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{54} Title: CATIONICALLY SUBSTITUTED DIPHENYL AZETIDINONES, METHOD FOR THEIR PRODUCTION,
MLDICAMENTS CONTAINING SAID COMPOUNDS AND USE THEREOF

(54} Bezeichnung: KATIONISCH SUBSTITUIERTE DIPHENYLAZE [TDINONE, VERFAIREN ZU DEREN HERSTEL-
LUNG. DIESE VERBINDUNGEN ENTHALTENDE ARZNEIMITTEL UND DEREN VERWENDUNG

{57) Abstract: The invention relates to compounds of formitta
R1 (I}, in which R1, R2, R3, R4, RS and R6 are defined as cited,
in addition to their physicjogicully compatible salls. The com-
pounds are suitable for use e.g. as hypolipiduemics.

(57) Zusammenlassuny: Die Erfindung betriffr Verbindungen
der Formel 1, (I) worin R1,R2, R3, R4, RS , und R( die angege-
benen Bedeutungen haben, sowie deren physiologisch veririg-
hiche Salze. Die Verbindungen eignen sich z.B. als Hypolipi-
didmika.
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WO 2004/ 000803 1 Description PCT/EP2003/ 005814 Cationically substituted

di phenyl azetidi nones, nethod for their production, nedicanments containing
sai d conpounds and use thereof 5 The invention relates to cationically
substituted di | azeti dinones, to their physiologically acceptable
salts andN§b2@8H00é8®3es havi ng physi ol dgi cal functi ons.PCT/EP2003/005814

D phenyl azeti di nones (such as, for exanple, ezetimbe) and their use for
treati ng Dasgribtiper | i pi dem a and arteriosclerosis and hyper chol est erol em a
have al ready 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

CompoUNIST ARy dupSREIRPBEAA A ebice et dy RSB BRI By on L1

parti cul ar, s an o U&ﬁ'ontonpar ed to

t he corrpamlerﬂzlsaMIeﬂtsdeﬁdlmrrg $did compounalstandalise thalpeer bed to a very |ow
extenL. Very |ow absorption is to be understood as nmeaning an intestinal
absorption of less than 10% preferably | ess than or equal to 5% In

particul athe |ﬁ@§f‘?ﬂdﬁ JePitelto Eﬁﬁ?rﬂeéﬂféjt ?%HQ%W\,@] n%ﬁ%s {é P&hat of

ezeti m be. Phar maceut1 ca ed to a
| ow ext erﬁlhyglemcmlly)accaawla:ealm did dxbtigmﬁawes reivitey @Iﬁjs@@tbgma?funéﬁ@rﬁg.di ngly,

the invention relates to conpounds of the formula | RO R4 5 in which

Diphenylazetidinones (such as, for example, ezetimibe) and their use for treating

10 hyperlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685) and US 5,756,470).

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

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

In particular, absorption of the novel compounds must be less than that of ezetimibe.
20  Pharmaceutically active compounds which are absorbed to a low extent generally
have considerably fewer side-effects.



Il Rl, R2, R3, R4, R5, R6 independently of one another are (Co-C30)-

al kyl ene- (LAG n, where n nmay be 1 - 5 and where one or nore carbon atons
of the al kylene radical may be replaced by -S(On-, where n =0 10 2, -0-,
-(CO0-, -(C9)-, -CHCH, -CC, -N(C1-Co)-al kyl)-, -N(phenyl),

-N( (C1-C6) - al kyl -phenyl)- , -N(CO (CH2)2.10-COOH)- or -NH+; H F, d, Br,
I, CF3, NO2, N3, CN, COCH, COQ(Cl-C6)-alkyl, CONH2, CONH(C1-C6)-alkyl,
CON (C1-C6)-al kyl]12, (Ci1-C6)-alkyl, (C2-C6)-al kenyl, 15 (C2-C6)-al kynyl,

O ( Cl- Copcabidinigly, wheirventtien refates tor cathpobiydls obesformulanle  al kyl radical s
may be replaced by fluorine; C(=NH)(NH2), PO3H2, SC3H, S02- NH2,

SO02NH( C1- C6) - al kyl , SO02N[ (Cl- C6)-alky]]2 , S-(Cl-0C6)-alkyl,

S- (CH2) n- phenyl , SO (Cl- CG)-aI kyl, SO (CH2)" -Qﬂenyl , S02-(Cl-Co)-al kyl,
S2- (CH2) n- phenyl, where n 0-6 20 and t he/phenyl radical nay be
substituted up to two tines by6 , Br, CF3, NO2, CN, OCF3,

O (C1-C6) -al kyl, (Cil-Q&p-al kyl, [NH2; NH2
N( ( Cl1- Co) - al kyI)2r NH( C1- n- phenyl where n = 0 --
6, where the phenyl ring]|ns “ituted by F, d, Br, I,
OH, CF3, NO2, CN, OCF3, ] ).\ (Cl C6) - al kyl , NH2,

NH( C1- C6) - al kyl , N((ClG )
CONH2; (LAGnNn is a nmono-, di- or tricyclic}
nono-, di- or tricyclic trialkylamonium
-(CH2) 0-10-C(=NH) (NH2) ; -(CH2)0_ 5 10- C(=NNp¢t
and R7, R8, R9 and R10 independently of one améther may he H,

(C1-C6)-al kyl, (Ci1-C6)- alkyl-phenyl, phenyl, (C3-C8)-cycloalkyl) and n may
be 1 - 5, ‘

5 in which

adi cal ,

R1, R2, R3, R4, R5, R6 independently of one another are (Cy-Cap)-
alkylene-(LAG),, where n may be 1 — 5 and where one or more carbon
atoms of the alkylene radical may be replaced by —=S(O),-, where n =0 —

10 2, -0-, «(C=0})-, -(C=8)-, -CH=CH-, -C=C-, -N((C+-Cs)-alkyl)-, -N{phenyl),
-N((C1-Cg)-alkyl-phenyl}- , -N(CO-(CHz);.10-COOH)- or -NH-;

H., F, Cl, Br, I, CF3, NO,, N3, CN, COOH, COO(C1-Cg)-alkyl, CONHa,
CONH(C-Cg)-alkyl, CON[(C1-Cg)-alkyl]s, (C4-Cg)-alkyl, (Cz—Cs)-éIkeny!,
15 (C2-Ce)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
C(=NH)(NHp), POsHz, SO3H, SO2-NH,, SO,NH(C4-Cs)-alkyl, SO,N[(C+-
Ce)-alkyllz , S-(C4-Cs)-alkyl, S-(CHz)y-phenyl, SO-{C4-Cg)-alkyl, SO-
(CHz)n-phenyl, SO2-(C+-Cg)-alkyl, SO,-(CHy)s-phenyl, wheren=0-6
20 and the phenyl radical may be substituted up to two times by F, Cl, Br,
OH, CF3, NO2, CN, OCFj3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH;;
NH2, NH-(C1-Cg)-alkyl, N{(C1-Cs)-alkyl)z, NH(C1-C7)-acyl, phenyl, O-
(CHz)n-phenyl, where n = 0 - 6, where the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl,



where in each case at | east one of the radicals RL to R6 nust have the
nmeaning 10 (Co-C30)-al kyl ene-(LAGn, where n = 1 - 5 and where one or nore
carbon atons of the al kylene radical may be replaced by -S(On-, where n =
0-2, -0-, -(CO-, -(C9-, -CHECH, -CC, -N(C1-Ct)-al kyl)-
-N(phenyl ) -, -N((C1-C8)-al kyl -phenyl)- ,3 -N(CO (CH2)1-10-COOH)- or -NH;
and their pharnmaceutically acceptable salts. 15 Preference is given to
compounds of the formula | where at | east one of the radicals Rl to R6 has

t |hE lrreani ngd_( OoI CB(DT-@b)@dkﬁ!nN*&LNB)(&me(yg_mg()(@{ Oaﬁ?%?ﬁ%ﬁcrﬁt FI;DDIGT the
- - - a -,

ifiN(>CIJOE?(C§:I—|r2?1I (1:3 C%g?gff”%okﬂﬁ(ypé%'ﬁgﬁt icular preference is gi ve% to

conpoundq[_,q 8%0)9 aﬁ)gl’(yl e d Hh%rr%n%:gc‘ﬂ'ﬁalf(ﬁ§mnﬁ&ﬁuﬁﬁ]aﬁlﬁb Phofe-Nas Fhﬁe

meani ng ( LAG re one or nore on atons o

al kyl ene rad| cal nﬁ?cy@hc trmilkydammojyumelk,yl r(dizal) -(CHA- &G(g:NPeb)(NH-zNH(CHg&
V ticul v ere one
OB L PR BB SN B NRoRo] B Rl o

CH2) 0- 1- Y- W ( Co- Y hehR:f ‘_Mlﬁ;f JS [
a§ oms)of t he al( kyl gie@lpggés%{g@élﬁg Ofbdi{e;éép acl:alanaby 0>F<Iyg¢| Cg’fai gahere Y
and Wi ndependent | plkyt- pba@ylanb@mw;(em@a)wcmlkmm n Q&Y bed -95 a bond or

S(On, where n 0- 2, and Y and W |ndependently of one another may be
NH, NCH3, C=0 0 a bond or S(On, where n 0- 2, or Y-Wor Y -W in

each caseyvticrgét bath raye ¢ lsashboend of’@h@?ﬁﬁ@él@ ReEto R6 iblistHeiveRhe ridatiRg t O
conpounds _of the fornula | where the group LAG

10 (Co-Cao)-alkylene-(LAG),, where n = 1 = 5 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=8)-~, -CH=CH-, -C=C-, -N({C1-Ce)-alkyl)-, -N(phenyl)-, -N((C4-Cg)-alkyl-phenyl)- ,
-N(CO-(CHz)1-10-COOH)- or -NH-;
and their pharmaceutically acceptable salts.

15
Preference is given to compounds of the formula | where at least one of the radicals
R1 to R6 has the meaning (Cy-Csp)-alkylene-(LAG), where one or more carbon
atoms of the alkylene radical may be replaced by -O-, -(C=0)-, -N((C1-Cg)-alkyt)-,
-N{CO-(CH2)1-10-COOH)- or -NH-.

20
Particular preference is given to compounds of the formula | where one of the
radicals R1 or R3 has the meaning (Co-Cso)-alkylene-(LAG), where one or more
carbon atoms of the alkylene radical may be replaced by -O-, -(C=0)-, -N(CHz)- or
-NH-,

25
Very particular preference is given to compounds of the formula | where one of the
radicals R1 or R3 has the meaning -(CHz)o.1-Y-W-(Co-Cps)-alkylene-Y’-W'-(LAG);
where one or more carbon atoms of the alkylene radical may be replaced by oxygen
atoms and where Y and W independently of one another may be NH, NCHs, C=0,

30 O, abond or $(O),, where n=0-2, and Y’ and W’ independently of one another
may be NH, NCH3;, C=0, O, a bond or S(0),, wheren=0-2, or Y-W or Y’-W’ in
each case together may be a bond.



is a dicyclic trial kylammoni umal kyl radical. 5 A nono- or di- or tricyclic
trial kylammonium radical is to be understood as neaning, for exanple,
radicals such as (CH2)m (CH )n CH)( ( CH2)m 2 or (CH)P- v ~ CHR)M H+ N
(CH2)n or 10 where n, mand p independently of one another can be 0 - 10
and one or nore CH2 groups independentHMdy of one another may be replaced by
0, S(On, where n may be 0 -- 2, NH, N (Cl-Clo)-al kyl, N phenyl or

N- CH2- phenyl . A nmono- or dicyclic trial kylamoniumal kyl radical is to be
understood as neaning, 15 for exanple, radicals such as or Al kf\ \N, Al Ki
(CH2) (CH2)m U-"N+ Al k or

Preference is furthermore given to compounds of the formula | where the group LAG

is a dicyclic trialkylammoniumalky! radical.

A mono- or di- or tricyclic trialkytammonium radical is to be understood as meaning,

for example, radicals such as

"
N
I/ l H™(CH,)p

(CH,)n

H%(CHZ)”‘ (CHz)IO:*"\JCHZ)m (CHz)m“(T\
\ N"’ \ k
or (

or ——(CHpn CH,)n

10 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 may be
0~ 2, NH, N-(C4-C4o)-alkyl, N-phenyl or N-CHz-phenyl.

A mono- or dicyclic trialkylammoniumalkyi radical is to be understood as meaning,
15 for example, radicals such as

Ak,
\N;,/(CHZ)m (CHz)mCHz)m & =
N ' )

l / \Alk1 / ((>3H2)p

N
(CH,)n or ——(CHyn _——(CH,)n

or

or

(CH,)n (CH,)n

N
I,,, | . (CHz)mCHz)m (CHz}pb\/\ CH,)m
{CH.)n ‘

" . )

N
— Alk(/ \A!k1 Alkf/ \Alk1

or



or (CH2)n or (CHZ)n (CH2)n (CH2)n (CH2)m- | -N --,(CFl 2)P _-(CH2)n

{CH2)p {CH2) m (CH2)p (CH2) mf N Al kV..\ AEk3 Alk~ Alk or 5 (CH2)n where n,

m and p i ndependently of one another can be 0 - 10 and one or nore CH2
groups i ndependently of one another nay be replaced by 0, S(O,,, where n

my be 50 - 2, NH N (Cl-C10)-al kyl, Nbphenyl or N CH2-phenyl and Akl is

a straight-chain or branched al kyl radical having 1 to 20 carbon atons.
Oning to their increased solubility in water, conpared to the parent

conpounds,

nedi cal

applications. 10 These salts nust have a pharnmaceutically

acceptabl e anion or cation. Suitgble pharmaceutically acceptable acid
addi ti on sal t\s\of t he conpounds{agcording to the invention are salts of

I nor gani ¢ aci

10

15

20

25

such as (Rydmochtdfi c aci d, hydrobromnic acid,

(CH ~—t N,
9y , \(gHz)p

Alk;

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 may be
0 — 2, NH, N-(C4-Cyo)-alkyl, N-phenyl or N-CH,-phenyl and Alk, 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 pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds according to the
invention are salts of inorganic acids, such as 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, gluconic acid, glycolic acid, isothionic acid, lactic
acid, factobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-
toluenesuifonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
purposes, very particular preference is given to using the chloride salt. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such
as sodium and potassium salts) and alkaline earth metal salts (such as magnesium

and calcium salts).

The scope of the invention also includes salts having a pharmaceutically
unacceptable anion, which salts may be useful intermediates for preparing or
purifying pharmaceutically acceptable salts and/or for use in nontherapeutic, for
example in vitro, applications.

pharmaceutically acceptable salts are particularly suitable for



phosphoric acid, metaphosphoric acid, nitric acid, sulfonic acid and

sul furic acid, and of organic acids, such as acetic acid, benzenesul fonic
acid, benzoic acid, citric acid, 15 ethanesulfonic acid, fumaric acid,

gl uconic acid, glycolic acid, isothionic acid, lactic acid, |actobionic
acid, maleic acid, malic acid, nethaneselfonic acid, succinic acid, p-

tol uenesul fonic acid, tartaric acid and trifluoroacetic acid, for exanple.
For. medi cal purposes, very particular preference is given to using the

chi or i de Head tthe $girh 28bkvatinb HaVRRENHYSIGbY L a PRIACHS e rBas ihy PRlyER I Gally
ammonium salts, alkali netal salts (such 20 as sodi um and pot assium salts)

and al kaPreRPtablederiativg of alcompainshacesrdingrie heiinveation cfer exampisadns) . The

Cnacoept SHitD LAY BrROIGE YR G PRHR 8% RriiRY), O BB ARRTRER bl BRnaben ng
or 25 pusidoynpaurphar amaetite metabolies (dirictibloe iriditectiypnd/ or for use in

nont herapeutic, for exanple in vitro, applications. 6 Here, the term
"deri¥ative havi ng physiol ogi cal function" refers to any physiologically

accep! abhuRE! ¥85dct R Rlis TnvehiiBA rd AGEREL Rihd BofBBuhAY BBLUMIKg foFheexammpl e
an ester, that 1's able, upon adm nistratron to a mmal , or &arrpfae man,
to form swehtion Suctpprotiugs cam bachétaolizddinolivd & §iderecdrhpomnd aocondaet | y) .

5 A further aspect of_this invention are prodrugs, of the conpounds
> ctor dl nip ths THEMQrEisSP FHOBGBIMAY BHIMAYEalhe Sivade BT SWBIENG vi vo t o
gi ve a compound according to the invention. These prodrugs may or nay not

be active in their own right. 10 The conpounds according to the invention
can H} soThe gemgzemdsiaccerting i thepiovgntiopham slsodrerpreseot irevarimqise as

h d talli | h f . The s¢ f the-i t]
[ ncl udes PAPMOsERYNR fstsu Prretils P atRormbeHs ci v selibP adignestons
i nventi oforméh el dcepBct thel ivetioR i@sdePAll bOmidI¥EHNId Rims of the

compounds according to the invention, which form a further aspect of the invention.

15  Hereinbelow, all references to “compound(s) of the formula ()" refer to 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 acceptabie salts and
20  derivatives having physiological function are ideal medicaments for treating an

impaired lipid metabolism, in particular hyperlipidemia. The compounds of the

formula | are also suitable for modulating the serum cholesterol concentration and

for preventing and freating arteriosclerotic manifestations.

25 The compound(s) of the formula (1) can aiso be administered in combination with

other active compounds.

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

30  compound chosen, on the intended use, on the mode of administration and on the
clinical condition of the patient. In general, the daily dose is in the range from 0.1 mg

to 100 mg (typically from 0.1 mg to 50 mg) per day per kilogram of bodyweight, for



15 Hereinbelow, all references to "conpound(s) of the fornmula (1)" refer to
a conpound or conpounds of the fornmula (1) as described above, and to
their salts, solvates and derivatives having physiol ogical function, as
descri bed herein. The conpounds of the fornmula 1 and their pharmaceutically
acceptabl e salts and 20 derivatives having physiological function are

| deal nedi canents for treating an inpaired lipid nmetabolism in particular
hyper|i pi demi a. The conpounds of the formula | are also suitable for

modul at i rexahipe Set-0MmbibilyeTablet® b eapsass amyedshtaihOforRixanie| fiemang
treating ,arteriosclerotic manifestations. 25 The corrpoundgs) of the formula

(1) can 4PJ80JBIayRIGH¥ fTome-02ntochinga dn thsncase of pharmaces @alw@mmad;. |
; I | ' t he desire
b1 ol ogr o SeSy 8 TR ioRed WihOddi rBlate Lo fEMbIGREof BABNENG: ' e

speci f i c &Zetidioopeton dehived fronothd $?t. iﬁwgm@lptbplg@f xisﬁor theea pjlsptdﬂhlgf I
dm nistration and on the. . clinical condition of the patient. In general,
? he dail f%(%’@@qné'opﬁgtcﬁagﬁt'gﬁﬁet?’?r%F@PLPqﬁPf the fqr@wlﬁdﬁ(qam%wy f r%n 0.1
to 50 | r %W‘fﬁ : . 1-
%/ kg/ daJH%SEF%? %%P%?Bﬁﬂ“@g" gg}yﬂieg‘%@al n, le? %‘Irr eg}(@;érgprﬁér‘,? ror%ﬁ]o& to
mg, typi q:diiar!ylateminabsomptositmwimahracchptab;}iseamibr.p‘ﬁmlromieurriusﬁbf ¢ogr3ﬁt f
t abl I t he abovenentioned wejght data relate to the weight o
The i phdRACEPIAIRIN ircsri Gat It comPalivEnEt e Stheg porHupRa e s or
therapy @bnigtaitich ARG HArAREdo 308 Hekite B8 thd ﬁiérﬂﬂ?ﬁé‘%%ﬁié?fcah% Lol a
(1) can be used thenselves as the conpound, but preferably they_qre
pres@@t iof alisatid of hobfard ispreferablyformulatectbwitb dhe compaunt asrarabwipded| e

' ' : e that it i
Compat 1 bioeos (R dRERTHER Bh OGS el o aRa R sk Beb Bl ' °
harnful taetivdeohgauhtl. PirthérepmaipruticdicagverdudstAitRskanals® behréSer 2

liquid or both and is pref'erablel formul ated_with the conpound as an
i ndi vi dudncluding further compounds of the formula (l). The pharmaceutical compositions

100

according to the invention can be prepared by one of the known pharmaceutical
15 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
for oral or peroral (e.g. sublingual) administration, although the most suitable manner

20  of administration is dependent in each individual case on the nature and severity of
the condition to be treated and on the type of the compound of the formula (|) used
in each case. Coated formulations and coated delayed-release formulations are also
included in the scope of the invention. Acid-resistant and enteric formulations are
preferred. Suitable enteric coatings include cellulose acetate phthalate, polyvinyl

25 acetate phthalate, hydroxypropylmethyliceliulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration can be present in

separate units, such as, for example, capsules, cachets, lozenges or tablets, which
30 in each case contain a specific amount of the compound of the formula (I); 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-oil emulsion. As already mentioned, these



dose, for exanple as a tablet, which can contain fromO0.05%to 95% by

wei ght of the active conpound. Further pharmaceutically active substances
can al so be present,. including further conpounds of the forrmula (I). The
pharmaceutical conpositions according to the invention can be prepared by
one of the known pharmaceutical 15 nmeth&Js, which essentially consist in
m xi ng the constituents with pharnacologically acceptable carriers and/or
auxi liaries. Pharmaceutical conpositions according to the invention are
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1iquid;, or as an oil-in-water or water-in-oll
ment 1@newithihbisder iubmqama IﬂBdﬁbeeahalMOpadpaﬁmraé)csuriamga\cttweany suitabl e

harnace clud e | ich he a ve, conmpound
gnd t he éslp%?éé?g%%ﬁﬂﬁ) '86?n u:Eacp dc'ﬁ??d(o?ld ]/\B/g S 5§80 FIRSH %‘g9¥t|tuents)
are_br oughapingtthe pONVeagiEnt tempensd ﬁ’qmstehéé VA9 fdr IRfifd algemlif RS AGHRY
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and/ or fMAShN&di vi ded solid carrier, after which the product, if

15 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
include the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.

20
Suitable other active compounds for the combination preparations are:
all antidiabetics mentioned in Rote Liste 2001, Chapter 12. They can be combined
with the compounds of the formula | according to the invention in particular to
achieve a synergistically enhanced action. The active compound combination can be

25 administered either by separate administration of the active compounds to the
patient or in the form of combination preparations comprising a plurality of active
compounds in a pharmaceutical preparation.

Antidiabetics include insulin and insulin derivatives, such as, for example, Lantus® or
HMR 1964, GLP-1 derivatives, such as, for example, those disclosed by Novo
30  Nordisk A/S in WO 98/08871, and oral hypoglycemic active compounds.

The oral hypoglycemic active compounds preferably include sulfonylureas,



necessary, is shaped. For exanple, a tablet can thus be prepared by
pressing or shaping a powder or granules of the conpound, if appropriate
with one or nore additional constituents. Pressed tablets can be produced
by tableting the conmpound in free-flowing form such as, for exanple, a
powder or granules, if appropriate mxe® 10 with a binder, lubricant, inert
di luent and/or a (nunber of) surface-active/ dispersing agent(s) in a
sui t abl e machi ne. Shaped tabl ets can be produced by shaping the

pul ver ul diduazies meblitinldeise ogadinkoliiivediones, thiazaNdifediohesglubssidaga!i t abl e
machi ne. L,é? Phar maceutical conpositions which are suitable for peroral
(subl i ngipitbitorsqgiugAgen antagenisis| GLRB-1 agenigies pelassivne shannel aperermsuct of

the for a | ' Ly m.gr abi c or
tr agacanch, ‘Sexeipie, fose UREiceRy AT el A S T RR 92628 B “ace “such
as gel at WCe9@I088§ t.dnsllirosersitizers dnhibitorsgefriiver ahizme? thvalddaibl tinflilagig
activ c%m:)ounds for, thg conbi nati on_preparations are: all antidiabetics

ne

ment | GonRepenesis podilycagenplysis, modufaiers ebelupese BRiskEeEOMAPYAIS he

conpoundsyiié FldRiuie | |of1§,1leta%‘ﬁ9frﬂ§[leh 9 én@iﬂ%ééﬁﬁé@{ehﬂ@ aicﬁv@%%igﬁghﬁ% ahd . .

achieve a synergistic enhancéd act’i on. I've “compoun

can be 2B&ntlipiteny active i peundsy csan?matie vfmm rediicedfbbdintake PRABRCAMY €
conmpound the. patient or in th rm of copbi hati on preparatians
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pr epar at cRAnndYYfitHe dBeY &8Ik, 1 ncl ude insulin and insulin derivatives, such
as, for exanple, Lantus(r) or HWR 1964, G.P-1 derivatives, such as, for
exanpPe, those disclosed by Novo 30 Nordisk A/S in WO 98/ 08871, and oral

R0 e bfie Bt e RO R yentlorg 158 BomBoBiREs KFHE fortla 'S OPOUNS
administered in combination with an HMGCoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,
rosuvastatin.

15
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor, such as, for

example, ezetimibe, tiqueside, pamaqueside.

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

In one embodiment of the invention, the compounds of the formula | are
25  administered in combination with a PPAR alpha agonist, such as, for example, GW
9578, GW 7647.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist, such as, for

30 example, GW 1536, AVE 8042, AVE 8134, AVE 0847.

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



bi guadi nes, neglitini des, oxadiazolidinediones, thiazolidinedi ones,

gl ucosi dase inhibitors, glucagon antagonists, G.P-1 agonists, potassium
channel openers, such as, for exanple, those disclosed by Novo Nordisk A/'S
in WO 97/26265 and WO 99/03861, insulin sensitizers, inhibitors of liver
enzynes involved in stinulating 5 glucbheogenesis and/or gl ycogenol ysis,
nodul at ors of gl ucose uptake, conmpounds which nodulate |ipid netabolism
such as anti hyperlipidem c active conpounds and antilipidemc active
conpoundadnunisiped it commbirativadvitea fibeste| sictkas, BPARamPR, fERdtiRGRNI Sts and
active cogﬁgynds whi ch act on the ATP-dependent potassium channel of the
beta cel [Cofibigte; he raf®odi ment of the invention, the conpounds of the
formula | are admnistered in conbination with an HVMECoA reduct ase

i nhi bitor such as sinmvastatin, fluvastatin, pravastatin, |ovastatin,

at or vast & bne ecebodimenaof the inverstiorgshatompolinds of tmefopmivedi aent of the
i nvention,. the coquoundi). of, the formula.l .are admnistered in _conbination
with 2 cRIMiRiEtsred M EREPMAteR WilhanM U7 inhibitar, sych pssfor examples Bay k34 ni be,

tiquesi degspapRMIOB RQokrsene enbodi nent of the invention, the
conmpounds of ' the for@rrﬁ’a | "are ~administered in conmbination with a PPAR

gamma agoni st, such as, for exanple, rosiglitazone, pioglitazone, JTT-501,
G 26257Q. | nbodi pent. of the invention, t C ounds of the fornula
| are 25?%89‘?ﬁ%@@&ﬂgﬂ%ﬁﬁ}’%qrbﬁh%\P?WPQUﬂﬁﬁﬁ?%epﬁ’&%g%h?@, such as,
for examabminiS®red i 8omBWatiBA itH 8 bB & cRITROSHBRGN irﬁfibiﬁd?esﬁéi*}’ﬁé‘,tfhf)”’ the

conpounds of the formula | are admnistered In conbination w'th a m xed

PPARIQI pexpgwimdIMBoaY., such as, for

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.

15
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorber, such as, for
example, cholestyramine, colesolvam.

20 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer, such as, for example,
HMR1171, HMR15886.

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

avasimibe,

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

administered in combination with an antioxidant, such as, for example, OPC-14117.
30

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

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



30 exanple, GW 1536, AVE 8042, AVE 8134, AVE 0847. In one enbodi nent of the
invention, the conpounds of the formula | are 10 adm nistered in
conbination with a fibrate, such as, for exanple, fenofibrate, clofibrate,
bezafi brate. In one enbodi nent of the invention, the conmpounds of the
formula | are 5 adm nistered in conbination with an MIP inhibitor, such as,
for exanple, Bay 13- 9952, BMS-201038, R-103757. In one embodi ment of the

i nvention, the conpounds of the fornula | are admnistered in conbination
with a biN@-i®886d absorption inhibitor, such as, for 10 exanple, HVR 1453.

I n one enbodi nent of the invention, the conpounds of the fornula | are
adm ni stered in conbination with a CETP inhibitor, such as, for exanple,

Ba 194 f ' [ ompounds of the
Formi a 1gngebbiniey SFHRIBRIor nk SBrod(FRY e g fiF T8 e aci o
adsor ber ,adsninistersd ifi gombinstiopl with eh@l’mbﬂﬁa@éﬂya%e iNfbRGY kVdas 2fdr lekafipte,
enbodL e B %51 I nvention, the conpounds of the fornmula | are

admi n#st&%gfl @Oﬂbl nation with an LDL receptor inducer, such as, for
exanple, HWR1171, HVR1586. in one enbodi ment of the invention, t he
conpounds of the formula | are 25 admnistered in conmbination with an ACAT

i nhi bi t odn opacmixsdinment oéﬂmﬁphentior&ﬂlasbuh@@unﬂa of ties furtedh marg  of the
are admnistered in conbination

w L an’ SHIBBISTENT CORDINalon With SeRiApne Soetaad yibitor, Such as, Tor
example, BMS-188494.

10
In one embodiment of the invention, the compounds of the formuia | are
administered in combination with a lipoprotein(a) antagonist, such as, for example,
CI-1027 or nicotinic acid.

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

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

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

20  In one embodiment, the compounds of the formula | are administered in combination
with a suifonylurea, such as, for example, tolbutamide, glibenclamide, glipizide or
gliclazide.

In one embodiment, the compounds of the formula | are administered in combination
with a biguanide, such as, for example, metformin.

25
In another embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide.
in one embodiment, the compounds of the formula | are administered in combination
with a thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone,

30  rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in
WO 987/41097, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinyl-
methoxy]phenylmethyl]-2,4-thiazolidinedione.



30 In one enbodi nrent of the invention, the conpounds of the fornula | are
adm nistered in conbination with a |lipoprotein |ipase inhibitor, such as,
for exanple, 11 NO 1886. In one enbodi ment of the invention, the conpounds
of the formula | are admnistered in conbination with an ATP citrate |yase
i nhibitor, such as, for exanple, 5 SB-294990. |In one enbodi nent of the

I nvention, the conpounds of the fornula | are admnistered in conbination
wi t-h a squal ene synthetase inhibitor, such as, for exanple, BMs- 188494. 10
I n one enbodi nent of the invention, the conpounds of the fornula I are

adm nistered in conbination with a Iipoproteinga) ant agoni st, such as, for
exanpl e, In enermodiment.dbeicamparidg. of the formina | areadministered int tembimatiani on,

ds. of . N dni ni st ered i.n..conbi nat i ith
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with insulin. 20 I n one enbodi nent, the conpounds of the fornu are

admi nP st fitédan acwrnaommwhm acta omhew:m@eleansigmicpotassimrrmhwf e,
i i } hDiLZi . . l.n. e | nent,
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bi guani despsgligldeas, for exanple, netformn. 25 In another enbodi nent, the

conpounds of the fornula 1 are adninistered in L _ o
In one embodiment, the compounds of the formula | are administered in combination

with more than one of the abovementioned compounds, for example in combination

10 with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and
metformin, insulin 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

15 combination with CART agonists, NPY agonists, MC3 or MC4 agonists, orexin
agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin
agonists, B3-agonists, MCH (melanine-concentrating hormone) antagonists,, CCK
agonists, serotonin reuptake inhibitors, mixed serotonin and noradrenergic
compounds, SHT agonists, bombesin agonists, galanin antagonists, growth

20 hormone, growth hormone-releasing compounds, TRH agonists, decoupling protein
2 or 3 modulators, leptin agonists, DA agonists (bromocriptine, doprexin),

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

In one embodiment of the invention, the further active compound is Ieptin;

25  Inone embodiment, the further active compound is dexamphetamine or
amphetamine.
In one embodiment, the further active compound is fenfluramine or dexfenfiuramine.
In another embodiment, the further active compound is sibutramine.
in one embodiment, the further active compound is orlistat.

30  In one embodiment, the further active compound is mazindol or phentermine.



conmbination wth a nmeglitinide, such as, for exanple, repaglinide. In one
enbodi nent, the conpounds of the fornula | are adm nistered in conbination
with a thiazolidinedione, such as, for exanple, troglitazone, ciglitazone,
pi oglitazone, 30 rosiglitazone, or the conpounds disclosed by Dr. Reddy's
Research Foundation in WO 97/41097, in frticul ar

5-1[4-[(3, 4-di hydr o- 3- net hyl - 4- oxo- 2- qui nazol i nyl -

met.hoxy] phenyl ] net hyl ] - 2, 4-t hi azol i di nedi one. 12 In one enbodi nent, the
conpoundsn ohe ehtbddiment,ahé caforfits f e fRthuld | ﬁfm@mﬁs@fbd i ddmBRation

a- gl ucosi dase |nh|b|tor such as, for exanple, mglitol or_acarbose. In one
embodi memtth fites. prefereblvdseublerfiberosustl as,Ifonexarapie, Kiasomas. The combi nat i on

5 with an active coapound whgch acts on, the ATP-de ende ot assi um channel
of " bt aceBPNAtoREHT Garomae® E3a B dven in Bk AFARAISOG] PbBY SPaRERe

glipi zi dgpnﬂﬂ,.gﬁémgpeomgsm bitindSor r@m&%&e‘a&%g@ Herkh a%mﬂ?@'e § of

the for are adm ni Stered 1 n conbi nation re "t han one t he
abov@enetsmrtmsladmwpsmmﬁ; in therfomm afided,isucharsh foragiapmle 1 bakehy goods or
sui fonyl ur ea tform sul fony| urea and acar bose, | i ni de and
met f or ni H"U‘%SHZE ”rpp%maaaecgmtﬁsmlmdég a?*fv&ﬁqrﬂp%%d%m SPrr‘ﬁ% inﬁsqn in and
troglita I r ﬁﬂ%ﬂ
conpoundgalglpouh%#(tr wﬁ;ﬁlluuagbr/‘gﬁﬁa rﬁrﬁtins é(ﬁ Bg&m Eté%?r‘bl nati gﬁ%\;\nﬁbﬂ I%}ART
agoni st s paiitWiaaguithi mspecﬂ\mheﬂowmn@gbhbstaplem@m,mlscagmnastmzeﬁ&yﬁﬂpni sts,
TNF agoni st s, %Eﬂé{sm CRF BP ant agoni sts, urocortin agonists,
f 33- agoni"@pEVertelef ni ne- concentrating hornmone) antagonists,, CCK
agom@ts, serotonin reuptake inhibitors, mxed serotonin and noradrenergic
conpounds, SHT agonists, bonbesin agonists, galanin antagonists, growh 20
hor mone, Itg;omrtthhmﬂ ﬁami@grtbaiammwitaiﬂmounﬂim)at‘bﬁmfage rmbmmunde(amptdim@to
gggﬁ Z;(In n}he mverq’t!cgrrll) 9\1 %tn%rost‘ morcélo 01" the ?r%c?l}nsds ment ccvlr? n& agov gl‘ | ne,
one or more further pharmacologically active substances is included in the scope of

the present invention.

15
The invention furthermore provides both stereocisomer mixtures of the formula | and
the pure sterecisomers of the formula |, and diastereomer mixtures of the formula |
and the pure diastereomers. The mixtures are separated by chromatographic
means.

20
| Preference is given to both racemic and enantiomerically pure compounds of the

formula | of the following structure:

R1

OH
R6

R5

25




| i pase/ anyl ase inhibitors, PPAR nodul ators, RXR nodulators or TR R

agoni sts. I n one enbodi nent of the invention, the further active conpound
is leptin. 25 In one enbodi ment, the further active conpound is
dexanphet am ne or anphetam ne. In one enbodi nent, the further active
conmpound is fenfluram ne or dexfenflurad ne. |n another enbodinent, the
further active conpound is sibutramne. In one enbodinent, the further
active compound is orlistat. 30 In one enbodi nent, the further active

conpoundAntnoprotadite groupseniiesre rﬂ@feré@ly'u%e@@eQH@%hE%Bkycérﬂﬁnﬁ? ounds of
t he forrml(ﬁ.q:EB are admnistered in conbination wth prefierably

i nsol ubl Ead¢alewhich fan ba remeyedky satalyticchydsagenationhéhe 2da§-nati on with

o comouER PR Brom N6 R R B RS of i TREERSRRC RN 88 L s be
adni ni st mmdvechby heakwcndmﬁhé bbdtylcatbdmate (EOC) exdioall ﬁ/hldhrbé?ﬁlK@Fé’mGQé’cﬁjs or

nuesl a % ﬂﬁp ﬁ he jndivjdual active conpounds, the combi nation

AN FEATOEh@rie s Bacith &i% huaspymstlylpxyearbomyl4foc) eadica, which
enhanced spect to t he | owering of LDL
choleste?%fbbq?gghg araé{%ﬁ#ﬁ@%nﬁéﬁﬂyﬁﬁ inproved tolerability. 10 It goes
w t hout saying that each suitable conbination of the conpounds according to
the invention with one or nore of the conmpounds nentioned above and
optionally - one or nore further pharmacol ogically active substances is
included in the scope of the present invention. 15 The invention
furthernore provides both stereoi soner m xtures of the formula | and the
pure stereoisoners of the fornula I, and di astereonmer m xtures of the
formula |



and the pure diastereoners. The m xtures are separated by chronmat ographic
imeans. 20 Preference is given to both racem c and enantionerically pure
conmpounds of the fornmula | of the following structure: RL R4 25 14 Am no
protective groups that are preferably used are the benzyl oxycarbonyl (2)
radi cal, which can be renoved by catal ytfc hydrogenation, the 2-(3, 5-

di met hyl oxyphenyl ) propyl (2) oxycar bonyl (Ddz) or trityl (Trt) radical, which
can be renoved by weak acids, the t-butylcarbamate (BOC) radical, which
can be r aMmeviadestidryfuatienydreedbesite deiodesarnst ﬁr@ﬁanng diphenylazetidinone

9-fl uorenyl nmet hyl o fycar bonyl (Fnoc) radical, which can be renoved using
secondar ylekivaties ofiformula k nvention furthernore relates to a process for
prepari ng di phenyl azeti di none derivatives of fornula 1. OHL w-10 - 2
(CH 2)Z-4wy'l (CHR)Yy (LAG 5 Y can be S, 0, (CO, (C=S), CH=CH, CEC,
N((G-Cr,)-alkyl), N(phenyl) J\I((CI C6) - al kyl - phenyl),

N(CO (CH2)j-jo-COOH) or NH can be Hor, if Y= (CO Bt (CS), OH
OH

RG

RS o

/
/(CHz)z—[w'—Y']'o’_: (CH,)y

(LAG)

Y canbe §, O, (C=0), (C=8}, CH=CH, C=C, N((C1-Cg)-alkyt), N(phenyl), N((C1-Cg)-

alkyl-phenyl), N(CO-(CH2)4.10-COOH) or NH;

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

W, Y' und W’ can, independently of one another and of Y, be ~S(Q),-, wheren=0 —
10 2, -0-, (C=0}-, (C=8)-, -CH=CH-, -C=C-, -N((C+-C¢)-alkyl}-, -N(phenyl), -N((C4-Cs)-

alkyl-phenyl)-, -N{CO-(CH2)1.10-COOH)- or -NH- or a bond;

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

In compound H, -(CH2)x-Y-R11 can alternatively also be attached to one of the other
15 two phenyl rings.

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

20  functionality- if appropriate in protected form. This functionality is (after deprotection)
used for attaching (LAG), for example with the formation of ether, amine or amide
bonds.



W Y und W can, independently of one another and of Y, be -S(O,-, where n
=0- 10 2, -0-, -(CO-, -(C9-, -CHECH, -C=C, -N(G-06)-al kyl)-
-N(phenyl), -N((d -C6)- al kyl-phenyl)-, -N(CO (CH2)1-10-COOH)- or -NH or a
bond; x, y and z independently of one another can be 0 to 10. In conpound
11, -(CH2)x-Y-R 1 can alternatively al¥ be attached to one of the other
15 two phenyl rings. The process for preparing conpounds of the formula 1
conprises reacting, for exanple, an anmi ne or a hydroxy conpound of the
formul a Thedxhmpis Belew $8rie o Mlustraty/inatinventRBERtmykd &é}an P GItaRhing n t he
omega position, carries a further 20 functionality- 1f appropriate in

pr ot ect etheripvantiomiosthenrediels and smbedimante degerbest iscthe@pmpissd for
attaching (LAG, for exanple with the formati on of ether, am ne or am de
bonds. 16 The exanpl es bel ow serve to illustrate the inventi on in nore
detail, Bxamelgtlinmting the invention to the products and enbodi nents

d b d he
e Al by B34 P ek 3y CEonp b ospsTatidin-gxtablet i di n-

2-yl }- N e (3): 10 a)
4-[5-(4- E?é,uorg&p%enyl ?m%d(?Zf | uor ophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4- phenyl -
oxazol i di ne- 3-car bonyl ) pentyl ] benzonitrile(1l): Under argon, 2.5 g of

3-[5-(4-fluorophenyl)-5-hydroxypent anoyl ] - 4- phenyl oxazol i di n- 15 2-one are
di ssolved in 30 m of dichloronethane, 3.9 g of 4-[(4-fluorophenylimnm no)-
met hyl | benzonitril e are added qﬁd the mxture is cooled to --10C. 6.4 m of
di i sopropyl et hyl am ne and, Hovel a pﬁrlod of 30 mn, 4.05 m of
trimethylsilyl chloride are adgegyto this mixture such that the
tenperature does not exceed --5C. The

10
a) 4-[5-(4-Fluorophenyl)-1-(4-fluorophenylamino)-5-hydroxy-2-(2-oxo-4-phenyl-
oxazolidine-3-carbonyl)pentyl]lbenzonitrile(1):

Under argon, 2.5 g of 3-[5-(4-fluorophenyl)-5-hydroxypentanoyl}-4-phenyloxazolidin-

15 2-one are dissolved in 30 ml of dichloromethane, 3.9 g of 4-[(4-flucrophenylimino)-
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 ml of trimethylsilyl chloride
are added to this mixture such 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.

20 0.8 ml of titanium tetrachloride is then added slowly. The dark mixture is stirred at
from —25°C to --30°C over night and then decomposed using 35 mi of a 7% strength
solution of tartaric acid, and the mixture is stirred for another hour at room

temperature. 15 ml of a 20% strength sodium bicarbonate solution are then added,



m xture is stirred at this tenperature for 1 additional hour and then
cooled to -25C. 20 0.8 m of titaniumtetrachloride is then added slowy.
The dark mixture is stirred at from-25C to --30C over night and then
deconposed using 35 m of a 7% strength solution of tartaric acid, and the
m xture is stirred for another hour at tdom tenperature. 15 m of a 20%
strength sodi um bi carbonate sol ution are then added, 17 and the mxture is
again stirred for 1 hour. After phase separation, the organic phase is

washed waht tB@ mitktued |s/\@gaen stitretgor Pyeur. reesgsH lak&tioh, ansl ofiiephasd ed
to about 10 .2 of bistrinethylsilylacet amsc?lzllcgJ are added, andﬁt he

m xt ur e iSsW?%?fj Wﬁbaﬁﬂéa* %W?l’@ﬂ dried @veramaanﬂmaﬁ‘dsqlm apdroaaentiatied tander
duced |
Lot o, BBaEYS i B of biRinRHRci el e are s, B thetliture 15 then under

r educed pea@ﬂo&eﬂiﬂaf& 3 manhmem odmtﬁéntm‘tecﬂmhaewe@mcewwﬁuré%h@1
(C37|—B7F2N3&q8} I\/%é Ecgl +_E SU\?; E?é 582. 2 (MrH+ - b)
{1- (2 FI R isfallizebusing mitd a6e ﬁ&hppi@qawﬁdawgw@w|ﬂ]terzﬁdoszféwt@t.d. n- 2-
yi }benzo o} Pyl am

no) - 5- hy P%@(dyr{ %n(% g}lgggpa?w eny? é%éo‘}rlléd?ﬁg car?p #)rf)? néﬂf‘?%enzomtrl |l e
(1) are dieig|658B1 tcazﬂavrﬁzN@@ms&;tMﬁl(E&ﬂ@su DayH" )eBBErQ(MﬁH tSngelH!?)@Y with
100 ng of tetrabutyl ammonium fluoride trihydrate and 1.3

bi strinmethylsilylacetam de, heated at 40C for about 1 h. The react ion is
nonitored by thin-layer chromatography. After the reaction has ended,
initiall of glacial acetic acid is added and the nixture is

0.2 m
stirtd gbr 301 ﬁﬁimﬁaph@mﬂewmﬁledromnm) -Phydronypropyd-dedxdazefidiop@nol / 2N
sulfuric acid e.-added to 20 the residue, and the mxture is
stirred for 1Y %”zonk{ Le(g?ul atip of solid sodium bicarbonate is added and
the m xture is then again concentrated under reduced pressure, the residue
is taken up in eth acetate, the organic phase is washed with water and

dried andd @f4-&-(4- éﬁ@mheavl)ﬂh@ -Ruprophenylaming)eshydioxy<2-(Ai0xé#ed by col um
phenyloxazoiidin-3-carbonyl)pentyl]benzonitrile (1) are dissolved in 20 ml of methyl

15 tert-butyl ether and, together with 100 mg of tetrabutylammonium fluoride trihydrate
and 1.3 ml of bistrimethylsilylacetamide, heated at 40°C for about 1 h. The reaction
is monitored by thin-layer chromatography. After the reaction has ended, initially
0.2 ml of glacial acetic acid is added and the mixture is stirred for 30 min and
concentrated. 20 ml of a mixture of isopropanol/2N sulfuric acid = 10:1 are added to

20  the residue, and the mixture is stirred for 1 hour. A spatula tip of solid sodium
bicarbonate is added and the mixture is then again concentrated under reduced
pressure, the residue is taken up in ethyl acetate, the organic phase is washed with
water and dried and, after removal of the solvent, the residue is purified by column
chromatography (Si02, CH,Cl./methanol = 100:1). This gives the product of

25 molecular weight 418.45 (CzsHa0F2N203); MS (DCI+): 419 (M+H™).

c) 4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl}-3-hydroxypropyl}-4-oxoazetidin-2-
yi}-N-hydroxybenzamidine (3):
30
199 mg of hydroxylammonium hydrochloride are added to a solution of 200 mg of
{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-



chromat ography (Si 02, CH2Cl 2/ met hanol = 100:1). This gives the product of
25 nol ecul ar wei ght 418. 45 (C25H20F2N202); Ms (DCl+): 419 (M+H+). c)

4-{1- (4- Fl uorophenyl)-3-13-(4-fl uorophenyl) - 3-hydroxypropyl ] -4-oxoazetidi n-
2- yl}-N hydroxybenzam dine (3): 30 199 ng of hydroxyl ammoni um

hydrochl oride are added to a sol ution ofl8200 ng of
{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropy[]-4-oxoazetidin-2
18 yl }benzonitrile and 0.45 m of triethylamne in 15 m of isopropanol,

and the nillbenzenitrie asruucmedﬂaiftmemmahﬂﬁ@m a5 wileffigdprdgaol, é’ﬁ@tﬁ@ﬁﬁhb@rs
sol ution |s extract ed twice with acetate/water. The or ganic ghases

are dri e®ligedratggmdemperatyre forel %hé{]ﬁ/%@ﬁfé'ﬁﬂr%’dlé@n FHExy: agtarietsvutem'lt roduct
of g' SRyl atttBhwaAer THE dGanIc R Utd iarRd et il driestRf shitateMitd) -

Exa
4-{1-(4- Eronoennnartedyrrmrs@mmmrbdacbcpfnaowcnm WEIGho 4B PI48P\BEHAFMNSRAEt | di n-

2- 10_yl } 5 100 ng of
4-{1- '(5 #ﬁﬁgégyhglﬁ?% @A"[@SM f I uor ophenyl) - 3- hydr oxypr opyl ] - 4- oxoazet i di n-
2-yl }-N-hydroxybenzam dine (3) are dissolved in 100 ml of tetrahydrofuran

and, with 2 m of conc. amoni a, hydrogenated over Raney nickel at a
hydr ogen pressure of 75 bar and 25C for 30 hours. After addition of
magnesiug)%ﬁj] 5]1 the reaction 20 solution is filtered. The filtrate is

concentr separated by HPLC (Knauer Eurospher-100-10-C18, water
(0.1 % t ifi-UoFRReSHHHyAC-B-(AAGbRPhERY S-KyRirdxIRrbp ¢ acid) =
80/ 20 --~ {10?10 Rlﬁér sygr v?s(t he '?rﬁgdu%? ofﬂjrrox)fr Mh%‘% ?ﬁ@lgg

(Q5F@3F2‘&Q©Q§amm€((§@|) 436.18 (M + H). 19

H,N
NH

o D
® !
" OQ
F

15
100 mg of 4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-
2-yl}-N-hydroxybenzamidine (3) are dissolved in 100 ml of tetrahydrofuran and, with
2 ml of conc. ammonia, hydrogenated over Raney nickel at a hydrogen pressure of
75 bar and 25°C for 30 hours. After addition of magnesium sulfate, the reaction

20  solution is filtered. The filtrate is concentrated and separated by HPLC (Knauer
Eurospher-100-10-C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoro-
acetic acid) = 80/20 — 10/90). This gives the product of molecular weight 435.48
(Cz2sHa3F2N302); MS (ESI): 436.18 (M + H).



Example 111 4-[3-[3-(4-Fluororophenyl)-3-hyd roxypropyl]-2-(4-m

et hoxyphenyl ) - 4- oxoazeti di n-1-yl }-N- hydroxybenzam dine (9): 5 a)
3-[5-(tert-Butyl di met hyl sil anyl oxy)-5-(4-fl uorophenyl) pent anoyl ] -4- phenyl -
oxazolidin-2-one (5): 10 27 g of
3-[5-(4-fluorophenyl)-5-hydroxypent anoyft®- 4- phenyl oxazol i di n-2-one, 13.6 ¢
of tert-butyldinethylsilyl chloride and 10.2 g of im dazole are dissolved
in 3 m of 15 dinmethylformam de and stirred at 60C for 90 mn. After the
reacti on has ended, the mxture is dissolved in ethyl acetate and
extracted twce with water. The organic phase is dried over magnesi um
sulfate, filtered and concentrated under reduced pressure. This gives
3-[5- (te@iahﬂ?¥| gi met hyl si | anyl oxy) - 5- (4-fl uorophenyl) pent anoyl] 20

4- phenyloxazo 1din-2-one (5) of nolecular weight 471. 65 (C26H34FNO4Si); M5

(ESI): 24B-18 %Nueropmyoa-aym@mpgp]z -ty métGeyphenyl)-Bubxoadbtigin Y1 -H-

| anyl oxy) E‘:}is’ fluoro -1- (4- et hoxyphenyl) - 2-
( 2- oxo0- 4'}5% P§RZ3B 'Ef? 3-car bonyl ) pent yl ami no] benzonitrile (6): 5 16.2
g of 8-[5-(te rt-b utyl i methyl si

| anyl oxy) - 5- (4-fl uor ophenyl ) pent anoyl ] - 4- phenyl oxazol i di n-2-one are
dissolved in 350 m of dichloronmethane. 19.8 mM of H nig base and 10.14 ¢
of 4-[(4-methoxyphenyl i m no)nmethyl ] benzonitrile are added to the solution,
which is then cooled to -18 8.52 m of trinethylsilyltriflate are added
to 10 the cool ed sol ution ch is then stirred at -10C for 30 min. The
solution is then @b i i
solution are z I caction mxture is stirred at from-30 to -40C

for 2 h. The hen_all owed to warm
OH

a) 3-[5-(tert-Butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl]-4-phenyl-
oxazolidin-2-one (5):
10

27 g of 3-[56-(4-fluorophenyl)-5-hydroxypentanoyl]-4-phenyloxazolidin-2-one, 13.6 g
of tert-butyldimethylsilyl chloride and 10.2 g of imidazole are dissoived in 36 ml of
15 dimethylformamide and stirred at 60°C for 90 min. After the reaction has ended, the
mixture is dissolved in ethyl acetate and extracted twice with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated under reduced

pressure. This gives 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-flucrophenyl)pentanoyl]-



to roomtenperature and the reaction solution is washed successively with
200 M of 2N sulfuric acid, 300 mM of 20% strength sodi um hydrogen sulfite
solution and 15 saturated sodiumchl oride solution. The organic phase is
dried over magnesium sulfate and concentrated under reduced pressure, and
the residue is purified on silica gel B8ing n-heptane/ethyl acetate 3/1.
This gives 4-[5-(tert

but yl di net hyl si | anyl oxy) - 5- (4-fl uorophenyl) - 1- (4- net hoxyphenyl ) - 2- ( 2- oxo- 4-

h I i} I
o G O O RO e DS Rt N STV )

4-[ 3- [ 3- 4628 BAHY T HﬁQ%f@'S’is)sC(%;bs)oxy) 3- (4-fl uor ophenyl ) propyl ] - 2- (4-

nmet hoxyphenyl ) - 4- oxoazeti di n-1-yl ] benzonitrile (7): 25 13.2 g of
4-[5-(tert-butyl di met hyl sil anyl oxy) -5-(4-fl uorophenyl) - 1-(4-nmet hoxyphenyl) -
2- (2- oxot4- phan[sﬁL(m:Bnitjrldﬂmmh?IsMWWH- ﬂmddoaﬁbﬁg)-be(ametﬁdxybﬁewﬁz-
dissolved in 380 nl of methyl tert buty et her

N, O bi s(t ri neta8it-phadexadnlidineatrgaln @/l pantyEmimolbanzenitilei (6 of |
tetragutyl ammoni um fluoride in tetrahydrofuran are added and 30 the m xture
Is stirred at roomtenperature for 2 h. After the reaction has ended, 10

m of achLZ:gaxE|3q53(rtm-®dt§¢cdimetﬂlﬂﬁsﬂafmmdy915 (mfiUdmphe@ylFéln@mﬁy:I]&I—ed under
{g?ﬂgﬁg/ éﬁﬁg{,l%gégé@ﬂrgﬂd elare ue IS (l)J rrrlllfolf%lchlororrllethgr?e g1e9 8l¥nllor1]°%-|un:g
4-[3- [ 3- bSstenbtto/ digmitdh Bﬁ@’ﬁé’%m té‘)rﬁeth?l%&%ﬁﬂ?’l@é’r@%eh 6 tﬁ?z

nmet hoxyphenyl ) - 4- oxo zet| nol ecul ar
544. 75 (s@tmuaeymmm$|tr;en m:l(aﬁsm)—m%@ss 5@ ra\eiHrmetbylsiylt4flpB- 4ra- a(d@ela to

Lor ORI AT S 6T BBt s RS kg o wen amy
oxy) - 3- ( €obledto-BOAChany uirhPeVhthnidmt fetrachloride solution are added. The reaction
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 suifuric acid, 300 mi of 20% strength sodium hydrogen sulfite solution and
15 saturated sodium chloride solution. The organic phase is dried over magnesium
sulfate and concentrated under reduced pressure, and the residue is purified on
sifica gel using n-heptane/ethy! acetate 3/1. This gives 4-[5-(tert-
butyldimethylsitanyloxy)-5-(4-fluorophenyl)-1-(4-methoxyphenyl)-2-(2-oxo-4-
phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile (6) of molecular weight
20 707.93 (C41HasFN3O5Si); MS (ESI): 590.51 (MH" - C7HsN,).

c) 4-[3-[3-(tert-Butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyi]-2-(4-
methoxyphenyl)-4-oxoazetidin-1-ylJbenzonitrile (7):
25
13.2 g of 4-[5-(tert-butyldimethylsilanyloxy)-5-(4-flucrophenyl)-1-(4-methoxyphenyl)-
2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentylaminolbenzonitrile are dissolved in
380 ml of methyl tert-butyl ether, 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
30  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 reduced



met hoxyphenyl') - 4- oxoazeti di n-1-yl ] benzonitrile are dissolved in 65 m of
tetrahydrofuran, 0.74 m of acetic acid and 8.03 nl of a 1 Msolution of
tetrabutyl amoni um fluoride in tetrahydrofuran are added and the m xture is
stirred at roomtenperature for 2 h. Another 4.82 nl of the _ _
tetrabutyl ammoni um fluoride 15 solution2are then added, and the mxture is
stirred at reflux tenperature for a further 3 h. The cool ed reaction .

m xture is concentrated under reduced pressure and the residue is purified

chr omat ogure$ﬂure anthemesidlié ¢apgsfiedish @ﬂ!cﬁﬂwgklﬁ@ftbl@lbhéﬁetﬁﬁ%kﬂe 5. This
gi ves 4- [ hen ég 3- hydr oxypr B 2- (4- met hoxyphenyl ) - 4-
oxoazet i Q'—V F]‘%ﬂ;ﬁ%&ﬁ E’ irethydsilanyiaxyirBed- fmrgmemmrm”(‘ﬁ%BFsz)
M5 20 (E e o
HAENES ?ZQ‘EP‘@?J*‘% %F”%Z%%@J} 0IBezOnIe, ()21 Fao RGN MEIYI 4 Thoazet i di n
- 1-yl] - KEkyisedyDsSiy a8 JEBE): 695.562M499. ng of hydr oxyl ammoni um

hydrochl ori de are added to a solution of 200 ng of o
4-[3-Y3-(4-fluorophenyl)-3-hydroxypropyl ] - 2- (4- net hoxyphenyl ) - 4- oxoazeti din
-1- yl]benzonitrile (8) and 0.45 m of triethylamin in 15 m of

i sopropanol, and the mxture is stirred at roomtenperature for 12 h. The
reaction déol utfh-[c3|=[31-(§~FdMOIrcmdmagiI){SAhymonyprpr]qmquhylbtl‘mwphé|$jl)Aﬂilcﬁcbazé'ﬂitﬁn—
organi ¢ phase e dri q Z% magnesi um sul fate and concentrated. This

gi ves the proﬁ Wﬁ’ &l ar wei ght 463.51 (C26H26FINBO4): NS (ESI):
464.19 (MrHt). 22 Exarrple |V

4-[ 3-[ 3-(4- Fl uor ophenyl hydroxyPropyI ]-2-(4-met hoxyphenyl ) - 4- oxoazeti din
-1 -1 %g‘i]g;mﬁdﬁr[@ ((qrt}%)utyjmmthyls;l anyloxy)-3-(4-ftuorophenyl)propyl]-2-(4-

methoxyphenyl)-4-oxoazetidin-1-yllbenzonitrile are dissolved in 65 ml of
tetrahydrofuran, 0.74 ml of acetic acid and 8.03 ml of a 1 M solution of _
tetrabutylammonium fluoride in tetrahydrofuran are added and the mixture is stirred
at room temperature for 2 h. Another 4.82 mi of the tetrabutylammonium fluoride

15 solution are then added, and the mixture is stirred at reflux temperature for a further
3 h. The cooled reaction mixture is concentrated under reduced pressure and the
residue is purified chromatographically on silica gel using n-heptane/ethyl acetate
2/1. This gives 4-[3-[3~(4-flucrophenyl)-3-hydroxypropyi]-2-(4-methoxyphenyl)-4-
oxoazetidin-1-ylJbenzonitrile (8) of molecular weight 430.48 (CasH23FN2O3); MS

20 (ESI): 431.24 (M+H").

e) 4-[3-[3~(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-
1-yl]-N-hydroxybenzamidine (9):
25
199 mg of hydroxylammonium hydrochioride are added to a solution of 200 mg of
4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
yllbenzonitrile (8) and 0.45 ml of triethylamin in 15 m! of isopropanol, and the mixture
is stirred at room temperature for 12 h. The reaction solution is extracted twice with
30 ethyl acetate/water. The organic phases are dried over magnesium sulfate and
concentrated. This gives the product of molecular weight 463.51 (CagHa6F 1N3Oa);
MS (ESI): 464.19 (M+H").



NH 40 ng of

4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-net hoxyphenyl) - 4-

oxoazeti di n-1-yl ] N-hydroxybenzam di ne are dissolved in 10 m of
tetrahydrofuran 10 and, with 1 m of conc. ammoni a, hydrogenated over Raney
ni ckel at 25C for 6.5 h. Magnesium sul2ate is added, and the reaction
solution is then filtered. The filtrate is concentrated and separated by
HPLC ( Knauer Eurospher-100-10-C 8, water (0.1 % tri fl uoroacetic

aci d)/acetoni trile (0.1 %trifluoroacetic acid) = 80/20 -* 10190). This

gi ves th p? ?Y_Hof nol ecul ar wei ght 447.51 (CZ6H26F1N3CB) M5 (ESI):

448. 20 ( g Exanpl e V 20

A e T U P

4- [ 3- [ 3- (Bbémaamnidptee{iyl).) - 3- hydr oxypr opyl ] - 2- (4-f 1 uor ophenyl ) - 4- oxoazeti di n-
| - yl]benzonitrile (11): 5 Conpound (11) is prepared anal ogously to the
conpotind of exanple Il Id, the difference being that, instead of

4-[ (4- met hoxyphenyl i m no) met hyl ] benzonitrile, 4-[(4-

f 1 uor obenzyl i dene) am no] benzogitrile is used. 10 b)

4-{2-(4- Fluorophenyl ) -3-[ 3:(4-fl uorophenyl ) - 3- hydr oxypropyl ] - 4- oxoazeti di n-
| - yl}-N hydroxybenzam di g 2): 279 nmg of hydroxyl amoni um hydrochl ori de
[ nmg of 4-[3-[3-(4-fl

yI]benzonltrl ‘ § 0.65 mM of triethylamne in 15 m of isopropanol,
and the m i i oom tenperature for 12 h. The reaction
solution is extract ed Qtwice h e,t.[pyl acetatelwater. The organi c phases
are dried over magnesi um sul fate

NH

40 mg of 4-[3-[3-(4-flucrophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-
oxoazetidin-1-yl]N-hydroxybenzamidine are dissolved in 10 ml of tetrahydrofuran

10 and, with 1 m! of conc. ammonia, hydrogenated over Raney nickel at 25°C for 6.5 h.
Magnesium suifate is added, and the reaction solution is then filtered. The filtrate is
concentrated and separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1%
trifluoroacetic acid)/acetonitrile (0.1% frifluoroacetic acid) = 80/20 — 10/90). This

gives the product of molecular weight 447.51 (CagHz6F iN303); MS (ESI): 448.20 (M +
15 HY).

Example V

20  4-{2-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxypropyl] 4-oxoazetidin-1-yl}-N-
hydroxybenzamidine (12):



and concentrated. This gives the product of nolecul ar wei ght 451.48

( C25H23F2N303) ; Ms (ESI): 452.10 (MtH+). 24 Exanple Vi

4-{2- (4- Fl uorophenyl)-3-[3-(4-fl uorophenyl) -3-hydroxypropyl ] -4-oxoazetidi n-
| -yl}- benzam dine (13): H2 5 NH 290 ng of 4-{2-(4-fl

uor ophenyl ) - 3-[ 3- (4-f 1 uor ophenyl ) - 3- hydRdxypr opyl | - 4- oxoazet i di n-

1-yl }-N-hydroxybenzam dine (12) are dissolved in 15 m of tetrahydrofuran
and, with 1.5 m of conc. ammoni a, hydrogenated over Raney nickel at 25C

for 6.5 h. After.10 addition ot magnesium sulfate, the reaction solution is

filtered. The filtrate is conpcentrated. This gives the product of

nmol ecul ar wei ght 435. 48 (C26HX3F2N302); Ms (ESI): 436.18 (M+ H). 15
Exanpl e VI OH
1-[5-(4-{1-(4-FEl uornoph £3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-4-oxoaze
i di y oyN\) pentyl ] -4-aza-1 -azonl abi cycl o[ 2. 2. 2] oct ane

p a bl cyclo[ 2. 2. 2] octane bromi de (14): At
7OC 1 0 g of 6- br omphexanaoi ¢~ 5 M of dinethyl sul foxide is added
to a solution of 1.5 g of 1, 4-diaflabicyclo[2.2.2]octane in 10 nl of

)

di methyl sul foxi de. After 5 1 h, 1084m of water are added and the nixture
is freeze-dried. The residue is digested with acetone. The residue contains
t he product of nol ecul ar weight 227.33 (cation: Cl2H23N2Q2); M5 (ESI)

227.1 (M.
a) 4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl}-2-(4-flucrophenyl)-4-oxoazetidin-1-
yllbenzonitrile (11):

Compound (11) is prepéred analogously to the compound of example llid, the
difference being that, instead of 4-[(4-methoxyphenylimino)methyilbenzonitrile, 4-[(4-
fluorobenzylidene)aminolbenzonitrile is used.

10 b) 4-{2-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-1-
yl}-N-hydroxybenzamidine (12):

279 mg of hydroxylammonium hydrochloride are added to a solution of 280 mg of
4-[3-[3-(4—f|uorophenyi)-3-hyd roxypropyll-2-(4-flucrophenyl)-4-oxoazetidin-1-

15 yilbenzonitrile (11) and 0.65 ml of triethylamine in 15 ml of isopropanol, and the
mixture is stirred at room temperature for 12 h. The reaction solution is extracted
twice with ethyl acetate/water. The organic phases are dried over magnesium sulfate
and concentrated. This gives the product of molecular weight 451.48
(C2sH23F2N303); MS (ESI): 452,10 (M+H™).



10 b) 1-[5-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazeti di n-2-yl } benzyl car banoyl ) pentyl ] -4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (15): A solution of 70 ng of 4-(4-am nonet hyl
phenyl )-1-(4-fluorophenyl)-3-[3-(4 15
fl uor ophenyl) - 3- hydr oxypropyl ] azeti di n23-one and 23 N of triethylamne in
0.5 mM of dinethylformam de is added to a solution of 76 ng of
| - (:5- carboxypentyl)-4-aza-1- azoni abicycl o[ 2.2.2] octane brom de (14),
64, ul ofEﬂam@Qpprylcarbodllnlde and 56 ng of hydroxybenzotriazole in 2 n
of di et hy mxture is stirred at roomtenperature for
12 h. Th {%ém‘ilwmp%nm Bdﬁ (ﬂ§|Q%WW)a3'@NdMD§WHr%QéQEZﬁIdEG1%C
(Knauer E%H ﬁ'{e(%%? 10-C 8, water (0.1 %trifluoroacetic
acid)/acetonitri 0.1 %trifluoroacetic acid) = 80/20 - 10/90). This
gi ves the product of nolecular weight 631.79 (cation: C37HA5F2N403); M5
(ESI) 631.34 (M+). 25 Exanple VII1 1-[5-(4-{3-[3-Hyd
r oxy- 3- phenyl propyl ) - 2- oxo- 4;/phenyl azetid i n-1-yl }benzyl car banoyl ) -
pentyl]-4-aza-1|-azoniabic [2.2.2]octane trifluoroacetate (17): 26 0 GN
a) 1- (4 Aninoneth | phenyly [ 3- hydr oxy- 3- phenyl propyl ] - 4- phenyl azeti di n- 2-
& prepared as described in exanple Illa-d, the
' Knst ead of
4-[ (4- met hoxyphe i mony | ] benzonitrile, 4-(benzylidene-

' is i nst ead of
3-[5-(4-fl uorophenyl) - Fanoyl - 4- phenyl oxazol i di n- 2- one,
3-[5-(phenyl) - 5-hydroxype ntanoyll] - 4- phenyl oxazolidin-2 10 one is used and
that the product illd is subjectﬁ to reduction with Raney nickel. b)
1-[ 5 4- { 3-[ 3- Hydr oxy- 3- phenyl propyl ) - 2- oxo- 4- phenyl azet i di n- 1-yl } benzyl -

290 mg of 4-{2-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-
1-yl}-N-hydroxybenzamidine (12) are dissolved in 15 ml of tetrahydrofuran and, with
1.5 ml of conc. ammonia, hydrogenated over Raney nickel at 25°C for 6.5 h. After

10  addition of magnesium sulfate, the reaction solution is filtered. The filtrate is
concentrated. This gives the product of molecular weight 435.48 (CasH23F2N302); MS
(ESI): 436.18 (M + H").

15
Example VI
1-[5-(4-{1-(4-Fluorophenyl)-3-[3~(4-flucrophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}benzylcarbamoyl)pentyll-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate (15):

OH

n
)
S z
1 .
'n)i‘z
Q




car banoyl ) pentyl ] -4-aza-1-azoni abi cycl o[ 2. 2. 2] octane trifluoroacetate (17):
15 The synthesis is carried out anal ogously to exanple VIIb starting with
60 ng of 1-(4-a mnonethyl phenyl)-3-[3-(4-fluorophenyl-3-hyd
roxypropyl]-4-ph enylazetid i n-2- one. This gives the product of nol ecul ar
wei ght 595.81 (cation: C37H47N403); MS28ESI) 595.36 (M. 20 Example I X
1-[11-(4-{1-(4- Fluorophenyl)-3-[3-(4-fluorophenyl) - 3-hydroxypropyl ] -4-oxoaz
eti.di n-2- vyl }benzyl car banoyl ) undecyl ] - 4-aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (19): 27 a) 1 -(11 -Carboxyundecyl)-4-aza-1

-azoni abi ¢cycl g[é;éﬁ%]] octane bromde (18): The synthesis is carried out
anal ogoudly tad- cxyRentyl)»¢raza-il rRzopid-hicyols[ag. 2pectage bromidsniddddecanoi ¢
acid. This gives the product of nolecular weight 311.49 (cation:

G 8H35N2C2+); MS (ESI) 311.2 (M. b)

1-[ 1_1;1_( 4A{t2 TOF@B FDL@Fbﬁ*onmbhfsﬁarﬁ?ié élcidi igtﬂ Wbﬁdkﬁhéthyﬁidwrdl@ﬁfé éﬂdglégitb'af' 0X0-

azetidin-2-y. car naec ~4-aza- 1l-azonl abl CyCl 0| £. 2. oct ane

10 tri 11 sokIaRETdEo0Td) L IrrebyREIL a0 @ e n ADaYl Qe Seucley Afier
00Thi s i 4 Dk ' . (cation:

C3rEY Pt 00HLS! e o BRgRR Bt g LA BT Ffafi c2t ! on

1- [ 11- { 4d[g®siedi withlaorion®: phermgbsiduempniaifls theoproduiceof/mateiulal weight 227.33

I1b bapoy| | L~ A~a785 3~ azani abi cycl of 2. 2. 2] oct
{1 1o Saterar e eHae TS ESE Tt S Ui Pea Gur anal ogous!y to

exanple I Xb starting wwth 74 ng of 1-(4-

10 b) 1-[5-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}benzylcarbamoyl)pentyl]-4-aza-1-azoniabicyclo[2.2.2]octane
trifluoroacetate (15):

A solution of 70 mg of 4-(4-aminomethylphenyt)-1-(4-fluoropheny!}-3-[3-(4-

15 fluorophenyl)-3-hydroxypropyllazetidin-2-one and 23 4! of triethylamine in 0.5 mi of
dimethylformamide is added to a solution of 76 mg of 1-(5-carboxypentyi)-4-aza-1-
azoniabicyclo[2.2.2]octane bromide (14), 64 ul 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 separated by

20 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 631.79 (cation: Cs7HasF2N4O3); MS (ESI) 631.34 (M™).

25 Example VI
1-[5-(4-{3-[3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1-yl}benzylcarbamoyi)-
pentyl}-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate (17):



am nonet hyl phenyl ) -3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] - 4- phenyl azeti di n-
2-one. This gives the product of nolecular weight 679.97 (cation:
CA3HS59N403); Ms (ESI) 679.50 (M. 5 Exanple Xl

1-[11-{4-[3-[3-(4-Fl uorophenyl) - 3- hydr oxypropyl | - 2- (4- met hoxyphenyl ) - 4- oxoa
zetidin- 1-yl]benzyl carbanoyl }undecyl)-26 aza-1 -azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (21): 10 a) A solution of 50 ngy of

| - (4- am nonet hyl phenyl ) - 3-[ 3- (4-fl uor ophenyl ) - 3- hydr oxy 15

propyl]-4-(4-net hoxyhenyl)azetldl n-2-one and 25 pl of triethylamne in 1
m of dinethylformgm¥ye is adged to a solution of 70 ng of

12- br onododec&hoi € d 50 ng ©DC and 40 nmg of hydroxybenzotriazole in
3 m of di A de and” fhe nixture is stirred at room tenperature
for 1 h. The reactyd Iutlonls diluted with ethyl acetate and washed
three tines with %que ogli um chloride solution. The 20 organi c phase is
filtered through silica gel ted and separated by flash 29

chromat ography. This gives t e al k romde (72 ng) with nol ecul ar wei ght
695.72 (C38H48Br FN2O4); Ms (ESI) 695.4 (M+ H+). b) 5 72 ng of the al kyl
brom de prepared above are, together with 100 ng of DABCO, stirred in 4 m
of toluene at 100C for 20 hours. The reaction solution is concentrated and
separ at ed) by HRUQ G vRusthylBheagipBeB-HPokP3 Ghdnyird I-ﬁ%hlen%’azetldlna—
trifluoroacetic acid)/acetonitrile (0. 1%tr|fluoroacet|c acid) = 80/20 -
10/90). This 8M9é%0Xne product of nol ecul ar wei ght 727.99 (catl on:
CA4HEDFINAOA) ; MS (ESI) 727.5 (M.

Compound (16) is prepared as described in example llla-d, the difference being that,

instead of 4-[(4-methoxyphenylimino)methyllbenzonitrile, 4-(benzylidene-

amino)benzonitrile is used and, instead of 3-[5-(4-ﬂuorophenyl)-s-hydroxypentanoyl;

4-phenyloxazolidin-2-one, 3-[5-(phenyl)-5-hydroxypentanoyl]-4-phenyioxazolidin-2-
10 one is used and that the product Ilid is subjected to reduction with Raney nickel.

b} 1-[5-(4~{3-[3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1-yl}benzyl-
carbamoyl)pentyl]-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate (17):

15 The synthesis is carried out analogously to example Vllb starting with 60 mg of
1-(4-aminomethylphenyl)-3-[3-(4-fluorophenyi-3-hyd roxypropyl]-4—phenylazétidin—2~
one. This gives the product of molecular weight 535.81 (cation: Cs7Ha7N4Os); MS
(ESI) 595.36 (M").

20
Example IX
1-[11-(4-{1-(4-Fluorophenyl})-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
ylibenzylcarbamoyl)undecyl}-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(19).



10 Exanmple Xl |

N-{4-[ 3- ( 3- Hydr oxy- 3- phenyl propyl ) - 2- oxo- 4- phenyl azeti di n-1-yl ] benzyl }- N,
N'- 15 diisopropyl guani dine (22) A solution of 76 ng of 1-(4-am nonethyl
phenyl) - 3-[ 3- hydr oxy- 3- phenyl propyl | - 4- phenyl azeti di n-2-one, 64 pl of

di i sopropyl carbodii mde, 56 ng of hydro2¥benzo- triazole and 23 pl
triethylamne in 2 m of dinmethylformam de is stirred at room 20
termrperature for 22 h. The reaction solution is concentrated and separated
by HPLC (Knauer Eurospher-100-10-C18, water (0.1 %¢trifluoroacetic

acid)/acetonitrile (0.1 % triflgjoroacetic acid) = 80/20 ---3-10/90). This
gi ves the product of nolecul \ \ 02); Ms (ESI) 513.4
(MtH+) . 30 Exanple X1 @ g

N-(3-{1-(4-Fl uoropfpenyl)-3 (4- P uor ophenyl) - 3- hy propyl ] - 4- oxoazetid
in-2 5 yl}benzyl)- ysSopropyl guani di ne (23) The synthesis is carried

out anal ogougt?y wt+d Xl| starting wth 60 ng of 4-(4- 10

am nonet hyl p henyl ) - 3- [ 3-(4Of | uor ophenyl ) - 3- hydr oxypr opyl

] azeti di np2-ofe. ; product d¥ ul ar wei ght 548. 68
(C32H38F2N402); MS (ESI) 54 + H+). Tabl e 1: Conpounds of the
formulal | RL R4 Ex. R, R2R3, R4R5, R6Sal t nbl ecul ar Mol ecul ar wei ght

of wei ght

a) 1-(11-Carboxyundecyl)-4-aza-1-azoniabicyclo[2.2.2]octane bromide (18):

The synthesis is carried out analogously to example Vlla starting with 495 mg of
5 12-bromododecanoic acid. This gives the product of molecular weight 311.49
(cation: C13H35N202+); MS (ESI) 311.2 (M+)

b) 1-[11-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxo-
azetidin-2-yl}benzylcarbamoyl)undecyl]-4-aza-1-azoniabicyclo[2.2.2]octane
10 trifluoroacetate (19):

The synthesis is carried out analogously to example VIIb. This gives the product of
molecular weight 715.96 (cation: CasHs7F2N4Os); MS (ESI) 715.43 (M").

15 Example X
1-[11-{4-[3-(3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1-
yllbenzylcarbamoyljundecyl)-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(20):



the free(found) base or acid {calculated) XlIVpara-O-CH3, HW8 , HH CH ', H
par a- F, CF3C560. 72561. 23 CH H3CyNH HOO" (M) , CH3 XVpar a- O CH3, IHNNH :

Hpar a- F, - 547. 63548. 33 0 NH2H(M+) XVICH H, Hpara-F,r473.26473.3 ' ~~ H
H(M+) para /-N XVIIH3c, -\H Hpara-F, 1"489.26489.3 para F N HH(M+) XVIIIH
H GN Hpara-F, Hpara-F, F564.27564.3 Para28/ 1o OHM Xl Xpar a-0-CH3, HH

H3CNe- ~ H para-F, 1"576. 29576. 3

OH Q 9
FXU\O_
O "

The synthesis is carried out analogously to example IXb starting with 74 mg of 1-(4-
aminomethylphenyi)—3—[3-(4-f|uorophenyl)-3-hydroxypropyl]-4-phenylazetidin—2-one.
This gives the product of molecular weight 679.97 (cation: CazHseN4O3); MS (ESI)

679.50 (M™).
5
Example Xi
1-[11-{4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-
1-yllbenzylcarbamoyfjundecyl)-4-aza-1-azoniabicyclo[2.2.2]octane trifluoroacetate
(21):
10

OH Q D

a)
A solution of 50 mg of 1-(4-aminomethylphenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-

15 propyi]-4-(4-methoxyphenyl)azetidin-2-one and 25 pl of triethylamine in 1 ml of
dimethylformamide is added to a solution of 70 mg of 12-bromododecanoic acid,
50 mg of EDC and 40 mg of hydroxybenzotriazole in 3 ml of dimethylformamide, and
the mixture is stirred at room temperature for 1 h. The reaction solution is diluted with
ethyl acetate and washed three times with aqueous sodium chloride solution. The

20  organic phase is filtered through silica gel, concentrated and separated by flash



Para "/ H(M+) O XXI. para-F, Hpara-F, F548.27548.3 H(3C H N H(M Para
=--/ 0 XXl para-O CH3, HH H3Cpara-F,|-560.29560.3 Para ---1N--ONO H H(M+) O
32 XXl| pars-0O CH3, HPam \-opars-F, 1"576.29576.3 . .HH(M ) CH,
M| para-O CH3, HPara ~N // ~pars-F, 1575230575,4 ON.CHy . HH(M

9

chromatography. This gives the alkyl bromide (72 mg) with molecutar weight 695.72
(C3sH4sBrFN204); MS (ESI) 695.4 (M + H™).

b)

5 72 mg of the alkyl bromide prepared above are, together with 100 mg of DABCO,
stirred in 4 ml of toluene at 100°C for 20 hours. The reaction solution is concentrated
and separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 — 10/90). This gives the product
of molecular weight 727.99 (cation: CasHgoF1N4Q4); MS (ESI) 727.5 (M").

10

Example XI|
N-{4-[3~(3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1 -ylfbenzyl}-N',N"-
15  diisopropylguanidine (22)

A solution of 76 mg of 1-(4-aminomethylphenyl)-3-[3-hydroxy-3-phenyipropyl]-4-
phenylazetidin-2-one, 64 ul of diisopropylcarbodiimide, 56 mg of hydroxybenzo-
triazole and 23 pl triethylamine in 2 ml of dimethylformamide is stirred at room

20  temperature for 22 h. The reaction solution is concentrated and separated by HPLC
(Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1%
trifluoroacetic acid) = 80/20 — 10/90). This gives the product of molecular weight
512.70 (Ca2H4oN4O2); MS (ESI) 513.4 (M+H").



CH 3 XXIVH, HPara \"__N H, H1"527.30527.3 - ~(Mt) CH, XXVPara \-opara-F,

Hpar a- F, 1-564. 27564.3 L . CH3 H+ H(M) XXVI para- O CH3i HN
para-F, 1' 587.30587.4 N. HPamHM HO XXVilr-\N para-F,
Hpara-F, | "575.28575.3 ~ H para H M:) ~ H 0

30

Example XIil
N-(3-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyll-4-oxoazetidin-2-
5 ylibenzyl)-N',N"-diisopropylguanidine (23)

W YT

The synthesis is carried out analogously to example Xi| starting with 60 mg of 4-(4-

10 aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl}-
azetidin-2-one. This gives the product of molecular weight 548.68 (C3aHasF2N4O);
MS (ESI) 549.4 (M + H).



XXVI'| | ~par a- F, Hpara-F, CF3C518. 26518.3 para 7 N HHOO- (M XXl XH, H,

Hpar a- F, Br * 500. 27500. 3 para ~ N HH(Mt) XXXpar a- O CH3,

H+' \ para- F, Br530. 28530. 3 para q;; N, KH(M:) XXXl --"Npara-F, HH,

HB(500. 27500. 3 para (Mt) q;;N H XXXI |Ipaw ~~-N H para-F,

Hpara-F, Br574.29574.3 CN H M) XXXIII| p3ta-O CH3, para-Br784.48784.5 H'."'
~-~F, H(M+) 33 XXXIVPara | \-Npara-F, Hpara-F,r563.28563.3 H M+ ) Using the
nmet-hod descri bed bel ow, the activity of the conpounds of the formula I
accor di ngabfe i h€ompotntis of tivé@forewdai ned: 5 Effect on chol esterol absorption
+ 3H-taurocholic acid excretion using fecal excrenent of mce, rats or
hansters NVRI mce, Wstar rats, or Golden Syrian hansters (in groups of
n=4-6) are kept in netabolic cages, where they are fed with a standard
diet (Altromn, Lage (Lippe)). 10 The afternd®h prior to the adm nistration
of the radioactive tracers (14C %q_lol estero

R6

R4
f
Ex. R1,R2 R3, R4 R5, R6 | Salt | Molecular | molecular
welght of weight
the free {found)
base
or acld
{calculated}
XV para-O-CHa, H para M N e, , | Para-F, |CFC| 560.72 | 561.23
HiGo_NH  CH, H oo (MH™)
\é:, ,
XV para-O-CHs, H pors ~ N N .u | para-F, - 547.63 | 548.33
H {MH™)
XVi ?H; H, H para-F, ' 473.26 | 473.3
para /\N H H (M+)
Xvil HC, 7\ H, H para-F, | ' | 489.26 | 489.3
/—N o .H .
" para — H (M)
Xvill noos N para-F, H para-F I” | 564.27 | 564.3
N N JH ! '
pare ~._/ \‘0(\ k/o H (M+)
XIX para-0-CH3, H T para-F, I | 576.29 | 576.3
214 N N -
pata - “\g\ 0 » M)
XXI REe ara-F, H -F, I 548,27 | 548.3
n \‘(\\N . p para
para ~_~ | H (M+)
XXI para-O-CHs, H no S, para-F, " | 560.29 | 560.3
para N N\j -H *
o H (M)




the feed is renmoved and the aninmals are adapted to grates. Additionally,
the animals are labeled s.c. with 3H TCA (taurocholic acid) (for exanple 1
pC /mouse up to 5 pCi/rat) 24 hours prior to the peroral adm nistration of
the test 15 neal (14C-cholesterol in Intralipid(r) 20, Pharnmacia-Upjohn).
Chol esterol absorption test: 0.25 m/nfise Intralipid (r) 20

(Pharmaci a- Upj ohn) ((spiked with 0.25 pC of 14C-cholesterol in 0.1 ng of
chol esterol) is admnistered perorally by gavage. 20 Test substances are
prepared separately in 0.5% nethyl cellulose (Sigm)/5% Sol utol (BASF,

Ludwi gshaf ex§ll or @asaDtGithl B vehPthe, Tl;nﬁgadm' Nparrat|l oh ya@7eae [o676.Be] t est
substance|is 05 m | nouse. The test ubgtance iﬁ adm ni stered iw?i at el y
prior to the test neal (Intrallipid Iabéleéd wifh '25|14C- ¢hol estler

(chol est erGRa@ISOT B BIRH EGD) e f eces—are H-ectred-over-g-ertog—pf 24
h: fecal elcxixrir%?nat ip%?\é gfbljiazl%-chol e oM and |, BEéHtag"T‘Jr oghol 3%35%& dSZﬁ%A i's
determ ned after 24 hours. 34 |The Ibvéffs""c@re r endved and hormgeni(zfé’lj, and
aliquots are incinerated in an oximate (Mbdel 307 |Packard) tqg deterf ne
t he amoun{ %8V 14C- chote’dt erol jwhi sh hael been | t Hidn |upl ab$8r@ed. 587.3
Eval uation: Feces sanples: The tot@’l’w{‘cﬁ’h-ﬁ* s determ ned, the csj(wpl IS
made up with water to a defingd volune &hd then hornogenized, gnd an
aliquot i$enaporated to dryngss apdra# €I NErpped-A 11 an 0%y e Gohgc| 307
from Packard for the)yrcimseratli on of 10 radi opctjvelly | abel ed sanpl.es): the
amount of |radi gacti ve #20 dnd 14CG- 02 is extPapal ated to tHe &hbuht of

[} | —e af vl

I | | AN al ot v on AL
3H-t aur oc Iw dblplérég.ﬁECHléTfFr- crorestetot €SP ‘ﬁér'a- ,l y,l- 587.30 587 .4

SN
N W H
para ——'\”_{ - H (M+)
XXVl N@N N para-F, H para-F, I 575.28 | 575.3
para --"\H.{; H (M+)
XXV + para-F, H para-F, |CF3C | 518.26 | 518.3
) - +
N H 00 (M)
XX /\Nz\ ‘ H, H para-F, | Br | 500.27 | 5003
para l H +
LN H (M)
XXX para-0-CHs, H /\N“ﬁ para-F, | Br" | 530.28 |- 530.3

para Q,/N H H (M+)

XXX + - ’
o N \i} y para-F, H H,H Br j 500.27 5(?;)3
KXXI | o O\M@N . para-F, H para-F, | Br | 57429 | 574.3
H (MM
XXX{ | para-O-CHs, Wﬁf‘@ # | para- | Br | 784.48 | 7845
H s Y _ F,H (M)




that is excreted (dual isotope technique). The ED200 val ues as dose froma
dose- effect curve are interpolated as those doses at which the excretion
of TCA or cholesterol is doubled, based on a control group treated at the
same time. 15 Liver sanples: The anobunt of 14 C-chol esterol taken up by the
liver is based on the adm nistered dos& The ED50 val ues are interpolated
froma dose-effect curve as the dose at which the uptake of

14C- chol est er ol by the liver is halved (50@6 based on a control 20 group.

The ED50 va denonstirate—t-he Y t-he—con nds.of t he
formula | *%‘%@’E 6 ke krventP%rﬁ @ 30 l_;?ﬁf‘ﬁfle |\|o E55828 I|i 5833

[ ny/ mouse] IIIClVI kzuxo 1 X< 1.0 X10.3 85 ¥V 0.3 XVl Q.3wXI|[X 0.3
XXI 0.1 5ixxi1 10 3 XXV 0.1

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

according to the invention was examined:

5 Effect on cholesterol absorption + *H-taurocholic acid excretion using fecal

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)).

10 The afternoon prior to the administration of the radioactive tracers (14C-cholesterol),
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 uCi/mouse up to 5 pCifrat) 24 hours prior to the peroral administration of the test
15 meal ("*C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).

Cholesterol absorption test: 0.25 ml/mouse Intralipid ® 20 (Pharmacia-Upjohn)
((spiked with 0.25 pCi of *C-cholesterol in 0.1 mg of cholesterol) is administered
perorally by gavage.
20
Test substances are prepared separately in 0.5% methylcellulose (Sigma)/5%
Solutol (BASF, Ludwigshafen) or a suitable vehicle.
The administration volume of the test substance is 0.5 ml/mouse. The test
substance is administered immediately prior to the test meal (Intralipid labeled with
25 14C-c:hczolesfterol) (cholesterol absorption test).

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.



XXVI 0.03 XXXI I 0.3 XXXIV 0.3 10 As can be seen fromthe table, the
conpounds of the fornula | have very good cholesterol-Ilowering action.

Bi oabsorption: 15 The bi oabsorption of the conmpounds of the fornmula |I was
exanmi ned using the Caco cell nodel (A R Hlgers et al., Caco-2 cel

nonol ayers as a nodel for drug transpor34 across the intestinal nucosa,
Pharm Res. 1990, 7, 902). 20 Fromthe neasured data, it can be seen that
t he bi oabsorption of the conpounds of the formula | according to the

| nvent i ofThesivemnaredenedlead dmiaomioganizedabn@blights 8 MRS bQﬁ%té”
the prior, art éreference structure): Reference structure: Ezetim be _
2004/ 0008¥8d8E347, Fiagkad) tpleieamine heramouint Af E Srpbolegtess! which hadrheen | in

whi ch PCTAERR0034 098844 R

5 Evaluation:

Feces samples:
The total weight is determined, the sample is made up with water to a defined
volume and then homogenized, and an aliquot is evaporated to dryness and
incinerated in an oximate (Model 307 from Packard for the incineration of

10  radioactively labeled samples): the amount of radioactive 3H-H20 and “C-C0O2 is
extrapolated to the amount of *H-taurocholic acid and C-cholesterol, respectively,
that is excreted (dual isotope technique). The EDyq values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or

cholesterol is doubled, based on a controf group treated at the same time.

15
Liver samples:
The amount of “C-cholesterol taken up by the liver is based on the administered
dose. The EDsp 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
20 group.
The EDsp values below demonstrate the activity of the compounds of the formula |
according to the invention
25
Example No. EDsp (liver) [mg/mouse]
HI 0.1
Vi 0.1
IX 0.1
30 X <1.0
Xl 0.3



R4 R, R, R3, R4, R5, R6 independently of one another are (Co-C30)-

al kyl ene- (LAG,,, where n may be | - 5 and where one or nore carbon atons
of the al kylene radical may be replaced by -S(O"-, where n =0 - 2, -0-,
-(CO0-, -(C9)-, -CHECH, -CC, -N(C -C6)-al kyl)-, -N(phenyl)
-N((C1-Co) - al kyl -phenyl)- , -N(CO (CH2)3510-COOH)- or -NH; 20 H F, d,
Br, I, CF3, NO2, N3, CN, COOH, COQ(C, -C6)-al kyl, CONH2, CONH(C1-C6)-alkyl,
CON (Ci-0C6)-alkyl]2, (C -C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

O (C1-C6) - al kv, where one, nore or allghydrogens in the alkyl radicals
may be replaced by fluorine; C(=NH)(NH2), PO3H2, SC3H, S02- NH2,
SO2NH( Ci - 06) - &MY, scenN[ (c1- 25 ¢6)-al®kPl]2 , S-(G -Cs)-al kyl,

S-(CH2)r, -phe&yk, SO (C1-C6) -al kyl, SO, LCH2)"-phenyl, S02-(C, -C6)-al kyl,
S2- (CH2) " - phenyl, where n =0 - 6 37 aq1 t he phenyl radical nmay be
substituted upCdio two tines by F, O, Byq4 OR CF3, NO2, CN, OCF3,
0-(Cl-0C6)-al k (C1-C6)-al kyl, NH2; NH2, NH (Cl-C6)-alkyl,

N( ( C12 C5) - al kﬁ(ﬂz, NH( Cl- C7) - acyl, pheB, 0- (CH2),-phenyl, where n = 0 -
6, where the yl ring may be nono- t(91 5 trisubstituted by F, d, Br, 1,
OH, CF3, N2, , OCF3, O (C1-0C6)-al kyl?, (Cl-C6)-al kyl, NH2,

NH( C1- C6) - al kK¥XXVIN( (G - C6) - al kyl )2, S0Z.@8i3, COOH, COO (Cl-C6)-alkyl,
CONH2; (LAG DNn_is,a mono-, di- or tricyclic trialkylammoniumradical, a
nono-, di- orxﬁ("t ricyclic trial kyl amméhdumal kyl r1adical,

- (CH2) 0_10- C( ¢ NH2) , - (CH2) 0- 10- C( g\ (NHOH) or - NR7- C(=N R8) (NR9R1 0) ;
R7, R8, R9 and R10 i ndependently of one another are H, (Cl-0C86)-alkyl,
(C1-6)- al kyl - phenyl, phenyl, (C3-C3)-cycloal kyl):

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

Bioabsorption:

15
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).

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

OH
OH

Reference structure:
Ezetimibe




15 nis 1, 2, 3, 4, 5; where in each case at | east one of the radicals Rl
to R6 nust have the neaning (Co-C30)-alkylene-(LAG,,, where n =1 - 5 and
where one or nore carbon atons of 20 the al kyl ene radical may be repl aced
by -S(On-, where n=0-- 2, -0-, -(CO-, -C9S-, -CH=CH, -CC,
- N( ( C1- C&YOa2034/00080N( phenyl ) -, - N(( C13636) - al kyl - phenyPGT/EP2003/005814
-N(CO (CH2)1.16-COCH)- or -NH; and its pharnmaceutically acceptable salts.
25 2. A conmpound of the fornula | as clainmed in claim1, wherein R2, R4,
R5, R6 independently of one another are H, F, d, Br, I, CF3, N2, N3, CN,
COOH, COQ(C1-C6)-al kyl, CONH2, CONH(C1l-C6)-al kyl, 30 CON[ (C1-C6)-al kyl]2,
(C1-C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, 0- (Cl-C6)-al kyl, where
one, nore or all hydrogens in the alkyl radicals nay be replaced by
fl uori nepPadént@aitd) (NH2) , PO3H2, SOBH, S02- NH2, SO02NH( Cl- C6) - al kyl ,
S02N (C1- C6)-alkyl]2 , S (Cl-C6)-al kyl, S-(CH2)n-phenyl, SO (Cl-C6)-alkyl,
SO (€H2) n- phenyl, S02-(Cl-C6)-al kyl, S2-(CH2), -phenyl, where n =0 - 6
and t he phenyl i stituted up to two tines by F, d, Br, 5
OHL CF3, FiN02, W@gd H@ﬁ(&%ﬁ){%ﬁ%lal kyl, (G -06)-al kyl, NH2; NH2,
NH (Cl-C6)-al kyl, N((C -C6)-alkyl)2, NH C -C7)-acyl, phenyl, O-
(CH2) n- phenyl, where n = 0 - 6, where the phenyl ring may be nono- to
trisubstituted by F, d, Br, I, OH CF3, N2, CN, OCF3, O (Cl-C6)-alkyl,
(G -06)-al kyl, NH2, NH(C1l-C6)-alkyl, N((Cl-C6)-alkyl)2, S02-CH3, COOH, 10
COO- (C1- CoB) - al kyl, CONH2;

R1

OH
. o
N
R5 0 ®R3

10 R4
I
in which
R1, R2, R3, R4, R5, R6 independently of one another are (Co-Csg)-
15 alkylene-(LAG),, where n may be 1 — 5 and where one or more carbon

atoms of the alkylene radical may be replaced by —S(O),-, where n =0 —
2, -O-, -(C=0)-, -(C=8)-, -CH=CH-, -C=C-, -N{(C4-Cs)-alkyl}-, -N(phenyl)-
, -N{(C1-Cs)-alkyl-phenyl}- , -N(CO-(CHa)1.1o-COOH)- or -NH-;

20 H, F, CI, Br, I, CF3, NOz, N3, CN, COOH, COO(C;-Cg)-alkyl, CONH,,
CONH(C+-Cg)-alkyl, CON[(C4-Cs)-alkyllz, (C+-Cs)-alkyl, (Co-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cs)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
C(=NH)(NHz), PO3H,, SO3H, SOQ—NHQ, SO2NH(C4-Cg)-alkyl, SO.N[(C4-
25 Ce)-alkyllz , S-(C4-Ce)-alkyl, S-(CHz)a-phenyl, SO-(C;-Cg)-alkyl, SO-
(CHa)r-phenyl, SO2-(C4-Cs)-alkyl, SO2-(CH,)-phenyl, wheren=0-6



R1, R3 independently of one another are (Co-C30)-alkylene-(LAG and where
one or nore carbon atons of the al kylene radical may be replaced by -0-,
-(CGO-, -N(CH3)- or -N+, 15 H F d, Br, 1, CF3, N2, N3, CN, COCH,
CO( G -C6)-al kyl, CONH2, CONH(C1-C6)-alkyl, CON (G -0C6)-alkyl] 2,

(C1-C6) -al kyl, (C2-C6)-al kenyl, (C2-C637al kynyl, O (Cl-C6)-al kyl, where
one, nore or all hydrogens in the alkyl radicals may be replaced by
fluorine; 20 C(=NH)(NH2), PO3H2, SOBH, S02- NH2, SO02NH( G - C6) - al kyl ,

SC2N[ E;% CG)h al ryéﬂ@thé%ml@%g%dulcandw be%ibghﬁoted uEh@Wbdlm%e%rtﬁe)ﬁﬁ §6)Bra' ky'
SO - a =
and 'Ehe )phelr[:yfny d@glaé el Q‘Je@h@éhn@‘é@ )8 %\(\61-th‘6§<be% a, Br,

3 S5 o G o B e S b ol
( CH2) n- phenyl , whefGH,-phényl, ﬁhemhlebeo L@W@Yﬁe bmiﬂ:y!ffﬁ'g ay HReNAondOto

C6 | kyl ,
(CLs By Etyied N TSR Y. & ] Br, NQHGIC NS @N)QCFso (@Bci)d?my

et E&h oai r%falkﬁq\'ﬁg '('Hﬁ?f Csfaﬁy'm@‘y%% Al %F':’k % COOH, Kyl

radi cal , -(CH2) Q 1OOQ-tBHL6NrRY, CQMIHR) 0- 10- C(=NH) (NHOH) or
-NR7-C(:NR8)(NR9R10); 5 R7, R38, R9 and R10 i ndependently of one another are

H (Cl-C6)-al kyl, (Cl-C6)- alKkyl-phenyl, phenyl, (C3-C8)-cycloalkyl); where
In each gase)at | epsd nfi-0di- bhicyait FaIIdRMnihilA YRk, BaKenb&i-Han! ng

10 tricyclic triatkylammoniumalkyt radical, -(CHz)p.10-C(=NH)(NHz), -(CHz)o.
10-C(=NH)(NHOH) or -NR7-C(=NR8)(NRSR10);

R7,R8, R9 and R10 independently of one another are H, (C1-Cs)-alkyl, (C1-Cg)-
alkyl-phenyl, phenyl, (C3-Cs)-cycloalkyl);
15
n is1,2,3,4,5;

where in each case at least one of the radicals R1 to R6 must have the meaning
(Co-Cap)-alkylene-(LAG),, where n = 1 — 5 and where one or more carbon atoms of

20  the alkylene radical may be replaced by —S(O),-, where n =0 ~ 2, -O-, -(C=0)-,
-C=8)-, -CH=CH-, -C=C-, -N((C+-Ce)-alky!})-, -N(phenyl})-, -N((C+-Cs)-alkyl-phenyt)- ,
~N(CO-(CHz)1-10-COOH)- or -NH-;

and its pharmaceutically acceptable salts.

25
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, I, CF3, NO,,
Nz, CN, COOH, COO(C;-Cg)-alkyl, CONH,, CONH(C4-Cs)-alkyl,
30 CON[(C4-Cg)-alkyl]2, (C1-Ce)-alkyl, (Co-Ce)-alkenyl, (C,-Ce)-alkynyl, O-

(C1-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fiuorine;



(Co- C30) - al kyl ene- (LAG, where one or nore carbon atons of the al kyl ene
radical 10 nay be replaced by -0-, -(C0O-, -N(CH3)- or -NH, and its
physi ol ogi cal |y acceptable salts. 3. A conpound of the fornula | as cl ai ned
inclaiml or 2, wherein 15 R2, R4, R5, R6 independently of one another are
H F, d, Br, I, CF3, N2, N3, CN, COG®8 COOP-C6)-alkyl, CONH2,

CONH( C1- C6) -al kyl, CON (C1-C6)-al kyl]2, (Cl-C6)-alkyl, (C2-C6)-alkenyl,
(C2-Co6) -al kynyl, 0- (Cl-C6)-al kyl, where one, nore or all hydrogens in the
al kyl radical's mayC(=NH)NHsRFQhISOH lsazuznwmg,,s@gﬁmgm Pk yP@@QN%@L-SO:’)H

S02- NH2, SO2NH( C1- | Kyl Cl- | k | Kyl

S- (CH2) n- phenyl( % a'leé)g %Frs%'\i 6(11%3( Srnpfé%ﬂwo( ZCQ)@lk)(TJGSOaI kyI

substi tut ed up Lo P&i‘%ﬁ{ TS0 PR SO BRI Y n 52

SS g )2<@§H“g§>p*§§“a§;wgz§gum§ﬁ@°gtdgﬂ@fs o,
a = -

6, re the pheny? @r 9 G -eeralis (GrGeealkidy N2 0 | Br, 1,

OH, CF3, N®, CN, g -Ca)-LIRINSNEE Kot

N L o)l ky R A 2@%8@% e Bheng O )

CO(\IHZ 42) %1 yR3 |éi§ﬂa llvyhizlmﬂé) -abowhere threephenyl ring mf; be mc))n0:- toy

CH2) D _1-Y-W ( Co-, (2 - s W ,
aE oms)of t he al( kylt"éﬂ'@%ng gl?{q?mg Bpd: p&'t@o%ﬁi%ebib?(gggglr—@“(n%;‘ec@g“%hﬂﬁ,n I,
CF3, N2, N3, ON, (CIBd)-aRPNIEEININCYCE,)-SHPHR((C4-Co)-alkyl)z, SO2-CHs, COOH,
10 COO-(C1-Cs)-alkyl, CONH,;

R1, R3 independently of one another are (Cy-Caq)-alkylene-(LAG) and where
one or more carbon atoms of the alkylene radical may be replaced by
-0-, -(C=0)-, -N(CHg)- or —=NH-,

15
H, F, Cl, Br, I, CF3, NO2, N3, CN, COOH, COQ(C+-Cs)-alkyl, CONH,,
CONH(C4-Cg)-alkyl, CON[(C+-Cg)-alkyl]2, (C4-Cs)-alkyl, (C2-Cg)-alkenyl,
(C2-Ce)-alkynyl, O-(C1-Ce)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

20 C(=NH)(NHz), PO3Hz2, SO3H, SO»-NH,, SO;NH(C4-Cs)-alkyl, SO.N[(C+-
Ce)-alkyl]> , S-(C1-Ce)-alkyl, S-(CH2)s-phenyl, SO-(C1-Ce)-alkyl, SO-
(CHaz)n-phenyl, SO2~(C+-Ce)-alkyl, SO-(CHz)s-phenyl, where n =0 -6
and the phenyl radical may be substituted up to two times by F, Cl, Br,
OH, CF3, NO3, CN, OCF3, O-(C4-Cg)-alkyl, (C4-Cs)-atkyl, NHa;

25 NHz, NH-(C+-Ce)-alkyl, N((C1-Ce}-alkyl), NH(C4-C7)-acyl, phenyl, O-
(CHz)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF;, O-(C+-Cg)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C4-Cg)-alkyl)s, SO--CH3z, COOH,
COO-~(C1-Cs)-alkyl, CONH,;

30



CONH( C1- C6) - al kyl, CON (C1-C6)-al kyl]2, (C1-C6)-al kyl, (C2-C6)-al kenyl,
(C2-C6) - al kynyl, O (Cl-C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals my be replaced by fluorine; 10 C(=NH) (NH2), PO3H2, SO3H,
S02- NH2, SO2NH( G - C6) - al kyl, SO02N[ (C1- C6)-al kyl]2 , S-(Ci1-C6)-alkyl,
S-(CH2) "- phenyl, SO (C1-C6)-al kyl, SO 38CH2) n- phenyl, SO2-(CLl-C6)-al kyl,
S2- (CH2) n- phenyl, where n = 0 - 6 and the phenyl radical my be
substituted up to tw tinmes by F, d, Br, OH CF3, NO2, CN, OCF3,

O ( C3- Cojl-ABkyl , (iSia @enoaldiyor tridBlic ttialkidmmmbiiuaCladigal; alnkoro-, di- or
N((Cl-C6)-al kyl)2,, NH(C1-C7)-acyl,. phenyl, 0- (CH2)n-phenyl, where n =0 -
6, the phenyl ring/R¥ 'é@a@ﬁﬁl’%ﬁ’ﬁ‘umaﬁmlﬁ%@'ﬁ% u@@))%w'@(#\é‘),mﬁe),, -{CHp,

CF3, NO2, CN, OCF3, 6 PAVINT-S A o . NH2, NH(C1-C6)-al kyl,
N((C1- 06} - al ky ) 2, S0 G GRS NET ORI, "o 20 Y. W v
I ndependent|ly of one another are NH, NCH3, C=0O, 0, a bond or S(Ot,, where
n=0-2, of.Y: rr Y -W, taken together are egch a ) LAG)_ i s _a nono-,
di - CR7 c(}%vr Ro and g%{/ I"é‘%ﬂﬁﬂdgﬁh)’ QéPEQ@,”O %8%Q&i1igﬁg'taﬁk%r(boﬁﬂ)1 c

trial kyl ammoni umal gy |_F;[-ﬁ.3qi{ £dh o0 (NH2), -(CH2)o_ 1lo-C(=
NH) ( NHOH) or -NR?-C(*:NR8) ?N%I%%')( @:%%ﬂ?i?%%w and R10 i ndependently of
one another are H, (Cl1-C6)-al kyl, (Cl1-C6)-alkyl- phenyl, phenyl,

(C3-C8) - oal A4l e in ch _cgas I t ope of ;the radicals Rl
or R3 nu ﬁg#aﬁeé%{&ecq’%a% %ét Qrte(?éﬁﬁ_@- "??&I%E&r g’é‘?’yép%ﬁ%ﬂ'@- peaping LAG) ,
wher e oNECRPC )Rl SH- LG RiwBre @he or more carbon atoms of the alkylene radical
10  may be replaced by -O-, -(C=0)-, -N(CHjs)- or —=NH-;
and its physiologically acceptable salts.

3. A compound of the formula | as claimed in ¢laim 1 or 2, wherein
15
R2, R4, R5, R6 independently of one another are H, F, Cl, Br, |, CFs, NO,
N3, CN, COOH, COO(C+-Cg)-alkyl, CONHz, CONH(C;-Cs)-alkyl,
CON[(C+-Ce)-alkyl]z, (C4-Csg)-alkyl, (C2-Ce)-alkenyl, (Co-Cs)-alkynyl, O-
(C+-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
20 be replaced by fluorine;
C(=NH)(NHgz), PO3sHz2, SO3H, SO2-NH,, SO.NH(C4-Cg)-alkyl, SOsN[(C+-
Ce)-alkyll> , 8-(C4-Ce)-alkyl, S-(CHz)s-phenyl, SO-(C4-Cs)-alkyl, SO-
(CHa)r-phenyl, SO»-(C4-Cs)-alkyl, SO2-(CHz),-phenyl, where n = 0 — 6
and the phenyl radical may be substituted up to two times by F, Cl, Br,
25 OH, CF3, NO;, CN, OCF3;, O-(C+-Cg)-alkyl, (C4-Cg)-atkyl, NH>;
NHz, NH-(C4-Cs)-alkyl, N((C4-Cg)-alkyl)z, NH(C4-C7)-acyl, phenyl, O-
(CHa)s-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
trisubstituted by F, CI, Br, I, OH, CF3, NOz, CN, OCF3, O-(C4-Cg)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C+-Ce)-alkyl)p, SO2-CH3, COOH,
30 COO-(C4-Cs)-alkyl, CONHy;



t he al kyl ene radi cal nmay be replaced by -0-; and its pharnmaceutically °
acceptable salts. 5 4. A conpound of the fornula | as clainmed in one or
nore of clainms 1 to 3, wherein LAGis a tricyclic trialkyl anmoni umal kyl
radical, and its pharmaceutically acceptable salts. 10 5. A nedi canent
conprising one or nore conpounds as cladlred in one or nore of clains 1 to
4. 6. A nedi canent conprising one or nore conpounds as clained in one or
nore 15 of claims 1 to 4 and at | east one further active conpound. 7. The
medi cane®1, &3 cl ai iretbplendehty 67 6ne aABIEr SrAYCHY _J-vnNh(@o-@gnga@elfeowound,
one or nore conpounds which normalize |ipid nmetabolism 20 8. The

medi canent as cl ai MedLAP)eWhERs Bneor morgitaghon sigsns obthe alkylene radical mayi ve
conpound, one or r’rBEq E'égib?b_q;j cs, hypoglycem cally active conpounds,
HMGCoA reductase in i% tors,” chol esterol absorption inhibitors, PPAR gamm
agoni sts, PPAR al pha agoni sts, PPAR al pha/gamua agoni sts, fibrates, MIP
inhibitors, bile acid absorption inhibitors, 25 CETP inhibitors, polyneric
bil e “Aci d adsorbers, LDL receptor inducers, ACAT inhibitors, antioxidants,
| i poprotein |ipasqyimhhbiptar R Ciyt r | AR MPI_oy l,ene
synt het ase i nhi bi ?_cl)’r#s}fml’ Pﬁ’gp%€@§6a§'3'agﬁ\§%dn.e’§§§@ﬂ pbgg’r?”r%*r tore,

insulins, sul f onyCONEKE-Cal-atikyhiCEN[(Oregy)idikyll, d€s-Ceallat, A0, dtd)emiamyes
a- gl ucosi dase i nhi giﬁtci)aas,‘ aﬁtd;éf éong unds whi ch act on the ATP-dependent
pot assi um channel (&e-Geh@hyoy cbplalky re,§BRi 95 oRBY hydwsessd) thacs
agoni sts, orexin amaniadicalsiRaPeenkgibsed bT'ﬂEoﬁﬂgni sts, CRF agonists, CRF BP
ant a1gooni sts, urocort’in agonists, (33 agon?’st s, 42
C(=NH)(NH2), PO3H3, SO3H, SO2-NH>, SO:NH(C4-Cs)-alkyl, SO;N[(C:-
Ce)-alkyl]z , S-(C1-Ce)-alkyl, S-(CHz)s-phenyl, SO-(C4-Cs)-alkyl, SO-
(CHz)n-phenyl, SO2~(C4-Cg)-alkyl, SO,-(CHz)y-phenyl, wheren =0 -6
and the phenyl radical may be substituted up to two times by F, Cl, Br,
OH, CF3, NOz, CN, OCF3, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, NH;

15 NHz, NH-(C4-Cg)-alkyl, N((C1-Cs)-alkyt)2, NH(C4-C7)-acyl, phenyl, O-
(CHz)-phenyl, where n = 0 — 6, the phenyl! ring may be mono- to
trisubstituted by F, CI, Br, I, OH, CF3, NO,, CN, OCF3, O-(C-Cg)-alkyl,
(C1-Ce)-alkyi, NHz, NH(C1-Cg)-alkyl, N((C+-Cs)-alkyl)s, SO2-CHs, COOH,
COO-(C4-Cg)-alkyl, CONH;

20
Y, W, Y' W' independently of one another are NH, NCH;, C=0, O, a bond or S(O),,
where n=0-2;
or Y-W or Y'-W’ taken together are each a bond.
25

(LAG) is @ mono-, di- or tricyclic trialkylammonium radical, a mono-, di- or
tricyclic trialkylammoniumalkyl radical, -(CHz)e.10-C(=NH)(NH3), -(CHa)o.
10-C{=NH)(NHOH) or -NR7-C(=NR8)(NRIR10);

30 R7,R8, R9 and R10 independently of one another are H, (C4-Cg)-alkyl, (C1-Cg)-alkyl-
phenyt, phenyl, (Cs-Cs)-cycloalkyl);



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

serotoni n-reuptake inhibitors, mxed serotonin and noradrenergic
conmpounds, S5SHT agonists, bonbesin agonists, galanin antagonists, growh
hor mones, growth hornone-rel easi ng conpounds, TRH agonists, decoupling
protein 2 or 3 nodul ators, leptin agoniéts, DA 5 agonists (bronocriptine,
doprexin), |ipase/anylase inhibitors, PPAR mpbdulators, RXR nodulators or
TR-(3-agoni sts or anphetamines. 9. A conpound as clained in one or nore of
cl ai ns 1wherdirf eaclusaseat Ieas’n?mkb ohtientadicals Rhe;rfjmwgepbv@fthe iRyl || IOIr d
met abol i s 0 ocess, for _preparing a nmedi cament conprising one o
nore of f@z}%ﬁ%@géégaﬁﬂ%ﬁﬂ%‘éev\ﬁgbﬁ@)gwhﬁwf QN Pr g1ase garbon atoms ofhi glh
conprise h ikl t-he; [ . y.th a pharmaceutical ly acceptable
camr)i er ?n%%"éy’igﬁgirﬁg”?kﬁéygﬁie@%&gwya formsuitable for adm nistration.
15 11. Thaeditsephermiaheuticatiy@mocdptaire shlts.med in one or nore of clains 1 to 4

for reparing a nedicament for treating hyperlipidema. 12. The use of the
conp%nds as clainmed in one or nore of clains | to 4 for 20 preparing a

medi cament Afc@mpaiRy bfitie fORNSIB YYD &Qi?r{é%ﬁh%rﬂﬁl oFﬁH’EBF% B[ E%ﬁﬁ?q'to%gwh@&nuse of
the conpounds as clained in one or nore of clains 110 or preparing a
medi canent for treating arteriosclerotic manifestations. 25 14. The use of

t he conp s.as .clai.med in one ar re of. clainms 1 to 4 for preparing a
medi caneﬂ#e’}dorjs Frta%“ﬁg”?‘k@amrﬂ"?'w@i@ﬁ%%?ah
and its pharmaceutically acceptable salts.
10
5. A medicament comprising one or more compounds as claimed in one or more

of claims 1 to 4.

6. A medicament comprising one or more compounds as claimed in one or more

15 of claims 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.

20 8. The medicament as claimed in claim 6 or 7, which comprises, as further
active compound, one or more
antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,

25  CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers, ACAT
inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase inhibitors,
squalene synthetase inhibitors, lipoprotein(a) antagonists, lipase inhibitors, insulins,
sulfonylureas, biguanides, meglitinides, thiazolidinediones, u-glucosidase inhibitors,
active compounds which act on the ATP-dependent potassium channel of the beta

30  cells, CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists,

TNF agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists,
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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, decoupling protein 2 or 3 moduiators, leptin agonists, DA
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.

10. A process for preparing a medicament comprising one or more of the
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 claims 1 to 4 for
preparing a medicament for treating hyperlipidemia.

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

preparing a medicament for lowering the serum cholesterol concentration.

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

preparing a medicament for treating arteriosclerotic manifestations.

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

preparing a medicament for treating insulin resistance.



