19 Decenber 2006 Description Cationically substituted di'phenyl

azetidi nones, nethod for their production, nedicanents containing said
conpounds and use thereof The invention relates to catigg'cally s&ﬁﬁtitUted
di phenyl azeti di nones, to their physiologically accepta eeerpties 2 to
derivatives having physiological functions. D phenylazetidinones (such as,
for.exanpbgsmgﬂﬁﬁinibe) and their use for treating hyperlipidema and '
arteriosclerosis and hyperchol esterol em a have al ready been described [cf.
Drugs of the Future 2000, 25(7):679-685) and US 5, 756,4701. D scl osed

herein ar 0 nds having.a therapeutically utilizable hypolipidemc
acti on. |§aﬁ%q?3@ﬁ@ﬁf‘?‘ﬁ8ﬁgaﬂ?w&¥? %ﬁ%@mor@@nﬂmtqu far theie poadipstionds descri bed
in the phedicafidnts %maﬁm@égﬁg;%@)ﬁln\ﬂ%r%d B%ﬁgqt{g&]t are disclosed. Very

.l ow absorption is to be under as meani estinal absorption of
| ess than 10% preferably |less than or equal to 5% In. particular,
absorpti | ess than that of ezetim be.

of the novel conmpounds nust be |es ha
Phar naceﬁﬁhec'QV%Qﬁ%[?%%‘&S@%%ﬁ%e@’w%ﬁttaeé diphwamiazetidinones oo tbeir ent A
gener al | yphybwsjicaRdepaitly élfé"ﬁﬁ | 461 Ysavirt ce 006
Accor di n)gq 3)/’ afi r?t asgect of 1 edgdrg(grén tiv?%vh%mq%éﬁ)ﬁ'[@gg'gggjﬁéwﬁpound of
the formulal RL RE OHR2Z NR5 0 R3 R4 ‘ .
Diphenylazetidinones (such as, for example, ezetimibe) and their use for treating
hyperlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685) and US 5,756,470]. |

Disclosed herein are compounds having a therapeutically utilizable hypolipidemic
action. In particular, compounds which, compared to the compounds described in
the prior art, are absorbed to a very low extent are disclosed. Very low absorption is

to be understood as meaning an intestinal absorption of less than 10%, preferably
less than or equal to 5%. |

ln_particular,_ absorption of the novel compounds must be less than that of ezetimibe.

Pharmaceutically active compounds which are absorbed to a low extent generally
have considerably fewer side-effects.




“in which RL, R2, R3, R4, R5, R6 independently of one another are (Co-C30)-
al kyl ene-(tAG,,, where n may be 1 - 5 .and where one or nore carbon atons-
of the al kyl ene radical may be replaced by -S(O", where n =0 - 2, -0-,
-(CGO-, -(CS)-, -CHCH, -CC, -N( '-CG)-aIkyI)-, - N Berempicy 2006 ‘
N( ( Cl- C6) - al kyl - phenyl ) - N(CO(CH2)1 0-COOH)- or-NH; H F, d, Br, I,
CF3, NO2, N3, CN, COCH, CCD( -C6) -al kyl, CONH2, CONH(C -C6)-al kyl,

CON[ (C, - I kenyl (C2-C6)-al k nyI '
o (G - cd)e 3&%‘%95‘; %?/ﬁk?'ea%[??é’ @BFGS%C% "Pa‘{)%ﬂ"B@éﬁe"'ﬁ?ﬁ @hecor%wmd ofabecal s
may be rgphaieqd by fluorine; C( =NH) (NH2) , PO3H2, SC3H, S02- NH2,

SO2NH( Gi - C6) - aI kyl, SO02N (Cl- C6)-al kyl]2 , S—(Ci - CB) - al kyl, S—(CHZ) ‘
-phenyl, SO (G - CG) al kyl, SO (CH2)"phenyl, BJ2-(d -C6)-al kyl, S2-(CH2),
phenyl, where n = 0 - 6 and the phenyl pefal may be substituted up to
two times by F, d, Br ey O (Ci - 08)-al kyl ,

(G -C6)-al kyl, N2 NP ,

NH(C, - C7) - acyl , phenyl Rp= 0 - 6, where the phenyl
ring may be nono- to trj 3 Br, I, OH CF3, N2, CN,
OCF3, O (Cl-C6)-al kyl, 13 enber 2086~N3 (g - C6) al kyl, NH2,
NH( G - C6) - al kyl , N((C1R5:6) al kyl ) 2, GsQz- CH3 .

CONH2; (LAG " is a nono-, di- or tricycli 3 gl kyl amoni um radl cal, a
nono-, di- or tricyclictrialkylammniu N, R radi cal ,

-(CH2) 0_i 0-C(=NH) (NH2) ; -(CH2)O0, i 0- C(=NHN or -NR?C( NR8)(NR9R10)
and R7, R8, RO and RI O independently of one ahother mayl be H,

(G- CG}aI kyl, (C1-08)- _

in which

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

2,-0-, -(C=0}-, (C=S)-, -CH=CH-, -CZC-, -N((C+-Cs)-alkyl)-, -N{phenyl),
-N((C+-Ce)-alkyl-phenyl}-", -N(CO-(CHy);.1-COOH)- or -NH-;

H, F, Cl, Br, |, CF3, NOg, N3, CN, COOH, COO(C-Cg)-alkyl, CONH,,
CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl],, (C4-Cs)-alkyl, (C,-Ce)-alkenyl,
- {C2-Ce)-alkynyl, O-(C+-Cs)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
C(=NH)(NH), PO3H;, SO3H, SO»-NH,, SO,NH(C4-Cs)-alkyl, SO,N[(C-
- Ce)alkyl]z , S-(C4-Ce)-alkyl, S-(CHy),-phenyl, SO-(C1—CB)-aikyI, SO-
(CHz)a-phenyl, SO»-(C4-Ce)-alkyl, SO2-(CHz)-phenyl, where n = 0 — 6
and the phenyl radical may be substitufed up to two times by F, Cl, Br,
OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NHo;
NH;, NH~(C4-Cg)-alkyl, N((C+-Ce)-alkyl), NH(C4-C;)-acyl, phenyl, O-
(CHz)a-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+-Ce)-alkyl,




“al kyl - phenyl, phenyl, (C3-C6)-cycloalkyl) and nis | - 5 where in each
case at least one of the radicals RL to R6 nust have the neaning

(Co- C30) - al kyl ene-(LAG,,, where n =1- 5 and where one or_nore carbon atons
of the alkylene radical may be replaced by -S(On-, whEtRBegemben2006 -
-(CO-, (&9-, -CHCH, -CC, -N((Cz0C6)-alkyl)-, -N(phenyl},

-N((C -Co6)-al kyl -phenyl)- , NCO (CH2)i i0-CO0H)- or -NH; and their
pharmaceutically acceptable salts. A second aspect of the present invention

Third aspect of i re i REGINFIG: ol Crkmline SO Ry one”
or nore conmpoundsCa-{afCxledlkgh @@Npyd at | east one further active |

conmpound. ourth. aspect of the present invention provides a conpound as
defined ¥ for ISFEIORe-Minppricyels tnalldarameniune sadieal, achonowpdi- oed | i pi d-

breparing &  medi choRaR ARG arOmRRERY el "1 AL BT tC3e: nec
above, which conwgia(eNHﬂNHW)dﬁ&mI-O(ﬁNReﬂﬂﬂgleogiéda R7ﬂiqgrp§%ﬁﬁﬂlt ically

accept abl e carriergﬂind bri ngi this mxture into formsurt e for

ngi ng

?ﬂm ni st rat‘ijon. A < meﬁ@ﬂggf‘ﬂbffpﬁé apothes may bﬁ/bﬁ(cwsbta@t]yl, tﬂ@frcg)qte_ use of

e conpounds as It a _PHE | nedi ¢ nt for treating ‘
hyperli pi dem a. 19 Icﬂg‘%ﬂglf BQ%’S% @a@ﬂ c&grvogﬁ(gﬂ%ggg'eigt "g‘f%’ t he present ‘

i nvention provides the use of the conpounds as defined above for preparing
a nmedi canent .for concentration. An eighth

oW n he serum chol est er ol
aspect oYN¢ifdn ﬁraég &Age %ﬁiﬁ%ﬁﬁt 0he ofrtheiradisals IRY 1osR6 stustihavedhp memings
def i ned (aa ) hRYieRBLAG)] WherH AR Und Bhor il b o Lahon Stbeb o ©
the alkylene radical may be replaced by -S(O)x-, where n =0 — 2, -O-, ((C=0),,
~{C=S}-, -CH=CH-, -C=C-, -N((C+-Cq)-alkyl)-, ~N(phenyl)-, -N((C1-Cs)—a!kyl-phehyl)- ,
-N(CO-(CH2)1.10-COOH)- or -NH-; |
and their pharmaceutically acceptable salts.

A second aspect of the present invention provides a medicament comph'sing one or
- more compounds as defined above. '

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

A fourth aspect of the present invention provides a compound as defined above for
use as a medicament for the treatment of impaired lipid metabolism.

A fifth aspect of the present invention provides a process for preparing a
medicament comprising one or more of the compounds as defined above, which
comprises mixing the active compound with a pharmaceutically acceptable carrier
and bringing this mixture into a form suitable for administration.

A sixth aspect of the present invention provides the use of the compounds as
defined above for preparing a medicament for treating hyperlipidemia.




‘mani festations. A ninth aspect of the present invention provides the use
of . the conpounds as defined above for preparing a nmedi canent for treating
insulin resistance. Preference is given to conpounds of the fornula | where
at least one of the radicals R to R6 has the meani ng 19 December 2006

(Co- C30) al kyl ene-(LAG, where one or mpye carbon atons of the al kyl ene
radi cal may be replaced by -0-, -(C=O-, -N((Cl-C6)-alkyl)-

-N(CO- (CHZ)j-to-COON)- or -NH. Particular preference is gi ven to conmpounds
of the formula | where one of the radicals RlL or R3 has the meaning

Co- C30) - _carb of the al kyl
{adi cal . mhy BeRREAnEEYt (h BigReRl i BhyoiBese Uef of g commmingSia | cul ar

pref er encéef secb iabeve tfor preparimyis afedidatmdn@ ot Iewing MR SeRiNe dBiblesttfol

radi cal s has t he nmeani ng
-(CH2) o. 1 5) al kyl ene-Y' -W-(LAG; where one or nore carbon

atons of . the al kyI ene radi cal may be replaced by oxygen atons and where Y

and Wi n\(,j\ﬁpendently of one another may be NH, NCH3, C=0O 0, a bond or
S(O),,, whareighthaspect of the pdesent invention preidesiitetise of therwnipoehisas My be
NH, NCH3, 4 b 6, ere n -Wor Y -W in

~ each case toget%ier(ﬂre %g BFGPD%&)I'EIQ 31\3@'58’(98%& ngéreagmgr risrigpelerotic

f ur t her nomantjgstatfonso corrpounds of the fornula | where the group LAG is a

di cyclic trial kyl ammoni urmal kyl radical. A nono- or di- or tricyclic
trial kylammoniumradical is to be understood as neaning, for exanple,

radi cal s Aufifthasspect M the p#és@h'?}d%ﬁ@?‘?bmwdes the use of the compounds as
defined above for preparing a medicament for treating insulin resistance.

Preference is given to compounds of the formula | where at least one of the radicals
Rt to R6 has the meaning (Co-Cao)-alkylene-(LAG), where one or more carbon
atoms of the alkylene radical may be replaced by -O-, -(C=0)-, -N((C4-Cg)-alkyl)-,
~-N(GO-(CHz)1.1¢-COOH)- or -NH-.

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

Very particular preference is given to compounds of the formula | where one of the
radicais R1 or R3 has the meaning ~(CHz)o4-Y-W-(Co-Czs)-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, NCH3, C=0,
O, a bond or S(0),, wheren=0-2, and' Y’ and W’ independently of one another
may be NH, NCH3, C=0, O, a bond or S(0),, where n =0 —~2,0rY-WorY-Win
each case together may be a bond.




HCH2) m (CHz)mO0 C( \ NNCH (CH)P ( o (CHn (CH2)n or or where n,'m

. and p independently of one another can be 0 - 10 and one or nore CH2
groups i ndependently of one another nay be replaced by O, S( )b . vvhere n
my be 0 - 2, NH N (G-Go)-alkyl, N phenyl or N CH2-BHa Ao- or

di cyclic trial kyl ammoni umal kyl radical4is to be understood as neanlng, for
exanpl e, radicals such as Alk, " /~ N(CHz)m (CHz) p~(CHz) m (CHz)m N | /
-N~\ N/~ (CHz2)P (CH2)n or z -(H2 n Alk, or ~(CHz)n or Ak, ~-N IS

(CH2)n (CHz)n (CH2) A\ (CH2)m (CHZ) p"(CHz) m (CHz)n ~ | JJ N (CH2)mor AN
\Alk, Alk~ ~Alk or 5 19 Decenber 2006 (CH2)m ~N (CH2)n ~

Preference is furthermore given to compounds of the formula | where the group LAG
is a dicyclic trialkylammoniumalkyl radical.

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

S*f/(%" (CHZ)mCHz)m (CHm— (__\N>
v | k N

! 7 SR

(CHy)n or ~(CHyn or (CH,)n

~ where n, m and p independently of one another can be 0 — 10 and one or more CH,
groups independently of one another may be replaced by O, S(0),, where n may be
0 -2, NH, N-(C4-Cyp)-alkyl, N-phenyl or N- CHz-phenyl '

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

Ak,
R O G -
AU ”

7 Ak \(CHZ”’
{CH,)n or ——(CHyn ! or __,.—-—-(CHz)n
or
A,
' \N*/ Alky (CH,In (CHyJn
. (CH,) JCHI)@ (CH,) ' JCHz)m
CHgm™  or ne” N\Alk1 Ay N\Aik

O




ALk~ \(CH2) P where n, mand p independently of one another can be 0 - 10
and one or nore CH2 groups independently of one anot her nay be replaced by
0, S(O,,, where n may be 0 - 2, NH N (Cl-C10)-al kyl, N-phenyl or

N- CH2- phenyl and Akl is a stralght chain or branchedlaﬂkyﬁnbﬁdﬁﬁél havi ng
1 to 20 carbon atons. OMng to their inCreased solubility in water,

conpared to the parent conpounds, pharmaceutically acceptable salts are
particularly suitable for medical applications. These salts nust have a
pharmaceutically acceptable anion or cation. Suitable pharmaceutically
acceptabl e acid addition salts of the conpounds according to the invention
are salts of_inorganic acids, h as hydrochl oric acid, hydrobrom c acid,
phosphoric acyd, netapho aﬁ 4?5@ nitric acid, sulfonic acid and

sul furic acid, g%; I'c C|§ such as acetic acid, benzenesulfonic
acid, benzoic a ST t hanesul fonic acid, fumaric acid,
gluconlc acid, glycolic aCIﬁm |soﬂﬂﬂ Ric acid, lactic acid, |actobionic
acid, maleic aC|d malic acid, met hanesul f oni ¢ acid, succinic acid, p-

t ol uenesul f oni ¢ aC|d tartaric acid and trifluoroacetic acid, for exanple.
For medi cal purposes, very particular preference is given to using the
chloride salt. Suitable

t | 1 table b | t
amon e, Tardd IndepBaRe o e%%i@a%?gﬁiﬁﬁaéé‘w%ﬁ?@%s)

%ngcﬁlol;?dbg e al so safI g’b/% ﬁn&tﬁ@?ﬂma}%éﬁ?é‘%ﬁg%oﬁﬂ épt a ell')‘ﬂ; #

whi ch sdl +2, N’ria.)l\l-l(@r(i‘ae)falkyl; NiphemytoriNSHi-phepyl el Alkgisoa stnalght-;zhmg or

phar maceut i gal ceptable ~salts and/or for use in nontherapeutic, for

exanpl e Tﬁnéhﬁ %',k?"gfﬁgﬁiagg?wﬂﬂz% @f%@ﬁ@ﬁ%? 2006 Here, the term

"derivative having physiological function" refers to any physiol ogically

accept abl e derivative of a conpound according to the invention, for exanple

an est @wmgﬂatthels irmbmﬁedmﬂlublhtunm miaden, avinpared tathegparaht cdmpomx@srpl e man,

'”tOfOHﬂ%

: armaceutlcally acceptable salts are particularly suitable for medical applications.
These salts must have a pharmaceutlcally 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, lactobionic acid, maleic acid, malic acid, methanesuifonic acid, succinic acid, p-
toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
purposes, very particular preference is given to using the chloride salt. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such
as sodium and potassium salts) and alkaline earth metal salts (such as magnesium

and calcium salts).

Disclosed are also 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.




-a conpound or an active netabolite (directly or indirectly). D sclosed

further are prodrugs of the conpounds described herein. Such prodrugs can
be netabolized in vivo to give a conmpound as discl osed. These prodrugs nay .
or may not be active in their own righg. The conpounds!SPeembeed®lean al so

“be present in various polynorphous forns, for exanple as anorphous and
crystalline pol ynorphous forns. Al pol ynorphous forns of the conpounds

di eve d " f the. f |
(152 ) orHERE ne e dXiRBYe haling L RICIEIER ribuofP IR Rl S, BhaldiGg by °
above, ameteptablelerivatite of a soinpauad axodrdin®td thatihvdRionaforekapipis hR! 0gi cal

function, .as ﬁe .Cl | Eegd -herazj n. . The conpounds of the fornula | "'and their
phar mactitFEd ?\j‘*‘fé{’ bPaB adnaigistratin do aqaammali foe exarpiemak jesfosnasgichal
functio ' I | GiPERRd ' L apaired |ipid netabolism
I n partirkc‘:g?gl hggeorrﬁﬁ%%em a.@?f%@bc@kggﬂa’n@g”@&%‘@p formula | are al so
suitabl e for nodul ating the serum chol esterol concentration and for
preventing and treating arteriosclerotic manifestations. The conpound(s) . of
t he for rRibelogeqd fwther aire prodrugd af the comppunds deatribest heneinwi Such protieagsact | ve

conpoun T f . 0 n farmul a required to achieve
‘the des%%'é'ab J]@ﬁe%g?%daﬁ Vé\?q @c@%ép%ﬁ@o%@eaas ﬁﬁ%%?d' ((Jjﬂeﬁﬁé’?%q@gs sl %x anpl e
on the spagnbile activepotrdr olnsight. on the intended use, on the node of

adm nistration and on the <clinical condition of the patient. In general,

the daily dose is in the range from0.1 ng to 100 ng (typically fromO.1
to 5 . il f -bodyywei ght, f 7- 19 Decenber, 2006

exarpl ofo6 Eorpepit X 4iet el o8E 15 prsabline Gy emnamhoueomedapl o,

from 0. &dample 39 anmdrphbi®ifd khystdiB GofgndBhd®s Mmd.n Alh_f‘poﬁt?}ﬁﬁgﬁgusr ol at o

pharmaceutical |y acceptable salts, the "abovenentioned weig
to the fRemgiof thy compoundsrasadisclosed.

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

The compounds of the formula | and their pharmaceutically acceptable salts and
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 treating arteriosclerotic manifestations.

The compound(s) of the formula (}) can also be administered in combinafion with
other active compounds.

The amount of a compound of the formula (1) required to achieve the desired
biological effect depends on a number of factors, for ekample on the spedific
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 -




-azetidinone-ion derived fromthe salt. For the prophylaxis or therapy of
the abovenentioned conditions, the conpounds of the fornula (1) can be
used thenselves as the conmpound, but preferably they are present in the
formof a pharnaceutical conposition wyth an accept abl ¥ Repember200¢he
carrier nust of course be acceptable in the sense that it is conpatible
with the other constituents of the conposition and is not harnful to the
heal t h -obxamplebati fing/Ki@ag.aT 4t ' LSt and
is preferabl P f or mul a?e vvigh ?%gfsc%@n%ﬁﬁﬁ%a@%ﬁg?tﬂ’vfﬁaE%%Hb%bfs}éﬁgﬁl
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phar maceutical nethods, which essentia consist in
~ const i t uekRvementiongdsongiionsg thetoympaunds obthedorroalar [l ecan badsed

oral or BEMsPNe AP e i EE IR Sebter iy e B pres o g lemiokdar O -
sui t abl eytmARRRULES cOFPORItIT WithQh accePeRfe daffer) ﬂa@@ﬁﬂiér@ﬁhé{io@' rsg@se on

the nature and severity -of the condition to be treated and on the type of
t he conpuuaccaptalladn the sense that itis sempatibleawith thesetheCoanstituéntsaiitha i ons and

Covent i SRS RFRhorHAR AL ety B Bk prfii 1FE Ceicsaniend Seff ¢ abi
ent eri c grediduiger bowl atitbisqieferabhefonnaliatéEwith tha bahdoundl 3/AMHdividieRt at e

pht hal at e, hydr oxypropyl net hyl cel’l ul ose phthal ate and ani onic polyners of
met hacr {osg, iexample & aHabletewhichy ganseantaisifrara Q5% HerdE% bytweaight of dhgounds

f | i 0j ' r in.,. t i t h f
excanpt o2 RUELBIrBOURY, oM bR ETEEHY FuiyB SRBS et Fan aisd Reresins
cont ai N jRclSdiRG flrtiter dBRPdUNES df ife formAY Phe bRgrmAdantical ddmpositiond aspowder

or granules; as a solution or suspension in an agueous Or nonagueous
disclosed can be prepared by one of the known pharmaceutical methods, which

essentially consist in mixing the constituents with pharmacologically acceptable

carriers and/or auxiliaries.

Pharmaceutical compositions are those which are suitable
for oral or peroral (e.g. sublingual) administration, although the most suitable manner
of administration is dependent in each individual case on the nature and severity of
the condition to be treated and on the type of the compound of the formula (I} 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

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

Suitable pharmaceutical compounds for oral administration can be present in
separate units, such as, for example, capsules, cachets, lozenges or tablets, which
in each case contain a specific amount of the compound of the formula (1); as a
powder or granules; as a solution or suspension in an aqueous or nonaqueous
liquid; or as an oil-in-water or water-in-oil emulsion. As already mentioned, these




liquid;, or as an oil-in-water or water-in-oil enulsion. As already

. mentioned, these 19 Decenber 2006 8 conpositions can be prepared according
to any suitable pharmaceutical nmethod which includes a step in which the
active conpound and the carrier (which can consist of l§deecemb

addi tional constituents) are brought igto contact. In general, the
conpositions are prepared by uniform and honbgeneous m xing of the active
conmpound with a liquid and/or finely divided solid carrier, after which the

product ~qy h% predafitPRsd r I can be
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agent(s) in a suitable nmachine. aped ta can be pr ced shapi ng
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i t abl hi ne,, Ph tical it whi ch i table f
per or al "IN FUSFPLARY rampliatiel cadhus be rgearedihycaressogsi n a

conpounsheping 8powief ot grdrued\bt iheaco%émﬂiiif%z rﬁgﬁét%rﬂ?ifﬂ bile 6Fﬁ{éﬂée and gum
arabic or tragacanth, and pastilles Ich i cqu e the conpound In an inert
base s@d’@%@%ﬁltwl&tﬁdpgﬁ?gﬁ@éﬂable& cambegreduret! bytabletingtthe coBupdumidl e

h ' rbi nat i :all
o SRR Sl e SRR A R REER BRI Sinibe sed
conbi newlth avbiritier NabAeantoimessdiRient BAd/AP T fthber FLQIfHdRadtRel he i nvention in

particular to achieve a synergistically enhanced action. The active
conpouSBREFHNG RgENR) iBah sukable Mmachine.cShapes! tablats ban bemrodueeditiyii ni strati on

of the sAGhinganE PIRRYAER ESmbBEnd moistened with an inert liquid diluent in a suitable
' machine. '

'Pharmaceutical.compositions which are suitable for peroral (sublingual)
administration include lozenges which contain a compound 6f the formula (1) with a
flavoring, customarily sucrose and gum arabic or tragacanth, and pastilles which
linclude the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

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
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
~ Nordisk A/S in WO 98/08871, and oral hypoglycemic active compounds.
" The oral hypoglycemic active compounds preferably include sulfonyilureas,




“patient or in the formof conbination preparations conprising a plurality
of active conpounds in a pharnmaceutical preparation. Antidiabetics include
insulin and insulin derivatives, such as, for exanple, Lantus(r) or HW
1964, GLP-1 derivatives, such as, for &anple, those dil¥ddPessmbenAP0fovo
Nordi sk A/S in WD 98/08871, and oral hypoglycenm c active conpounds. The
oral hypoglycem c active conpounds preferably include sul fonylureas, 9 19
Decenberbigoadines, megitindss, oredibeolidinedionesxthiizalidihediones|i ghmesidase ,
t hi azol i.dj .nedi ones | ucosi dase ..jnhibitars, ucagon ant agoni st s P-1
Aribtse SliroBn Anfon e LB Suemot, eBlassRe s BoPREses el osed

agoni st &'
by Novo JNovati sarpIs, ibs¥istldsedasipNa s NURIRR/AI3ER ol g19bads aepsi ti zers,
inhibitors of liver enzymes invol'ved in stinulating gluconeogenesis and/or
gl ycogeW0y89/038addinsulirosensitizegs, ishibtorspefdiver enzympesiindsivedhin strnutadiogat e

l'i pid meg.abol i G S antih rlipidem.c active conpopnds and

ant 11 poaneeRBheds ShaRE diiegskBERiso HiRiibrn! oUiRlnals Smtiindsppar
and PX@gppictutate igicebiabelis@Bastnas aWkhgbedbidefiic bbeve"ddm :

pot assi um_channel of the beta cells. In onhe enbodi nent, the conpounds of

t hﬁ_ L or Rifiipidemis agiveLampaunds; eampaupdsiwhich reshicaifood _aﬂakelwmﬁﬂ eaduct ase
at o vast A AoweR LR B Eh et S RE A Bb et BERRREM orouncs

of the Earme! af thevbgtdeellgdmi ni stered in conbination with a chol esterol

absorption inhibitor, such as, for exanple, ezetimbe, tiqueside,
pamaquesi de: In one enbodi nent, the conpounds of the formula I may be

adm ni st ered _ i .nat i wi .t h, a PPAR ga agqni.st, such as, for

exanpl o OrECahBoifigisn e Al s rihe FFRIER eI 560550
administered in combination with an HMGCoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,

rosuvastatin.

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

.example, ezetimibe, tiqueside, pamaqueside. -

In one embodiment , the compounds of the formula | may be
administered in combination with a PPAR gamma agonist, such as, for example,

rosiglitazone, pioglitazone, JTT-501, Gl 262570.

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

~ Inone embodiment , the compounds of the formula | may be
administered in combination with a mixed PPAR alpha/gamma agonist, such as, for

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

In one embodiment , the compounds of the formula | may be




- I n one enbodi nent, the conmpounds of the fornula | nmay be adm nistered in
conbi nation with a PPAR al pha agoni st, such as, for exanple, GV 9578, GW
7647. 1 n one enbodi ment, the conpounds of the fornula | may be adm ni stered
in conbination with a nmxed PPAR al phalGamma agoni st, d@dPecgmberrZg06

exanpl e, GW 1536, AVE 8042, AVE 8134, AVE 0847. In one enbodinent, the
conpounds of the fornmula | may be 10 19 Decenber 2006 adm nistered in
conbi natdarinistertd in Combiation sithha Bbraté csuatxasyioeexdraplef idhofibeate, cl of i brat e,

bezafi brate. In _one._enbodi nent, the conpounds of the fornula | may be

adni ni sPE’fﬂgﬁatPnb S ion with an MIP inhibitor, such as, for exanple,
Bay 13- 9952, BMs-201038, R-103757. In one enbodi nent, the conpounds of the
formula | nay be administered in conmbination with a bile acid absorption

i nhi bi t by ong gothodimenttarthe esmppliads 6MRe¥dhRulall mayige enbodi nent, t he

conpounds of. the fornul.a J. nay, be ) histered in conbination_ w a CETP
i bi ¢ BmrglEre s et Rl pita TP bibiGs. SucH o i BB RREY 1ohe
conpounggsafpmisezdIniath3rsy be admnistered in conbination with a

polyneric bile acid adsorber, such as, for exanple, chol estyram ne,

col esolvam In one enbodi nent, the conpounds of the fornmula |I may be
for

adm ni st ered i onbination wth an L receptor .i nducer, such as,
exanpl Z'f‘ oqw@g@mq% .mR?thﬁeoqé%th{m% mamlpg conmpounds of the fornula
| may kedministered in combination with a bile acid absorption inhibitor, such as, for

example, HMR 1463,

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

In one embodiment , the compounds of the formula | may be
administered in combination with a polymeric bile acid adsorber, such as, for

example, cholestyramine, colesolvam.

In one embodiment , the compounds of the formula | may be
administered in combination with an LDL receptor inducer, such as, for example,

HMR1171, HMR1586.

“In one embodiment , the compounds of the formula | may be
administered in combination with an ACAT inhibifor, such as, for example,

avasimibe.

In one embodiment , the compounds of the formula | may be
administered in combination with an antioxidant, such as, for example, OPC-14117.

In one embodiment , the compounds of the formula { may be
administered in combination with a lipoprotein lipase inhibitor, such as, for example,




-adm ni stered in conmbination with an ACAT inhibitor, such as, for exanple,
avasi m be. In one enbodi nent, the conpounds of the fornmula | nay be

adm ni stered in conbination with an antioxidant, such as, for exanple,
OPC-14117. I n one enbodi ment, the conpeunds of the forkfuPecembaadiOpe

adm nistered in conbination with a lipoprotein |ipase inhibitor, such as,
for exanple, 11 19 Decenber 2006 NO 1886. I n one enbodi nent, the conpounds
of the NOMABS.l may be admi nistered in combination with an ATP citrate

| yase inhibitor, such as, for exanple, SB-204990. In one enbodi nent, the
conpounds of the formula | nmay be administered in conbination with a

squal enqn%g@%&ﬁﬁehp’%gi&g{pouﬁagtg% gj‘_nlgur?aﬁﬁgggbe,; BMS- 188494. | n one

enbodi ment, the conpounds of 'the adm nistered in

conbi naedainigtarad in tombimatioriwitean ATRGEAtsSiyases iHbIRS, stei agerBkampleC! A
027 or %{?ﬁ?ﬁ&@i acid. I'n one enbodinent, the conpounds of the fornula I
may be i red in conbination with a |lipase inhibitor, such as, for
exanple, Olistat. 1In one enbodinent, the conpounds of the formula | may
be adm gi stered in copbjnation with insulin. In one enbodi nent, the

conpound8 95F §MROqIgIERt) the comppuRds £f the fasealasbmiay beconbi nati on with a

sul fonyl urea,, such as,,.for ex | e, tol butam de, glibenclamde, glipizide
or gli C@é@fr&ggquﬁlnoq%hly% H&H]l% Squalens syaihstasedphibiar. sychasafr may be
adm ni sgsefrRlel BMS:9BBAoMt i on Wi th a bi guanide, such as, for exanple,

met f orm n.

fn one embodiment , the compounds of the formula | may be

administered in combination with a lipoprotein(a) antagonist, such as, for example,
C1-1027 or nicotinic acid.

In one embodiment , the compounds of the formula | may be

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

In one embodiment , the compounds of the formula | may be

administered in combination with insulin.

In one embodiment, the compounds of the formula | may be administered in

-combination with a sulfonylurea, such as, for example, tolbutamide, glibenclamide,
glipizide or gliclazide.
In one embodiment, the compounds of the formula | may be administered ini

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

In another embodiment, the compounds of the formula | may be administered in

“combination with a meglitinide, such as, for example, repaglinide.

-In one embodiment, the compounds of the formula | may be administered in
combination with a thiazolidinedione, such as, for example, troglitazone

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

WO 97/41097, in particular 5-[[4—[(3,4—dihydro-3-methy|-4-oxo—2—quinazolinyl-
methoxy]phenylmethyl]-2,4-thiazolidinedione.




“In anot her enbodi nent, the conpounds of the formula | nmay be adm ni stered
in conbination with a neglitinide, such as, for exanple, repaglinide. In
one enbodi nent, the conpounds of the formula | nay be administered in
conbi nation with a thiazolidinedione, $2ch as, for examdilecempergi00¢ azone,
ciglitazone, pioglitazone, rosiglitazone, or the conmpounds disclosed by Dr.
Reddy's Research Foundation in WO 97/41097, in particular
5-[[ 4- [ (18 chedembddimentehdd ' Ayl 5 . .

' omciks Soritid ?&md@g Tsy&ecéad e"?'Sffé% M n one

met hoxx%ﬁh%nr%glﬁi] met hyl ] - 2, 4-t hi azol i di nedi one.
enbodi Mbiralien W otth es glgeosidase drhibiter, Isushyas efordesiamhsie e neglitbinor

conbinaé%agoggyh an a-glucosidase inhibitor, such as, for exanple, mglitol
or acarbose. In one enbodi nent, the conpounds of the forrmula I may be

adni ni sinepee émbodimebl,ntitei compbumdsaif dhe i feemalampenend behadmhirdgtéredon t he
ATP-depcer}@g%{!J p‘gﬁ ssium tchannel of beta cells, such as, for exanple,
t ol but af e e AR g getive fampolnge WYER 236ige oy the pAGPrdangadents one

enbodi rpthssitifechanBooR skt @ENS, Rich A raexanPiY, tBBudiRB lit%rnggrﬂi@%-r exanpl e

conbi natj on_ wi t]h nore than one of the abovenenti oned conpoun

in com$liRkide Qliazide of repadlipide ur ea and metformin, a sul fonyl urea and
acarbose, repaglinide and netformn, insulin and a sulfonylurea, insulin

and metf B i in.and trogl,t n, insylin and | ovastatin, etc. In a
furthe?ﬁg{ ogF?Pé’rﬁ’ﬂ,ﬁg‘{“ngh%o%mﬂiﬂ@Sﬁ&%fqrm amaynks asnigigtarad doered in
conbi nabinbinatiohhwiGARra aeaM %h&qfﬁﬁé@%%é\h%ﬁﬁon%rﬂ@%ﬁ%ﬁ%ﬁ e Orexin

agoni st s, I[l—l_lg_a oni sts, TNF agonists, CRF agonists, gani st s,
ur ocor th R ﬂ'lﬂ%'PQt‘g',th @3sutfaiyhirea andvoetformeinapi sidfonylucem andt acagbdesr; none)

Zﬂéaﬁgféﬁggﬁigfgi f RABRGNTHhS insfihOLAG! & éu%%l%lr(eea,i RELRY LS meq?o)r(r%%, serotonin
insulin and troglitazon, insulin and lovastatin, etc. |
In a further embodiment, the compounds of the formula | may be administered in
combination with CART agonists, NPY agonists, MC3 or MC4 agonists, orexin
agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin
agonists, f3-agonists, MCH (melanine-concentrating hormone) antagonists,, CCK
agonists, serotonin reuptake inhibitors, mixed serotonin and noradrenergic
compounds, 5HT agonists, bombesin agonists, galanin antagonists, growth
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 , the further active compound may be ieptin.

“In one embodiment, the further active compound may be dexamphetamine or
amphetamine,

“In one embodiment, the further active compound may be fenfluramine or
dexfenfluramine.
In another embodiment, the further active compound may be sihutramine.

" In one embodiment, the further active compound may be orlistat.
In one embodiment, the further active compound may be mazindol or phentermine.




conpounds, 5HT agoni sts, bonbesin agoni sts, gal anin antagonists, growth
hor none, growt h hornone-rel easi ng conpounds, TRH agoni sts, decoupling
protein 2 or 3 nodulators, leptin agonists, DA agonists (bronocriptine,
doprexin), |ipasel/anylase inhibitors, 1PAR nodul at ors,!9RemberA086 or s or
TR- (3 agoni sts. In one enbodi nent, the further active conpound may be

| eptin. Imobaeerabbdidientnthe chbmpbundder Met fOYﬁlU%Omﬂéﬁﬂ%engamﬁszfterg A i o

dexanphet ani.ne.or anphetamnmine. |n one enbodi nent, e furt
corrpoundc‘_?Fﬁ’T?n % enf | ur am ne or dexfenfluram ne. In another enbodi nment,
t he- f ur tWidh figer inreferablydnsnlublgyibes stichus, doi examplenCaremaxthddienent , t he

further active.co und may e orlistat. In one enpodi nent, the further
active cOiip 'UFIH%%R'DQE'WE‘#M@“ é‘?'gb‘}%’rlf'é}ﬂﬁ piepanafionOriy-saaREAte2006 I n one

e,rrbodima‘m i ’Fﬁ%ﬁ‘i’ﬁo t I Laist

conbi nat i orlesféi ﬁgﬁ? i ber, prﬁdgréggpé?éﬁucg?tﬂ&n@ ?%@?%ké’a(gr%&bdp Sl e,
Car onmex (aljo bglegininistersidrintthe formi bifood| suetx Gs) fof aRalpid]iiy Bakerny qadls or
preparation or by _se aratg adm ni stration of compounds of the fornula I

or b !
and Car dRESRI BarspGompargd derthe individial ackive sempamnge sthereambinationof or m of

food, s i r - s] i red to
the 1 natoraoanasR G HBhGe | At E R lS At B srBa e B FE

f or mul a partiduldr With oespeot o e loiveriag &f LDV clisle gterciN8R 0 Charattérid by fis
particul ar WI'[B {esg_f:ct to the lowering of LDL chol esterol, also :
char act SPPE¥EAHQIerakility, nyr oved tol erability. Each suitable conbination of

t he conpounds di scl osed with one or nore of the conpounds nentioned above
and optionally one or nore further pharmacologically active substances are

describgdchedifaBle combination of the compounds disclosed with one or more of the
compounds mentioned above and optionally one or more further pharmacologically
... active substances are described herein.

Disclosed are both stereoisomer mixtures of the formula | and the pure
sterecisomers of the formula I, and diastereomer mixtures of the formula | and the

pure diastereomers. The mixtures can be separated by chromatographic means.

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

- OH
R6

R5

25




Di scl osed are both stereoi somer mxtures of the fornula | and the pure
stereoi soners of the fornula |, and diastereoner m xtures of the fornula I
and the pure diastereoners. The m xtures can be separated by

chromat ogr aphi ¢ neans. Preference is gi ven to both rad@Mesembet 2006

enantionerically pure conmpounds of t formula | of the follow ng
structure: R1 HT :&P: R4 25 19 cenber 2006 14 Am no prot ective
groups that are preferably used are the benzyl oxycar bonyI (Z) radi cal ,

whi ch can be renpved by catal ytic hydrogenation, the 2

ai et hABRY PRRIBGIVELTTONPE (h9tcarD eapissriy LBES)are e Ppﬂwb%maﬂaongh@)fm . i ch
can beradiGoffn BanEAtediSid by bR AGIARAT IR 2855L Tadi cal, whic

O-fl ugdmhmkyphmwy)pmmd(ﬁ)dxycﬁrm\gggdd) oatrpl%rtc)?aducﬁnwbehmandnmd usi Pg
: Nkt .

o1 cpar ITHOMLMIEHpR A6l M G UUARRT I ESFC) EAdicalawhiRh con e P oRo \ Ro

N RS %& %P@ﬁr&l‘%ﬁc BRid ahld (th@bl‘ﬂuorenytmethy!oxycarbonyl (Fmoc) radical, which

can be removed using secondary amines.




R4 ' Il Ri 10-2 (chi )ZWY'" (LAG -[ 1 u 2 Ycan be S, 0, (CO, (C9),
CH=CH, CEC, N((G -06)-alkyl), N(phenyl), N((C-Cs6)- alkyl-phenyl),

N(CO (CH2)1-10-COOH) or NHL RI | can be Hor, if Y= (CO or (CS), OH W
Y' and Wan, independently of one anot{wr and of Y, be 19E§ﬂ©>mber2\%@re n=20
-2, -0-, -(CO-, -(CY9)-, -CHCH, -CC, -N(g-cCo)-alkyl)-, -N(phenyl),
-N((G -C6)- al kyl-phenyl)-, -N(CO (CH2)1_10-COCH)- or -NH or a bond; x, vy
and z-i pelepesedenither iofa meem pespating diphéhyiazetifionkrietigatmsnaf formula
-(CH2)x-Y-R 1 can alternatively also be attached to one of the other two
phenyl kings. The process for preparing compounds of the formula | can
conprise reacting, for exanple, an am ne or a hydroxyl conpound of the
formula Il with an alkylating or acylating agent which, preferably in the
omega position, carries a further functionality- if appropriate in
protected form This functigHality can be (after deprotedton) used for
attaching (LAG ,gfior exangfeywith the formation of ether am ne or am de
bonds. 19xzPecenbpr 2006 he exanpl e @ strate the

i nvention I ' Lmti vt t he products
and enbodi §
4- {1 (4 Fk

(chyexoazet i di n-

L o R [},{,]0.2

(CHe—fw-v ] (CHlY

(LAG)

Y can be §, O, {C=0), (C=S), CH=CH, C=C, N((C+-Cs)-alkyl), N(phenyl), N((C1-Cs)-
alkyl-phenyl), N(CO-(CH2)1.10-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(0),-, where n =0 —
2, -O-, -(C=0)-, -(C=8)-, -CH=CH-, -C=C-, -N({C4~-Cs)-alky!)-, -N(phenyt), -N{(C1-Cs)-
alkyi-phenyl)-, -N{CO-(CHz}1-10-COOH)- or -NH- or a bond,;

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

- In compound II, -(CH2)x-Y-R11 can alternatively also be attached to one of the other

two phenyl rings.

The process for preparing compounds of the formula | can comprise reacting, for
example, an amine or a hydroxyl compound of the formula Il with an alkylating or
acylating agent which, preferably in the omega position, caries a further
functionality- if appropriate in protected form. This functidnality can be (after
deprotection) used for attaching (LAG), for example with the formation of ether,

amine or amide bonds,




H HONH "N OH\' N F O a) :

4-[5- (4- Fl uorophenyl ) -1-(4-fl uorophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4- phenyl -
oxazol i di ne- 3- car bonyl ) pentyl ] benzonitrile(l): Under argon, 2.5 g of

3-[5- (4-fl uorophenyl)-5-hydr oxypent anoyl ] - 4- pheny| oxaz dOiRkcemba-266€ ar e

di ssolved in 30 m of dichloronet hane|,6 3.9 g of 4-[(4-fluorophenylim no)-
net hyl ] benzonitrile are added and the 'm xture is cooled to -10C. 6.4 m of
di i sopropyl et hyl am ne and, over a period of 30 mn, 4.05 m of
trimethylsilyl .chlgride are.added to.this mxture such that fhe

t enper bt PoHRLE bIpWERnedlS 1BRESRhS iertiah A raore et bavikiout fting

t enpergelhGerhtiin tb tAE Prédiia! Qe 1 as0. 8 m  of

ti tanitﬁﬁqt etrachl ori g)e S tﬁgﬁﬁggﬁmﬁﬁ%ﬁ@ﬁgqgéﬁ eﬁ?@ﬂ?rsé is stirred at
from-25C to -30C over night and then deconposed using 35 ml of a 7%
stren%}fe @&Ilution of tartaric acid, and the mxture is stirred for another
hour 97 tenperature. 15 m of a 20% strength sodi um bi carbonat e’

sol utiqm J@WIadr@ﬂ@@@)esi{sw-@@ﬁ%ﬂt@fyn@ﬁﬁdrosk{praaggmh&;dazéﬁaahez-ylyhagal n
stirred for 1 hour. After phase separation, the gani ¢ phase "is washed
wi t h dydiexydrengamidine (B) ed over magnesi um sul fate and concentrated to
about 10 m. 2 m of bistrinmethylsilylacetam de are added, and the m xture
is then heated to reflux for 30 min and then concentrated under reduced
pressure. The

a) 4-[5-(4-Fluorophenyl)-1-(4-fluorophenylamino)-5-hydroxy-2-(2-oxo-4-phenyl-
oxazolidine-3-carbonyl)pentyllbenzonitrile(1):

Under argon, 2.5 g of 3-[5-(4-fluoraphenyl)-5-hydroxypentanoyi]-4-phenyloxazolidin-
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 mi of trimethyléilyl 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.
0.8 mi 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 ml of a 7% strength
: s_;olution of tartaric acid, and the mixture is stirred for another hour at rcom
temperature. 15 ml of a 20% strength éodium bicarbonate solution are then added,




residue is cristallized using ethyl acetate/heptane. The product is
filtered off wwth suction and dried under reduced pressure. This gives the
product of nol ecular weight 653.81 (C37H37F2N3M4Si ) ; NB]BESI+): 654. 3

( MrH+), 582.2 (MrH+ -Si (CH3)3). b) 19 December 2006

{1- (4- Fl uor ophenyl ) - 3-[ 3- (4-f 1 uor ophegyl ) - 3- hydr oxypr opyl ] - 4- oxoazeti di n- 2-
yl }benzonitrile (2): 2 g of
4-[5-(4-fluorophenyl)-1-(4-fluorophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4-

h I [Wa N e B I [ Ll ' I ' m
o mut By e iS BRIT AR AR ARRY M st b BRARR R o uim

f 1 uori ieewashey avitht 20 o whiér, otiedfovet Aiagnaeiufy baitdty laneaionekARatelgat ed at
is monitored by thin-layer chromatography.

40C for abi) é J] 2 qu;} .reactjon, 1 [ ! o’
Af ter £REU i & Al %S@H@I!YIS'IWQEI@W@P arg. added, enddhesiisuraisdher acid is
added ppdtddR Bk 630 Wh’nﬂrtﬁgn chﬁc%grd;qublﬂ@g% lr,egﬁggggigé?stﬁgiﬂﬁeor IaIIsi SL ea

m xture of 1 sopropanol/ sul furic ac

and t heesitlue i eristaliized usied dtoyl dceltatahepfarsndthel ot iofilteRld 6ff &Rl um

bi carbonate is 5dd8d ndécre m xture i s then a%gi n concentrated under
reduceﬁugtﬁ?rb%% pedinder mquaed pressiyre hhisives Berrpduetafanelecklae or gani ¢
phase i ssssMWEHH. FEBNED, S I [y+f fi+ \vent,

t he resi (IIIE i's pIIJI{ri i%ﬁbgoéom Iﬁ?ﬁ%ﬁoﬁ%ﬁw ??‘@IM%I-Q%I@?%T]%OI =
100: 1). This gives the product of nolecular weight 418.45 (C25H20F2N202) ;

M5 (DCl+): 419 (MtH*). c¢)
4-{1-(4- Fluorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ]-4-oxoazeti di n-

2- yl b\ hygdr @xpiperssien - f N gchl ori de
are added tg gxsol ut i orIIII,I()IIIEIEE!E)ga %&@?}h@ﬁy@% MISWI’WIH%%&YMQ
{ 1- (4- f | uor\dihieaggnitdle (BB- (4- f | uor ophenyl ) - 3- hydr oxypr opyl | - 4- oxoazet i di n- 2
- ---- - - ----- 19 Decenber 2006 18 yl}benzonitrile and 0.45 m of
triethylamne in 15 m of isopropanol, and the m xture is

2gof 4-[5—(4—ﬂuor0phenyl)_-1-(4-ﬂuoropheny!amino)~5-hydroxy-2-(2—oxo-4-
phenyloxazolidin-3-carbonyl)pentyl]benzonitrile (1) are dissolved in 20 ml of methyl
tert-butyl ether and, together with 100 mg of tetrabutylammonium fluoride trihydrate
and 1.3 m! of bistrimethylsilylacetamide, heaied at 40°C for about 1 h. The reaction
is monitored by thin-layer chromatography. After the reaction has ended, initially
0.2 mi 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
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 (SiO;, CH.Cly/methanol = 100:1). This gives the product of
molecular weight 418.45 (C25H20F2N20,); MS (DCI+): 419 (M+H").

c) 4-{1 -(4—Fluorophenyl)—3~[3-(4-f!uorophenyI)-3-hydroxypropyl]—4-oxoazetid in-2-
yl}-N-hydroxybenzamidine (3):

199 mg of hydrdxylammohium hydrochloride are added to a solution of 200 mg of
{_1 -(4—ﬂu0ropheny!)—3-[3—(4_~ﬂuorophenyI)-3—hydroxypropyl]—4—oxpazetidi’n-2-




stirred at roomtenperature for 12 h. The reaction solution is extracted
twice with ethyl acetate/water. The organic phases are dried over
magnesi um sul fate and concentrated. This gives the product of nol ecul ar
wei ght 451.48 (C25H23F2N303); M (ESI): 452.10 (M+H+) . 198eeapber 2006
4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophgnyl)-3-hydroxypropyl]-4-oxoazeti di n-
2- yl}benzamdine (4): HZNNH OHN F 1 B OF 100 ng of

4-{1- (4-fluorophenyl)-3-[3-(4-fluorophenyl) - 3- hydroxypropyl] 4- oxoazet i di n-

2313 MBAZMHRE BRATD. 45 1 of Mot 8014 Bl o ob flbelloy Sl Fb ARGS9 1 2"

hydr ogetirpdetsaom temperatubaforaich. 2B fectid SORMIOA s é&ﬁﬁte@ﬂﬁbé hlfh Of

magnesi_um, sul t reactlon solution is filtered. The filtrate is
~ concenf l@&ekﬂﬁﬁ@ﬁ Qﬁéﬁgﬁ‘}lclﬂb@éeﬁ Rf@ deed orer tegnesiumonifate end, wat er

0.1% C I cid) =
501 20  CONGURNeATThISUIR B RSa AU riolBuh el A0 SR Grr B EM G @
(CZSHZM@NESGMSMO((MEH) 436. 18 (|v| + H+). 19 Decenber 2006 19 Exanple Il

4-[ 3-[ 3- (4- Fl uorophenyl) - 3- hydr oxypr opyl | - 2- (4 met hoxyphenyl ) - 4- oxoazeti di n
-1 -yl}-N hydroxybenzam di ne (9): _

Example |
4-{1 -(,4-Fluorophenyl)—3-[3-(4~ﬂuorophenyl)-S—hydroxypro.pyi]-4-oxoazetidin—2—
yl}benzamidine (4):

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
solution is filtered. The filtrate is concentrated and separated by HPLC (Knauer
Eurospher-100-10-C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1% triflucro-
acetic acid) = 80/20 — 10/90). This gives the product of molecular weight 435.48.
(CasHz3F2N302); MS (ESI): 436.18 (M + H*).




0- H1/ FOH ONH N H a)
. 3-[5-(tert-Butyldi nethylsilanyl oxy)-5-(4-fl uorophenyl) pentanoyl ] - 4-phenyl -
oxazolidin-2-one (5): ,k J ~1 \' N o 27 g of
3-[5-(4-fl uorophenyl) -5-hydroxypent anoyl ] - 4- phenyl oxazol9 ¢cembersi@é 13.6 ¢
of tert-butyldinethylsilyl chloride ang 10.2 g of imidazole are dissolved
in 36 mM of dinethylformam de and stirred at 60C for 90 mn. After the
reaction has ended, the mxture is dissolved in ethyl acetate and
extracted twice with water. The organic phase is dried over nmagnesi um
sulfate, filtered and concentrated under reduced pressure. This gives
3-[5-(tert-butyl di nethylsilanyl oxy)-5-(4-fluorophenyl)pentanoyl] 19
Decenber 2006 20 4-phenyl oxazolidi n-2-one (5) of nolecul ar weight 471.65
(C26H34rx@muie)ll MS(ES1):. 340.28 (MH - HOSi (CH3)2C(CH3) 3). b)

4-[5- (terd r-But i, ol i | oxy) -5-L4-11 yor ophenyl ) - 1- (4- net hoxyphenyl ) -
2. (2- oﬁé Léa E‘fwEL‘%@@%@M’%%&@%%@%@%@"B@891‘ eﬁ%"ﬁéﬁ’?ﬂ%\?ﬂ&ﬁ"r‘gyégﬁf 16. 2
g of 3-Hyerbyichzbnidihdi@et hyl sil anyl oxy) - 5- (4-fl uor ophenyl ) pent anoyl | - 4-
phenyl oxazol i di n-2-one are dissolved in 350 ml of dichloronethane. 19.8 ni
of Honig base and 10.14 g of 4-[(4-nethoxyphenyli m no)nethyl]benzonitrile
are added to the

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

27 g of 3-[5-(44ﬂUOrophenyl)-5—hydroxypentanoyl]~4~phenyloxazolidin-2~one, 1369
of tert-butyldimethylsilyl chloride and 10.2 g of imidazole are dissolved in 36 ml of
dimethylformamide and stirred at 60°C for 90 min. After the reaction has ended, the
mixture is dissolved in ethyl acetate and extracted twice with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated uhder reduced

. pressure. This gives 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl}-




solution, which is then cooled to -10C. 8.52 ml of trinethylsilyltriflate
are added to the cooled solution, which is then stirred at -10C for 30
mn. The solution is then cooled to -30C, and 44 m of titanium
tetrachl oride solution are added. The reaction m xturel93eccsmbend®6at from
-30 to -40C for 2 h. The solution is &{}en allowed to warm to room
tenperature and the reaction solution“rs washed successively with 200 m of
2N sul furic acid, 300 mM of 20% strength sodi um hydrogen sulfite solution
i.um chl oride solution. The organic phase is dried over

d d
angne5|‘£19¥‘atﬁ 7 d’é‘n%oc‘,‘gr{@bﬁfF@!%"ﬂfﬁ%@hfr@dh@g&icm"bs@ﬂ@e‘s')aM%(E—ﬁlé resi due

IS puri H*S n- hept ane/ et hyl acetate 3/1. This gives
AL (téwﬂam HOSiECASLCHSLDG).
but yl di met hyl si | anyl oxy) -5-(4-fl uor ophenyl ) - 1- (4- met hoxyphenyl ) - 2- ( 2- oxo- 4-

bl ght B)707.468 @%ﬁéﬁﬁ%ﬁgﬁgﬂﬁ el uorapem ) { rmooboRs e
et hoxyphemy T - Sheg R R, enzgﬁr}%ﬁfﬂn‘ﬁﬁéﬁgﬁ%é@@r@f?y'] w
4-[5-(tert-butyidi rret hyI si | anyl oxy) - 5- (4-fl uorophenyl ) -1-(4-net hoxyphenyl) -
i Ssol JEZ PR SYeu T EGH drmplpis Bl bR eictesherBbaninom+ ¢

N. O bi pRbRYIBRAZIR-onbafieldisddifediiaso #f faichRJro.%eihdd(}‘lesqbtﬁ tnPBE Qi

tetrabutylamoni um fl uoride in tetrahy dro uran are added and the xture
i s stibpgdaad 1@01)47910@ﬁ@m&theﬁ@er@lmnoqmednyllbleezomude |amadded tortled, 10

m  of add t he.d 0 xtu centr e under

r educeg‘g@ébﬁe@@ﬁﬁéﬁ Efeﬂt%r EQ; cgaéggﬂﬂ 0?1 &Q’Fﬂlbjg” e 5T F‘ fed'%n silica
gel usthigcddibdieoltion hwhichas timdrestrbéd at — THPCSfoR i30S Hin. The solution is then

4-[ 3- [3 (tert- bug(g)ldlrrethylsuanylox y) - 3- (4-f 1l uorophenyl prog 1-2-(4

net hoxGMEed P r30-Gxang: 44 indliof titaniurdistrachictide iselution ase addiedc lihareagipght

544. TomidtmAE R R Ron 4B 6 Eﬁb)’c B2 1 thc(: HPon is then allowed to warm

o room temperature and the reaction solution is washed successively with 200 mi of
2N sulfuric acid, 300 m! of 20% strength sodium hydrogen sulfite solution and

. saturated sodium chloride solution. The organic phase is dried over magnesium
sulfate and concentrated under reduced pressure, and the residue is purified on
silica gel using n-heptane/ethyl acetate 3/1. This gives 4-[5-(tert-
butyldimethylisilanyloxy)-5-(4-fluorophenyl)-1-(4-methoxyphenyt)-2-(2-oxo-4-

- phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile (6} of molecular weight
707.93 {Ca1HaeFN305Si); MS (ESI): 590.51 (MH" - C7H5N,).

c) 4-[3-[3-(tert-Butyidimethylsilanyloxy)-3-(4-fluorophenyl)propyl]-2-(4-
methoxyphenyl)-4-oxoazetidin-1-yllbenzonitrile (7):

13.2 g of 4-[5-(tert-butyldimethylsitanyloxy)-5-(4-flucrophenyl)-1-(4-methoxyphenyl)-

- 2-(2-ox0-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrite are dissolved in
380 mi of methy! tert-butyl ether, 18.6 ml of N,O-bis(trimethylsilyl)acetamide and 1.86
m! of a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran are added and
the mixture is stirred at room temperature for 2 h. After the reaction has ended, 10
mi of ac_etic acid are added, the reaction mixiure is concentrated under reduced




d

4-[ 3-[ 3-(4- Fl uorophenyl ) - 3- hydr oxypr opyl ] - 2- (4- net hoxyphenyl ) - 4- oxoazeti di n
- 1-yl]benzonitrile (8): 3.5 g of

4-[3-[3-(tert-butyldinethylsilanyl oxy) - 3- (4-fl uor ophenyl9)iprcophed 2026 ( 4-

met hoxyphenyQ 4- oxoazetidin-1-yl ] benzgnitrile are dissolved in 65 m of
tetrahydrofuran, 0.74 m of acetic ac and 8.03 m of a 1 Msolution of

t et rabut yl amoni um fluoride in tetrahydrofuran are added and the mxture is

f 2 h.. Al h
et s anbrofiurk SRAhE FREAGE HSufa fo Sicate! Pin taligeale Rl Aome APt ur e | o
sti rrecrhaé gives uus- [Bf(tmebaw.meftlwls:ﬁa é/ldxwgr (4-fiidfo ﬁlﬁlﬁ)?&& iz fgaction

m Xture i s concentrated under reduce essure an due is purified
chr omamgthaxynhsayl)yt- @xoasa'elttdm1gdgbenmmgum(ﬁeqﬁamiebel@hwe@mazia% 2/1. This

oxoas ek P NS MBS REOATAS 55 R0y B0 % ver ght 430, 48 ( CobHR3RN203) :
MS (ESI): 431.24 (MrH ). e)

4-[3-[ 3- (4- Fl uorophenyl ) - 3- hydr oxypr opyl ] - 2- (4- met hoxyphenyl ) - 4- oxoazeti di n
- 1-ylj-N hydroxybenzam dirne (9): 199 ng of hydroxyl anmoni um hydrochl ori de

PRRENR: | A 11 (T o Y ﬁ%@-*ﬁ&y%w@mu% G RBOREANOR YOS et di n
-1 - yl] benzgtibenzdretrilBi8)and 0. 45 of triethylamin in 15 m of

| sopropanol, and the m xture is stlrred at roomtenperature for 12 h. The
reaction soI ution is extracted twice with ethyl acetate/water. The organic

e S F ot R oUPANRe AL o MBSO ' S Yo°
( M- H* )meﬂfﬁ)wlpbemubM—oaﬁléﬁetld_iﬁ 15ylémarrlz©nitMle are dlssolvedhm 65 Lnl ofI gi
E 31 3tr£a ydro'fjl?ragf) Belﬂym? of?f acé{icra)éd/ %[18@/0:1' mzl og‘g ‘ﬁ%ﬁ sc?!ﬁ 8n %rf]y )-4-oxoazetidin

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

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-fluorophenyl)-3-hydroxypropyi]-2-(4-methoxyphenyl)-4-

oxoazetidin-1-yljbenzonitrile (8) of molecular weight 430.48 (CasH23FN2O3); MS

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

e) 4-{3-[3-(4-Fluorophenyl)-3-hydroxypropyi]-2-(4-methoxyphenyl)-4-oxoazetidin-
1-yi]-N-hydroxybenzamidine (9):

199 mg of hydroxylammonium hydrochloride are added to a solution of 200 mg of
4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl}-2-(4-methoxyphenyl)-4-oxoazetidin-1-
ylibenzonitrile (8) and 0.45 ml of triethylamin in 15 ml of isopropanol, and the mixture
is stirred at room temperature for 12 h. The reaction solution is extracted twice with
ethyi acetate/water. The organic phases are dried over magnesium sulfate and
concentrated. This gives the product of moleculfar weight 463.-571 ‘(CzestF1N304);
MS (ESI): 464.19 (M+H'), |




yl ] benzam dine (10): o- J OH F N O NHZ NH 40 ng of
4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-net hoxyphenyl)-4- -

. oxoazetidin-1-yl] N-hydroxybenzam di ne are dissolved in 10 m of
tetrahydrofuran and, with 1 m of conc. ammoni a, hydr d§dratmterd2086 Raney
nickel at 25C for 6.5 h. Magnesiumsulfate is added, and the reaction
solution is then filtered. The filtrake 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

gi ves the product of nol ecul ar wei ght 447.51 (C26H26F1N303); MsS (ESI):
448.20 (M+ H). Exanple V '

4-{ 2- (4EnpledWhenyl ) - 3-[ 3- (4- f | uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoazeti di n-
1-yl )-IH— hﬁéd(ofgybenzham di ne 812): 19 Decenber 2006 23 F OHO F N\NHH
-[3-[3-{4-Fluorophenyl)-3-hy roxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-

yllbenzamidine (10):

40 mg of 4--[3-[3~(4—ﬂuorophenyI)—3-hydroxypropyl]-2‘(4-methoxyphenyl)—4-
oxoazetidin-1-yl[N-hydroxybenzamidine are dissolved in 10 mi of tetrahydrofuran

- and, with 1 m! of conc. ammonia, hydrogenated over Raney nickel at 25°C for 6.5 h.
Magnesium sulfate 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%
triflucroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 — 10/90). This
gives the product of molecular weight 447.51 (CagHasF N3O3); MS (ESI): 44820 (M +
H).

'Example A4
4-{2-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-oxoazetidin-1 -yi}-N-
hydroxybenzamidine (12):




, H a) |

4-[ 3-[ 3- (4- Fuuor ophenyl ) - 3- hydr oxypr opyl ) - 2- (4-f | uor ophenyl ) - 4- oxoazet i di n-
| - yljbenzonitrilé (11): Conpound (11) is prepared anal ogously to the
conpound of exanple Ilid, the difference being that, il¥dPesanbef20006

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

fl uor obenzyl i dene) am noj benzonitrile iz® used. b)

4-{2- (4- Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] -4-oxoazetidi n-
| - yl}-N hydroxybenzam di ne (12): 279 ng of hydroxyl ammoni um hydrochl ori de
are added to a.solution of 280 ng of

4-[3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-2-(4-fluorophenyl)-4-oxoazeti di n-
| - yl]benzonitrile (11) A 0.65 m of triethylamne in 15 m of

i sopropanol, and 4he m {urg is stirred at roomtenperature for 12 h. The
reaction sol ution |s extrgcted twice wth ethyl acetate/water. The organic
phases are " ovef ~ygnesi um sul fate and concentrated. This gives the
product of 481. 48 (C25H23F2N303); MS (ESI): 452.10
(MrH ) . 187 Dee

4-{2- (4- Fl uor ophenyl ) -3-[ 3- u-NQQhenyI) 3- hydr oxypropyl ] - 4- oxoazeti di n-
1-yl}- benzam di ne (13): N\ NH 290 ng of
4-{2-(4-f|uorophenyl)-S-[S-(4-fIﬂeﬁophenyo 3- hydroxypropyl]-4-oxoazet|d|n-

a)  4-[3-3-{4-Fluorophenyl)-3-hydroxypropyi]-2- (4-ﬂuorophenyl)-4—oxoazetld|n 1-
yllbenzonitrile (11):

Compound (11) is prepéred analogously to the compound of example llid, the
difference being that, instead of 4-[(4—methoxyphenyl:m|no)methyl]benzomtnle 4—[(4—
ﬂuorobenzyhdene)ammo]benzomtnle is used.

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

279 myg of hydroxylammonium hydrochloride are added to a solution of 280 mg of

4—[3-[3-(4-ﬂuorophenyl)-‘3—hydroxypropyl]-2-(4—ﬂuorophenyI)—4—oxoazet§din—1 -

yllbenzonitrite (11) and 0.65 ml of triethylamine in 15 m! 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 suifate

and concentrated. This gives the product of molecular weight 451.48
(CasHzsF2N303); MS (ESI): 452.10 (M+H").




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 addition of magnesiumsulfate, the reaction solution is

filtered. The filtrate is concentrated. This gives théd9dreadmnber 2006

nol ecul ar wei ght 435.48 (C25H23F2N302); M5 (ESI): 436.18 (M+ H. Exanple
Vi 24

1-[5-(4-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoaze
tidin-2- yl)benzyl carbanoyl ) pentyl]-4-aza-1-azoni abi cycl o] 2. 2. 2] oct ane
trifl Exarapletdte (15): OH\ O FI/ ONI\V F' p' [ F F F 19 Decenber
2006 25 a) _1-(5-Carboxypentyl)-4-aza-,|-azoni a-bicycl o[ 2. 2. 2] oct ane

br oni d&{q- f!UOA@PW‘d‘)‘@t[g'(é-fgmf@ﬂﬂfb’ﬂﬁéx@wp@P@ﬂ#ﬁoma&tidin-myl}di net hyl
sul f oxy hSi .to a solution of 1.5 g of 1, 4-diazabicyclo[2.2.2]octane
in 101%?&gbﬁ%ﬁ%g? /I sul foxide. After 1 h, 100 ml of water are added and
the mxture is freeze-dried. The residue is digested with acetone. The
resi-due contains the product of nolecular weight 227.33 (cation:
Cl2H23N2Q2); Ms (ESI) 227. . b)

1-[5-(4-{1-(4-FIuorophe'v\ -3-[3-(4-fluorophenyl) - 3- hydroxypropyl]-4
oxoazeti di n-2-yl }benzy panoyl ) pentyl]-4-aza-|

-azoni abi cycl o &#He trifluoroacetate (15): A solution of 70 ny of
4- (4- am ngakg -1-(4-fluorophenyl)-3-[3-(4-

f.l uor ophe Rropyl ]azetidin-2-one and 23 pl of triethylamne in
0.5 nmM ¢ ] nethyIB’ : is added to a solution of 76 ngy of

1- (5-carboxypentyl)-4-az H,

NH

290 mg of 4-{2-(4-fluorophenyt)-3-[3-(4-fluorophenyt)-3-hydroxypropyl]-4-oxoazetidin-

1-yI}-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

addition of magnesium sulfate, the reaction solution is filtered. The filtrate is

concentrated. This givés thé product of molecular weight 435.4'8' (C§5H23F2N302); MS
(ESI): 436.18 (M + H").

Example Vil
1-[5-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yiibenzylcarbamoyl)pentyl]-4-aza-1-azoniabicyclo[2.2.2]octane trifiuoroacetate (15).




azoni abi cycl o[ 2. 2. 2] octane brom de (14), 64 pl of diisopropyl carbodiimde
and 56 ng of hydroxybenzotriazole in 2 m of dinethylformam de, and the
m xture is stirred at roomtenperature for 12 h. The reaction solution is
concentrated and separated by HPLC (Knauer Eurospher - 18@<comBrg000at er
(0.1%trifluoroacetic acid)/acetonitrile (0.1%¢trifluoroacetic acid) =
80/20 -> 10/90). This gives the prodgg of nolecular weight 631.79
(cation: C37H45F2N403); MS (ESI) 631.34 (Mt). Exanple VIII

1-[5-(4-{3-[ 3- Hydr oxy- 3- phenyl propyl ) - 2- oxo- 4- phenyl azetid in-|

-yl } benzyl car banoyl ) - pentyl]-4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (17): 19 Decenber 2006 26 Ot OH _F XQ \ FFNL O~/
"N a) a) 1-(5—Carboxypentyl)~4—aza:1-azonia-bicyclo[2.2.2]octane bromide {14):.

1- (4- Am nonet hyl phenyl ) - 3- [ 3- hydr oxy- 3- phenyl propyl ] - 4- phenyl azeti di n- 2-
one (16): Conpound (16) is prepared as described in exanple Illa-d, the

di ff ergeeei0g dffRbrombietARBicAcid in 5 ml of dimet}z)g sulfoxide is added to a.
4-[ (4-net hoxyphenyl i m no) net hyl j benzonitrile, 4-(benzylTdene-
am no)ssduticomet 1.61g01 t4udiszabioylofi2id lemtans in 10 ml of dimethylsulfoxide. After

3-[5- (AT - b- t -. 4-ph ! lidin-2- ,
312 (ORCI B Ao AP AP AR GoRBBTR A8 il 2001 oo
t hat t [ H | A ' aab
TS A 3 et S R b O el 221 3Bz -
carba gfb&ltUiSNa@za)iM§(5§érﬂp?é’bf&c)l 0[2.2.2]octane trifluoroacetate (17):
The synthesis is carried out anal ogously to exanple V1 b starting with 60

ng of

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

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

* fluorophenyl)-3-hydroxypropyllazetidin-2-one and 23 ul of triethylamine in 0.5 ml of
dimethyiformamide is added to a solution of 76 mg of 1-(5—carboxypentyl)-4-aza-1-
azoniabicyclo[2.2.2]octane bromide (14), 64 11 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
HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic acid)/acetonitrile
(0.1% triﬂuorqacetic acid) = 80/20 — 10/90). This gives the product of molecular
weight 631.79 (cation: Cs7HasF2N4O3); MS (ESI) 631.34 (M*).

Example Vill
1-[5-(4-{3-[3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenylazetidin-1 -yl}benzylcarbamoyl)-
pentyf]-4-aza-1-azoniabicyclo{2.2.2]octane trifluoroacetate (17):




1- (4- am nonet hyl phenyl ) - 3-[ 3- (4-fl uor ophenyl - 3- hydr oxypr opyl ] - 4- phenyl azeti
din-2- one. This gives the product of nolecul ar wei ght 595.81 (cation:
-C37THA7N4AO3); M5 (ESI) 595.36 (M). Exanple IX

- 1-[11-(4-{1- (4-Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3- hyl@RscgpbenAPP - 4- oxoaz
etidin-2- yl}benzyl carbanoyl )undecyl ] -4-aza- 1-azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (19): 19 Decenber 20?@ 27 H N ~OH/ \ O~N I\ FN
FI BO\%F F a) 1-(11-Carboxyundecyl)-4-aza-1-azoni abi cycl o[ 2. 2. 2] oct ane
brom de (18): The synthesis is carried out analogously to exanple VIla
starting with 495 ng of 12-bronododecanoic acid. This gives the product of
nol ecul ar wei ght 3 49 (cationg C, SH35N202°); Ms (ESI) 311.2 (M. b)
1-[11-(4-{1- yophenyl ) - ¢ 4-f 1 uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxo-
azetidin: pezy| car banoyi Fundecyl j - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
trifluoraget at e }-89)+_The synthesis is carried out anal ogously to exanple
VIIb. Thi§ givesat hqpt of

_ NY\/\/\®

¢ N

a) 1—(4—Aminomethylphenyl)-3-[3-hydroxy—3-phenylpropyl]—4—phenylazetidin—2—
one (16):

Compound (16) is prepared as described in example llla-d, the difference being that,
instead of 4—[(4-methoxyphenylimino)methyl]benzonitrile, 4-(benzylidene-
amino)benzonitrile is used and, instead of 3-[5-(4~ﬂuorophenyl)-5-hydroxypentanoyl;
4-phenyloxazolidin-2-one, 3—[5-(phenyl)-5-hydroxypentanoyl]—4-phenyloxazolidin-2—

| one is used and that the product lild 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[2.2.2Joctane trifluoroacetate {17}

| The synthesis is carried out analogously to example Vilb starting with 60 mg of
1-(4-aminomethylphenyl)—3-[3-(4-ﬂuorophenyl-3-hydroxypropyl]—4-phenylazétidin—2-
one. This gives the product of molecular weight 595.81 (cation: CarHazN4O3); MS
(ESI) 595.36 (M").

Example X

1-[11-(4-{1 —(4-Fluorophenyl)—3-[3—(4—ﬂuorophenyl)—3-hydroxypropyl]-4-oxoazetidin—2-
yl}benzylcarbamoyl)undecyl]-4-aza-1 -azoniabicyclof2.2.2]octane trifluoroacetate
(19): '




nmol ecul ar wei ght 715.96 (cation: C43HS57F2N403); MS (ESI) 715.43 (M).

Exanple X 1-[11-{4-[3-(3-Hydroxy-3-phenyl propyl)-2-o0xo0-4-phenyl azeti di n-1-

. yl]benzyl car banoyl }undecyl ) - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane
trifluoroacetate (20): 19 Decenber 2006 28 OH O F N9Weckmb@®2006/ Y 0 N

The synthesis is carried out anal ogously to exanple | Xb starting with 74 ng

of 1-(4- am

nonet hyl phenyl ) - 3- [ 3- (4- fIuorophenyl)-g-hydroxypropyl] 4- phenyl azeti di n-2-0

ne. This gives the product of nolecular weight 679.97 (cation:

C43H59N403); Ms (ESI) 679.50 (Me). Exanple Xl

1-[11-{4-[3-[3-(4- Fl uor ophenyl - 3- hydroxypropyl] 2- (4- et hoxyphenyl ) - 4- oxoa

zetidin- 1-yl]benzyl car banpy ngegc -A¢ ni abi cycl o[ 2. 2. 2] oct ane

trifluoroacetate (21): FII N F I
o e} . : I

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

The synthesis is carried out analogously to example Vila starting with 495 mg of
12-bromododecanoic acid. This gives the product of molecular weight 311.49
(cation: C1gH3sN20,"); MS (ESI) 311.2 (M)

b) 1{11-(4-{1-(4-F luorophenyl)—3-[3-(4—ﬂuorophenyl)—3-hydroxypropyl]-4-oxo—
azetidin-2-yi}benzylcarbamoyl)undecyl]-4-aza-1 fazoniabicycIO[Z:Z.2]octane
trifluoroacetate (19):

The synthesis is carried out analogously to example Vilb, This gives the product of
molecular weight 715.96 (cation: C43Hs7F2N4O3); MS (ESI) 715.43 (M*).

Example X
1-{11-{4-[3-(3-Hydroxy-3-phenyipropyl)-2-oxo-4-phenylazetidin-1-
yilbenzyicarbamoyljundecyl)-4-aza-1 ~azoniabicyclo[2.2.2)octane trifluoroacetate
(20):




O a) A solution of 50 ng of

1- (4- am nonet hyl phenyl ) -3-[3- (4-fl uorophenyl) - 3- hydr oxy- .

- propyl ] -4-(4-met hoxyphenyl )azeti di n-2-one and 25 pl of triethylamne in 1

m of dimethylformanmide is added to a solution of 70 ni§ Iddcember 2006

12- br onndodecanoi ¢ acid, 50 ng of EDC and 40 ngy of hydroxybenzotriazole in

3 m of dinethylformam de, and the migxture is stirred at roomtenperature

for 1 h. The reaction solution is diluted with ethyl acetate and washed

three tines wth aqueous sodiumchloride solution. The organic phase i S

filtered through silica gel, concentrated and separated by flash -

--------- - - -- 19 Decenber_2006 29 chromatography. This gives
i ¥g) with nol ecul wei ght 695.72 (C38H48Br FN2O4); M5

" b) 72 ng of T Kyl brom de prepared above are,

ﬁ:- of DABCO, stimfed in 4 m of toluene at 100C for 20

hour s. Z i S j on, i s concentrated and separated by HPLC (Knauer
Eurospher-lOO 1OCC18 r ~L%t A f ugrpasetic acid)/acetonitrile (0.1

%trifluoroacetic acid) 0/R0 "107/90). Thi's @g{vys the product of
.mol ecul ar wei ght 727.99 (catlQ)n CA4AH6O0F1NAOA), (ESI') 727.5 (M. Exanple
Xl |

N e R P BB B BN Sk il ey i
-1 (4 %’ﬁ‘nHQWW&)W%B){SQﬂf}%ol’t)fﬂfe‘??y»-ﬁhP@I%Wbﬂfp%ﬂ—ﬂ)hélylazetidin—z-one.
' This gives the product of molecular weight 679.97 (cation: Cy3HsoN4Qs); MS (ESI)

679.50 (M").

Example XI
1-{11-{4-[3-[3-(4-Fluorophenyi)-3-hydroxypropyl]-2-(4-methoxyphenyi)-4-oxoazetidin-
1-yl]benzylcarbamoyljundecyl)}-4-aza-1-azoniabicyclo[2.2.2]Joctane trifluoroacetate
(21):

a)
A solution of 50 mg of 1- (4-ammomethylphenyl) 3- [3 (4-flucrophenyl)-3-hydroxy-

propyl}-4-(4-methoxyphenyl)azetidin-2-one and 25 pl of triethylamine in 1 mi 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 chioride solution. The

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




phenyl azeti di n-2-one, 64 pl of diisopropylcarbodiimde, 56 ng of

hydr oxybenzo- triazole and 23 pl triethylamne in 2 m of dinethylfornmam de
is stirred at room tenperature for 22 h. The reaction solution is
concentrated and separated by HPLC (Knauer Eurospher - 100P<emba2006at er
(0.1 %trifluoroacetic acid)/acetonitrile (0.1 % trifluoroacetic acid) =
80/ 20 10/90). This gives the product g4 nolecular weight 512.70
(C32H40N402); Ms (ESI) 513.4 (M+H+). 19 Decenber 2006 30 Example X1
N-(3-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetid
in-2- HRed I i di ; H t . INYI - Nzz N
FoF éﬁlrhe séﬁﬁ?ﬂ’ gﬂlss&g{?ﬁ %%R%Iulgsgﬁ%‘?%%ﬂ@? |{h0|1n g!ggﬁ{ar &%N:@a I ng

Wi th 6(Ca3al.aifrFalb04), MS (ESi) 695.4 (M + H').

am nonet hyl phenyl ) - 1- (4-f | uorophenyl ) - 3-[ 3- (4-fl uorophenyl ) - 3- hydr oxypr opyl
]- azetidin-2-one. This gives the product of nol ecul ar wei ght 548. 68
(C32H3@)F2N402); M5 (ESI) 549.4 (M+ H). 19 Decenber 2006 31

72 mg of the atkyl 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% trifluoroacstic
acid)/acetonitrile (0.1% trifiluoroacetic acid) = 80/20 — 10/90). This gives the product
of molecular weight 727.99 (cation: CaqHgoF1N4O4); MS (ESI) 727.5 (M").

Example Xli
N-{4-[3~(3-Hydroxy-3-phenylpropyl)-2-oxo-4-phenyltazetidin-1-yljbenzyl}-N',N”-
diisopropylguanidine (22)

A solution of 76 mg of 1-(4-aminomethylphenyl)-3-[3-hydroxy-3-phenylpropyl]-4-
phenylazetidin-2-one, 64 pi of diisopropylcarbodiimide, 56 mg of hydroxybenzo-
triazole and 23 pl triethylamine in 2 mi of dimethyiformamide is stirred at room
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%
triftuoroacetic acid) = 80/20 — 10/90). This gives the product of molecular weight
512.70 (CazHsoN4O2); MS (ESI) 513.4 (M+H").




. Tabl e 1: Conpounds of the formulal RIL R OHR2Z RS 0 R3 R4 Ex. R, R2
R3, R4 R5, R6 Salt Mol ecular Mol ecular weight of weight the free (found)
base or acid (calculated) XV para-0-CH3, H,NY N CH H pars-F, CF3C
560. 72 561.23 H,C /NH CH, H 00- (M+) ~ XV para- O CH® Dé¢gember2096~H H
para-F, - 547.63 548.33 O tai H(M{) XVI CH Hpara-F, 1' 473.26 473.3
Para N, HH (M) XVIl H3C, ;-\ H H3pmra-F, 1' 489.26 489.3 Para I-N\-j O
, HH (M) XVIIl HH C para-F, H para-F, 1- 564.27 564.3 Pam-N~ 0 + H (M
) XIX para-OCH3, HHH3C , T para-F, 1- 576.29 576.3 Pami/NfN O , H

- Example Xill

N-(3-{1-(4-Fiuorophenyl}-3-[3-(4-flucrophenyl)-3-hydroxypropylj-4-oxoazetidin-2-
ylibenzyl)-N',N’-diisopropylguanidine (23)

The synthesis is carried out analogously to example Xil starting with 60 mg of 4-(4-
aminome_thylphenyl)—1~(4—ﬂuorophenyi)-3-[3-(4-ﬂuorophenyl)—S—hydroxypropyl]'— |
azetidin-2-one. This gives the product of molecular weight 548.68 (CazH3sF2N4O2);

- MS (ESI)549.4 (M + H*). |




110 H (M XX

(M 0 XX

Decenber- 2006 32 XXI |
para-O CH3, H para-F, 1'
527.30 527.3 | .-N N.CH, .
f 564.27 564.3 Cf%.H c"cH, H (M) I

M) XXl
H HHI"

~{ 1-13C para-F, H para-F, .
para-O-CH3, H PamH "H3c,N H para-F, 1- 560.29 560.3 OH (M 19
para-O-CH3, H\ 8 para-F, Ni" 576.29 57&3
575.30 575.4 N H H I[O\NDjcemb@20061. XXI V
XXV \ _o para-F, H para-F,
para-F, 1"

Ho (M CH
para- O CH3, H'!

~N

548. 27 548.3 Pam NC/

587.30 587.4 N~ H Para~ H N (M) | I' ~N para-F, H para-F, 1"
575.3
Table 1: Compounds of the formula |
R1
OH
. )
)P "
N
RS (6] @Rﬁi
R4
i
Ex. R1, R2 R3, R4 R5, R6 | Salt | Molecular | Molecular
- welght of we[ght
the free (found)
hase
or acid
(calcuiated)
XV para-O-CHs, H para \/HY:‘ o, u para-F, | CFiC | 560.72 | 561.23
H,CYNH e, H. o]0} (MH")
CH,
XV para-O-CHs, H pm\,h'\(\/ﬁ\{)m .a | para-F, - 547.63 548.?3
© i H {MH")
XVi C,? H, H para-F, " | 47326 | 4733
para /N +H H M)
Xvii H,C, j"‘\o y H, H para-F, I” | 489.26 | 488.3
N ' : +
g/ N H )
xXviil ﬁ\‘(”f\ Y para-F, H para-F, r 564.27 | 564.3
I S H (MY
XIX para-0-CHa, H wo HG ™ para-F, r 576.29 | 576.3
a N N M
pama -~/ \0(\ O H (M+)
XXI HG para-F, H para-F r 548.27 { 548.3
Y N\‘j H ' '
pama ~._/ \\0(-\ H (M+)
XX para-O-CHs, H wo HS para-F, I | 560.29 | 560.3
par= 'H-.../N\(\NJ H +
0 H (M)




N~ HPar' H- H (M) O XXXIII para-F, H para-F, CF3C 518.26 518.3 Para 7N
, H+ HO00" (M XXIX H Hpara-F, Br 500.27 500.3 para HH (M) XXX

para-O CH3, H ~N* 77 para-F, Br 530.28 530.3 para | / NHH (M) XXXI ara
para-FF, HH, H Br 500.27 500.3 ~\N--/7 p "% . H (M 19Dekmbdt2086a- F, H
para-F, Br 574.29 574.3 H (M XXXII| para-O CH3, para- Br 784.48 784.5 H

F, H{M) 19 Decenber 2006 33 xxxiv 3 para-F, H para-F, |' 563.28 5633 "
cj~ Mo H(M) Using the nethod described below, the activity of the
conpounds of the formula I according to the invention was exam ned: Effect
on chol esterol absorption + 3Htaurocholic acid excretion using fecal
XXH para-O-CHs, H N /\\ para-F, | ' | 576.29 | 5763}
ANy oy |
o ‘o ) (M) :
XX para-0-CHs, H AN ~ para-F, r 575.30 5754
. O)'N N:.CH, H H (M*)
XXV H.H o HH | T 52730 | 5273 |
ay >
AT ks )
RN " paraF. H paraF, | [ | 56427 | 5643
e H :
0 o, (M)
XXVi para-Q-CHa, H N para-F, i 587.30 | 5874
ara N\:\’:/ -H +
L H )
XXVil T % para-F, H para-F, I 575.28 { 575.3
ara N\f}/—/ H +
L H ™)
| XXV /\N'ﬂ para-F, H para-F, | CFsC | 518.26 | 5183
para Q’/N H H 00" M)
XXIX . : H,H para-F, | Br {50027 | 5003
/\N 1 ¥ . -
para @ H H (M-P)
XXX para-0-CHs, H e N+/\\ para-F, | Br | 530.28 |- 530.3
i S ")
XXX1 + para-F, H H,H Br | 500.27 { 500.3
N ’ '
P \:D! g (M)
XXX | o 0 M@N T para-F, H para-F, | Br | 57429 | 574.3
H M)
XXXt para-0-CH,, Wﬂ{@, w | para- | Br | 784.48 | 7845
H o Y . F.H (M")




excrement 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)). The afternoon
prior to the administration of the radioactive tracers I0ixgewher2986erol ),
the feed is renmoved and the aninmals are adapted to grates. Additionally,
the animals are labeled s.c. with 3H3%A (taurocholic acid) (for exanple 1
. pCG /nouse up to 5 pC/rat) 24 hours prior to the peroral admnistration of
the test neal (14C-cholesterol in Intralipid(r) 20, Pharnmacia-Upjohn).
Chol est eral henrnf:nn test. 0..25 [ npuse InfrallDld (r). 2
(Pha‘r'ma?logg%gj ohw _ Ctispi ked. wi thpraFod nG | @prafaq- dhol 863.28 b1963@ 0. 1 ng of
chol estprol)iis a(ﬁﬁN ere peroral |y byfgaMagg. Test substapges are
prepared separately in O 5% net hyl cel | ul osg (Sigrma)/5p Sol jit ol ~ ( BASF,
Ludwi gshafen) or a suitable vehicle. The adm nistration volume of the test
subst ausiag the(néthuld desesibed Defow, @l acivigsbPieecdrBpasiisbithe fathutamedi atel y
prior to the test neal (Intralipid | abeled with 14C-chol esterol)
(chol e%@@"@!ngéﬁéﬁ?ﬂﬂ‘(%'oﬂé@%exam@eﬂeces are col l ected over a period of 24
h: fecal elimnation of 14C-cholesterol and 3Htaurocholic acid (TCA) is
determ ned after 24 hours. 19 Decenber 2006 34 The livers are renoved and
' honpgeBifeetion alblesteyobabs avptions PHetaaire6hblic agid $koRitR N ﬁmgefecam,
Packard) to determne the anmount o -chol estero I C ad beén taken
up/ absexarement,of mige.dats orbamsterspl es: The total weight is determ ned,
~the sanple is.nmade up with water to a defined

NMRI mice, Wistar rats, or Golden Syrian hamsters (in groups of n=4-6) are kept in
metabolic cages, where they are fed with a standard diet (Altromin, Lage (Lippe)).
The afternoon prior to the administration of the radioactive tracers (**C-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 pCi/mouse up to 5§ pCifrat) 24 hours prior to the peroral administration of the test
meal ("*C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).

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

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
“C-cholesterol) (cholesterol absorption test).

The feces are collected over a period of 24 h: fecal elimination of C-cholestero! and

3H-taurocholic acid (TCA) is determined after 24 hours.




vol une and then honogeni zed, and an aliquot is evaporated to dryness and

i ncinerated in an oximate (Mddel 307 from Packard for the incineration of
radi oactively | abel ed sanpl es): the anmobunt of radioactive 3H H2O and
14C-C2 is extrapolated to the anount of 3H taurochol il® Reskembent06
14C-chol esterol, respectively, that is excreted (dual isotope technique).
The ED200 val ues as dose from a dose-3gffect curve are interpol ated as

t hose doses at which the excretion of TCA or cholesterol is doubled, based
on a control group treated at the sane tinme. Liver sanples: The anount of
14C-c t ﬁéﬁﬁ tedose.
The E %é336&2%94??&@&?gyg%mgﬁggéh%gﬁ]%ﬁdg ?? @Ebjﬁggkgg ose at
whi ch (Medel30k Packany) @ detereine the amounhef HOvehiolésteral wrdch hémzﬁaen based on
a contyol dﬁ;0%§3 Ee ED50 val ues bel ow denonstrate the activity of the
conpo PS mula | according to the invention Exanpl e No. ED50

(liver) [ng/m)use] 11 0.1 VIl 0.1 IXO0.1 X<1.0 XI 0.3 19 Decenber
2006 35 XV 0.3 XvilIl 0.3 XIX 0.3 XXl 0.1
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 -
radioactively labeled samples): the amount of radioactive *H-H20 and "C-CO2 is
extrapolated to the amount of *H-taurocholic acid and "C-cholesterol, respectively,
that is excreted (dual isotope technique). The EDyo values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or

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

Liver samples:

The amount of **C-cholesteral taken up by the liver is based on the administered
dose. The EDsgg values are interpolated from a dose-effect curve as the dose at
which the uptake of "“C-cholesterol by the liver is halved (50%), based on a control

group.

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

according to the invention

Example No. EDsp (liver) [mg/mouse]
] 0.1
vil 0.1
IX . 0.1
X _ , <1.0

X 0.3




XXl 0.3 XXV 0.1 XXVI 0.03 XXXII 0.3 XXXIV 0.3 As can be seen fromthe
tabl e, the conmpounds of the formula | have very good cholesterol-Ilowering
action. Bioabsorption: The bioabsorption of the conpounds of the fornula I
~was exam ned using the Caco cell nodel (A R Hilgers el9 Be¢cemBac2f08 cel
nonol ayers as a nodel for drug transport across the intestinal nucosa,
Pharm Res. 1990, 7, 902). Fromthe rgpasured data, it can be seen that the
bi oabsorption of the conpounds of the fornmula | according to the invention
I's considerably lower than that of the conpounds described in the prior
art (referegge structure): OH OH1 RRlykN OF Reference structure:
Ezetim be 19 Decenber 2006 36 Patent clains: 1 A conpound of the fornula

I, R6 OH XVl 0.3
XiX 0.3
XXl 0.1
XXH 0.3
XXV : 0.1
XXVI ‘ 0.03
XXXH 0.3
XXXIV 0.3

As can be seen from the table, the compounds of the formula | have very good

- cholesterol-lowering action.
Bioabsorption:

The bioabsorption of the compounds of the formula | was examined using the Caco
cell model (A.R. Hilgers et al., Caco-2 cell monolayers as a model for drug transport

across the intestinal mucosa, Pharm. Res. 1990, 7, 902).

From the measured data, it can be seen that the bioabsorption of the compounds of
the 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




R2 NRS OR3 R4 in which Rl, R2, R3, R4, R5, R6 independently of one
anot her are (Co-C30)- al kylene-(LAG,,, where n may be 1 - 5 and where one
or nore carbon atons of the al kylene radical may be replaced by -S(O n-,
where n =0 - 2, -0-, -(CO-, -(C=9)-, -CH=CH, -C=C-,19-INce@ber®P6al kyl ) -,
-N(phenyl)- -N((G -C6) -al kyl -phenyl)- , -N(CO(CH2)1_|0-COOH)- or -NH; H,
F, C, Br, I, CF3, NO2, N3, CN, COOH 3600 -C6)-al kyl, CONH2,
CONH( G -C6) -al kyl, CON[ (C1-C6)-al kyl]2, (Cl-C6)-al kyl, (C2-C6)-al kenyl,
(C2-Co6)-al kynyl, O (Cl1-C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; C(=NH) (NH2), PO3H2, SO3H,
S02- NH2, SO2NH( Ci - CB) - al kyl, SO02N[ (Cl1- CB)-alkyl]2 , S-(Cl1-C6)-alkyl,
S- (CH2) -phenyl , SO (C1-C6)-al kyl, SO (CH2)"phenyl, SQ2-(C-C6)-alkyl,
S2- (CH2) "-phenyl, where n = 0 - 6 19 Decenber 2006 37 and the phenyl
rad| cail_7 yc%g.{@ubstituted up to two tinmes by F, d, Br, OH CF3, NO2, CN,
3 d"%& alkyl, (Ci-C8)-alkyl, NH2; NH2, NH (Gi-C8)-alkyl, .
N((CI C6) -al kyl' )2, NH(G - C4-acyl, phenyl 0- (CH2)"-phenyl, where n = 0 -
6, where t he phe be nono- to t(substituted by F, d, Br, I,
‘OH, CFB, Comg‘ﬂﬁ:@{]g@(’ ) al kyl, (G -C6)-al kyl, NH2,
NH( C - 06) al kyl, N((G -0C8)-al kyl)2, SOZ-CH3, COOH, COO (Ci-08)-alkyl,
CONHZ;

in which

R1, R2, R3, R4, R5, R6 independently of one another are (C¢-Caq)-
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((C,-Cs)-alkyl}-, -N(phenyl)-
, -N((C1-Ce)-alkyl-phenyl)- , -N(CO-(CHa)4.10-COOH)- or -NH-; |

H, F, Ci, Br, i, CF3, NO2, N3, CN, COOH, COO(C-Cg)-alkyl, CONH,,
CONH(C1-Cs)-alkyl, CON[(C+-Cs)-alkyllp, (C1-Cs)-alkyl, (Co-Cg)-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,, SOzH, éoz—NHg, SO;NH(C4-Cg)-alkyl, SON[(C+-
Ce)-alkyl]> , S-(C1-Cg)-alkyl, S-(CHa)s-phenyl, SO-(C4-Cg)-alkyl, SO-
(CHgz)a-phenyl, SO-(C+-Cs)-alkyl, SO2-(CHz)n-phenyl, where n =0 - 6




(LAG" is a nmono-, di- or tricyclic trialkylammoniumradical, a nono-, di-
or tricyclic trialkylamoniumal kyl radical, -(CH2)0_10-C(=NH) (NH2),
-(CH2)o_ 1 0-C(=NH) (NHOH) or -NR7-C(=NRB)(NROR10); R7, R8, R9 and R10

i ndependently of one another are H, (C,-C86)-alkyl, (Cl-k8pecenmbkry2006henyl ,
phenyl, (C3-C6)-cycloalkyl); nis 1, 2, 3, 4, 5, where in each case at

| east one of the radicals RL to R6 nugt have the neaning

(Co- C30) - al kyl ene-(LAG,,, where n =1 - 5 and where one or nore carbon
atons of the al kylene radical may be replaced by-S(O,; , where n =0 - 2,

- 0- ) - C:O - ) - T T ] T ~ & 1 . =Y 1 Y: X | - )
“N((Gi ( C6) )y Kyl ﬁ?ﬁg}?ﬁ GW%R?' crfg;a’?: 532%@_%&@%&%{'%‘@9%’%5 B
plhar mageut i c?l | YOl Ept WOL,eCNalGH 3, D-(By- Oahpﬂxylncbpca)t-fllkylf Dl:cl-{ful al afh

n ne an roar
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CONH(C1- 05) - a ky(b ) GRS Wi P2 i iy éﬂ)}f)"hgnﬁ%bgﬂoﬁé igny!

(C2-Co)fal kynyl where one re-or ogens in t he
al kyl - r adi cal s rtagrubsljwteéblydﬁ@i By, If QkrChe NQSH GB&@@E@rO-ZO%’Je) Byl

o) al byt 12, 5 (el e NolCer ol i Celitn. By timiooso

(CH2) ~- phenyl , 3@ =EH) IéVIkaN FBER- (CH2) " - phenyl, where n = 0 - 6 and
t he phenyl rad| cal may be substltut éd up to two times by F, d, Br, OH,
CF3, NO2, CN, OCF3, O(Cl C6) -al kyl, (G -0C6)-al kyl, NH2 NH2

N (G (L%%)},al kyly isa IQ'I fio-, %? oratlril{%{cl?c?trlamg_(| %mgz?um rggidai m3’no— 81- or

tricyclic tnalkylammomumalkyl‘ radical, -{CHz)o.10-C(=NH)(NH,), -(CH2)o.
10~-C(=NH)(NHOH) or -NR7-C(=NR8)(NRIR10);

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

n i51,2,3,4,5;

where in each case at least one of the radicals R1 to R6 must have the meaning
(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((C+-Ce)-alkyl)-, -N(pheny})-, -N((C4-C¢)-alkyl-phenyl)- ,
~N(CO-(CHz)1.16-COOH)- or -NH-; o

and its pharmaceutically acceptable salts.

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

R2, R4, R5, R6 independently of one another are H, F, Cl, Br, |, CF3, NO,,
' Ns, CN, COOH, COO(C1-Ce)-alkyl, CONH,, CONH(C4-Cs)-alkyl,
CONI[(C+-Cg)-alkyl]>, (C1-Ce)-alkyl, (Co-Ce)-alkenyl, (C2-Cg)zalkynyl, O-
(C1-Cg)-alkyl, where one, more or all hydrogens in the alkyikradicalsmay

be replaced by fluorine;




(CH2), phenyl, where n = 0 - 6, where the phenyl ring nmay be nono- to
trisubstituted by F, d, Br, |, OH CF3, N2, CN, OCF3, O (C, -Co6)-alkyl,
(G -06)-al kyl, NH2, NH(G -C6)-alkyl, N((G-C6)-al kyl)2, S02-CH3, COCH,

COO- (Ci-CB)-al kyl, CONH2; Rl1, R3 independently of one alfdPéremberr2906

(Co- C30) - al kyl ene- (LAG and where one or nore carbon atons of the al kyl ene
radi cal may be replaced by -0-, -(C=63-, -N(CH3)- or -NH-, H F, 4, Br,
I, CF3, NO2, N3, CN, COCH, COO(Ci -C6)-al kyl, CONH2, CONH(C, -0C6)-alkyl,
CON[(C, -C6)-alkyl]2, (G -C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

O (C, - C6)-al kyl , |

ma§/ be rép?acgd ct:) |E’3ﬂ9ﬁe dg%{hﬁg mﬁﬁ Ngr@ﬁ@qaé&gﬂwgagyNngN Lcals
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OH, CF3, NC2, pcﬂ”@b{fg?@%&ﬂsrﬁ&&%)ﬁwmw &b Ryacyl, m}rllgnyl o

NH( C1- C5) - al ky! | | kyl ,

s )oY (CRU Pl wheh )2 9 R kP thaflany! %ﬂ‘a&% Hlonds

tri cycl i ¢ trial kigubstiotediby Fadll,cBi, |, @HY@F; NO3j ENYIOCF3,iGYC|-Cg)-alkyl,

trialkylamont uge €4 RGN, NHETE) 2 NS By, S & COOH,

COO-(C1-Cs)-alkyl, CONHy;

R1, R3 independently of one another are (Co-Csq)-alkylene-(LAG) and where
one or more carbon atoms of the alkylene radical may be replaced by
~0-, (C=0)-, -N(CH3)- or —-NH-,

H, F, Cl, Br, |, CF3, NOg, N3, CN, COOH, COO(C4-Cs)-alkyl, CONHj,
CONH(C1-Ce)-alkyl, CON[(C1-Cg)-alkyl],, (Cs-Cg)-alkyl, (Co-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

C(=NH)NH_), PO3H,, SO3H, SO,-NH,, SO,NH(C4-Cq)-alkyl, SQ,N[(C+-
Ce)-alkyl], , S-(C4-Cg)-alkyl, S-(CHz)n-phenyl, S0O-(C1-Cg)-alkyl, SO-
(CHz)a-phenyl, 802-(C4-Cs)-alkyl, SO,-(CH,)-phenyl, where n =0 -6
and the phenyl radical may be substituted up to two times by F, Cl, Br,
‘OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl, {C1-Cg)-alkyl, NH,;

NHz, NH-(C4-Ce)-alkyl, N((C+-Cs)-alkyl);, NH(C1-C7)-acyl, phenyl, O-
(CHz)s-phenyl, where n = 0 — 6, where the pheny! ring may be mono- to
trisubstituted by F, CI, Br, |, OH, CF3, NO,, CN, OCF;, O-(C4-Cg)-alkyl,
(C4-Ce)-alkyl, NHy, NH(C4-Cs}-alkyl, N((C1-Cs)-alkyl)z, SO,~CHs, COOH,
COO-(C4-Cg)-alkyl, CONHj;




I 0- C(=NH) (NHOH) or -NR7-C(=NR8) (NROR10); R7, R8, R9 and RI O independently
of one another are H, (G -C6)-al kyl, (C, -C6)- alkyl-phenyl, phenyl,
(C3-C8)-cycloal kyl); where in each case at |east one of the radicals Rl or
R3 must have the neaning (Co-C30)-al kyl ene-(LAG, wherl® Ievember 2006e car bon
atons of the al kylene radical may be replaced by -0-, -(CO-, -N(CH3)- or
-NH; and its physiologically acceptaple salts. 3. A conpound of the
formula | as clained in claiml or 2, wherein R2, R4, R5, R6 independently
of one another are H F, d, Br, I, CF3, NO2, N3, CN, COCH,

(C1- C&@k?l ky%&%r Eenyrmgfgﬁ@@%% yo&@%@ﬁz(ak%@f\bkﬂkjcﬁ wher e

one, nore or al tridygtic tigkdammdrienalikiipiadicad $@Hs oy (=NE ) INHY), a¢CH, oy

fluorine; C( NH)(NH2 S (G -C6)-al kyl, SN (G -
C)-alkyl]2 , Sieel= @9@&@DOF§%@T%@5§%QS(Q- CB)-al kyl, SO
(CH2) "phenyl, S02-(C -C6)-al kyl, SO2-(CH2) -phenyl, where n =0 - 6 and
t he phenyl r adi cal may be substi t ut ed up to two times by F, d, Br, OH,

CF3, N REIRG ma:ummeépasdemlquﬂqne(@otﬁéo am Hy (C1-SkalkpIHE 1-Ce)-
NH- ( C1- C6) - al kyl , - C6) - al k C +acy| phenyl, 0- (CH2),;
phenyl , where na¥ Yl;lfg l Rﬁ)\%"%- (%eﬁégf%ﬁ@% ﬁ‘ry Dhg may be nono- to
trisubstituted by F, CI Br, I, OH CF3, N, CN, OCF3, O (Ca-Co6)-alkyl,

(C1-06)-al kyl, NH2, NH(Cl- CG) al kyl, N((G-CB)-alkyl)2, SO2-CH3, OOOH,
COO- ( whet®)n eétbtybasd:ﬁtxleast ©6e Dé thentadicalBd orAR3 mustmverihlepmmlmg |y of one

anot h((aéo_ 35-allgy?_|ng ?U&G\{ WhE Lo F ol e Xg%%%-zﬁohs of the alkylene radical
may be replaced by -O-, (C=0)-, -N(CHa)- or —NH-;
and its physiologically acceptable salts.

3. A compound of the formula [ as claimed in claim 1 or 2, wherein

R2, R4, R5, R6 independently of one another are H, F, Ci, Br, I, CFs, NO,,
N3, CN, COOH, COO{C+-Cs)-alkyl, CONH,, CONH(Cs-Cg)-alkyl,
CONI[(C1-Cg)-alkyl]z, (C4-Cg)-alkyl, (C2-Ceg)-alkenyl, (C-Cg)-alkynyl, O-
(C1-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine;

C(=NH)(NHy), PO3Hz, SO3H, SOx-NH,, SONH(C+-Cs)-alkyl, SO:N[(C+-
Cs)-alkyl]z , S{C1-Ce)-alkyl, S-(CHy),-phenyl, SO-{C4-Cg)-alkyl, SO-
(CHa)y-phenyl, SO~(C1-Cs)-alkyl, SO-(CHy).-phenyl, wheren =0 -6
and the phenyl radical may be substituted up to two times by F, Cl, Br,
OH, CF3, NO3, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2;

NH,, NH-(C4-Cs)-alkyl, N{({C+-Cg)-alkyl)z, NH(C4-Cr}-acyl, phenyl, O-
(CH2)n-phenyl, where n = 0 - 6, where the phenyl ring may be mono-to
trisubstituted by F, Ci, Br, I, OH, CF3, NO,, CN, OCF3, O-(C4-Cs)-alkyl,
{C4-Ce)-alkyl, NHz, NH(C4-Cg)-alkyi, N{(C1-Cg)-alkyl)z, SO.-CHs, COOH,
COO-(C4-Cg)-alkyl, CONHy; -




W -(LAG, where one or nore carbon atons of the al kyl ene radical may be
replaced by -0-; H F, d, Br, I, CF3, NO2, N3, CN, COOH, CO C -Co)-alkyl,
CONH2, CONH(C, -C6)-alkyl, CON(C -C6)-al kyl]2, (C, -C6)-alkyl,

(C2-CB)-al kenyl, (C2-CB)-al kynyl, O (G -CB)-al kyl, whe®esamben@ade or al l
hydrogens in the alkyl radicals may be replaced by fluorine; C(=NH) (NH2),
PO3H2, SC3H, SO2-NH2, SO02NH(J - C6) - ahkyl, SO2N (Cl - C6)-al kyl ] 2,
S-(C1-C6)-al kyl, S-(CH2), -phenyl, SO (Cl-C6)-al kyl, SO (CH2),; phenyl,
S02- (C, -C6) -al kyl, S02-(CH2), phenyl; where n =0 - 6 _ and the phenyl

radic be | ' F . ,, NO2, CN,
ocrs. B8 - oo %Qp%‘%ﬁwc’@?%&ﬁ;\?& %@Sk'ﬁlﬁ?‘m&%ﬁ&&f@ﬁ%@ -

N( (G - C6) - al kyl )Wr-(IMGEiwiefe oae)dr.moResatbon GtorhSoR IhepAlRehe rablieakbmay= 0 -

6, the phenyl ring may be nmono- to trisubstituted by F, C, Br, |, OH,
CCF3, NO2, ON, odesreptaqedbyodd- al kyl, (Gi-C6)-alkyl, NH2, NH(Gi - C6)-al kyl ,
N((G -CB)-al kyl )2, S02-CH3, COOH, COO (Cl-C6)-alkyl, CONH2; Y, W Y W

i ndependent|ly of one another are NH, NCH3, C=0O, 0, a bond or S(O,,, where
n=0-2; or Y-Wor Y -W taken together are each a bond. (LAG is a nono-,
di- or tricyclic trialkylammoniumradical, a - or tricyclic

11 al kyl ammoni ubaFkG Bra i Nz Moyt GOBH- P Okbes-alke SN,
o CLot (eCH TS ONTETCh ol €U g cen
( C3- C6} cycl oal kil Ce)lAIkypat, dDHE{-C2PEAMkyYl, 4here one, more or all hydrogens in the
' alkyl radicals may be replaced by fluorine;
C(=NH)(NH,), PO3sH,, SO3H, SO,-NH;, SOQNH(CrCs)'aIKYI,-SOQN[(C'I"
Cs)-alkyl], , SQ(C1-CB)-alkyI, S-(CHg)o-phenyl, SO-(C4-Cg)-alkyl, SO-
(CHz)r-phenyl, SOx~(C1-Cg)-alkyl, SO2~(CH:),-phenyl, where n=0-6 _
and the pheny! radical may be substituted up to two times by F, Cli, Br,
OH, CF3, NO,, CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NHa;
NH,, NH-(C+-Cg)-alkyl, N({C1-Cs)-alkyl)z, NH(C1-C7)-acyl, phenyl, O-
(CHy)a-phenyl, where n = 0 - 6, the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, 1, OH, CF;, NO,, CN, OCF;, 0—(017—06)-alkyl,
(C+-Ceg)-alkyl, NHz, NH(C1-Cg)-alkyi, N((C1-Cg)-alkyl)z, SO,-CHa, COOH,
COO-(C1-Cg)-alkyl, CONH,;

Y, W, Y' W independently of one another are NH, NCH3;, C=0, Q, a bond or S(O),,
' where n=0-2;

or Y-W or Y'-W’ taken together are each a bond.
(LAG) is a mono-, di- or tricyclic trialkylammonium radical, a mono-, di- or
tricyclic trialkylammoniumalkyl radical, -(CHz)o-10-C(=NH){NH2), -(CHz)o-

10-C(=NH)(NHOH) or -NR7-C(=NR8)(NRIR10);

R7, R8, R9 and R10 independently of one another are H, (C1-Ce}-alkyl, (C+-Ce)-alkyl-
phenyl, phenyl, (Cs-Cg)-cycloalkyl); '




where in each case at | east one of the radicals RL or R3 nust have the
meani ng - (CH2)0-1-Y-W(Co-C25)-al kyl ene-Y'-W-(LAG, where one or nore
carbon atons of the al kylene radical nay be replaced by -0-; and its
pharmaceutically acceptable salts. 4. A conpound of t hel f Receuber 2006
claimed in one or nore of clains 1 to 3, wherein LAGis a tricyclic

trial kyl ammoni umal kyl radical, and iy§ pharmaceutically acceptable salts.
5. A nedi canment conprising one or nore conpounds as clained in one or nore
of claims 1 to 4. 6. A nedicanment conprising one or nore conpounds as

cl 2l i d B IRURTcaBBIR o e TheTaliBerd ) 88 GAaNAEHLIRRY 2ct] ve

conmpoun canent  as conprisin further

acti ve(CEg) Wi{Ce0gs)aaikylone-YC-ANBUAGS wiekre bno @ imbdrezearbom iacbm@babol ism
8. The rre icarrent cas clainmed in claim®6 or 7, which conprises, as further

- act i vdhe @ digd may bereplased By abet i cs, hypogl ycenical ly active
corrpo%qis!ts gﬁ%ﬁ% uﬁg%yA%é%dtﬁgb@ 4iQrs. choI esterol absorption inhibitors,

PPAR ganma pha agoni sts, PPAR al pha/ ganma agoni sts,
fibrates, MIP inhibitors, bile acid absorpti on inhibitors, CETP
i nhi bitors, poI%/ iIe aci d sorbers LDL receptor inducers ACAT
i nhi bid: 6 SOMBAYS daf W@n% ulg bapr r@eﬂ!ripaggém%ﬁioé ans, 1 1erh Wharelk e | yase
inhibitors, squal ene synt het ase inhibitors, |ipoprotein(a) antagonists,
| i pase inhibitors, i nsul i ns, sulfonylureas, bi guani des, neglitinides,
t hi azplAGli niedi piopdlic tralilylanwsionasealkpirabicar s, active conpounds which act
on the ATP-depend ot assi cha nel of the beta cells, CART agonists,
NPY aéﬁ‘ﬁh@t armg@eggqﬁﬂiysqgcepgqr%glsra tBgoni sts, H3 agonists, TNF agonists,
CRF agoni sts, CRF BP antagonists, urocortin agonists, 03 agonists, 19
Decenber 2006

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

of claims 1 {0 4 and at least one further active compound.

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

compound, one or more compounds which normalize lipid metabolism.

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

antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers, ACAT
inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase inhibitors,
squalene synthetase inhibitors, lipoprotein{a) antagonists, lipase inhibitors, insulins,
sulfonylureas, biguanides, meglitinides, thiazolidinediones, a-glucosidase inhibitors,
active compounds which act on the ATP-dependent potassium channel of the beta
cells, CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists,

TNF agonists, CRF agonists, CRF BP antagonists, urocortin agonists, §3 agonists,




42 MSH (nel anocyte-stimul ati ng hornone) agoni sts, CCK agoni sts,

serotoni n-reuptake inhibitors, m xed serotonin and noradrenergic
conpounds, 5HT agoni sts, bonbesin agonists, gal anin antagonists, growth
hor mones, growt h hornone-rel easi ng conpounds, TRH agoni k% Bgcedhbeo(}ii ng
protein 2 or 3 nodul ators, |eptin agonists, DA agonists (bronocriptine,
doprexin), |ipase/anylase inhibitorsg,PPAR nodul ators, RXR nmodul ators or
TR-R-agoni sts or anphetam nes. 9. A conpound as clained in one or nore of
claims | to 4 for use as a nedicanent for the treatnment of inpaired |ipid

of ¢ natSEmsdned ethTiRs oY apPHial ik SBRER, SRRGhi 20pfRE ° ™' C
- conpriigesitdisk hitted S6rotoriif ldndehatatiepierdic wbirpodnBE 26HT Ggehista Iboyntaept abl e
carrier and bringing this mxture into a formsuitable for adm nistration.

11. Tragonisés.qfalanis ardagenisigsgewte harmeaes.growth bermenereleagingins 1 to 4 for

preparing. a di Jor | erl i pi dem 2, of~ t he
CompoP R, TRALA0M B, A bR rBEAT P g Ak i oS opth BRI A 2

nedi ¢ ygRMistds Wrohiewpting, ddigesial, UassRntaisy Phitiions PRARIMEdulatbes, The use of
the conpounds as clained in one or nore of clains 1 to 4 for preparing a
medi catRmddidatorsar THgb-agesistoecampbelamines. f est ati ons. 14. The use of the
conpounds as clainmed in one or nore of clains 1 to 4 for preparing a

nmedi canent for treating insulin resistance.

9. A compound as claimed in one or more of claims 1 {0 4 foruse 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 fo 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 ciaimed 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 ih one or more of claims 1 to 4 for

preparing a medicament for treating insulin resistance.




