Descri ption Ri ng-substituted di phenyl azetidinones, nethod for the
production thereof, nedicanents containing said conpounds, and use thereof

The invention relates to ring-substituted diphenylazjﬂNﬂ"WﬂMﬂmMWMO t heir
physi ol ogically acceptable salts and to derivatives hidsliol ogi cal
functions. Diphenyl azetidi nones (such as, for exanple, ezg&tsi+mi be) and
their use for treating hyperlipiden,a and arteriosclerosis and

hyper chol est erol em a have al ready been descri bed [cfmwmwmmmﬂmwmmge Fut ure
2000, 25(7):679-685) and US 5,756,4701. Disclosed he| ounds
having a therapeutically utilizable hypolipidenic action.glm particul ar,
di scpesefpfieie conpounds which, conpared to the conpounds described in the

prior art, are absorbed to a very |low extent. Very | ow absorption is to be
understood as nmeaning an intestinal absorption of |ess than 10%

f bly, |l&s mor,equal. to 5% .ln particular,. absorption of the '
E(r)re}pg'ﬁaﬂﬁxg?@gr%ia%hﬁﬂﬂ a%%'cl'-’é%geﬁ‘ﬂﬁﬁth(%a rg?e B%ﬁﬁcﬁPBB_ﬁe"%{ar maceutical ly
act | Mfédi(%?ﬁ@ﬁ@éomﬁirﬁfgg 35R GtRPORMEs ahd asé Werest ent general |y have
considerably fewer side-effects. 2 Accordingly, a first aspect of the

present invention provides a conpound of the.-formulal 1 -R6 OH/ 1 1 R2

N RSTP)é IiQr:\)’vean)ﬂSn relates to n'ng-subsfituted diphenylazetidinones, to their physiologically
acceptable salts and to derivatives having physiological functions.

Diphenylazétidinones (such as, for example, ezetimibe) and fheir use for treatiiig
- hyperlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685) and US 5,756,470).

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

as meaning an intestinal absorption of less than 10%, préferably less than or equal to 5%.

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



in which R, R, R3, R4, R5, R6 independently of one another are (Cl-C30)-
al kyl ene- (LAG),,, where n =1 - 5 and where one or nore carbon atons of
the al kyl ene radical are replaced by aryl or heteroaryl radicals
substituted up to three tinmes by R7, or by (C3-Clo)-cycl oal kyl or

het er ocycl oal kyl- radi cals substituted up to four tines by R7 and one or
nor e carbon atons of the al kyl ene rag cal . nay be replaced - by -S(On-.
where n =0 - 2, -0-, -(CO-, -(CS)-, - -CGC, N(G-¢Co6)-al kyl)-

-N rdli 110-- - or -NH;
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CONH( C1- C6) - al kyl, CON (Cl-C6)-al kylj2, (G -0C6)-alkyl, (C2 Co6) - al kenyi
(C2-Co) - al kynyl O(Cl- C6) - al kyl, where one,_.nore or all hydrogens in.the
al kyl radicals may be replaced by fluorine; ¥902- NH2, SO02NH( G - C6) - al kyl ,
S02N.(Cl-C6)-al kyl]2 , S-(Ci1- C6) al kyl , CH2) ,; phenyl,

SO (C1-Co) -alkyl, S 6) - al kyl, SO2-(CH2) n- phenyl,
where n = 0 - 6 and™ 3 substituted up to two
times by F, d, Br, R2C - C6) - al kyl,

(G -06)-al kyl, NH2; NHi : N((O C6) al kyl) 2,

NH( G - C7) -acyl, phenyl A8~ (CH2)"-pprenNl , where n 0 - 6, where the phenyl
ring -may be mono- t&®5trisubstitul®d by YN RBr,- |, OH, CF3, N2, CN,
OCF3, O (G -C6)-alkyl, (G -C6)-alkyl, (Ci - C6) -al kyl,

N((C -C6) -al kyl) 2, SOZ-CHS, COOH, COO( Cf)-al kyl, CONH2; R7 is F, O,
Br, I, CF3, N2, N3, CN, COCH, COX(Ci-C6)-aRky!. CCJ\IHZ,I

in which

R1, R2, R3, R4, R5, R6 independently of one another are (C1-C3o)-.
alkylene- (LAG),., where n = 1 — 5 and where one or more carbon atoms
of the alkylene radical are replaced by aryl or heteroaryl radicals
substituted up to three times by R7, or by (C3-C1o)-cycloalkyl or
hétero'cycloalkyl radicals substituted up to four times by R7

and '_one or more (_;arbqn atoms of the alkylene radical may be replaced
by -5(O)a-, where n =0 -2, -O-, -(C-O)— -(C=S), -CH—CH- -C=C-,

| -N((C1-Ce)—alkyl)— -N(phenyl), -N((C1-C6)-alky|-phenyl)- -N(CO-
(CH2)1-10-COOH)— or -NH-;

H, F, Cl, Br, I, CF3, NO, N3, CN, COOH, COO(C;-Ce)-alkyl, CONH,,
CONH(C1-CG) -alkyl, CON[(C;-Cs)- élkyl]é (C1-Cs)-alkyl, (CZ-CG)—aIkényl
. (Cz-Ce)-alkynyI 0O-(C1-Ce)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by ﬂuonne
SO2-NHz, SO.NH(C;i-Cg)- alkyl SOZN[(C1-CG}aIkyI]2 , S+(Cs- Cs)—alkyl S-
(CH2)n-phenyl, SO- (C1-Cs)-alkyl SO- (CHz),.-phenyl SO,- (C1-Cs)—alkyl
_'SOZ-(CHz)n-phenyI wheren=0-6 and the phenyl radical may be



CONH(Ci - C6) -al kyl, CON (G -C6)-al kyl]2, (G -C6)-al kyl, (C2-C6)-al kenyl,
(C2-C6) -al kynyl, O (Cl-C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; PO3H2, SO3H, S02-NHZ2,

. SO2NH(Gi - C6) -al kyl, S2N[(Ci -C6)-alkyl]2 , S (G -Co)-alkyl,
S-(CH2)"-phenyl, SO (G -C6)- aI kyl, SO (CH2).-phenyl, S02-(C -C6)-alkyl,
S2-(CH2) -phenyl, where n = 0 - 6 a%d t he phenyl .radical may be
substituted up to two tines byF ) Br, OH CF3, NO2, CN, OCF3,
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6, where the ph@yte)ydl YCHeal Nﬂ-'tOtI’ISUbStltuted byF CI I
OH, CF3, NOZ2, r( ogFm@' g)ea al Byl , (Gi-06)-al kyl, NH2,

L 5, Ayt ottt g e g o
tetrasugar reS|(g'\?-|éil EH&%ggﬁé}e# a gﬁ] 8‘5 g‘le Xh"%grmﬂ%’a%mpﬂ%stpdue an

ol i gopepti de retﬁwbsmmemﬁy ISIOUB'% t@t@ en, WOZPGNdQC @?%fbsgall{ﬂ)
or tricyclic trlalq(%l amoni um radi cal, an acyclic' nono |cycI|c

trial kyl anmoni dfatGeHalvhdibdal NH(@-CapatiyloN((C+Ceralkyl)1, (5 Gt COOH,

CH2) 0- 1o- P( O 0 P(O 2 CH2) o- i o- COCH,
- E CHZ% 0- 18- CE :I)\(]g; E I\@Z)Cé)WZF%@CE :?\II(—I)O(_DNHC]—I) ; ( 4 ‘) NR8- C( =NR9) ( NR1OR11) ;
where n = 1 - 5 and R3, R9, .R10 and R11 independently of one another may" -

be H _(Cl-C6 | Kyl henyl, (Cl1-C6)- al kyl -phenyl, (C3-C8)-cydoal kyl and
\/\ﬁereR in eéc?ﬁ gg‘a éj{tﬁldFam“meé‘lam)CN @&ﬂ?@@&%@)@u@s)@o}&Hmvg %he -

meani ng | o CON'H(C1-CG)-alkyI CON[(C4-Cs)-alkyl]z, (C1-Ce)-alkyt, (C2-Ce)-alkenyi,
(C2-Ce)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine; '
POsHz, SO3H, S02-NH;, SO,NH(C4-Cg)-alkyl, SO,N[(Cy-Cg)-alkyl]2 , S-
- (Cr-Co)-alkyl, S-(CHz)a-phenyl, SO-(C1-Ce)-alkyl, SO-(CHz),-phenyl,
- 802-(Cy-Cg)-alkyl, SO2-(CH,)a-phenyl, where n = 0 — 6 and the phenyl
radical may be substituted up to two times by F, Cl, Br, OH, CF3, NO,, -
CN, OCF,, O-(C4-Cg)-alkyl, (C1-Ce)-alkyl, NHz;
C(NH)(NH,), NH,, NH-(C4-Cq)-alkyl, N((C4-Ce)-alkyl)2, NH(C4-C7)-acyl,
. phenyl, O-(CHz),,_-phenyI, where n = 0 — 6, where the phenyl ring may be
~ mono- to trisubstituted by F, Cl, Br, I, OH, CF3, NO,, CN, OCF,, O-(Cq-
Ce)-alkyl, (C1-Ce)-alkyl, NHz, NH(C+-Cq)-alkyl, N((C1-Ce)—alkyi)é, SO2-
CHs, COOH, COO-(C1-C)-alkyl, CONH;

- (LAG), is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
o o sugar acid, an amino sugar; " | N
an amino acid residue, an oligopeptide residue comprising 2 to 9 amino |
acids; _
an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acycllc
mono-, di- or tncychc tnalkylammomumalkyl radical, -O-(SO,)-OH;
«(CH2)o.10-SOsH; <(CH2)0.10-P(O)(OH)z, (CHz)o.10-0-P(O)(OH),
_(CHz)(Ho-COOH «(CHz)o-10-C(=NH)(NH,); '(CHz)o-w-C( =NH)(NHOH); -



(C1-C30) - al kyl ene-(LAG,,, wherein n =1 - 5 and one or nore carbon atons
of the alkylene radical are replaced by up to trisubstituted aryl or
heteroaryl radicals or by up to tetrasubstituted (C3-d o)-cycloal kyl or
het erocycl oal kyl radicals and may additionally be replaced by -S(O n-,
where n =0 - 2, -0-, -(CO-, -(CS-, -CHCH, -CC, -

N((C1-C6)-al kyl)-, -N(phenyl)-, -N((C-C6)-alkyl-phenyl)-,

-N(CO- (CH2)1.10-COOH)- or - NH; and 1ts pharnaceutically acceptable salts.
A second aspect - ' i Loy ge; i t C i sing
one o rmor & co,:ngé’uﬁ ﬁ%?@???%’éﬁ“é%’b%?&t 808 RGP anEL

i nvention provi ifdependedtly afrene armther miaydbe bk (C4- ,Xgmm. -

defi ned above anﬁygt | e stﬁ:gge further active éo?rp%agfy' four[‘gﬁa%%éct of
the present inv Blﬁe'ﬂao rae)-Eyo canent according to the third
aspect, conprising, as further active conpound, one or nore conpounds which
normalize 1ipid nmetabolism 4a A fifth aspect of the present invention
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conprise as, f.urther active conmpound, one or nore antidi abetics,
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.active'conmpounds which act on the ATP-dependent potassi um channel.of the

bet a St Qpists, M4 agonists,. orexin agonists, H3
agoni ésfds !t§ ?H&%SWSW %Qﬁh%éﬁgg{@ CRF BP

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

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

A fourth aspect of the preseht in'ventiqn provides the medicament acoording to the third
_ aspect, comprising, as further active compound, one or more compounds Wthh normalize
lipid metabolism.



ant agoni sts, urocortin agonists, 03 agonists, MSH (nel anocyte-stinulating
hor none) agoni sts, CCK agoni sts, serotonin-reuptake inhibitors, m xed
serotonin and noradrenergi c comnpounds, 5HT agoni sts, bonbesin agonists,
gal ani n antagoni sts, growth hornones, growh hornone-rel easi ng conpounds,
TRH agoni sts, decoupling protein 2 or 3 nodulators, leptin agonists, DA
agoni sts (bronocriptine, doprexin), 4a pase/ anyl ase inhibitors, PPAR

nodul at ors, RXR nodul ators or TR-(3- agoni sts or anphetam nes. A sixth

aSpe%ffﬁ{aé t & RE PPLsd it YRIRWSR pRS & rieiCAREH (fi')?dl §ho h poye for
S O 8 st irieh ‘?Batrrent 2 fie net a
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conpounds as fined above far @gena medi cament for | oweri ngsthe

s er. uRNEREINYs dipgprateindipase mlawrs 4% 3 ﬁet lyrse épubitorss squalens b
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carrent for treati ng arterl osclerotic mani festations. An el event h
as pemegbtmldﬁ% tbaé@lmedlmnrgjucwmedeﬁlbttﬁ@ astiveprorapersisivkicaactien i ned
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gi ven to conmpoun s ormu ere at east n of the ad cal s
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growth hormone-releasing compounds, TRH agonists, decoupling protein 2 or 3

modulators, leptin agonists, DA agonists (bromocriptine, doprexin), Iipaselamyiase

inhibitors, PPAR modulators, RXR modulators or TR-3-agonists or amphetamines.

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

a medicament for the treatment of impaired lipid metabolism.

A seventh aspect of the present invenfio_n provides a process for preparing'a medicament
comprising one or-more of the compounds as defined above, which comprises mixing the
- active obmpound with a pharmaceutically acceptable carrier and bn'ngihg this mixture into -

~ a form suitable for administration.

An eighth_ aspect of the presént invention provides the use of the compounds as defined

~ above for preparing a medicament for treating hyperlipiderhia.

A ninth aspect of the present invention pro_vides the Use of compounds as defined above

. for preparing a medicament for lowering the serum cholesterol c_oncentrétidn.



al kyl ene radi cal may be replaced by -S(O .-, wheren =0 -- 2, -0-,
-(CO-. -(CS-, -CHCH, -CC, -N(g-cCo)-alkyl)-, -N(phenyl)-,
-N((C1l-Co6) - al kyl -phenyl)-, -N(CO (CH2)1 10-COCH}- or -NH. Particul ar
preference is given to conpounds of the formula | where one of the
radicals R1L or R3 the neaning (G -C30)-al kyl ene-(LAG, where one or nore
carbon atons of the al kyl ene radi cal*™are repl aced by aryl or heteroaryl
radicals substituted up to three tinmes by R7, or by (C3-C o)-cydoal kyl or
het erAtgntbaisrest of thit pedsent wbetion proviiesphe ase of the compeurils d7defimedone or

A R L T e
-N(CO-. (CH2) 1| oCOC]—I) or -NH. 5 Very particular pr"efe_rence is given to
o Bl oW Bl el bRl andor oS B et ()
or - (@bd¥eerepdringd medidirhdritdoGeSatingl ilisdimnesisfanako. | - N(R13)o.. ,-(LAG);

where one or nore carbon atons of the al kylene radical are 5. replaced by
aryl or heteroaryl radicals substituted up to three tines by R7, or by (C3-

1 s _ . . . \
by R TreeROSTS given K6 GBIV bithe folrilAl ot APIcs e offhd PGS | Loes
It:))y ?ﬂb&Rﬁ_ttbﬁfuean;m (Q¢-C33)-alityl @2 (LAG R whisee ]9 =Rﬂ3_- ?BandJlenéilor') \Thdibls t %0
o ou ARG atolns, 8f AHIRHeRectatichlare PRI BY aryisprobetogparybradicaly i ¢
tri alskpbRotEDup ERtHREE tinhés byar7, &Wﬁc&?@%oﬁ-&@g‘io&% ﬂ? %&%ﬁ%&yﬁd d. 15 An

aryl radical is to be underStood as ani i phenyl ,
t et r Bedigals sapatitied upitpfauotimest by RZtarad ome or matengdrbon atogaroftheny|

o b AN B0t TR S R T R
| m dagRECH-, 10267 ON((G1-EsRatkyl):, -ARBhetyl)-1 INEE Y Cs)-alkyl-phenyl)-, -N(CO-
(CH2)1.10-COOH)- or -NH-.

- Particular preference is given to compounds of the formula | where one of the |
radicals R1 or R3 the méaning (C4-Cao)-alkylene-(LAG), where one or more carbon
atoms of the a!kylené radical are replaced by aryl or heteroaryl radicals substituted
up to three times by R7, or by (C3-Cyo)-cycloalkyl or heterocycloalkyl radicals
substituted Up'(o three times by R7 and one or more carbon atoms of the alkylene -

 radical may be replaced by —S(O).-, where n = 0 — 2, -O-, (C=0)-, -N(CH)-, i
N(phenyl)-, -N(CO-(CH2)1.10-COOH)- or -NH-. |



20 benzi m dazolyl, thienyl, furyl, thiazolyl, oxazolyl, isoxazolyl or

i sot hi azol yl . radlcaL Fbterocycloalkyl radlcals are to be under st ood as

meani ng (C3-Cio)-cycloal kyl radicals in which at |east one and up to three

carbon at_oms i ndependent |y of one

t hi epanyl radical . An acycl ic trial kyd amoni um radical is to be unders_t 00d
as nmeaning the following group 30 6 Akl (CH2\' N /A k2 H 'in which n.

.Where n 0 - 2. Exanples are the 25 azetidinyl, pyrrolidinyl,
plperldlnyl nDrphollnyI 1, 4-di-oxanyl, tetrahydrofuryl plpera2|nyl

- 0to wryupdrmdu{ér pmlev@dcé is gilepctoctsompourads oﬁlt:eafaﬂhb%rl\ﬁﬁ@ﬂk sleleakeone.
Q nched al kyl radical havin to 20 carbon atonms. 5.
M%fﬁl P%'Fl!{e/? ﬁ%ﬁ%?ﬂ?!ﬂgr eHelen-NE-(C5 1&%&5&‘65@ &€meani ng t he.
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O Alk2,

tr I t I b der st ood , o f
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anot her are repl aced by NR8, 0 or S(O),,

;n%))gf Rgepéhodf-gtly o# (g')\I‘HA{)(TkQO)r‘“eafcslhcdq %??_%n%&%((g?ér) égt agﬁaﬁlnkér

branc Mﬂwl)d(y(LAG)tlwbére_lm ogm’bre cadtbre atdms ofittmnalkylénewadicabareli - or

C10)—Cycloa|kyl or heterocycloalkyl radicals substltuted up to three times by R7 and
one or more carbon atoms of the alkylene radical may be replaced by oxygen atoms,
NH N(CH3) or SO, , and where R13 may be H or CHa. ' '

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

. is a monosugar residue, an acyclic mono-, di- or tncycllc tnalkylammomumalkyl

15

radical, a sulfonic acid or a carboxylic aC|d

An aryl radical is to be understood as meaning a phenyl, naphthyl, biphenyi,

| tetrahydronaphthyl, alpha or béta'-tetralone, indanyl or indan-1-onyl radical.

20

25

30

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

Heterocycloalkyl radicals are to be understood as meaning (C3-C1o)-cycloalkyl
radicals in which at least one and up to three carbon atoms independently of one
another are replaced by NR8, O or S(O), , where n = 0 — 2. Examples are the
azetidinyl, pyrrolidinyl, piperidinyl, mb_rpholinyi,- 1,4-dioxanyl, tetréhydrofuryl,
piperazinyl or thiepanyl radical. '

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

group



H(CH)m (CH2) HJICH2)m (CH 2)m N \ N N HC (CH2)n or (CH2)n or (CH2)n
15 where n, - mand p i ndependently of one another can be 0 - 10 and one or -
. nmor.e CH2 groups independently of one another nay be replaced by 0, S(O,,,
-Where n = 0-2, NH N (C -Clo)-alkyl, N phenyl or N CH2-phenyl. A nono- or
dicyclic trlalkylannDnlunaIkyI radical is to be understood as neaning, 20
- for--exanpl e, radicals such as 7 Alk N-(CHZ) m (CH2) CH2)m (CH2) m N\ '
, (CHOP AJKj (CH2)n or .(CH2)n or. (CI% . or Alk a- N~ k' (CH2)n (CH2)n
(CHZ) CH2) n (CH2)A ~n (CH2)n. N* N\ (CH2)m'-- or Alk ALk, AA Ak, or

(GEM - tetn

/

H

in whichn =0to 10 and Alk1 and Alk; mdependently of one another each denote a
straight-chain or branched alkyl radical having 11020 carbon atoms.

5 An acyclic trialkylammoniumalkyl radiCal is to be understood-as meaning th_e:
following group

Alk,

| /(Cwl

N

\
A

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

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

. [/ \ N N | J/N’>

AN H™>CH,)p

(CHy)n ——(CH,)n (CH)n

or or
15 where n, m and p independently of one another can be 0 —- 10 and one or more CH;
groups independently of one another may be replaced by O, S(O),, where n = 0-2,

-NH, N~(C4-C1o)-alkyl, N-phenyl or N-CHz-phenyl.

A mono- or dicyclic trialkylammoniumalkyl radical is to be understood as meaning,

20 for example, radicals such as



(CH2)f N A k(CHOP where n, mand p independently of one another can be 0 -
10 and one or nore CH2 groups independently of one another nay be repl aced -
by 0, S(O, where n =0-2, 5 NH, N(C -Clo)-al kyl, N phenyl or . '
N- CH2- phenyl and Al k, is.a straight-chain or branched al kyl radical having
1. to 20 carbon atons. OMng to their increased solubility in water, :
conpared to the parent conpounds, pharmaceutically acceptable salts are

particularly suitable for nmedical appgtications. These salts nust have a

pharmaceutically acceptable anion or cation. Suitable 10 pharmaceutically :
acceptabl e aci d addition salts of the conpounds accor di ng)(}t he invention |

fic

Care s |nor ani c acid ¥dhpchloric a dnobr oni ¢ aci d,
phosphor\% phosphg(%l | t2r| c acid, th} '
sul furi “an\_of organic asid N such as -acet | )

{d and _
esul-fonic

d _
~acid, enzo% acid, \itric acid,” |fonic acid, fumhri& ®®d,
gl uconi(cHgaTd, gl ycol ic acjd, —|—se( | c cid, I acti c__,;LS,mqh |l act obi oni ¢ -

acid, maleic acid, malic 2 d, net hanesul foni c®aci d, succinic acid, p- :
t ol-.uenesul'fonic acid, tarfaric acid and trifluoroacetic acid, for exarr_pl e.

. For nmedi@e&l 8 purposes, very particular preference is given to-using the .
chl ori degal t ~Suitable pharnmaceutically acceptable basic salts are
anmoni um SANt h‘t‘me metal salts (such- as sodi um and potassium salts)
and al kal i ne a—r't’ tal salts (.such(@ﬁ ,{mgnesmm_(md)@al ciumsalts).

"Di scl osed here n are also salts haV| N 2a phar maceut i Iy unaccept abl e

ani on, whijch lts may be usty) anes f(QH, gcRpmpuri fying .
phar maceut(cag)du acceptabl e salt a d/o for use in{pont her' peutic, for
exanple in vit o t)l ications. Here he term"deriv aV| ng

(phy5| ol ogi cal (Cupat on” ref ers to &h{p )|l ogi cal I'y Atlccept

-derivative of a corrpoun Fas discl osed, for exarrpl e an ester, tha't i's abI €,

“or

(CH,)m (\
(CHz)n ———t _N
/ \(CHz)p

where n, m and p independently of one another can be 0 — 10 and one or more CHz
groups independently of one another may be replaced by O, S(O),, where n = 0-2,
5 NH, N-(C4+-Cyo)-alkyl, N-phenyl or N-CH,-phenyl and Alk, is a straight-chaih or
- branched alkyl radical having 1 to 20 carbon atoms.
(_ Do Owing to their increased solubillity in water, compared. to the parent compo'unds', '
pharmaceutically acceptable salts are particularly sitable for medical applications.
These salts must have a pharmacehfically acceptable anion or cation. Suitable
10  pharmaceutically acceptable acid addition salts of the compounds according to the
~ invention are salts of inorganic acids, suéh as hydrochloric acid, hydrobromic acid,
phosphoric écid. metaphosphoric acid, nitric acid, sulfonic acid and sulfuric acid, and
of organic acids, such as acetic acid, benzenesulfonic aeid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucenic acid, glycolic acid, isothionic acid, lactic
15 - acid, lactobionic acid, maleic acid, malic acid, methan.e'sulfoni.c acid, succinic acid, p-

toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical



upon administration to a manmal, for exanple man, to form such a conpound

or an active netabolite (directly or indirectly). Disclosed further are

prodrugs of the conpounds described herein. Such prodrugs can be

met abolized in vivo to give a conpound as -di scl osed. These prodrugs nmay or

may not be active in their own right. The conpounds disclosed can al so be

present in various pol ynorphous forns, for exanple as anorphous and

crystal line pol ynorphous forns. Di scl osed are aII pol ynor phous forns of

t he conpounds Herei nbel ow, all referfences to "conmpound(s) of the formula
er to a ound or conpounds of the fornmula (1) as descri bed

abovepurgﬁ’ﬁeFOV?Wé?Elw Icypf preferange: isgivenito usingthe mmdmesalngsmtme ol ogi cal

f uncthidrm o ounds of t romula | and their
phar rr‘xbalceuta?céea'l'{i F;%ﬁgcce%ftgg egbé'%{ gﬁgﬁiﬁ FANEDIM 53 Sr@&?hg‘%ﬂ&%@'tﬂ Gychal

f unctasmsodiiin addgotasstimaszts) sntokalRAEARR Métal SABAEH dd HaBnEBhgRol { sm

I n par de U'| ar %ﬁ gl | pi.dem a. The conpounds of t ormin 2o

sui t &B1%CFIGH Bhting the serum chol esterol concentration and for
preventing and treating arteriosclerotic manifestations. The conpound(s) of
the formula (1) can also be adm nistered in conmbination wth other active

conpddisdbsedteeraimar alsb saltsamaang e gHarhtidul t hi eve
t he de?| red  bi Ol‘%ﬂh‘ﬁ ef f ect depen‘gisa on a nggwérané#é‘?ﬁts }(ézlrés'(?8 bglhe anpl e

on t RA§JBRY beus iermediatesder pseparning prpuritying pharmacedtieliypde of
adm @c%bp?ébl@%aﬁ@%r@?pﬁ%‘? L&E'lﬁ' romr%'ﬂ%h%oﬁ){o&fta{j‘) ﬁvEf?E’{tﬂepgt% ,p?ﬁ(?e,;‘sg‘%ag )

the daily dose is in the range
ng to 50 ngy) per day per kil ogram of . bodywei ght, for exanple 0.1-10

/ k apsul es .may .contain, for exanple, from0.01 to 100
rrg, %%?Z %W "856\% BB‘"@@ Ql’g}’syqlﬂg'f"ﬁ f%@nofefpmnt%rmphymaldg;cally

acceab@épt@ble derivative of a compound as disclosed, for example an ester, that is able,

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

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

can be metabolized in vivo to glve a compound as disclosed. These prodrugs may or
may hot be active in their own right.

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

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

| Hereinbelow, all references to “compound(s) of the formula ()" referto a compound
or compounds of the formula (1) as described above and to their salts, solvates and
_denvatlves havmg physnologlcal function, as described herein.

The compounds of the formula | and their pharmaceutlcally acceptable salts and
) derivatives having physnologlcal function are ideal medicaments for treating an

impaired llpld metabollsm in partlcular hyperllpldemla The compounds of the



salts, the abovenentioned weight data relate to the weight of the diphenyl-
azetidi none-ion derived fromthe salt. For the prophylaxis or therapy of

t he abovenentioned conditions, the conmpounds of the formula ' (1) can be
used thenselves as the conmpound, but preferably they are present in the
formof a pharnaceutical conposition with an acceptable carrier. The
carrier nust of course be acceptable_in the sense that it is conpatible
with the other constituents of the c%nposition and is not harnful to the
heal th of the patient. The carrjier can be a solid or a liquid or both and
i s prE‘P'E’P‘é!Bl, f’g(ﬂt’%?‘é!{aége %ft'P?OE’HEat §isiumchalestaelgomgentrationand or
exampliey Sevantiah bt 1reding HriAbSERIOAL IndiREQIR?0 L0 95% by vei ght of the
active compound. Further “pharnaceutically active substances can al so be
present, including further conpounds of the formula (1). The

phar utical c Qsitions . C be prepared by.one of the known

phar mi08 arpundlhaite ©rpule Bl can dq b adminisierediin combingtionavith
const otheHdtivididofpdididsacol ogi cal Iy acceptable carriers and/or

auxi liaries. Pharmaceutical conpositions disclosed are those which are

suitable for oral or peroral (e.g. sublingual) admnistration, although

t he ' -manner of . admi ni stration i s, dependent in each individual
Case”ﬁﬁ&@iﬂb%&%ﬁ%ﬁ@naogg@g{ ths, %'Hfus'?(sﬂ 'Fﬂ%‘f%fit%?ghisnettbe wlesiredat ed and on
the tpiofogitaltdfect aependsiona himbie? 'oMdofs, Yo plbfbr?i}%‘spggaﬁc. Coat ed

fornmul ations and coated del ayed-rel ease for rruI atrons are a i ncl uded in
t he sedppoyndchesenventheintendsdiusesonr themmagdedfadministrdtionahdidrothe ar e

Doyt ol of (58 et 58 Y, e b Sosc §iindhemogs Tpamik e and-
~ ani onioc] Q@ gy itypsically fr@mtmacmghb(s(ﬁgiggq p%ﬁ@a?‘bbf‘ldlogﬁmé? bbhges\@glﬁf@rab' e

phar maceutj cal conpounds for oral I stration-can be pr

separ@ample Q-4-10 maka{day.frbletseptapsules maysontaing fort exarnples figrs 0001
t abl aS100¥Hig: Rypically from 0.02 to 50 mg. In the case of pharmaceutically acceptable
salts, the aboyementioned weight data relate to the weight of the diphenyl-
azetidinone-ion derived from the salt. For the prophylaxis or therapy of the
| abovementioned conditions, the compounds of the formula (1) can be used
themselves as the compound, but preferably they are'preseﬁt in the form of a
pharmaceutical composition with an acceptable carrier. The carrier must of course
be acceptable in the sense that it is compatible with the other constituents of the
composition and is not harmful to the health of the patient. The carrier can be a solid
or a liquid or both and is preferably formulated with the compound as an individual
dose, for example as a tablet, which can contain frbm 0.05% to 95% by weight of the
active Cqmpound_. Further pharmaceutically active substances can also be present,
i.n_cluding further compounds of the'formula (!). The pharmaceutical compbsitions"
‘can be prepéred by_ohe' of the knoWn pharmaceutical methods, which éssentially
. consist in'mixin'g the constituents with pharmacologically acceptable carriers and/o'r
auxiliaries.

Pharmaceutical _comp()sitions disclosed are those which are suitable for oral or
peroral (e.g. sub_lingual_) administration, although the most suitable manner of

administration is dependent in each individual case on the nature and severity of



10. in each case contain a specific amunt of the conpound of the formula
(1); as a powder or granules; as a solution or suspension in an agueous or
" nonaqueous - liquid; or as an oil-in-water or water-in-oil enulsion. As

al ready nentioned;, these conpositions can be prepared according to any
suitabl e pharmaceutical method which.includes a step in which the active
compound and the carrier (which can 15 consist of one or nore additional
constituents) are brought into contactQ In general, the conpositions are
prepared by uni form and honogeneous m xing of the active conpound with a
li qui dh amndrthn Webﬁ;' treatediand oolthe type of the campoundiof the fditula Y usked | f

h b d by
br essiihgh' sk, Eefed FolinuiESE: Sud Snafesl deieeducteanp domauiohons s blso ate
Wi th dneuded rmumae aaop@léf thé)in@bnﬁ&ﬁ‘SAélduﬁgfs’Par}thn‘?Pérﬂg &W&légﬁﬁgg%

_produced by tableting the conpound in free- orm S
exanplREeTesTadh wititable eptetiataatingstinclpde wellutose auetaad phthalate)} polyvieyl.

1 ufri I urface-active/ dispersing

aggnt ?ﬁﬁa"‘?tﬁ ‘gﬁfs‘%l.a? bﬁﬁ?ﬁa@&m@m%n@ @HP%I Q’ﬁ%‘&@%aﬂm@e@anm ofhapi ng
. the pwhe!thaummact@@pauﬁgthvpmwa%th an inert liquid diluent in a _
suitable 25 machine. PharmaceuticCal conpositions-which are suitable for -

peroral (sublingual) -adninistration include | ozenges which contain a

conpo ustomarily sucrose and gum
ar abi ::m@tr B! QQ?E@%@%‘%#&%“&?H‘BF@%’% & m'@@tfﬁﬁen Gae qenBreéGﬁbtﬂJnd i'n an
i nert sepamteuntitsasudeasf for e&aﬁuﬂéy&@é@lleé)rca%ﬁéfsoﬁ?z ng gt Rlificn 11

Sjmtabl e ot her active conpounds for the conbi nafion prepara |ons are: all
i difyEaeh &ésﬁé:t?tnﬁ%ﬂé’dsﬁqp'%@@wmDéﬂm)oqmp@haﬂtoérthdﬁ)rm'[ﬂa)(l)paslabe

~pore, Bt bysABeg 8D 8 UATyRlof TG i BHERREL B nRabiRal e |
conpoimwdc onhis rant ol)lbm-wanertmr water-in-oil emulsuon As already mentioned, these
. compositions can be prepared according to any suitable pharmaceutical method
which includes a step in which the active compound and the carrier (which can
15  consist of one or more additional constituents) are brought into contact. In general,
| the compositions are prepared by uniform and homogenéous mixing of the active
compound with a liquid and/or fi inely divided solid carrler after which the product, if
necessary, is shaped. For example, a tablet can thus be prepared by pressing or
shaping a powder or granules of the compound, if appropriate with one or more
20  additional constituents. Pressed tablets can be produced by tableting the compound
in free-flowing form, such as, for example, a powder or granules if appropriate mixed
with a binder, lubricant, inert diluent and/or a (number of) surface-actlve/

o
b
o

dispersing agent(s) in a suitable machine. Shaped tablets can be produced by

shaping the pulverulent compound moistened with-an inert liquid diluent in a suitable
25 machine. '

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

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



adm ni stered either by separate admi nistration of the active conpounds to
the patient or in the formof conbination preparations conprising a
plurality of active conpounds in a pharnaceutical preparation. 10
Ant’i di abetics include insulin and. insulin derivatives, such as, for .
exanpl e, Lantus(r) or O HVR 1964, G.P-1 derivatives, such as, for exanple,
t hose di sclosed by Novo Nordisk A/S in WO 98/ 08871, and oral hypoglycemc
active conmpounds. The oral hypogl ycefic active conpounds preferably include
sul fonyl ureas, 15 biguadi nes, neglitinides, oxadiazolidinedi ones,

- thiazolidinediones gl ucosi dase inhibitors, glucagon antagonists, GP-1

h I h f I th di scl d
by NooHTRRBR B3 BB SRR BT s hibaton osmraton i sooertrsor s>
i nhi b Qhﬁdi@behbé’ﬁ{erﬂi%léﬂﬁﬁ ORI, WABHALS o SLCRISARRNSLS andl or

- glycogenol'ysi s, ‘nmodul at ors gl ucose u
Ti pi dwith ta® sontpgundsaf the famulayl Eacording doitice ivientien aPpRAICOT tand.

o MR e A R AR AR N active commind comviatiop datbe PF_)AR
pot asadmistehéd ethePby %Bﬁaﬁ%\?é %dﬁ?h"s&a iéR df he QE&%?E@EQ% ?4 the

i nvent i on, t he COI'TpOUﬂ s of or m.l are H‘%Oﬂbl nati on
with Rafientordn the farm afseombmaﬁpnqrreparatlom camnprisisg atplivalify ofvachvat i n,

prav orvastati.n, cerjvastatin, rosuvastatin. 30 In
“one ?r%ﬁébnnﬂ%ﬂbsi#%hnﬁﬁ?@ '(95 Paiigto eorrpounds of the formula | are :
- adm ni stered in conbination wi-th a chol esterol absorption inhibitor, such

‘as, for 12 exanple, ezetimbe, tiqueside, pamaqueside. In one ‘embodi ment
30t %nﬁlmabﬂm&‘owdudﬁemsulnpeudmmm ddrivativespsich asjter eﬁéi‘ﬁFlé‘ AP bp

CJC onb| ﬁr@ﬁi ?§6W EBEPa 1 Iélgﬁ\l}a es, sugﬁ o ?or exsél#r(m:p ea?hosgodrlscﬁgser?by Novo
Nordisk A/S in WO 98/08871 and oral hypoglycemlc active compounds

' The oral hypoglycemic active compoundé preferably include sulfonylureas,

15 biguadines; meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel openers, such
as, for example, those disclosed by Novo Nordisk A/S in WO 97/26265 and
WO 99/03861, insulin sensitizers, inhibitors of liver enzymes involved in stimuiating '
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds

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

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

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

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



5 rosiglitazone, pioglitazone, JTT-501, G 262570. In one enbodi nent of
the invention, the conpounds of the fornula | are administered in .

. conbi nation with a PPAR al pha agoni st, such as, for. exanple, GWN 9578, GW |
7647.. 10 r-; In. one enbodi nent of the invention, the conmpounds of the

fornula | are dadnministered in combination with a mixed PPAR al pha/ gamma

agoni st, such as, for exanple, G\Nl?é& AVE 8042, AVE 8134, AVE 0847. 15

I n one enbodi ment of the invention, e conpounds of the fornula | are
adm nj d in.caonbination with a fibrate, such as, for exanple, -
f enof lla%érﬁ)ge ez@f'g\"ot?%rtﬁ”@,s' PAMIAURADe | n one enbodi ment of the invention,

t he conpounds of the formula | are 20 adm nistered in conbination with an

- MTP i nhi bi tor, such as, for exanple, Bay 13- 9952, BM5-201038, R-103757. In
“one elfRrr sethodimenhef theviawention, theeompaumdsiss the folaukararel a | are i

¢

Por "o i RbRAR Yl bPaR iR Aosmsk ruch avctanaaaRe .

c @porozitflitatord) pidditagdn, UTFL501 286 red in conbination with a CETP
i nhi bi tggrl_, suc_h(basg,}_ for exanple,’ Bay 2 %(?[789. 30 In one enbodi nent of the

invention, the conpounds of the formula | are 13 administered in
Coor 1 Bl Bn £t HEShY Entn, 8 Lo tinds of the Tormuia Tare” <2 ©
ad_ministered in combination with a PPAR alpha-agonist, such as, fdr_example,' GW -
9578, GW 7647.. e
0 |
In.one embodiment of the inventi'on,_the cOmpounds of the formula | are |
administered in combination with a mixed PPAR alpha/g_ammé agonist, such as, for |

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

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

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

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

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

30

In one embodiment of the invention, the compounds of the fofmula I are



I n one enbodi nent of the invention, the conpounds of the formula | are 5.
adm ni stered. in conbination with an LDL receptor inducer, such as, for
exanple, HWR1171, HVR1586. |In one enbodi nent of the invention, the
conpounds of the fornula | are administered in conbination with an ACAT
i'nhi bitor, such as, for exanple, . 10 avasi m be. In one enbodi nent of the.

I nvention, the conpounds of the formula | are admnistered in conbination |

wi th an antioxi dant, such as, for extmple, OPC 14117. 15 In.one enbodi nent
of the invention, the conpounds of the fornula | are administered in
conbiadministerad in corhbipafionvétina polyrasskic bidiakid Sdsorbe€ Rueh-as) for €xanpl e-,

NO- 1886.. I.n gne epbodi nent of the invention, the conpounds of the fornula |~
are ﬁj(aMn?@g‘@?&gamm%&mﬁ%‘ﬁrﬁn with an ATP citrate |yase inhibitor,"
such as, for exanple, SB-204990. In one enbodi nent of the invention, the
conpounds of the fornula | are -admi nistered in conbination with a squal ene
“synt Hetoaeeermbhdishentrof thadmvertion the c@mpaxads|of th&Mrmitis4#@fe | n one .
egbodj pent .of t.he invention, the ounds- of the formula | are . _
adni rﬂ@@ﬁéﬁ’%@f"&&?ﬁb'ﬁa{'%wm %ng)ﬁnHDeﬁsBFQstl%duq% sugh agdor example,h as, for
exanmMMR11%4; HAMAR1586.ni cotinic acid. 30 In one enbodi nent of the invention,

the conpounds -of the formula | are 14 admnistered in conbination with a
| i pase inhibitor, such. as, for exanple, Olistat. .In one enbodi nent of

t he i,nvent | -t he .c ounds .of the forrmula | ~are adm nistered in
co nbi"_ﬂ_ 9 Foq{ﬂ%glmqq{ﬁﬂﬁﬁ_mventlon, Ehe'compo_unds ofthe formulalare =
administered in combination with an ACAT inhibitpr, such as, for example, :

10 avasimibe.

P
&
L

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

- administered in qombinatio’n with an antioxidant, such as, for ekample, OPC-14117.

15  In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for exéhxple-,
NO-1886. | |

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

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

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

30

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



5 I n one enbodi nent, the conpounds of the fornula | are admnistered in
conbi nation w th a sul fonyl kirea, such as, for exanple, tolbutanide,,
. gli.bendam de, -glipizide or glidazide. In one enbodi ment, the conpounds of
the.fornula | are adm nistered in conbination wth a biguanide, such as,
for exanple, netformn. 10 In another enbodiment, the conpounds of the
formula | are adnministered in conbination with a nmeglitinide, such as, for
- exanpl e, repaglinide. In one enbodi nbht, the conpounds of the fornula | are -
~adm nistered in conbination ' wth a thiazolidinedione, such as,. for '

exanpadministergd trecambinatiog withaa dipase pakibitot, snoh as, forGsdaghy lbamﬂﬁator t he
conpounds di.scl osed by Dr. Reddy's Research Foundatlon in 15 WD 97/ 41097,
in particular 5-[[4-[(3,4-dihydro-3-nethyl -4-oxo-2-qui nazol i nyl -

net h i rent, the
oG emoctib b ihd iftvé o, the SoRRELRR of e aRRuBTIAd! TEnt. |

a-gl rdBinistered ingaimbipation with imsulinor exanpl e, m glitol or acarbose. In one |

ds_of 4 se. |
28w P PRy O A iR ordbe Yonuind she Poistereminsoraiontan
changth ofsufopyAres ddch 44195 B%am, (B, LROBLANIAE, qiiiddeny am de.

glipizde, gI|a2|de or repaglinide. In one e ounds of
t he fQi!Clﬁﬂl@ﬁl are administered in conbination wth nore than one of the.

abov 0 for exa i nat,i qn,
20t O RBRAERERE MRt RomPRlnBl TG Foifaia T3S SeliBistdrecrit agpbinetien and

- et f oxith &, bugmuuensmmag forekamplelrmatfolfimul i-n and. metformn, insulin and
trogl i ttazon, insulin and |ovastatin, etc. In a further embodi ment, the

%erpdﬂrﬁﬂé)tmr embodisent; the campoynds @f thefamula | ace adnbinisteredrinwi t h CART -
2 on Skl 40T b, S0 A POROR. oA T o (T
In one embodlment the compounds of the formula I are admlnlstered in combination.
. with a thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in
15 WO 97/41097, in particular 5-[[4-[_(3,4-dihydro-3-methyl-4-oxo—2-duinazolfnyl-
methoxy]phenyl]methyl}-2, 4-thiazolidinedione. | |
In one embodiment, the compounds of the formula I are administered in combination
: w1th an a-glucosidase inhibitor, such as, for example miglitol or acarbose
In one embodiment, the compounds of the formula | are administered in _combination
20  with an active compound which acts on the ATP-dependent potassium channel of
| beta cells, such as, for example, tolbutamide, glibenclamide, ghpuzude gliazide or .
repaglinide.
In one embodiment, the compounds of the formula | are administered in combination
with more than one of the abovementioned.compounds, for example in combination
25 witha sulfon_ylurea and metformin, a sulfonylurea and acafbose, repaglinide and
metformin, insulin and a sulfonylurea, insulin and metformin, insulin and troglitézon,

_insulin and lovastatin, etc.

| In a further embodiment, the compounds of the formula | are administered in
30 combination with CART agonists, NPY agonists, MC3 and MC4 agonists, orexin
agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists, urocortin



15 agonists, (i3-agonists, MCH (nel ani ne-concentrating hornone)

ant agoni sts, CCK agonists, serotonin reuptake inhibitors, m xed serotonin
and noradrenergic conpounds, 5HT agonists, bonbesin agonists, gal anin

ant agoni sts, growh hornone, growth hornone-rel easi ng conpounds, TRH
agoni sts, decoupling protein 2 or 3.nodul ators, |eptin agonists, DA

agoni sts (bronocriptine, doprexin), | pase/ anyl ase i nhibitors, PPAR

nodul at or s, RXR nodul ators or TR-(3 agonists. In one enbodi ment of the

i nventi on, furt?ﬁi d\%&i—l e conpound is leptin. In one enbodi nent, the
f ur t hegomist ?v Pr QRfeRtrating BW@?%)@'P\'@QOPI‘F%@CK

embodi sts%@f& 8tih ?@ugtﬁgé'lﬂﬁbﬁ&@%&gd's%r&%ﬂ r| 4hAMoPSRhefgig! ent | ur am ne.

I n anot further 'active conpoun utram ne. In one
errbodlomnmqundae SHiF agemlstacttxovmb-lr]axgambts,sgéllamnsaraagommmIg?owtlbodI ment, the

further active coppound is zi.ndol or I n one enpodi nent, the
CompodARioge. SHEMIDIHHOne R aSAa e B T AO0pIsHn SaRoURIG PP,

pr ef eredt 3.modahtdrs ertlﬁ%bon%kbﬂsa Jrﬁéts%ﬁfm& tfﬁ%r ﬁﬁpi‘éil % The

conbi nation with Caronax(fr) can lven i'n one epé I on Or by separate

admi nilipasefanaylase irtibitwrenBEAR mdmjlémrijXRl maddiatersorakR+p agbiists.
Caromax(r) can al so be adm nistered in the formof food, such as, for

exanpl e, in bakery. goods or nuesli. bars. Conpared to the indi vi dual
act i V§n GABRGHBEG iM% 108 HvaRltion! al wth
Caromax(r) 1s, |Irr1n rgg)ltlon to lan (ta fatunce actlgci)yr?ﬂfpl&nmp%ﬁ%ﬁg% ar with

respedn one ambodiovent; thg fartheDactive cestpwid, isalexamphatanies ored by its
[ rrproved r’{ﬁ(}l erabl lity. Each suitabl e conbination of the conmpounds discl osed
with 8 % of the conpounds nentioned above and optionally one or

- nor e idbhE ¥mBOARTEH OheFuRthkt Yctide EbMfHotRs 18R rarTife 'o'?ﬁe%@ﬂhtﬂﬁﬁﬁhé‘
In another embodiment, the further active compound is sibutramine.
In one embodiment, the further active compound is Orlistat.

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

In one embodiment, the compounds of the formula | are administered in combination
with fiber, preferably insoluble fiber, such as, for example, Caromax®. The
combination with Caromax® can be given in one preparation or by separate
administration of compounds of the formula | and Caromax®. Here, Caromax® can
also be administered in the form of food, such as; for example, in bakery goods or
muesli bars. Compared to the individual active cdmpounds, the combination of

_ compounds of the formula 1 with Caromax®is, in addition to an enhanced action, in
particular with respect to the lowering of LDL cholesterol, also charactenzed by |ts

- ~improved tolerablllty
- Each s_uitable combination of the compduhds disclosed with one or more of the . -
compounds mentioned above and optionally one or more further pharmacologically

active substances are included herein.

Disclosed further are both sterecisomer mixtures of the formula | and



Di scl osed further are both stereoisonmer mxtures of the formula | and 16
the pure stereoisoners of the formula I, and di astereonmer m xtures of the
formula | and the pure diastereoners. The nixtures can be separ at ed by
chromat ographic neans. Preference is given to both racem c and
enantionerically pure conpounds of the fornula | of the follow ng
structure: 1 OH 4EN :bt: R4 Sugar rqgi dues are to be understood as

meani ng conmpounds whi ch are derived from al doses and ket oses whi ch have 3
to 7 cielsureditorsoi I |es 0 |ncI uded
are ani ng‘msrugars ?ﬂg%f@%“?%h@r‘g”?ﬁ' ts%gja@agfﬁr% G"?Jé @s Of?ﬁf-’rl

f ruct oang theapuaret diasterediess: THes fHixtuRsEcad b)éf‘s%rp%'ré’tleg yé’rf‘ronﬁﬁggnt}a%ﬁlé" 0S€,

gl ucosani ne, gal actosam ne, glucuronic acid, galacturonic aci uconi ¢
aci d, msgpﬁct oni c acid, mannonic acid, glucam ne, 3-am no-1, 2-pr opaned| ol ,
gl ucari c acid and galactaric acid may be nentioned by way of exanple.

D sugars _are sacchari des conposed of two sugar units. Di-, tri--or .
t et r adAEEITEACAdS givendothnthwdcemicand @ndntiveericatly gr@EoﬁngmsWths ugars.
|t ose an

Her e, ein, the a- or.fi-form Lac ose
ce||oé?§§%eﬁ3§§8§% ‘ﬁwpgﬁquﬂﬂhay of exanple. If the sugar is
substituted, the substitution is preferably at the hydrogen atom of an CH
group of t he sugar. 17

1

o .
R6 H

R5

R4

Sugar residués are to be understood as meaning compounds which are derived from
- aldoses and ketoses which have 3 to 7 carbon atoms and may belong to the D or the

L series; also included are amino sugars, sugar alcohols or sugar acids. Glucose,

mannose, fructose galactose, ribose, erythrose, glycerolaldehyde, sedoheptulose

glucosamine, galactosamme glucuromc acid, galacturonic acid, gluconic acid,

galactonic acid, mannonic acud glucamine, 3-amino-1,2-propanediol, glucaric acid

and galactanc acid may be mentioned by way of example.

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

If the sugar is substltuted the substltutlon is preferably at the hydrogen atom of an |
- OH group of the sugar. -



Sui tabl e protective groups for the hydroxyl groups of the sugars are
substantially: benzyl, acetyl, benzoyl, pivaloyl, trityl,
tert-butyldimethylsilyl, benzylidene, cyclohexylidene or isopropylidene -
prodtective groups.- 5. The term "am no acids" or "am no acid residues"”

refers, for exanple,. to the stereoisomeric forns, i.e. the Dor L f.orm's',-
of the follow ng conpounds:. alanine glycine proline cysteine histidine
glutamine . 10 aspartic acid isoleut?ne arginine (~! glutanic acid |lysine

serine phenyl al anine | eucine threonine tryptophan nethionine valine
- tyrosSuikable M@t@gtnge greups forithedyidpoxyl @wwtﬁgﬁfhm@btara substuritdlly: |
3-am Pl c.acid 3-amnojsehutyric .acid,. ta-al anine_2-am nopinelic.acid
20" 2- Dot bemod BNAl b st gividmesitn Barvatdang ¢ acia
des ”P@d&d%yﬁ@éﬁéibﬁ%cﬁﬁbﬁwﬂéﬂecpr%‘fé&i\%ggif‘oﬁbé.m nopinelic acid | o
6- am nocaproi c acid -2, 3-di am nopropioniT acid 2-am noheptanoic acid - .
N-et hyl gl yci ne 25 2-(2-thienyl)glycine 3-(2-thienyl)alanine penicillanmne -

o3\ nERE ] S NS 8 Ao a0 iR ijeaonamilt, (6 the

-stereoisomeric forms, i.e. the D or L forms, of the following compounds:.

alanine o glycine | proline
c;}steine _ histidine - -glutam'ine _

10  aspartic acid isoleucine arginine -

@ . glutamic acid lysine | serine
phenylalanine leucine threonine
- tryptophan methionine . va-line |

tyrosine | _ asparégine

15 |
2-aminoadipic acid - 2-aminoisobutyric acid
3-aminoadipic acid 3~a_rnirioisobufyric acid
beta-alanine - 2-aminopimelic acid

20 . 2-aminobutyric acid 2,4-diaminobutyric acid
4-aminobutyric acid ~ desmosine
piperidine carboxylic acid | 2,2-diaminopirﬁelic acid
6-aminocaproic acid 2,3-diaminopropionic acid
2-aminoheptanoic acid | N-ethylglycine

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

30  3-hydroxyproline norvaline

4-hydroxyproline norleucine



30 3- hydroxyproline norvaline 4-hydroxyproline norleucine 18 isodesnosine
om thine allo-isoleucine N-nethylglycine 5 For abbreviating the amno - -
aci_ds, the conventional notation was used (cf. Schroder, Lubke, The
Peptides, Volume 1, New York 1.965, pages XXII-XXIII; Houben-Wyl,

“Met hoden der Organi schen Chem e [ Met hods of organic chem stry], Volune XV/1
and 2, Stuttgart 1974). The ami no. acid pdu denotes pyroglutanyl, Nal :
denot es 3-(2- naphthyl)al anine,. aza$8y-NH2 denotes a conpound of the.
formul a NH2- NH-CONH2 10 and D-Asp denotes the D form of aspartic acid:
Accorigpdegsmesingei r cheni cal natamithinepepti des are acid anides, and on
hydrol lglégﬁﬁ%deconpose into am no acids. An oligopeptide is to be

under 8 aning a peptide constructed of 2 to 9 of the am no acids

- nent'i RiRethyliydine 15 Sui t abl e protective groups (see for example, T.W°

G eene, "Protective C?oups in Organic Synthesis") for am no acids are
primarily: Arg(Tos), Arg(Ms), Arg(Mr), Arg(PW), Asp(OBzl), Asp(OBut),

A S bzl d u( Cobut T

g’:gg&?&fﬂ;ﬁ?&&? :Nﬁgﬁgé I%Hggopyg@&? é)n)o gg}@rg gl;@@yuga(b(tc( @éqhorss)del(';azl) L
er r zl) or

( But Améno ‘l)rdoqtsect Ive lr ISIEE)@Vt gﬁggge p&ﬁ(?( ab*kﬁﬁgt@bﬁnewé}g - _
Eeng‘@ t@nmﬁf rqazys(chequ:gagme Wﬁmndmhdnganwmmg b | (Dd2)

r i me X n 0X car on z or

t)rll ty ?@*ﬂ hthcal4) iﬁ?ﬁ“%‘&r@%@ F’%?' rﬁv?\rf\@ge% } agiyl.Na defwtes% -(2-

t- butndpmm)amme( BEBylyNidh 8ahoted ebrr&:%rmn'aeofrtﬁ@%ﬁﬂula NHzNH-CONH, L
___ ;10 | and D-Asp denotes the D form of aspartic acid. Accordlng to their chemical nature,

- peptides are acid amides, and on hydronS|s they decompose into amino acids.

. An oligopeptide is to be understood as meaning a peptide constructed of 2 to 9 of
the amino acids mentioned above.
15

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

Amino protective groups that are preferably used are the benzyloxycarbonyl (2)
radical, which can be removed by catalytic hydrogenation, the 2-(3,5-

25 dimethyloxyphenyl)propyl(2)_oxycarbonyl(Ddz) or trityl (Trt) radical, which can be
removed by weak acids, the t-butylcarbamate (BOC) radical, which can be removed
by 3M hydrochloric acid, and the 9-fluorenylmethyloxycarbonyl (Fmoc) radical; which
can be removed using secondary amines. -



by 3M hydrochloric acid, and the 9-fl uorenyl met hyl oxycar bonyl (Fnoc)

radi cal, which can be renoved using secondary amines. 19 The invention

furthernore relates to a process for preparing di phenyl azetidi none o

derivatives of formulal. RL HH RE R2 RS N:NX o, (CH2)x--Y- R12 R4

R4 (CH2)Y 0-6 [(cH2)Z /(CH2)v WO0-6 (LAG. 5 Ycan be S, 0, (CO, (C9),

CH=CH, C=C, N((Cl1-Co6)-alkyl), N(phenyl), N((Cl-C6)- alkyl-phenyl), _

N(CO (CH2) 1. 10-COOH) or NH, R12 can hg Hor, if Y = (C=O. or (C=S), OH W

can, independently of Y, be an up to trisubstituted aryl or heteroaryl

radi cahedfivérition fldtheprriope relatetSeds prdddsedof S%&m%; GiphkAPak¥tidiAbne

het erocycl oal kyl radical or -S(O,,-, where n = -2, -0-, -(CO-,

- (C=syletivatiyes@f formulgelc. | - N((C1- G6) - al kyl) -, - N(phenyl), - A

N( (C1- C6) - al kyl -phenyl)-, -N(CO (CH2)1.10; COCH)- or -NH or-a bond; v, x, 'y

and z independently of one another can be 0. to 10. ' o
R1 S

~ (CH)v
' (LAG)_/

Y can be S, O, (C=0), (C=S), CH=CH, C=C, N((C4-Cg)-alkyl), N(phenyl), N((C4-Ce)-
alkyl-phenyl), N(CO-(CHz)1-10-COOH) or NH; - -
R12 can be H or, if Y = (C=0) or (C=S), OH;
W can, independently of Y, be an up to trisubstituted aryl or heteroaryl radical or an
10 up to tetrasubstituted (Ca-C1§)-cyclqalkyl or heterocycloalkyl radical or —S(O),-, where
n=0-2,-0-, -(C=0)-, (C=8)-, -CH=CH-, «C=C-, -N((C1-Ce)-alkyl)-, -N(phenyl). -
(’“ N((C1-Ceg)-alkyt-phenyl)-, -N(CO-(CHz)1-10-COOH)- or -NH- or a-bond;

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

In compound I, -(CH2)x-Y-R12 can alternatively also be attached to one of the other
15 two phenyl rings. ' |

The process for preparing compounds of the formula | comprises, for example,

reacting an amine of the formula Il with an élkylating or acylating agent which,

preferably in the omega position; carries a further functionality- if appropriate in _
20 protected form. This functionality is (after deprotection) used for attaching (LAG), for

“example with the formation of ether, amine or amide bonds.



In conpound I1, -(CH2)x-Y-Rl2 can alternatively also be attached to one of
the other- 15 two phenyl rings. The process for preparing conpounds of the
formula | conprises, for exanple, reacting an amne of the. fornula Il '
‘with an alkylating or acylating agent which, preferably in the onega
p05|t|on ‘carries a further functionality- i f appropriate in 20 protected
form This functionality is (after de ﬁrotection) used for attaching (LAG,
for exanple with the formation of etfér, ami ne or am de bonds. 20 The
-exanplﬁé beIOM/seéﬁﬁlto illustrate the invention in nore detail, w thout

i mi ti hge eXAmRleR belowsetvs torlusirala the invention in savrecdatail daithouttisaiting
t he- ex Ian1 e of
o T Pt %ﬂﬁb@@fﬁﬁ‘éﬁ% et thE e:aMpie

2-(4- nethoxyphenyl) 4- oxoazetldln yI]benzyIcarbannyl}phenoxy)ben20|c aci d
(7): g IN/ I OC HIIYI\ HHOOOHd OH 10 a) '
3-[5- (F&IM yIdlnEthyIS|Ianonxy) 5-(4-f1l uorophenyl) - pent anoyl ] - 4- phenyl

SHYT 33‘? BRI o R OB o P B e flumapbenyli -ty srospmeYhs 6 ¢

2-(4- methoxyphenyl)-4-oxoazet|dm 1—yl]benzylcarbamoyl}phenoxy)benzo:c acid (7):

c 7 QVWQOW

OH OH

10
a) 3-[6- (tert-butyld|methylsulanyloxy)—5 (4—ﬂuorophenyl)—pentanoyl]—4-phenyl-
oxazolidin-2-one (1):

N3
0 ~ 0

15 27 g of 3-[5-(4-ﬂuorophenyl)—5¥hydroxypentanOyI]—4-phenyloxazolidin-2-oné, 1369
of tert-butyldimethylsilyl chloride and 10.2 g of imidazole are dissolved in 36 mt of
dimethylformamide and stirred at 60°C for 90 min. After the reaction has ended, the
mixture is dissolved in ethyl acetate and extracted two times with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated under reduced

20 pressure. This gives 3-[5- (tert-butyldimethylsilanylbxy) 5- (4-ﬂuordphenyl) penténoyl]—

4-phenyloxazolidin-2-one (1) of molecular weight 471.65 (C26H34FNO,SI); MS (ESI)

340.28 (MH" - HOSI(CH3)2C(CH3)3) '



of tert-butyldinmethylsilyl chloride and 10.2 g of im dazole are dissol ved
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 two times with water. The organic phase is dried over magnesi um
sul fate, filtered and concentrated under reduced 20 pressure. Thi s gi ves .
" 3-[5-(tert- ‘butyl di net hyl si | anyl oxy) - 5- (4-f1 uorophenyl ) - pent anoyl | - _
4- phenyl oxazol i di n-2-one (1) of nol &ul ar wei ght 471. 65 (C26H34FNO4SI ); M
(ESI): 340.28 (MH+- HOSI (CH3)2C(CH3)3). 21 b)

4-[ 5-8) er t4wgembummmamylamwy55(4eﬂludrbpnenpl)anw-melhmpmwygxz/.phenyI ) -

2 (2-oxo-

onyl ) pent yl am no] benzonitdl & (2): 16.2°

en xazol i din car
G of a5 CraR: %@?‘Wﬂamﬁ ag R PORY )Ry amingInansmeNIey (Zpent anoyi 1 -4 5
phenyl oxazol i di n-2-one (1) are dissolved in 350 m of dichloromethane. 19. 8
m of Hunig base and 10.14 g of

4- [(416@ Wtwt-bwldmmmaqu}mwmmpaea tanoyfndL t he solution

coI

Sol utanomesed 10t ger it f'%“‘i%%e‘“?ﬂﬁé“@imé‘!‘ﬁfﬁ@é#%ﬁ% ghradieds o

S s e i ™

f or and thersolationiis eeoled to RdA°G! 8.52aul obtrumthytsuyl triflate drradded t theand the

2N sul furic acid,

300, H00Rd SobbioR ahd tE BUGLIR IS SR ot foros O%urerﬂTrgésawgaes themodi um

chl ordodted ) U80%T, ard 124 %IQﬂﬂit&mQHﬁ@@ra'cﬁldi‘f%eerIHﬁ@ﬁ a@aaaaa %& and

concentrated under reduced pressure, and t

e resi due |Iica

481 (msixkyeis strrpdmtiram «BMtp -40¢¢ fore2 B/ The Bulutiagi msethen allowed to warm to

A- [ 5- | s
Co, L b mobh bWt 85OR K Kashed sucesssivaliovit2ng rtof
b@Nk t o
f?;z 1%Fc)|{|lg%tt??g n_acreoo]rb%flzzqv/ %ﬂglngir{ Emafn fgg&:‘%ﬁénaéulﬁ@' SHiitiorP4dnd 3at.
sodium chloride solutlon The organic phase is dried over magnesium sulfate and

15

20

25

30

concentrated under reduced pressure, and the residue is purified on silica gel using
n-heptane/ethyl acetate 3/1. This gives 4-[5-(tert-butyldimethylsilanyloxy)-5-(4- |
fluorophenyl)-1-(4- methoxyphenyl)-2-(2-oxo-4- phenyloxazolidine-3-
carbonyl)pentylamino]benzonitrile (2) of molecular weight 707.93 (C41H46FN3058|)
MS (ESI): 590.51 (MH" - C7HsN,).

c) 4-[3-[3—(tert-butyldimethylsilanyloxy)-3-(4-ﬂuorophenyl)propyl]-Z-(4-
methoxyphenyl)-4-oxoazetidin-1-yl]benzonitrile 3):

13.2 g of 4-{5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1 -(4-methoxyphenyl)-

2-(2-ox0-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile (2) are dissolved

in 380 ml of methyl tert—butylether 18.6 ml of N,O-bis(trimethyisilyl)acetamide and
1.86 ml of a 1 M solution of tetrabutylammonlum fluoride in tetrahydrofuran are
added and the mixture is stirred at room temperature for 2 h. After the reaction has
ended, 10 ml of acetic acid are added, the reaction mixture is concentrated under
reduced pressure and the residue is purified on silica gel using toluene/ethyl acetate
50/1. This gives 4-[3-[3-(tert—b‘utyldimethylsilanyloxy)-3-(4—ﬂuorophenyl)propyl]—2-(4—



c) 4-[3-[3-(tert-butyldinethylsilanyl oxy)-3-(4-fluorophenyl)propyl]-2-(4- r
met hoxyphenyl) 4- oxoazetidi'n-1-yl]benzonitrile (3): 13.2 g of ' '
4-[.5-(tert-butyl di methyl sil anyl oxy) - 5- (4-fl uorophenyl) -1 - (4- met hoxyphenyl)
23. 2-(2-oxo-4-phenyl oxazol i di ne- 3-car bonyl ) pentyl am no] benzonitrile (2)
are dissolved in 380 m of nethyl tert-butylether, 18.6 mM of N, Obis
'(tr|methylsHyI)acetamde and 1.86051 of a 1 Msolution of

t et rabut yl ammnl umfluoride in tetralzlydrofuran are added and the m xture -

1S Sty f e acti.o ended, 10
m of hﬁ‘:et. maﬁ)g ﬁ&ﬁdp ﬁ%ﬂéréé%rﬁltnééf(%% @CP ré’fﬁi&'&'r#@? @d under 30
reduc%zbaﬂizﬁél)aMSt(ESl)t &4bdise(MsHDurified on silica gel using :
tol uene/ et hyl acetate 50/1. This gi-ves
4-[3-[3-(tert-butyldinethylsilanyl oxy)-3-(4- f 1 uor ophenyl ) propyl ] - 2- (4 22
met hoxyphenyl ) - 4- oxoazeti di n-1-yl]-benzonitrile (3) of nolecular wei ght
544. 75 (C32H37FN203Si); MS (ESI): 545.56 (MtH+). 5 d)

45[ 3 -q)- (44+F3ﬁ3f(é1ﬁieowpheﬁyl)sﬂdhmﬂwmdyll 2(4&&%%%9%%0&&?8?#“ idin
- yl]- b Olt“lﬁ'ﬂé@b _
4- [3 [3-(t ryi] gﬁ%?'ﬂf | si | anyI oxy) 3-(4-fluorophenyl) propyl]-2-(4-

met hoxyphenyl ) - 4- oxoazeti di n-1-yl]-benzonitrile (3) are dissolved in 65 m
of 10 tetrahégrofuran 0.74 m of acetic acid and 8.03 nl . of al M

sol ut3-61g of 4e3taut 9uarldtm|ethyls|fdnylnxyt}e3 (&ﬂm@bphbuﬂwbpy -@-¢ added and

g EQ? ra gh‘t&&ghﬁﬂﬂbﬁ ’?95\}8?9%? &%?%Hr'gégtgﬁgrﬁ'é@mﬁp\%ﬁjﬂ{lbg %312)([71 urce)f i tshé
40i rrtetiahydrfomﬂaw( OLRATRAORbEE R b8 SRPBIRY mi BF B-1. 0 uGRg) 8F' [ eaction mxt ure

~l s.concentrated under reduced pressure and t is purified by

..si | i detrgly &amamwgrfbmmgdeue |tetgahydremranez(retdﬂﬁedm thicemaddre |s1§t|'n%d9' ves

gxg)gza[et? | éé}] tfef%? ‘{'r?ﬂ‘lg é}% A%g‘ Aé/ Bé?rgﬁg @@Jﬁ’gﬁ t%’ﬁ%ﬂﬁ% onde . '
( C26i42RRNICBIE: thih add=d, Jand4B4 rﬁ&tdr%k‘:‘;ilrred at reflux temperature for another

3 h. The cooled reaction mixture i IS concentrated under reduced pressure and the
15 residue is purified by silica gel chromatography using n-heptane/ethyl acetate 2/1.

This gives 4-[3-[3-(4-ﬂuorophenyl)—3-hydroxyprdpyl]-?'(4-meth6xypheny|)¥44

oxoazehdm— 1-yl]-benzonitrile (4) of molecular weight 430.48 (C26H23FN203) MS

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

20 .
- e) 1 -(4-Aminbmethylphenyl)—3-[3-(4-ﬂuorophenyl)—3-hydroxypropyl]~4-(4-
_. methoxyphenyl)-azetidin-2-one (5):

1.2.2' gof 4-[3-[3-(4-ﬂuorophe'nyl)-3-hydroxypropylj—2—(4—methoxyphenylH—

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

30 gel chromatography using dlchIoromethan_e/methanol/ammonla solution 10/1/0.1.
This gives 1-(4—aminomethylphenyl)—3-[3~(4-ﬂ uorophenyl)-3-hydroxypropyl]-4-(4-



20 e) 1-(4-Anm nomet hyl phenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-
met hoxyphenyl ) -azetidi n-2-one (5): 1.22 g of -
4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4- nethoxyphenyl) 4 25 .
oxoazeti.din-1-yl]-benzonitrile (4) are dissolved in 90 ni of ethanol, 10 m
of conc. ammonia solution and an excess of Raney nickel are added, and the
m xture is- stirred at 60C and a hydéggen pressure. of 10 bar for 8 h. '
CNernight the reaction mxture coo to roomtenperature, and the next

‘day, cat IS re ved, , t.h rate.i n under, reduced
pressm'e ?\%'é(b‘aezﬁt'g @‘ep(ﬁ) f.%ﬂeﬁvaEW%@@déiféaﬁfeaﬁn&@g dhy usi ng .
di chl egnyesfe e(l MRt hRpR)./ ammoni a sol ution 10/1/0.1. . This gives S
1- (4- am nomet hyl phenyl )=3-[ 3-(4-fl uorophenyl) - 3- hydroxypropyl] 4- (4 23

met hoxyphenyl ) - azeti di n-2-one (5) of nol ecular weight 434.51 (C26H27FN203);
M5 (ESI): 418.2 (MH.NH3). 5 f) 2,3,4,5, 6-Pentahydr oxyhexyl am de of

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

4.8 - fxybi 2lEamtPeitallydosybxdfartide of ¥, al-ogiiisbshzolé Sciayspended in 10
of - dr? di met hyI for ma Kci? gy31>@fa of HOBt and 0.39 g o? g%@ are added-and
the mxture is stirred at roomtenperature for 12 h. The reaction. 10 =

T R S AP RlR .82 R Ao At BRI bR R B Gcrdd T er og
and t e s@espehided ia 10 il bRUBAdIMthyRehiaRRle, 884 §idiHROBEaAdD. 30 Ufe filtrate -

is concentrated to half of its volume using a rotary evaporator, and the
soI ut an: are added gndthe mixtuse isistimed ab roorestamen@tupe ti 12 haTbe |rea¢t|drt ered

under red ucedé\;yrbggé\%?@gddmhé&g%é?}%h%% hﬁé}gbg& nfﬁtﬁyr}'%&gyﬁﬁggyﬁalmege of
(4, 4 tbwydmugmy titrated ithdvdte), thé restitingsaspersionts fikdrediland FROESRNDES: M5
( ES )tltrate%l with &%&nol and filtered again. The filtrate is concentrated to half of its
~ volume using a rotary evaporator, and the_s_olutlon is cooled in an ice bath. The
- resulting precipitate is filtered off with suction, washed with a little ice-cooled
15  methanol and dried under reduced pressure. This gives the 2,3,4,5,6-
pentahydroxyhexylamlde of 4,4'-oxybisbenzoic acid (6) of molecular welght 421 40
(C20H23NOg); MS (ESI): 422.28 (MH )- '

20 g) 2,3,4',5,6-Pentahydfoxyhexylamide of 4-(4-{4-[3-[3-(4-fluorophenyl)-3-
hydroxypropyl]—2-(4—_methoxyphenyI)—4—oXoazetid in-1-
L yllbenzylcarbamoyl}phenoxy)benzoic acid (7):

87 mg of the compound prepared under e) and 90 mg of the compound'prepared
25  under f) are, at room temperature, dissolved in 3 ml of dry dimethyiformamide, 31 -
mg of HOBt and 39 mg of EDC are added and the mixture is stirred at room
temperature for 12 h. The reaction mixture is evaporated to dryness under hlgh
vacuum and the residue is titrated with dichloromethane, fi Itered off with suction,
washed with dichloromethane and dried under reduced pressure. This gives the
30  2,3,4,5,6-pentahydroxyhexylamide of 4-(4-{4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-



20 g) 2,3,4,5, 6-Pentahydroxyhexyl am de of 4-(4-{4-[3-[3-(4- quorophenyI) 3-
hydroxypropyl] 2- (4- et hoxyphenyl ) - 4- oxoazeti di n- 1-

- yl'Tbenzyl car banoyl } phenoxy) benzoic acid (7): 87 ng of the conpound prepared
under e) and 90 ng of the conpound prepared 25 under f) are, at room :
tenperature, dissolved in 3 m of dry dinethylformamide, 31 ng of HOBt and
39 g .of EDC are added and the m xturg is stirred at room tenperature for.
12 K. The reaction mixture is evaporated to dryness under high vacuum and

the r red off wi.th s i on,
mshe?%ﬁ% tﬁ?’é‘fﬁ r@ﬁ Rgér)\éeibéﬁf qdﬂ %‘%@5’"?‘8@@@@ SE?EEQ}C aﬁﬁfg)gl ves
t he 30vith 3 Molecalapeigtity88703Y K@&waﬁNsl@@f MS pssu% 838,39 (MH").
4-(4-{4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl] '
2- (4- met hoxyphenyl ) - 4- oxoazet i di-n- 1- yI]benzyIcarbannyl}phenoxy)ben20|c aci.d
(7) with a nolecular weight 837.90 (CA6H48FN3011); Ms (ESI): 838,39 (Mt).
5 Exanple 11 2,3, 4,5, 6-Pent ahydr oxyhexyl am de of : : '
4-34-{4-[3-(3- hydroxy 3- phenyl pr opyl ) - 2- oxo- 4-
pheny@zet | d||(1 1-yl ] benzyl.car banoyl } phenoxy) benzoic acid (9): HONOH I~
( y/ .HO H 10 a)

L (4 o BSTTBLIHBRGAhhSxin 5 AU B SpredAsbyi L .5,'<8"4,

p enylazetldln 1-yl]benzylcarbamoyl}phenoxy)benzouc acid (9) - -

. O N o ' ot
C} _ ’ o mp Oﬁ(“%OH
) o o H OH
10 ' | _
a) - 1- (4-Am|nomethylphenyl)-3 -(3- hydroxy-3 phenylpropyl)—4 phenylazetldm-2-
- one (8)
o O

This compound Is prepared as described above for 1-(4~am|nomethylphenyl)-3 -[3-(4-

15 fluorophenyl)- -3-hydroxypropyl}-4-(4-methoxyphenyl)- azetidin-2-one, except that 3-[5-

' (tert—bptyldtmethylsnlanyloxy) 5-phenylpentanoyl]-4-phenyloxazolidin-2-one and 4-

(‘ (benzylideneamino)benzonit'rile are used. This gi\)es 1-(4'-aminomethylphe’hyl)—3'-(3- '
hydroxy—3 phenylpropyl)—4 -phenylazetidin-2-one (8) of molecular welght 386.50
(025H26N202) MS (ESI): 370.2 (MH"-NH3).

20

b) 2,3,4,5,6-Pentahydroxyhexylamide of 4-(4-'{4'-[3~(3-hydrOxy-3-phenylprOpyl)-Z-
oxo-4-phenylazetidin-1 -yl]ben_zylcarbamoyl}phenIOXy)benzoic acid (9):

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



Oi NH2 This compound is prepared as described above for

1-(4- an1nonethy|pheny|) 3-[3-(4- 15 L
f1 uor ophenyl ) - 3- hydr oxypr opyl ] - 4- (4- net hoxyphenyl ) - azetldln 2-one, except
that 3-[5- _ :
(tert- butyldlnethyIS|Ianonxy) 5- phenyl pent.anoyl | - 4- phenyloxazolldln 2-one
and 4- (benzyl|denean1no)benzon|tr|Ie are used. ThIS glves .

1- ( 4- ami nonret hyl phenyl ) - 3=( 3- 25

‘hydr oxy- 3- phenyl propyl ) - 4- phenyl azeti di n- 2-one (8) of mol ecul ar melght

386. SRentabydipgRexdamideof Bu1){4-[37(3-Rydridky- -INpRenylBRPN)-2-0x0-4-

2,3, 4 h I de, of

4’ (4- Qli @g%g cﬁrt]ﬁck{r”&@-xﬁgye{f}%mnam Bsggpeqo)g_)benzmc acid (9) of molecular weight - -

0XO0- QWBQXWNQO%)*MS@SUZYQGQFW?' } phenoxy) benzoic acid (9): 25 The
W

benzyl am.ne fromlla 1s reacted 2,3,4,5, 6-pent ahydr oxyhexyl am de -
of 4,4'-oxybisbenzoic acid fromIf as descrl bed I n Exanpl e I. This gives

-the 2,3,4,5,6 25 pentahydroxyhexyl am de of

4-( 4- {4 [3- (3- hydr oxy- 3- phenyl propyl ) - 2- oxo- 4-
phenyl azeti di n-1-yl ] benzyl car banoyl } phenoxy) benzoi ¢ aci d (9) of nolecular
vve| gg__f 789 89 (CA5H47N3010); ‘M5 (ESI): 790.26 (M#). 5. Exarrpl e Il

xanap ledh ahydr oxyhexyl am de of -

+ 2 gl RERTB S L BEAccomny s sirnstico

aci d Z a@methd)@phenyl)-4~b)<oézétldlh 1|:Slllﬂben£yl&'}bamoyl}-benzyi)—benzolc acid (1 0):

10

The compound of Example il is obtained analogously to the broeedure of E*ample i |
except that the 2,3,4,5 6-pentahydroxyhexylamide of diphenyimethane-4,4'-

15 dicarboxylic acid is used. This gives the 2,3,4,5,6- pentahydroxyhexylamude of 4-(4-

{4-[3-[3-(4-fluorophenyl)-3- ~-hydroxypropyl}-2-(4- methoxyphenyl)~4-oxoazettdln -1-yl}-
benzylcarbamoyl}benzyl)benzoic acid (10) of molecular welght 835.93
(C47H50FN3010) MS (ESI): 836.18 (MH").

20

Example IV

1-[4-(4-{1-(4- Fluorophenyl) 3-[3- (4-ﬂuorophenyl) 3- hydroxypropyl]-4—oxoazet|d|n~2-
yl}phenoxymethyl)benzyl]-4 -aza-1- azomablcyclo[Z 2.2Joctane bromide (13):

25



O 0 OH OH The conpound of Exanple Ill is obtained anal ogously to the

procedure of Exanple |, except that the 2,3,4,5, 6- pent ahydr oxyhexyl am de

. of _di phenyl nethane-4, 4' 15 di carboxylic acid is used. This glves the
2,.3,4,5, 6-pent ahydr oxyhexyl am de of 4-(4-

{4 [ 3-[3-(4-fluorophenyl) - 3- hydroxypropyl] 2- (4 nethoxyphenyl) 4 oxoazet|d|
-l -yl ] - benzylcarbannyl}benzyl)benéglc acid (10) of nol ecul ar wei ght -
835.93 (CA7H50FN3010); Ms (ESI) 18 (MH). 20 Exanple IV '

1- [ 4- (4-{1- (4-Fl uor oghenyl ) - 3-[3- (4-fl uorophenyl ) - 3- hydroxypropyl] 4- oxoaze

tidin-2- yl}pheno % et benzyl ] - 4-aza=1- azoni.abi cycl o[ 2. 2. 2] oct ane
brom de (13); 25 H ol~ a)

 4-[ 4- (4- Br ojjonet hyfHenz ﬁhenyl] 1- (4 f1 uor ophenyl ) - 3- [3-(4- 5
fl-uor of _ ' ydroxyprofyl azeti di n-2-one (12): ZBr 3.0 g of
1- (4-4 %

gf:gi (drfluorophenyl) 3- hydr oxypropyl ] - 4- (4-

p- 2-one (11) 7.0 g of 1, 4-Dbisbrononet hyl benzene and
5.0.9 10 of pota55|untcarbonate are dissolved in 100 m  of :

di met hyl formam de and stirred at roomtenperature for 90 mn. After the.
reaction has ended, the mixture is dissolved in ethyl acetate and _
extracted two tines mnth wat er. The organic phase |s dried over nmagnesi um

| f d Th i due " i '
o Sy LA oA S B S Vel 65 5% o
05I orl ess ﬂuorophenyl)—3- hydroxypropyl]azetldln-z-one (12): : .

age8

F

3.0 g of 1-(4- ﬂuorophenyl) 3-[3-(4-fluorophenyl)-3- hydroxypropyl]-4 (4-

hydroxyphenyl)- azetldln—2 -one (11) 7.0 g of 1,4- blsbromomethylbenzene and 5.0 g
10 . of potassium carbonate are dissolved in 100 ml of dimethylformamide and stirred at
room temperature for 90 min. After the reaction has ended, the mixture is dissolved
in ethyl acetate and extracted two times with water. The organic phlase is dried over
‘magnesium sulfate, filtered and concentrated under reduced pressure. The residue
is purified by flash chromatography (n- heptane/ethyl acetate) Yield 3.2 g of coIorless o
..#  crystals (12) of molecular weight 592.49 (CaszgBerNO;;) MS (ESI) 592.2 (MH ). |

b) 1-[4-(4-{1-(4-F luorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxypfopyl]-4-
oxoazetidin-2- yl}phenoxymethyl)benzyl]-4-aza-1- -azoniabicyclo[2.2. 2]octane
20 bromide (13):

180 mg of (12) and 300 mg of 1,4-diazabicyclo[2.2. 2]octane (DABCO) are dissolved
in Sml of toluene and stirred at 80°C for 90 min. After the reaction has ended the

mixture is allowed to cool and the colorless solid is filtered off with suction. This gives



D5 crystals (12) of nDIecuIar wei ght 592. 49 (C32H288rF2hKB) M5 (ESI):
592.2 (M#). D) _
1-[4-(4-{1-(4-Fl uorophenyl)-3- [3 (4- quorophenyI) 3- hydroxypropyl] 4-
oxOazeti di n-2- yl } phenoxynet hyl ) benzyl]. . 4-aza- 1-azoni abi cycl of 2. 2. 2]octane
20 bromide (13): 180 ng of (12) and. 300 ng of 1, 4-diazabicyclo[2.2.2]octane
(DABCO) are dissolved in 5m of toluene and stirred at 80C for 90 mn.
After the reaction has ended, the nRfture is allowed to cool and the
colorless solidis filtered off with suction. This gives 27 195 ng of

pr odut®5 (IBPf pfoduct ¢t3)l afmioks cgitdr ﬁ%hﬁ@oﬁ%gﬁ,,ﬂﬁ@@;@s) Mz (ESf)) - 624. 30 |

(IVH+)
gggﬁﬁ&ﬂ@hyl) 3- [3 (4- quorophenyI) 3- hydroxypropyl ]-4-(4-{4-[(2, 3, 4 5

6 pent ahydr oxyhexyl am ne) met hyl ] benzyl oxy} phenyl ) azeti di n-2-one (14) O H
HOCFH HHOHOHd 10 .60 ng of (12) and 150 ng of glucam ne are

di ssolved in 5m of di met hyl formanmi de. and stirred at 80C for 90 min. After
tge reacti on has ended the mxture is dissolved in ethyl acetate and
eXtracted.two tines with water. The organic phase is dried over 15 _
.rragneg)kamp@N/f ate, filtered and concentrated under reduced pressure. The
residue :1s purified by flash chromatography . (nmethyl ene '

chl ori-fFitaraphenylk3:3- ~(4aftmanophenyl)-3-hydroxypropyt}-4-(4-{4- [(2 3,4,56-
pentahydroxyhexylam|ne)methyl]benzyloxy}phen_yl)azetld|n-2—one- (14)

N |
N ' N on M |

10 ' F

60 mg of (12) and 150 mg of glucamlne are dlssolved in 5ml of dimethylformamide
and stirred at 80°C for 90 min. After the reaction has ended the mixture is dlssolved" '
in ethyl acetate and extracted two times with water. The organic phase is dned over
15 | magnesium sulfate, filtered and concentrated under reduced pressure. The residue
is purified by flash chromatography' (methylene chloride/methanol/conc. ammonia
30/10/3). Yield 33 mg of a colorless solid’ (14) of molecular weight 692.76
(CagHa2F2N20g); MS (ESI): 693.5 (MH"). .

)

20

Exarhple Vi .
1-[2-(4-(1 -(4-Fluorophenyl)-3-[3—(4—ﬂuorophenyl)—3-hyd roxypropyl}-4-oxoazetidin-2-
yl}phenoxymethyl)benzyl]-4-aza-1 -azoniabicyclo[2.2.2]octane bromide (16):

25



30/10/3). Yield 33 ng of a colorless solid (14) of nolecul ar. wei ght 692. 76
(C38H42F2N208) M5 (ESI): 693.5. (M+). 20 Exanple VI

1-[2-(4-{1-(4-Fluorophenyl)-3-[3-(4-fl.uorophenyl)-3- hydroxypropyl] 4- oxoaze
ti.din-2- yl}phenoxynet hyl)benzyl]-4-aza-I-azoni abi cycl o[ 2. 2. 2] oct ane
bromde (16): 25 28 HBr 1/ ONF a)
4-[-4- ( 2- Bronnnethylbenzyloxy)phenyl]jg;(4 fl uorophenyl)-3-[3-(4- 5
fl uorophenyl) - 3- hydroxypropyl] -azetidin-2-one (15): Br -/ NN | :
1- (4 Fl uor ophenyl ) -3-[ 3- (4 f ophenyl ) - 3- hydr oxypr opyl | - 4- ( 4- hydroxypheny
) - 10 azeti.din-2-ong-(11) ,éif%acted with'1, 2- bi sbronomet hyl benzene and.

Bl ¢ y to Exanpl e IV giving a colorless SO|Id
(15). of nol Di Gﬂs592 49 (C32H28BrF2NB); Ms (ESI): 592.2 (MH).
Jor opfie ¥J)-3-[3-(4-fluorophenyl)73-hydroxypropyl]44- :

. %phenoxyne ‘hyl ) benzyl ] - 4- aza- | - azoni abi cycl o[ 2. 2. 2] oct ane
brom gex¢io6) . (Y DABCO are dissolved in toluene and reacted
anal.ogously to Txa eV, 20 gi ving the product (16) as a colorless solid-
of nol ecul ar wei ght 704.66 -

a) 4-[4-(2-Bromolmethy_lbenzyloxy)phényl]-1 -(4-ﬂuorophenyl)-3—[3§(4-
5 | ﬂuorophenyl)-3-hydr9.xypropyl]_-azetidi_n-z-one (15):

7

1-.(4-F|uorop_henyl)-3-[3-(4-ﬂuorophenyi)—3-hydroxyp'ropyl]-4-(4'~hydroxyphenyl)—

10 azetidin-2—o.ne (11) is reacted with 1,2-bisbromomethylbenzene and potassium
carbonate analogously to Exampje v, giving a colorless solid (15) of molecular
weight §92.49 (CaszgBerNosl); MS (ESI): 592.2 (MH").

15 b) 1-[4-(4-{1-(4-Fluorophenyl)—3-[3-(4-ﬂuoroph’enyl)-3 -hydroxypropyl]-4-
oxoazetidin-2- yl}phenoxymethyl)benzyl]4-aza-1- azonlablcyclo[2 2.2]octane
bromide (16):

(15) and DABCO are dissolved in toluene and reacted analogously to Example IV,
20  giving the product (16) as a colorless solid of molecular weight 704.66
(C33H4oBrF2N303)_; MS (ES|)62430 (MH+)



(C38H40Br F2N3X3) ; Ms (ESI): 624.30 (MH). 29 Exanple VI

1- (4- Fl uor ophenyl ) -3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-(4-{2-[(2,3,4,5.

, 6- pent ahydr oxyhexyl am ne) net hyl ] benzyl oxy) phenyl ) azeti di n-2-one (17): 5
HO HOH HOHOHH / NOF (15 and glucam ne are dissolved in '

di et hyl f or mam de and reacted anal ogously to Exanple V. giving the product
(17) as a colorless solid of molecular wei ght 692. 76 10 (C H42F2N208) VS
~(ESI'): 693.5 (Mt). Exanple VI11 1529
1-[3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl) - 3- hydroxypropyl] 4- oxoaze
tidin-2- yI}phenoxynethyI)benzyI] 4-aza- 1- azonlablcyclo[z . 2] oct ane
bronide (19b" - - - H N Br C))aF 20

Example
1-(4- Fluorophenyl) -3-[3- (4-ﬂuorophenyl)—3 hydroxypropyl]—4 (4—{2 [(2,3, 4 5,6-
pentahydroxyhexylamnne)methyl]benzyloxy}ph_enyl)az_etld|n-2—one (17):

HO )
OH

- (15) and glucamine are dissolved in_dimethylforma_mide and reacted'a‘nalogously to
Example V, giving the product (17) as a colorless solid of molecular weight 692.76 -
10 (CssHa2F2N20s); MS (ESI): 693.5 (MH").

Example VIII
15  1-[3-(4-{1-(4-Fluorophenyl)-3-[3- (4—ﬂuorophenyl)—3 hydroxypropyl]-4-oxoazet|d.n- -
yl}phenoxymethyl)benzyl}-4-aza-1-azoniabicyclo[2.2.2]octane bromide (19):

20
a) 4-{4-(3-Bromomethylbenzyloxy)phenyl}-1-(4-flucrophenyl)-3-{3-(4-
fluorophenyl)-3- hydroxypropyllazetidin-2-one (18):



a) 4-[4-(3-B rononet hyl benzyl oxy) phenyl ].- 1- (4-f | uor ophenyl ) - 3-[ 3- (4-
f 1 uor ophenyl ) -3- hydroxypropyl]azetidin-2-one (18): 30 0O H- Br O
- 1- (‘4- Fl uor ophenyl ) - 3-[ 3- (4-f |l uor ophenyl ) - 3- hydr oxypr opyl J-4-(4- '
_hydroxyphenyl ) azeti-din-2-one (11) is reacted with 1, 3-bisbrononethyl benzene
and 5 potassium carbonate anal ogously to Exanple IV giving a colorless
sol-id.(18) of nol ecul ar wei ght 592. 490( C32H28Br F2NG3) ; Ms (ESI): 592.2
1-[3-(4-{1-(4-Fl uorophenyl
oxoazeti di n-2- yl}phenoy
vn e | ssol'ved in- toluene and reacted
anal ogousl y LoyBXa V,’ gi vi ng the product (19) as a colorless solid of
nmol ecul ar @ -
, 6- .pent ahydr oxyhexyl ani ne) net hyl ] benzyl oxy} phenyl ) azeti di n-2-one (20): 0
H-- NOHOH N HO. _
] hydroxyphenyl)azetidin-2-one (11) is reacted with 1 ,3- blsbromomethylbenzene and
| potassium carbonate analogously to Example 1V, giving a colorless solid (18) of

(MH) Cb)
=3-[ 3- (4- quorophenyI) 3- hydroxypropyIJ 4 10
et )y )benzyl] 4-aza-|-azoni.abicycl o[ 2. 2. 2] oct ane
bromde (19): (18
‘ '.' .15, ( C38HA0B F2N303); M5 (ESI): 624.30 (M). ~..

Exampl e 1 XF20™ O ' -
1- (4-Fl uor ophenyl) - 3 [ 3- Fuorophenyl) 3- hydr oxypropyl J- 4- (4 {3-[(2,3,4,5

1-(4-Fluorophenyl)-3-[3- ~(4-fluorophenyl)-3- hydroxypropyl]-4 -(4-

molecular weight §92.49 (CaszaBerNOs) MS (ESI) 5922(MH ).

b) - 13- (4-{1 ~(4-Fluorophenyl)-3-[3- -(4- ﬂuorophenyl)—3 hydroxypropyl]-4-

10 . - oxoazetidin-2- yl}phenoxymethyl)benzyl]—4-aza 1 -azomablcyclo[2 2. 2]octane
bromide (1 9)

(18) and DABCO are dissolved in toluene and reacted analogously to Example 1V,
giving the product (19) as a colorless solid of molecular weight 704. 66
15 (C33H4oBrF2N303) MS (ESI): 624.30 (MH"). '

Example 1X
20  1-(4-Fluorophenyl)-3-[3- (4-ﬂuorophenyl) 3- -hydroxypropyl]-4- (4 -(3-[(2,3 4 5,6-
pentahydroxyhexylam1ne)methyl]benzyloxy}phenyl)azetldln-2—one (20):

OH
OH

HO OH




OHO OH F 31 (18) and glucam ne are dissolved in dinethylfornmam de and

react ed anal ogously to Exanple V, giving the product (20) as a colorless

SO|Id of nDIecuIar wei ght 692.76 (C38FM2F2N2CB)' M5 (ESI): 693.5 (NPH) 5
Exanmpl e X -

1-[4'-(4-{1-(4-Fluorophenyl)-3-[3- (4 quorophenyI) 3- hydroxypropyl]4 oxoaze

tidin-2-

yl Yphenoxynet hyl ) bi phenyl - 4- ylnethyl314 aza- 1-azoni abi cycl o[ 2. 2. 2]octane

bromi.de 10 (22): 0 HBr / N 15. a). :

4- ][4 (18)- aﬁdegnEEEhﬂNé br@h%léblveﬂ itk ik ﬁb}mbﬁﬂaé]an%r)r%écfédlé‘ﬁé’l%%ﬂié(y)tlg [3 (4

) .

1

| ugr ophenyl ) - 3- hydr oxy ropﬁl ] azeti di n- 2- one
20 Example glvmg he product (20) as a colorless solid of molecular weight 692.76

(4- Fé?p{dgpfﬂ?@y )M§ @%%&Iy@ﬁgenyl) 3- hydr oxypropyl ]-4-(4-hydr oxybhéhy‘ |

. ‘one d wth 4,4 -bisbrononet hyl bi phenyl and
pot aSSI um carbonate anal ogously to Exanple |V, giving a colorless solid _
(21) of nol ecul ar weight- 668.54 (C38H32Br F2NO3); Ms (ESI): 668.1 (MH+). 32
) 1-14"-(4-{1- (4 Fl uor ophenyl ) - 3-[ 3-(4-fl uorophenyl) - 3-hydroxypropyl]-4

: _Example X
1-[4"-(4-{1-(4- Fluorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxypropyl]—4-oxoazet|d|n—2-
R yl}phenoxymethyl)blphenyl-4-y|methyl]-4-aza 1—azon|ab|cyclo[2 2. 2]octane bromide
10 (22):

15 . a) '4-[4-(4'-Bromomethylbiphenyl—4-y|methoxy)phenyl]-1-(4-ﬂUOrophenyl)—B-[S-(4n
fluorophenyl)-3-hydroxypropyllazetidin-2-one (21):

20 1-(4-Fluorophenyl)-3'—[3-(4-ﬂuorophenyI)—3-hydroxypropyl]—4-(4-hydroxyphenyl)—-
azetidin-2-one (11) is reacted with 4,4'—bisbromomethy|biphenyl and potassium -
carbonate analogously to Example IV, giving a colorless solid (21) of molecular
weight 668.54 (CasH32BrF,NOs); MS (ESI): 668.1 (MH"). |



oxoazetidin-2- yl)phenoxynet hyl)bi phenyl - 4-yl nmet hyl ] - 4=aza- 1-

azoni abi cycl o[ 2. 2. 2] oct ane brom de (22): 5 (21) and DABCO are dissolved in
toluene and reacted anal ogously to Exanple 1V, giving the product (22) as
a golorless solid of nolecular weight 780.76 (C44H44BrF2N3G3); MsS (ESI):
700.3 (MH). 10 C Exanple Xl 1-(4-Fluorophenyl)-3- [3 (4-1l

uor ephenyl ) - 3- hydr oxypropyl j - 4- (4-{4':[(2,3,4,5, 6-

pent ahydr oxyhexyl am ne) - net hyl ] - bi phet§l - 4- yl nmet hoxy) - phenyl) - azet i di n- 2- on
e (23): 15H \ HOH NONN F OH OH (21) and glucam ne are di ssol ved in

~di met hyl f or mani de and reacted anal ogously to c~ Exanple V givi ng the .
- produdd) (23]-[4s(4a1c pﬁjbm | ALref t 7688
(C44H46)F2N205£ X NE ((AESI ewy ?’W“%@“ﬁv'ﬁ?ﬁ roxypropy 1-4-
1- (g {4-]3- ?mqwudlm&ryj x%ln&thylwlphamlo?ylrﬂietﬁy(]ﬂt aféiﬂoxgpgegyl) 4- ox0az
t 1- -4 t
SI’IOFT: Se (Zéiorgggggéxﬁé BYoc?tanee%%gmude 28228. azoni abi cyc 0[ ]octane
5 | | . :
(21) and DABCO are dlssolved in toluene and reacted analogously to Example IV,
giving the product (22) as a colorless solid of molecular welght 780 76

(C44H448rF2N303) MS (ESI) 700.3 (MH )-

Example X|
- 1-(4-F Iuorophenyl)—3—[3—(4-ﬂuorophenyl)-3-hydrbxypropyl]-4—(4-{4'—[(2,3,4,5,6- -

N 'pentahydroxyhexylamine)—methyl]—biphenyl—4-ylmethoxy}—phenyl)-azetidin-2-one (23):

Cf (21) and glucamine are dissolved in dime_thylformafnide and reacted analogously to
Example V giving the product (23) as a colorless solid of molecular weight 768.86
20 (CasHagF2NoOg); MS (ESI): 769.3 (MH'),

: Example Xl . .
25 1-(4-{4-[3-[3-(4- Fluorophenyl)—3 -hydroxypropyl]-2-(4- -methoxyphenyl)-4-oxoazetidin- 1-
yll-phenoxymethyl}-benzyl)}-4-aza-1- -azoniabicyclo[2.2.2]octane bromide (26):



H O a) 3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-1- (4 hydr oxyphenyl) - 4- (4-

met hoxyphenyl ) -azetidin-2-one (24): 5 o- HF ON . OH This conpound is,

prepared as descri bed above for 1-(4-am nonethyl phenyl)-3-[3-(4- S

fl uorophenyl) - 3- hydroxypropyl] 4- (4- et hoxyphenyl ) - azeti di n- 2- one (steps a,

b, ¢, 10 and d), except that [(4 met hoxybenzyl i dene) - an1no] phenol is-

used. This gives 3-

[3-(4- quorophenyI) 3- hydroxypropyl]3j (4- hydr oxyphenyl ) - 4- ( 4- nethoxyphenyl

y - azetidin-2-one (24) of nolecular weight 421.47 (C25H24FND4) M5s (ESI):

422. 2 (NPH) 15 b) p—
~ 1-[ 4- (4- br onorret hyf ®enzyl oxy) - phenyl | - 3- [ 3- ( 4- quorophenyI) 3- :
et hoxyphenyl ) -azetidin-2-one (25): 0- OHF N Br 20 34

hydr oxypr ompl | - 4-
3- [3-( Qrephefiyl ) - 3-h droxy yl]-1-(4- hydroxyphenyl) 4-(4- nethoxyphen
s

| T~

@) - 3-[3-(4-Fluorophenyl)-3- hydroxypropyl] 1- (4 hydroxyphenyl)—4 (4- |
' methoxyphenyl)-azetldln-Z—one (24): '

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

10 and d), except that 4- -[(4-methoxybenzylidene)-amino}- phenol is used. This gives 3- |
[3-(4-fluorophenyl)-3- -hydroxypropyl}-1-(4- hydroxyphenyl)-4- (4-methoxyphenyl)-
azetidin-2-one (24) of molecular weight 421.47 (C25H24FNO,); MS (ESI): 422.2
(MH").

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

20



azetidin-2-one is reacted with 1,4-bisbrononethyl benzene and potassi um
carbonate anal ogously to Exanple 1V, giving a colorless solid (25) of
mol ecul ar wei ght 604.52 (C33H31BrFNO4); MS (ESI): 605.2 (M#). 5 .c¢)
1-(4-{4-[3-[3-(4-F uorophenyly3 hydroxypropyl] 2- (4- met hoxyphenyl) 4
oxoazet i di n-1 -yl ] - phenoxynet hyl } - benzyl ) - 4- aza- I

~-azoni abi cycl o[ 2.2.2]octane bromde_(26): 10 -~ (25) and DABCO are
di ssolved in tol uene and reacted anab? gously to Exanpl eV, giving the

—

pr od &%% 0 Lgs solid _of nolecular weight 716.70

(39 SRy Pekhyarosyerop Y. PydesgRbak i methorypheny)-

3-[3- 4- 2, 3,4,

5. 6. é‘ée&@aﬁed%r st e G Pdmdn afeng R PoWsSium terbonatee

((]I 27) : arzjogouslyito aadkpleHVObivibig aNolorVes@tslogﬁ\Z 6fzﬁl)olé’d| lﬂatrgdvé' ﬁ%@@ﬂ e -
r n :

gi vi s e et Ml SRS Pl ) oS8 S0l G of "ol ecul ar wei ght. 704,80 25

(§39HA5FN209); M5 (ESI): 705.31 (NH+):

. ) 1-(4-{4-[3'—[3-(4—FIuorophenyi)—3-hydroxyprbpyl]-2~(4-methoXyphenyI)—4- _
- oxoazetidin-1-yl]- phenoxymethyl}-benzyl)-4 -aza- -azomab|cyclo[2 2. 2]octane
bromide (26):
10 R |
~ (25) and DABCO are dissolved in toluene and reacted analogously to Example IV,
' glvmg the product (26) as a colorless solid of molecular welght 716.70
- (ngH4aBrFN304) MS (ESl) 636.3 (MH").

15

_ _Example Xt
- 3-[3-(4- Fluorophenyl)-3 ~-hydroxypropyi]-4- (4 methoxyphenyl)-1 -(4- {4 [(2,3, 4 5,6-
pentahydroxyhexylamine)-methyl]- benzyloxy}phenyl)—azetldln-2—one (27):
20 '

HO
HQ OH

(25) and glucamine are dissolved in dimethylformamide and reacted analogously to
-Example V, giving the product (27) as a colorless solid of molecular weight 704.80
25  (C3gH4sFN20q); MS (ESI): 705.31 (MH"). |



35 Exanmple X1V
1-[4-(4-{3-[1-(4-Fl uorophenyl)-2-(4-nmet hoxyphenyl) - 4-oxoazetidin-3-yl]-1-
hydr oxypr opyl } - phenoxynet hyl } - benzyl ] - 4- aza- 1- azonlablcyclo[Z 2. 2]octane
bréomde .5 (30): o- NN~ H Br OO I~ F a)

1- (4-

- met hoxyphenyl ) -azeti di n-2-one (28):

Fl uor ophenyl ) - 3-[ 3- hydroxy 3- (4 hydroxyphenyl) propyl] - 4 (4 10

as described above for 1-(4-ani nomet ﬁﬁl phenyl)-3-[3-(4- 15.

b) 3-{3-[4—(4-8romomethylbenzyloxy)-phenyl]-3-hydr0xypropyl}-1 -(4-
fluorophenyl)-4-(4-methoxyphenyl)-azetidin-2-one (29):

HN HO O This conpound is pr epar ed

f I uor ophenyl ) - 3- hydr oxypr opyl ] - 4- (4- met hoxyphenyl ) - azet i di n- 2-one, except
" that 3- [5 (4- hydroxyphenyl ) - 5-hydr oxypent anoyl j - 4- phenyl oxazol idi n- 2- one
and (% P Fg](p‘yenyl) (4- met hoxybenzyl i dene) -am ne are used. This gives '
3. fg &‘Z&E[sm spherphaidn b tidin-2-
v i dth8 azeti di n- 2- one
(28 nol ecafbar wei g pﬁ 47 (Q%%W% %@ﬁh‘fmf)z 2 (M#). 20 b)
3 {3 l[aygrggy;gpg memxymw ﬁl;x;ylbﬁai;a ]-aZOmathucydqs[QCmQIdcténé $romide :
5 (30):
B VT e
: (o)
C C . -
a) 1-(4- Fluorophenyl) 3-{3-hydroxy-3-(4- -hydroxyphenyl)- propyl]-4—(4-
10 methoxyphenyl)—azetldln—Z—one (28):
O—
o
(T 7 VN
HO
I,
- This compound is prepared as described above for 1-(4-aminométhylphenyl)—3—[3-(4-
r_\15. ﬂu'orophenyl)—3-hydroxypropyl]-4-(4—methoxyphe_nyl)—azetidin-2-one, except that 3-[5-
(4-hyd'roxyphenyl)-5—hydroxypentanoyl]-4-.phenylo_xazolidin-2-oné and (4-
fluorophenyl)-(4-methoxybenzylidene)-amine are used. This gives 1-(4-fluorophenyl)-
3-[3-hydroxy-3-(4-hydroxyphenyl)- -propyl]-4-(4- methoxyphenyl)-azet:d|n—2—one (28) of
molecular weight 421.47 (Ca5H24FNO,); MS (ESI) 422.2 (MH"). -
20



fluorophenyl ) - 4- (4- met hoxyphenyl ) -azetidin-2-one (29): 36 0B/ \ N OO
| DF _ _

1- (4- Fl uor ophenyl Y3- [ 3- hydr oxy- 3- (4- hydr oxyphenyl ) - propyl] - 4- (4- met hoxyphen
yl)- azetidin-2-one is reacted with 1,4-bisbrononmethyl ben.zene and

pot assi um carbonate 5 anal ogously to Exanple |V, glVlng a colorless solid
(29) -of ol ecul ar weight 604.52 (C-3H31BrFN04); MsS (ESI): 605.2 (MH). c) -
1-[4-(4-{3-[1-(4-Fluorophenyl)-2-(4-nmethoxyphenyl) - 4-oxoazetidin-3-yl]-1-
10" hydr oxypropyl } - phenoxymet hyl ) sbenzyl | - 4- aza- 1- azoni abi cycl o[ 2. 2. 2] oct ane

brom de (30¥~—(29) and DABCO di ssol ved i'n tol uene and reacted

anal ogously t anple g Ag the product (30) as a colorless solid of
nmol ecul ar wei 71 (9H438r FN304); M (ESI): 636.3 (M—I+) Exanpl e
XV 20

1-{4-[ (4-{1-(4-Fre /- 3\‘(\4 f1uor ophenyl ) - 3- hydr oxypr opy! ] - 4- oxoaz
etidin-2-

yl } - benzyl car banoyl ) - net hyl ] - benzyl} 4- aza- 1- azoni abi cycl o 2. 2. 2] oct ane
trlfluoroacetate (35): 37 HN OHeN NOL"FF

| 1-(4-Fluorophenyl)-3- [3 -hydroxy-3-(4- hydroxyphenyl) propyl]-4—(4-methoxyphenyl)—
| azetidin-2-one is reacted with 1,4-bisbromomethylbenzene and potassium carbonate
5 - analogously to Example IV, giving a colodess solid (29) of molecular welght 604.52
(C33H31BI'FNO4) MS (ESI): 605.2 (MHY).

- c) - 1-[4-(4-{3-[1-(4- Fluorophenyl)-2-(4 methoxyphenyl)—4—oxoazet|d|n-3-yl] 1-
10 - hydroxypropyl}- phenoxymethyl)—benzyl]-4-aza 1-azoniabicyclo[2.2. 2]octane
bromide (30):

(29) and DABCO are dissolved in toluene and reacted analogously to Example IV,
glvmg the product (30) as a colorless sohd of molecular weight 716.70

Example XV _
20 1-{4-[(4{1 —(4-Fluorophenyl)~3 [3-(4-fluorophenyt)-3- hydroxypropyl]—4-oxoazet|d|n-2-

yl}-benzylcarbamoyl)- methyl] -benzyl}-4-aza-1 1-azoniabicyclo[2.2. 2]octane
trifluoroacetate (35):



G F F a) 1-(4-Carboxynethyl benzyl)-4-aza-1-azoni abicycl o[ 2.2. 2] octane
bromde (31): At 70C, 1.0 g of (3-brononethyl phenyl) acetic acid in 5 i
of dinethyl sulfoxide are added to. a solution of 1.5 g of :

1, 4- di azabi cycl o[ 2. 2. 2] octane in 10 m of .dinethyl sulfoxide. After 1. h
100 M of water are added and the mxture is freeze-dried. The residue is
di gested with acetone. The residue contains the product of nolecular 10
wei ght 261.35 (cation: CI5H2IN2Q2+); ¥ (ESI) 261.1 (M; b).

4-[5- (4- Fl uor ophenyl ) - 1- (4- f | uor ophenyl ami no) - 5- hydr oxy- 2- ( 2- ox0-4-

- phenyl oxazol i di ne- 3-car -pentyl]-benzonitrile (32) 15 Under argon,
2.5 g of 3-[5-(4-flu '
2-one are dl% ol ved
4-[(4-f1 uorop enyll

«chl or onet hane, 3 9 g of
mltrlle are added and the mxture s
hyl am ne and, over a period of 30

diisopro

cool ed

mn, ilyl chlori 20 are added to this m xture so

t hat : not exceed -5C. The mxture'is stirred at this
tenperature for ' hour. d then cooled to -25C. 0.8 m of
titaniumtetrachl oride are thenF g9-slowy. The dark mixture is stirred .

at from- 25 to -30C overnight gapd t hen deconposed using 35-m of a 7
percent strength solution of tartaric acid and then stirred at room
tenperature for another 25 hour. 15 m of a 20 percent strength sol ution
" of sodium bicarbonate are then added, 38 and the mixture is again stirred
for. 1 hour. Foll ow ng phase separatl on, the organic phase is washed with

T TR o S e e AR St e bmanioi ne
( xturels heated at reflux for 30 mn and then :
At70°C, 1.0 g of (3- -bromomethylphenyi) acetnc acid in 5 mil of dlmethyl sulfoxide ara |
added to a solution of 1.5 g of 1 .4-diazabicyclo[2.2. 2]octane in 10 mi of dlmethyl |
| sulfoxnde After 1 h, 100 ml of water are added and the mixture i is freeze-dried: The
| residue is dlgested with acetone. The resndue contains the product of molecular |
10 -welght 261.35 (cation: Cy5H,:N,0," ): MS (ESI) 261.1 (M* )

b) 4.-[5-(4-Fluorophenyl)-_1-(4-ﬂu0rophenylamino)-5-hydroxy-2-(2—oxo-4¥
phenyloxazolidine-3-Carbonyl)-pentyl]-benzonitrile (32):
15 B
r« Under argon, 2.5 g of 3-[5- -(4- ﬂuorophenyl) 5- hydroxypentanoyl]-4 phenyloxazolldln- :
2-one are dissolved in 30 ml of dichloromethane, 3.9 g of 4- [(4-ﬂuorophenyllmmo)-
| methyl]-benzonitrile are added and the mixture js cooled to —~10°C. 6.4 ml of
- diisopropylethylamine and, over a period of 30 min, 4.05 ml of trimethylsilyl chloride -
20  are added to this mixture so that the temperature does not exceed —5°C. The
mixture is stirred at this temperature for 1 additional hour and then cooled to —25°C
0.8 ml of titanium tetrachlonde are then added slowly. The dark mixture is stirred at
from = 25 to —-30°C overnight and then decomposed usung 35 ml of a 7 percent
strength solution of tartaric acid and then stirred at room temperature for another
25 hour. 15 ml of a 20 percent strength solution of sodium bicarbonate are then added,



5 concentrated under reduced pressure. The residue is crystallized using
ethyl acetate/heptane. The product is filtered off with suction and dried
.under reduced pressure. This gives the product of nolecular weight 653.81
(C37TH37F2N3O4Si ); M5 (ESI+): 654.3 (M+H+), 582.2 (MrH+-Si (CH3)3).. 10 c)
{1- (4- Fl uor ophenyl ) -3-[ 3- (4- quorophenyI) 3- hydroxypropyl] 4- oxoazeti di n- 2-
yl)- benzonitrile (33): 2 g of

4-[ 5- ( 4- FIuorophenyI) 1-(4- quorophen?ﬁan1no) 5- hydr oxy- 2- ( 2- ox0- 4- phenyl

15 oxa sar bony| benzonitrile are dissolved in 20 nm" of
met hyl éét?{!) ?'?é E'? '%t”‘ﬂ@% %HEGJ' {%d]e?%r Rallewingphase separatioabtheydryamicti um
fl uori pieage ishwdshé@ tam de, - heated at
40C fo? about 1 h. 'I\lﬁ‘em?%ggt%atleé dﬂrﬁ?ﬁé\f%g&hés'yﬁ] ﬁ&f é‘rndchronat ogr aphy.

Af ter goncanitaied én abaut dAdnkl, Fdllaving tivé additivgi 6f 2 A i C aCId is initially
added- s, stirred for .30 mn and then 20 concentrated. 20 ni
of a &Q@iure PQ "ys?(t)éﬁ?%gﬁo}m%m" 4 Iy heatsd af fﬁﬂl_qur MmlamﬂlddhEQ the

resi dlm:ncfemlratté@ sk bE OWi N tlon of a.
spatul a ti gol i d s(gdqet?nﬁglbgg&ﬁjnﬂaé[ree% cﬂﬁéjfsrﬁrg h Y&oncent rated
under 348 mﬁaeesirhe prodtet usefmecmiaoffwtrak@moman@dﬁbBWn&??&&&@e&‘”d the

t d dri.ed n d ft
Cemovdl eg?@?“i%ﬁﬁ%gqﬁe&?wq &f%e@@hwéuém 659 Sl PIN.OBRMS

CH2Cl Z(EJ&i-héﬁﬁAJSM@{J)IS 2 g pr oduct of nol ecul'ar wei ght -
418. 45 (C25H20F2N202) |+) sgﬁsﬂ ?MH+) d)

4-(4- Am nonet hyl phenyl ) - 1 (4 fl uorophenyl)-3-[3-(4- quorophenyI) 3- 30 -

hydr oxypropyl ] -azetidin-2-one (34): 39 200 ng of
({1 (4-fluorophenyl)-3-[3-(4-fl uorophenyl) - 3- hydroxypropyl] 4- oxoazet i di n- 2-
Y

o ot o
bar and at rl)ﬁ?‘}of‘ \F/' = _ '

! 2 g of 4-[5-(4- Fluorophenyl)-1 (4-ﬂuorophenylam|no) 5- hydroxy-2 (2-oxo-4-phenyl-
16 oxazohdlne—3 carbonyl)-pentyl] benzonitrile are dissolved in 20 ml of methyl-tert-butyt
ether and, together with 100 mg of tetrabutylammonium fluoride trihydrate and 1.3 mi
of bistrimethyisilyl acetamide, heated at 40°C for about 1 h. The reaction is.
monitored by thin-layer chromatography. After the reaction has ended 0.2 ml of
| - glacial acetic acid is initially added and the mixture is stirred for 30 min and then
20_ 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. Following addltlon of a spatula tlp of
solid sodium bicarbonate, ‘the mixture is again concentrated under reduced pressure,
the residue is taken up in ethyl acetate and the organic phase is washed with water
and dried, and the residue is, after removal of the solvent, purified by column
25  chromatography (SiO,, CH,Cl/methanol = 100:1). This gives fhe product of
molecular weight 418 .45 (CasH20F2N20,); MS (DCI+): 419 (M+H+).

d) 4-(4-Aminomethylphenyl)-1- (4-ﬂuorophenyl)—3 -[3-(4- ﬂuorophenyl)—3—
30 hydroxypropyl] azetidin-2-one (34):



hours. The catalyst is filtered off with suction, the mxXxture is
concentrated under. 5. reduced pressure and the residue is purified by :
colum. filtration (Si02, CH2Cl 2/ nethanol/conc. NH3 = 100: 10:1). This gives
t he. product of - nol ecul ar .wei ght 422.5 (C25H22F2N202); N5 (DCt+)' 423
(MHH+), 405 (MrH+- H20) 10 e) 1-{4-[(4-{l

- (4- Fl uor ophenyl ) - 3-[ 3- (4-f | uor ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoazet:i di n- 2-

| benz lcarbano | -meth | -ben Y }- B89Y) Y | zyl}-4- aza- 1=azoni a-
bi cyclo 2 2.2]octane; trifluoroacetate (35): A solution of 70 ng . N
4- (4-4@ H‘b‘fﬂ@ﬁmghe!"w)43{31%%@"0“3@0Y'B3{f@‘d€éb(y¥ﬁop)(ll—4-oxoazetld|n-2-

o BPEERgonde R ARIBT AR 80 HCorathBast 4G will G owobeone. smmania,
1 4-
o e ey hickel €8 hhuRag PRSI O Fo bl IR AR AT, O
_ ﬂl me';] 'H?ll"iseﬂﬁﬁrﬁ%!é')’shﬁd' ltered pffwitih suiction, sthermiaturatis conoemegtw widdre for 12
T 2 HPLC (K
28 o PRt Biand afid Bk LR RPIARIT By 2Buf PRl GiBacer on 111 1 e“??)ei
% tri C}-uctzhaeﬂ‘tarml/@ohd) NH, &04@@102121%%0%%3 ithe pm gff m%géﬂ'%gwﬁ{éﬂt

nol e éf ht. 665.81 (cation: N403)

npfr \ 25 22F2N207); MS (DCI+): 423 (M+H"), 405 (M+H H,0).
1 {4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl) 3- hydroxypropyl] 4- oxoaz
etidin-2- yl}-benzyl carbanoyl)-net hyl ]-benzyl } - 1-azoni abi cycl o[ 2. 2. 2] oct ane -
‘trifluoroacetate (37) 30 40 - HN o

”10 e)  1-{4-[(4{1 (4-Fluorophenyl) 3-[3- (4-ﬂuorophenyl)—3 -hydroxypropyl}-4-
( o oxoazetldln-2-yl}-benzylcarbamoyl)-methyl] -benzyl}-4-aza- 1-azon|a-
bicyclo[2.2.2]octane; trlﬂuoroacetate (35):

A soluﬁon of 70 mg 4-(4-aminomethylphenyl)-1 -(4-ﬂuoropheny|)—3-[3-(4-

16 ﬂuorophenyl)-3-hydroxypropyl]—azetidin-2-one, and 23 pl of triethylamine in 0.5 'nil"of'
“dimethylformamide is added to a solution of 84 mg of 1-(4—carboxymethylbenzyl_)'—4—,
aza-1-azoniabicyclo[2.2.2]octane bromide, 64 pl of diisopropylcarbodiimide and
56 mg of hydroxybenzotriazole in 2 ml of dimethylformamide,. and the mixture.is' _
stirred at room temperature for 12 h. The reaction solution is co‘h'centrated and

20 separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) =.80/20 -> 10/90). This gives the producf
_Qf molecular weight 665.81 (cation: CaoHa3F2N,O3); MS (ESI) 665.33 (M.

25
Example XVI
1-{4-[(4-{1 -(4-F|uorophenyl)—_3-[3—(4-ﬂuorophenyl)-3-hydroxypropyl]~4-oxoazetidin-2-
yl}-benzylcarbamoyl)-methyl]-benzyl}-1 -azbniabicycld[2.2.2]octane tﬁﬂuoroaceta-te -
(37): | |
30



. OHO 1 '\ \J NOO F, O FF a _
1- (4- Car boxyret hyl benzyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane bronide (36): 5 The
"synthesis is carried out anal ogously to Exanple XVa) starting with 1.67 g
1- C f azabicyclo[2.2.2]octane. This gives the product of nol-ecul.ar
wei ght 260.36 (cation: G 6H22N102+); MS (ESI) 260.1 (M. 10 b) -

-of-

1-{4-[ (4-{1- (4-Fl uor ophenyl)-3-[3-(

4-
oxoazeti din-2-yl)-benzyl car banoyl ) - mﬂ hyl]-benzyl }-1-
azoni abi cycl o[ 2. 2. 2) octang trifluoroacetate (37): The synthesis is carried

| uor ophenyl )- 3- hydr oxypropyl ] -4=

Xypro

pyl ]-_-. -azetio
1-(4-caf T¢YcN\o[ 2. 2. 2] octane brom de. This gives
the prg cation: C41H44F2N303+); M5 (ESI)

664.38 (N#). 20
1-{4-[(4-{1-(4-F
etidin-2- yl)-benzyl carbarfoyl ) -
trifluoroacetate 25 (39): 41

10

15

20

25

a) 1-(4-C_arboxymethy_lbenzyl)-1-azoniabicyclo[2.2.2]octahe bromide (36): |

- The synthesis is carried out analogously to Example XVa) startiﬁg with 1.67 g of 1-.

~azabicyclo[2.2.2]octane. This gives the product of molecular weight 260.36 (cation:
CisH2oN10,"); MS (ESI) 260.1 (M*). i | |

b) . 1{4-[(4{1 -(4-F-luorophenyI)-3-[3-_(4-ﬂuorophenyl)-'3-hydroxypropy|]-4'-
oxoaz_etidin-2-yl}-benzylcarbamoyl)—methyl]-benzyl}-1- |
azoniabicyclo[2.2.2]octane trifluoroacetate (37):

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

(4-aminomethylphenyi)-1 4(4-ﬂuorop_hehyl)-3?[3-(4-ﬂ_uorophenyl)-‘3-hydroxypropyl]-

azetidin-2-one and 85 mg of 1-(4¢carboxymethylbenzyl)-1 -azoniabicyclo[2.2.2]octane

brom?de. This gives the product of molecular weight 664.82 (cation: Ca1HaaF2N3057);
MS (ESI) 664.33 (M"). ) |

'Example-XVll

1—{4-[(4-{1 -(4-F luorophenyl)—3—[3-(4—ﬂuorophenyl)—3-h'ydroxypropyl]~4—'oxoazetidin-2-l
yl}-benzylcarba moyl)-methyl]-benzyl}-1,4-d imethylpiperazin-1

~-ium trifluoroacetate
(39): | " |

uor o) 1)-3-[3-04-fl uorophenyl) - 3 hydr oxypr'opyl ] - 4- oxoaz
b1 -benzyl }-1, 4-di net hyl pi perazi n-1-ium



NYO OH~ NO FOFOFFFa .
1- (4- Car boxymet hyl benzyl ) -1, 4- dlnethylplpera2|n 1- |un1bron1de (38): .5 _
The synthesis is carried out anal ogously to Exanple XVa) starting with 1.02
m of - .1, 4-dinethyl pi perazine. This gives the product of nDIecuIar melght
263. 36 (catlon C, 5H23N22); M5 (ESI) 263.1 (M. 10 b) - _
1-{4-[(4-{1-(4-Fluorophenyl)-3-[ 3- (441Iuorophenyl) 3- hydroxypropyll-4-
oxoazetidi n-2-yl }-benzyl carbanoyl ) - mét'hyl ] - benzyl } =1, 4- di net hyl - pi per azi n-1
- iumtrifluoroacetate (39): 15 The syntheS|s IS, carrled out anal ogously to
Exanpl e. XVe) starting with 70 ng of 4- _
(4- anmi nonet hyl phenyl ) - 1- (4- fHuorophenyIY3 [ 3- (4-fluorophenyl) - 3- hydroxyprop_
yl]- azetidin-2-one and- 86

g Ip| per azi n-1=i um brom de. ThIS gi ves

" the product o{,HrmI ecul Wn: CAOHA5F2NACB+) ;M5 (ESI)

667. 34 (I\/Hr) 20 Exarrp e 11 '
. = henyl) 3-[3- (4 fluo M\enyl) 3- hydroxypropyl] 4- ox0az

carhamoyl ) - met hyl J@benzyl ) - 4- met hyl nor phol i n- 4-i um

tr_|fl_ar eta‘te ()

F F
a) B 1f(4—Carbc5_xymethylbenzyI)—1,4—di'methylpiperazih-1-ium brdmide (38):' :

C - The synthesis is carried out analogously to Example XVa) starting With 1.02 ml of
1 4-d|methylp|perazme This gives the product of molecular welght 263.36 (catlon
C15H23N202 ) MS (ESI) 263.1 (M),

10 _
b) 1—{4 [(4-{1 -(4-Fluorophenyl)-3-[3- ~(4-fluorophenyl)-3- hydroxypropyl]-4- o
oxoazetidin-2-yl}- benzylcarbamoyl)—methyl] -benzyl}-1,4-dimethyl- -piperazin- 1-.
~ ium trifluoroacetate (39): |

15 - The synthesis is carried out analogdusly‘ to Example XVe) starting with 70 mg of 4-
(4-aminomethylphenyl)-1-(4- fluorophenyl)-3-3- (4-ﬂuorophenyl)—3 -hydroxypropyl]-

C} azetidin-2-one and 86 mg of 1- (4-carboxymethylbenzyl)—1 4-d|methylp|perazm-1-|um' |
bromide. This gives the product of molecular welght 667.82 (catlon C40H45F2N403 )
MS (ESI) 667.34 (M )

- 20

~ Example XVIII

4-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4- ﬂuorophenyl)—3 hydroxypropyl]-4—oxoazet|d|n-2-
25 ~ Yl}-benzylcarbamoyt)-methyl]-benzyl}-4- methylmorpholm—4 -ium tnﬂuoroacetate (41):



HN OHQO | / FOFFFa ,

4-(4- Carboxynethylbenzyl) 4- met hyl nor phol i n- 4- i um bromide (40): 5. The
synthesis is carried out anal ogously to Exanple XVa) starting with 1.65. m
-of* W net hyl norphol i ne. . This gives. the product: of nolecul ar weight -

250. 32-(cation: - Cl4H20N103+); MS (ESI) 250.1 (M+). 10 b)

4-{-4-[1(4-{1-(4-Fl uorophenyl)-3-[ 3-(4; 451 uor ophenyl ) - 3- hydr oxypr opyl ] - 4-
oxoazeti di n-2-yl)-benzyl car banoyl ) - nethyl] benzyl } - 4- met hyl nor pholi n-4-i um
trlfluoroacetate (41): 15 The synthesis is.carried: out analogously to

-3 [3 (4 quorophenyI) {xygr opy! | ; azetidin-2-one and 82 ng of
' 4-ium bronide. This gives the

039H42F2N304+) VB (ESI)

_1#{4-[( 4- ‘ enyl)-3-[3-(4- fI uayophenyl) 3- hydroxypropyl] 4- oxoaz
etidig yl)-be _
nzyl car banoyl ) - met ﬁyl ]- c 1}-1, 4, 75 netQ1yI -[1,4,7]triazonan-1-ium

N F g . P -

trifluoroacetate (43): F

a) , 4_-(4-Carbo’xymethyibenzylH—methylmbrphol_i_n-4-ium bromide (40).

C ‘The synthesis is carried out analogously to Example XVé) starting with 1.65ml of N- -~ |
methylmorpholine. This gives the product of molecular weight 250.32 (cation: '
- C14H20N103%); MS (ESI) 250.1 (M").

10 : : ' '

b) . 4-{4-[(4—{1-(4-Fluo_roph_enyI)-3-[3-(4-ﬂudrop’henyl)43-hydroxypropyI]-4- _
_oxoazetidin-2-y|}-benzylcarbamoyl)-methyl]-be_nzyl}-4—methylm'orpholin-4-ium
trifluoroacetate (41):

15 _. The synthesis is carried out analogously to Example XVe) startmg 70 mg of 4-(4-
amlnomethylphenyl)—1-(4-ﬂuorophenyl)—3 [3-(4-ﬂuorophenyl)—3—hydroxypropy1]-
- azetidin-2-one and 82 mg of 4- (4-carboxymethy|benzyl)-4-methylmorpho||n-4-|um
bromide. This gives the product of molecular welght 654.78 (cation: C39H42F2N304 )
- MS (ESI) 654.31 (M* ).
20

‘Example XIX
1-{4-[(4-{1-(4-Fluoropheny!)-3-[3-(4-fluorophenyl)-3- -hydroxypropyl]-4-oxoazetidin-2-
25  yl}-benzylcarbamoyl)-methyl]- -benzyl}-1,4,7-trimethyl- [1 4,7]triazonan-1-ium '
' trifluoroacetate (43):



OHN FI .~O0O~\. ., FOFO F5a)

1,4, 7-Trinethyl-1-T4-(2- oxopropyl)- benzyl]-[ 14, 7]tr|azonan 1-i um bromi de
(42): The synthesis is carried out analogously to Exanple XVa) starting
with 500 ng of - 1,4,7-trimethyl-[1,4,7]triazonane. This gives the product.
of nol ecul ar wei ght 321.47. . 10 (cati on: CI18H3IN32+); Ms (ESI) 321.2 (M.
b). 1-{4-[ (4-{1- (4-Fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl ]-4-
oxoazeti di n-2-yl }-benzyl car banoyl ) - @& hyl ] - benzyl }-1, 4, 7-tri methyl- 15

[1,4,7]triazonan-1-iumtrifluoroacetate (43): The synthesis. is carried out
- anal ogously to Exanple XVe) starting 70 ng of 4-(4

[
!

am nonet.hyl phenyl) 1- (‘4-f1 porophenyl ) - 3-[ 3-(4-fl uorophenyl) - 3- hydroxypropyl
]- azetidin- 2-one and Zkﬁg of 1,4, 7-trinethyl-1-[4-(2-oxopropyl)- benzyl] -

o This gives the product of nolecular
03+) ;, ESI) 724:40 (M. 44 Exanple XX

- 2- OX -fl/phenyl azetidin-1-yl]-
a\\ajﬂn abi cycl o[ 2. 2. 2] oct ane
. -0 |
FXU\O"
- F._ _

5 a) 1 4 ,7-Trimethyl-1-[4- (2 oxopropyl)-benzyl]- [1 4 7]tnazonan-1-|um bromlde
(42):

The synthésis is carried out analogously to Example XVa) starting with 500 mg of
1,4,7-trimethyl-[1,4 7]tnazonane This gives the product of molecular welght 321 AT
10  (cation: C1gHa1N302"); MS (ESI) 321.2 (M").

b) 1-{4-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-
oxoazetidin-2-yl}-benzylcarbamoyl)-methyl]-benzyi}-1,4 7-tnmethy|-
16 [1.4 7]tnazonan-1—|um trifluoroacetate (43):
The synthesis. is carried out analogdusly to Example XVe)'starting 70 mg of 4-(4-
aminomethylphenyl)-1 -(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-
azetidin-2-one and 200 mg of 1,4 7—triméthy|—1-[4-(-2—'oxopropyl)-benzyI]-

20 [1,4,7]triazonan-1-ium bromide. This gives the product of molecular weight 724.92

(cation: C4oHasF2N4O3"); MS (ESI) 724. 40 (M*).



FO YI \FF O The synthesis is carried out anal ogously to Exarrpl e XVe)
starting 60 ng of 1-(4-

-am nomnet hyl phenyl) 3- (3 hydr oxy- 3- phenyl propyl) 4- phenyl azeti di n- 2- one (8)

~and 82 10 ngy of

1- (4- car boxymet hyl benzyl ) - 4- aza- 1- azoni abi cycl 0[2 ‘2. 2] octane brom de. Thi s
gi ves the product of nol ecul ar wei ghjq629. 83-(cation: CA0H45F2N403+.); MS

(ESI') - 629.35 (M. ~~ 5 Exanple XX :
N (4- E)tamﬁ}d:)(p(or ophenyl) - 3-[ 3- (4-f | uor ophenyl) - 3 hydr oxypr opyl] 4- oxoazetid

'benzyi/'i’lﬂ“{'[@ ~(3-blydr M3Wlmhgﬁ)—ﬂw@e«ﬂmmymbﬂdﬁwﬂ phenyl } acet am de
46 :
fat &e‘@vaé%be"m rgﬁyﬁﬂ%;e@mﬁm nwzw@nmtome@pgc&mﬂ&omam) E

@4
5.

O

- The synthesis is carried out analogously to Example XVe) startihg 60 rhg of 1-(4-
aminomethylphenyl)-3-(3- hydroxy-3- phenyipropyl)—4 phenylazetldm-z-one (8) and 82
10 . mg of 1- (4—carboxymethy|benzyl)—4 -aza- 1-azon|ab|cyclo[2 2. 2]octane bromide. This

gives the product of molecular weight 629. 83 (catlon C4oH45F2N4O3 ); MS (ESI)
- 629.35 (M").

~15
‘ Example XXI

N-(4-(1-(4- Fluorophenyl)—3 [3 -(4-fluorophenyl)-3- hydroxypropyl]—4-oxoazet|dm-2-yl}-
benzyl)-2-{4-[(2,3,4,5,6- -pentahydroxyhexylamino)- methyl]-phenyl}-acetamide (46): -



The synthesis is carried out analogously to Exanple XVa) starting wth 989
mg of 6- ami nohexane-1,2,3,4,5-pentaol. This gives the product of nDIecuIar-
wei ght 329. 35 (C15H23N107) M5 (ESI) 330.2 (M+ H+). 10 b) '
N-(4-{1-(4-Fl uorophenyl)-3-[ 3- (4 f I uorophenyl) - 3- hydr oxypr opyl | - 4- oxoazetid
i'n  2-yl}-benzyl)-2-{4-[(2, 3, 4,5, 6-pent ahydr oxyhexyl anm no) - met hyl ] - phenyl } -
acetam de (46): 15 The syntheS|s S carrled out anal ogously to Exanple XVe)
starting 70 ng of 4-(4- 45

‘am nonet hyl phenyl ) - 1-( 4- quorophenyI) 3 [3 (4-f1 uorophenyl) - 3- hydroxypropyl
]- azetldln 2-one and 110 g of _

-met hyl ] - phe_nyl_)- acetic acid. This
gl ves the product of 733,82 (GHMOHASF2N3(8+); M5 (ESI)

734.32 (M + K¢ . Kxay N OH |
N-(4-{1-(4- Fluorohen )-3-[3- (4f|uorophﬁ yI)- - _droxypropyl] 4- oxoazetld_'

benzyl . 4,5, 6- pentahydroxyhex
acet d d67(48) : 464 H.NO—IOO—I HO N HO F

. F

- am no] - met hyl } - phe_nyl ) -

. a) '. {4'-[(_2,3_,4,5,6-Pentahydrothexylamih_d)—methyl]—phenyl}—acétic_acid (45):

5 . |
+ The synthesis is carried out analogously to Example XVa) starting with 989 mg of 6-
~aminohexane-1,2,3,4,5- pentaol This glves the product of molecular welght 329.35
- (C1sH23N105); MS (ESI) 330.2 (M + H").
10

b) N-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxypropyl]-4—oxoazetldm-
2-yl}-benzyl)-2- -{4-[(2,3,4,5,6- pentahydroxyhexylammo)—methyl]—phenyl}-
acetamide (46):

1 5 The synthesis is carried out analogbusly to Example XVe) starting 70 mg of 4-(4-

— aminomethylphenyl)—1-(4—ﬂuorophenyl)—'3-[3—(4-ﬂuorophenyl)—3-hydroxypropyl]4
azetidin-2-one and 110 mg of {4-[(2,3,4,5,6-pentahydroxyhexylamino)-methyl]-

. phenyl}-acetic acid. This gives the product of molecular weight 733 82
'(C40H45F2N308 ) MS (ESI)734.32 (M + H*). -

20 .

~ Example XX
N-(4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl)~3—hydroxypropyl]—4-oxoazetidin-2~'yl}- o
25  benzyl)-2-(4-{[methyl-(2,3,4,5,6-pentahydroxyhexyl)-amino}- methyl}—phenyl) |
' acetamide (48):



wei ght wei ght

O(./ F 5 a)

(4-{[Methyl-(2,3,4,5,6- pent ahydr oxyhexyl) - am no] nmet hyl }- phenyl)-acetic
aci.d (47): The synthesis. is carried out anal ogously to Exanple XVva)
starting with. 1.06 g of 6- nethyl am nohexane-1, 2, 3,4, 5-pentaol. This g-i ves
the product of nol ecul ar wei ght 10 343.38_(Cl6H25N1O7) ;. M5 (ESI) 344.2 (M
+ H+).. b) :
N (4- {1 (4- FI uorophenyl) 3-[3-(4-fl u0t60phenyl) 3- hydroxypropyl]4 oxoazetldl
n_

2-yl }-benzyl)-2- (4-{[nethyl (2 3,4,5, 6- pent ahydroxyhexyl) ani no] - met hyl } -
15 phenyl)-acet am de (48) 1e synt hesis is carried out anal ogously to

Q.
e

. ng
(4-{[reth I—( 3,4,5,6 ntahydroxyhex I) '
acid.- T : e—{r oduct of nol ecul ar "Wel hY 7A7. 84. (C4i H47F2N3CB+);
- 7 Table 1. Conpou of/the formula | RL R6 COH
, R2 R3, R4 R5,  R6 Sa® Mol ecul ar nol ecul ar

F

R2 NFRS R3 R4 "

5. a) (4-{[Methyl-(2, 3 4,5,6- pentahydroxyhexyl)—ammo] methyl}-phenyl)—acetlc acid |

¢ en

(.

. The synthesis is carried out analogously to Example XVa) starting with: 1 .06 g of 6- :
methylamlnohexane 1,2,3,4,5-pentaol. This gives the product of molecular welght B
10 343. 38 _(C16H25N107); MS (ESI) 344 2(M+ H ).

b): N-(4-1 -(4-Fluo’rophenyl)—3-[3-(4-ﬂuorophenyl)-:3 -hydroxypropyl]-4-oxoazetidin- .-
2-yl}-benzyl)-2-(4-{[methyl-(2,3,4,5,6- pentahydroxyhexyl)—amlno] -methyl}-
15 phenyl)—acetamlde (48):

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

~ aminomethylphenyl)-1 -(4-ﬂuorophenyl}_3-[3—(4‘-ﬂuorophényl)—3-hydroxypropyl]- '
azetidin-2-one and 114 mg of (4-{Imethyl-(2,3,4,5,6-pentahydroxyhexyl)-amino}-
20  methyl}-phenyl)-acetic acid. This gives the product of molecular weight 747.84
(Ca1H47F2N305"); MS (ESI) 748.35 (M + H"). '



o

of the (found) free base or acid (calculated) XX Il para-F, H para- JCf.
651.78 '651.31 " rp " F, H(M XXV - para-F, H para- CF3C 651.78 651.31
P. 00. (M) " F, HC XXV Hpara-F,.H para- - 567.64 577.25 off F, - H
(MH) XXVI para-F, H para- - 662.69 663.22 F,H (M{). XXVII para-O CH3,
H para- CF3C 745.85 746.34 F. HOOH (MH) XXVIII para-O CH3, H para- CF3C
759.88 760.35 o0.. - F, HOOH (VH) | X n+~-t para-F, H para- - 739.82
740.33 F, H(MH) XXX para-F, H pard- CF3C 695.84 659.34 F, HOO (M = 4-D

Table 1: Compounds of the formula |

R1

R4



XXXI C ~ para-F, H para- CF3C 709.86 709.35 H.F, H0O (M XXXII OH

‘para-F, Hpara- - 614.60 597.18 | . HF, H(MM¥ P' O CH H20 49 XXXIII 0
ON para-F, H para- - 620.65 621.24 1J . HF, H(M{) 0 OH XXXV H para-F,
H.para- - 606.65 607.32 Pwa ~p o " F, H(WH) XXXV para-F, H para- CF3C

1 681.33 681.5 F. .H 00. (M.) XXXVI para-O-CHB, Hr-, " para Cf 755.92
755. 36 - F. HXXXVIIparaOCHS H PM H- 615.71 616.21°'\v4 _Hf '0"
(M) XXXV11 para-F, H para- cF3C 588. 65 555. 20 , F HOC]—I(M—IO) XXX X
a\ / ONHpara-F, H para- - 606.65 607 39 (M—I+) o F, Hpara '

TEx. R1,R2 "R3,R4 R5, R6] Saz | Molecular | wotecutar

_ o ' o ' . welght ‘welght

of the " (found)
free base
or acld

: - ) ‘(calculated) .

| XXIH L@ para-F, H para- | CI.-| 65178 | 651.31
. pars /N M | FLH . '

M)

_XXIV /1-9_\@‘ para-F, H para- {CF3C| 651.78 | 651.31
. - H o F,H o +
- | | oo | | )

. XXV .}_O_{ u para-F, H para- | - | 567.64 | 577.25
o e T | 1550 | | e
XV~ 3G~ para-F, H para- | - | 662.69 | 66322
— F.H - (MH?)
XXVl | para-O-CHa, A (Ol | Para- | CFiC 74585 | 74634
| | T - F.H  ooH ] MHY
XXVIt [ para-O-CHs, H o "1”:"["' para- [CFoC| 750.88 | 76035 |
- . | o m=s | RH G0y e |
Xxax| o MO para-F, H- para- |- 739.82 | 74033
EEY IS paraF, H para- [CF,.C| 695.84 | 659.34

—a M | F.H 00" S M%)
. .’\ . . ..
XXX 5. paraF, H para- |CF,C| 709.86 | 709.35
| | /-}_/_}’O‘ﬂ | F, H | 00 : (M’)
XM N para-F,H | para- | - | 614.60 | 597.18
. /— . H F, H . (MH“_
. | pera I r H20)




XL para-O-CH3, H para- CC 775.95 775.40 ... " F, H+ (M Xu para-O-CH3, H
para- C" 699.85 699.33- Pon F, H Xul para-O-CH3, Ho,,, para- HCl 651.74
652.38 (p- . HF. H(M{) XLIIIl para-OCH3, H para- Br 860.51 860.6 F, H
(M+)  XLIV para-O-CH3, H para H para- - 595.67 596.38 HH. F.  H (M#) 50
XLV para-O-CH3, H~,,, "~ v | \ para- CF3C 652.73 653.37 HF, H OOH (MH) -
N4 ' XLVI para-OCH3, H~~ . Hpara-_- 618.68 617.33 M'o F, H cw4
measured In negative node XLVI| paf®-O CH3r H para- - 730.81 731.41 F,H

XXX N para-F, H para- | - | 62065 | 62124
| . | F.H

Ly H (MH")

para /- -

0 oH. _ . : .

XXXV ;>—® t oH M paraF,H para- |- | 60665 | 607.32

- ' | -(MHY)

XXXV N, para-F, H para- |CF3C 681 33 681.5.
. F, '- ’ .
| - | PP oo (M)

[FoGVI| para-O-CHL Fi g para- | Cf | 75592 | 75536
| - - | F.H S n

(M%)

XXV para-O-CHs, H m\/ﬂ\ﬂJ\O\ | HH - | 615.71 . 616.21
o H
| e | oy
XKVl '
- para-F, H para- |CF3C| 554.65 | 555.20
- /_u/\O\( M ' F H 3 .
e _ OOH|. (MH")
XXX 8 on " paraF.H para- | - | 606.65 | 607.39
o§—< >—< H : ) DR
(NH ° . _ ‘ (MH")
para

XL para-O-CH,, H 5 para- | CF | 775.05 | 775.40
| - L “ | F.H .
| (M)

Ixu para-O-CH3, H (\/ﬁ\%a ;::ar:'— cr 699.85 | 699,33
.'" N
P ' M)

XL para-O-CH3, H ° . 3 para- | HCl | .651.74 | 652.38 |

XLt para-O-C_Ha, H M\’H’\NWV\HJ\O\,B. " ‘;:ara" Br 860.51 860.6
~ . H .
(M%)

XLiv para-O-CHs, H | M g_@_(‘" w| para- | - | 59567 | 596.38
Y Y MH)




XLV

para- O CH3, H para- -

par a-

663.82 663.28 DEH F.H o (M)
N"d( F, HNc off H(M{ O LI

par a- O CH3i

H~qg \ \ para- -

710.78 693.25- HF, H (M -

HF, H{(M+ H0)

(M- _

£

N

672. 76 655.28

H20)

658. 73 659.27 PM~ H F, H (M) _
LI para-O CH3, H para. para- d -

.~k LIl para-O CH3Tp. para- - 588.68-589.-34
Il para-O-CH3\ / \ para- -

HF, H (M#4 H20)
L para-O-CH3, Hp

674. 73 657. 35

L

/

LI V' para- O CH3, paga-_ - 633.70 615.70 lol | o . HF, H

0" OH H20)
XLV | para-O-CHs, H | . , ' para- |CFsC| 652.73 | 65337
) K ) )
Y w | FH [ oon (MH?)
. m N
XV |~ para-0-CHa, H | R on | Para- | - | 61868 | 617.33
_ : N ¥ | F.H | -
: Y/ . L medsured
. . ' n - ’
B negative |.
: : : : - ' mode
| XLVl | para-O-CHs, H ' ;::arg- - 730.81 | 731.41
. . . H
: - O | ] )
[ XLVl | para-0-CH;, H ~—~ . ;:__afﬁ- - | 67276 | 655.28
! ' (MH"-.
_ T . H0)
IL | para-O-CHj, H _ f para- | - 658.73 | 659.27
Pﬂﬂ\’ . oH ) ) o
M _ w| FH (MH")
L | para-OCHs, H | = \’“)/O’Q para- |- 771078 | 69325
. H N 4.
o _ Qf?o (MH"-
~o
. _ " H20)
U™ | para-OCHa, H [para 1 p ;::arl::- Cr | 663.82 | 663.28
I~y o & (M")
OT | para-O-CH, H | i Wi para- | - | 586.68 | 589.34
.N)/O' ..OH " F. H : (MH’)
(o] .
Ul | para-O-CHa, H | =g para- | - | 67473 | 657.35
) - Z/O’o | F.H .
(MH" -
| H0)
LIV | para-O-CHs, H mq'jrn para- |- 63370 | 615,70
H
T | F |
& OH '
H,0)




51 LV.
para-F, H para- Br
687.35 687.4 F, H(M

572.4 ON, / . HF, HS (M#) O OH 11 LIX OH para-F, H para- ¢
622.33- R'f o FH+ pan ~N (M{). HHLX para-O-CH3, H M.a, para- 801.98
784.21 (M+ F. HON' H20 LXl para-OCH3, Hpara- - 775.90 758.18 1
~ ..M F, H MX (M- HO 51 - |
LV | para-O-CHz, H | paa ~ M~ . l.para— Br ] 666.72 66633 -
: 1/\@\/70 *1 FH ' (M;)
LVI M\J\N/\Qv para-F,H | para- | Br | 654.68 | 65431
‘(\ . ] -' . .35
o o FH e
RV TN NG e F W e | T 68735 | 6574
| Oy FiH | e
¢ D )
~ RY T - /\O ) para-F,H | para- | - | 57165 | 5724
o N 7 H F,H . .
oo (MH")
LIX - Qoon | paraF,H | para- | - | 62166 | 62233
1 N/@/ﬁa . | F,H | .
H H
X | para-O-CH,, H ) [.. | para- | - | 80198 | 76421
- « | F.H N
o H (M =
_ H;0)
LXI | para-O-CHa, H . t. | para- | - 77590 | 758.18
| | L1 ST .| FH - |
| H;0)
| LXIl | para-O-CH3, _ _ . para- | - 882.04 | 88349 |
. H "w,lgg_' F.H (MH+) |

para- O CH3, H paa q para-
654. 68 654.31 0~ |

HF, H LVII

Br 666.72 666.33 o HF. H (M)

_ para-F, H para-
o~\ .HLVIII para,----N-para-F. H para- - 571;65
621. 66




LXI| para-O-CH3, ro para- - 882.04 883.49 ~~ . HMp F, H(MH#) da 52
Usi ng the nethod descri bed bel ow, the activity.of-the conpounds. of the
formula | according to.the invention was exam ned: Effect on cholesterol
absorption + 3Htaurocholic acid excretion using fecal 5 .'excrenent of
mce, rats or hansters NVRI m ce, Wstar rats, or Col den Syrian hansters

(in groups of n=4-6) are kept in gbol ic cages, where they are fed with
astandard diet (Altromin, Lage (Lip The afternoon-prior to the.

adm nyg t|v tra 14C-chol esterol), 10 the.feed is
rermved gﬂ{aorﬁﬁg és'ﬂ%‘lroggé %IaF V'é’r%é'é@ comapundsiaf the fonmelahi mal s

are |ac@trdmgstocthevmv@nﬁdrhmée(xtaﬂ%eeh0| ic acid) (for exanple 1 pG/nouse
up to.5 pGi/rat) 24 hours prior to the peroral administration of the t_est

meal (14C-cholesterol in Intralipid(r) 20, Pharmaci a-Upjohn). 15
Chol et S3l /nmouse Intralipid (r) 20
( Phar macf:gbﬁpj oﬂ Eiér?)? %i@"ﬁpz" %1 tggrwoig afmbeasnmm asing fecdl. 1 ng of

col. esxmmenﬂefﬁﬂaeﬁreﬁk%ﬁdamaﬁin@.r ally by -gavage. 20 Test substances are
prepared separately in 0.5% methylcellul ose (Sigm)/5% Solutol (BASF,

Ludwi gshafen) or. a suitable vehicle. The admi nistration volume of the test

substnm 0 use. e test substance is adnministered i mediately

prior to trh%et \e/@ts fHMH% %ﬁ%‘ﬁaﬁn% plens \(\!i"tgfo!l!nSOf@Hé’rﬁa)sarerkdp) in _

( cholrestabotit cages; wherntHeysdns fedwith a standard diet (Altromin, Lage (Lippe)). -
The afternoon prior to the administration of the radioactive tracers (C-cholesterol),

10 _. the feed i is removed and the animals are adapted to grates.

LN

&

‘Additionally, the animals are labeled s.c. with *H-TCA (taurocholic acid) (for example -
1 pCl/mouse up to 5 pCilrat) 24 hours prior to the peroral administration of the test
meal ‘(**C-cholesterol in lntral|p|d® 20, Pharmacia- -Upjohn). '
15
Cholesterol absorptlon test: 0.25 mi/mouse Intrallpld ® 20 (Pharmama -Upjohn)

((spiked with 0.25 HCi of "C-cholesterol in 0.1 mg of cholesterol) is administered
_. pe_rorally by gavage.

20. Test substances are prepared separately in 0.5% methylcellulose (Sigma)/5%
_Soluto'l (BASF, Ludwigshafen) or a suitable vehicle.
The administration volume of the test substance is 0.5 ml/mouse. The test substancé
is administered immediately prior to the test meal (Intralipid labeled with 1C-
cholesterol) (cholesterol absorption test).
25 | |
The feces are collected over a period of 24 h: fecal elimination of *“C-cholesterol and
_3H—tauroc_;holic acid (TCA) is determined after 24 hours.

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



- The feces are collected over a period of 24 h: fecal elimnation of
14C-chol esterol and 3Htaurocholic acid (TCA) is determ ned after 24
hours. The livers are renoved and honogeni zed, and aliquots are incinerated
in"an oximate =30 (Mddel 307, Packard) to determ ne the anmount of
14C-chol esterol which had been taken -up/absorbed. 53 Evaluation: Feces
sanpl es: The total weight is deternined, the sanple is nmade up with water
to a defined. . 5 volunme and then h@ﬁbgenl zed, and an aliquot is
~evaporated to dryness and incinerated in an oxi mat e (Model 307 from

_ Packard for the incineration of radioactively |abeled sanples): the anount

f#‘@i .ve 3H-H20 and 14C-C02 is extrapolated to the anount of
3H—ta HB I0R: acid and 14C chol esterol, respectively, that is. excreted
(dual Fe%‘é%%% e&gghnl qgue). The ED200 val ues as dose froma dose 10 effect
~curve are interpol ated as those doses at which the excretion of TCA or . Cf
chol es‘lfhatmltalwselgbUBIdalerrbmeddthmsmnplmisrmadgnxptmltm wexteetd aidefinedsane tine.

Li yer s The .anpbunt .of , 14C cholesterol taken up by the liver is based
oS aolihe BRER HOMASkTISRe. eIV RYaPar Sd b aResS eBd!  om 5

dose- ‘Pﬁélﬁéﬁatédlwﬁn%‘iuﬁ% as?é’7 ff&hqhaéﬁb?doﬁﬁﬂé‘%nefneﬁﬁoﬁé&e“em'

the liver:is halved (509 a contr rou 0 val ues
bel owraélmanh\leiwabGiMSan‘tples)t theoamioniat ob raxioactiveo -Hﬁ{)budrfﬁCGCOZ i80

.2%?5%&%&0&&&1 fo {hrévgrrﬁto'u(r)lp oF@-r{glljr%cNgllc gc[:)n’?ioaéé i'-"VCe-E:?\o{eg%ro restectlve?y,1 2> 1 .

that is excreted (dual isotope technique). The -EDzoo values as dose from a dose-
10 effect curve are interpolated as those doses at which the excretion of TCA or
C . cholesterol is doubled, based on a control group treated at the same time.

~ Liver samples: _
The amount of “_C-cholesterol taken up by the liver is based on the administered
15 dose. The EDs values are interpolated from a dose-effect curve as the dose at *
which the uptake of 1¢c-cholesterol by the liveris halved (50%), based on a contro!:

group. -

The EDsg values below demonstrate the activify of the compounds of the formula i

20 according to the invention

&
Example No. EDs, (liver) [mg/mouse]

| <041

25 I | <10
v <0.1
VAR - . <04
Vi - 0.3
Vil <1.0

30 Vil <1.0

IX <01



XXI

- XXXV

'><

{

LVI

15

10

20
. cholesterol-lowering action.

25

30

V<01 V<01 VM 0.3 VII|l <1.030VIIl <1.0 IX<0.154 XVv<1.0
I

0. | | | 0.03

0.3 XXV 0.3 XXVI 0.15, XXVII 0.3 XXIX0.3 XXXI 0.3 XXVI 0.
0.1 10 XXXVI11 0.1 XLI 0.03 XLIII 0.3 XLIV 0.3 XLV 0.3 15
0,03 LO.1 LIl 0.3 LIII 0.03 | | T

54
XV <10

a0 0.3
oy T o
vl | 01
XXVII - 03
XXX 0.3
XXX o o 0.3
XXXVI | 0.03
S0V | 01
CUooxoxvin 04
XU R 10.03
X 03
XLIV | 0.3
XLVI - 0.3
XLVl | 0.03
L | 0.1
L 0.3

LIl | 0.03

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

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 bloabsorptnon 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):



20 As can be seen fromthe table, the conpounds of the fornula I have very

good cholesterol-lowering action. . i Bioabsorption: 25 The :
bi oabsor pti on of the conpounds of the fornula | was exani ned using the Caco
celi nodel (AR Hilgers-et al., Caco-2 cell nonol ayers as a nodel- for ‘drug

transport across the intestinal -mucosa, Pharm Res. 1990, 7, 902). From -
the measured data, it can be seen thg& ‘the bi oabsorption of the conpounds
of 30 the fornmula | according to the“invention is considerably |ower.than
that of the conpounds described in the prior art (reference structure): 55
OHOH FNOF C Reference structure: Ezetimbe 56 Patent clains: 1. A
conpound of the formula |, 5 R6 OH~~ NR2 N ' .

OH

C . 'Reference structure:
Ezetimibe



R5 0 R3 R4 10 in which R, R2, R3, R4, R5, R6 independently of one

-anot her are (Cl-C30) al kylene-(LAG,,, where n = 1 - 5 and where one or

~nore carbon atons of the al kylene radical are replaced by aryl or
heteroaryl radicals -..15 substituted up to three times by R7, or by

(C3-d o) -cycl oal kyl -or het er ocycl oal kyl radicals substituted up to four

tipmes by R7 and where one or nore cag on-atons of the al kyl ene radi cal
2, -0-, -(CO-, -(C9)-, -CHCH,

be replaced by -S(OS, where n =0

may

-C=C-, -N((Q -CB)-alkyl)-, -N(phenyl), -N((Gi-C)- al kyl - phenyl)- | -N(CO_

20 (CH2)1_10-COCH)- or -NH; H-F, d, Br," I, CF3, N2, N3, CN, COH,
COQ Gbafeim cilitgt -  CONH2, CO\IH( Cl-.C6) - al kyl CON[ (C1-C6) - al kyl] 2,
- (G -C6)-al kyl, (C2-C6)- al kenyl, 57 -(C2-C6)-alkynyl, O (Cl-C6)-alkyl,

.one,. nore or all hydrogens in the alkyl radicals may be repl aced by

fl uorjne; NH2 H(C1- al kyl , SO2N[ (C1-C6)-al kyl]2 ,
s- (c1'cs) - ﬁ&"i‘pwé‘ds ot Cg”%b
S&-,(C1-C6)-al kyl, 5 SO2-(CH2)"-phenyl, where n 0 - 6 and the phenyl

radi cal may be substltuted up to two tinmes by F, d, Br, OH CF3, N2,

OCF3, 0 (Cl-C6)-alkyl, (CL-08)-alkyl, NH2; NH2, NH- (C1- C8) - al kyl ,

N( (C1- C8) - al kyl )2, NH( Cl C4-acyl, phenyl, (CH2) " - phenyl, where n =0

6, where the phenyl ring. may be nono- to 10 trlsubstltuted by F a,
'I, OH, CF3, N2, OCF3, O (Cl-C6)-al kyl, (Cl-Cép+al kyI NH2,
NH( C1- C6) - al kyl , N((Cl C6) - al kyl ) 2i S02- CH3, (J

OH

E | R6

10  in which

'R1,R2, R3, R4, R5, R6 independently of one another are (C1-Cao)-
alkylene-(LAG),,, where n = 1 — 5 and where one or more carbon atoms
of the alkylene radical are replaced by aryl or heteroaryl radicals

,.._.;15 ' substituted up to three times by R7, of by (Cgéc1o)-cycloalkyl‘-or

hetérocycloalkyl radicals substituted up to four times by R7

and where one or more carbon atoms of thé alkylene radical may be

replaced by ~S(O)y-, where n = 0 — 2, -0, -(C=O), -(C=S)-, -CH=CH-,

-C=C-, -N((C+-Cg)-alkyl)-, -N(phenyl), -N((C4-Ce)-alkyl-phenyl)- , -N(CO-
20 (CH2)4.10-COOH)- or -NH-;

H, F, Cl, Br, I, CF3, NO2, N3, CN, COOH, COO(C1-Ce)-alkyl, CONH,
CONH(C1-Ce)-alkyl, CON[(C1-Cs)-alkyl]s, (C1-Ce)-alkyl, (Co-Ce)-alkenyl,

‘wher e

nyl, SO (Cl-C6)-al kyl, SO (CH?),, -phenyl ,

CN,

Sr,



COO (Cl-CB)-al kyl, CONH2; R7 is F, d, Br, |, CF3, NO2, N3, CN, COCH,

COQ( C1- C6) - al kyl, CONH2, 15 CONH(C1-C6)-al kyl, CON(Cl-C6)-alkyl]2,
(C1-C6)-al kyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O (CL-C6)-alkyl, where:
one, nore or aII hydrogens in the. alkyl radlcals may be replaced by
f.luorine; PO3H2i SOB8H, S02-NH2, SO2NH(C - C6) - al kyl, S2N ( Cl- C6) =al kyI]2 ,
S (Cl1-Co)-al kyl, S (CH2) "-phenyl, SO (C1-Co) - aI kyI SO (CH2) n- phenyl; 20
SC2- (C1- C6) - al kyl, S2-(CH2)"-phenyl§7 where n = 0 - 6 and the phenyl

radi cal may be substltutedu to two tines byF c, Br, OH .CF3, N2, CN,

(NJI(—:I-F?ClOCG)Cl lCﬁXCa-IQe))-Iaé;)(rgé @E(ﬁ(-ﬁslk—glkyl NHQ?Lreg?Nﬂ)rﬁbhl‘&a)r alrl;lﬂgdrlogegs(lrégg?

a ac en n

phenyl, where é'lkyl éélcﬁls \Ml‘ig?)g '%Hbcﬁﬂg?)é maz be Io25 ?/mno- to '

t bt t ut ed

(G ol eyt SRR DORHO: i N((&NR%)@?%W%@%%%@%%W&OV

COO(Cl C6) - alj @H;z)nemmﬂwl BOAG ngsalhylsggh(Ch-lﬁ)mplmyI . BOMRI-Cepalkglje, - -
i sugar resi asugar, r ue; ar, acid, ,.an am no sugar; :
§ a?n no. aci d% c?d%) —pi'% nyl. "8}%8 T B@sr\‘fjﬁ% @Wﬁ@' paybey a?n no

aci ds; an acyckubstities®up tQ'tonFmésfb?FCbl Bt ‘0@ EH aﬁ@?g&@d? 'Cél an

'acycllc mono-., di- or tricyclic trialkyl'amoni urar

-O (SR} - OH; 5(C(-@e|):)aﬂcy!,d£3@d)ralkxl.cmﬂ>n 1o- P(O)(C]—l)z -
oo oo Rt Rt RS B kAl BB C o Bk Bhehit, ©-ant e,
R9, R10 and RLICHLjpqstisiyiamhéne wE 000G, AHrE he Wn?ﬁnr\é n(a@lbgﬁﬁoﬁ—%l
Eiheny' (Ol O ubstituted by F, G, Br, I, OH, GFa, NO,, CN. OCF3, O-(C+-Ca)-alkyl,
(C1-Co)-alkyl, NHz, NH(C+-Ce)-alkyl, N((C1-Ca)-alkyl),, SOCHs, COOH,
COO-(C1-Ce)-alkyl, CONHy;

m

R7 is F, Cl, Br, I, CF3, NOy, N3, CN, COOH, COO(C4-Ce)-alky, CONHjy,

15 ~ CONH(C+-Ce)-alkyl, CON[(C1-Ce)-alkyl]2, (C1-Cs)-alkyl, (C2-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the .
alkyl radicals may be replaced by fluorine;

PO3H2, SO3H, SO2-NH,, SO,NH(C4-Cg)-alkyl, SO, N[(C4-Cg)-alkyl), , S-
_ (C1-Ce)-alkyl, S-(CH2)s-phenyl, SO-(C4- Cs)—alkyl SO-(CHgz).-phenyl,
- 20 SO2-(C1-Cs)-alkyl, 802-(CH2),,-phenyl where n =0 — 6 and the: phenyl
' radical may be substltuted up to two times by F, CI; Br, OH CF3, NO,, -
CN, OCF3, O-(Cy- Ce) -alkyl, (C1-Cs)-alkyl NHy; |
C(NH)(NH2), NH2, NH~(C4-Cg)-alkyl, N((C1-C6)-alkyl)2, NH(C4-C7)-acyl,
phenyl, O-(CHz),-phenyl, where n = 0 —- 6, where the phenyl ring may be

25 | mono- to trisubstituted byF Cl, Br, I, OH, CF3, NOz, CN, OCF;, O-(C4-
Cs) alkyl, (C1-Cg)-alkyl, NH2, NH(C1-Ce)-alkyl, N((C1-Cg)-alkyl)z, SO,-
CHs, COOH, COO-(C1-Ce)-alkyl, CONH; |

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

30 a sugar acid, an amino sugar;



al kyl - phenyl., (C3-C8)-cycloal kyl), 10 and where in each case at |east one
of the radicals RI-to R6 nust have the neaning (Cl-C30)-alkylene-(LAG,,,
where n = 1 - .5 and one or nore carbon atons of the alkylene radical are
replaced by up to trisubstituted aryl or heteroaryl radicals or by .up to
tétrasubstituted (C3-d o0)-cycloal kyl or heterocy’cl oal kyl radicals and may
15. additionally be replaced by - S(O)5 where n = 0 - 2, -0-, -(C0O-,
~(C=S) - -CH=CH, -C=C, -N((C1l-Cp)* QI kyl) - -N(phenyl)

N((C, - CG} al kyl - .or -NH; and its

phar maceut i cal | gﬂga?@w%%g éég'&’f’sa" %gogep idu gomprising 2 & SLamino as
clained in claiagids; wherein R2, R4, R5, R6 |ndependently of one another are
H F, d, Br, I,CF3 NC2, N3, CN, -COOH, 000(C1-C6)-alkyl, CONH2,

'CONH( C1- C|6%< al lk-;m acysliGanpReEL dEer: taickelid mall(ylﬁmﬁﬁjmmhlmlti:ca{@w d@ k.enylh ,
C2- C6 1- n int
§a| kyl Za& céFZ W&Q‘@'b‘g p CXE@%‘WWV}Q&{S‘S?&QE rfgﬂlgfri g@(@éﬂt )Sa: kyl ©
- S&2N[ ( C1- CB) - au(@szM:gogpz, c%é“z??*k KP(O)?H%%@ Oy‘b%on{?ﬁ“ C1- C8) - al kyI

SO (CH2), , henyl| SO - ere n = -
6 al(“ld t he pE\eny‘I CHaki O’Qé ORkL (@HS)&m-QiBNH)(NH@);I (LQHzt)@mt-@(i;:NH

Br, OH CF3, Co) - al k NHZ2; KI

NH- ( C1- C6) - al kyl R%‘c@@ N%ﬂ?(}\%% §€91ﬁz§;r€§hﬁ10 end' R11"

(CH2) . - phenyl , mﬂepen@eﬁtl forﬁa anbiet rhi b%hqn % Q 5

trisubstitut ed )Oo OH, CF3, ? C%?ﬁ?ﬁ‘ @(‘@) pﬁ?‘kyl ,
St altyiiphenyl, (C;;-CB)-cycloalkyI) - |

10 _

2 and where in each case at least one of the radicals R1 to R6 must have the meaning
(C1-Ca0)- alkylene-(LAG)n, where n = 1 — 5 and one or more carbon atoms of the
alkylene radical are replaced by up to trisubstituted aryl or heteroaryl radicals or by

_ up to tetrasubstituted (C3-C1o)-cycloalkyl or heterocycloalkyl radicals and may
15 additionally be replaced by ~S(O)y-, where n =0 — 2, -O-, ~(C=0)-, -(C=S}-,
~ -CH=CH-, -C=C-, —N((C1-Ce)—alkyl)- —N(phenyl)— -N((C1-C6)-alkyl -phenyl)-, -N(CO-
’ (CH2)1 10-COOH)— or -NH-
and its pharmaceutlcally acceptable salts.

20
) -2 A compound of the formula | as claimed in claim 1, wherein
R2, R4 R5, R6 - independently of one another are H, F, CI Br, I, CF3, NO,,
_ | Ns, CN COOH, COO(C4-Cs)-alkyl, CONH,, CONH(C+-Ce)-alkyl,
25 | CON[(C1-CG)-alkyI]2 (C1-Cs)-alkyl (C2-C5)-alkenyl (C2-Ce)-alkynyl, O-

(C+-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may

be replaced by fluorine;

SO2-NHz, SO,;NH(C1-Ce)-alkyl, SO,N[(C+-Co)-alkyll, , S-(C+-Co)-alkyl, S-

(CHz)n-phenyl, SO-(C4-Ce)-alkyl, SO-(CH,).-phenyl, S02-(C4-Cg)-alkyl,
30 : SO2-(CHz)a-phenyl, where n = 0 — 6 and the phenyl radical may be



(C1-C6)-al kyl, NH2, NH(Cl-C6)-alkyl, N((C -C6)-al kyl)2, SO -CH3, COO H,
COO (C1-C6) -al kyl, CONH2; R1, R3 |ndependently of one another are . :
(C1- C30) - al kyl ene- (LAG, where one or 10 nore carbon atoms of the al kyI ene
radi cal .are replaced by aryl or C - heteroaryl radicals substituted up to
three times by R7, or by (C3-Clo)- cycloal kyl or heterocycloal kyl radicals
substituted. up to three tines by R7 and where one or nore carbon atons of
t he al kyl ene radical may be replace@9by -S(OS, where n. =0 -.2, -0-,
-(CO-, -N(CH3)-, 15 -N(phenyl)-, -N(CO (CH2)1_ Io-COO—I)- or -NH, H, F,'
a, Br, |, CF3 sulstituted1ipon, twodbmesbu,aoh 65) Ok, IGH,, NGIEN, OCF,, o-

"CONH( Gi - C6) - al G - 08) - al kyl C2- CB) - al kenyl ,
(C2- E:G)-al'?(yﬁy:i&&mfcgﬁ@glky%%% (()ne nz)rg o¥ aII( hydrz)ggnseln% the
20 al kyl radi OC6) - al kyl
SOZ%[()C/) E:g)lgﬁqﬂfm (mé_(r;%pélgqew(fc( d:ls)uésllg(y ?%ﬂzfﬁggpw éyl |y$ kis'o:“lif 15 csg alkyl |
SO (CH2) n- phem(py P e(ml ml\eaemo Ss@e(edhz)phqsman;ng mapbeanono-t - 6 -

& @3N Akl Qb LI Rebbioh B Cieareo”

NH-(Gi - CB) - al AC- Aty BHANHO o) KNI -G iy R STACHE, coorw.

( CH2) n- phenyl wher e = where the pﬁc}lyl ring may be
trisubstituted CBQQZ(C'@C;B) Blkyl I CONH2; CF3, NO2, CN, OCF3, O (Gi- CG) aI kyI |
- (CGi-06)-al kyl, NH2, NH(C1l-C6)- al kyl, N((G-C6)-alkyl)2, SO2-CH3; COOH, 30 .
" COO- (C1-C6) - aIkyI CONH2; 60 R7. is F, d, Br, I, CF3, NO2, N3, CN, COCH, -

. ?gJ( g;?gﬁ;;: kMhdem\dlﬂgtllﬁﬁeﬂ:ﬁ(@anﬁﬁﬂer@lréYCr(Q@iﬁlkﬁénéf(LA@)kWHe?e one or
more car)bon atoms of the alkylene radical are replaced by arylor
O i heteroaryl radicals substituted up to three times by R7, or by (Ca-Cm)-
~ cycloalkyl or heterocycloalkyl radicals substituted-up to three times by -
- R7 and where one or more carbon atoms of the alkylene radical may bé |
 replaced by ~S(O)a-, where n = 0 - 2, -O-; (C=0}-, -N(CHs)-,

15 " -N(phenyl)-, -N(CO-(CH,)1.15-COOH)- or ~NH-,

H, F, Cl, Br, I, CFa, NO,, N3; CN, COOH, COO(C1-'C§)-aIkyl, C(-)NH.z,
CONH(C+-Cg)-alkyl, CON[(C+-Ce)-alkyl],, (C1~Cé)-alkyl, (Cz-Cs)-aIkényl
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the |

20 “alkyl radicals may be replaced by fluorine;:.
SO,-NH3, SO,NH(C4-Cg)-alkyl, SOgN[(CrCe)-alkyl]z , S-(C4-Ce)-alkyl, S-
(J (CH2)n-phenyl, SO+(C4-Cg)-alkyl, SO_—(CHz')',;-phenyl; S0,-(C4-Ce)-alkyl,

SO2-(CHz)a-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NOz, CN, OCF;, O-
25 o (C1-Cs)—alkyl (Cs- Ce)—alkyl NH,;.

' NHz, NH-(C1-Ce)-alkyl, N((C1-Cs)-alkyl)2, NH(C1-C?)-acyl, phenyl, O—
(CHz)a-phenyl, where n = 0 — 6, where the phenyl ring may be mono— to
trisubstituted by Ft Cl, Br, |, OH, CF3, NO,;, CN, OCF3, O-(C1-C6)-alkyl
(C1-C5)—alkyl NH2, NH(C1-Cs)-alkyl, N((C1-Cs)-alkyl),, SOZ—CHa, COOH,

30 COO-(C+-Ce)-alkyl, CONHy;



(C2-C6) -al kynyl, O (C1=C6)-al kyl.,, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; 5 PO3H2, SO3H, S02- NH2|
SO2NH( C1- C6) - al kyl , SN[ (Ci -C6)-al kyl]2 'S. (Cl1- CG) al kyl,

S: (CH2) " - phenyl, SO(O' -C6) - al kyl, SO (CH2) n- phenyl, S02- (Cl- C6) - al kyl ,
S2- (CHZ),,-phen-yI, where n = 0 - 6 and where the phenyl radi cal may be
substituted up to two times by F, d_,.Br, OH CF3; NO2, CN, OCF3, - '
O (Ol -C8}-al kyl, (Gi-08)-alkyl, NH2;5%0 C(NH)(NH2), NH2, NH (Cl- CB)-al kyl ,

B R N T

, O—| ~CF3, .
NH( Cl- C6) - al kyI N”‘F C&Ja%f k@ﬂ@‘%ﬁ al% %5%(§&?sééike£%y|
- CONH2; 15 (LAGICz-thaﬂwgaf O«s‘ma)}alwlwmcmuﬂueomu Rydregensin the,
tetrasugar resi Hﬁyg a ,sugar . acid H no.sugar; an amno acid residue,
an ol i gopept i d8WEEAiCAS [Hay,Pedepiacedity ofingio  acids; 20 an.acyclic,

N0 Or POUESORH, SOl e SN (o RY, SN G oot~ O
§$§§8 Ilg EEGQ@(Q)B)E?"W( @'lﬁﬁéﬂzh?*@ﬂ?{ @@@@e)-dlww-@:l%g?ﬁ’\l R:)L'IOR“) -
where n = g@éﬁ@_{%ﬂ'@ gﬁé &A%Rgggggk%é%ﬂéheeﬁ Ia)ﬂddﬂhé"r?em&not her
may be H, (O P&én? r&mioal_mwué substitufedd ap 6 Wb R F, CI.Br, OH

(C3-C8)-cycl oa where in each case at |east oné of the 'rgchal s,'Rl
or -‘R3 nust hav¥ 2h@Nre@6anO (QarCe)siiyla(CiyCepalkyl, NBl3; where one or nore .

‘Fé“ bon *at ons Ob(ﬁhﬁ(r\mby JeNHAE CBL)-ahH, N((C+-Co)-alkyl)s, NH(C1-C7)—acyl

: phenyl, O- (CHz)n-phenyI where n = 0 - 6, where the phenyl ring may be'
mono- to trisubstituted by F, Cl, Br, I, OH, CF3, NOz, CN, OCF3, O-(Cq- - |
Cs)-alkyl, (C1-Cg)-alkyl, NH,, NH(C1-Cs)-aIkyI N((C1-Ce)-alkyl)2, SO,
CHa,, COOH, COO- (C1-C6)—alkyl CONHy;

15
(LAG) is a sugar residue, disugar residUe,' trisugar residue, tetrasugar residue;
- a sugar acid, an amino sugar, ' '
an amino acid residue, an oligopeptide residue compnsmg 2 to9 amlno
acids;
_20. an acyclic, mono-, di- or tricyclic trialkylammonium radical, an acyclic

~ mono-, di- or tricycli_c_:_ trialkylammoniumalkyl radical, -O-(SO,)-OH; -
~(CH2)0-10-SO3H; -(CHz)o.10-P(O)(OH)z, ~(CH3)o:10-O-P(O)(OH).,
~(CH2)0-10-COOH, -(CHz)o.10-C(=NH)(NH); '—(CHz)c'»{o-C(=NH)(NH0H);
, -NR8-C(=NR9)(NR10R11); where n = 1 =5 and R8, R9 R10 and R11.
25 . independently of one another may be.H, (C1-Ce)-alkyl, phenyl, (C1'—Ce)-'
alkyl-phenyl, (C3-Cg)-cycloalkyl), |

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

(C1+-Cao)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical are
30 replaced by up to trisubstituted aryl or heteroaryl radicals or by up to trisubstituted B
| (Cs-Cao)-cycloalkyl or heterocycloalkyl radicals and may additionally be replaced by



30 replaced by up to trisubstituted aryl or heteroaryl radicals or by up to
trisubstituted (C3-Clo)-cycloal kyl or heterocycloal kyl radicals and may
additionally be replaced by 61 S(O,,-, weren =0 - 2, -0-, -(C=O -,
-N(CH3)-, -N(phenyl)-, -N(CO(CH2)i-10- COOH)- or -NH; and its o
physi ol ogi cal | y acceptable salts. 5. 3. A conpound of the fornula I as
clainmed in claiml or 2, wherein R2, R4, R5, R6 independently of. one"
another are H, F, d, Br, |, CF39 N@&4, N3, CN, COOH, COQ(G -C6)-al kyl,
CONH2, CONH( G - C6) - al kyl, 10 CONJ(CG -C6)-al kyl]2, (G -C6)-alkyl, -

(C2- CBIOR, ketworle. n EQR-CB)-0r) HERD)., -N(EH CN@hengl)N(C T more or
al | BAOR ns |n the %kyl Jr(adl c)al s(nm?;_ be rep zzléed(by u%))(r?ﬁ]ﬁe S02- NH2,
: SOZNQ{Q@H%G‘? , S2N[(C,-C6)-al kyl]2, S-(C1-C6)-alkyl,. S

.(CHZ%, %gm I O (CH2) n- phenyl , S02- (O Co) - al k.yI-,- 15
: &ql 3’10680%3&88&%%&%&“% and the phenyl radical may be _
substituted up to two tines byF a, Br, OH . CF3, NO2, CN, OCF3, 0-

~(L1-0B)-al kyl, (G -0C86)-alkyl, NHZ; NH2 NH-(O Co) - al kyI
IQ(O' C6) - al kyI)2 NH( G - C7) - acyl , phenyl 0- (CH2)" phenyl where n=20 -

e & BOEQEBON Ol R ey St Gl 2y O 3
NH(Cl C6) -al kyl, N((Gi -C86)-al kyl)2i S02-CH3, COCH, COO(O CG) al kyl,
BN 0 A A e s Y
ga'r E)(';'EF ((31 tcgnBC%Na, éhh%@@m,(&@(@rcg)!(aﬁﬂﬁ)edm@ ,%NH’(&%%}%W,” ore
10 | CON[(C1-C6)-aIkyI]_2, (C+-Ce)-alkyl, (C2-Ce)-alkenyl, (C2-Cg)-alkynyl, O-
C.} - (C1-Ce)-alkyl, where one, more or all hydrogens in the alkyl radicals may
be replaced by fluorine; .' |
S02-NHz, SONH(C;-Ce)-alkyl, SO2N[(C1-Ce)-alkyl], , S-(C1-C)-alkyl, S-
_ (CHz)n-phenyl, SO-(C;-Ce)-alkyl, SO-(CHa)a-phenyl, SO,-(C4-Ce)-alkyl,
15 | . SO,-(CHg),-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-Ce)-alkyl, (C1-Cq)-alkyl, NHy; - |
NH2, NH-(C4-Cg)-alkyl, N((C4-Cg)-alkyl)2, NH(C4-C7)-acyl, phenyl, O- -
(CHz)s-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
20 : trisubstituted by F, CI, Br, I, OH, CF3, NO3, CN, OCF3;, O-(C4-Cg)-alkyi,
o (C1-Ce)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C1-Cs)-alkyl)s, SO,-CH,, COOH,
. COO-(C4-Ce)-alkyl, CONHg;

R1,R3 independently of one another are -(CH2)o.1-NH-(C=0) M-(Co-Czs)Q
25 alkylene-(C=0)0.1-N(R13)o.1-(LAG) or -(CH2)-1-(C=0) ¢.1-NH-(Cy-C35)-
alkylene-(C=0)o.1-N(R1 3)0-1-'(LAG); where one or more carbon atoms of
the alkylene radical are replaced by aryl or heteroaryl radicals
substituted up to threé times by R7, or by (Ca—Cm)-cycIoaIkyI 6r
heterocycloalkyl! radicals substituted up to three times by R7 and where
- 30 _ one or more carbon atoms of the alkylene radical may be replaced by

oxygen atoms;



the al kyl ene radical are replaced by aryl or heteroaryl radicals

"substituted up to three tines by R7, or by (C3-C o)-cycloal kyl or

het er ocycl oal kyl radicals substituted up to three tinmes by R7 and Where 30

~.one. or nore carbon atons of the al kylene radical may be replaced by  oxygen

atoms;: 62 H-F, d, Br, |, CF3, NO2, N3, CN, COOH, COQ(Cl-Cs)-alkyl,
CONH2, = CONH( C1-C6)-al kyl, CON (C1- 06} al'’kyl ]2, (Cl-0C8)-alkyl,

(C2-C6)-al kenyl,. 5 (C2-C8)-al kynyl ,6 (Cl1-C6) - al kyl, where one, nore or
all hydrogens in the alkyl radicals may be replaced by fluorine; S02-NH2,
S02NH( C1- C6) - al kyl , SO02N (Cl-C6)-alkyl]2 , S-(Cl-CB)-al kyl, S- ' .
(CH2) " - phenyl, SO (Ci1-C6)-al kyI SO (CH2) - phenyl , SO2- (C1-C6) - al kyl,

S2- (CH2) n- phenyl, where n = 0 - 6 and the phenyl radical may be . 10

e o) e kyl - L BB BLTEFNDs. Mg SR OB, GO ot BONHE
N((Cl09)-al mmmmwcm—an@l GONI(CpBsPalkyl (G Gipakopr@yCe)-shken. n = 0 -

d53t he phenyl 8@283”)%‘ @R%T%Ta"%%% %‘?]'_e“@%é‘f.g.d b}')r ammdrogeﬁs nthe "

100} - 8 Kyl OON O (C,-CF) - al ky |
CNIHJ(\IH% R)7 T %a'@mg@%a%aygﬂel%’z@gy filigrin i 06) - Zil? Y cone,

- CONH(C1- C6) - al l@oz—w\lﬁ(@w@@r@&)@"kwSQM(@Gﬁehﬁkyilz ' 3@31@6)-&@1633" 20

- SO2NH( C1- C8) - alg@%&cﬁ%‘

Yy

¢

oo Y rapsees SBLE poo SR ROTCHab o SO Ap ezt 1"
@ r'éé'd %HG ard tlﬁe%h@ﬁﬂfr ka4l may be

ﬂl ky? 2) 8 erg
substltuted up to two tlmes by F, C|, Br H, CF3; NO2, CN, OCFs, O-

Lo (C+-Ce)-alkyl, (C+-Ce)-alkyl, NH;
" NHz, NH-(C4-Ce)-alkyl, N((C1-Cs) -alkyl)z, NH(C,-C7) -acyl, phenyl O—
(CHg)s-phenyl, where n = 0 — 6, the phenyl ring may be mono- to
| trisubstituted by F, Cl, Br, 1, OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl,
15 (C1-Ce)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C1¥C¢;)—alkyl)2, S0,-CH3, COOH,
| COO-(C1-Cs)-alkyl, CONH; | '

S-( CHZ)-n phenyl
10

R7 ~ isF, Cl, Br, I, CF3, NO, N3, CN, COOH; COO(C1-Cé)-alkyl, CONH;,
CONH(C1-Cs)-alkyl, CON[(C+-Ce)-alkyl]z, (C1-Cs)-alkyl, (C2-Cs)-alkenyl,

20 (C2-Ce)-alkynyl, O-(C1-Cg)-alkyl, where one, more or all hydrogens in the

alkyl radicals may be replaced by fluorine;

’ : POsH2, SO3H, SO2-NH;, SO;NH(C1-Ce)-alkyl, SOZN[(C1'CG)‘a'ky|]2'S"

(C1-Ce)-alkyl, S-(CHz)a-phenyl, SO-(C4-Ce)-alkyl, SO-(CHz),-phenyi,

RV _ "~ S0,-(C4-Ce)-alkyl, SO2-(CH2)a-phenyl, where n = 0 —6 and the phen_YI

25 : radical may be substituted up to two times by F, Cl, Br, OH, CF3, NOz,
CN, OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH2;-
C(NH)(NH2), NH2, NH-(C4-Ce)-alkyl, N((C1-Ce)-alkyl)2, NH(C1-C7)-acyl,
phenyl, O-(CHz),-phenyl, where n =0 -6, where the phenyl ring may be
mono- to trisubstituted by F, Cl, Br, 1, OH, CF3, NO,, CN, OCF3, O-(Cy-
30 Cs)-alkyl, (C4-Ce)-alkyl, NHz, NH(C4-Ce)-alkyl, N((C1-Ce¢)-alkyl)z, SO2-
CHa, COOH, COO-(C+-Ce)-alkyl, CONH;



J . S02-(Cl-C6)-al kyl, SO2-(CH2)n-phenyl, where n = 0 6 and the phenyl 25

radi cal may be substituted up to two tines by F, d, Br, OH -CF3, N2, CN,

OCF3, O (Cl-C6)-alkyl, (Cl-C6)-alkyl, NH2; C(NH) (NH2), NH2,

NH (Cl- C6) - al kyl , N((Cl-C6)-al kyl)2, NH(Cl-C4-acyl, phenyl, '

O (CH2) . - phenyl, where n.= 0 .- 6, where the phenyl ring nmay be nobno- to .
~trisubstituted by F, d, Br, I, OH CF3, NO2, CN, OCF3, O (Cl1 30 Co)- aIkyI,

(C1-C6)-al kyl, NH2, NH(C1 CG) al kyl', ga( ( C1- CG) al kyl')2, SO2- CH3, COOH,

COO- (C1-C6) - al kyl, CONH2; 63 (LAG)n I's a sugar residue, disugar resi due,

trisugar residue, tetrasugar residue; a sugar acid, an amno sugar, an

am no acid residue, an oligopeptide residue conprising 2 to 9 amno 5.

aci dslA&nacyclis@ swgargesidiie, disugar iregiduectrisugar kgsidueptetrasugadiesidue;an

acyclic 1mono-,_di- or .tri cycl ic trial kyl anmoni umal kyl radi cal O(SOZ) OH;

( CH2) o- 10- SO3H; @ SHEBLSEY; BN ENPEYSEN: - ( aH2) 0- 10- O P(O) (OH) 2,

(CH2) o- 10- 000H, an (aﬁk‘%%ci@r&(u&ﬁ@é%ﬁ%opedt@é@e%lcﬁfé %@Hﬁéﬁﬁ%}? 9 a]ano

- NR8- C( =NR9) (NRLOR11); where n = and
i Pdependent | y ‘dAcidsie anot her may be H, (Ci -C6)-al kyl, phenyl, (Cl 6) -

Cast af Toasi otk ebroic ot dh %rt@avci»c t@*ﬂxﬁa&m&u@t@ewﬁﬁaﬁ%e " oot

CH2) 6-j - NH ( C56b 0 '
_ ((CH)Z) oJ 1- (E:—O) On|6~_ ijl—-lf 5!]2-' al k ene- “%4 -N RlBQ) t%(()%% and one
~or more carbon '(Gﬁe)mo-éioal'he(@ k)phe )2a+ Cd'ize)o.foe@%(@)@b&z up to

trisubstituted iyl o.,o-dt‘?b?f °&5M2)MO-C(-NH)(NH2) ~(CHa2)o.10-C(=NH)(NHOH);
10 - -NRs- -C(=NRO)(NR10R11); where n = 1 - 5 and R8, R9, R10.and R11
C} . independently of one another may be H, (C4-Cg)-alkyl, phenyil, (C1-Cs)-
 alkyl-phenyl,; (C3-Ca)—cycloalkyl) |

_ R13 is H or CHg;

15 | |
and where in each case at least one of the radicals R1 or R3 must have the meaning -
~(CHz2)6-1-NH-(C=0) ¢.1-(Co-C2s)-alkylene-(C=0)o.+-N(R1 3)o.i-(LAG) or -(CH2)0.1- -
(C=0)0.1-NH-(Co-C3s)-alkylene-(C=0)o.1-N(R13)0.1-(LAG) and one or more carbon
atoms of the alkylene radical are replaced by up to trisubstituted aryl or heteroaryl

20  radicals or by up to trisubstituted (C3-C1o)-cycloalkyl or heterocycloalkyl radicals and
may additionally be replaced by --S(O)n , where n =0 - 2, -O-, -(C=0)-, -N(CHa)-,
-N(phenyl)— or —NH-;
and its physiologically acceptable salts.

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

LAG is a monosugar residue, an acyclic rhono-, di- or tricyclic
trialkylammoniumalkyl radical, a sulfonic acid or a carboxylic acid,
and its pharmaceutically acceptable salts.
30

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



20 radicals or by up to trisubstituted (C3-G o)-cycl oal kyl or
het erocycl oal kyl radicals and. nmmy additionally be replaced by -S(O,, -,
‘wheren=0- 2, -0-, -(CO-, -N(CH3)-, -N(phenyl)- or -NH; and its
"~ physi ol ogically acceptable salts. 25 4. A conpound of the fornmula | as
clairmed in one or nore of claims | to 3, wherein LAGIis a nonosugar
residue,. an acyclic nono-, di- or trjcyclic trialkylanmoniunal kyl
radical, a sulfonic acid or a car box§5|41 c acid, and its pharmaceutically
acceptable salts, 30 5. A nedicanent conprising one or nore conpounds as
cl ai m claimgnbtat nore 64 of claims 1 to 4. 6. A medicanent conprising one
or nore conpounds as clainmed in one or nore of clains 1 to 4 and at | east
one further active conpound. 5 7. The nedicament as clained in claimB®,
conpr i6si ng,A amedicarnbat campiisiag anapomotie contpaUndias clafiiied i dheVdr mbre
normal i ze lipid netabolism. 8 The nedicanent as clainmed in claim6 or 7,
‘whi ch qg&'%’ﬂﬁs‘_eg’,4ﬁ‘%fa}r|?ﬁ§r°”elﬁ‘fﬁlﬁria¢gvﬁ§ﬁﬂ&mmd-one or more C.. '
' anﬁi di abetics, hypoglycem cally active conpounds, HMECoA reductase
i nhi bi tors, cholesterol - absorption inhibitors, PPAR ganmma agoni sts, PPAR
al pha 7agoniTHesmediizivent gshelaedin elpimi6; tcompriding) @s furlliee ddtivebi tors, bile.
aci d absor&ot i on inhibitors, CEé’I;l nhibitors, Bﬁ()),l'ymeri c bile acid

adsor 5OMPOUNg, oNEIINBFe CAMREERdS negNA iddnstabalisioxi dant s,
|i'poprotein lipase inhibitors, ATP citrate |yase inhibitors, squalene
synt hetase inhibitors, |ipoprotein(a) antagonists, |ipase inhibitors,

| nsul ifhs, The Mmedidamentss damed irdelzjmréegr 71 whickecomphses,ais flirthei ones,
aig! UGS Bompound: iotn(érosr’more o o T
C | antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors, |
“cholesterol ab_sorptio_n inhibitors, PPAR gamma agonists,-PPAR alphé ago'nisis, -
. P'PAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption inhibi_tbrs.
'CE.TP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers, ACAT
15 iﬁhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate'ly-ase inhibitors,
squalene synthetase .fnhibitors, lipoprotein(a) éntagoriists, lipase inhibitors, insulins,
sulfonylureas, biguanides, megl_itinidés, thiazolidinediones, a-glucosidase inhibitors,
active compounds which act on the ATP-dependent potassium channel of the beta
celis, CART agonists, N.PY agonists, MC4 agonists, orexin agonists, H3 agonists,
20  TNF agonists, CRF agonists, CRF BP antagonists, urocortin agonists, B3 agonists,
N MSH (melanocyte—stimulating hormone) agonists, CCK agonists, serotonin—rertake_ :
( inhibitors, mixed serotonin and noradrenergic compounds, 5HT agonists, bombesin
agonists, galanin antagonists, growth hormones, growth hormone-releasing
compounds, TRH agonists, decou'pling protein 2 or 3 modulators, leptin agonists, DA
25 agonists (bromocriptine, doprexin), lipase/amylase inhibitors, PPAR modulators;

RXR modulators or TR-p-agonists or amphetamines.

9. A compound as claimed in one or more of claims 1 to 4 for use as a
_ medicament for the treatment of impaired lipid metabolism.
30

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



conpofftVecompay

active conmpounds which act on the ATP-dependent potassi um channel of the

beta cells, CART agonists, NPY agonists, MZ4 agonists, orexin agonists, H3 .

agoni sts, 20 TNF agoni sts, CRF agonists, CRFE BP antagonists, urocortin
agoni sts, P3 agonists,  MSH (nel anocyte-sti ful at | ng hornone) -agoni sts, CCK
agoni sts, serotonin-reuptake C inhibitors, mxed serotonin and. .
nor adr ener gi ¢ conpounds, 5HT agoni sts, bonbesin agonists, galanin
antagoni sts, growth hornones, grow he§or none-rel easi ng conpounds, TRH
agoni sts, decoupling protein 2 or 3 nodulators, |eptin agonists,” DA 25
agoni somppundsmast dlgimettin clepoerich: of ddirse! &% WARkhi cYMhbii ixiRG’
nmodul ators, RXR nodul ators or TR-f 3-agonists b‘?ﬁginp%g?gﬁ%@lx@&ﬁﬁ
Hgg‘_"ﬁha bharpacawticallyraceeptable catrierandobringing akisamixture

medi Cig atfohA'suidBid fof AdiRistQtiohPai red Lipid netabolism 30 10. A pr_ocesé
SuttD .

~ for. preparing a I cament conprising one or nore of the 65 conpounds as

" conpol

e

clainmed in one or nore of clainms 1 to 4, which conprises mxing the active
C oupnd wWith a p maceutically acceptable. carrier and bringing this
oL ihe us»erfgﬁﬁ%emw Srat Claimed i opgarenoresof daimsThdodsforof t he
conpw,@g,gﬁﬁ é:h-@d;@éjnémfgpfregppgiﬂgé%ﬂigi&%iarm 1 to 4 for preparing a -

medi canent Tor. treating hyper . The use of the conpounds as
claimed in one ornore of clains 1 to 4 for preparing a nedi canent for
| ower j 519 tiﬁ ser ucgréﬁhol esterol concentration. 10 13. The use of 'the }
ds 49€ M55iqtdbe cRMpeungs asprlairaed i aneermare of dlaims pteddorng a |
medi cgvepak medf@in ' oV uiy Lfestati-ons, -14. The use of the
conpoundshggqizl ai med ?}gfg‘r:ltg%%% rh% %rhﬁ] g?&nlgi‘x@fél(;%ogc]emraﬁq@s preparing a
MOdi cament for treating insulin resistance. | |

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

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

15 preparing a medicament for treating insulin resistance.



