two times with water. The organic phase is dried over

15 | magnesium sulfate, filtered and concentrated under reduced pressure. The residue
is purified by flash chromatography (methylene chioride/methanol/conc. ammonia
30/10/3). Yield 33 mg of a colorless solid (14) of molecular weight 692.76
(CasHa2F2N20s); MS (ESI): 693.5 (MH™).

20
- Example VI
1-[2-(4—{1-(4-FIuorophenyl)-3-[3—(4~ﬂuorophenyl)-3—hydroxypropyl]-4~oxoazetidin-2-
yl}phenoxymethyl)benzyl]—4-aza—1-azoniabicyclo[2.2.2]octane bromide (16):
25

REPLACEMENT SHEET (RULE 26)



is purified by flash chromatography (n-heptanelethyl acetate). Yield 3.2 g
of colorless 15 crystals (12) of nol ecular wei ght 592.49 (C32H28Br F2NX3) ;
M5.(ESI): 592.2 (MH'"). D) . -
1-[4-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl ] -4-
oxoazeti di n-2- yl}phenoxynet hyl ) benzyg - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
.20 bromde (13): 180 ng of (12) and 300 ng of

1, 4-di azabi cycl o 2. 2. 2] oct anDABCO) are dissolved in 5m of toluene and

stirred at 80C for 90pm n. A the reaction has ended, the mxture is
al l oned to cool he yeql on&ss solid is filtered off with suction. This
gi ves REPLAGE ‘@'«' LE 26) 27 195 ng of product (13) of nol ecul ar

wei ght 704. 6b AZ0 Br PrB); M5 (ESI): 624.30 (M#). 5 Exanple V
1-(4-Fl 3-[3-(4-11uorophenyl)-3-hydroxypropyl]-4-(4-{4-[(2,3,4,5
, 6- peata b Z@%ne) met hyl ] benzyl oxy} phenyi ) azeti di n-2-one (14) 10
60 ng of (12) and 1 - of glucam ne are dissolved in 5m of

di ret hyl formam de and stirred at 80C for 90 min. After the reaction has
ended the mxture is dissolved in ethyl acetate and extracted two tines
with water. The organic phase is dried over 15 magnesium sulfate, filtered
and concentrated under reduced pressure. The residue is purified by flash

h Wa|cy / i 30/10/3). Yield
s D o g S R TR N
MSS( ESI ): samrephenyl)-3-rydrayangpydl-atetidin-2-one (15); '

1~,(4-FIuorop_henyl)-3-[3-(4—ﬂuorophenyl)-3-hydroxypropyl]-4-(4-hydroxyphenyl)-

10  azetidin-2-one (11) is reacted with 1,2-bisbromomethylbenzene and potassium
carbonate analogously to Example 1V, giving a colorless solid (15) of molecular
weight 592.49 (CsszaBngNoa'); MS (ESI): 592.2 (MH™).

15 b) 1-[4-(4-{1—(4-Fluoro’phenyl)—3-[3-(4-ﬂuorophenyi)-3-hydroxypropyl]-4-
oxoazetidin-2- yl}phenoxymethyl)benzyl]-4—aza—1 —azoniabicyclo[2.2.2]octane
bromide (16):

(15) and DABCO are dissolved in toluene and reacted analogously to Example IV,
20  giving the product (16) as a colorless solid of molecular weight 704.66
(CasHaoBriF2N3QO3); MS (ESI): 624.30 (MH™).

REPLACEMENT SHEET (RULE 26)



1-[2-(4-(21-(4-Fluorophenyl)-3-[3-(4-fluorophenyl) -3-hydroxypropyl ] -4-oxoaze
tidin-2- yl}phenoxynet hyl)benzyl]-4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane

brom de (16): 25 REPLACEMENT SHEET (RULE 26) 28 a)

4-1 4- (2- Bronmonet hyl benzyl oxy) phenyl ] - 1- (4-fl uor ophenyl )-3-[3-(4- 5

f1 uerophenyl) - 3- hydr oxypropyl ] - azeti dgn- 2-one (15):

1- (4- Fl uorop. henyl ) - 3-[ 3- (4-f 1 uor ophenyl ) - 3- hydr oxypr opyl | - 4- (4- hydr oxyphen
yl)- 10 azetidin-2-one (11) is reacted with 1, 2-bi sbrononet hyl benzene and
pot assi um car bonat e anal ogously to Exanple IV, giving a colorless solid
(15) oExampleculiar wei ght 592.49 (C32H28Br F2NQ8); Ms (ESI): 592.2 (MH). 15
b) 1-] 4- 4- Fl ugrophenyl ) -3-[ 3-(4-fl uorophen hydr ox propyl] 4-
oxoazeli&Fm%Qépﬁ?ﬂhgﬂéﬂﬁﬂMwa&% hydepxypeepyll- ﬁ‘lrﬂ'ﬁ@% &, 2. 2] octane

. brom reacted

anal ogtgeus%ﬁ)){dm&@éxﬁg%m%% Bﬁng)(lﬁgﬂk)ﬁgfﬁg tt'8 -?—?)&ea@g)a colorless solid
of 8nol ecul ar wei ght 704. 66 (C3$HADBr F2N3(3) ; I\/IS (ESI): 624.30 (MH").
REPLACEMENT SHEET (RULE 26) 29 Ex le VII
1- (4- Fl uorophenyl)-3-[3-(4-fl udRophen ) - 3- hydroxypropyl] 4-(4-{2-[(2,3,4,5
, 6- pent ahydr oxyhexyl am ne) enzyl oxy} phenyl )azeti di n-2-one (17):
(15) and glucam ne ar®di ssd v ioA di nmet hyl f or mam de and reacted
anal ogously to Ex e giving the product (17) as a colorless solid of
nmol ecul ar Hght 6 0 (C38H442F2N208); Ms (ESI): 693.5 (MH). Exanple

\V/EN
. LN
F I L
F

(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
10 (CssHaaF2N2Og); MS (ESH): 693.5 (MH™).

Example VIl
15 1-{3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-oxoazetidin-2-
yliphenoxymethyl)benzyl}-4-aza-1-azoniabicyclo[2.2.2]octane bromide (19):

20
a) 4-{4-(3-Bromomethylbenzyloxy)phenyl]-1-(4-flucropheny!)-3-[3-(4-
fluorophenyl)-3- hydroxypropyllazetidin-2-one (18):

REPLACEMENT SHEET (RULE 26)



15

1-[3-(4-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoaze
tidin-2- yI}phenoxynethyl)benzyl]-4-aza-|-azoniabicyclo[2.2.2]octane

brom de (19): 20 a)

4-[4-( 3- BronDnethyIbenzyloxy)phenyl]fﬁr(4 fl uor ophenyl)-3-[3-(4-

fl uorophenyl)-3- hydroxypropyl]azetidin-2-one (18): REPLACEMENT SHEET ( RULE
26) 30 1-(4-Fl uorophenyl)-&=3-(4-fluorophenyl)- 3- hydroxypropyl] 4- (4-

hydr oxyphenyl ) azeti di n-
and potassiumc 87 gousl y to Exanple IV, g|V|ng a colorless

' 2. 49 (C32H28Br F2NO3); Ms (ESI): 592.2

3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4 10
oxoazetidi n-2- vyl }phenoxy y| ) benzyl ] - 4- aza- 1- azoni abi cycl o[.2. 2. 2] oct ane
brom:de (19): (18) and DABCO are dissolved in toluene and reacted

anal ogously to Exanple IV, giving the product (19) as a colorless solid of
mol ecul-g4-Fiveirgplie 356 : ): 624.30 (MH).

e phentf?ia 98- (4-aubfobHatY RS- AR ordfn (£ .

1- (4- Ffm%wwg@ﬁyb@zqiqrﬂ(mmonmmm )mta mdmxmﬁfd?ﬁaﬂhgntbféggénégnh(z 3,4,5

REPLA@W@%%E@%O%EY %’{%@gﬁ %\é%gréec%g% i (hgiim;ﬁ ne (20):

di met rmdﬂbouiaame@'ntﬁm 4% 6T L Ho B + gi ving the product
(20) as a colorless soli gp%f Elsm)l %%g;ﬁﬁ%%@t 553?%ﬁ C38H42F2N208) VS

(ESI): 693.5 (M{). Exanple X

b) 1-[3-(4-{1-(4-Fluorophenyl)-3-[3- ~(4-fluorophenyl)-3- ~-hydroxypropyll-4-

10 . oxoazetidin-2- yl}phenoxymethylbenzyl}-4-aza-1- -azoniabicyclo[2.2. 2]octané
bromide (19):

(18) 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
15 (C33H4QBI‘F2N303), MS (ES|) 624.30 (MH )

Exampie IX
20 1 ~(4-FIuorophenyl)-3-[3—(4¥ﬂuorophenyl)_-3—hydroxypropyl]—4—(4-{3—[(2,3,4,5,6-
pentahydroxyhexylamine)methyl]benzyloxy}phenyl)azetidin—2—one (20):

OH
OH

REPLACEMENT SHEET (RULE 26)




1; [4'-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl ] 4-oxoaze -
tidin-2-

yl ) phenoxynet hyl ) bi phenyl - 4-yl net hyl ] - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] octane
brom de 10 (22): Br 15. a) 4-[4-(4'-Brononethyl bi phenyl-4-ylneth
oxy}phenyl]-1-(4-fl uorophenyl)- 3- [3 j

fl uor ophenyl) - 3- hydroxypropyl]azetl din-2-one (21): 20 1-(4-Fl

o P s ab i AR BT SR BB R ol SRRl ™
lid
E’SE?%?”JEF??‘JP%?“‘@“@@?Q%%E‘Q%‘*’ %3‘?m‘@‘z"@srsﬁsz%"ée‘ﬁf%‘ﬂé@g'é%@@@?? T ).

REPL AdiheiNmFeiePa); be@%@( 15 b)

- 1-14"-(4-{1-(4-F uorophenyl) 3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazeti di n-2- vyl }phenoxynet hyl) bi phenyl - 4-yl net hyl ] - 4- aza- 1-

azéni abi cycl o[ 2. 2. 2] oct ane bromi de (22): (21) and DABCO are dissolved in

t ol uene and reacted anal ogously to Exanple |1V, giving the product (22) as
a colorless solid of nolecular weight 780.76 (C44HA4Br F2N3G3),; Ms (ESI): -

700. 3 £ M-lﬁ) anmple Xl 1-(4-Fl uorophenyl)-3-[3-(4- fI uorophenyl) 3- hyd
roxypropyl]-4-(4-{4'-[(2,3,4,5, 6-

pent ahlﬁ@#'qﬁy{he(nyﬁlamdmﬁenyﬁiﬁﬁw {4t hEhyI}l-S Pylpﬂﬂj}éda)zeﬁ@ﬁtz.dl n-2-on
e (233)‘&“&_‘2}_2 andﬁ%ﬁ ahe are dissolved in rreth or mam de and reacted
anal o ﬂ?ﬂﬂ nyHr¥insth Mllrf&agadda%@meb@yciaﬁa%mtane@s@nm id of
rrqbecudzqg_ wei ght 768.86 20 (C44H45F2N208); MS (ESI): 769.3 (MH).

5!

15 . a) 4-[4-(4'-Bromomethy|biphenyl-4-ylmethoxy)pheny!]-1 -(4-fluorophenyl)-3-[3-(4-
fluorophenyl)-3-hydroxypropyllazetidin-2-one (21):

20 1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-hydroxyphenyl)- -
azetidin-2-one (11) is reacted with 4,4'-bisbromomethylbiphenyl and potassium
carbonate analogously to Example 1V, giving a colorless solid (21) of molecular
weight 668.54 (CasHa2BrFaNO3); MS (ESI): 668.1 (MH™).
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Exanmple XIl .25 1-(4-{4-[3-[3-(4-Fluoroph e

nyl ) - 3- hydr oxypr opyl ] - 2- (4- net hoxyphenyl ) - 4- oxoazetidi n-1

yl ].- phenoxynet hyl ) - benzyl ) - 4- aza-1 - azoni abi cycl o] 2. 2. 2] oct ane bromnmi de (26):
REPLACEMENT SHEET ( RULE 26) 33 ,

3-[3- (4- Fl uorophenyl ) - 3- hydr oxypr opyk}L- 1- (4- hydr oxyphenyl ) - 4- (4-

nmet hoxyphenyl ) - azeti di n- 2-one (24): OH. This conpound i s prepared as
descri bed above for 1-(4-am nonethyl phenyl).-3-[3-(4-

ffuor ophenyl) - 3- hydr oxypropyl ] - 4- (4- m et hoxyphenyl ) - azeti di n- 2-one (steps

a, b, o) 101-44ic4cli-(4eRlaomiphensh- A (1AaGropREHAR B drdRFopARDC] - phenol i s
use

i ves
[3-(4-fl uor‘g’fﬂf’é%'ﬂ)ﬂ%' Yiipheseypme i biphenyi-dpndmeltyilvéagza)t-4- ( 4- met hoxyphenyl
- azetldl t 421.47 (C25H24FN04); Ms (ESI):
122 3t | harorfckddl 2o10MARE BiothiddT8) (
1- p4- (4 br ononet hyl benzyl oxy) - phenyl ] - 3-[ 3- (4-fl uor ophenyi) - 3-
hyd 4- h h - d 2- 25): 20 REPLACEMENT
SﬁErE-?-X(?%@E}.{I{&}Bg iy |sg(§(l\¥gd ?nneéluenaezg;uli nleanctedoagglo(gou)sly to Example IV,

3-[ 3- 4- (4- th h
1) e pRoaR ?%f’?%é%tb% S o e R RVRBB e ana pot asei m
car bor(&sgH . BnEiMNeGh)kM$ (ESIET0018 GMH\*/) giving a colorless solid (25) of .
mol ecul ar wei ght 604.52 (C33H31BrFNO4); Ms (ESI): 605.2 (Mt).

10 '
Example Xl
. 1-(4-Fiuorophenyl)—3-[3-(4-ﬂuorophenyl)—3—hydroxypropyl]—4-(4—{4'-[(2,3,4,5,6-
pentahydroxyhexylamine)-methyl]—biphenyl-4—yimethoxy}~phenyl)—azetidin-Z-one (23):
15 |

(21) and glucamine are dissolved in dimethylformafnide and reacted analogously to
Example V giving the product (23) as a colorless solid of molecular weight 768.86
20 (CagHasF2N20g); MS(ESI): 769.3 (MH").

Example Xl
25 1 -(4-{4-[3—[3—(4—Fluorophenyl)-3-hydroxypropyl]—2—(4-methoxyphenyl)—4-oxoazetidin-1 -
yll-phenoxymethyl}-benzyl)-4-aza-1-azoniabicyclo[2.2.2]octane bromide (26):
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c) 1-(4-{4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-nmethoxyphenyl)-4-
oxoazeti di n-1-yl]-phenoxynet hyl } - benzyl ) -4-aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de (26): (25) and DABCO are di ssolved in toluene and reacted

anal ogously to Exanple IV, giving the product (26) as a colorless solid of
nmol ecul ar meight 716.70 (C39H43BrF M5 (ESI): 636.3 (M#4). 15 20 25
Exanple XII1 3-[3-(4-Fl uorophenyl)-

roxypropyl ] - 4- (4- met hgxyphenyl ) - 1-( 4- [4 [(2 3,4,5, 6-

pent ahydr oxyhexyl agi-ge) - met hyl ] - benzyl oxy} - phenyl) - azeti di n-2-one (27):

(25) and gl e di ssol ved in dinethylformam de and reacted

anal ogous] y Ex#anpl e V,Brgi vin the product (27) as a colorless solid of
nmol ecul & i 04.80 (C39H4 M5 (ESI). 705.31 (MH). REPLACEMENT
SHEET §£RWEE 26)

2 |l e
1-[ 4- (4-{3-]1- (f FI gﬁ@am met hoxyphenyi ) - 4- oxoazet i di n- 3-yl ] - 1-
hydr oxypr opyl } - phenoxynet hyl" )= benzyl ] - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
brom de (30): a)
1-(4- FuuorﬁgEen - hydr oxy-.3- (4- hydr oxyphenyl ) - propyl] 4-(4- 10

net hox@phe élqrapheizylhﬁéy(d;?@)yprdmlw{(éﬂwdmxypitmnpi)@@r-ed as descri bed

?Fﬁﬁ?ogﬁénﬁ@%ﬁgﬁﬁﬁ%‘aﬁ 2?"?224)1% Elgxyéﬁenyl )-azetidi n-2-one, except

that 3-[5- (4-hydroxyphenyl)-5-hydroxypentanoyl]-4-phenyl oxazol i di n-2-one
and (4

o—

This compound is prepared as described above for 1-(4-aminomethylphenyl)-3-[3-(4-
ﬂuorophenyl)—3—hydroxypropyt]—4—(4-fnethoxyphenyl)-azetidin-2—one (steps a, b, c,

10  and d), except that 4-[(4-methoxybenzylidene)-amino}-phenol is used. This gives 3-
[3—(4-ﬂuorophenyl)—3—hydroxypropyl]—~1-(4-hydroxyphenyl)-4—(4—methoxyphenyl)-
azetidin-2-one (24) of molecular weight 421.47 (CasH24FNOy); MS (ESI): 422.2
(MH™Y).

15 .
b) 1-[4-(4-bromomethylbenzyloxy)-phenyl}-3-[3-(4-fluorophenyl)-3-
hydroxypropyl]-4-(4-methoxyphenyl)—azetidin-2-one (25):

20
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| uor ophenyl ) - (4- net hoxybenzyl i dene) -am ne are used. This gives

flu

1- (4-fl uorophenyl) -

3-[.3- hydr oxy- 3- (4- hydr oxyphenyl ) - propyl ] - 4- (4- met hoxyphenyi ) - azeti di n- 2- one
(28) of nolecular weight 421.47 (C25H24FN04); MsS (ESI): 422.2 (Md'). 20 b)
3-{3-[4-(4-Brononet hyl benzyl oxy) - phenyq ] - 3- hydr oxypr opyl } - 1- ( 4-

fl uorophenyl) - 4- (4- met hoxyphenyl ) -azeti di n-2-one (29): REPLACEMENT SHEET

RULE .

14 F o7 open RS- oSmroRYl 1 Gohmhenyh 4 BSOYPRER et noxy phe
nyl ) - azetdigidrone imeeacted with t?etﬂ-bwbrdimbmbtbylbbﬁmhbﬁdm@.ﬁﬁ%a%ate

pot assi_u arb at ousl to Exanp| e giving a colorless solid
0965 S PHASRRLERIR Saule TuoHv43 4 coiSoBsa bicE dsHior Talerer poaioon 4ar 1)
1-[4- ({ciBh mﬁlmm?qd)g%gmi_ﬁ met hoxyphenyl ) - 4- oxoazetidin-3-yl]-1 10

hydroxypropyl} phénoxyhet zy ‘] - 4- aza- 1- azoni abi cycl o[ 2..2. 2] oct ane
brdni.de (30): (29) and DABCO are dissolved in toluene and reacted

anal ogously to Exanple 1V, giving the product (30) as a colorless solid of
nol ecul ar wei ght ,716. 70 15 (C39H43BrFN3O4); Ms (ESI): 636.3 (M#). Exanple

XV 20 ¢ 1-(4-{4-[3-[3-(4-FI
1-{4- [()4 {1-( (4 {FI [uo[r o(pheﬁoro)p!]ewgaglydfr%ycﬁ BKI(L q4 mgtl‘hoxeﬁa W)I?opyl] 4- oxoaz
etidin-2- oxoazetidin-1-yi}- phenoxymethyl} -benzyl})- 4-aza-1 azomabicyclo[[2 .2.2]octane

yl } - benzyl cg c&ﬁ@%y(gé .ret hyl ] - benzyl } - 4-aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane .
trifluoroac REPLACEMENT SHEET (RULE 26) 37 a) 1-(4- Car boxynet hyl

bettzyl ) - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] octane bromde (31): 5

(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
_ (CasH43BrFN3O4); MS (ESI): 636.3 (MHY.

15

Example Xl
_ 3-[3—(4-FIuorophenyl)—3-hydroxypropyl]—4-(4-methoxyphenyl)—1-(4-{4-[(2,3,4,5,6-
pentahydroxyhexyiamine)—methyl]—benzyloxy}-phenyl)-azetidin—2—oné 27):
20

HQ "] OH

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

Example V, giving the product (27) as a colorless solid of molecular weight 704.80
25  (CsoHasFN2Og); MS (ESI): 705.31 (MH™).
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At 70C, 1.0 g of (3-bronmonethyl phenyl) acetic acid in 5 m of dinethyl

sul foxide are added to. a solution of 1.5 g of

1, 4-di azabi cyclo[ 2. 2. 2] octane in 10 m of dinmethyl sulfoxide. After 1. h,
100 m of water are added and the mixture is freeze-dried. The residue is
digested with acetone. The residue cggt ai ns the product of nolecular 10
wei ght 261.35 (cation: G 5H2, N2Q2+); Ms (ESI) 261.1 (M. , b)

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

phenyl oxazol i di ne- 3- car bonyl ) - pentyl]-benzonitrile (32): 15 Under argon,
2.5 g lramplesXM- f | uor ophenyl ) - 5- hydr oxypent anoyl ] - 4- phenyl oxazol i di n-

i"il?i FHEFEREG T Rorcnlketormelindahony foveseeinativikdd the ture is
' 30
e o oY PRI B R 2 ¥R R BBeC <o

th§t t(l@@)terrperature does not exceed -5C. The mxture is stirred at this
tenperature for | additional hour and then cooled to --25C. 0.8 nl of
titaniumtetrachloride are then-added slowmy. The dark mixture is stirred
at from,-- 25 to -30C overnight and t hen deconposed using 35 M of a 7
perce Ly enggh sol ution artaric acid and then stirred at room
terrper re or anot he - . 15 mM of a 20 percent strength sol ution of
 bg . _then/added, REPLACEMENT SHEET (RULE 26) 38 and the

3 rred fiol our. Follow ng phase separation, the :

organi ¢ phasePs ; tn1 of water, dried over rragnesi um sul fate

and concentrated to about 10 ~eFol lowing the addition .of 2 m of

bi str.i methyl silyl acetam de, the mxture is heated at reflux for 30 nin and

then 5 concentrated under reduced pressure. The residue is crystallized

33| ng at ng (‘b‘gm‘g@"Wﬂmhyam-?@ﬁ?ﬂrd@pﬁéh)@lf-b?&by‘i’jﬂ{ﬂ th suction and
ed under uc ‘ :

5 methoxyphenyl)-azetidin-2-one (28):

This compound is prepared as described above for 1-(4—aminomethy_lpﬁenyl)-S-[3-(4—
156 f!uorophenyI)—3-hydroxypropyl]-4—(4—methoxypheny!)—azetidin-2—one, except that 3-[5-
(4-hydroxyphenyi)-5—hydroxypentanoyl]-4-phenonxazoIidin-Z-one and (4~
fluorophenyl)-(4-methoxybenzylidene)-amine are used. This gives 1-(4-fluorophenyl)-
3-[3—hydroxy-3—(4-hydroxyphenyI)-propyl]—4-(4-methoxypheny!)-azetidin-2-one (28) of
molecular weight 421.47 (C25H24FNO,); MS (ESI): 422.2 (MH®).
20

b) 3—{3-[4-(4-Bromomethylbenzyloxy)-phenyl]-3-hydroxypropyl}-‘i-(4-
fluorophenyl)-4-(4-methoxyphenyl)-azetidin-2-one (29):
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pressure. This gives the product of nol ecul ar wei ght 653.81
(C37H37F2N3OX4Si ); Ms (ESI+): 654.3 (MrH+), 582.2 (MHH+-SIi (CH3)3) 10

{1-(4- Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydr oxypropyl ] - 4- oxoazeti di n- 2-
yl)- benzonitrile (33): 2 g of

4-[5-(4-Fl uorophenyl)-1-(4-fl uoropheggl am no) - 5- hydr oxy- 2- ( 2- oxo- 4- phenyl -
15 oxazol i di ne- 3-carbonyl)-pentyl]-benzonitrile are dissolved in 20 m of
met hyl -tent-butyl ether and, together with,100 ng of tetrabutyl anmoni um
fluoride tre¥fydrate and 1.3 of bistrimethylsilyl acetam de, heated at
40C for about h. The gueactipn/is nonitored by thin-layer chronatography.
After the rea on Qs e 0.2 mM of glacial acetic acid is initially
added and the xt ' ned.for 30 mn and then 20 concentrated. 20 ni
of a m xture of T%opfopanoly \Tizlgyric acid = 10:1 are added to the
residue, and the mxture is sti for 1 hour. Follow ng addi'tion of a
spatula tip of solid sodium bicarbonate, the m xture is again concentrated
under reduced pressure, the residue is taken up in ethyl acetate and the

A e s A T L

CH2Cl Aelifideineds reactey witthi ¢- I@psbmnmmetrmlhnhzehe(ﬁnd polagsiuhftarhaty

41 4 DC:|+ Mt H+) ). 4-

i ngrret @A@F fd\%’c‘)%ﬁﬂpﬁwﬁé )F?ﬁOfOf%Sfoct'@ (?Pgef Hﬁwsws@hkﬁm 52

hydr OK%HEQBPEN@%ENSI(ESF)' 305 Z((MI)I) REPLACEMENT SHEET ( RULE 26) 39 200 ngy
of

{1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl ] - 4- oxoazeti di n- 2-
yl }-benzonitrile are dissolved in 20 m of ethanol and, with 0.5 m of
conc. ammoni a, hydrogenated over Raney nickel at a hydrogen pressure of 75

?ar am)t at 2B(4-{3-[B3M- Fhmuolshen )824(4ﬂn@éth§kypﬁeﬁy|)L4.%5(§gz@ﬁJm\@_ltﬁp1suct| on,
l116 m xtur Gf] s concerH pﬁ‘ noxyl#nethyl) -benzyl}-4-aza-1-azoniabicyclo[2.2. 2]octane

ydroxypropy
bromide (30):

(29) and DABCO are dissolved in toluene and reacted analogously to Example IV,
giving the product (30) as a colorless solid of molecular weight 716.70
15 (CaaH43BrFN3O4); MS (ESI): 636.3 (MHY).

Example XV

20 1-{4—[(4~{'¥-(4-Fluoropheny!)-3—[3-(4-ﬂuorophenyl)—3-hydroxypropyl]-4-oxoazetidin-2-
yl}-benzylcarbamoyl)—methyl]-benzyl}-4-aza-1-azoniabicyclo[2.2.2]octane
trifluoroacetate (35):
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reduced pressure and the residue is purified by colum filtration (S102,
CH2Cl 21net hanol /conc. NH3 = 100:10:1). This gives the product of nol ecul ar
wei ght 422.5 ('C25H222F2N202); Ms (DCl +): 423 (MrH'), 405 (MrH+- H20) 10 e)
1-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazeti di n-2-yl }-benzyl car banoyl ) - negpyl ] - benzyl } 4-aza-1 -azoni a-

bi cycl o[ 2. 2. 2] octane; trifluoroacetate (35): A solution of 70 ng

4- (4- am nonet hyl phenyl)-1H(4-fl uorophenyl)-3-[3-(4 15

fl uorophenyl) - 3- hydr oxypg OB etidin-2-one, and 23 pl of triethylam ne
in 0.5 m of i oY mar d .added to a solution of 84 ny of

1- (4- carboxy -4-, -1-azoni abi cycl o[ 2. 2. 2] oct ane brom de, 64
pl of dii : ard| | mi de and 56@}& hydr oxybenzotriazole in 2 m of

di et hyl f d the mxture iss~gtirred at roomtenperature for 12
h. The g€aeti on sol/liti concentrated and 20 separated by HPLC (Knauer
Eur ospher-1 00- 10- 18, r (0. 1 %trifluoroacetic acid)/acetonitrile
(0.1 %trifluoroacetic acidf = -> 10/90). This gives the product of
nol ecul ar wei ght 665.81 (cation: 0I—913F2N403) M5 (ESI) 665.33 (M+). 25
Exanpl e XVi

1-{4-[(4-{1-(4- Fl uorophenyl) - 3- [ 3- ( 4-f 1 uorophenyl ) - 3- hydr oxypr opyl ] - 4- oxoaz
etidin-2- yl)-benzyl carbanoyl)-nmet hyl ]-benzyl }-1-azoni abi cycl o 2. 2. 2] oct ane -
trifl u oro acetate (37): 30 REPLACEMENT SHEET (RULE 26) 40 a) '
1-(4- box benzy ni abi cycl o[ 2. 2. 2] oct ane bronmide (36): 5 The-
synt he ég é’éy%‘ﬁmymzdﬁo‘l@l@' t%ZCE}@*WpVQOMIZ]GIﬁme brgmidet (31} 67 ¢
of 5l- azabl cycl o[ 2. 2. 2] octane. This gives the product of nolecul ar wei ght

260 36 gcag
At 70°C, 1 0gof (3-bromomethylphenyl) acetic acid in 5 ml of dimethyl sulfoxide are

added to a solution of 1.5 g of 1,4- -diazabicyclo[2.2.2]octane in 10 ml of dimethyi

sulfomde 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
10 weight 261.35 (cation: C15H21N202"); MS (ESI) 261.1 M. .

b} 4-[5-(4-Fluorophenyl)-1- ~(4-fluorophenylamino)-5-hydroxy-2- -(2-ox0-4-
phenyloxazolldlne-3 -carbonyl)-pentyl]-benzonitrile (32):
15
Under argon, 2.5 g of 3-[5—(4-ﬂuorophenyl)-S—hydroxypentanoyf]-4-phenyloxazofidin-
2-one are dissoived in 30 mi of dichloromethane, 3.9 g of 4-[(4-fluorophenylimino)-
methyl}-benzonitrile are added and the mixture is cooled to —-10°C. 6.4 ml of
diisopropylethylamine and, over a period of 30 min, 4.05 mi of trimethylsilyl chloride
20 are added to this mixture so that the temperature does not exceed —5°C. The
mixture 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 35miofa7 percent
strength solution of tartaric acid and then stirred at room temperature for another
25  hour. 15 ml of a 20 percent strength solution of sodium bicarbonate are then added,
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g 6H22N1O2+) ; MS (ESI) 260.1 (M+). 10 b)

1-{4-[(4-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl) - 3- hydroxypropyl] 4-
oxaazeti di n-2-yl }-benzyi car banoyi ) - mret hyl ] - benzyl ) - 1-

azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate (37): The synthesis is carried
out -anal ogously to Exanpl e XVe) startslsng with 70 ng of 4- 15.

(4-am nonet hyl

h hydr
et gnd *Sefiﬁi*téﬁ%%“g%ﬁ‘ém S} %, bt BRI s SR bhnic
1- azonph@se:mlv%rﬂacﬂwﬂh@ﬂtmhefwﬁfe@rﬂm o{rémagnyﬁ@nfémmé%ect of ol ecul ar

ht 664.82 (cation: C41HA4F2N303+ 64.33 (MF). 20 Exanpl e
}“f{,}? concentratég to about 10 ml. Following t %e addition of%ml

o1 Lo spgtrinded G LBEERNAEY Ik rindal S F‘F%@f@ffﬁﬂ@@ e S A G
o ”cg?mm‘maér 'ﬁam e oot | s IS bRllZR g et 38) . The
Rt e o TR rddickis Hrrano wik e anvesundar nadusat 102 n
263, %eﬁ?egggﬁnm”@ %’i’?ﬁ%‘?@@?@bﬁgﬂi el DEight BEYEY (1 ToF2RE0i; Wis?

1-{4- ((EBK)- -G54.FI(Me-D p 5822 YM3H 35{@HB)s)0r ophenyl ) - 3- hydr oxypr opyl ] - 4-
oxoazeti di n-2-yl } - benzyl car banoyl ) - met hyl ] - benzyl } - 1, 4- di net hyl - pi per azi n- |
- iumtrifluoroacetate (39):

10

c) - {1-(4-Fluorophenyl)-3~[3—(4-ﬂuorophenyl)-S-hydroxypropyl]-4-oxoazetidin-2—yl}- _
benzonitrile (33):

| 2 g of 4-[5-(4-Fluoropheny!)-1 -(4-fluorophenylamino)-5-hydroxy-2-(2-oxo-4-phenyl-

15 6x_azolidine-STcarbonyI)—pentyl]-benzonitri!e are dissolved in 20 ml of methyl-tert-butyl
ether and, together with 100 mg of tetrabutylammonium fluoride trihydrate and 1.3 mi
of bistrimethylsilyl acetamide, heated at 40°C for about 1 h. The reaction is
mdnitored_ by thin-layer chromatography. After the reaction has ended, 0.2 il of
glacial acetic acid is initially added and the mixture is stirred for 30 min and then

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

. the ree_'.idue, and the mixture is stirred for 1 hour. Following addition of a spatula 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

25  chromatography (SiO2, CH2Clo/methanol = 100:1). This gives the product of
molecular weight 418.45 (CasH20F2N205); MS (DCI+): 419 (M+H™).

d) 4~(4-Aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-
30 hydroxypropyl]-azetidin-2-one (34):
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15 The synthesis is carried out anal ogously to Exanple XVe) starting with
70 ng of 4-

(4- am nomnet hyl phenyl ) - 1- (4-f 1l uor ophenyl ) - 3-[ 3- (4-f 1 uor ophenyl ) - 3- hydr oxypro
pyl ] - azetidin-2-one and 86 ng of _ _ _

1- (4- car boxynet hyl benzyl ) -1, 4- di met hg%;pi perazi n-1-ium brom de. This gives
t he product of nol ecul ar wei ght 667 (cation: CA0H45F2NA@B'); Ms (ESI)

o4, 21280g of - G ARIB N5 13- i donenyll Srhydroxvpronyil-4-oxomzetiding- 5.
25 vyl }yl}}belgztbmaﬂdnarm;ﬂs)setvedhvymebofzqth}anémmi hwithr01Soimb bf cori@ Wimmonia,

fI REP MENT SHEET (RULE 26)_42 a) .
4. ( 2- BB ML Ay TICKRI AR MV BB PrRssUranl 55 b 88d(@l @5 e 30
' Synt hefdrs! PheRardingt (9o RRALPARNSLILA tﬁégﬁ&'tt&eW%b ﬁt?étbe%nvefe;h 1.65 m
of N nethyl nor phol i hi's gives t uc
25®. 32regduaed mnessmxt&ﬂﬁﬂdhe@ﬁé)dueh@p(lﬁﬁ‘éd b?%ltﬁmﬁ Fijtratith (SiO-,

4-{4- 4-Fl u | uoy ophenyl hydr oxypropyl ] -4
oxf)az[e{:ﬁaﬁg%lré @%‘?{%%%éﬁ@yﬁa )réngyvegéh%w%dm%mﬂ)rcw Ieghtn 4-ium
trifl FiM. +J. NSy 4 anal ogously to
Exanpﬁgzg\s/g)efzgﬁzgr% 2s), e zrg:ha\a B, 208309 1946).

i nomet hyl phenyl ) - 1- (4 quorophenyI) 3- [3 (4-f1 uorophenyl) - 3-hydroxypropyl] -
azetidin-2-one and 82 ng of

4- (4- car boxynet hyl benzyl ) - 4- met hyl nor phol i n-4-ium brom de. This gives the

pm@dug%) g( TﬂEJl-WIUJI1a(4—Fﬁio@@;§héﬁ/ﬂ}g%-(&-ﬂhb%bhe%ﬁtﬁﬂﬁ%pyhﬁ -(ESI) 654.31
(M aoxoazetidm-Z-yI} -benzylcarbamoyl)-methyl}-benzyl}-4-aza-1-azonia- :

bicyclo[2.2.2]octane; trifluoroacetate (35):

A solution of 70 mg 4-(4-aminomethylphenyl)-1-(4-flucrophenyl)-3-[3-(4-

15 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 pi of diisopropylcarbodiimide and
56 mg of hydroxybenzotriazole in 2 ml of dimethylformamide, and the mixture is
stirred at room temperature for 12 h. The reaction solution is concentrated and

20  separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/90). This gives the product
of molecular weight 665.81 (Cation: CaoHssF2N4Os5); MS (ESH) 665.33 (M).

25
Exampie XVI
1-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}-benzylcarbamoyl)-methyl}-benzyl}-1-azoniabicyclo[2.2.2]octane triﬂuoroacetéte
(37):

30

REPLACEMENT SHEET (RULE 26)



1-(4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoaz
etidin-2 25 yl}-benzyl carbanoyl )-nethyl]-benzyl}-1,4,7-trinmethyl-]

1,4, 7]triazonan-1-ium trifluoroacetate (43): REPLACEMENT SHEET ( RULE 26)
43 5 a) 1,4, 7-Trinethyl-1-[4-(2-oxopropyl)-benzyl]-[1,4,7]triazonan-|-ium
brom de (42): The synthesis is carrj ﬁd out anal ogously to Exanpl e XVa)
starting with 500 ng of 1,4,7-trinet -[1,4,7]triazonane. This gives the
product of nol ecul ar meigﬁt 321.47 10 (caLion: C18H31IN3™2"); Ms (ESI) 321.2
(M). b) 1-{4-[(4-{
-(4-Fluorophgnyl)-3-

shenyl) 3- hydr oxypropyl ] - 4-

pE-Ayl | -benzyl }-1,4,7-trimethyl 15
- umtrlfluoroa et (43) The synthesis is carried out
ﬂa e XVe) starting ng of 4-(4-
/- | uor ophenyl ) -3-[3-(4-fl uorophenyl) - 3-hydroxypropyl
]- azetidin-2- one and DA g of 1,9, 7-trimethyl- 1-[4-(2-oxopropyl)-benzyl]
20 [1,4,7]triazonan-| -i um'f)rom ds'ris gi ves the product of nol ecul ar

wei ght 724.92 (cation: CA0OH48F2N403*); MS (ESI) 724.40 (M. REPLACEVENT
SHEET (RULE 26) 44 Exanple XX
1-[4-({4-[ 3-(3-Hydroxy- 3-phenyl propyl ) - 2- oxo- 4- phenyl azetidin-1-yl]-
benzyl carb yL}-nmethyl)-benzyl]-4-aza-1-azoni abi cycl o] 2. 2. 2] oct ane
trifif roaiggéé%"bo(‘ﬁ'ﬁ'ﬂ'zﬂ@%’@én{ -Aeanigbicycloi?.Ri2dactane tuomide(RB)t y t o Exarrpl e
XVe) starting 60 ng of 1-(4-
am nonet hyl phenyl ) - 3- (3- hydr oxy- 3- phenyl propyl ) - 4- phenyl azeti di n- 2-one (8)
afd 8%he synthesis is carried out analogously to Example XVa) starting with 1.67 g of 1-

azab:cyclo[2 2.2]Joctane. This gives the product of molecular weight 260.36 (catton
C1sH22N1O2"); MS (ESI) 260.1 (M*).

[147]

10 b) . 1-{4-[(4-{1-(4-F-Iuorophenyl)—3-[3-(4-ﬂu0rophenyl)-3-hydroxypropyl]—4-
‘ oxoaz_etidin-2—yl}-benzylcarbamoyl)-methyl]—benzyl}-1 -
azoniabicyclo[2.2.2]octane frifluoroacetate (37):

The synthesis is carried out analogously to Example XVe) starting with 70 mg of 4-
15 (4-aminomethylphenyl)-1 -(4-ﬂuorophenyI)-3-[3-(4—fIuo'rophenyl)-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 weight 664.82 (cation: Cy1H44F2N3035" )
MS (ESI) 664.33 (M").

20

Example XVIi

1-{4-[(4-{1-(4-Fluorophenyl )—3-[3-(4—f|uorophenyl)-3-h'ydroxypropyl]-4-oxoazetidin-2-

yl}-benzylcarbamoyl)-methyl]-benzyl}-1 A-dimethylpiperazin-1-ium trifluoroacetate
25  (39): |

REPLACEMENT SHEET (RULE 26)



10 ng of 1-(4-carboxynethyl be nzyl)-4-aza- 1 -azonia bicyclo[2.2.2]octane
brom de. This gives the product of nolecular weight 629.83-(cation:
CAOHASF2NACB8"'); MBS (ESI) 629.35 (M+). 15 Exanple XX
N-(4-{1-(4-Fluorophonyl)-3-[3-(4-fl oorophenyl)-3-hydroxypropyl]-4-oxoazetid
in-2-yl)- benzyl)-2-{4-[(2,3,4,5,6- pqﬁtahydroxyhexyla

m no) - net hyl ] - phenyl } - acetanlde (46) : REPLACEMENT SHEET (RULE.26) 45
{4-[(2, 3, 4,5, 6- Pent ahydr oxyhexyl am no) - net hyl ] - phenyl }-acetic acid (45):
The synthesis is carried out anal ogously to Exanple XVa) starting with 989.
ng of 6- am nohexane-1, 2,3, 4,b-pentaol. This gives the product of nol ecul ar
wei ght 329. 35 (C15H23N107 ;M : 330.2 (M + H+). 10 b)

N (4-{1-(4-F uorophenyl [ 3- @v ophe | ) - 3- hydr oxypropyl ] - 4- oxoazeti d
in-'
2-yl }-benzyl )- P 4, 5, 6- pent ahydr Qg'%zyl am no) - et hyl ] - phenyl } -
i e

acetam dg (3f) : Fref synt hesis is carr t anal ogously to Exanpl e XVe)
starting 1 9 :

am non€t hyfphenyl )--(4- @ ophenyl) +3; (B<(4- f I uor ophenyl.) - 3- hydr oxypropyl
]- azetidin-2-one and 116\ Qf '

{4-((2,3, 4,5, 6-pent ahydroxyhex';'-/l am no) net hyl ] - phenyl }-acetic acid. This
gi ves the product of nolecular weight 733.82 (CA40H45F2N3(8+); Ms (ESI)
. 734.32 (M + H+) 20 . Exanple XX |

N (4- {?J}(QSF(%%MWéthy%ehéyMcfHlﬂﬁétﬁpﬁﬁ?ﬁ@féinn% A LRSMRICRE)] - 4- oxoazetid

ing2-y

beﬁzyl) 2-(4-{[methyl-(2,3, 4,5, 6-pent ahydr oxyhexyl ) -am no] - net hyl } - phenyl)
* The synthesis is carried out analogously to Example XVa) starting with 1.02 ml of

1,4-dimethylpiperazine. This gives the product of molecular weight 263.36 (cation;
Ci5H2sN20,"); MS (ESI) 263.1 (M").

10

b) 1-{4-[(4-{1 -(4-FIuorophenyl)—3-[3-(4-ﬂuorophenyl)—3-hydroxypropyi]~4-
oxoazetidin-2-y!}-benzylcarbamoyl)-methyl]—benzy!}-1 4-dimethyl-piperazin-1-
ium trifluoroacetate (39):

15 The synthesis is carried out analogbusly to Example XVe) 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- carboxymethylbenzyl)-1,4- -dimethylpiperazin- 1-ium

bromide. This gives the product of molecular weight 667.82 (cation: CaoHasFaN4O5Y);
MS (ESI) 667.34 (M ).

- 20
Example XV
4-{4-[(4~{1-(4-Fluorophenyl)-3-{3-(4-flucrophenyl)-3-hydroxypropyll-4-oxoazetidin-2-
25 ~ Yli-benzylcarbamoyl)-methyll-benzyl}-4-methylmorpholin-4-ium trifluoroacetate (41); .

REPLACEMENT SHEET (RULE 26)



acetam de (48): REPLACEMENT SHEET (RULE 26) 46 a)

(4-{[ Methyl -(2, 3, 4,5, 6-pent ahydr oxyhexyl ) -am no] - net hyl } - phenyl ) -acetic
aci'd (47): The synthesis is carried out anal ogously to Exanple XVa)
starting with 1.06 g of 6- nethylam nohexane-1, 2, 3,4, 5-pentaol. This gives
t he- product of nol ecular weight 10 343.38- (C16H25N1CW),,NB (ESI) 344.2 (M
+ H+).. b) N (4-{1-(4-Fluorophenyl)-3-[3-(4-

f I uor ophenyl) - 3- hydr oxypr opyj] - 4- oxoazet i di n-

2-yl }-benzyl)-2-(4-{[meth 3.4, 5, 6- pentahydroxyhexyl) am i noj - net hyl)
15 phenyl)-acet am de (48 ¥gsis s carried out anal ogously to

Exanpl e XVe) / m

am nonet hyl ph uor ophe (’84 f I uor ophenyl) - 3- hydr oxypr opyl
]- azeti 14 mg of

(4-{[met pent ahydr oxyhexyl o am no] 20 net hyl)-phenyl)-acetic

acid: g gi ves t hg pr of nol ecgll arli wei ght 747.84 (CA9HA7TF2N3(8+) ;
M5 (ESI) 748 35 (MG H+) LACEVENT EP (RULE 26) 47 Table 1: Conpounds
of the formula | ‘R4 REPLA SHEETF(RULE 26) 48 EX.Rl, R2.R3, R4R5,
R6Sat zMol ecul ar Mol ecul ar wei ght wei ght of the(found) free base

a) , 45(4-Carbo’xymethylbenzyl)-4-methylmorpholin—4-ium bromide (40):
5.
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:
- C14Hz0N105"); MS (ESI) 250.1 (M*).
10

b) 4-{4—[(4-{1-(4~Fluorophenyl)-3-[3-(4—ﬂudrophenyl)—3-hydroxypropyl]-4-
oxoazetidin-2—yl}-benzylcarbamoyl)-methyl]-benzyl}—4—methylmorpholin-4-ium
trifluoroacetate (41):

15 The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)—1-(4—ﬂuorophenyl)—3-[3-(4-ﬂuofophenyl)—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 (cation: CagHaoF2N3O4");
MS (ESI) 654.31 (M").

20 ‘

Example XIX
1-{4-[(4-{1-(4-Fluorophenyl)—3—[3-(4-ﬂuorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-

25 yl}-benzylcarbamoyl)-methyl]—benzy[}-1 4, 7-trimethyl-[1,4,7}triazonan-1-ium
triflucroacetate (43):

REPLACEMENT SHEET (RULE 26)



or acid (calculated) XXl para-F, Hpara-cr651.78 65131 Para xF, H( M)

XXI Vpar a- F, Hpar a- CF3C651. 78651.31 HF, HOO-(M) P.. XXV ~0 'npara-F,
Hpara--567. 64577. 25 para OHF, H(MH) XXVl para-F, Hpara--662. 69663. 22 F,
H('MH+) XXVI | par a- O- CH3, Hpar a- CF3C745. 85746. 34 HF, HOOH( MH+)

XXM | | para- O CH3i H~--~~. para-CF3C759, 88760. 35 ~ HF, HOOH(MH) XXl Xpar a- F,
Hpar a- - 739. 8274033 F, H(M#) XXXpara4B, Hpara- CF3C695. 84659. 34 Pa. "F,

HOO, (M) XXXIr v' M. Hpara-F, Hpara-CF3C709.86709.35 F HO0"( Mt)

XXXl | par a- F, Hpara--614. 60597. 18

a T(D\,Cf‘\/
o ° N\©\F | f\)

5 a) 1,4,7-Trimethyl-1-{4-(2-oxopropyl)-benzyl]-{1,4,7triazonan-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"
10 (cation: C1gH31N30;"); MS (ESI) 321.2 (M"). '

b) 1-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-
oxoazetidin-2-yl}-benzylcarbamoyl)-methyll-benzyl}-1,4,7-trimethyi-
15 [1,4,7]triazonan-1-ium trifluoroacetate (43):

The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-flucrophenyi)-3-hydroxypropyl]-
azetidin-2-one and 200 mg of 1,4,7-trimethyl-1-[4-(2-oxopropyl)-benzyl]-

20  [1,4,7}riazonan-1-ium bromide. This gives the product of molecular weight 724.92
(cation: CaoH4sF2N4O3'); MS (ESI) 724.40 (MY). |

REPLACEMENT SHEET (RULE 26)



, HF, H M+ | o ~p PantH20) OH REPLACEMENT SHEET (RULE 26) 49 XXXII10

of f para-F, Hpara--620.65621.24 . HF, HMH) | o 0 OH XXXIW para- F.,

Hpar a- - . 606. 65607. 32 [ON , H Pamr4F, H(MH) XXXVpara-F, .

Hpar a- CF3C681. 33681.5 F, HOO" (ML XXXVI par a- O CH3, H\para-Cl' 755. 92755 36 P.

F 44
Example XX
1-[4-({4-[3-(3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1 -yl}-
benzylcarbamoyl}-methyl)-benzyl]-4-aza-1 -azoniabicyclof2.2.2]octane triflucroacetate
(44):

The synthesis is carried out analogously to Example XVe) starting 60 mg of 1-(4-
aminomethyiphenyl)-3-(3-hydroxy-3—phenylpropyl)—4—phenylazetidin-2-one (8) and 82

10 mgof 1—(4—c_arboxymethylbenzyl)—4-aza-1—azoniabicyclo[2.2.2]octane bromide. This
gives the product of molecular weight 629.83 {cation: C40H45F2N403+); MS (ESI)
629.35 (M.

15
Example XX
N-(4-{1 —(4—F!uorophenyl)—3-[3—(4-ﬂuorOphenyl)-3-hydroxypropyl]-4-oxoazetidin-2-y|}-
benzyl)—2—{4-[(2,3,4,5,6-pentahydroxyhexylamino)-methyl]-phenyl}-acetamide (46):

REPLACEMENT SHEET (RULE 26)



.y " K" (M) xxxviipara-O CH3, HparaH, H 615.71616.21 | o .rs (M#) o0 O
xxxvuii NHpara-F, Hpara-CF3C554.65555.20 ~~ H F' HOOH(MH+) para H-,
XXXI'of f par a- F, Hpar a--606.65607.39 o=ff \ / . HF, HMHK) Ni o C pare
XLpar a- O- CH3, Hpara-cr775.95775.40 wa ~ . MF, H

45

H
N
OH
0
OH Q %ﬁ OH

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

5 _ ,
+ The synthesis is carried out analogously to Example XVa) starting with 989 mg of 6-
aminchexane-1,2,3,4,5-pentaol. This gives the product of molecular weight 329.35
~ (C1sH2sN107); MS (ESI) 330.2 (M + H").
10

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

15 The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)—‘!-(4-ﬂudrophenyl)—3-[3—(4-ﬂuorophenyl)-3-hyc_iroxypropyl]—
azetidin-2-one and 110 mg of {4-1(2,3,4,5,6-pentahydroxyhexylaminc)-methyl}-
phenyl}-acetic acid. This gives the product of molecular weight 733.82
(C40H45F2N303+); MS (ESI) 734.32 (M + H*).

20 .

Example XXII
N-(4-{1-(4-FIuorophenyl)—S-[S—(4—ﬂuorophenyi)-3-hydroxypropyl]—4—oxoazetidin-2-y|}-
25 benzyl)—2—(4—{[methyl-(2,3,4,5,G-pentahydroxyhexyl)-amino]-methyi}-phenyl)-
' acetamide (48):

REPLACEMENT SHEET (RULE 26)



XLI par a- O CHa,  Hpar a-Cl "699. 85699. 33 F, HV) XLII para 0- CH3,

Hpar a- HCl 651. 74652. 38 XLIIlpara-O-CH3, H,.~,s~, ~ , ~~par a- Be- 860. 51860. 6
NF, H(M+) XLI Vpara-O CH3, Hpara p NH , Hpar a--595. 67596. 38 WoF, HVH+ { )
REPLACEMENT SHEET (RULE 26) 50 Pam ft \ XLVpars-O CH3r Hp"~ |

para- CF3C652. 73653. 37 ( o F. HOOH(MHyy H Para OH , H XLVIpars-O CH3, H

Para--618. 68617.33 A\ ,0
H .
N .
| \ OH
7O(D\/N OH
HO
HJ
HJ

(D

5 a) (4-{[Methyl-(2,3,4,5,6-pentahydroxyhexyl)-amino]-methyl}-phenyl)-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
10 343.38 (C16H25N107); MS (ESI) 344.2 (M + H*),.

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

The synthesis is carried out analogously to Example XVe) starting 70 mg of 4-(4-
aminomethylphenyl)-1-(4-ﬂuoroph_enyl)—_3-[3—(4-ﬂuorophényl)-S-hydroxypropyl]-
azetidin-2-one and 114 mg of (4-{[methyl-(2,3,4,5,B—pentahydroxyhexylj—amino]-

20  methyi}-phenyl)-acetic acid. This gives the product of molecular weight 747.84
(Ca1Hy7F2Nz05"); MS (ESI) 748.35 (M + H*).

REPLACEMENT SHEET (RULE 26)



F, HHMH, 1 pneasured In negative node XLVJI pars-0-CH3, HPara--730.81731 41
PMHF, H MH XLVI | Ipara-O CH3r HParaPara--672.76655.28 o -1 = HF, H(MH
H20) | Lpara- O CH3, Hpara--658.73659.27 F ~p ; 1 | OH HF, H( M)
Lpars-0-CH3, Hpar ~q O para--710.78693.25 11 F, HWH H "p H0O

LI Para-0-CH3i Hpare \.N para-C "' 663. §2663. 28 ~

Table 1: Compounds of the formula |

R4

REPLACEMENT SHEET (RULE 26)



" HF, H(M) O LlIlI'pars-O CH3, H para--588.88589.34 paraLN H F, HVvH} H O
LIil pars-O CH3, HPam -Hpara--674.73657. 35 HF, H(M—|+ H20) LI Vpara- O CH3,
Hpar apara----63-3.-70-615,70 i0Ol 'O ,HF. H M- ~OH H20O REPLACEMENT SHEET
(RULE 26) 51 N r. para- LVpara- OCHB HL jF

48
Ex. R1, R2 R3,R4 RS, R6| Salz | Molecular | mojecutar
' . welght welght
of the (found)
free base
or acld
(calculated)
KXW para-F, H para- | CI' | 651.78 | 651.31
S
Pa F. H (M'i')
XXV para-F,H - | para- |CF;C| 651.78 | 651.31
FH Y oo M)
XXV }O <° para-F, H para- | - 56764 | 577.25
! para /— OH F, H (MH+)
XXVI para-F, H para- | - 662.69 | 663.22
B v s ere ?
(MH").
XXV para-O-CH,, H .| para- |CF3C| 745.85 | 746.34
“i > "’ﬁ:ﬁ” F.H .
e OOH (MB™)
XXVIH para-0-CHg, H ,—q:% . para- |CFsC| 759,88 | 760.35
Rl F, H .
, . e OOH (MH")
XXIX }—( Y - para-F, H para- | - 739.82 | 740.33
- pn I om W F, H +
(MH")
XXX °}_\_° para-F, H para- |[CFsC| 695.84 | 659.34
/1 F, H - ’ *
para Q 'H. ] OO (M )
XX ' ~ para-F, H | para- |{CFsC| 709.86 | 709.35
}_/j‘Q_N F, H oo (M"’)
o ‘
XXX OO . para-F, H para- | - 61460 | 597.18
H . F.H (MH*-
/ ~°
Per o oH Hzo)

REPLACEMENT SHEET (RULE 26)



Br666. 72666. 33 H 0, (M+) LVl pare \para-F, Hpara-Br654.68654.31 0 11 para-
LVl | parapara-F, HH 1-687.35687.4 F O ,(M+) O LVIIIpara -~~N-para-F,
Hpara--571'.65572.4 ~N, . HF, H(M¥) o H"I ,CH para- 622.33 LI Xcrqglo
para-F, HF, H621.66+ H, (MH) ara P

49

XXXl Oy para-F, H para- | -« 620.65 | 621.24
u K F.H (MH"

para /_

Q OH-

XXX 0@_}024 N para-F, H para- - .606.65 | 607.32
/_H 'F, H +
para - (MHY)

XXXV N para-F, H para- |CF;C| 681,33 681.5
o W F H .
’ 00 (Mh)

XXXVI] - para-O-CHas, H © ara- | CIF | 755
mwkr(j,% M I;:,H ’92 755.36

M%)
XXxvi para-0-CHjg, H paro V%b\ H,H . 615.71 | 616.21
: P .H
. & Ton ' (MH+)
XXV
para-F, H ara- |CF;C{ 554.65 | 555.
pora /—H/\O%"H H F;: H : 20
: o, ‘ ' | OOH (MH")
XXXIX f OH para-F, H para- | - 606.65 | 607.39
oo . . . 39
EEH L b _ F.H (MH")

para

XU para-O-GHa, H J\C’\. | para- | CT | 77595 | 77540
. H'Vu\ro F, H (M+)

XL para-O-CHa, H %; para- | CI' | 699.85 | 699,33
H
= Fo A Uy
XLi para-O-CHa, H s \‘:‘ para- | HCI | 651.74 | 652.38
#1 F,H +
;; @ Q (MH")

XLHI | para-O-CHs, H --WHU\E .| para- | Br | 860.51 860.6

F.H

(M)
XLV para-O-CHs, H | . N n_©_<W w | para- | - 595.67 | 596.38

REPLACEMENT SHEET (RULE 26)



H H LXpara- O CH3, Hpara--801.98784.21 ~ HF, H M+ H20) LXI par a- O CH3,
Hpara--775.90758.18 U F. HHMN H H20 LXI I para-0O CH3, para--3882. 04883. 49 HF,
H( v#+) REPLACEMENT SHEET (RULE 26) 52 Using the .nethod described bel ow, the
activity of -the conpounds of the formula I according to the invention was
exaim ned: Effect on chol esterol abso;rsgtion +3 Htaurocholic acid excretion
using.fecal 5 - excrenent of mce, ts or hansters NVRI mice, Wstar
rats, or Golden Syrian hamsters (in groups, of n=4-6) are kept in netabolic
cages, where they are fed with a standard diet (Altromn, Lage (Lippe)).

The afterngoon prior to the administration of the radioactive tracers (14

C-chol est éfLM),péké)-(I@H3,ﬁ-lee € ed and Thegran d@> 273 0
Addi tijonal |y, the anl\m&SF‘gy | abekgdpsHc|  wi g?lfTéﬁs

grates. .
(taurochplic acid) (for efanple 1 p usg up t@@H)CI/rat) MHRodr s
prior tojthe peroral adm pistration of the tlest |eal (14 C dgholesterol in
Intrall U =/ e Upjotm)y-—215
Pl SR pdfél@@ﬁé;Hd e U"é'/ Y.on | para-| - | 618.68 | 617.33
p ¥ 7| FH
{M-H:
4 measured
In
negative

mode

XLVIl | para-O-CHg, H ~ para- - 730.81 731.41
| - L o (MH")
[+

| XLVIIL | para-0-CHa, H | rer\_j O para- | - 672,76 | 655.28
,H F,H (MH™

0 - H0)

IL para-0-CHa, H . O 7 para- | - 658.73 | 659.27
\.—HOH H F.H ‘ (MH-r-)

L para-O-CHz, H | r= g r@,a para- - 710.78 | 693.25
. ) M F, H +
o ;Ef’ (MH™
~o
Hx0)
Li para-0-CHs, H |para UK v ?:ar:- CI | 663.82 | 663.28
g/ T (M")
Lii para-0-CH;, H N . JZ para- | - 588.68 | 589.34
| | Nro-- ou | FoH (MH")
0
LIl para-O-CHjs, H pera R ]’00 para- - 674.73 | 657.35
. F,H .
EDT’" H (MH® -
Hx0)
LIV | para-O-CHa, H para \/H\n/[:j : para- - 633.70 | 815,70
H | F
o £ a (M-
2 "0H
H20)
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" determ ne¢ thelamount of 14 C-chol esterol which had been taken

Chol esterol absorption test: 0.25 m/nouse Intralipid @20
(Phar maci a- Upj ohn) ((spiked with 0.25 pC of 14 Ccholesterol in 0.1 ng of
cholesterol) is adm nistered per orally by gavage. 20 Test substances are
prepared separately in 0.5% nethyl cel lul ose (Sigma)/5% Sol utol (BASF,
Ludwi gshafen) or a suitable vehicle. ghhe adm nistration volunme of the test
substance is 0.5 m/nouse. The test substance is adm nistered i mediately
prior to the test neal. (Intralipid |abeled with . 14C_ chol esterol)
(chol est er ol absor ption test). 25 The feces are collected over a period of
24 h- feMgL Hrpatkar-—ef—14C cholesteral and _Htaurocholic acid (TCA) is
det er mi néd -¥f t eParﬁp Hidufs. “’Fhe'“%m r ¢B%ed Bnd Fﬁﬁﬁﬂ@ehlfiﬁééa and
al i quotsfare i|ncinerated ifn an @xi \jo Nbdkl| 307, Packat d)( r}
upl 4

bsor bed.
REPLACEMENT SHEET (RULE 26¢) 53.Eval uation: |Feceg sanples The total] wei ght
is determned,| the sanple|is nade up with water tlo a |[defined vol ynre and

FaV¥al ol lalal

+- M - ad + A A Lnel
t hen hom)gmlmz?%b\dé dan alr |O(‘4um Ikerpg' ef‘l"-’“Ha grat_ki ﬁ%?},{{ﬁ%ﬁ‘gm TR ner at ed

in an oxtmate aﬁ or t Mle

radi oact{vel y |l abel-el s tHe anount of 'radi oadtive 3H; H#@)and

14C- Q02 (s eytrapol ated to the anDunt of 3Htaunochglic acid and

14C- chol Estpy pcul.l vely—tHat is-—excreted!(dudl -isotaope techni que).

The ED20D VAl les gd, fro a dcs@aiaOFé'ff @FP'aCLNe arf873at erlAtied as
t hose doges aff whic o] of TCA of Mthol estlerol is douhyl ¢d, based
on a congrol (rouptreated’ at the sane tine

LVl para /\N/\ para-F,H | para- | - 57165 | 572.4
I\/N\ & 1 H F. H X . +
o {(MH")
LIX ' ‘{\si,on para-F,H | para- | - 621.66 | 622.33
) F,H +
. para /\l’j\lgl/@ o H (MH )
. H H
LX | para-O-CHg, H Ww para- | - 801.98 | 784.21
— a o BRI -
H20)
IXI | para-QO-CHa, H g para- | - 775,90 | 758.18
- on . .
"“'\-"xg-"\/\/\/\zszgq M F: H (M'i'_
Hz0)
LXIl | para-O-CH3, A . S para- | - 882.04 | 883.49
H ain w o .
M 2, F,H (MH+)

REPLACEMENT SHEET (RULE 26)



: by the liver is based
[ | es: The ampunt of 14C-chol esterol taken up
thvfaesggﬁinistered 15 dose. The ED50 val ues arE |n¥eizglgag?e2{grgﬁ by
e- t curve as the dose at which the uptake o -
?ﬁzelfizfcis hal ved (50%, based on. a control. group. The ED50 val ues

I Vi ds of the fornmula 1 20
demonstrate the activity of thegconpoun
ggl:g\rlvdi ng to the invention Exanple No.ED50 (liver) [ng/nouse] 1< 0.1 I1I<

HEET ( RULE

U é<met é5cb¥H lbe | digind o PreXS Qe L REPL NT S

%'6;) |5>1/ wxm{hoqnx%hlbl%% _x>dé/(o.b3lc§‘<"x3r%(.d§“) 1@?’ Of)‘(!;‘,e?%fﬁpwtgs QQ%B%WWW 0.03
according to the Invention was examined:

Effect on cholesterol absorption + *H-taurocholic acid excretion using fecal
5 . excrement of mice, rats or hamsters

NMRI mice, Wistar rats, or Golden Syrian hamsters (in groups of n=4-6) are kept in

metabolic cages, where they are fed with a standard diet (Altromin, Lage (Lippe)).

The afternoon prior to the administration of the radioactive tracers (14C-cholesterol),
10 the feed is removed and the animals are adapted to grates.

Additionally, the animals are labeled s.c. with °H-TCA (taurocholic acid) (for example .
- 1 pCi/mouse up to 5 uCifrat) 24 hours prior to the peroral administration of the test
meal (*C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).
15 | o
Cholesterol absorptidn test: 0.25 ml/mouse Intralipid ® 20 (Pharmacia-Upjohn)
({spiked with 0.25 uCi of “C-cholesterol in 0.1 mg of cholesterol) is administered
perorally by gavage.

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

The administration volume of the test substance is 0.5 mi/mouse. The test substance
is administered immediately prior to the test meal (intralipid tabeled with "C-
cholesterol) (cholesterol absorption test). '

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

The livers are removed and homogenized, and aliquots are incinerated in an oximate
30 (Model 307, Packard) to determine the amount of "“C-cholesterol which had been
taken up/absorbed.
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XXXVIT0. 1 XXXVIT10.1 XLI0.03 XLIT10.3 XLIVO.3 XLVIO0.3 XLVI110.03 LO.1
LI10.3 Lill0.03 20 As can be seen fromthe table, the conpounds of the
formula | "have very good chol esterol -1 owering action. Bioabsorption: 25
The bi oabsorption of the conpounds of the fornmula | was exam ned using the
Caco cell nodel (AR Hilgers et al.gqCaco-2 cell nonol ayers as a nodel
for drug transport across the intest?%al nmucosa, Pharm Res. 1990, 7,
902). Fromthe nmeasured data, it can be seen that the bioabsorption of the
compounds of 30 the formula | according to the invention is considerably
| oner Gwvaluatien: of the conpounds described in the prior art (reference
structure): REPLACEMENT SHEET (RULE 26) 55 Reference structure: Ezetim be
REPLACE@EM?SSHEﬁﬁﬁ(RULE 26) WD 20041000804 56 Patent cl ai s:

The total weight is determined, the sample is made up with water to a defined.

5 volume and then homogehized, and an aliquot is evaporated to dryness and
incinerated in an oximate (Mode! 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 “C-cholesterol, respectively,
that is excreted (dual isotope technique). The EDygq values as dose from a dose-

10  effect curve are interpolated as those doses at which the excretion of TCA or
. cholesterol is doubled, based dn a control group treated at the same time.

Liver samples:

The amount of "C-cholesterol taken up by the liver is based on the administered
15 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 E'Dso values below demonstrate the activity of the compounds of the formula 1
20  according to the invention

Example No. EDsp (liver) [mg/mouse]

1 | <0.1

25 Il ' - <1.0
v <0.1
\' : <0.1
Vi 0.3
Vil <10

30 Vil <1.0
IX <0.1
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1. A conpound of the formula I, R4 1 10 in which PCTI EP20031005815 R1, R2,
R3, -R4, R5, R6 independently of one another are (Cl-C30)- al kyl ene-(LAGS,,
where n = 1 - 5 and where one or nore carbon atons of the al kyl ene-radi cal
are replaced by aryl or heteroaryl radicals 15 substituted up to three
times by R7, or by (C3-Cl0)-cycloal kg or heterocycl oal kyl radicals
substituted up to four tines by R7 and where one or nore carbon atons of

t he al kyl enXVradi cal may be repl aceq,pg: S(OR, wheren=0- 2, -0-,
1-

-(C=0) - (&(ﬁ -CEG-, -N((C1l-08)-alkyl)-, -N(phenyl),
-N((C1- C6) Ll-phenyl) -N(CO- 20.3CH2)1-10-COCH)- or -NH; H F, d,
Br, I, N3, CN, COON, COO(Cl-06)-alkyl, OCONH2, OONH( Cl- C8)-al kyl ,

CC]\I[(Cl CG) aI kyI]2 (C1-C6) - al kyl, @ C6) - al kenyl, REPLACEVENT SHEET

(RULE 26) SXXW{E2- Co) - al kynyl , O(O -§6) - al kyl, where one, nore or all
ogens i n al kyl radi cal s may be repl aced by fluorine; .S02-NH2,

SO H(Cl Cﬁ‘gx& kyl, S02N (G -C6)-alk@id2 , S-(C-C6)-al kyl, S-

(CH2) " - phenyi SO(Cl Co) - al kyI SOégc—iQ '- phenyl , SOZ-(O'-CG)-aI kyl ,

S2- (CH2) r, pLenyI where n = t he phenyl radi cal may be

substltuteol)(lﬁmto two.tines by F, CggBr, OH, CF3, N2, CN, OCF3, O-

(G -06)-al ;o 06)-al kyl, NH2; NED, NH-(Gi-C6)-al kyl,
N((Ci - C6) - 2, NH(O-C?)-acyI pﬂ.@ByI 0-
' XXXV 0.1
10 bOXXXvill 0.1
XL 0.03
XLHI 0.3
XLIV 0.3
XLVI 0.3
15 Xuvil 0.03
L | 0.1
Ll 0.3
LIl 0.03

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

Bioabsorption:

25 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
30 the formula | according to the invention is considerably lower than that of the
compounds described in the prior art (reference structure):
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(ca-12),,-phenyl, where n = 0 - 6, where the phenyl ring may be nono- to 10
trisubstituted by F, d, Br, 1, OH CF3, N2, CN, OCF3, O (C-C6)-alkyl,

(G -Co6)-al kyl, NH2, NH(C-C6)-al kyl, N((C1-C6)-alkyl)2, S02-CHa, COOK

COO (G -C6)-alkyl, CONH2; R7 is F, d, Br, I, CF3, NO2, N3, CN, COCH,

CO(C -Co6)-al kyl, CONH2, 15 CONH(C &66)-al kyl, CON[ (G -C6)-al kyl ]2,

(G -Co6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-alkynyl, O (C-C6)-al kyl, where
one, nore or all hydrogens in the alkyl radicals my be replaced by
fluorine; PO3H2, SO3H, S02-NH2, SO2NH(G -C6)-al kyl, SO2N (G -C6)-al kyl]2

S (G -06)-al kyl, S—(CH2),,-phenyIV SO (G -CB)-aIkyI, SO (CH2) " - phenyl, 20
S02- (G -0C6) -al kyl, S02-(CH2)"-phenyl, where n 0 - 6 and the phenyl

‘radi cal may be substi t ut ed up to two tinmes by F C, Br, OH CF3, NO2, ON,
" OCF3, O (G -Co)-alkyl, (C-Co)-alH, NH2, C(NH)(NH2), NH2,

NH- (G - C6) - al kyl N((Cl C6) - ) 2, NH(Ci-CV)-acyI, phenyl,
C)(CHZ)n-phenyIﬂjﬂh = where the phenyl ring may be 25 nono- to

trisubstituted by F, OH, CF3, N2, ON, OCF3, O (G C8)-al kyl,
(G -Co)- { : j al kyl, N((C -C6)-al kyl)2, 502- CH3, COOH
COO (G - gy : , [(LAGS, is a sugar residue, disugar residue,

geuppr residue; 30 a sugar acid, an am no sugar;
5>83an am no acid residue, an oligopeptide
acids; an acyclic, nono-, di- or trlcycllc
clic nmono-, di- or tricyclic

0 (802) OH;

trisug 3
REPLACENENT SHEET ( Rigy:
resi due conprising 2 to 9 a
trial kyl ammoni um radi cal, ax
trial kyl ammoni umal kyl radi cal¥

Reference structure:
Ezetimibe
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-(CH2)0-10-SABH; -(CH2)0.10-P(O (OH)2, -(CH2)0.10-OP(O (O 2i

-(CH2) 0-1Q 000H, -(CH2)0..10-C(=NH) (NH2); -(CH2)0. 1D C(=NH) ( NHOH) ;
-NR8-C(=NR9) (NR1 OR11); where n"=1 - 5 and R8, R9, R10 and R1l

i ndependently of one another may be H, (Cl-C6)-alkyl, phenyl, (Cl-C6)- ‘
al kyl - WeR04/0008894C8) - cycl oal kyl ), and where in e t one
-of the radicals RI to R6 nust have t% meani ng (Cl1- ngw%%%@@};\og—sgﬁian,
where n =1 -- 5 and one or nore carbon atons of the alkylene radical are
replaced by up to trisubstituted aryl or heteroaryl radicals or by wup to
t et r asbiBtant claivg: (C3-C10)-cycl oal kyl or heterocycl oal kyl radicals and may
15 additionally be replaced by -S(On-, wheren =0 - 2, -0-, -(C=0O-,
-(CS)-, -CHCH, -CSC, -N(C1-CB)-alkyl)-, -N(phenyl)-,

- N( ( C14 C6) - Aldeyhpauirrof the formiiaGO (CH2) 1. 10-COOH) - or -NH-; and its
pharmaceutically acceptable salts. 20 2. A conpound of the fornula | as
cl&nmed in claiml, wherein R2, R4, R5, R6 i ndependently of one another are
H F, d, Br, I, CF3, NO2, N3, CN, COON, COQ(Cl-Cs)-al kyl, CONH2,

CONH( C1- C6) - al kyl.,, 25 CON[ (Cl1l-C6)-al kyl]12, (Cl-0C6)-alkyl, (C2-C6)-alkenyl,
(C2-C6)-al kynyl, 0- (Cl-Co)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; S02-NH2, SO2NH( Cl- C6) - al kyl
S2N[ (C1-C6)-al kyl]2, S-(Cl-C6)-alkyl, S (CH2)R1-phenyl, SO (Cl-C8)-al kyl,
SO (CH2), , - phenyl, S02-(Cl-C6)-al kyl, 30 SO2~CH?2),,-phenyl, where n = 0 -
6 and the phenyl radi cahsmay be RHPLACEVENT { (RULE 26) 59

10 in which

R1, R2, R3, R4, R5, R6 independently of one another are (C4-Cs)-
alkylene-(LAG),, where n = 1 — 5 and where one or more carbon atoms
of the alkylene radical are replaced by aryl or heteroaryl radicals

15 ' substituted up to three times by R7, oi' by (C3-C1o)-cycloalkyl or
' heterocycloalky! 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),-, where n = 0 - 2, -O-, -(C=0)-, —(C=S);, -CH=CH-,
-C=C-, ~N((C1-Cs)—aikyl)-,' -N(phenyl), -N((C+-Cs}-alkyl-phenyl)- , -N(CO-
20 (CH2)1.10-COOH)- or -NH-;

H, F, Cl, Br, I, CF3, NOg, N3, CN, COOH, COO(C+-Cg)-alkyl, CONH,,
CONH(C1-Ce)-alkyl, CON[(C+-Cg)-alkylly, (C1-Cs)-alkyl, (C2-Ce)-alkenyl,
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' [ OCF3, O-
substituted up to two times by F, d, Br, O4 CF3, N&, CN, ,
(G-Co)-alkyl, (G-C6)-alkyl, NH2; NH2, NH (G -C6)-al kyl, o
N((G -C6)-al kyl')2, NH(C1-C7)-acyl, phenyl, 0- (CH2)n-phenyl, where n
6, where the phenyl ring may be nono- to trisubstituted by F, d, Br, I,

. OF3, NO2, ON, OCF3, O (Gi-06)-al kg, (Cl-06)-alkyl, NH2,
m’(c(f-Fce) al kyI N((Cl C3) -2l kyl ) 2, CH?,arg:o(oa csCO)O(O cga]efﬂ m})
\?k?g"r_% oﬁle or %% é?gnﬁ) gp&[ H@{eé Wleeﬁprfe&(ﬁla@%ylé\é?@ﬂse’ﬂltaéed by

Ik Irradicalslma begtpladbabyudripet hree times by R7, or by
e o heteroara} ) 7 Flggl k;‘/:i radi cal s substituted up to three

E.C?’nesc,: 1&- %CL%%M@ §E?§}‘§1r &%&:eé -edall AN G rEepalkylle, SHIOHRy)mlkyldBeal may
PRiphonyl) . - (SRS SORG GO 3P CHa - B, SEirEr-Cabeliotnce
_ (5p y, coQ( CSQEICH&)k—}dhEnWH%re n@ﬂﬂ@%ﬂ@ﬁheﬁhﬁhgﬁ:@% (TEM ) - al kyl ] 2,

al kyn , Where
f)% CGrrZ)rgl g?/l al &Cﬁﬁﬁ%%@e%ﬁwwmegobmg ra@ih@& Mh'\!rcaaFa,c@d by

SOZN Cl- C8) - al kyl ] 2,
fSll(JCC):rlI ?Jg) S%y:\lmécﬁ?}%mﬁin he‘%eﬁﬂh}f ’Cl [Cfa) al kyl ; SO (CH2) n- phenyl ,
S02- ( C1- CB) - al kiNHz, l\&d}icmsm)arkypne(t(@{-cts%mnygggz rNHr(cﬁ, Cﬁ%@mcbr{etp@id: Q%LenKlloz o
B?:ggcal) m;35/ b?:l s Fd 2 98337 O\S\ar?@yw er@r@e phﬂ;yl rlmpr(n@b@@en:%—ldﬁl .

e = - -
o Cahere. ﬁ'ekz'hzfﬁsy%“"‘?"fhﬁ‘ad G 2V B IPORPICRy Mot B OGP Bt G eI aig, ~ V)
OH, CF3, N2, ChEr- @@ralkybl\{rdﬁmem@wkyl N((C+-Ce)-alkyl)z, SO»-CHs, COOH,
COO-(C1-Ce)-alkyl, CONH,;

R7 is F, Cl, Br, |, CF3, NO,, N3, CN, COOH, COO(C4-Cg)-alkyt, CONH,,

15 - CONH(C4-Cg)-alkyl, CON[(C+-Ce)-alkyllo, (C1-Cg)-alkyl, (C2-Cg)-alkenyi,
(C2-Cg)-alkynyl, O~(C+-Cs)-alkyl, where one, more or all hydrogens in the .
alkyl radicals may be replaced by fluorine: '

POsHz, SO3H, SO3-NH,, SO.NH(C+-Cq)-alkyl, SOzN[(C+-Cg)-alkyl], , S-
(C1-Cg)-alkyl, S-(CHz)n-phenyI, S0-(C+-Ce)-alkyl, SO-(CHy)s-phenyl,

20 S02-(C+-Ce)-alkyl, SO2~(CH,),-phenyl, where n = 0 — 6 and the pheny}
radical may be substituted up to two times by F, Cl, Br, OH, CF, NOo, -
CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH,:

C(NH)Y(NH_), NHz, NH-(C4-Ce)-alkyl, N((C1-Ce)-alkyl)2, NH(C4-C7)-acyl,
phenyl, O~(CHz)-phenyl, where n = 0 — 8, where the phenyl ring may be

25 mono- to trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C+-
Ce)-alkyl, (C4-Cs)-alkyl, NH,, NH(C1-Ce)-alkyl, N((C4-Ce)-alkyl)z, SO,-
CHas, COOH, COO-(C4-Cq)-alkyl, CONH,;:

(LAG), is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
30 a sugar acid, an amino sugar:
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1- C6) - al kyl, NH2, NH(C1-C6)-al kyl, N((C -C6)-alkyl)2, S02-CH3, COON, 30
glgof(c)l- CG)YaI kyl , CO\II(—|2; RE?DLACEI\/EI\FI' SHEET (RULE 26) 60 R7 is F, C, Br,
I, ,CF3, NO2, N3, CN, COCH, COOP-C6)-alkyl, CONH2, CONH(CLl-Cs6)-alkyl,
COQ[(Cl- C6) - al kyl 12, (C1-C6)-alkyl, (02 C6) - al kenyl,  (C2-C6) -al kynyl,

0- (C1=C6) - al kyl , where one, nore or é& hydrogens in the alkyl radicals
may be replaced by fluorine; PO3H2, H,  S02- NH2, SO02NH( Cl-C6) - al kyl,

- - TR + ~al - . - ph l. . SQ [ Cl- CB) - al kyl,
SO GB)- kg S ) o ppe PSR P B D oo s U
where the phenyacids;dl cal may be substituted up to two tines by F, d, Br,

(C1-06) - al k 1-C6)-al kyl , NH2; 10
cc](4i\1H)C(F§i42) NOEJHz aﬁﬁct/‘éP Glsﬂoai dig P)f trmpﬁirt%;w@mmmm rREical,-anr3cyatigl |

e o AT eyt Sl S
(Co C6) al kyl , (-(IIHE)ﬁho-SD@H ~(Cis. 10W(®(o ed:llqmm.@cp@)(@g)) al kyl )2, SO2-
CH3, COH, X Gé i S a sugar resi due, di sugar
residue, tri suga&ﬁ%@g@%het @S@‘&TCG" i XiNE?); @Ql'éa)ga)rcﬁﬁld)(Nﬁ:IOld)n 209

i r
Sugar; an, am ng AREIIERRARRARP) 8“”.@?%‘9 TSRl AT AR 14
radi cal, an acydhﬁepend:&nﬂy ofdine amother wwpylbecH] fd:aCL(yd;mympnewm{@bsy adi cal ,

I U SRS O
10
and where in each case at least one of the radicals R1 to R6 must have the meanlng
(C1-Cao)-alkylene~(LAG),, where n = 1 — 5 and one or more carbon atoms of the
alkylene radical are replaced by up to trisubstituted aryl or heteroaryl radicals or by
' up to tetrasubstituted (03-010)-cy£:loaikyl or heterocycloalkyl radicals and may
16 additionally be replaced by ~S(O).-, where n =0 - 2, -O-, -(C=0)-, -(C=S)-,
-CH=CH-, -C=C-, -N((C+-Ce)-alkyl)-, -N(phenyl)-, -N({C+-Ce)-alkyl-phenyi)- , -N(CO-
* (CH2)1.15-COOH)- or -NH-;
and its pharmaceutically acceptable salts.

20

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

R2, R4, R5, R6 independently of one another are H, F, Cl, Br, |, CF3, NO,,
Ns, CN, COOH, COO(C4-Cg)-alkyl, CONH,, CONH(C1-Cg)-alkyl,
25 . CON[(C4-Cs)-alkyl]z, (C+-Cs)-alkyl, (C2-Cs)-atkenyl, (C2-Ce)-alkynyl, O-
| (C+-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;
SO2-NHz, SONH(C4-Cg)-alkyl, SOZN[(C1QCG)-aIkyI]2 , 5-(C+1-Ce)-alkyl, S-
(CHz)a-phenyl, SO-(C4-Cg)-alkyl, SO-(CH,)q-phenyl, S02-(C4-Cg)-alkyl,
30 SO2-(CHa)a-phenyl, where n = 0 - 6 and the phenyl radical may be
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-(CH2) 0_10-000H, -(CH2)0-10-C(=NH)(NH2); -(CH2)o0-10-C(=NH) (NHCH);

-NR8- C(=NR9) (NR1ORI 1); where n =1 - 5 and R8, R9, R10 and Rl11 25

i ndependent|y of one another may be H (Cl-C6)-alkyl, phenyl, (Cl-C6)-

al kyl - phenyl, (C3-C8)-cycloal kyl), and where in each case at |east one of
the-radicals R or R3 must have the rgpning (Cl-C30)-al kyl ene-(LAG), where
one or nore carbon atons of the al kyI ene radical are 30 replaced by up to

{e
(G35 C10) - cyel oa L Rlied ehAoIaEmEaHl #2131 o %ﬁat%r%'ﬁaﬁﬁ%nén Y be
repl gced bKI gEgL(&EGSA}PﬁIk;&iHIEETC&RHk;E,NBI};Ca%) 18(18)) V\/nere n 0 ;ané Itg-
pEl)c/;_;i 2)I ogi cgl I y)'g@éégfla(& 2{ Ak, N&SO shabyhp NRC0Er ﬁ@!la‘mwl a0+ as
another are i Rorigpentiihgidn Ko e iPohRAIRFAIRRIE Abndl R
CONH2, CONH( C1- G3ubastityted bJQOFCKZI\I[B(rQlO%)C%%N(DJ f?!f,(@@?ﬂgcghé&é)nﬂﬁ o all
(2 Ol e S RN i 555 B
SC2NH( C1- C6) - al kyho.- F )m?'kyl mg;guz S (Cl-C6)-al kyl, S-

(CH2), , - phenyl, SO ( (CH2),, -phenyl,’ SQZ-(Cl- C6) -al kyl, 15
SOZ-(CHZ)r -phenyl where n = . 6 and the phenyl radical may be

f%?sﬁ;'g F@yup iRdenS c}eéﬁﬁﬁf %ﬁ@é&\ﬁ?_{ff&ﬂﬁ%}éﬁ(ﬂ%@kw%\i where one or
- N({0C1- C6) - al kyl )rﬁare'\&é(rﬁén @tom3fthe BINGRfe rallical are replaced by aryl or
heteroa'ryl radicals substituted up to three times by R7, br by (C3-Cio)-
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)y-, where n =0 - 2, -O-, <(C=0)-, -N(CHa)-,
15 ~ -N(phenyl)-, -N(CO-{CHz)1-19-COOH)- or —NH-,

H, F, Cl, Br, |, CF3, NO, Na; CN, COOH, COO(C1-Cg)-alkyl, CONH,,
CONH(C1-Ce)-alkyl, CON[(C1-Cg)-alkyl]z, (C1-Cs)-alkyl, (C2-Ce)-alkenyl,
(C2-Ce)-alkynyi, O-(C+-Cs)-alkyl, where one, more or all hydrogens in the
20 alkyl radicals may be replaced by fluorine;
SO2-NHz, SO2NH(C4-Ce)-alkyl, SO2N[(C1-Ce)-alkyll> , S-(C1-Cs)-alkyl, S-
(CH2),-phenyl, SO-(C4-Cg)-alkyl, SO—(CHp_)n-pheny!, S02-(C4-Cg)-alkyl,
SO2-(CHz)n-phenyl, where n = 0 - 6 and the phenyl radical may be
substituted up to two times by F, CI, Br, OH, CF3, NO,, CN, OCF;, O-
25 (C1-Ce)-alkyl, (C1-Ca)-alkyl, NHy;. |
NHz, NH~(C1-Ce)-alkyl, N{(C1-Ce)-alkyl)2, NH(C+-C7)-acyl, phenyl, O-
(CHz),-phenyi, where n = 0 — 6, where the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C;-Cg)-alkyl,
(C4-Ce)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C+-Cg)-alkyl)z, SO,-CH3, COOH,
30 COO-(C4-Cs)-alkyl, CONHa;
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CH2) " - phenyl, where n = 0 - 6, where the phenyl ring nmay be nono- to 20
'Eriszjbsltoitu%/ed by F, d, Br, I, OH CF3, NO2, CN, OCF3, O (Ci-0C6)-alkyl,
(C1-C6)-al kyl, NH2, NH(C1-C6)-al kyl, N((C1l-C6)-alkyl)2, S02-CH3, COON,
COO (C1-C6) -al kyl, CONH2; R1, R3 independently of one another are
-(CH2)0-1-NH (C=0) o_1-(Co-C26)- 25 %lokyl ene- (C=0 o0_1-NRI 3.)0_1-_(LAG) or
-(CH2)0_1-(C=O0 o0_1-NH(Co-C25) al kyl'ene-(C00_1-N(RI3)0_1-(LAG; where

Kk [ e.repl ac aryl or
ot er 037yl radi cars Ch L a NG M5t YT R, PRI onaiogr E0p,
(C3- Clo) - cycl oal GONH{C-Gapaikyl GONKE, }OHd)-atiailh, @, T emg | (@*I‘E@Ié’eﬁ%ﬁﬁ’at hr ee

times by R7 and e 0 one or nore carbon atons oOf t'he al > radi cal
may be ¥ep| aced (&'ésg-@ﬁ%uﬂQ—%Qsmmlmbﬁmnsmf@re ORol By8R)ged® inlthe, Cl

ky], CONH2, CONH(C1-C8)-al kyl,
GO (1 05} - a o DA o FEts @Y be PR Ca bIBHEE, 1 5 (- 06yl kyny
O BCL-C8B) - al kyl PO Sashb,SO@NHZ,OS0§NHégmsg?%)g%%}lgrc@-gwﬂ agical s

| ine: S02-NH2. S ,
ooy oL oy o Yo 2, A Ban-nheri SG(CoCbplioh Boghopteny,
- - : o 2. - - - ,
mher o n ) 3 kY som@ el RIqIPRN crBf S e, Wined K Ko - L iRER e e
times by F, O, phenyicuadioarmayWsu!ﬁuulngeFﬂ: t@&%%ﬁqlﬁl{d{ﬂ?’gr OH, CF3; :
(NCH:(1C(136)C7§1I g)cllw , %wzogy&(é!ié)‘%ﬁé ?/(,C!W@é@kﬂ, NHg: --"6, the phenyl ring

89 be mono-  t o C(NH)AA NHY! RF-Y-Es)-dtkyl, R(Crce)Bkyif Rri e, Ry, OCF3.
O(Cl-CG)-aI kyl ,

bhenyl, O-(CHz),,-pheny_t, where n =0 — 6, where the phenyl ring may be
mono- to trisubstituted by F, Cl, Br, |, OH, CF,, NOz, CN, OCF3;, O-(Cy-~ |
Ce)-alkyl, (C4-Ce)-alkyl, NHa, NH(C1-CS)-aIkyI, N((C4-Cs)-alkyl)z, SO,-

CHs, COOH, COO-(C4-Cg)-alkyl, CONHy;

15
(LAG) is a sugér residue, disugar residue, trisugar residrue, tetrasugar residue;
' ~ a sugar acid, an amino sugar;
an amino acid residue, an oligopeptide residue comprising 2 to 9 amino
acids; | |
20 _ an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acyclic

mono-, di- or tricyclic trialkylammoniumalkyl radical, -0-(S0,)-0OH;
~(CH2)0-16-SO3H; ~(CHz2)o.10-P(O)(OH)z, ~(CHz2)0-15-O-P(O)(OH)s,
~(CHz2)o-19-COOH, ~(CHz)o-10-C(=NH)(NH2); ~(CHz)o-10-C(=NH)(NHOH):
-NR8-C(=NRI)YNR10R11); where n = 1 — 5 and R8, R9, R10 and R11
25 independently of one another may be H, (C+-Ce)-alkyl, phenyl, (C4-Cg)-
alkyl-phenyl, (C5-Cs)-cycloalkyl), o

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

(C1-Cao)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical are
30  replaced by up to trisubstituted aryl or heteroaryl radicals or by up to tr'isubstituted

(C3-C1o)-cycloalkyl or heterocycloalkyl radicals and may additionally be replaced by
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15 (C1-C6)-al kyl, NH2, NH(Cl-C6)-alkyl., N((Cl-C6)-al kyl)2, S02-CH3, COOH,
COO- (Cl-CB)-al kyl, CONH2; R7 is F, d, Br, |, CF3, NO2, N3, CN, COCH,

COQ( C1- C6) - al kyl, CONH2, = CONH(C1-C6)-al kyl, CON (Cl-C6)-al kyl]?2,

(C1- C6) - al kyl, (CZ- C6) - al kenyl, 20 (CZ- C6) - al kynyl, O (C1-C6)-al kyl, where
one: nore or aII hydr ogens in the yl radicals may be replaced by

fl uorine; P03H2 SCBH S02- NH2, SOZN Cl-C6)-al kyl, SO2N (C1-C6)-a]lkyl]2, S

(C1- Cs Ky. enyl,, ) - "-phenyl ,

S02- (C (% P%Eﬂ rb(cﬁz) )(bpf?i &%b& Hﬁgnid)- M‘ééﬂﬁg-@henyl 25
radi cabOOH)- l@,g_mLpstltuted up to two times by F, d, Br, OH CF3, NO2, CN,
OCF3, O (CI1-Co6)-al kyl, (C1-C6)-al kyl, NH2; C(NH)(NHZ) NH2,

NH- ( Clarahifs ahwologm@(lxcaccm)tabl&galjsz NH( C1- C7) - acyl , phenyl,

© O (CH2)"-phenyl, where n 0 -- 6, where the phenyl ring may be nono- to
trisubstituted by F, d, Br I, OH 'CF3, NO2, CN, OCF3, 0-(C1 30 Co)-alkyl,
(Cs-C6) -al kyl , NH2, NH(Cl 06) al kyl, N((C1- 06) al kyl)2, SO2- CH3, COCH,
COO- (C1- C6) - al kyl, CONHZ; REPLACEMENT SHEET (RULE 26). 63 (LAG" is a sugar
resi-dud, dl&ﬁgﬁmoﬂédldtﬁbe fermuagas dlaimiedlio,claist § as @gwhereini due; a sugar
acid, an am no sugar; an am no acid residue, an oligopeptide residue
conprising 2 to 9 amno acids; an acyclic, nono-, di- or trlcycllc

trial K2 RAOREURG! adi caindepana@ %;}bﬁonéraﬁ@ther@ke I-P’F Tcn'B Y9! €Fs, NO,,
trial kyl anmoni upal kél r adi cal CH2) 0- 10- SCBH;

_(CH2) o- 10- P(O) M )CQOQEC@QBQ@ YOG QNH2, @Ohﬂ)l(ﬁﬁea)emm
- 4612) 0. 10- CC=NIGNIE)-Cop- bR Qe i e PN ENE Y bikenyl, (C2-Ce)-alkynyl, O-
(C4-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;
S0O2-NHz, SONH(C+-Cg)-alkyl, SOzN[(C1-Ce)-alkyllo , S-(C+-Ce)-alkyl, S-
(CHz)a-phenyl, SO-(C+-Ceg)-alkyl, SO-(CHz)y-phenyl, SO-(C+-Cg)-alkyl,
15 © SO2(CHa)o-phenyl, wherre n = 0 — 6 and the phenyl radical may be
substituted up to tWo times by F, Ci, Br, OH, CF3, NO3, CN, OCF3, O- - -
(C1-Cs)-alkyl, (C1-Ce)-alkyl, NHy; '
NH2, NH-(C4-Cqg)-alkyl, N((C1-Ca)—alkyl)2, NH(C4-C7)-acyl, phenyl, O-
(CHgz)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
20 trisubstituted by F, Cl, Br, I, OH, CF3, NO2, CN, OCF,, O-(C4-Cs)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C+-Ce)-alkyl)z, SO2-CH3, COOH,
COO-(C4-Cs)-alkyl, CONH;;

R1, R3 independently of one éhother_are -(CH2)o-1-NH~(C=0) ¢.4-(Co-C25)-

25 alkylene-(C=0)p-1-N(R13)o.1-(LAG) or -(CHz)-1-(C=0) ¢.1-NH-(C¢-C2s)-
alkylene-(C=0)g.1-N(R13)0.+-(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 (Cs-C1o)-cycloalkyl or
heterocycloalky! radicals substituted up to three times by R7 and where

- 30 one or more carbon atoms of the alkylene radical may be replaced by
oxygen atoms;
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10 NR8-C(=NR9) (NR1 OR11l); where n =1 - 5 and R8, R9, R10 and R11

I ndependently of one another may be H, (Cl-C6)-al kyl, phenyl, (Cl-C6)-

al kyl - phenyl, (C3-C3)-cycloalkyl), R13 is Hor CH3i 15 and where in each
case at |east one of the radicals RL or R3 nust have the neaning
--(CH2)0. 1-NH (C=0) o0.1-(Co-C25)-al k%I ene- (C=0 0. 1-N(R13) 0. 1- (LAG or
-(CH2)o_1- (C=0 0-1-NH (Co-C26) -al ky éne- (C=00.1-N(R13)0. 1- (LAG and one
or nore carbon atons of the al kylene radical are replaced by up to
trisubstituted aryl or heteroaryl 20 radicals or by up to trisubstituted
(C3-C10) - cycl oal kyl or het erocycl oal kyl radicals and nmay additionally be
replaced by -S(OS , where n 0- 2, -0-, -(CO-, -NCH3) - -N( phenyl) -
or -NH: and it sHpRyel, @rpblm%hl szamgmmtmemlmm(@eﬁ aﬂ(W@lDNH&d of the

f I I f cl G
o ARSI R S ol B . °

t l.kyl d

1 2 phar mceut | o gAY ELCACHIA N BeRF blle thofk BR A A HddenSTh ?bge ane or
nore conpounds atkyttadicald may beeeplacedby fIRBRM&CEVENT SHEET (RULE 26) 64 of

“n one or more S5 SOANFRG-EeERlvASTE-Eacikils r SHatinldh Sound.
5 7. The medi caggpy),dhethyfSELC Tof bkl So-(EPRIBIENY, SB3-(E t%tlsrkyf:‘ct e
‘ . SO2-(CH2)n-phenyt, where n = 0 — 6 and the phenyl radical may be |
10 : substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF;, O-
(C1-Ce)-alkyl, (C4-Ce)-alkyl, NHy;
NHa2, NH-(C4-Ce)-alkyl, N((C4-Cg)-alkyl)z, NH(C1-C;)-acyl, phenyl, O-
~ (CHga)-phenyl, where n = 0 — 6, the phenyl ring may be mono- to
_ trisubstituted by F, CI, Br, I, OH, CF3, NO2, CN, OCF;, O-(C4-Cs)-alkyl,
15 (C1-Ce)-alkyl, NHz, NH(C1-Cg)-alkyl, N{(C+-Cg)-alkyl)z, SO2-CHa, COOH,
| COO-{C4-Cq)-alkyl, CONHp;

R7> is F, Cl, Br, I, CFa, NO3, N5, CN, COOH, COO(C4-Cg)-alkyl, CONH,,
CONH(C4-Cg)-alkyl, CON[(C1-Cs)-alkyl]s, (C1+-Cg)-alkyl, (C2-Cg)-alkenyl,
20 (C2-Cs)-alkynyl, O-(C1-C6)-alkyl, where one, more or all hydrogens in the
o alkyl radicals may be replaced by fluorine;
PO3sHz, SO3H, SO2-NH2, SONH(C1-Cg)-alkyl, SOzN[(C1-Cs)-alkyl], , S-
(C1-Ce)-alkyl, S~-(CHz)o-phenyl, SO-(C1-Cg)-alkyl, SO-(CHa),~-phenyl,
SOz(C-Ce)-alkyl, SO2-(CHy)s-phenyl, where n = 0 — 6 and the phenyl
25 : radical may be substituted up to two times by F, Cl, Br, OH, CF3, NO,
CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cs)-aliyl, NHy;
C(NH){(NHz), NHz, NH-(C4-Cg)-alkyl, N((C+-Ce)-alkyl)2, NH(C+-Cz)-acyl,
phenyl, O-(CHz),-phenyl, where n = 0 - 6, where the phenyl ring may be
mono- to trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, _OCF3, 0O-(Cy-
30 Ce)-alkyl, (C1-Cg)-alkyl, NHz, NH(C1-Cg)-alkyl, N({C4-Cs)-alkyl)z, SO,-
CHs, COOH, COO-(C4-Cg)-alkyl, CONH;
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conpound, one or nore conpounds which normalize lipid netabolism 8. The
nmedi canent as clained in claim6 or 7, which conprises, as further 10
active conpound, one or nore antidiabetics, hypoglycenically active
conpounds, HM3CoA reductase inhibitors, cholesterol absorption inhibitors,
PPAR gamma agoni sts, PPAR al pha agonigts, PPAR al pha/ gamma agoni sts,
fibrates, MIP inhibitors, bile acid sorption inhibitors, CETP
inhibitors, polynmeric bile acid adsorbers, LDL receptor inducers, ACAT 15

i nhi bitors, antioxidants, |ipoprotein |ipase inhibitors, ATP citrate |yase

| nhi bi QAG),  squisl peegsnrebicebrdRuGBNILIARE YisidERLE! Rhakugal AARTlIG! S
| i pase inhibitors, insulins, sulfonylureas, guani des, negFrtinides,
t hi azol i di nedi on@§ugar gtidcan amise slgarnbi tors, active conpounds which act

' on the ATP-depen nqt | channel of the beta cells, CART agopists,
NPY agoni sts, thﬁ%é‘gﬁﬁsﬁ%gqs}%@ﬂ’ r"fma‘ampﬁ)é‘?e FeSidye APEREIsing2 YR 5B st s,
CRB agoni sts, CREci@ ant agoni sts, urocortin agonists, X33 agonists, MsH

(el anocyte-stinul ati ng hornone) agoni sts, CCK agonists, serotonin-reuptake
i nhi bitors, nixe@N&eyeitMmMancandi- o6 iricyclie biajkdamomriumdsadicaliBregoydlist s,

bortbesi n ; oL an . h x
nor mone. et easi no0gTSb dbeR e PaRY ot BRIty JRHRET S SRV St o
modul at ors, | ept{CHaRAHSOH; -@Hz)g_@fg?)g%{)g -g@%(gg_g{@j@,@gopr exin),

[ / | i nhj bit PPAR , or
T:Qp ?g-eagg%i Sts g ICTREEQith‘EQ\QHes(CFg)PD-WQﬁW)ﬁNUz)is(@ﬂf)h.{mﬂ(#l‘jH)ihH@ﬂ);rmre of

l4@ | to 4 fanmsea | g t | ' l'ipid

meeabol i sm 30 10 oo NRRMNFFEORTIERhereh < P bl e PBR S bne. or

more of the REPLAGENMIMEEVEE DnERNdThE6nay BEH, (C1-Ce)-alkyl, phenyl, (C1-Ce)- :
alkyl-phenyl, (C3-Cs)-cycloalkyl),

_ R13 is H or CHa;

15 |
and where in each case at least one of the radicals R1 or R3 must have the meaning-
~(CHz)o.4-NH-(C=0) 5.1-(Co-C5)-atkylene-(C=0)o+-N(R1 3)0.1-(LAG) or -(CHa)g.1-
(C=0)0.1-NH-(Co-Cys)-alkylene-(C=0).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

20  radicals or by up to trisubstituted (Cs-C1o)-cycloatkyl or heterocycloalkyl radicals and

may additionally be replaced by —S(O),-, where n =0 — 2, -O-, -(C=0)-, -N(CHj)-,

-N(phenyl)- or -NH-;

and its physiologically acceptable salts.

25 4. A compound of the formula | as claimed in one or more of claims 1 to 3, wherein

LAG is a monosugar residue, an acyclic mono-, di- or tricyclic

trialkylammoniumalkyl radical, a sulfonic acid or a carboxylic acid,
and its pharmaceutically acceptable salts.
30

5. A medicament comprising one or more compounds as claimed in one or more
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conpounds as claimed in one or nore of claims 1 to 4, which conprises

m xing the active compound with a pharmaceutically acceptable carrier and
bri'nging this mxture into a formsuitable for admnistration. 5. 11.

The use of the conpounds as clained in one or nore of clains 1 to 4 for
preparing a medicanent for treating Ryperlipidema. 12. The use of the
conpounds as clained in one or nore of clains 1 to 4 for preparing a

nmedi cagedlbinh®i tbaeri ng the serum chol esterol concentration. 10 13. The use
of the conmpounds as clainmed in one or nore of clains 1 to 4 for preparing
a nedi canent for treating arteriosclerotic manifestations. 14. The use of

t he co oun claimed in one or nore of clainms 1 to 4 for 15 preparing

i
a medl ‘?‘ "f'% 'C?Flé%{'tt CREPFISUIY §7F PEEIOER SARWOUREPEAGIAIME IBHIFIETON ROLE 26)
of clalms 1 to 4 and at least one further active compound.

7. The medicament as claimed in claim 6, comprising, as further active
‘compound, one or more compounds which normalize lipid metabolism.

8. The medicament as claimed in claim 6 or 7, which comprises, as further
10 active compound, one or more _
| antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
. PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers, ACAT

15  inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate Iyase inhibitors,
squalene synthetase i’nhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins,
sulfonylureas, 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,

20_ 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
agonists, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, decoubling 'protein 2 or 3 modulators, leptin agonists, DA

25  agonists (bromocriptine, doprexin), lipase/amylase inhibitors, PPAR modulators,

RXR modulators or TR-B-agonists or amphetamines.

9, 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.
30

10. A process for preparing a medicament comprising one or more of the
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15

65

compounds as claimed in one or more of claims 1 to 4, which comprises mixing the
active compound with a pharmaceutically acceptable carrier and bringing this mixture
into a form suitable for administration.

11.  The use of the compounds as claimed in one or more of clalms 1to 4 for

: prepanng a medicament for treating hyperlipidemia.

12.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparmg a medlcament for lowering the serum cholesterol concentration.

. 13.  The use of the compounds as claimed in one or more of claims 1to 4 for

preparing a medicament for treating arteriosclerotic manifestations.

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