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{57} Abstract; The invention relates to the compounds of the
formula (I) wherein R1, R2, R3, R4, R5, and R6 have the
ciled meanings, and to their physiologically acceptabie salts.
The inventive compounds are suitable, for example, as hy-
polipidemics. : A

(57) Zusemmenfassung: Die Erfindung betrifft Verbindun-
gen der Fomel (), worin R1, R2, R3, R4, RS, und R6 die
angegebenen Bedeutungen haben, sowie deren physiologish
vertriigliche Salze. Die Verbindungen eignen sich z.B. als Hy-
polipidamika.




an intestinal absorption of less than 10% preferably |less than or equal to
5% 25 In particular; absorption of the novel conpounds nust be | ess than

that .of ezetim be. Pharmaceutically active conpounds whi ch! v $8%or bed to
a very |l ow extent generally -have considerably fewer side-effects. 21 June
2005 2 In an aspect of the present invention,there is provided a conpound

of the fornya OH RERRZ NRROR3I R4 5in m'ChP?T%ﬁ‘l

R5, R6 |ndepen8enth of one another are (Co-C30)- alkyl ene- /& vvhere one
or nore car bon atoms of the al kyl ene 10 radical may be replaced by -0-,
-(C=0O - Cl al kyl) - Cl-C6)-al k Ipenyl) or
“NH; H, FNQ’}fE“B”rD'PHEN%ﬁ %I@@' @@”@6@[4 Féfgl&ﬁleelpﬁ ,\,}’ 2,

CONH( C1- ce)memr@wenmupr@MNm)spanmmmun(um,am)mamsﬂme@eme)a aI kenyl, 15

(C2- CB) - al kN DEGROERY Rkl pidfeiRBlig Tore or al | hydrogens in the
al kyl radicals may be replaced by fluorine; SO2-NH2, SO2NH(Cl- C6) - al kyl ,

S2N (Cl1-C6)-al kyl]2, S-(Cl1-C6)-alkyl, S (CH2)n- phenyl SO (Ci- 06) al kyI

SO (CH2), pheny] ., 302-(Cl-C6)-al kyl, SO2-(CH2) n-phenyl, where n 0- 6

and t he phen§PenP plign c al may be 20 substituted up to two tinmes by F, c, Br,
OH, CF3, N2, CN, «.OCF3, O (Cl-0C6)-alkyl, (Cl-C6)-alkyl, NH2;

Novel diphenylazetidinones, process for their preparation, medicaments comprising

10  these compounds and their use

The invention relates to substituted diphenylazetidinones, to their physiologicalty

acceptable salts and to derivatives having physiological function.

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

It was an object of the invention to provide further compounds having a
20 therapeutically utilizable hypolipidemic action. In particular, it was an object to find
" novel compounds which, compared to the compounds described in the prior art, are
absorbed to a very low extent. Very low absorption is to be understood as meaning

an intestinal absorption of less than 10%, preferably less than or equai to 5%.

25  in particular, absorption of the novel compounds must be less than that of ezetimibe.
Pharmaceutically active compounds which are absorbed to a very low extent

- ‘generally have considerably fewer side-effects.



NH2, NH- (Cl-C6)-al kyl, N((C1-C6)-alkyl)2, NH(Cl1-C7)-acyl, phenyl, O (CH2)n
phenyl, where n = 0 - 6, where the phenyl ring may be nono;,to0 0
trisubstituted by F, O, Br, I, OH CF3, N2, ON, OCF3, O tEiW%99%s5 aikyl,
(C1-C6)-al kyl, NH2, NH(C1l-C6)-alkyl, N((Cl-C6)-alkyl)2, SO2-CH3, COOH,

COO (C1-C6) -al kyl, CONH2; 21 June 2005 3 (LAG is a sugar residue, disugar
residue, trisugar residue, tetrasugar r2sidue; a sugar acid, an am no
sugar; an am no acid residue, an oligopeptide residue conprising 2 to 9

am no aci tsan Spacttaf thed prg$etrimveantionphdey is pradiedh comPounB8@)he@btmurier e i n each
case at |east one of the radicals Rl or R6 nust have the neaning '
(C0-C30) - al kyl ene-(LAG, where one or nore carbon atons of the al kyl ene
radi cal may be replaced by -0-,p4(C=0-, -CH=CH, -C=C,

-N((C1-C6)-al kyl)-, -N((Cl-C6) 10 al kyl penyl) or -NH, and where the
radicals RI. and Rigpay not hayeé e nmeaning -0-sugar residue or -0-sugar
acid, arReits phafnaceuti cal abceptabl e salts. Preference is given to

conpounds o 5 Q |, iATwkieh, at | east one of the 15 radicals R to
R6 has the al kyl en&- (LAG), where one or nore carbon atons
of the al kyKg Nbe replaced by -0-, -(CO-, -N((C1-Cs6)-

al kyl') -; Par tgcul an_pref g¥nce is given to conpounds of the
formula I, in which one of t Xy - radicals RL or R3 has the neaning

(C0- C30) - al kyl ene- (LAG, whe b or nore . carbon atons of the al kyl ene
radi cals may be replaced by -0 - (C=O-, -N(CH3)-, or -NH. particular
preference is given to corrpoundé:l%f the formula |, in which one of 25 the
radicals Rl or R3 Pas t he meani ng - (CH2)0-1- NH (C=0) 0- 1- ( C0- C25) - al kyl ene-
(C=00-1-N(R7)0-1- (LAG; where one or nore carbon atons of the al kyl ene
radi cal ’

in which

R1,R2, R3, R4, R5, R6 independently of one another are (C;,-C30)-
alkylene-(LAG), where one or more carbon atoms of the alkylene
10 ' radical may be replaceq by -O-, (C=0)-, -CH=CH-, -C=C-, -N((C-Cs)-
alkyl)-, -N((C1-Cg)-alkylpenyl) or -NH-;

‘H, F, Cl, Br, I, CF3, NO;, CN, COOH, CGO(C+-Cg)-alkyil, CONHz,
CONH(C4-Ce)-alkyl, CON[(C+-Cg)-alkyl],, (C1-C¢)-alkyt, (Co-Cg)-alkenyl,
15 - {Co-Cg)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the
| alkyl radicals may be replaced by fluorine; '
S0O2-NHz, SO:NH(C1-Cg)-alkyl, SON{(C4-Cs)-alkyl], S-(C1-Cs)-alkyl, S-
(CHz)n—phenyl, S0-(C1-Cg)-alkyl, SO-(CHz)-phenyl, SO,-(C4-Cg)-alkyl,
S0~-CHg)a-phenyl, where n = 0 — 6 and the phenyl radical may be
20 - substituted up fo two times by F, Cl, Br, OH, CF3, NO,, CN, OCF;,
© O-(C1-Ce)-aliyl, (C+Ce)-alkyl, NHy; |
T NH;, NH-{C,-Cg)-alkyl, N((C4-Ce)-alkyl)o, NH(C1-C7)-acyi, phenyl,
' O-(CHg)a-phenyl, where n = 0 — 6, where the phenyl fing may be mono-
to trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCF;3;, 0-(C4-Cs)-
25 ' alkyl, (C4-Cg)-alkyl, NH3, NH(C,-Cs)-alkyt, N((C4-Cq¢)-alkyl)z, SO,-CHs,
. COOH, COO-(C4-Cs)-alkyl, CONHz; -



may be repl aced by oxygen atons and where R7 is Hor CH3. Preference is
furthernore given to conpounds of the fornmula | in which tgg? gro#@c) 30 LAG
is a nonosugar residue. ,;,, . Atrialkylanmonium al kyl ra it Jop R0 be
understood as neaning the follow ng group 21 June 2005 4 Ak, /(CHZ)n +
Alk2 Alk3 in which n =0 to 10 and Al k1, A k2, A k3 independently of one
anot her each denote a 5 straight-chain og branched al kyl radical having 1
to 20 carbon atonms. Onng to their increased solubility in water, conpared
to the parenfagnpoungsa sugiraesiBGs Hiduiir kasidus; eidul fesiiiel fetr@kBgar residue;
particularly suitable for nedical applications. These salts nust have a
phar maceutical | y acceptS9reagiti FhaBINO98bn. Suitable [ 1D pharmaceutically
acceptabl e acid additifmabladiddbsiile, &PWFﬁd@F&R{@' doehprRingBto ¢ Nventi on
are salts of inorganic acids, such as hydrochloric acid, hydrdbromc acid, -
phosphoric acid, netapRBRPAGHEs:c acid, nitric acid, sulfonic acid and

sul furic acid, and of I 2 ] SN é | &yaci d, benzenesul fonic
aci d, benszoi c acid, Ciattﬁ%@@%kﬁnﬁﬁurﬂ?lﬁgﬁggﬁ????g@té](”@gl: fumaric acid,

gl uconic acid, glycolic acid, isothionic acid, lactic 15 acid, |actobionic
acid, malefi i.qd, | i t . i j i i i p-
t ol uenesul fo‘&lh'%%a'gieagﬁfs g%t‘ %fl}egstac%? dﬂ glﬁagﬁa{ r'(ltagjﬁgroggéce P%t%%g%gﬂ’gp%%hg@anpl e.
For nedi cal ((htCppsikpiens€AGhartereohanr poed eaooatorss gf theralkytenesiadigat he

chloride salt. Suitable pharnmpceutically acce I Si.Cc sa

ammoni um sal T'8Y P&k PPediRY o "rs'@ ’?Eﬁ@l\ﬁ*‘ ?§= _-0-3\?(&%-55@"@& 'a'i\_tﬁsql%gﬁ‘;hl ts)
and al kaig nealR@péAyIYTBE AHS ahd svhefd it ragicBRIVEEhE R2 MEy Adtthavaltiké HBapiMgt S) -
The scope of the invention also includes salts having a pharmaceutically
unaccept abl e QR resive AT <APHganagid.be useful internediates for preparing

or purifyi nghPhapRRARIbLERIN YcdGhaNE aBkse salts and/or for use in
nont her apeutic, for E

- Preference is given to compounds of the formula 1, in which at least one of the -

15 radicals R1 to R6 has the meaning (Cq-Cap)-alkylene-(LAG), where one or more
carbon atoms of the aikylehe radical may be replaced by -O-, -(C=0)-, -N({C1-Cs)-
atkyl)-, or -NH-. ‘ |

Particular preference is given to compounds of the formula |, in which one of the

20 - radicals R1 or R3 has the meaning (C¢-Cao)-alkylene-(LAG), where one d{ more
“carbon atoms of the alkylene radicals may be replaced by -O-, -{(C=0}-, -N(CH3)-, or

-NH-. | '

Very particular preference is given to compounds of the formula |, in which one of

25 the radicals R1 or R3 has the meaning —(CH2)0.1—NH-(C=O)m-(Co—Czs)-aIkylene‘-
{C=0)p-1-N(R7)0.1-(LAG); where one or more carbon atoms of the alkylene radical -
may be replaced by oxygen atoms and where R7 is H or CHas.

- Preference is furthermore given to compounds of the formula | in which the group

30 LAGisa monosugar residue.

A trialkylammonium alkyl radical is to be understood as meaning the following group



25 exanple in vitro, applications. Here, the term"derivative having

physi ol ogi cal function" refers to any physiologically acc tablg .
derivative of a conpound according to the invention, for giﬂﬂT% P 21 June
2005 5 ester, capable of form ng, upon admi nistration to a manmal, for
exanple man, to formsuch a conmpound or an active nmetabolite (directly or
indirectly). A further aspect of this invention are prodrugs of the
conpounds according to the ‘invention. Such prodrugs can be netabolized in
vivo to give a conpound according to the invention. These prodrugs nmay or
may not be active in their omn right. The conmpounds according to the

i nvention can al so be pre in various polynorphous forns, for exanple
as anor phous and ne pot ynor phous forns. The scope of the

i nvention |nchﬁ6§ Jnmorphous forms of the conpounds according to

t he i nvention mhlch orhka—%uﬁd r aspect of the invention. In stil

anot her aspect of the pre?ent |nventi on, there is provided a nedi canent
conprising one or nore o he corrpounds as defined above. Hereinbel ow,
all references to "corrpoun 38) of fornula (I)" refer to a conpound or
conpounds of the«fornula (1) as described above, and to their salts,
sol vates and derivatives having physiological function, as described
herein. The dmwpmbmcbomb 10 leadfAdknhlka, AlkaindepememtlpIoaommammebaadrwenotea

medi camends FUFOREEin Rt Pt SRyl Bton RN L 28 B S ar i cutar
hyperli pi dem a. The conpounds of the formula | are also suitable for.

nodul ating the serum chol est er ol ncent ation a reventin and
treating grt&"Y'B%E? Wesingeasad gi’ I"oYe efﬁ?&‘%ﬁ&ﬂfﬁ&@%ﬁ%@ﬂ?ﬁf‘% Yl a

(1) can also Qnﬁéheuﬂbegﬁercedpthme%ﬁbIa?@ba@iauw Buitabid o nagidal apglvaponsnds.
The anopunt o a co of the formula ﬂ ) required. to achi eve t e desired

bi ol ogi cal effheet selip@HBihaYR aPiRIMBEFULFAlY éﬁ?‘%ﬂt%ble £Bien&x Ao il
specific ‘lﬁﬂ”@ﬁﬂl‘?ﬁh(@&ﬂéiﬂ@ »aceBptabR ddt §adifsh SRR of e ESRPARIR cording to the

adm ni stration and on the clinical
invention are salts of inorganic acids, such as hydrochloric acid, hydrobromic acid,
phosphoric acid, metaphosphorie acid, nitric acid, sulfonic acid and sulfuric acid, and
of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, glucbnic acid, glycolic acid, isothionic acid, lactic
15 acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-
" . toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medicel
* purposes, very particular preference is given to using the chloride salt. Suitable
pharmaceutically accepfable basic salts are ammonium salts, alkali metal salts (such
as sodium and petassium salts) and alkaline earth metal salts (such as magnesium

20  and calcium saits).

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

25 example in vitro, applications.

Here, the term "derivative having physiological function” refers to any physiologically

: acceptable' derivative of a ceampound according to the invention, for example an



condition of the patient. In general, the daily dose is in the range from
0.1 ng to 100 ng (typically fromO. 1 ng to 50 ngy) per day gﬁ kﬁ ram of
bodi nryei ght, for exanple 0.1-10 ng/kg/day. Tablets or % s (#F%
contain, for exanple, from0.01 to 100 ng, typically fromO 02 to 50 rrg
In the case of pharmaceutically acceptable 21 June 2005 6 salts, the
abovenentioned wei ght data relate to the weight of the diphenyl -
azetidinone-ion derived fromthe salt. For the prophylaxis or therapy of

t he abovenentioned conditions, the conmunds of the fornmula (1) can be
used thems&ieveﬁp&&oﬁ‘hﬁnlﬁg)ﬂﬂﬁmlaﬂdmlsbattonpﬂeﬁﬁﬁlﬂhlfyrdxhlﬁglemraletqi)l‘ esent in the
formof a gthr ptable carrier. The
carrier nust g%gﬁﬁeoh eraggﬁgﬁg%?@ﬁl(ﬁwe%@e&@gﬁ%gﬁt hat it is conpatible
with the other constituents of the conposition and is not harnful to the
heal t h of tAfurtpakspentiof thiflreettan tie@rodags ofthe @npolridd according td thequi d or bot h and
IS prefera%\)énﬁ Ir%k%mﬁﬁg#a‘h*Beh@%b&l%@.ﬂW&'to%%:e%’%ohfﬁ!.h&’h&kl@lng fipse, for

exanple as a ta can contaln from by “wel ght of the
10 active CBYBUENESERIPIHRSMBHREPARRE BT PRlidg Mok oM U8t subst ances can al so be
present, includinrg further conpounds of the fornmula (1). The

phar maceut i falcoGRRESIckd@Rto 1RGSEHHbH Rh 419 ﬁefbeeslemmha@n can be prepared by
one of the known pharnaceuti ca nti aIIy consist in

0
mi xi ng t he RPYASFMPETATE: f%ef‘?{“%%%ﬁwgg\oﬁsg?r@éfyﬁ? fin i" PR carriers and/ or
auxi | i ari esormE5STHesarprmtbe nvandbn icaudes sl mqlmhawmmﬁget o the invention are
those whi ch.qay, @un@é‘ééc@rla’nﬁto theihveRfich! wiEh BRT fufther 6pebtof bR EdASH2l )
adm ni stration, although the nost suitable manner of administration is
dependent in each individual case on the nature and severity of the
condi ti on tlostlencthaasmedt othd posert ingerttipp dheodf is ploddeionpesinatiedfcomprisingonger a (1)
used 20 in B&ebr heSMpolRabedifrdibleat i ons and coat ed del-ayed-rel ease
formul ations are also included in the scope of the invention.
Acid-resistant and enteric fornulations are preferred. Suitable enteric

coat i ngs i ritdreieielowedll refergaes fceeraoundititohtemartadl)” 19tsr fpwicappound eetoaweunghehal at e,

hydr oxypr opyéd #Bbdi/d) € hdsdliRs andbtdnakathar g s Hng sfhivEeRRingf

physiological function, as described herein,

The compaounds of the formulz | and their pharmaceutically acceptabte salts and

derivatives having physiotogical function are ideal medicaments for treating an

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

“formuta | are also suitable for modulating the serum cholesterol concentration and for preventing

and treating arteriosclerotic manifestations.

The compound(s) of thé formula (1) can also be administered in combination with-

other active compounds.

The amount of a compound of the formula (1} required to achieve the desired

biclogical effect depends on a number of factors, for example on the specific

compound chosen, on the intended use, on the mode of administration and on the clinical
condition of the patient. in general, the daity dose is in the range from 0.1 mg to 100 mg (typically
from 0.1 mg to 50 mg) per day per kilogram of bodjnryeight, for exampie 0.1-10 mg/kg/day.
Tablets or capsules may contain, for example, from 0.01 to 100 mg, typically from 0.02 to 50 mg.

In the case of pharmaceutically acceptable




met hacrylic acid and net hyl net hacryl ate. 25 Suitabl e pharnmaceuti cal
conpounds for oral adm nistration can be present in separ ig un##%, such
as, for exanple, capsules, cachets, |ozenges or tablets, ok “each
case contain a specific anobunt of the conmpound of the forrmula (I); as a
powder or granules; as a solution or suspension in an aqueous Or nonaqueous
30 liquid; or as an oil-in-water or water®6in-oil enulsion. As already
mentioned, these conpositions can be prepared according to any suitable
phar maceut i c ahaitsyehd abovenidntibnédekigthedata refaépta the weight of the dipitényd conpound

and the carrier.(which can 21 Ju 20 consjst .of gne or re

20di 1 onal - coretqResRYoRyE EPBIGSar dos b eRbras pr fefeiel Beche -
conposi ti ons akbeerpémPREa ohdition, ity sorapsliiie s genrRvEiatPdaRdbedsddne acti ve
conmpound with a liquid and/or fi neI#Bdl vided solid carrier, after which the

product, if UIB¥RNGETE thecommapas butpretesebiyiney ate Rrgppedn thanorm el ape |
prepared By Fb!hﬁﬁﬁéd&ti@él cBmpoSIBbR With ARAEEHtaBle GIrAIUTRS cOfriel hRisEarmpd, i f

appropriate with one or nore additional constituents. Pressed tablets can
be produced By acasptabledythenzensetiatitis compatible adthithepther constituenierf e, f or
exanple, a p 2 | ' | ¥; \ : Pl , :
ubrtcant - | v poanry EhF R anhi EPRE BT Fng PHER, i bafic 8Pl o sold
agent (s) in &rslinvidisirdotreard iapreferabheiermulblast witic the dospauod @sen ibdividoal
shapi ng t he kst epe : hRer oS Al in
a suitable %é%%ﬁéﬁé)&ﬁ%‘g%gggﬁg%% '@o%o%nﬁléﬁgmpgﬁ térdglo /g ﬁi’tq’ éagqhégﬁg’%
per or al - (8ublacinguaimpound ni-mithsdr pbamoacdutichllydetive sebsiascestuanhaismbé preseat,

compound. o ML I i o e B B FRen AR BBt o0
i nert base suctordingge tiatihveraiod cghbegirepared bywhieas thektbwigpiaraiazbitical
S0l o RS Wik B o W oS BB ST SR s Bl
conmbi ned - . acceptable carriers and/or auxifiaries.
15 -
| Pharmaceutical compositions according to the invention are those which are suitable
for oral or peroral (e.g. sublingual) administration, although the most suitable manner
of admi_nistfation is dependent in each individual case on the nature and severity of |
the eondition to be treated and on the type of the compound of the formufa {I) used
20 . in each case. Coated formulations and coated delayed-release formulations are also
- included in the scope of the invention. Acid-resistant and enteric formulations ére
preferred.' Suitable enteric coatings include cellulose acetate phthalate, polyvinyt
acetate phthalate; hydroxypropylmethylcellufose phthalate and anionic polymers of
methacrylic acid and methyimethacrylate.
25
Suitable pharmaceutical compounds for oral adminiétration can be present in
separate units, such as, for example, capsules, cachets, lozenges or tablets, which
in each case contain a specific amount of the compound of the formuia (I); as a
- powder or granules; as-a solution or suspension in an aqueous or nonagueous
30 - liquid; or as an oil-in-water or water-in-oif emulsion. 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



wi th the conpounds of the formula | according to the invention in
particular to achieve a synergistically enhanced acti on. gjgg '??E?T#‘#]O e
conpound conbi nati on can be adm nistered either by separa o I"stration
of the active conpounds to the patient or in the formof conbination

“preparations conprising a plurality of active 25 conmpounds in a

phar maceuti cal preparation. Antidiabetics7include insulin and insulin
derivatives, such as, for exanple, Lantus(r) or HWR 1964, G.P-1
derivati ves, cengidt chsne bomoea(adqntrma! t:hnestmlehts)ciremgmymbv:ontabbﬂrdgeﬁeréll, Sin

WO 98/ 08871, ,,and or al 0 cem g, _actjve conpounds I .

honool yoom et oS Bie bR ATt e TR ep iR it 8 Be actve

bi guadi nes, mbmandwdeanqmnmumcﬁhewudwhm& carrdinrazménmaaemmeauct if

gl ucosi dase 21 June ngg‘ $ nh| b|t ﬁgcag&a nta 3 GP-1

agoni sts, pole<STath BrafAe cﬁfé’f@?’?e §JE eyan nyp be byHyessing ¥l osed
by Novo I\S’rds%p@ §pbﬂd¥%n%fré3@8§5f@@Q:OWBO‘&%Q3§§érophél%%|ﬂfbné6ﬂ$|bfé zers,

inhibitors of |iver enzynes involved in stinmulating g uconeogenesi s and/ or
)il

gl ycogenol yspdditionsli gpagtisrants iPrgssaddabletitande progheri Ry abigingihesampaurd
lipid met abo‘n‘f?é@-ffeﬁMﬁégforﬁ’ﬁ sBed b@WBFéﬁdnﬂﬂgE‘z\F’\B&N@&Idr uce@?gﬁ]&b‘?nﬁ&ﬂe PPAR

antilipidemc active ounds ounds whi ch

and PXR agoninbed vathda a@ﬂeméltzr@ﬁpbmsdmomnbanca@ta Grimbes ofiTrurfagemstivRint
ot assi um ch of the
Porrrul a l ad@hg ‘st rggnﬁr?q co uﬁtﬁglt ?8%% 'h aﬂbg‘%@%g%% %Jﬁ?ase | Thi bi t or

such as- 0 nvsisapirtg the pulvendeniaiampoupd ancisteaed with lapvieart hquid dileerdriv asubabla,
cerivastatin ak0s vastatin. Anot her enbodi ment may be conpounds of the
formula | adW\ nist'ered in conbination with a chol esterol absorption

I nhi bi tor such as, for exanple, ezetimbe, tiqueside, pamaquesi de. Still
anot her | ment ma be cﬂ?rfrgound dmnistered in

f th | I
bl ont Con Phdiiiace R, BSmEATHOINEReR pré Sfitah B peigraiddhieRti

rosi gl'i t azongdmipisaglion ﬁhZ:mlﬂ@ lozEhfied Which@ont4iR 2 dompoXial offied faemurniadingnt

may be cg onds of t rruIaI mnistered in conbination with a PPAR
al pha agbhi sfavoERR:tFus marf S‘é‘i{a??p?%f? O asaig o tsagaqanth, and pastiles which

include the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

Suitable other active compounds for the combination preparatibns are:
20 . al antidiabetics, mentioned in Rote Liste 2001, Chapter 12. They can be combined:

.- with the compounds of the formula |- according to the invention in particular to |
achieve a isynergisticaliy enhanced action. The active com.pound combination can be
administered either by separate administration of the active compounds to the
patient or in the form of combination preparations comprising a piurality of active

25 compounds in a pharmaceutical preparation.

Antidiabetics include insulin and insulin derivatives, such as, for example, Lantus® or
HMR i964, GLP-1 derivatives, such as, for example, those disclosed by Novo
Notdisk A/S in WO 98/08871, and oral hypoglycemic active compounds.

30 |
The oral hypoglycemic active compounds preferably include sulfonyl ureas,

biguadines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase



Anot her enbodi mrent nmay be conpounds of the fornula | adm nistered in
conbination with a m xed PPAR al pha/ gamma agoni st, such a for anpl e,
GW 1536, AVE 8042, AVE 8134, AVE 0847. Still another enbo Q?éy
conpounds of the formula | adm nistered in conbination with a flbrate
such as, for exanple, fenofibrate, 21 June 2005 "9 clofibrate, bezafibrate.
Anot her enbodi nent may be conpounds of the fornmula | adm nistered in

conmbi nation with an MIP inhibitor, such as, for exanple, Bay 13-9952,

BMS- 201038 R-103757. Yet another egbodi nent may be conpounds of the
formul a | stered in canbi ion.with a. bl i bsqr pti on

i nhi bitor, E:'rs %mca]gon a"éaﬁ "'&b émlql\ﬂgorlg%gﬁaﬁm? Thaﬁne?g%qerg i odi nrent may be
compounds o@S fonexamplenthpse d!SCfa%ﬁﬁbM Neyahiasgisis MS tYMB P HEE%68 andivVPP943860EmTmlin

i nhi bi t gr @hﬁﬁe&sanhlﬁlws &K@F&ﬂz@meﬁﬁ}blvé@ﬁ%ﬂrﬁu!aﬁ@ glubseogenbmctingnt rray be
conmpounds of ns ric
. mp . g} ?eb o{ysu\: modﬁlators og#p.lcose %?akgdco}ngo% 8{':9?[1 &%éﬁﬁte%ﬁ Enoe bo!gﬁvélugﬁ

bile acid a ram ne €so
Anot her enb@fcﬁ"ﬁ'yﬁ?f“miﬁym%@t'&ﬁ?ﬁkﬂwé%a'ls*fa“t"‘lﬁﬁe'ﬁﬁﬁFﬁXP aompoaeﬁﬁ HMPPEdRWhicth
conbi nat i onrewdidefood ihtake bP AREME PIXRagbritid dha factive deipoaBds vinioh aeboanel AP HVR1171,

HVR1586. Ye%gp?rn%%htgjngl ng{?ggnggg;t &i conpounds of the formula I

adm ni stere ron w t \CAT i nhi bi tor, such as, for exanple,
avasim be. Still another enbodi rrent may be ‘corrpounds of the formula I
admi ni st er eah érmbodiaizbi M@tbie@bmpdundis dihe f@mula 0xdndsistered huwobiastion ivitiranexanpl e,

OPC-14117. @Q@&Q}?Fed Q%IESE&EUM smﬁﬁﬁﬂ%%‘éﬁ?n quavtaglghn IQ\FaEHl i aﬂorvastatm

admi nistered I n conbi nati on Wt I poprotel n |ipase inhibl'tor; such as,
for exanpl ecerigsiaiggEuvasetin ne 2005 10 Anot her embodi ment may be compounds
of the fornula | adnministered in conbination with an ATP citrate |yase

i nhi bitor, Maiar bod n%';u rﬁ?rwgglaﬁpquﬁgs (%%Q&FAuuaYsém.aqagsegwcomﬁh%hmam may be
corrpounds of the formula mnistered 1n conbination wth a
cholesterol absorption inhibitor, such as, for example, ezetimibe, tiqueside; pamaqueside.

Still another embodiment may be compounds of the formula | administered in combination with a

PPAR gamma agonist, such as, for example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.

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

_Ancther embodiment may be compounds of the formula | administered in combination with a
mixed PPAR alpha/gamma agonist, such as, for example, GW 1536, AVE 8042, AVE 8134, AVE
0847. |

Still another embodiment may be compounds of the formula | administered in combination with a

fibrate, such as, for example, fenofibrate,



squal ene synthetase inhibitor, such as, for exanple, BM5-188494. Still

anot her enbodi nent may be conpounds of the formula | adm n ter
conbination with a |ipoprotein(a) antagonist, such as, ‘?Yg?@n
Cl-1027 or nicotinic acid. Yet another enbodi nent may be corrpounds of the
formula | adm nistered in conbination with a |ipase inhibitor, such as,

for exanple, Olistat. Still another enbodi nent may be conpounds of the
formula | adm ni-stered in conbination with insulin. Yet another

enbodi ment, nmay be conpounds of the formula | administered in conbination
wth a sul uch as, for exanple, tol butam de, glibenclam de,
glipizide o%'%fluecﬁézgﬁ“é%@ Stil I anot her enbodi nent, may be conpounds of the
formula | adm nistered in conbination with a biguanide, such as, for

exanpl e, meAfotienembodiiot Mgy beainpalintesithe firayiab edraiciapred mdsmbihatbh @it ar nul a |
adm ni stere , for exanple,
repagl i ni deIq aﬁgﬁﬁer uaﬂisl %l men%)Ila %ﬁ)}%gﬁcgﬂr"rgggﬁo gséjo@t? e formula |

adm nistered in conbination with a thiazolidinedione, such as, for

exanpl e, troglahdtes emeodimaéng oy Bz@mpounps ofghd foantriedmindreglin doabbatpn with at he
conpounds di;3GLA S HRYn |Rebitoﬁ%g(%3és%or%§§rﬁ|ﬂé@mnﬂ:%@dat' on in 21 June 2005 11
WD 97141097, in particu

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

met hoxy] pheﬁ;hla]mmdzrteyib]adnﬂemmhbfaczm1pmd1dmetih@ioﬁnulaStadmImswrﬂdtlmmbmatmdwﬂrsnt may
be compoundgefsinhitier, sgghrgglfgrgxa@ggnty $08€d i n conbination with an

a- gl ucosi dase i nh| bi'tor, such for exanple, maglitol or acarbose. Yet
anot her enbodi ment, may be corrpounds of the formula | admnistered in

conbi nat i onAmzitrtehemla:dinmt mayebeompaudichf iteifgmulad edmiostetel i cambinztiopeiitlent

pot assi um channal bl@fac@%&%r&?lsh&vassfwarﬁﬁe chQEstR%ARD k8esolv@hbut am de,

gl i bencl amide, glipizide, gliazide or repaglinide. Stil{ another

enbodi ment, nay be conpounds of the forrmula 1 administered in conbination
with nore Afvther eniedpfent hay telromeredr of thedermebripdninigtered frmoméln@tpréh fm

conbi nati ongpy receptor inducer, such as, for example, HMR1171, HMR1586.

Yet another embodiment may be compounds of the formula | administered in combination with an

ACAT inhibitor, such as, for example, avasimibe.

Still another embadiment may be compounds of the formula | administered in combination with an

' “antioxidant, such as, for example, OPC-14117.

" Another embodiment may be compounds of the formula | administered in combination with a

lipoprotein lipase inhibitor, such as, for example, NO-1886,




with a sulfonyl urea and netformin, a sulfonyl urea and acarbose,
repaglinide and netformn, insulin and a sulfonyl urea, insulin_and
metformin, insulin and troglitazon, insulin and |ovastatif) Y8Pe2%Rr ¢ her
enbodi ment, nmay be conpounds of the forrmula | administered in conbination
wi th CART agonists, NPY agonists, MXA agonists, orexin agonists, H3

agoni sts, TNF agoni sts, CRF agonists, CRF BP antagonists, urocortin

agoni sts, (33-agonists, MSH:(nelanocyte-stinulating hornone) agonists, CCK
agoni sts, serotonin reuptake inhibitbrs, mxed serotonin and noradrenergic
conpounds, AidheagfitdBicit mdyDIREBHIUNRIN HeFrtrulad AdRRLBreA MBI Vith & OW h

hor none, gr 1.0 ne-rel easi ng co u RH agoni sts, decoupling :
protein 2- W%ate%%lmg‘{bgorrss,m %sp%f ﬁxagﬁgengg'?%{g&g: agoni sts (bronocriptin,

doprexin), lipasel/ amnylase inhibitors, PPAR nodul ators, RXR nodul ators or

ITR- (3 agloni it snotﬂememmsneamb.a@uhwé&?mpoaﬁh@of&mﬁma I%Gﬁ"linM@ge@ Q{%ﬂ%lﬂgtidm\h(th he
eptin. In it .the further act ound may be

dexanphet anﬁgﬁﬁe%@@ﬁ%%{@wﬁé%u%i& ﬂﬁ)éa'?%‘ogkﬁgfgg‘{gﬁ' one enbodi nent, the
further active conpound may be fenfluram ne or dexfenfluram ne. In another
egogi ment , Stll Beotied inBafimaneinbyie: dammuggf thepril I_%Bllla}dfsfeaéaiirni&)mbtnﬁtid?ﬂﬁtg J
enbodi nent ,; ; act | ] e.xlistat. In one enbodi nent,
t he furtherhp%dg(??'b(é;%:o org%héjcﬁ(rgsys;og%ﬁ%%’ ﬁdo .T(Q)W%%%% Cé“?m ne. 1n one

enbodi ment, the conpounds of the fornula | nmay be adm nistered in

conbi nat i orvet avotter érmtir@imenprmgf@icalpountsieretelibinial| abehiste®d Weombinat ity anpl e,
Carorrax(y).,ip;;Ig h%qg@wggg% MNe n;p@.,o a{?mx(r) can be given in one
preparation or by séeparate adm'nistration of conpounds of the fornula l
and Caromax . Here, Caromax can al so be adm nistered in the formof food,
such as, it aretenmphisgdiniant hakercgmpaodsofatie oies liadhiaksred GodgpdMashntw@h t he

i ndi vi dual ;agkd ve conpounds, the conbination of conpounds of the formula I
with Caromax Is, in addition to an enhanced action, in particular with
respect to the lowering of LDL chol esterol, also characterized by its

i mproved t dletaralbiet ¢érebedimient, paeis cambhiows oty fomguld idninBaedd is onibatalien with a

combi nat | 0RuRhy ki, &RFROARRRCAIbtAe! fioblifmidYiEAkL gn Wi th one or more

of the con%h)ct[uar%%se. ment i oned above and optionally one or nore further

Still another embodiment, may be compounds of the formula | administered in combination with a
biguanide, such as, for example, metformin. .

Another embodiment, may be compounds of the formula | administered in combination with a
rﬁeglitinide, such as, for example, repaglinide.

Another embodiment, may be compounds of the formula | administered in combination with a
thiazolidinedione, such as, for example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone, or the-compounds disclosed by Dr. Reddy's Research Foundation in




phar macol ogi cal |y active substances is included in the scope of the present
invention. The invention furthernore provides both stere0|§9gﬁﬁ abaéures of
the formula | and the pure stereoisoners of the fornula I, na-

di astereonmer m xtures of the formula | and the pure dlastereoners. The

m xtures are separated by chromat ographic neans. Preference is given to
both racem c and enantionerically pure conpounds of the formula |I of the
followi ng structure: 21 June 2005 13 Rl OHR6 R2 R5 O\DR3 R4 Sugar
residues are to be understood as ne&hi ng conpounds which are derived from

al doses andvﬁﬁéﬁ&ﬁ@ %aﬁl&ul@raé\l[ﬁl i, Mhy&r&%@iﬂ%%&&ﬁ%uﬁéi@hr@ﬁy bel ong to the D
or the L SGFI% %|Sﬁ @@2 qg C? m no sugars, sugar al cohols or sugar -
aci ds. ‘5 Q TEOSHPERYIMENE > A PRI YaEoE | act ose, ribose, erythrose,

gl ycerol al dehyde, sedoheptul ose, gl ucosam ne, gal actosam ne, gl ucuronic
acid, galac EMIra(ﬂBth& eﬁfﬁbcﬁment QIIIEH(B@ Bbrﬁpo%ﬁdscbf tneadnama Oitinfinisdrbdlin cHBRNABH witrACi d,

gl ucam ne, n?ucos;daée in asi e ngjteulgna itol org‘galrb%sand gal actaric acid may
be nentlone§1%§ of ef%n%F v F30ar &8¢ har i des conposed of two
sugar units. Di-, tr|- or tetrasaccharldes are formed by acetal -1ike

bi ndi ng of VMn@ﬁe'fféﬁub&juﬁéhgafa§ be lsdﬁﬁ@undsrwthbwhd@a r@yhumerémn cdsrhﬁnaaon wth 0-form
Lact ose, naL%g; one exanple. 15 [f

GLhRPLOSE tga¥ TR Qned, By, %
the sugar is sug§?”Pmp 3'Cf¥son It Uuth enpoa%m?' ) y at the hydrogen
atom of an bRRERYs.GUG a5 onpramele delutantis, S'@BF@W%G’@@PP \dliazidesiips for the
hydr oxyl greyasinied the sugars are substantially: benzyl, acetyl, benzoyl,
pi val oyl, trityl, tert-butyldinmethylsilyl, benzylidene,

Still another embodiment, may be compounds of the formula 1 administered in combination with

more than one of the abovementioned compounds, for exafnple in combination

with a sulfonyl urea and metformin, a sulfonyl urea and acarbose, repaglinide and

metformin, insulin and a sulfony! urea, insulin and metformin, insulin and troglitazon,

insulin and lovastatin, etc.

Further embodiment, may be compounds of the formuta | administered in combination with CART
agonists, NPY agonists, MC4 agonists, orexin agonists, H3 agonists, TNF agonists, CRF
agonists, CRF BP antagonists, urocortin agonists, B3-agonists, MSH (melanocyte-stimulating
hormone) agonists, CCK agonists, serotonin reuptake inhibitors, mixed serotonin and
noradrenergic compounds, SHT agonists, bombesin agonists, galanin antagonists, growth

“Iflo_rrnone, growth hormone-releasing compounds, TRH agonisis, decoupling protein 2- or 3
modulators, leptin agonists, DA agonists (bromocriptin, doprexin), lipase/ amylase inhibitors,
PPAR modutators, RXR modulators or TR-p agonists.

In one embodiment, the further active compound may be leptin.

in one embodiment, the further active compound may be dexamphetamine or amphetamine.




20 cycl ohexyl i dene or isopropylidene protective groups. The term "am no
acids" or "amno acid residues” refers, for exanple, to thg Jsteﬂﬁﬁisoneric
forms, i.e. the Dor L forns, of the follow ng conmpounds: Eluesi%e
glycine proline cysteine histidine . glutam ne 21 June 2005 14 aspartic
acid isoleucine arginine glutamc acid |lysine serine phenylal ani ne

| euci ne threonine tryptophan nethionine valine 5 tyrosine asparagi ne

2- am noadi pi ¢ acid 2-am noi sobutyric acid 3-am noadipic acid
3-ami noi sobutyric acid 10 beta-al a ne 2-ami nopi nelic acid 2-ami nobutyric
acid 2, 4- di mronaedbddiient tha@irler a@th@Eompdint Yzl Be Bfuthnitesomasid@uamper i di ne
carboxylic acid 2,2-diam nopinelic acid 6-amnocaproic acid '

2, 3-di am nopropi onic acid 15 2-am noheptanoic acid N-ethylglycine

2- ( 2- t hi eny|™2gPthierbodimenh efprie| Ao @APAENd ¥ ie EP¥t2B¥Aene sar cosi ne

N- et hyl asparagi ne N-net hyli sol euci ne hydroxyl ysi ne 6-N-nethyllysine. 20

al | 0= ydr OXiflKS Litod P 1nBYIrfe: R corpRARAY MPORLe norvaline

4- hydr oxyprol 1 ne norleucine iso st ne ornithine

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

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

with fiber, preferably insoluble fiber, such as, for exarﬁple, 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 compounds, the
combination of compounds of the formula | with Caromax® is, in addition to an enhanced action,
in particular with respect to the lowering of LDL cholesteral, also characterized by its

improved tolerabi!ity.

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

The invention furthermore provides both sterecisomer mixtures of the formula | and
“the pure stereoisomers of the formula |, and diastereomer mixtures of the formula

and the pure diastereomers. The mixtures are separated by chromatographic means.

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



al I o-isol euci ne 25 N-net hyl gl yci ne For abbreviating the am no acids, the
conventional notation was used (cf. Schroder, L(err)bke, The Peptides,

Vol une |, New York 1965, pages XXl I-XXlI1; Houben-Wyl, Vet H Ber
Organi schen Chem e [ Met hods of organic chem stry], Volume XV/1 30 and 2,
Stuttgart 1974). The am no acid p3 u denotes pyroglutanyl, Nal denotes 3

- (2-napht hyl ) al ani ne, azagl y-NH2 denotes a18onpound of the fornula NH2- NH
CONH2 and D- Asp:denotes the -D formof aspartic acid. According to their
chem cal 21 June 2005 15 nature, pRptides are acid anmides, and on

hydrol ysis they deconpose into am/#a acids. An oligopepti de is to be
under st ood as_neani ng @Hpepti de ructed off 2 to 9 of 5 the am no acids
menti oned abof€, i 3/groups (see, for exanple, T.W G eene,
"Protective G OUBS=Nf | eRxs") for amno acids are primrily:
Arg(Tos), Arg( rg(PI\N) Asp(0OBzl), Asp(OBut), Cys(4-MeBzl),
10 Cys(Acm, : ] J(Qbut), His(Tos), Hi s(Fnoc),

Hi s(Dnp), His%rt), Lys(d)-Z), >, Met (O, Ser(Bzl), Ser(But),
Thr(Bzl), Thr(But), Trp(Ms), 0O, Tyr(Br-2), Tyr(Bzl) or Tyr(But).'
Am no protective groups that areNkeferably used are the benzyl oxycar bonyl
(Z) 15 radical, which can be renovR4 by catalytic hydrogenation, the
2-(3,5- dinet hyI oxyphenyl)propyl 2) oxycar bonyl (Ddz) or trityl (Trt)

radi cal , whi cHS@aFPSsRIes ey be URJeriiond agsdnerning sempaends which are derived

9-1 | uor enyl maiday hRYYSRERPRbsSSHRBH Hao853aY, ca%rf:&onfsaéh&)tﬁa?/ }4@% Rl 99
secondary amnes. In still another aspect of the present ent there

i s provided #r#roksares gisopjndided alg amingsygaransugar @éﬂﬁbplssfbfﬁ?glgah@cldﬂ mor e of
t he conpognd e r e conpound
with a phgr rrgg%t%s?cﬁ ﬁg%%?@\éﬁ’éﬁm@é'ggﬁ’g‘?g%%% ren |ﬁ% %%?é&ﬁnwg ure into
a form sui t asedoheptulgskyighicosaemirnep galactosamine, glucuron:c acid, galacturonic acid,

glucomc acid, galactonic acid, mannonic acid, glucamine, 3—ammo-1 ,2-propanediol,

. glucaric acid and gafactaric acid may be mentioned by way of'example'.

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

example.

: 15 If the sugar is substituted, the substitution is preferably at the hydrogen atom of an
OH group of the sugar. '

Suitable protective groups for the hydroxyl groups of the sugars are substantially:
benzyl, acetyl, benzoyl, pivaloyl, trityl, tert-butyldimethylsilyl, benzylidene, |
20  cyclohexylidene or isopropylidene protective groups. |

The term “amino acids” or “amino acid residues” refers, for example, to the

stereoisomeric foi‘ms, i.e. the D or L forms, of the following compounds:

25 alanine glycine proline
cysteine histidine glutamine



I n yet anot her aspect of the present invention, there is provided the use

of the conpounds as

treati'ng insulin resistance. Anot her enbodi nent may rel ate
prepari ng di phenyl azeti di none derivatives of

Q§cess f or

formula |I. 21 June 2005 15a

defi ned above for the preparation of % di canent for
t dune 0

RLRL REOH1 OH1 \ R RER N1-:11 RS O (CH2)X-NH2 RS ON (CH )x | |

R& , ~" \NH R4 0

‘can be fromO0 to 10. In conpound i,

(~Q/(CH2)y 25 Indepthdently of one another, x and y

21 June 2005 16 -(CH2)x-NH2 may

al t ernati vel yasphrdio abiel at t addweudire one  of dripeinet her two phenyl rings. The

B ne of e OGP 34 1 i (99

ounds of the formula I conprises reacting an
al kyl ati ’§™8F acyl ati ng agent whi ch, 3

preferably i phehdalanm@ega pasdind on, carritg@odinkur t her “functionality - if '

tected form . This

functionality is (after deprotection)

appropriate in {)r | .
used for att%ﬂoﬁga’('LAG), fepthigRiagpl e wi vAlitte formation of ether, amine
or am de Bong@gesit@e exanpl %gpg,% fw serve to illustrate the invention in

nore detail, Wthout limting

~enbodi ments described in the exanples.

-

2-aminoadipic acid
-3-aminoadipic acid
- 10 .beta-alanine
2-aminobutyric acid
4-aminobutyric acid
piperidine carboxylic acid
_ 6-afninocaproic acid
16 2-aminoheptanoic acid
2-(2-thienyl)glycine
penicillamine
N-ethylasparagine
hydroxylysine .
20 _ allo-hydroxylysine
- 3-hydroxyproline
4-hydroxyproline
isodesmosine
allo-isoleucine

25  N-methylglycine

O the invention to the products and

Exanpl e |

2-aminoisobutyric acid
3-aminoisobutyric acid
2-aminopimelic acid
2,4-diaminobutyric_acid
desmosine
2,2-diaminopimelic acid
2,3-diaminopropionic acid
N-ethylglycine
3-(2-thienyl)alanine
sarcosine
N-methylisoleucine
G-N—methyliysine
N-methylvaline
norvaline

norleucine

ornithine

For abbreviating the amino acids, the conventional notation was used (cf. Schroder,
‘Lobke, The Peptides, Volump 1, New York 1965, pages XXiI-XXIII; Houben-Weyl,
Methoden der Organischen Chemie [Methods of organic chemistry], Volume XV/1
30 ~and 2, Stuttgart 1974). The amino acid pGlu denotes pyroglutamyl, Nal denotes 3-
(2-naphthyf)alanine, azagly-NH, denotes é cOmpoﬁnd of the formula NH,-NH-
CONH; and D-Asp denotes the D form of aspartic acid. According to their chemical



N 4-[ 3- (3- Hydr oxy- 3- phenyl propyl ) - 2- (4- met hoxyphenyl ) - 4- oxoazetidin-1-yl]-b
enzyl -5- 15 (2, 3, 4,5, 6- pent ahydr oxyhexyl am no) pent anam de g3) O O0H3 OH 0,
NOYHOHNOH 11 HONOH O a) 1June 2005

N 4- [ 3- ( 3- Hydr oxy- 3- phenyl propyl ) - 2- (4- met hoxyphenyl ) - 4- oxoazeti di n-1-yl ] -
benzyl - 5- br onopent anani de (2) 20 416 ny of

1- (4- am nonet hyl phenyl ) - 3- ( 3- hydr oxy- 3-fshenyl propyl ) - 4- (4- met hoxy-

phenyl ) azeti di n-2-one L) are dissolved in 10 m of dried dichloronethane,

5" br ooy At PERRIY SR PAERLRIR, 58 on BIAlphGF GRTHPBRmRSPR I Mine addea

and the mcidsure stirred at room tenperature for 5 hours. 5 ml of water are
added, -the mxture is acidified using 0.5 N 25 HC (pH - 3), the phases are
separated, the aqueous phase is washed with a little dichloronethane, the

conbi ned M@Qj@ip‘éf)ﬁ@é W loRSuddétsoldask Mickhings peplida!boRdtRiA8d of DIs g &sSi due

is, after rempval of the solvent, purified by silica gel colum filtration.
T b1 g anmnpscidg redjogediape¥e2 as an oil of nol ecul ar wei ght 579. 54
(C31H35BrN2O4) Ms (FAB): 581/579 (MtrH+). b) '

N 4- (3- ( 3- Hydr oxy-3- phenyl propyl ) - 2-.( 4- met hoxyphenyl ) - 4- oxoazeti di n- 1-yl ] be
nzyl - 5 Suitable progaive gmupsydeexiph exsingle, NoY\h dateenantRietd@ive3bupy iwf 2 are

di ssol ved, in . i wdi methyl formanm de, _and 191 ng of 6-
am nohexg)r{ggﬁ‘?:%@',ﬂﬁﬁ% ﬁgdr{{‘r’leéﬁ'ﬂgﬁ% Sa%rt?éﬂ?méfﬁ& mxture is stirred at 80C
until therg(Tos), Arg(Mts), Arg(Mtr), Arg(PMV), Asp(OB2l), Asp(OBut), Cys(4-MeBz),
- 10 Cys(Acm), Cys(SBut), Glu(Obzl), Glu{Obut}, His(T os)’, His(Fmoc), His(Dnp), His(Trt),
Lys(Cl-Z}, Lys(Boc), Met(O), Ser(Bzl), Ser(But), Thr(B;I), Thr(But), Trp{Mts),

Trp(CHO), Tyr(Br-Z), Tyr(Bzl) or Tyr(But).

Amino protective groups that are preferably used are the benzylo_kycarbonyi' (2)

16 radical, which can be removed by catafyt_ic hydrdgenation‘, the 2-(3,5-
dimethylokyphenyl)prdpyl(Z)oxycarbonyl(Ddz) or trityl (Trt) radical, which can bé
removed by weak acids, and ‘the 9-fluorenylmethyloxycarbonyl {Fmoc) radical, which

can be removed using secondary amines.

. in slill another aspect of the present invention, there is provided a process for preparing a
medicament comprising one or more of the compounds as defined above, which comprises
mixing the active compound with a pharmaceutically acceptable carrier and bringing this mixture

into a form suitable for administration.

In yet another aspect of the present invention, there is provided the use of the compounds as

defined above for the preparation of a medicament for treating insulin resistance.

| Another embodiment may relate to a process for preparing diphenylazetidinone derivatives of
formuda I




reaction (nmonitored by thin-layer chromatography) has substantially ended
(after 10 about 2 hours). The solvent is then renoved under redu§§
pressure and the residue i's chromatographed on silica gel O%mase
CH2Cl 2 / et hanol /conc. ammnia = 30:10:2). This gives 3 of nmol ecul ar
wei ght 679.82 (C37H49N3™O); M5 (FAB): 680 (M+H+). 15 Exanple 11

" N-4-1- (4- Fl uor ophenyl )-3-[3-(4-fl uor ophenyl ) - 3- hydr oxypr opyl ] - 1- oxoazeti din
-2- yl }benzyl -2,73, 4, 5, 6- pent-ahydr oxyhexananm de (4) OHHOH HHOHOH Nz~
rod-& N OFN HISO FOHN OF 20.21 June 2005 18 a)
4- [ 5- (4- Fl uor ophenyl ) - 1- (4- quorophenyIanlno) 5- hydr oxy- 2- ( 2- oxo0- 4- phenyl -
oxazol i di n- 3- car bonyl ) pent fbenzonitrlle (5) Under argon, 2ga g of
3-[5-(4-fluoropfpenyl)-5- pxypent anoyl | - phqul oxazol i g}

R6

25 Independently of one another, x and y can be from 0 to 10 In compound I, |




5 2-one are dissolved in 30 mM of dichloronmethane, 3.9 g of 4-[(4-fluoro-
phenyl i m no) met hyl | benzonitrile are added and the mxture is cooled to.
-10C. 6.4 m of dii sopropyl et hyl am ne are added to this m%f‘dl’“ée?a(?ﬂ?then
‘over a period of 3 mn, 4.05 nm of trinethylsilyl chloride such that the

t enperature does not exceed -5C. At this tenperature, the mxture is
stirred for another hour, and it is then tholed 10 to -25C. 0.8 ml of
titaniumtetrachloride is then added slowy. The dark m xture is stirred
at -25 to - 36CHapeNH; giay atechativelp albdmmttm:hddtixsongoﬁ&rerﬂthmfmﬁ%r@hylemgbh
‘tartaric acid solution, and stirring is continued at roomtenperature for 1
hour. 15 mM of a 20% strength sodi um bi carbonate sol ution are then added,:

and the mnixt The pr@’cessfcbrrpfraﬁhrfr@rth@ﬁ@:fnbeﬂndmfrthe Foriup egmpisRsees@inglaat | on.
the org. phase.is VYE? u\l‘“ﬁ é a? rid wat er,, dried qQver magnesium

"~ sulfate and E’B‘l‘ft?e SIAPUD WigFn l@/ﬁlﬁng %ﬁ%’?’t'“%al?‘ttl"Uﬁcrbfpf%fefﬂb%‘f‘ the

bi stri nethyi sinkyh @eetaaﬁnééenegétmﬁexmﬂcﬁomaﬂ: #ﬂﬁéﬁﬂ‘oﬁhatb% bibtedttd fc?rQI "TH@ and

t hen concentrated under reduced pressu he residue is crystallized wth

et hyl acet at BINGEQRalilds (affrr depriertion) §5€Fq for attachiag {LAG) ferexempiswilinthedr i ed.

under reduceﬁmgﬁ&eg%tﬁer Emlﬁe g,té(,ﬁ@eﬁ)o%srml ecul ar wei ght 653. 81
(C37TH37F2N3O4Si ) ; Ms Sl+): 654.3 (MrH ), 582.2 (MrH+-Si (CH3) 3). b)

{1- (4- Fl uor ophenyl ) - 3- [3 (4 f1 uor ophenyl ) - 3 hydr oxypr opyl ] - 4- oxoazeti di n- 2-

yl } benzonitr

tert-butyl Theﬁgﬁﬁlgévﬁeﬁ’ﬁegge ?ﬁg’ o?raq% %&ﬂ'obg'r‘rram%ﬁ%j% i H@ﬁ‘% imiting
trihydral@ athe invedtioh t@themredmdtsrendlp*hﬁ]ohymemeﬁamrdbed in thea¢ening@les. 40C f or
about | h. The reaction is nonitored by thin-layer chromatography. After
the reaction has ended, initially 0.2 m of glacial acetic acid is ‘added,
and the m xtlxamplseistirred for 30 mn and concentrated. The residue is
treated 30 with 20 ml of a m xture of isopropanol/2N sulfuric acid = 10:1
and stirred for 1 hour. Following the addition of a spatula tip of solid

sodi um bi carIbalr{at—(eyHytdn@xma‘phUlﬁ)&pr'oﬁyl)-Qr(danethb@pt*@ﬁ?l?ﬂtd’x@b@@hdtmd -Hengard

o, phate @A LSRRl iR B Etrﬂéﬁ%éettﬁﬂer52?3uel?saCS$ e

O~cH,

]
H OH
, H . : 7
- N OH

CH- OH

2

.a) N-4- [3-(3 -Hydroxy-3-phenylpropyl}-2- (4-methoxyphenyl)—4-oxoazet|dm Ayl
benzyi-5-bromopentanamide (2)

20 416 mg of 1-{4-aminomethylphenyl)-3-(3-hydroxy-3-phenylpropyl)-4-(4-methoxy-
phenyl)azetidin-2-one (1) are dissolved in 10 ml of dried dichioromethane, and
0.2 ml of triethylamine is added. With ice-cooling, 200 mg of 5~br0mevaleryl chloride,
dissolved in 2 ml of dichloromethane, are added, and the mixture stirred at room
temperature for 5 hours. 5 mi of water are added, the mixture is acidified using 0.5 N
25  HCl (pH ~ 3), the phases are separated, the aqueous phase is washed with a little
dichloromethane, the combined organic solutions are dried with sodium sulfate and

the residue is, after removal of the solvent, purified by silica gel column filtration.




removal of the solvent, purified by col um chromatography (Si Q2
CH2Cl 2/ met hanol = 100:1). This gives 6 of nolecul ar wei ght 418 45
(C25H20F2N2CR): MBS (DCl+): 419 (M¢H) 5 ¢) 21 June 2005

4- (4- Ami nonet hyl phenyl ) -1-(4-fl uorophenyl)-3-[3-(4-fl uorophenyt) - 3-

hydr oxypr opyl ] azeti di n-2-one (7) 200 ng of 6 are dissolved in 20 m of

et hanol and, with 0.5 m of conc. amoni ai7 hydrogenat ed over Raney ni ckel
at. a hydrogen pressure of 75 bar and at 25C for 10 30 hours. The catal yst
is filtered oOftfis gived23cin arbfnﬁcﬁl@ctfléiﬂWél@hﬁ?@%%ﬁ&ﬁ&&ﬁ}@ﬂ%@) 58flyegd
pressure and Brﬁkge5|due is purified by colum ltration (Si

CH2Ql 2/ et harfBl¥ = 100:10:1). This gives 7 of nol ecul ar wei ght
422.5  (C25H22F2N2Q2) ; MS (DCl +): 423 (M+H+), 405 (MrH+- H20) 15 d)
N-4-{1-(4- Fluorophe2¥59 3- [3 (4 quorophenyI) 3- hydr oxypropyl ] - 4- oxoazet i di
n-2- yl}benzyl Ve RIRPEIRE Gty DhemO-Argrerzeidiarylienag- of
3,4,5-trilgydr ne are dissolved in 5
m of met %nog)e%%gﬁmt/gég@té g&j&&s}ﬂt %ﬁg %Hélﬁgﬁéﬁm ?Stl rred overnight. The
m xture is flltered off with suction, the filtrate is concentrated under
reduced 20 ation

(Si 2, CHZCI gﬁ%ﬁ?&q|8£Q§eJ @m@ﬁ?ﬁvﬁ@gg{ﬁ%bﬁgﬂ@é 8 (Jlil'l%gﬁp%lﬁ{]t above
180C and the amlh@m;daae 1\@3@“& per@adl. eﬁe(adﬂetﬂimmnm')a is Mardd=at 80°C biltheMrH ) |
583 (M+H -

N-4-[ 3-[ 3- (4 ‘%5'853 e’r%@ B bé’”H'{lZ%EWB‘P&ER}P?@h(h“%%%%ﬁ%%%e%aﬁﬁ bazetid
in-1- vyl ]1Benapbuﬂ2h(>ms)3 ngfsoﬁfepemtbé?ytﬁm\adde)myécﬂmed@}é&dﬁﬁmmede (8) 21
June 2005 20 O, CH3

fesidue is c%)romatograpg_'d on sm%]é' gel (mobite phase: CH,Cl, /methanol/conc.
ammonia = 30:10:2). This gives 3 of molecular weight 679.82 (C37HsgN30g); MS

(FAB): 680 (M+H").
15 Example ll

N-4-1-(4-Fiuorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-1-oxoazetidin-2-
yi)benzyl-2,3,4,5,6-pentahydroxyhexanamide (4)

O OM OH
OH

OH OH

20



| OHOHF N OHNOa) 12-(2,3,4,5, 6-Pent ahydr oxyhexanoyl am no) dodecanoi c
acid (9) 3.5 g of 12-am nododecanoic acid are dissolved in_500 nm _of
met hanol and, with 2.7 g of finely powdered sodi um car bonat el g g of
3,4,5-trihydroxy-6 5 hydroxynet hyltetrahydropyran-2-one, stirred at room
tenperature for 30 hours. The mxture is filtered off, the filtrate is
concentrated and the residue is dissolved8n 70 Ml of water. Wth
i ce-cooling, I'N‘hydrochloric acid is added gradually until the pHis 1-2
(about 50- 55aNHE-(FHrdudropheniiled4giuscoplienstassna)ti-hydrdxy-2-(2-okodrelteryl-f  wi t h

tion, h i it : d dried. under high t

350 This o ookl Benbhy felhEen nifie B0 S (T8, 5oNGE) | VB (ES %) 394
M:H )3 (ESI-):392 (MHy. b

(N-4-[é-[g-( -%:I uoro(h Hyl)-é-gg 0X 0 #-2-%4-%% phenyl )-4-o0 g.azetid
A BRI LR f v S T Tty e e B
prepar ed 5i n-bae laye diesdhvedipl 38 i of didtdrolrghdried M9 g of 4-[(4-fluoro- '
yor oxy- 5 pIRTVBABAMFEHIEIZARiR 25 A sk e oS Relec 40 yes
N-4-[3-(3- g4 mwdﬁz@g@%}b{étﬁ%%ﬂe) aré-adftedtd BHRXHRRGBYnk-tHe® X RR7 Bljeribd of

-yl]b | -12- (2, 3,4, - pent ahydr oxyhexanoyl ani no) dodecanam de of nelting
pgi ]nt “looc %@*é-ﬁn@%%Pﬁﬁnr‘%@FMV chi%é@&héhﬂébﬂ@g@p%ﬂ(ﬁé@ﬂ% notaxgepqiHr )

H3C. G | ~5°® A this‘ebparaturd) e rfiixturd is/ stirred for another hour, and it is then cooled
- 10 to -25°C. 0.8 mi of titanium tetrachloride is then added slowly. The dark mixture is

stirred at -25 to -30°C overnight and then decom_poséd using 35 mi of 7% strength
tartaric acid solution, and stirring is continued at room temperature for 1 hour. 15 ml
of a 20% strength sodium bicarbonate solution are then added, and the mixture is
_stirred for another hour. Following phase separation, the org. phase is washed with
15 30 mi of water, dried over magnesium sulfate and concentrated to about 10 ml. After
addition of 2 mli of bistrimethylsilylacetamide, the mixture is heated at reflux for
30 min and then concentrated under reduced pressure. The residue is crystallized
with ethyl acetate/fheptane. The product is filtered off with suction and dried under
reduced pressure. This gives 5 of molecular weight 653.81 (C37H37F2N30,5i); MS
20 (ESI+): 654.3 (M+H"), 582.2 (M+H™ -Si(CHa)s). '

b) {1 —(4—FIUOrop_henyI)-3-{3-(4-ﬂgorophenyl)—3-hydroxy_propy!]—4—oxoazetid in-2-
yi}benzonitrile (6)

25 2 gof 5 are dissolved in 20 ml of methyl tert-butyl ether and, with 100 mg.of
tetrabutylammonium fluoride trihydrate and 1.3 ml of bistrimethyisilylacetamide,
heated at 40°C for about 1 h. The reaction is monitored by thin-layer
.chromatography. After the reaction has ended, initially 0.2 mi of glacial acetic acid is
added, and the mixture is stirred for 30 min and concentrated. The residue is treated

30  with 20 mi of a mixture of isopropanol/2N sulfuric acid = 10:1 and stirred for 1 hour.

| 'Following the addition of a spatuia tip of solid sodium bicarbonate, the mixture is
-once more concentrated under reduced pressure, the residue is taken up in ethyl



20
3-[5-(tert-Butyl di methylsilanyl oxy)-5-(4- quorophenyI)pentanoyI] 45phenylox
azolidin-2- one 10 21 June 2005 21 30 g of 21 Jane 200
3-[5-(4- Fl uor ophenyl ) 5- hydr oxypent anoyl ] - 4- phenyl oxazol i di n- 2- one are
di ssolved in 50 m of DWMF. 14.3 g of im dazole and 19 g of
tert-butyldinmethylsilyl chloride in 25 mM9of DM are added, and the
m xture is then stirred at room tenperature until the reaction has gone to
conpl eti on ( &cétaky, thel b pmuho.iasa@di Withﬁmatér aref mmmthatraddum @fted s added

and t he mxture| tra ate hase i s
et over  miyRRGA gl ot PuRed B EOHI K Sporaty (B16: CrshieRend;
(471.65) M QE@®1)4$1413$;M9§ el\&‘)nolécdlém&bwm{c%mmmmtmI(bbmzmmtrl le
(11) 10 88 m_of ,para-fluoroaniline are added dropw se to 12

net a- cyanobefatdehyde in 60 m of isopropanol. After 1 h at 60C t he
product pgecipitates out. The mxture is allowed to warmto room
tenperature and filtered off, and the residue is washed wth |sopropanol

Drying gi ves cl4-(dAmingmethgipheny!l (€ fluemphenyip3-43-psfluorophenyl)-3-

3-[5-(tert-B Qﬁp}g Wi -5-(4-fluorophenyl)-1-(4-fluorophenyl am
no) - 2- ( 2- oxcﬁ)w%']o e){n%l)%gﬁzdéﬁﬂ n%)i_ -carbonyl ) pentyl ] benzonitrile (12) H3CH
\/CH3 / 'si ZOBIntg (4} Banemhsselwaddm RIO mi®f ethanol a®], with 5 mifof conc. ammonia,

1 anp onyy hRHeBRAE B RIS Bick a6 ot BRSLRTBN BB G Torg) g

12.5 g ofil0 30 hours. The catalyst is filtered off with suction, the filtrate isconcentrated under
reduced pressure and the residue is purified by coiur-nn filtration (SiOs,
CH;Cly/methancl/conc. NHz = 100:10:1). This gives 7 of molecular weight 422.5
(CasHasFaN2O,); MS (DCI+): 423 (M+HT), 405 (M+H"- H,0). -

15  d)N-4-{1 —(4—Fluorophenyl)~3-[3—(4.—ﬂuoroph_enyl)-3—hydroxypropyl]-rlvaoazetidin-2-
yl}benzyl-2,3,4,5,6-pentahydroxyhexanamide (4)
50 mg of 7 and 25 mg of 3,4,5-trihydroxy-6-hydroxymethyltetrahydropyran;2-one are
dissolved in 5 mi of methanol and, together with 10 mg of Na>COs3, stirred overnight.
The mixture is filtered off with suction, the filtrate is concentrated un_dér reduced

20 . pressure and the residue is purified by column filtration (SiO,, CH.Cly/methanol =

- 10:1). This gives 4 having a melting point abové 180°C and the molecutar weight

600.6 (CaHasF2N2Og); MS (ESI+): 601 (M+H"), 583 (M+H"- H,0).

Example 1t

25
_'N-4-[3-[3-(4-Fluorophenyl)—.3-hydroxypropy!]-2—(4—methoxyphenyl)—4—oxoazetidin—‘i-
yi]benzym 2-(2,3,4,5,6-pentahydroxyhexanoylamino)dodecanamide (8)




3-[(4-fluorophenylimno)nethyl]benzonitrile 11 in 200 m of nethyl ene
chloride, and 7.1 m of trinethylsilyl chloride are added drolfl)vm' se. After
1 h, 3.4 m of titanium25 tetrachloride are added dropwi s&'dt"e4¥E The
m xture is stirred at -10C for 3 h and then allowed to stand at -30C for
another 12 h. 8 ml of acetic acid and 140 . m of a 21 June 2005 22 7%
strength aqueous tartaric acid solution af® then added, and stirring is
continued at roomtenperature for another 2 h. 50 m of 20% strength
aqueous sodi um hydrogen sué#t e sol ution edadmed, and the m xture is
then stirred for afiot her @ r and extracﬁ%t hyl ene chl ori de. The
organi ¢ phase @ & concentrated and purified
by silica geleClf onmat |N(et hyl acdtate/ heptane = 1/3 -> 1/1). This

gi ves 12 CA0H43E2N3OfSi [695.89) M |
3-[3-[3-(tert-Butyldinmethylshkl anyl oxy) - 3- (4-f 1 uorophenyl ) propyl]-1-(4-fluor
ophenyl )-4- 10 oxoazeti di n- 2%y kbefizonitrile (13) H3C H3C XH CH3 CSI-CH4
k ~-NN F O F Under argon; mxture of 13 g of
3-[5-(tert-butyl di met hyl sil anyl oxy)-5-(4- . L ’
f I uor ophenyl P 112 @.3.# 5 Bpnehydraxihexpoovipningidndecanenarie8Y ol i di ne- 3-
~carbony! ) penia § BEVZARitddoiBcddic S9d e kst i LiflAGELRIAR, 05 0
of 15 tetrabut +amni li,lm fol u((:)asrl%(lfe and %LOIOSU* ofn %?V%ﬁ?%?ﬁaﬁgﬁ]y eﬁher is

stirred at r@dng of inghepewdgred sediuucasbongte end difeg oé 8ck 5-tihydeaxyehded, 5 ni
of aceti cgaci W | Ge- i ) i
concentr a‘?edhg_q@éﬁp%g?lﬁghﬁé%&%gﬂa%ﬂ% sgﬁ;reﬁ gi? Hc@g t%rgﬁ&'g H@rﬁ%ﬂ%}g&ggﬁyﬁfm hyl
acet at e/ hept amduee ig fikgred D, thedfiltvals i Goncentrated and the residue is dissolved in 70 ml

of water. With ice-cooling, 1N hydrochiloric acid is added graduatly until the pH is 1-2

- (about 50-55 ml). The free acid precip'itates outand is ﬁltered‘of_f with sugction,

washed with a little cold water, and dried under high vacuum at 35°C. This gives 9 of

10 molecular weight 393.48 (C1sHasNOs); MS (ESI+): 394 (M+H"); (ESI-):392 (M-HY.

b) N-4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
yilbenzyi-12-(2,3,4,5,6-pentahydroxyhexanoylamino)dodecanamide (8)
is prepared similarly to Exampile il, starting from 1-(4-aminomethylphenyi)-3-(3-
15 hydroxy—3—phehylpropyl)-4-(4-methoxypheny!)azetidin—2-one. This gives N-4-[3-(3-
~ hydroxy-3-phenylpropyl)-2-(4-methoxyphenyt)-4-oxoazetidin-1-yl]benzyl-12-
' (2,3.4,5,6-pentahydroxyhexanoylamino)dodecanamide of melting point 100°C and
molecular weight 792 (CysHs1N3O10); MS (ESI+): 792 (M+H").

20 | 3-{5—(tert—Butyldimethylsilanyloxy)—5—(4—ﬂuorophenyl)pentanoyl]-4~phenyloxazolidin-2-
one (10) ~ ' '



I

W

‘C31H34F2N2Q2Si

(532.71) M8 (ESI) 555 (M + Na) 20

3-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl) - 3-hydr oxypr opylg% - 4-&(&&2& I di n-

2-yl}- benzonitrile (14) 21 June 2005 23 H FOF 10 m

Jlin

hydrochl oric acid are added to 7.8 g of 3-[3-[3-(tert-butyldinmethyl -

si | anyl oxy) - 3- (4-fl uorophenyl ) propyl]-1-(4-fluorophenyl)-4-oxoazetidi n-2-
yl ] benzonitrile (13) in 200 m of nethanoB! and the m xture is stirred for
12. h. 5 Aqueous -sodi um bi carbonate solution is added to the reaction

m xture, whi &0g ef 3~t'c‘et4-Flemcrpaehﬁ}sI5wyﬂ:fmxwmdﬁgrhcwﬂa-plhémdmeohdrmaomemi c

h is driegd aver,. nesi s,ul entr S|I|ca
ot chr omat oglsived LBy of WM. 3] SbbimifeRts 356 B Sor gy obbkdme Gy T,!'°
CZS?Z'(A)\ F2N2QO2 oﬁhh&ﬁ%,’% W of E?F)f ?Mddeﬁl\@ﬂtb‘ iH%@)nxﬂﬁe Z@Q}?Fﬁ |sﬁrréc‘rl1/at room v
4 m nonet en uoro en uor.ophen ydr oxyp
rO}(:)yI] azetlﬁ%ﬂg ft%éé) "1t§§ Tepqtjep ha gpﬂ%t&@é'st'&‘( I s @@th oligiony
hydr ogen gr e$§bt§rﬁ:eﬁfrat6'é Rater iPadtied 4Hd tRe Tixtlfs KlaxBhEaRAMN othyd acetate. The
[ 3-(4- quorophenyI) hydroxypro yl]-4-oxoazeti di n- 2-y|}benzon|tr|Ie 5 are

reacted in

mﬁpfmseéﬁﬁaﬁépvgﬂaag@%m gnifaie apd fepegratitetnebial®i th 1.0 g

of Raney- N ckglyfBRO,Si (471.65) MS (ES!) 494 (M + Na)

3-[(4¢Fluorophenylimino)methyl]benzonitrilera(jj)

- 10

88 mi of para-fluoroaniline are added dropwise to 12 g of meta-cyanobenzaldehyde

in 60 ml of isopropanol. After 1 h at 60°C, the product precipitates out. The mixture

is aflowed to warm to room temperature and filtered off, and the residue is washed

. with isopropanol. Drying gives 11 of m.p. 101°C.
15 CisHoFN> (224.24).

3-[5-(tert-Butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1-(4-flucrophenylamino)-2-(2-

oxo-4-phenyloxazolidine-3-carbonyl)pentyl]benzonitrile (12)

20

At 10°C, 24 ml of diisopropylethylamine are added to 14 g of 3-[5-(tert-butyldimethyl-
siianyloxy)—5-(4—f|uoropheny_!)pentanoyi]-4—ph‘enyloxazolidin-Z—one (10)and 12.5g c_)f

3-[(4-ﬂuorophenylimino)methyi]benzonitri!e 11 in 200 ml of methylene chioride, and

7.1 mi of trimethylsityl chloride are added dropwise. After 1 h, 3.4 mi of titanium
25  tetrachioride are added dropwise at -10°C. The mixiure is stirred at -10°C for 3 h and
then allowed to stand at -30°C for another 12 h. 8 ml of acetic acid and 140 ml of a



20 h. The reaction solution is filtered, concentrated and separat ed by
silica gel 20 chromat ography (net hyI ene' chl ori de/ nmet hanol éO/ 1 Thi s

gi ves 15: C25H24F2N202 (422.48) Ms (ESI) 405 (M+ H - o? ¥ g% 2005

24 Exanple V : '

N 3-{2- (4- Fl uor ophenyl )-4-[ 3-(4-fl uorophenyl) - 3-hydroxypropyl ] -4-oxoazeti di
n-2-yl }- benzyl -2, 3, 4,5, 6-pent ahydr oxyhe¥anamde (16 ) OHH HOH OH O
1~ 1~1 N -F O5 F 25 ng of sodium carbonate. are added to a solution of 100
mg of 4-(3- am%rm H‘yiaqueous tartaric acid solution are then added, and stirring is continued

phenyl)-1-(4- uor en I bu 1) - 3 h drox ro i b{izetidi n- 2
-one 6 and % %%F%ﬂ?f[ﬂﬁ)é %SH‘@&F% ?88%‘[:! an- 2- one
in 5 nl of ﬂ?rb@éwkulfﬁ%ldtbﬁ dre $HAEE and thé niixiaek |§1thérp§tmeﬂﬁl‘8p§rﬁ<ﬁﬁé'rrl%dént”
the reaction one 10 to corrpletlon The reactjon solution is filtered

and concent r 89¢gxt Witk imathylene chiorde; The qsganipplagads shigd over magnesium

Eur osphers 10 tonitrile (0.1%
trifluor osacetg?lgza@%g%ﬁfei%t% 3hd p&ﬂﬁéd%félhlﬁ%?ﬁgqnﬁ%tg@‘égﬂ} (écgﬁHMFZ N2C8 ’

(600. 62) M5 pedple/feplanaF 1/:14)> %) Ehig \r@l\a _
[3-(3-{2- (4 Eenz @H®@%9$BbmééFF e n&nﬂgwl ) - 3- hydr oxypr opyl _] - 4- oxoazeti

di n- 2-yl I"car ba ) pr op nmmoni um 2, 2, 2-trifl uoroacetate

17) O CH C]—I 1+ 3
3-[3-[3-(tert-ButyIdlmethyisiianyloxy)—3-(4—ﬂuor0phenyl)propyl]-1 -(4-fluorophenyl)-4-
-10 oxoazetidin—2—yl]benzonitrile (13)

H,C
CH,
HC>(CH
o

Under argon, a mixture of 13 g of 3-f5—(_tert—butyldimethylsi!anyloxy)—S—(4-
fluorophenyl)-1 -(4-ﬂuorophenylamino)-2—(2—oxo—4-phenyloxazolidine—3;
carbonyl)pentyl]benzonitrile 12, 50 ml of bistrimethylsilylacetamide, 0.5 g of
15 7 te'trabutylammonium fluoride and 100 ml of tért—butyl methyl ether is stirred at room
)temperature for 10 h. After the reaction has ended, 5 ml of acetic acid are added
S'Ibwly with ice-cooling, and the mixture is concentrated. The residue is separate;j' by
silica gel chromatography (ethyl acetate/heptane = 1/8). This gives 1_3_
Ca1H34F2N20,Si (532.71) MS (ESI) 555 (M + Na)
20 |
3-{1 -{(4-Fluorophenyt)-3-[3-(4-fluorophenyl}-3- hydroxypropyl]—4—oxoazetzd|n-2-yl}-
benzonitrile (14)



N~~~ 01\~HCH3 NFOFO FF F 20 A solution of 100 ng of
4- (3-am nonet hyl phenyl ) -1-(4-fl uorophenyl ) -3-[ 3-(4-
f 1 uor ophenyl) - 3- hydr oxypropyl ] azeti di n-2-one (15),
3- car boxypropyl - trimethyl anmoni um chl oride, 93 pl of
di i sopropyl carbodii mde, 65 ng of hydroxybenzotriazole and 60, pl of
dii sopropylethylamine in 2 m of nethyleng321 June 2005 25 chloride is
stirred at roomtenperature-for 12 h. Water is added, and the m xture is
extracted with net}t pri de. The organic phase is dried over
magnesi um sul fate ated, and separated by HPLC (Knauer
Eur ospher - 100- 1Q: £ pt e (0.1 %trifluoroacetic acid)/acetonitrile
(0.1%trifluo [ d) 80/20 -> 5 10/90). This gives 17:

C32H38F2N3(3 (550. 67)g ) 551 (M + H) Exarrpl e VI
[3-(3-{2-(4- F uorophenyl 3 (4-f1 uorophenyl) - 3-hydroxypropyl ] - 4- oxoazeti
din-2- 10 yl } benzyl car banoy I:2 hydr oxypropyl ] tri nmet hyl anmoni um

2,2,2-trifluoroacetate (18) OOHTH3I H_ N NCH3 CHH3 NOFO/ \ FF

F F 10 ml of 1N hydrochloric acid are added to 7.8 g of 3-[3-[3-(tert-butyldimethyl-
silanyloxy)-3-(4-fluorophenyl)propyl}-1-(4-fluorophenyl)-4-oxoazetidin-2-
vilbenzonitrile (13) in 200 m! of methanol, and the mixture is stirred for 12 h.

64 ny 0?1 June 2005

5 Aqueous sodium bicarbonate solution is added to the reaction mixture, which is then
extracted with methylene chloride. The organic phase is dried over magnesium -
sulfate, concentrated and purified by silica gel chrématography (ethyl
acetate/heptane = 1/3 -> 1/1). This glves 14: CstzonNzoz (418 45) MS (ESI) 401

{M +H - H,0)
10
Example iV
4—(3-Aminomethyiphenyl)—1~(4-ﬂuordphenyl~)—3-[3-(4-ﬂuoropheny!)-3-hydroxypr0pyl]4
azetidin-2-one (15)
15

In an autoélave, at a hydrogen pressure of 75 bar, 2.5 g of 3-{1-(4-fluorophenyl)-3-
_[3-(4-ﬂuorophenyl)-B-hydroxypropyl]-4—oxoazetidin-2—y!}benzonitrile 5 are reacted in
100 mt of ethanol and 15 ml of concentrated ammonia with 1.0 g of Raney-Nicke! for
20 h. The reaction solution is filtered, concentrated and separated by silica gel

20 chromatography (methylene’chloride/methanol = 10/1 ). This gives 15: CasHygF2N20,
(422.48) MS (ESI) 405 (M + H — H,0)




18 is prepared simlarly to 17 starting from 100 ng of
4- ( 3- am nonet hyl phenyl ) - 1- (4-

f I uor ophenyl ) - 3- [ 3- (4-f | uor ophenyl ) - 3- hydr oxypr opyl ] azet i d2h8%A%0% 5 64
ng of (3- carboxy-2-hydroxypropyl)trinethyl anmoni um chl oride, 93 (err)l

di i sopropyl carbodii m de, 15 and 65 ng of hydroxybenzotriazole in 2 m of
net hyl-ene chl oride. Wthout any extractipgf step, the reaction solution is
concentrated and then purifi-ed by HPLC (Merck-Hi bar-Li chrospher 100-RP-18,
wat er (0.1 %Bxanfplaigr oacetic acid)/acetonitrile (0.1 %trifluoroacetic
acid) = 80/20 -> 10/90). This gives 18: C32H38F2N3OX4 (566.67) M5 (ESI) 567
(M+ H) 20 Exanple VIII ;
N-[5-(3-{1- (44 4. G AL13=(4 4 el L1 »4y0X0aze
AR s i e R i e s e
June 2005 2Ge0RV3.H5$-pentapydroxyhigkanamide (106} OH OH NF OF 19 is

prepared simlarly to 18 startingdr 189 ng of :
4- ( 3- am nonet hyl phg @ OH
fl uor ophenyl)-3-] - 5 ey | ) 73- Qydroxypr opyl ] azeti di n- 2-one 15, 108

mg of 6- 5 (2, : peint ahydr oxyh8ka®byl am no) hexanoi c acid, 93 N of
di i sopropyl car¥od im'0 hnd. 65 ng of hydroxybenzotriazole in 2 m of
met hyl ene. ¢hloride.” Thi gyves 10: C37H45F2N309 (713.78) Ms (ESI) 714 (M

+H O0OHOH AYOH
5 : F

25 mg of sodium carbonate are added to a solution of 100 mg of 4-(3-aminomethyl-
phenyl)-1-(4-ﬂuorophenyl)—3-[3-(4-ﬂuorophenyi)—_?;-hydroxypropyl]azetidin—2-one 6
and 46 mg of 3,4,5—trihydroxy-6-hydroxymethyitetrahydropyranTZ:one in 5 ml of
methanol, and the mixture is stirred at room temperature until the reaction has gone

10  to completion. The reaction solution is filtered and concentrated. The fesidue is
purified by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/90). This gives 16:
Ca1H34F2N20Og (600.62) MS (ESI) 601 (M + H)

15 Example VI

‘ [3-(3—{2-(4.-Fluorophenyl)-4-[3-(4-ﬂuorophenyl)—3-hydroxypropy!]-4-oxoazetidin-2—y| }-
benzylcarbamoyf)propyl]trimethylammonium 2,2,2-trifluoroacetate (17) ‘

: 0 oH,
PO

Iz

20 A solution of 100 mg of 4—(3-5minomethylphenyl)-1-(4-ﬂuoropheny!)-3-[3-(4—
fluorophenyl)-3-hydroxypropyllazetidin-2-one (15), 64 mg of 3—¢arboxypropyi-
~ trimethylammonium chloride, 93 pi.of diisopropylcarbodiimide, 65 mg of
hydroxybenzotriazole and 60 pi of diisopropylethylamine in 2 ml of methylene -




10 0 OHOH {2-[2-(2,3,4,5, 6-Pent ahydr oxyhexanoyl am no) et hoxy] et hoxy}acetic
acid (20) 172 ng of sodium carbonate are added to a soluté?g of ng " of

[ 2- (2 15 am noet hoxy) et hoxy] acetic acid and 318 ng of 3,4, Pi%% oxy- 6-

hydr oxymet hyl t et r ahydr opyran-2-one in 10 m of nethanol, and the m xture is
stirred at roomtenperature until the reaction has gone to conpletion. The
reaction solution is filtered and concenkpated. The residue is taken up in
wat er and acetonitrile (1/1), resulting in the formati on of 2 phases. The

aqueous phasa:rﬂcﬁ-:d@qmméd aﬁr@dnﬁ@mpaﬁht@:@rfbamﬁ RQiterGd aHBadNGHS tﬁé%ﬁﬁxta?é :s'VS

(ESI) 342 (M + H) n;a | X 21 June_2005 27 OH H O.OH OH OH ~ H/ 0
OH OH F 0 F extracted wrth ethylene chloride. The organic phase is dried over magnesium :

N (2-{2- [ (3- {shirhtd; EbMAINBRRR/INHJ sepralated by HAY @ 9aheRY Edrodph¥dfsDsyecary | ] - 4- ox

tidin-
(2)a§|e} Ibelngyl c vHen®yl % teduessagetie peidypeaterifrije (0. Bhdrifuagopeaticasil FBO/H anani de
21) 5 21 ig p{}oﬁtﬁ{}ﬁﬁ?%}\)&' _? EY,H.5.A80$ [stotd s (©8h 589 (o A

4- ( 3-am nonet

fluor ophenyl )-3-[3- (4 f1 uor ophenyl) - 3- hydr oxypropyl ] azeti di n- 2- one (15),
122 nmg of ?—’{qﬁpﬁfz , 4, 5, 6- pent ahydr oxyhexanoy| an no) et hoxy] et hoxy} aceti c
acid (20), 9 d| i sopropyl carhodi i m de and 65 ngy of

hydr oxybenzotriazole in 2 m of 10 di nmet hyl fornmam de. This gives 21:

C37HASF2N301 j[S-Q.'Z-?ZS-(t}?-@uo%%h%ﬁy B-Zt-{g-‘tc?-ﬂSMthgRyl)-glh'?d roxypropylf]-4-oxoazetidin-2-

- 10 ylibenzylcarbamoyl)-2-hydroxypropyltrimethylammonium 2,2, 2-trifluoroacetate (18)
9 OH CH

' N~cH.
N - \CH 3

N O
M e
FF
F

18 is prepared similarly to 17 starting from 100 mg of 4-(3-aminomethylphenyl)-1-(4-

ﬂuqrophenyi)-3-[3~(4-ﬂuoropheny|)-3-hydroxypropyl]azetidi_n~2-one 15, 64 mg of (3-

_ carboxy-2-hydroxypropylitrimethylammonium chloride, 93 pl diisopropylcarbodiimide,
15 and 65 mg of h'ydroxybenzotriazole in 2 ml of methylene chloride. Without any
extraction step, the reaction solution is concentrated and then purified by HPLC

(Merck-Hibar-Lichrospher 100-RP-18, water (0.1% trifluoroacetic acid)/acetonitrile

(0.1% triﬂuoroacetié'at:id) = 80/20 -> 10/90). This gives 18: |

-CaoH3sF2N304 (566.67) MS (ESI) 567 (M + H)
20 ' -
Example Vil}

N-[5-(3-{1-(4-Fluorophenyl)-3-{3-(4-fluorophenyl)-3-hyd roxypropyll-4-oxoazetidin-2-
yl}phenylcarbamoyl)pentyl]-?,3,4,5,6-pentahydroxyhexanamide (19)



OH OHHHH/ NO OHOHd FOF Exanple X
N-(2-{2-[(4-{1-(4-Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydrox |']-4-o0x
oazetidin- 15 %1%UM§5&&¥
2-yl } benzyl car banoyl ) met hoxy] et hoxy} et hyl) -2, 3, 4, 5, 6- pent ahydr oxyhexanam de
(22) 22 is prepared simlarly to 18 startlng fron1100 ng of
4- (4- am nonet hyl phenyl ) - 1- (4-
fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3- hydroxypropyl]azetldln 2-one, 122 ny
of {2-[2- 20 (2,3,4, 5, 6- ha ydroxyhexajggTﬁgggfzgthoxy]ethoxy}acetlc acid
20, 93 N of d||5moropyI4§’ : §dlr oxybenzotri azole in 2
m of dinethy pninde” and 1 of ace?onl This gives 22: :
C37HA5F2N3011 S5 (ESI)” 746 (M + H) 19 une 2005 28
2,3,4-Tri acete am noet hoxy) et hoxy] acet yl } - 5- hydr oxypent yl
~acetate (23) 'Ol -J-C CH3 H2N-,,~O-~O~~i ~u~/ SOH H3CY IO1OCH3 0 O
In a hydj ogenati on apparatusyFy a suspension of 1.12 g of
2,3,4-triacetoxy-1-{2-[2-(2- azido-ethoxy)ethoxy]acetyl)-5-hydroxypentyl
acetate and 1.0 g of Raney-Nickel in 5 100 m of ethanol is shaken under an
at nospher e ofg R il 1814t fuf-

p holy preparsy digfiardy 118 mhga@mwor’\%cl& 3% mindniet Néflgﬂ’féi\? ) 2@0 (M

concentr at ed . The residue contains 237 C20H33NOL2 (479. 49)
+ H) , - | Qflugrepheny)-33-(4-fluorophenyl)- 3-hydroxypropyl]azetld|n—2~one 15, 108 mg of 6-

5 (2,3.4,5,6-pentahydroxyhexancylamino}hexanoic acid, 93 pl of
diisopropylcérbodiimide and 65 mg of hydroxybenzotriazole in 2 ml of methylene.
chloride. This gives 10: -

Ca7HasF2N20g (713.78) MS (ESI) 714 (M + H)

0 OH OH

OH
HO\"/\ O/\/O_\/‘--N

10 OH OH
{2-{2-(2,3,4,5,6-Pentahydroxyhexanoylamino)ethoxylethoxy)acetic acid (20)

" 172 mg of sodium carbonate are added to a solution of 450 mg of [2-{2- .

15 aminoethoxy)ethoxylacetic acid and 318 mg of 3,4,5-trihydroxy-6-
hydroxymethyltetrahydropyran-2-one in 10 ml of methanol, and the mixture is stirred
at room temperature until the reaction has gone to completion. The reaction solution
is filtered and concentrated. The residue is taken up in water and acetonitrile {1/1),
resulting in the formation of 2 phases. The 'aqueous phase is concentrated and

20 -containsggz
C,12H23NO1'0 (341.32) MS (ESI) 342 (M + H)

Exémple 1X



OH HO-GC-iO-~ON,, ,,~0- -"iOOHyl~ 0 0 H3C'e QUCH3 O 0 10
{2-12-({2-[2-(3, 4,5, 6-Tetraacet oxy- 7- hydr oxy- 2- oxohept yl oxg)ﬁt hogy et hyl car
banoyl ) - net hoxy) et hoxy] et hoxy}acetic acid (?41 A sol ution“bf! of
2,3,4-triacetoxy-1-{2-[2-(2-am noet hoxy) et hoxy] acetyl }-5- hydroxypentyl
acetate 23, 1.15 g of [2-(2-carboxynethoxyethoxy)ethoxy]acetic acid, 15
400 pl of diisopropylcarbodiimde and 2882ifg of hydroxybenzotriazole in 20
m . of methylene chloride is stirred at roomtenperature for 12 h. The
reaction sol ution j yrated and separated dy HPLGH( Knauer

o trifluogoaceti | A} aggtonitrile (0.1%
20720 - iﬁ‘qpﬁgf.\’r‘?n i vds 24: C28HA5NOLS X
+ H) 20 © OH OH
6- Tadr aagi)xy- 7- hydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car bam

[2-({2-[2- (3,45 _
oyl }- net hoxy) et hoxy] acet cid (25) 21 June 2005 29 0 O OC/ CH3

HOyO~~O~/NOH O 11O HIL3 OrCH3 OO0 25 is prepared simlarly to 24
starting from500 ng of 2,3,4-triacetoxy-1-{2-[2-(2-

ot Doy Mot et b et e (T . and
car boxynet ho i caci enr i Sopr o ar bodi i mi de an
288 ngyof' 5 %ﬁﬁ%’%%’é%;%{“ﬁ)}/'&@%ﬁh8k¥]ﬁt%§6§}ﬁfh)fbfz'ﬁétﬁéff’g?fgﬁlﬁfﬁ%&%]%ﬂalT'ﬁiPs gi ves

25: C26H41N@RD) (639.61) Ms (ESI) 640 (M + H)

{2-12-({ 25[ 2-( 3,‘ 4,5, 6, 7- Pent ahydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car banoyl } -
21 is prepared similarly to 18 starting from 100 mg of 4-(3-aminomethylphenyl)-1-(4-
fluorophenyl)-3-[3-(4-fluorophenyt)-3-hydroxypropyllazetidin-2-one (15), 122 mg of
{2-[2-(2,3,4,5,6—’pentahydrothexanoylamino)ethbxy]ethoxy}acetic acid (20), 93 pl of
diisopropylcarbodiimide and 65 mg of hydroxybenzotriazdle in 2 m! of

10 dimethyiformamide. This gives 21: Ca7HasF2N3O14 (745.78) MS (ESH) 746 (M + H)

CH

- Example X

N-(2-{2-[(4-{1 —(4~F|uqrophenyl)—3—[3-(4-ﬂuorophenyi)-3-hyd roxypropyl]-4-oxoazetidin-
15 2-yl}benzylcarbamoyl)methoxylethoxylethyl)-2,3,4,5,6-pentahydroxyhexanamide
(22) |

22 is prepared similarly to 18 starting from 100 mg of 4-(4-aminomethyiphenyl)-1-(4-
fluorophenyl)-3-{3-(4-fluorophenyl)-3-hydroxypropyljazetidin-2-one, 122 mg of {2-[2-
2Q (2,3.,4,5,6.-pentahydroxyheanoylamino)ethoxy]ethoxy}acetic acid 20, 93 pl of
diisopropylcarbodiimide andl65 mg of hydroxybenzotﬁazole in 2 m! of
dimethylformamide and 1 ml of acetonitrile. This gives 22:
| CarHasFaN3O41 (745.78) MS (ES)) 746 (M + H)



nmet hoxy) et hoxy] et hoxy}acetic acid (26) 0O 0HOH HO ~ O-~0Q,,~-,0
N,,~O-~-OCH 10 OO0 OH OH At room tenperature, 100 (err)hg 0'-3

sodi um net hoxi de solution in nethanol are added to a sol ufi W90 my of
{2-12-({2-[2-(3, 4,5, 6-tetraacet oxy- 7- hydr oxy- 2- oxo-

hept yl oxy) et hoxy] et hyl car banoyl } net hoxy) et hoxy] et hoxy}acetic acid (24) in 5
m of - methanol, and the m xture is stirrdd for 2 h. 1 g of Anberlite IR
120 is added to the 15 reaction solution and the m xture is stirred for 10
mn, filtered ahdriscicent-{A{2@-aminoethuyyRthoxERQERIHENYHOLPeNER hcdtBie((ES) )
516 (M + H) .
[2-({2-[2-(3,4,5, 6, 7-Pent ahydro
oxy} 20 et hoxy]acetic aci
prepared si mhjNarly
C261-1411\111017( 49'1. 46 o
N-(4-{1-(4-Fl uorophenyl i"?'- 3Tr[’
in-2-yl}-

benzyl)-2-{2-] 3,4,5,6, 7- pent ahydr ox oxohept yl oxy) et ho%et hyl
5 car banoyl } et H@{g}g%ﬁ#gsefpeﬁwgua'}aﬁpaﬁv of ﬁé? aib2 3 hifagaidey -
O- iu OH O QifHeMdxPeffdrylacetyl}-5-hydroxypentyl acetate and 1.0 g of Raney-Nickelin

5 100 ml of ethanol is shaken under an atmosphere of hydrogen for 4 h. The reaction

Ooxohept yl oxy) et hoxy] et hyl car banoyl } net'h
CH HON ~-O- OOH OOOH ™ 27 is
fr@m 200 nmg of 25. This gives 27:

472 (M+ H 21 June 2005 30 Exanple Xl
((21\]]"[ udbr ophenyl ) - 3- hydr oxypr opyl ] - 4- oxoazetid

solution is filtered and concentrated. The residue contains 23:
C20HasNO12 (479.49) MS (ESI) 480 (M + H)

- O
' o j’ gM—CHa
HO 0" O N\/\ /\/O\WOH
| Y\ 2 G - o
\[( T

10 {2{2-({2-[2-(3, 4 5 6-Tetraacetoxy—7-hydroxy—2-oxoheptyloxy)ethoxy]ethylcarbamoyl}-
methoxy)ethoxy]ethoxy}acetlc acid (24)

A solution of 500 mg of 2,3,4-triacetoxy-1-{2-[2-(2-aminoethoxy)ethoxy]acetyl}-5-
hydroxypentyl acetate 23, 1.15 g of [2-(2—cérboxymethoxyethoxy)ethoxy]acetic acid,
15 400 pl of diisopropylcarbodiimide and 288 mg of hydroxybenzotriazole in 20 ml of

methylene chloride is stirred at room temperature for 12 h. The reaction solution is
concentrated and separated by HPLC (Knauer Eurospher-100-10-C18, water {0.1%
trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/990). This
gives 24: CygHasNO45 (683.67) MS (ESt) 684 (M + H)
20 -
- [2-(‘{2—[2—(3,4,5,6-Tetraaceto)§y—7—hydroxy-2—oxoheptyloxy)ethoxy]ethylcarbamoy!}-
* methoxy)ethoxyjacetic acid (25) |




28 is prepared simlarly to 18 starting from 62 ng of

4- (4- am nonet hyl phenyl ) - 1- (4- J 5

fl uorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl } azeti dfhIue %Oé) 76 ny
of {2-[2-

({2-[2-(3,4,5, 6, 7- pent ahydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car banoyl } net hoxy
) 10 et hoxy]ethoxy}acetic acid 17, 57 (erpyl of diisopropyl carbodiimde and
40 ng of hydroxybenzotriazole in 2 nml of dinethylfornmam de. This gives 19:
CA5H59F2N3014 (919.98) Ms (ESI) 920 (M + H) Exzmpl g X1 15

N-(3-{1-(4-Fl uorophenyl) - 3- [3 (4-1l uorophenylg Cm_d&pxypropyl] 4- oxoazet i d
in-2-yl}-

benzyt ) - 2-{ 2- %5273
- car banoyl } net oxy) et hoxy] thoxy} acet mdeo(Z

3

HeN n O0/O-~Onj ~OH 0""Z F F 20 29 |s\[]6repar dSinlarly to 18 starting

from62 ng of 4-(3-am nonethyl phenyl)-1-(4

];r:guo][ ?gflenyl p53s brphisd él“h%ﬁﬂ&)%gt)anﬁlg'}%qﬁ Sl ] mgo&yi,!!,ﬁztﬁgceqoxy-?-{f fbe(zl > 76
[2-({2-]2-( 36mll§)eﬁh®4ynmhoaﬂ@uhtﬁ}e§r4'@dmxmm¥3dcetaye 28 epd/hgtdfiy2car barmyl }met h
oxy) - et hoxy id.26, diiso ar podi de and 40
b 51 SuneBRENeaRSi o bR it ol & qfondppleabbiAlbrid eanche.
Thi's gives 28ydroSienzomakee i 20 9 df Athend Efoide 20i diles 25: Exarrpl e XI'l'l 5
N (4-{1-(4-Fiwu n fLuo nyl ) - 3- hydr oxypr opyl | - 4- oxoazeti d
5o b U PEQtaRE5 b oty MS (5] s (i ilgny! ) - 3 hdroxypropyi]-
benzyl)=2-[2-({2-[2-(3, 4,5, 6, 7- pent ahydr oxy- 2- oxehept yl oxy) et hoxy] - ethylcar
bamoyl } - net &Oéyef 51? ]acet am de (30)
- -{ -[2-(3,4,5,6,7- Pentahydroxy-2-oxoheptyloxy)ethoxy}ethylcarbamoyi}
methoxy)ethoxy]jethoxy}acetic acid (26) .
O OH OH
\n/'\ ~AC N0 /\I]/N\/\\ A0 - OH
0 (¢
10 OH OH

At room temperature, 100 gl of a 5.4 M sodium methoxide solution in methanof are

added to a solution of 200 mg of {2-[2-({2-[2-(3,4,5,6-tetraacetoxy-7-hydroxy-2-oxo-

heptyloxy)ethoxylethylcarbamoyljmethoxy)ethoxylethoxy}acetic acid (24) in 5 ml of

) methanol, and the mixture is stirred for 2 h. 1 g of Amberlite IR 120 Is added to the
15 p reaction solution and the mixture is stirred for 10 min, filtered and concentrated,
giving 26:
CaoHazNO14 (515.52) MS (ESI) 516 (M + H)

_{2—.({2~[2-(3,4,5,6,7~Pentahydroxy-2-oxoheptyloxy)ethoxy]ethy!carbamoyl}methoxy)-
20  ethoxylacetic acid (27)
O OH OH

HOY_’O\/\O/\"{ H\/\o/\/ O\JH)\l/i\/OH |
! |

OH OH

| 27 is prepared similarly to 26 startsng from 200 mg of 25. ThlS gives 27:
C26HaiN10y7 (471 46) MS (ESI)472 (M + H)



H/ 1 NO ~1Ol OHOH 1lIl ~F F 10 30 is prepared simlarly to 18

starting from 68 ng of 4-(4-am nonethyl phenyl)-1-(4- . _ _

f | uor ophenyl ) - 3- [ 3- (4-f | uor ophenyl ) - 3- hydr oxypr opyi ] azet i dith-/4084805 76 ny

of [2-({2- (2-(3,4,5; :

6, 7- pent ahydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car banoyl ) met hoxy) -

et hoxy] acetic acid (Z7), 62 pi of diisoprdpylcarbodiimde and 44 ny of

hydr oxybenzotriazole in 2 m of dinethylformam de. This gives 30:

CA3H55F2N301 £xafripld BI75. 93) Ms (ESI) 876 (M + H) ‘Exanple XV

N- (3-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetid

In-2-yi)- 20

benzyl ) - 2- [ 2N-{42{1F @-KIGorbpheryl y3-[e (it inreistaiyh 2- Byt b RrdyiaL drd dpe il [l car b
N-(42{1@ pRerfyl)73- [ (L A6 +%4&§fy¥;ﬁﬁ* by o %m%%?%H a

| }- th t tamde (31) 0 ~HH H H O~~~~~~ F
FT0 E a1l o p e G R-B 6 b PEBtBY SOy RepoRBREBY IR ety
4- (3-am ngneih ﬂh@? ‘ i
fl Ejor g?hgngf) _%H_a[ 3- Z{eﬁoﬁgmﬁi}neflwg%%%?'gés%)opy.I ] azeti di n- 2- one H(15) , 16
ng of [2- ({2-[2-(3,4,5,6,7-pentahyd 9 oH :

H
r oxy- 2- oxohept yl 0x Wabﬁamowm Yy et Moz | 2B
(L7), 62 pl of dij w-ear bogi i m de and 44 of hydroxybenzehri azol e
in 2 m of dir mam de. This gives 31: C43H55F2N3014 5 (875.93) M

(ESI)876(M 5
T C

28 is prepared similarly to 18 starting from 62 mg 6f_ 4-(4-aminomethylphenyl}-1-(4-

fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one, 76 mg of {2-[2-

({2—[2-(3,4,5,6,7-p,entahydroxy—2-o><0heptyloxy)ethoxy}ethylcarbamoyi}methoxy)—
10 - ethoxylethoxy}acetic acid 17, 57 pl of diisopropylcarbodiimide and 40 mg of

hydroxybenzotriazole in 2 ml of dimethylformamide. This gives 19:

CasHseF2N3044 (919.98) MS (ESI) 920 (M + H)

Example XlI
15 .

" N-(3-{1 -(4-F!uoropheny|)-3—[3-(4-ﬂuorophenyl)—3-hydroxypropyl]-4—oxoazetidin-2-yl}—
benzyt)-2-{2-[2-({2-[2-(3,4,5,6,7-pentahydroxy-2-oxo-heptyloxy)ethoxylethyl-
carbamoyl}methexy)ethoxylethoxy}acetamide (29)

0 H OH
H o N ) - OH
.\"/\0/\/ \/\of\rr ~TN g TN
0 o OH OH

20 29 is prepared similarly to j§ starting from 62 mg of 4-(3-aminomethylphenyi)-1-(4-

fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one 15, 76 mg of {2-

' [2-({2—{2—(3,4,5,6,T-penta'hydroxy—2—oxoheptyloxy)ethoxy}ethyléarbamoyl}methdxy}-
ethoxylethoxy}acetic acid 26, 57 pl of diiéopropyicarbodiimide and 40 mg of



Exanpl e XV
[3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxyplrz?ﬁw%-&sgxoazeti
di n-2- 10 yl }benzyl car banoyl ) propyl ]Jtrimet hyl ammonium trif Bad® it e (32)
0O F  IFf 110 HN OHO!:N33 NNOHC F 91 ng of
(3- carboxypropyl ) trinethyl anmoni um chl oride are dissolved in 5 nml of
di net hyl f ormami de, and the solution is co8fed to OC. 0.055 ml of
N- et hyl mor phol i-ne, 210 ng of
4-(4-am nonetWr%EWO}ﬂazo(BLInf«2|mmfm@ﬁylfymsarptge(ﬁhnaswes 29:

f1 uor ophenyl )¢ 35 K OZ(IP 77 mg of
N- hydr oxybenzo“t§ r?gagﬂﬁ@ﬁ)(gbgé)ﬁg%@é%sgf@ ?_{)
1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de hydrochl ori de are added

successi vel y,?%gﬂ,lé gﬁ’ reaction solution is warmed to room tenperature and
stirred for The reaction m xture is concentrated under reduced

pressure and the residue is taken up in sat. sodi um bicarbonate sol ution,
stirred and ntrat ed duced pre e. a edly, this

est due 1o stTPFOR Aegoafem Ehbh %oroewefy&fi-ﬁé{owr? DA tpeeRzefES- S ned
filtrates ar @eﬁfm)%m (ayeds anSQB Welnia rox@hlf E@lyﬂr)étl{y@?alﬁamoy;}_
acetonitrile/ v%é %éz vm%ah %g_t ri uoroacetl C aC| d) hi s gives

[ 3- (4-{1- (4- fPIBPEPHaMMIgcetamide (30k | uor ophenyl ) - 3- hydr oxypr opyl ] - 4-

oxoazeti di n- 2-yl } benzyl car barm | ) propyl Jtri et hyl ammoni unp t Bhf lodor oacet at e
of 25 rml ecul ar WEI ght 5506 QZWMO MM
(i) 2N

QoH  OH

10 30 is prepared similarly to 18 starting from 68 mg of 4-(4-aminomethylphenyi)-1-(4-
fluorophenwl)-3-[3-(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one, 76 mg of [2-({2-
[2-(3,4,5,6,7-pentahydroxy-2-oxoheptyioxy)ethoxylethylcarbamoylymethoxy)-
ethoxylacetic acid (27), 62 pl of diisc-)propylcarbodiimide and 44 m.g of
hydroxybenzotriazole in 2 ml of dimethylformamide. This gives 30: C43H55F2N3014 ‘

15 (875.93) MS (ESI) 876 (M + H)

' Example XIV

. N-(3-{1-(4-Fluorophenyi)-3-[3-(4 ﬂuorophenyl)—S hydroxypropyl]—4-oxoazet|dm-2-yl}-
- 20 benzyi) 2-[2-{{2-[2-(3,4,5,6 T—pentahydroxy~2—oxoheptyloxy)ethoxy]ethylcarbamoyl}-
methoxy)ethoxy]acetamide (31)

H _
Y e

OH OH

31 is prepared simifarly to 18 starting from 68 mg of 4-(3-aminomethy[pheriy!)41-(4-



21 June 2005 33 Exanmple XM H HCHG FFF O F
Qodecyl -[3-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
5 oxoazeti di n-2-yl } benzyl car banoyl ) propyl ] di met hyl ammoni um tri fl uor oacet at e
(33) The conpound of Exanple XVI is obtained |like that 21 ExaspkeoXV, wth
the difference that, instead of (3-carboxypropyl)trinmethylamoni um
chl oride, (3- carboxypropyl)dodecyldine§ yl amoni um chl oride is used. This

gi ves 10
dodecy! - [ fycropheryd)-3-{3:6kBynreplen B3 -hydioxypriopyiazetiding?-prne (h§k 76 e obidy| | - 4-

of - ol it 4T B 2 SR El oD PR bo 86 ° 7™ ©

(MFH ) 3 EedaUW}acé(MI aimd.ﬁ?_) 62 ! of dnsopropyicarbfc]dnmlde %nd 4£|t mg ofh g -

Dodecy 4- or o n 3 uor.opheny 3:-hy roxy ropy 4
- oxoazet |1'3N°& ’Q"S‘?P% f"(%\ E%Jrﬁ%ﬂ) T@@'&&?é‘@'ﬁ'@?h%'ﬁrﬂ%ﬂi&n@ﬁ”ﬁ cetate
34) The 79@3@%3) B‘?@'l@l*xﬁb' is obtained Iike that of Exanple XV, with

t he 20 d| f erence t | nst ead’ of (3-carboxypropyl)trinethylanmoni um
chloride, (10- car boxydecyl ) dodecyl di net hyl anmoni um chl oride is used. This
gi ves

dodecyl - [ 1%’-‘?%91{3& 4-f 1 uorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4
- oxoazeti din-2-yl)benzyl car banoyl )decyl ] di met hyl ammoni um tri fl uoroacet at e

(2)f5 ol ecu[IS_a(r -{1- (4%60%8??%13/?)1&%-?44 ﬁfoFr%p enyi) g%gfld%%prol\gl]-(ztlzosio)azet% |ﬁ-27-7 (M.

- 10 yl}benzylcarbamoyl)propylltrimethylammonium trifluoroacetate (32)

OH
O
C .
F H

91 mg of (3-carboxypropyl)trimethylammonium chloride are dissolved in 5 ml of
dimethylformamide, and the solution is cooled to 0°C. 0.055 ml of
. N-methyimorpholine, 210 mg of 4-(4-aminomethylphenyl)-1-(4-fluorophenyi)-3-[3-(4-
15 flucrophenyl)-3-hydroxypropyllazetidin-2-one, 77 mg of N-hydroxybenzotriazole and -
96 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride are added
successively, and the reaction solution is warmed to room temperature and stirred
for 12 h. The reaction mixture is concentrated under reduced pressure and the
residue is taken up in sat. sodium bicarbonate solution, stirred and concentrated
20  under reduced pressure. Repeatedly, this residue is stirred in acetone and the
suspension is filtered. The combined filtrates are concentrated and purified
chromatographically (RP18; acetonitrile/water 1/2, with 0.1% trifluoroacetic acid).
This gives [3-(4-{1-(4-flucrophenyl)-3-[3-(4-fluorophenyi)-3-hydroxypropylj-4-
oxoazetidin-2-yl}benzylcarbamoyl)propyl]trimethylammonium; trifluoroacetate of
- 25 molecular weight 550.67 (CaH3sF2N303; cation); MS (ESI): 551.24 (M+H").




21 June 2005 34EXarrpIé'XVIIIHOCHy “SVL1FQOH NFFOHOOFHO%
OH OHONH E\ ,

Benzyl - (4-{4-[3-[3-(4- fI uor ophenyl ) --3- hydroxypropyl] 2- (4- ?r%t’H’Eﬁ@?ﬂ?enyl) 4

5

oxoazeti di n-:1- yI]benzyIcarbanDyI}butyI) (2,3,4,5,6- pentahydroxyhexyl)annnnl
um trifluoroacetate (35) a) Methyl toU3s
5-[benzyl - (2, 3, 4,5, 6- pentahydroxyhexyl)anlno]pentanoate 36 10 At room
tenperature, 1.37 g of 6-benzyl am nohexane-1, 2, 3, 4, 5-pentanol- are
suspended '”E%%nﬂl fydry dimethyl formamide, 1.45 g of potassi um carbonate,
0.83 g of potaSS|un1|od|de and 0.86 m of nmethyl 5-bronoval erate are added
and the mxture-is stirred_at~Koom tenperature overni ght. The next day,
the reaction .mxtume is fqﬂgergd\i:d the filtrate is concentrated under

/

( E5/p@ri f\l_cation, subjected to chronatography
(silica gel; ‘ e/ met hanol rﬁi{ er 5/1/0.1). This gives nethyl
5- [ benzyl - (2 ' 6- P Ir oxyhegyT\) ani no] - pent anoat e of m)l ecul ar
wei ght- 385. 46 (019H31NO7) (ESI): .33 (MrH+) .- b) SR _
5-[Benzyl -(2, 3,4, 5, 6-penta no] pentanoi ¢ acid 37) 20 At room

tenperature, O. 46 g of nmethyl 5-[b "zyI - ( , 4,5, 6- pent ahydr oxyhexyl ) -
am no] pentanoate is dissolved in ‘xturelo 5 mM of ethanol and 5 m of

vvat er, , S F

_ Dodecyl—[B—(4-{1 -(4-ﬂuorophenyl)»3-[3~(4 ﬂuorophenyl) 3 hydroxypropyi]-—4-
R 5. oxoazetldin-2—yl}benzylcarbamoyi)propyl]dimethylammomum tnﬂuoroacetate {33)

The compound of Example XV is obtained like that of Example XV, with the
| difference that, instead of (3_—carboxypropy|)trimethylammoniufn chloride, (3-
, carboxypropyl)dodecyldimethylammonium. chioride ié used. This gives
10 dodecyl-[3-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl )-3-hydroxypropyi]-4-
oxoazetidin-2-yl}benzylcarbamoyl)propylldimethylammonium triflucroacetate of .
molecular weight 703.96 (CyaHsgF2N3O3; cation);' MS (ESI): 704.70 (M+H").

- Example Xvil
Dodecyl-[10-(4-{1 -—(4Qﬂuoropheny!)F3-[3-(4-ﬂuoroph'enyi)-?»-hydroxypropyl]-4-
oxoazetidin-2-yl}benzylcarbamoyl)decylldimethylammonium trifluoroacetate (34)

_ The compound of EXampIe XVl is obtained like that ofl Example XV, with the

- 20  difference that, instead of (3-carboxypropy!)’trimethylammonium chioride, (10-
carboxydecyl)dodecyldimethylammonium chioride is used. This gives
dodecy-{1 0-(4-{1 -(4-fluorophenyl)-3-{3-{4-fluorophenyl)-3-hyd roxypropylj-4-
oxoazetidin-2-yl}benzylcarbamoyi)decylldimethylammonium trifluoroacetate of
molecular weight 803.16 (CsoH74F2N203; cation); MS (ESI): 803.77 (M.

25 ' S

o



0.4 g of potassium hydroxide is added and the m xture is stirred at 80C for
2 h. The cooled reaction mxture is then concentrated under reduced
pressure and the 25 residue is taken up in water, neutrali Zédul§ 2

hydrochl oric acid and again 21 June 2005 35 concentrated. The crude
product is suspended in ethanol, the suspension is filtered and the
filtrate is concentrated under reduced pr¥&ssure. This gives 5-[benzyl -
(2,3,4,5,6-pentahydroxyhexy|)anino]pentanoic acid of nol ecul ar wei ght
371.43 (Cl8HaN@B)XVING (ESI): 372.2 (M+H1'). 5 } ¢)

3-[5-(tert- ButyldlnethyIS|Iany59g¥) 5-(4-fl uorophenyl) pent anoyl ] - 4-

phenyl oxazol i di n-

3-[5-(4-fl uorof ypentanoyl] 4- phenyl oxazol i di n- 2- one, 13.6'g
10 of tert-be

. P yT chlorijfle and 1_0.20g of im dazole are
di ssolved in 36 m of et hyl f df bte, ang tlhhe m xture is stirred at 60C

for 90 min. After the ®eacy hag endedyo t hg m xture is dissolved in
et hyl acetate and extracte i g W th wat ep~,The organic phase is dried

over- magnesi um sul fate, filte and conc rafed under reduced pressure.
This gives 3-[5-(tert-butyl di met byl st Liox§) - 5- (4-f 1 uor ophenyl ) 15

pent anoyl ] - 4- phenyl oxazol i di n-2-one of nolyecul ar wei ght 471. 65
(C26H34FNO4SI ); Ms (ESI): 340.28 (M - i (CH3)2C(CH3) 3). d)

4-[5-(tert-Butyl di met hyl sil anyl oxy) -5-( uor ophenyl ) - 1- (4- nmet hoxyphenyl ) -
2- (2- oxo-4-phenyl oxazol i di ne- 3-car bonyl Jpentyl am no] benzonitrile 39) 20
16.2 g -of

3-[5-(tert-byt t hyl si | anyl 4-| henyl ) pent anoyl | - 4- pheny! -
oxhzol | ot v BB TR RRES Heomrapuh i omiboaspontbbs i o

Honi g base @edzdifid-4-ibehzyicdribsno@ibigrve I le are
added, and the Zsoliutl%!n |Zéyfjccoo Wb %1(0?@56%&%@5%%9#2&“&%?51
triflate ardrifié¢preacatater(B8) cool ed 25 solution, which is stirred at - 1OC f or
30-mn. The solution is then cooled to.-30C,

a) Methyl 5-fbenzyl-(2,3,4,5,6-pentahydroxyhexyl)amino]pentanoate (_QQ)

10 Atroom temperature, 1.37 g of 6-benzylaminohexane-1,2,3,4,5-pentano! are _7
suspended in 30 mi of dry dimethylformamide, 1.45 g of potassium carbonate,
0.83 g of potassium iodide and 0.86 ml of methyl 5-bromovalerate are added and
" . the mixture is stirred at room temperature overnight. The next day, the reaction
: “mixture is filtered and the filtrate is concentrated under reduced pressure and, fOr
- 15 purification, subjected to chromatography (silica gel ethyl acetate!methanollwater
5/1/0.1). Thls gives methy! 5-[benzyl-{2,3,4,5 B-pentahydroxyhexy!)amlno]-
pentanoate of molecular weight 385.46 (C4sH3/NO7); MS (ES!): 386.33 (M+H").

b} 5-[Benzyl-(2,3,4,5,6-pentahydroxyhexyl)amino]pentanoic acid (37)
20
At room temperature, 0.46 g of methyl 5-[benzyl-(2,3,4,5,6-pentahydroxyhexyl)- '
amino}pentanoate is diséolved in a mixture of 5 m! of ethano! and 5 ml of water,
- 0.4 g of potassium hydroxide is added and the mixture is stirred at 80°C for 2 h. The
cooled reaction mixture is then concentrated under reducéd pressure and the
25 . residue is taken up in water, neutralized with hydrochloric acid and again



and 44 m of titaniumtetrachloride solution are added. The reaction
mxture is stirred at from-30 to -40C for 2 h. The reaction solution is
then allowed to warmto room tenperature and washed succe3di'¥8¢ ¢0%t t h 200
m of 2N sulfuric acid, 300 m of 20% strength sodium hydrogensul fite

sol ution and sat. sodium chloride solution. The 30 organi c phase is dried
over magnesi um sul fate and concentrated ul8er reduced pressure, and the
residue is purified on silica gel using n-heptane/ethyl acetate 3/1. This
gi ves ~ concentrated. The crude product is suspended in ethanol, the suspension is filtered

4-[5-(tert-b uér%il()tﬁtle by }ssci,oln%QXtraQety Lng’er(reduce pregsurgy'mls g:vg.-é ngérpzc;{xyphenyl }.

21 June 2005
2- (2- oxo0- 4- pr(em(zt aﬁaqxaitawquaem)@hﬁnmbémnwla@m ﬁ%&m@.mﬁ‘lﬁs

nol ecul ar w? of 29&877)&% 65%4’1)1H§1§ WAQEF‘ ; M5 (ESI): 590.51 ( C7H5N2) .

e)

4-13-[3-(tsert - But yl di net hyl si | anyl oxy) - 3- (4- quorophenyI)propyI] 2- (4- et ho

xyhenyl 5 4- azetidin-1-yl]benzonitrile 4

| 4y[ 5- {t )ert b&)g’ﬁgﬂ%ﬁw&'fm%my‘ﬁiﬂwbomﬂ “ﬂP‘af@PBB'Pbé)WP‘)aﬂle- met hoxypheny! )
2- (2- oxo0-4- p%@uggwalhcg_aﬁe ar bonyl ) pent yl am no] benzonitrile are

di ssolved in m of nethy ert-butyl ether, 18.6 m of

N, O bis(trinethylsilyl)acetam de and 10 1.86 m of a 1 Msolution of

Letrabutyl amamny B Lo daHdhyh HSAGRARRRREN A chenfEIEdiaND SRS by ©

is stirred at room ure
m of acdfi c chtgrtbutyldiraetbwdilyl t:lhlendaaam! 10.2 gmklmxﬂaezoiesaremmsemadam 86 nnlrmtﬂer

reduced presgnan ?Iﬂ?ﬂahﬁ%% %ﬁx’d%ﬁg dlﬁu%ug'siihgg aPBo% o 68.n98! Attsr'thd reaction

t ol uene/ et hyl "ace ,
4-3-[3- (terﬁlabansiedilthenhymw lbairsysblwgg)n_ 8thiyHadditateranp lestrsidtyp @ hoipy Miith2vdtdr. 15

?ecgg%¥gagg%g}1?%r %?((a é@% |s glﬂgd égér?rﬁ&éﬁe?&‘!i&f}r‘li)shﬁat%f fi Im)'('lec? gHé g(gncvgltrgpéd éné}j%r s

4-13-[3-(4- Flrmmpemsme Fhiyglves{5- -(tpstiblutydditéthiysib ey} sl ofophengaet i din

-1- y|]b?€20nltl’l|

o137 15 P er Pebanoitrbenyesiidly g obmplecuie weishhEHy B9 FrobpFNOS:-
met hoxyphenyMS ¢Six caaetd UH-HOSTORNZOMH)4)) e are dissolved in 65 m of
tetrahydrofuran, 0.74 m of acetic aci d and 8.03 nml of a 1 Msolution of
d) 4-[5-(tert-Butyldimethylsilanyloxy)-5-(4-fluoropheny!)-1-(4-methoxyphenyl)-2-(2-
oxo-4-phenyloxazolidine-3-carbonyl)pentylaminojbenzonitrile (39)
20 :
- 16.2 g of 3-[5—(tert~butyldimethylsilanyloxy)_—S-(4-ﬂuorophenyl)pentanoyl]-4-phehyl—
oxazolidin-2-one are dissolved in 350 ml of dichloromethane. 19.8 ml of Hiinig base
and 10.14 g of 4-[(4-methoxyphenylimino)methyl]benzonitrile areé added, and the
solution is cooled to —10°C. 85.2 ml of trimethylsilyl triflate are added to the cooled
25  solution, which is stirred at —10°C for 30 min. The solution is then cooled to —30°C,
and 44 mi of titanium tetrachloride solution are added. The reaction mixture is stirred
at from —30 to -40°C for 2 h. The reaction solution is then aliowed to warm to room
temperature and washed successively with 200 ml of 2N sulfuric acid, 300 ml of 20%
strength sodium hydrogenst;lﬁte solution and sat. sodium chloride solution. The
30 organic phase is dried over magnesium sulfate and concentrated under reduced:
pressure, and the residue is purified on silica gel using n-heptane/ethyl acetate 3/1.
This gives 4-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1 -(4-methoxyphenyl)-




tetrabutyl amonium fluoride in tetrahydrofuran are added, and the m xture
Is stirred 25 at roomtenperature for 2 h. Another 4.82 m of the

t et rabut yl ammoni um fluoride solution are then added, and 2AJUREXPOFe is
stirred at reflux tenperature for another 3 h. The cool ed reaction m xture
is concentrated under reduced pressure and the residue is purified

chrondt ographically on silica gel using n3Beptane/ethyl acetate 2/1. This
gives 4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-nethoxyphenyl) -4-o0xo

- 30 azeti di n- 2-{Z-dpivehpbenyioxazelidide-aadmnybpentgiagiro]d&XoAlile G aid?&dm03) ; MS

(1E(SI4) Am ﬁgﬁét 4#%?%3#3)@3‘]1 ﬁ 2)5%%@?;0%%&2)5’?9 53 (%Hdr &Vﬂ}lﬂpyl ] - 4- (4- net hoxy
-_phenyl )aZfe][IdI n-2-one (42) 1.22 gf 4 et hoxvonen .
L R e B OB oS B orosdemor

conc. anBDNidao@CiAEHA - g]géng&,,m of Raney nickel are added and the
m xture is stirred at 6 nd a hy rogen pressure of 10 bar for 8 h.

Overnight, the reaction mxture cools to roomtenperature. The next day,

the catal yst 189 éGp@-{@&@:@-bgfyidlmbﬁm?g;:léwlé)i)ﬁ%eﬂiﬁloﬁﬁﬂ%ﬁplzr‘la(herﬂet'f’legﬁheh@sj-uced

pressure and the resrdue is pu romat o on s
usi ng di chl o?dﬁﬂxﬁ%@hwwﬁ@ldl%ﬁrﬁﬂm@nsmmm@mmoltwﬂzt)ottrile a%dlsstgjv&dam

4Lt oy oW e il Sl St 26 SAAEEVAL b S e AR Y it A o
I\B/Snz( :ESI( 10{ ji@aznkqxﬂa 1 :c\/l\:}d&)tionhdf?»embutylammrog)l(um ﬂgonde in tetrahydroﬂr:r(')a)? are Na
oxoa>z/et i di n- T&&%ﬂ %eélfzhflrhgfrz{)g% Gi?%’g %t%i’ ? g’% gé‘”#eﬁt’é I&ﬁ?égg}ﬁfémmm

um trifl uor eadmt aﬁenlitﬁ)acetkt acidars a@dmieluat waetlorﬂﬁﬁ(tdn‘g i®toncentrated under
5-[ Benzyl - nt anoi c acid and 110 ng

ent ah r (04
of 1- (4- am n o ﬁ@ Pb%gm;l z)n F ée%fqluq éMﬁﬂ ghﬁllj;a QB using toluene/ethyl acetate
gyd r og ypr oEy’lé?M 4TI(||égg:e's hqxxeﬂw%dmaﬁetﬁ%&m%ymﬁﬂ-ﬁ(ﬁﬂ?blﬁﬁﬁ% rdo[ﬂ/l]&—ﬁi
1r gt hy:  ( gmeﬂlonx?&enylM-oxongetchn W]Y)e{lgé(l‘}/ tri engfontnr)lleg&igr v%en%gt 544.7
(CszH37FN>Q;Si); MS (ESI): 545.56 (M+H™).

f) 4-{3-[3-(4-Fluoroph enyl)—3—hydroxypropyl]-2-(4—m‘ethoxyphenyl)4—oxoazetid in-1-
yllbenzonitrile (41}
20 .
.3.5g of 4—[3-{3-(tert-butyldimethylsilanyloxy)-3-(4-ﬂuorophenyl)propy{],-z-@-
methoxyphenyl)-4-ox_oazetidin-1 -yllbenzonitrile ;'Jre dissolved in 65 ml of
tetrahydrofuran, 0.74 ml of acetic acid and 8.03 ml of a 1 M solution of |
tetrabutylammonium fluoride in tetrahydrofuran are added, and the mixture is stirred
25 atroom temperature_for 2 h. Another 4.82 mi of the tetrabutylammonium fiuoride
| solution are then added, and the mixture is stirred at reflux temperature for another
3 h. The cooled reaction mixture is concentrated under reduced pressure and the
residue is purified chromatographically on silica gel using n-heptane/ethyl acetate
2/1. This gives 4-[3-[3'-(4-ﬂuc;rophenyl)-s-hyd roxypropyl]-2-(4-methoxyphenyl)-4-oxo-
30 azetidin- -1-yl]benzonitrile of molecular weight 430.48 (Cst23FN203) MS (ESI):
43124 (M+H™M.



di met hyl am nopr opyl ) carbodi i m de hydrochl ori de are added and the m xture is
stirred at roomtenperature overnight. The next day, the reaction m xture
i s concentrated 25 under reduced pressure and, for purific%ﬂ i 2005
chr omat ogr aphed on RP18 using acetonitrile/water with 0.1%¢trifl uoroacetic
acid. This gives benzyl-(4-{4-[3-[3-(4-
f I uor ophenyl’) - 3- hydr oxypr opyl ] - 2- (4- met hog8yphenyl ) - 4- oxoazeti di n- 1-
yl] benzyl car bamoyl } butyl) - (2, 3, 4, 5, 6- pent ahydr oxyhexyl ) anmoni um
t rifl uor oacetgtie{d-Anhinabrietioyiptaanyhs-[BHu- ﬂnaio;ﬂ-énymmwa%quﬁtm%bﬁs

H OH OH H

ESI 788. 70 June 2005 38 Exanple XX
I(—| F)I N O/ Yl'wz)ft'f"ﬁ %P%Fééhenyl) 3- ™
[3-(4¥fluorophenyl) 3- hydr oxypr opyl | - 4- oxoazetidin 2-
| } benzyl -5 entah oxyhexyl ) am no] pent anam de (43) 5
| yl'h}é corr%;ound 56%%316%’??99&2? f@%ﬁé@m {4-gret 5 BheI4-( 2, g 4)5 6-
pent ahydrQSXYQ&&h’i@ti@fﬁ»ﬂ?‘]@éﬁoﬂ%é%r@ﬁfb%l?élﬂln‘bd1411 ff%tpaﬂa“i‘dhﬁ%ge&#& 1.-(4-

f1 uorophenyl) - 3-[ 3-(4-f I uorophenyl) hydr oxypropyl | azetidin one
simlarly to %"I'féomééﬁb'ﬁeﬂénéﬁ"@%ﬁiﬂ of Bapey|nickehpss afddedsand the mixture is

N-4-{1-(4-fl d
fl uoE opgenyl ;éggrgcﬁég%g%ﬁééyf%géﬁQgeaszsgﬁo 190 lﬁar f?i%@n?}'?”%grf ﬁf?ﬁd'?ﬂ 3,4,5
, 6- pent ahydmexiyresgaly indooo] teompematare. dbe @)’eximﬂyem& catalyet iglseparatedsHt, the '

( C43H51F2'\|30%)t|1ate is concentrated under reduced pressure and the residue is purified
-_ 10 chromatographically on silica gel using dichloromethane/methanol/ammonia solution
10/1/0.1. This gives 1-(4-aminomethylphenyl)-3-{3=(4-ﬂuorophenyl)~3-hydr0xypropyl]-;
4-(4-methoxyphenyl)azetidin-2-one of molecular welght 434.51 (Cstz;rFNzOe,) MS
(ESI). 418.2 (MH - NH3).

15 h)'Benzyl-(4-{4-[3-[3-(4-ﬂuorophenyt)-3-hydroxypropyl]—2-(4-meth0xyphenyl)-4--
oxoazetidin-1-yllbenzylcarbamoyl}butyl)-(2,3,4,5,6-pentahydroxyhexyl)ammonium
trifluoroacetate (35)

At room temperature, 100 mg of 5-[Benzyl-(2,3,4,5,6-pentahydroxyhexyl)amino}-
_20 . pentanoic acid and 110 mg of 1-{4-aminomethylphenyi)-3-[3-(4-ﬂuorophényl)-3-l
- hydroxypropyl]-4-(4-methoxyphenyl)azetidin-2-one are dissoived in 2 ml 6f dry
dimethylfdn"_namide, 42 mg of N-hydroxybeniotriazole and 52 mg of 1-ethyl-3-(3-
' dimethylaminopro'pyl)carbodiimide hydrochloride are added and the mixture is stired
at room temperature overnight. The next day, the reaction mixture is concentrated |
25 qnder reduced pressure and, for purification, chromatographed on RP18 using
acetonitrile/water with 0.1% trifluoroacetic acid. This gives benzyl-(4-{4-[3-[3-(4-
ﬂuoropheny[)—3-hydroxypropyl]-2-(4-methoxyphényl)—4-oxoa2‘etidin-1-
yllbenzylcarbamoyl}butyl)-(2,3,4,5,6-pentahydroxyhexyl)Jammonium trifluoroacetate
of molecular weight 787.92 (C44H54FN309; cation); MS (ESI): 788.70 (M+H™).
30



M5S (ESI): 776.4 (MtH). Exanple XX CHOCH3 F N OH NCH3 15 0 .
N-{4-[3-[3-(4-Fl uorophenyl) - 3=hydroxypropyl j - 2- (4- net hoxyphega/rﬁgr 4- oxoazet i
di n-1- yljbenzyl }acetam de (44) The conpound of Exanple ed by
reacting acetic acid simlarly to 20 Exanple XVII1 wth

1- (4- am nonet hyl phenyl ) - 3-[ 3- (4-f | uor ophenyl } 3- hydr oxypropyl] 21 June 2005
39 4-(4- et hoxyphenyl )azeti di n-2-one. Thi38 gi ves
N-{4-[3-[3-(4-fluorophenyl)-3-

hydr oxypr opy Examp{edXidet hoxyphenyl ) - 4- oxoazeti di n- 1-yl ] benzyl } acet ani de of
mol ecul ar wei ght 476.55 (C28H29FN204); MS (ESI), 477.22 (MrH'). 5 Exanpl e
XXI OHO/ \' NomNOFci NHCGNCH O af FOH

5- (9H Fl uor en- 9- yl net hoxycar bonyl am no) - 5;%%}?2 fl uorophenyl)-3-[ 3- (4 fI
uor o-

N-4-{1-(4-Fluorophenyl)-3- [3-(4-fluorophenyl}-3-hydroxypropyl}-4-oxoazetidin-2-
yl}benzyl-5-[benzyi-(2,3,4,5,6-pentahydroxyhexyi)a'mino]pentanamide 43) N

The compound of Example XiX is prepared startinglfrom 5-[benzyl-(2,3.4,5,6-
pentahydroxyhexyl)amino]pentanoic acid and 4—(4-aminomethylpheny!)-1_-(4.-
‘ fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyilazetidin-2-one similarly to the
. compound of Example XVIIi. This gives N-4-{1 -(4-fluorophenyl)-3-[3-(4-
10 ﬂuorophenyl) 3~hydroxypropyl]-4~oxoazet|dm—2—yl}benzyl—5 [benzyl -(2,3,4,5,6-
pentahydroxyhexyl)amlno]pentanamlde of molecular weight 775 89 (C43H51F2N303)
MS (ESI). 776.4 (M+H )-

" Example XX

15
N-{4-[3-[3~(4-Fluorophenyl)-3-hydroxypropyl}-2-(4-methoxyphenyl)-4-oxoazetidin-1- -

yllbenzyi}acetamide (_ﬂ_)

The compound of Example XX is prepared by reacting acetic acid similarly to _
20  Example XVIII with 1-(4-aminomethylphenyl)-3-[3-(4-fluorophenyl!)-3-hydroxypropyl}-




phenyl ) - 3- hydr oxypr opyl ] - 4- oxoazet i di n- 2-yl } benzyl car banoyl ) pentyi ] tri net hy
| - amoni um chl ori de (45) 10 The conpound of Exanple XXI ig Rbt ai hed
simlarly to the procedure of Exanple Xl X by reacting 1 June 2005

4- (4-am riomet hyl phenyl ) - 1- (4-fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-

hydr oxypr opyl ] azeti di n-2-one with

[ 5- carboxy-5- (9H-f 1 uoren- 9-yl met hoxycar bo89I -

am no) pentyl Jtri-met hyl anmoni-um chl ori de. This gives

[ 5- (9H- 1 uor dﬁﬂ%yihnEyMyl)é&ttdm-Z-one This gives N-{4-[3-[3- (4-ﬂuorophenyl)—3-

car bonyl am n 4- e oro ydroxyprop
yl]-4-. oxo% ?xg?rﬁgél]-%ﬁjl ‘-’ﬂ@?ﬁ@ﬁ?%ﬁiﬁ%‘wﬁ’eﬁﬁ'@w{' ﬁ%ﬂ iﬁfgﬂg m chl ori-de
of ol ecul ar moledgtwd@dlht. 47%. 35UUIBIFAMANIIMSAESOA) 7. 20MEES] ) © 815.81 (M).
Exanple XXII 20

[ 5- Ami no- 5- (4-{1- (4-fl uorophenyl)-3-[ 3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazet i don- Exghphexxy| car banoyl ) pentyl ] tri met hyl ammoni um chl ori de

hydrochl ori de 46) ~s: 21 June 2005 40 O NHZ OHHHC F Cd NO H3C
NCH3 H3C F 110 ng of the compound of EXgynple XXI are dissolved in 2 m
of dry dinethylfermam de, and 0.1 ml of eridine are added. The reaction
mxture is stirred at roomtenperature f
ended, concentrated 3 H\‘(o

5-(9H-Fluoren-9-yimethoxycarbonylamino)-5-(4-{1-(4-fluorophenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyi}l-4-oxoazetid in—2-yl}benzylcarbamoyl)péntyi]irimethyl-
ammonium chloride (45)
10
The compound of Example XX is obtained similarly to the procedure of Example ,
XiX by reacting 4-(4-aminomethylphenyl)-1 -(4-fiuorophenyt)-3-[3-(4-flucrophenyl)-3-
" . hydroxypropyilazetidin-2-one with [5-carboxy-5-(9H-fluoren-9-yimethoxycarbonyl-
) - amino)pentyljtrimethylammonium chloride. This gives [5—(9H-ﬂuoren-9-ylmethbxy—
15 carbonylamino)—5¢(4-_{1 -(4-ﬂuoropheny|)-3-[3—(4-ﬂuorophenyl)-3-hydroxypropyl]-4-‘ E
_oxoazetidin-2-yi}bénzylcarbamoyl)pentyl]trimethylammoniu’m chloride of molecular
weight 815.99 (CagHs3F2N4O35; cation); MS (ESI): 815.81 (M"). |

Example XXH

20
[5-Amino-5-(4-{1 ~{4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-
oxoazetidin-2-yi}benzylcarbamoyl)pentyljtrimethylammonium chioride hydrochloride

- (46)




5 under reduced pressure. The residue is stirred in water, filtered off

W th suction and washed with water, and the filtrate is aC|d|f|ed wth 2 N
hydrochl oric acid. The -mxture is concentrated under redu@éd”ﬂ?@@ghre and
the residue is dried under high vacuum The crude product is suspended in
di chl oronet hane, the organic phase is decanted off and the residue is
taken up in nethanol, concentrated under ggduced 10 pressure and dried
~under high vacuum This gives [5-am no-5-(4-{1-(4-fluorophenyl)-
3-[3-(4-f|uorophenyl)-3-hydroxypropy|]eA-oxoazetidin-2-y|}benzy|carbanny|)-
pentyl ]trinmethyl ammoni um chl ori de hydr
(C34HA3F2N4O3; cation); Ms (ESI): 5% ) C ;15

3-[2-[ (4-Bronophenyl ) - f | uor nyIHnln )WEthyI] 5- (tert butyldlnethyIS|
anyl oxy) - 5-(4-/ henyl ) pe
HN O ( Br 14/ _F - HZ TH3 H33
3-[5-(tert-butyl armnet hyl si ljanlyl oxy) - 5-(
phenyl oxazol i di n- 2- one ar eZ/dil t
5.2 g of (4-bronobenzyli%ene)

-21 June 2005 41 4.4 g of
_t#¥luor ophenyl ) pent anoy! | - 4-
of absol ut e di chl oronet hane.
| yorophéityl ) amine and 8.6 m of
et hyl di i sopropyl am ne are addg and®the solution is then cooled to -10C
2.94 mM of trinethylsilyl chlorideNgare 5 then added dropw se, and during
‘the addition, the tenperature of the reaction mixture is naintained bel ow

-5C. The reat10 amy cfdheitdmpoirsd o Eunsle DO@ dreadissdléd ih@ mi bpddy an hour and
then cool ed to {étam umt et rachl ori de are added

3 and 1.2 nl
dropwi se, th@ Weé'ﬂgfg@?’g?fd@ ed Qg '%LP igerirtioe et ansied- The reaghign mixtare ishi s

gives a- stirred at room temperature for 2 h and, after the reattion has ended, concentrated

5 under reduced pressure. The residue is stirred in water, filtered off with suction and
washed with water, and tﬁe filtrate is acidified with 2 N hydrochldﬁc acid. The
- mixture is concentrated under reduced pressure and the residue is dried under high
vacuum. The crude product is suspended in dichloromethane, the organic phase is
decanted off and the residue is taken up in methanol, concentrated under reduced
| 10 pressure and dried under high vacuum. This gives [5-amino-5-(4-{1 -(4-ﬂuorophenyi.)—
3-[3—(4—ﬂuorophenyl)-3-hydroxypropyl]—4-’oxoazetidin-2-yl}benzylca-rbamoy!)—
pentylltrimethylammonium chloride hydrochloride of molecular weight 593.74
{CasHasF2N4O3; cation); MS (ESI): 593.37 (M7).

15 3—[2—[(4-Bromophenyl)—(4-ﬂuorophenylamEn-o)methyl]-5—(tert-butyldimethylsilanyloky)-
5-(4-fluorophenyl)pentanoyl}-4-phenyloxazolidin-2-one (47)




bl ack reaction solution which is stirred at -20C for another 3 h and then
allowed to 10 warmto OC. In the stated order, in intervalé (3f 1{2%43 nut es,
10 mM of glacial acetic acid, 100 m of 7% strength aqueo d c acid
solution and finally 100 m of 20% strength aqueous sodi um hydrogensul fite
solution are added with stirring. The mxture is then extracted twice with
di chl or onet hane and the organi c phase is 4hashed once wth saturated sodi um
chloride solution and dried over sodiumsulfate. 15 The solvent is renoved

usi ng a r ot ar44 gwd Befbe(tart-butpidinidtbylsibmykbug)-5-¢4-fuoiophadipgntaaoiam
h t tatelh d t d
from di S?Lif’%@ breigiPlntond S RS it of chspdnfiBlBighats 204 o

(ESI) @ : (4—bromobenzyhdene) -(4-fluorophenyl)amine and 8.6 mi of ethy!dusopropylam:ne are

4-(4- Brom)phen (tert bu Id| any uorophenyl)pro’
oy1 11 (4. 2cdeb; as (gischiiopds e ae W Ch o4 Rl Vimsvisiihenidente B
FN Oi '5F tBeﬁBédt%d)aropwnse and during the addition, the temperature of the reactton

3-[2-[-(4-brono (4-1f1 uoraph eny amno)net |]1-5-(tert-butyl
di met hyl si | arﬂ)&&’i 'Ba'(‘if’"?q({%?'%‘ﬁ ITf‘ﬁéﬁi‘%WGﬁc’fU@ﬂﬁg\WIsﬁﬁéﬂéﬁ TWﬁfo one

are suspend%lﬂdﬁﬁ&, Bhd Bher! &3diePiét-BbodTRINAA
bi s(t ri met hyl silyl )aéet am%e ZleJune 2005 4%%22?&3“%"5@@6?9{0"@ are added

t ri but yl ammorfirepwise.dbe ff%l'éPQrﬁFlﬁ'?QP@Q@%W@@H@@M@@E@OWW@W-@&& i This givésca ur e
s stirred Qe Riiehidon it Bshiel bt -2°€ O dndfherfn %E?ﬂe"ﬁ' au%&r%& 4G acid

are then added. The reaction mxture 1s concentrat
evapor at d0 ameriHe 0°Celn thestated puder fin ideryglsof I‘iOrrmnct@lsot@unbgf glpbml chmé)z
et hyl - acet at T [ ar
C30HB34Br E2 grbe?é@@? i'/é/@ggir?;th %@#&%%—%{nc ascm?%laﬁ& éjnd”‘fsna"i‘lyclloﬁ Tl of bb%
3- { 5- (t ert - Bstrghgthregubglis sddivmmthydiogebsififitefsoludioane aided Rith 6drihy uT}ferhenyI am
' noj - (4- mixture is then extracted twice with dichloromethane and the organic phase is
. washed once with saturated sodium chloride solution and dried over sodium sulfate. -
15  The solvent is removed using a rotary evaporator and the residue is 'puriﬁed by
column chromatography (SiOz; ethyl acetate/heptane 1: 4). The product is obtained

from diethyl ether/pentane as white crystals. CasHa3BrF,N,0,Si (749) MS (ESI): M*

' 4-(4-Bromophenyl)—3<[3-'(tert-buty!dimethylsiIanyloxy)-3-(4—ﬂuorophenyl)propyl]-‘!—(4-
20 . fluorophenyl)azetidin-2-one (48)

'~ CH
H,c fHs
¥ CHS

H3C"SE—CH3

| 3.34gof 3-{2—[(4-bromopheny|)~(4-ﬂuorophenylamino)methyl]—S—(tert—'butyl-
25  dimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl}-4-phenyloxazolidin-2-one are
- suspended in 70 ml of tert-buty! methyl ether. 3.8 ml of bis(trimethylsilyl)acetamide



hydr oxyphenyl ) net hyl } pent anoyl } - 4- phenyl oxazol i di n-2-one 49) ~F 0 OHN\ O
NOH '"CH F H3C Si~CH3 G -FH3 10 10 g of 2005
3-[5-(tert-butyl di nethyl silanyl oxy) -5-(4-fl uor ophenyl ) pent gﬂo&:’f‘? Q

phenyl oxazol i di n-2-one are dissolved in 80 m of absol ute dichl ornethane.
9.12 g of - 4[(4-fluorophenylin no)nethyl}phenol and 19.6 nl of

et hyl dii sopropyl ami ne are added, and the48olution is then cooled to -10C
6.7 m of trimethylsilyl chloride are then added dropw se, the tenperature
of the-reacti3d I¥hiogp tﬁbétwﬁgnmaminﬁdiuﬁeideélﬂhmtbeirawmdfdgﬁhe mg%mén ;
solution is st f h then ed to - an
27 of i ¢ e sBiroa o foohPlomiiran Al tHig B 3t Ry ESERadele el ergei ng
mai nt ai ned bé&eneadded3 e seattion FdtuiEnis sogtendsmted bsiag k roacevaporsioh and moéc
which is stir { - 2RC for _another 3 h and nallo 0 ywarmt . In
the stated 6‘%33%{#‘3?’%?#\]?'9% é’?&%ﬂr”s"“o‘?“‘ifﬁa‘i%@?%é,g't@- ﬁﬁ‘y{)’?c\%%’:{ﬁ}éﬁe&},\éa"gcwef"ﬁc aci d,
60 m of 3% Zbegprodmnyisotdsineds atotadraili C;bdaiBHIFS0DLI8ii(586)nsl (Esnalt-y3100 m
of 20% strength aqueous sodium hydrogensul fite solution are then add_ed
with stirring. The mxture is then extracted three tines wth _

di chl or onet h3HB-(RABEDIRIIMEHASAhYRRAES(4-Ru hempﬂxf(a.ﬂumﬂp,ea%wﬁgl)qg_ sodi um
chl oride sol ytion and lSri ed over sodiumsulfate. The solvent is enoved
using a rot aH\}dr @ﬁ%@f‘ﬁ pethylirerianoyispheryloxazplidinLrane ¥9) col um 25

chr omat ogr aphy (Si Q2; F acetate/ heptane 1: 4). The product is obtained
from diethyl ether/p e as white crystals. C39H44F2N2Cb6Si (686) MS
(ESI): M-241 g C

3-[3-(tert-Bu
enyl)-4-(4-

cHts
10 10gof 3-{5—(tert-butyldimethyisi!any!oxy)-5-(4—ﬂuoro_phenyi)pentanoyl]—4-
phenyloxazolidin-2-one are dissolved in 80 mi of absolute dichiormethane. 9.12 g of

4-{(4-fluorophenylimino)methyi]phenol and 19.6 ml of ethyldiisopropylamine are
added, and the solution is then cooled to —10°C. 6.7 ml of trimethylsilyl chioride are
then added dropwise, the temperature of the reaction mixture being mairitained at

1

15 -below -5°C. The reaction solution is stirred at -10°C for half an hour and then cooled
to -30°C, and 2.7 ml of titahiu’m tetrachloride are added dropwise, the temperature
being maintained between --30°C and —15°C. This gives a black reaction solution
which is stirred at -20°C for another 3 h and then allowed to warm to 0°C. In the
stated order, in intervals of 10 minutes, 6 ml of glacial acetic acid, 60 ml of 7%

20  strength aqueous tartaric acid solution and finally 100 m! of 20% strength aqueous
sodium hydrogensulfite solution are then added with stiring. The mixture is then
extracted three times with dichloromethane and the organic phase is washed once '
with saturated sodium chioride solution and dried over sodium suifate. The solvent is

" removed using a rotary evaporator and the residue is purified by column .

25  chromatography (SiO,; ethyl acetate/heptane 1: 4). The pfod’uct is obtained from

diethyl ether/pentane as white crystals. C39H44F2N205Si (686) MS (ESI): M"-241 y



[

CH3 H3CG / CH3 H3C- S, I ,cH3 OH a N/\ F 5 2.63 g of -
3-{5-(tert-butyidi nethyl sil anyl oxy)-5-(4-fl uorophenyl)-2-[(4-f] uorgphenyl -
am no) - (4- hydr oxyphenyl ) et hyl ] pent anoyl } - 4- phenyl oxazol i huneab05,r e
suspended in 60 m of tert-butyl nmethyl ether. 3.22 m of

bi s(trimethylsilyl)acetam de and 122 ng of tributyl ammoni um fl uoride

trihydrate are then added. The. reaction 4% xture is stirred at room

tenperature for ©3 h, and 0.6 m of glacial acetic acid are 10 then added.
The reaction mxture is concentrated using a rotary evaporator and the

residue i s purdfje col um. chr o r.aph Si02; ethy] _acetatel heptane
1. 4). The B;r‘[gét?éga‘%d%‘?tﬁ?"ﬁ'é%‘yk’é‘ynﬁ'zg‘ﬂ”5’%’%‘%@{)"&*@@5 ﬂ%ﬁ@g@?n%“z% NG -
(ESI) M - 13hydroxyphenyl)azetidin-2-one (50)

[3-(4-{1-(4-Fl uor ophenyé -3-[3-(4-fluorophenyl) - 3- hydr oxypropyl ] - 4- oxoazeti
di n-2- 15 yl } phenoyy) py | 1trirnethyl ammoni um brom de 51) CH3 HC H C. CH3

N\ CH 3 S 3 C C O FBr NOF 210 ng of

3-[3-(tert-butyl dfget @i anyl oxy) - 3- (4-f | uor ophenyl ) propyl ]-1-(4 ;.

f | uor ophenyl ) - 4- (4- hydr oxypheny i di n-2-one are dissolved in 4 m of
absol ute : 1Y :

5  2.63 g of 3-{5-{tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-2-[(4-fluorophenyl-
amind)—(4-hydroxyphenyl)methyl]pentanoyl}-4—phenyloxazolid-in-2-0ne are
- suspended in 60 ml of tert-butyl methyl ether. 3.22 ml of bis(trimethylsilyi)acetamide
and 122 mg of tributylammonium fluoride trihydrate are then added. The reaction
mixture is stirred at room temperature for 3 h, and 0.6 nt of glacial acetic acid are
10 then added. The reaction mixture is concentrated using a rotary evaporator and the
residue is purified by column chromatography (SiO,; ethyl acetate/heptane 1: 4).
The product is obtained as clear crystals. CzoHasF3sNO3Si (523) MS (ESI): M™-131

' [3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyi)-3-hydroxypropyl}-4-oxoazetidin-2-
15 yl}phenoxy)propyiltrimethylammonium bromide (51)

Br

210 mg of 3-{3-(ter_t—butyldimethylsi!anyloxy}-S—(4-ﬂuoropﬁer_xyl)propyl]—1 -(4- ‘
fluorophenyl)-4-(4-hydroxyphenyl)azetidin-2-one are dissoived in 4 mt of absolute




21 June 2005 44 acetonitrile. 170 mg of KFalumina (1.15 mot/100 g) and 200

ng of (3-bromopropyl)- trimnethylanmoni um bromide are then added. The
reaction mixture is stirred at room tenperature for 4 h aAtJune?005i |t ered.
The nother liquor is concentrated using a rotary evaporator and the
residue is purified using a 5 g Si02 cartridge 5 (dichl oronethane/ nmet hanol
5: 1). The product is obtained as an oil .44 C36H49Br F2N2Q3Si (703) Ms (ESI):
M--80 a Exanple XXIII 10 .

[ 3-(4-{1-(4- Ebetomtrpdzxeﬁyal thg &f [(Bdlﬁnmbmhnﬁmhcﬂmab)g)&nb)mt)owgpfm@lydo}noﬁmpyqazet|

d" n 2- Fy:B} pRI‘? )iE}llg l%%hanﬁhg)élrg IhER"ddgy bﬁ?erq'e%%tjcgn n'} xture is stirred at r(gf)ma_l?f
§|3 {4- [ﬁ [3I (drapdrators wrd:jﬂmmweﬂlﬂtmwt mhy)noﬂaérﬁn;qbbmrcﬁﬁb@nwtéwugng%] 1- é 4-

uor opheny oxoazet i di enox 0 trinmet amoni um br om de
are 15 di sso?"?’%’éf SVAPY'E %angftgﬁé%?d'ﬁ p”ﬁ(f}"% 9499 §'%é&ﬂ€%s HCl sol ution
i s then agdeHichiGBehetiielRa®bhIs: 39)|Nfel;i?ﬁdurﬁ iSbbtaled ataf §em t enperature
over ni ght . Tge m xture i s _neutral |zecL th dilute aqueous sodi um

bi car bonat e SeilieBEeN s ORMREREM & ng a rotary evaporator. The |

residue is purified using a 10 g Si02 cartridge (dichloromethane/ nmethanol

5: 1). The product is obtained as a‘hygroscopic solid. 20 'C30H358r F2N2O3

(589) Ms ( ESExampee2ggil

[5-(4-{1- (4 Fl uor ophenyl) - 3-[ 3- (4-f | uor ophenyl ) - 3- (tert-butyl di met hyl sil any

| oxy) pr opgl - 4-oxoazeti di n-2-yl } phenoxy) pentyl ] tri net hyl anmoni um br oni de
[3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyt)-3-hydroxypropyl}-4-oxoazetidin-2-

yl}phenoxy)propyljtrimethylammonium bromide (52)

_F s

Br-

180 mg of (3-{4-[3-[3-(tert-butyldimethyisilanyloxy)-3-(4-fluorophenyl)propyl]-1-(4-
fluorophenyl)-4-oxoazetidin-2-yllphenoxy}propyl)trimethylammonium bromide are

: 1.15 _ dissolved in 10 ml of methanol. 1 m! of a 0.1 M aqueous HCI solution is then 'a"dded,
and the reaction solution is stirred at room -temperature overnight. The mixture is
neutralized with dilute aqueous sodium bicarbonate solution and concentrated using
a rotary evaporator. The residue is purified using a 10 g SiO» cartridge
(dichloromethane/methanol 5: 1). The product is obtained as a hygroscopic solid.

20 CaoH3sBrFaN03 (589) MS (ESI): M*-80

[5-(4»{1«(4-FIuorophenyi)-s-{{i-(df-ﬂuorophenyl)-3—(tert—butyldimethylsilanylox_y)propyl]-‘
4-oxoazetidin-2-y|}phenoxy)ﬁentyl]trimethyiammonium bromide (53)




21 June 2005 45 H3Q-~HH3C " HC_ 3i CH3 3 S CFI3OCH3 40/ FBr ({
N OF 370 ng of ' ' ' ‘
3-[3-(tert-butyl di met hyl sil anyl oxy) - 3- (4-f | uor ophenyl ) pr opyil|PuRe g495

fl uorophenyl) - 4- (4- hydr oxyphenyl )azeti di n-2-one are dissolved in 3 m of
absolute 5 acetonitrile. 300 ng of KFalumna (1.15 nol/100 g) and 375 ng of
(3-bronmopentyl)- trinmethyl amoni um brom d8%are then added. The reaction

m xture is stirred at room tenperature overnight and then filtered. The
.nother liquor is co Jated using a r“eﬁary evaporator and the residue is

purified using.a 3¢ 542 cartridge (di ¢taet hane/ net hanol 4: 1). The

product is obtained %{s’cgﬁ oil. W@%‘%{*‘TB L2N2OB8SI (731) MS (ESI): M-80Q -

Exanpl e XXIV o
[5-(4-{1-(4-FI e [ 4-f | uor ophenyl) - 3- hydr oxypr opyl ] - 4- oxoazet i

~ din-2- 15 yl)jphepeky HA t ri meghyl ammoni um brom de 54) H3C N CH3 O~/

CH3 &H Br F N O 548 ngJjok

[ 5-(4-{1-(4-fl uoropheny$ -3@ 4-fl uorophenyl) - 3- (i sopropyl di net hyl -

o F

370 mg of 3-[3-(tert-butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl}-1-(4-
fluorophenyl}-4-(4-hydroxyphenyl)azetidin-2-one are dissolved in 3 ml of absolute

5  acetonitrile. 300 mg of KF-alumina (1.15 mol/100 g) énd 375 mg of (3-bromopentyl)-
trimethylammonium bromide are then added. The reaction mixtuce is stirred at room
temperature overnight and then filtered. The mother fiquor is concentrated using a

_ rotary evaporator and the residue is purified using a 5 g SiQ; cartridge
(dichioromethane/methanol 4: 1). The product is obtained as an oil.
10 CzsHs3BrFoN,04Si (731) MS (ESI): M*-80

Example XXIV

o .[5-(4—{1-(4-Fluorophenyl)-3-[3-(4-ﬂuorophenyl)—3-hydroxyprdpyi]-4-oxoazetidin52-
15 . yl}phenoxy)pentyljtrimethylammonium bromide (54) |

ay,

N~cH,

Br

548 mg of [5-(4—{1-(4-ﬂuorophenyl)—S-[3-(4-ﬂuorophenyl)-3~(isopropyldimethyl—
- s_ilanyloxy)propyl]-4-oxoazetidin-2—yi}phen0xy)pehtyl]trimethylammonium bromide
20  aredissolved in 20 m! of methanol. 1 mi of a 0.1 M aqueous HCI solution is then



si | anyl oxy) propyl ] - 4- oxoazeti di n-2-yi } phenoxy) pentyl ] tri met hyI arrrmni um
brom de 20 are dissolved in 20 mM of nethanol. 1 m of a Q. ueous HC
solution is then 21 June 2005 46 added, and the reaction gé)l"Hf‘? &Of?s
stirred at roomtenperature overnight. The m xture is neutralized with

di | ut e aqueous sodi um bi carbonate solution and concentrated using a rotary
evaporator. The residue is purified using4gd 10 g SiO2 cartridge

(di chl or onet hane/ met hanol 5:- 1). The product is obtained as a hygroscopic 5
solid. mzmmﬂﬁémtheggqqtlongom@)s stigredsat room temperature overnlght The

1- (4- Fl uor ophgitiikd zs%&ﬁaﬁfbdfgwwgﬁaﬁaua%@%ﬁ%Eémoﬂgiélfgohﬁl ! OdObUt OX

y)- phenyl]azetidi n-2-one
1- (4- f | uor oplkengeimtedusing Blralanoptapoyatpr. S”hley‘ds:du@/ ;srmmﬁé;]] udinfdr ﬁyg SRy -

phenyl ) azeti 1 e di,net hyl f or mam de.
80 my of po Hng%é)gﬁ(frgés@m%#h%igr Oﬂg@@ 3 q&n%h t?ﬁ'&ﬂﬁﬁtaa 3 ®©Pthen
added. Thé 15olich&pileBrisbl0s (637) MS (ESI):Musat room terrper ature overnight..

~Foll ow ng concentration wusing a rotary evaporator and oil punp vacuum at
40C, the residue is purified using an Si Q2 cartridge (n-heptane; :

n- hept ane/ et I15(I4 ma@bﬁhmyﬂ 3-13-(4- ﬁhﬁo;ﬂf@@q@—hy&o%@pyﬂﬂﬁ[4-@$o@6blﬂbiy)-

C28H23F21N@ ]%i |\/tB &EQ{? 18 20 Exanpl e
1- (4- Fl uoropﬂ Wpzatdine2c9nte Babr ophenyi ) - 3- hydr oxypr opyl | - 4-(4- { 4- [ met hyl - (
2,3,4,5,6- pentahydroxyhexyl)am no] but oxy} phenyl )azeti di n-2-one (56 21 June

2005 47 HO HO -
. I
L &)
A
I8
" Q
10 ' F
100 mg of 1—(4-ﬂuorophenyl)—3-[3-(4'-ﬂuorophenyl)—3-hydroxYpropyI]—4—(4—hydroxy-
phenyl)azetidin-2-one are dissolved in 10 ml of absolute dimethylformamide. 80 mg
of powdered potassium carbonate and 0.2 mi of diiodobutane are then added. The
15 - reaction solution is stirred at room temperature overnight. Following con¢entrétion
Jrusing a rotary evaporator and oil pump vacuum at 40°C, the residue is purified using

an SiO; cartridge (n'—heptalne; n-heptane/ethyl acetate 4: 1). The product is obtained
~as an oil. CaHzsF2INO; (591) MS (ESIH): M*™-18

20 Example XXV

1-(4-Fluorophenyl)-3-}3-(4-fl uorophenyI)QS-hyd roxypropyi]-4-(4-{4—[methyl-(2,3,4,5,6’-
pentahydroxyhexyl)amino]butoxy}phenyljazetidin-2-one (56)



‘OHOH 01 OHOH GB | F N OF 100 ng of :
1- (4-f1 uorophenyl)-3-[ 3- (4-fl uorophenyl) - 3- hydr oxypropyl ] - é—[4-%§-
i odobut oxy) phenyl ] azeti di n-2-one are dissolved in 5 m of 6§HF @05
di met hyl f or mam de. 132 ng of 6-nethyl am nohexane-1, 2,3, 4,5-pentaol are then
5 added, and the reaction solution is stirred at 50C for 2 h. After :
concentration using a rotary evaporator &d oil punp-vacuum at 40C, the
residue is purified by preparative HPLC. The product (89 ng) is obtained
as an oil. C35H44F2N2C8 (658) Ms (ESI): M 10 :
1- (4- Fl uor ophenyl ) -3-[3-(4-fl uorophenyl)-3-hyg
| oxy) - phenyl ] azetidin-2-one 57) O VN ' Q
1-(4- quorophenyI) 3-[3-(4-fluor nyt) - yait oxXypropyl ] -4-(4-

) di ssolved®*in 10 m of absolute
der ed potassi um carbonate and 0.33 ml of
di i odopent aner-4 added. “The reaction solution is stirred at room
tenperature overnight Aftgry concentration using a rotary evaporator and
oi | punp vacuum at 40C, d’he %e 'due is 21 June 2005 48 purified using an:
Si 02 cartridge (n~heptane; n ane/ ethyl acetate 4: 1). The product is
obt ai ned as an oil. C29H30F21 (605) M5 (ESI): M-18 Exanple XXVI

opyI] 4-1 4- (5- |odopenty
f

di et hyl f or mam ¢

100 mg of 1- (4-ﬂuoropheny!) -3-[3- (4-ﬂuorophenyl)-3—hyc!roxypropyl}-4-{4 -(4-
iodobutoxy)phenyi]azetidin-2-one are dissolved in 5 mi of absolute
dimethylformamide. 132 mg of 6-methylaminohexane-1 2,3,4,5-pentaol are then
5 added, and the reaction solution is stirred at 50;‘0 for 2 h. After concentration using
a rotary evaporator and oif pump vacuum at 40°C the residue is purified by
~ preparative HPLC. The product (89 mg}) is obtained as an oil. 035H44F2N203 (658)
MS (ESI): M*

10 1-(4—Fiuorophenyi)-3-[3~(4-ﬂuorophenyl)-3~hydroxypropyi}-4-[4—(5—iodopentyloxy)—
phenyljazetidin-2-one (57)

15 150 mg of 1-{(4-fluorophenyl)-3-{3-(4-fluorophenyl)-3-hydroxypropylj-4-(4-

" hydroxyphenyl)azetidin-2-one are dissoived in 10 ml of absolute dimethylformamide.
120 mg of powdered potassium carbonate and 0.33 ml of diiodopentane are then
added. The reaction solution is stirred at room temperature overnight. After '
concentration using a rotary evaporator and oil pump vacuum at 40°C, the residue is "



5
1- (4- Fl uor ophenyl)-3-[ 3- (4- quorophenyI) 3- hydr oxypropyl ] - &4 {5- nethyl (
2,3,4,5, 6- pentahj 7droxyhexyl ) am no] pent yl oxy} phenyl ) azet i 41 dune. (58) HO
CHB HOHONOH OOH FN OF 10 170 ng of

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(5-

| odopent yl oxy) phenyl ] azeti di n-2-one are d#4&solved in 5 nl of absolute

di et hyl for mam de. 220 ng of 6-net hyl am nohexane-1, 2, 3, 4, 5-pentaol are then

added, and t parifietiagsingan sabmar@fagemateptehedmbpﬁﬂ@eﬁm adefte Aft)ez%ec )
concentration or.ator an vacuum at t he
residue is pBqu?JP@g‘)B%'Q%J é‘bg;{aé) U?P H%(gmﬁ(ggﬁcMT? obt ai ned as an
oi | . C36H46F2N2be (672) M5 (ESI)

1-(4-Fl uorophenyle 3 (4-11 uorophenyl) 3- hydr oxypropyl ] -4-[ 4- (6-i odohexyl
oxy) - pheny| FX3'ple I2- one (59) 20 21 June 2005 49 CHN O F 100 ny of

1- (4-fl uogophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-

1-(4-Flucrophenyi})-3-[3-(4-fluorophenyl)-3-hyd roxypropyl}-4-(4-{5—[methyl—(2,3,4,5,6—
pentahydroxyhexyl}Jaminao]pentyloxy}phenyl)azetidin-2-one (58)

HO

o, wo MQ
\ /
N OH

\/\/\/ " OH

10 170 mg of 1-(4-ﬂuorophenyl)—3-{3—(4;ﬂuorophenyl)—3-hydroxypropyl].-4-[4-(5'-
iodopentyloxy)phenyl]azetidin-2-one are dissolved in 5 mil of absolute
dimethyiformamide. 220 mg of 6-methylaminohexane-1,2,3,4,5-pentaol are then

" added, and the reaction solution is stirred at 50°C for 2 h. After concentration using

. a rotary evapofator and oil pump vacuum at 40°C, the residue is purified by
- 15 preparative HPLC. The product is obtained as an oil. CagH@FzNgC}a (672 MS (éSl):
: M-i» . ’

1- (4~Fluorophenyi)—3-[3 -(4-fluorophenyl)-3- hydroxypropyl]—4—[4-(6-|odohexyloxy)
phenyl]azetidin-2-one (59)
20




hydroxyphenyl )azetidin-2-one are dissolved in 10 n of absol ute

di met hyl formam de. 80 ng of powdered potassium carbonate 2 ch é{?#ﬂ of
di i odohexane are then 5 added. The reaction sol ution is st Puee 2903 o
tenperature overnight. After concentration using a rotary evaporator and
oi | punp vacuum at 40C, the residue is purified using an SiQ2 cartridge
(n-heptane; n-heptane/ethyl acetate 4: 1)49The product is obtained as an
oi | . C30H32F21NG3 (619) MsS (ESI): M--18 10 Exanpl e XXVI I '

1- (4- Fl uor ophenyl)-3-[3-(4-fl uorophenyl )- dr oxypropyl]-4-(4-{6-[ methyl -(
2,3,4,5,6- pentahydr oxyhexyl )am @,cwmhenyl]azeti di n-2-one (60) HO

] 136 ng of
ophenyl) - 3- hydr oxypropyl ] - 4-[ 4- ( 6-

] one are dissolved in 10 m of absolute

di met hyl f ormam d&. 172 nygj of 6- met hyl am nohexane- 1, 2, 3, 4, 5-pentaol are then
21 June 2005 50 added, naN he reaction solution is stirred at 50C for 2.5
h. After concentration " usi nrot ary evaporator and oil punp vacuum at
40C, the residue is purified™Ns\ preparative HPLC. The product is obtained
as an oil. C37H48F2N208 (686) MSF(ESI): M 5
1-(4-Fl uorophgn%@ 8?11(43ﬂﬁéroH(\%l%!f@f?(ﬂﬁ%répl@é@ﬂf)%ﬁ%ﬂ%r&)pﬁifﬁ(8 i odooct yl

oxy) - phenyl ] azet
hydroxyphenyl)azetldm-Z-one are dissolved in 10 mi of absolute dimethylformamide.

80 mg of powdered potassium carbonate and 0.25 ml of diiodohexane are then
5 added. The reaction solution is stirred at room temperature overnight. After
concentration using a rotary evaporator and oil pump vacuum at 40°C, the residue is
purified using an SiO; cartridge (n-hebtane; n-heptane/ethyl acéfate 4:1). The
 product is obtained as an oil. CaoHaaF2INO; (619) MS (ESI): M'-18

10  Example XXVil

1-(4-Fluorophenyl)-3-{3-(4-fluorophenyl)-3-hydroxypropyl]-4-{(4-{6-{methy}-(2,3,4,5,6-
pentahydroxyhexyl)amino_}hexyioxy}phenyi)azétidin-Z—one (60}

15 R

136 mg of 1-(_4—ﬂuorophenyl)—3-[3-(4-ﬂuorophehyl)-S-hydroxypropyl]—4—[4—(6~
iodohexyloxy)phenyllazetidin-2-one are dissolved in 10 mi of absolute
dimethylformamide. 172 mg of 6-methylaminohexane-1,2,3,4,5-pentaol are then




OH FN OF 150 ng of

1- (4-fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]- §1 19005

hydr oxyphenyl )azetidin-2-one are dissolved in 10 M of abs df’%e

di et hyl f ormam de. 120 ng of powdered potassi um carbonate and 0.44 m of
di i odooct ane are then added. The reaction solution is stirred at room
tenperature overnight. After concentrati®h using a rotary evaporator and
oi |l punp vacuumat 40C, the residue is purified using an Si02 cartridge
(n- hept ane; r@ﬂﬁéﬁ-t%ﬁ’em@tf‘h@qﬂaeét)@ﬂ@nlﬁﬁ[l)ec* arse°Q forhHustter enebotmationd as an

oil. C32H36F%}

1-(4-Fl uorophenyl) %?% %&) {éﬁéa’%g 'Jr\% agﬁﬁ'%%lr OQ;%(’X{&%{/ ﬁ'dlif) kszf’u('ge(fﬁﬁt hyl--
2,3,4,5, 6- Zwrfia@ﬁ@fadwlo&yﬁwbqimhmo@taaneyllaswl}qnhé)aw&mmQG%)NS(ES]()GZ)
21 June 200561 HOHOOHOH OH G O F NF 150 ng of

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3- hydroxypropyl] 4-1 4- (8-

i odooct yl &xy) phenyl ] azeti di n-2-one are di ssol ved |n 5 of absol ute

di et hyl f or t hyl a ohe ane- 4 5-pentaol are then

S Raded. - ana e rabRbe RSl ibioRhe R RS prapyEaclirbSodpociom:

concent r at i ophesyljagetidin-2ainar vapor-ator and oil punp vacuum at 40C, the
(LS

residue is purified by

150 mg of 1—(4~ﬂuorophenyl)-3-[3—(4-ﬂuorophenyl)-3-hydroxypropyl}—4-(4—

10 hydroxyphenyl)azetidin-2-one are dissolved in 10 ml of absolute dimethylformamide.
120 mg of powdered potassium carbonate and 0.44 ml of diiodooctane are then
added. The reaction solution is stirred at room temperature overnight. After
concentration using a rotary evaporator and oil pump vacuum at‘40°C, the residue is

" . purified using an SiO; cartridge (n-heptane; n-heptane/ethylacetate 4: 1). The

15 . 'product is obtained as an oil. C32H3sF2INO; (647) MS (ESI): M*-18

Example XXVIII

, -(4-Fluoropheny|)-3-[3~(4 -fluorophenyl)-3- hydroxypropyl]—4-(4-{8 -[methyl-(2,3,4,5,6-
20 pentahydroxyhexyl)amlno]octyloxy}phenyl)azetldzn-2-one (62)



preparative HPLC. The product is obtained as an oil. C39H52F2N208 (714) M5
(ESI): M 10 1 -(4-Fluorophenyl)-3-[3-(4-fl
uor ophenyl >. 3- hydr oxypropyl ] - 4-[ 4- (10- i ododecyl oxy) - pheny?f 4988 2¢i- 2- one
63) OH FN OF 15 150 ng of
1- (4-fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-(4-
hydr oxyphenyl ) azeti di n-2-one are dissolve&§lin 10 m of absol ute
di met hyl formam de. 120 ng of powdered potassium carbonate and 865 ny of
di i ododecane are then added. The reaction sol utiomdg s tirred at room
tenperature overnight. After 21 June 2005 52 concenira¥ign using a rotary
evaporator and oil punp vacuum at 40C, the resid urgii ed using an -
Si 02 cartridge (n-heptane; n-heptane/ethyl et i . The product is
obtai ned as an oil. C34HAJF21NO3 46 MS (ESI): C*M 18 5 Exanpl e XXI X

(2,3,4,5, 6-pent 2
HO OH CH OH

150 mg of 1--(4-ﬂuorophenyl)—3—[3-(4—ﬂuorophenyl)-3-hydroxypr0pyl]—4—[4—(8-
todooctyloxy)phenyljazetidin-2-one are dissolved in 5 ml of absolute
dimethyiformamide. 180 mg of 6-methylaminohexane-1 ,2,3,4,5-pentabl are then
5 added, and the reaction solution is stirred at 50°C for 2 h. After. concentration using
a rotéry evaporator and oil pump vacuum at 40°C, the residué is purified by
- preparative HPLC. The product is obtained as an oil. CsgHszF2N2Og {714) MS (ESI):
MY

10 1-(4-Fluorophenyl)-3-{3-(4-fluorophenyl}-3-hydroxypropyl}-4-[4-(10-iododecyloxy)-
phenyljazetidin-2-one (63)

15 150 mg of 1-(4—f|uorophenyf5—3-[3-(4-ﬂuofophenyI)-S-hydroxypropyl]-4-(4-
hydroxyphenyl)azetidin-2-one are dissolved in 10 ml of absolute dimethylfbrrriamid_e.
120 mg of po’wdered' potassium carbonate and 865 mg of diiododecane are then- |
. added. The reaction solution is stirred at room temperature overnight. After



10 F 170 ng of

1- (4-fl uorophenyl)-3-[3-(4- quorophenyI) 3- hydroxypropyl] [4-(10-

i ododecyl oxy) phenyi ] azeti di n-2-one are dissolved in 5 01‘21315%?@9%

di et hyl f or mam de. 200 ng of 6-nmet hyl am nohexane-1, 2, 3, 4,5-pentaol are

t hen. 15 added, and the reaction solution is stirred at 50C for 2 h. After
concentration using a rotary evaporator ®hd oil punp pressure at 40C . the
residue is purified. by preparative HPLC. The product is obtained as an

oi | . C41H56|:Qqu|g:@9tr@tpomglsm$a(rmm evappratoroand oil pump vacuum at 40°C, the residue is

ilbt(jgerlhgg;?g{gﬁg% ] et oxy% enwgggfn%{é%n% gptfgéf%ﬁyﬁg%eﬁ%tg ‘nggg{h%gzo( /2 0

OH F N O F peguelgs obtained as an oil. Ca4HsoF.INO; (675) MS (ESI): M™-18

1- (4-f 1l uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-

hydr oxyphenyl ) azeti di n-2-one are dissolved in 10 ml of absolute

di et hyl f®r nExardgle X08X120 ng of powdered potassium carbonate and 0.4 m of
1, 2- bi s(dii odoet hoxy) et hane are then added. The reaction solution is
stirred at roomtenperature overnight. After concentration using a rotary
evapor at or - afy- Bidormyﬂﬁq@l{mﬂ@broﬂaﬂ&yl{;ﬁfhyﬂQ&yﬂ'éﬁyll-a (4«‘{%1{%1%9! using an
Si02 cartri dé ‘&72’ t ane; hept ane/ et hyl acet product is
obt ai ned as &r"&PIOP éﬁ%hm JqreiBa eﬁ)ﬂ"’(@?‘-’)"ﬂ)ﬂ%@'%@'@%éﬁﬁl e XXX
1-(4-Fl uorophenyl) 3-[3-(4- quorophenyI) 3- hydr oxypropyl ] - 4-{4-[ 2- (2- (2- [rre
t hyl -

(2,3,4,5, 6- pent ahydr oxyhexyl )am no] et hoxy} et hoxy) et%yl }azetidin- 2- o]
ne .
' OH
7N OH
\/\/\/\/\/\}3“3 oH o
O ' .

10 : F

170 mg of 1-(4-ﬂuorophenyi)—3 -[3-(4- ﬂuorophenyl)-3-hydroxypropyl]—4 -[4- (1 0-
A ,lododecyloxy)phenyi]azetldm-z-one are dissolved in 5 ml of absolute
dlmethyiformamlde. 200 mg of 6-methylaminohexane-1,2,3,4,5-pentaol are then.
15 -added, and the reaction solution is stired at 50°C for 2 h. After concentration using
a rotary evaporator and oil pump pressure at 40°C, the residue is purified by
preparative HPLC. The product is obtained as an oil. C41HssF2N2O; (742) MS (ESI):
M

‘20- 1- (4-F|u0rophenyl)-3 [3-(4~ﬂu0rophenyl)—3 -hydroxypropyi]-4-(4-{2-[2-(2-
|odoethoxy)ethoxy]ethoxy}phenyl)azetndm-2—one (65)



15 (66) HOH O-~NOH | OH O 3 OH FO/ \' r NF 230 ng of

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]- é (4- éz %% (2-

i odoet hoxy) et hoxy] et hoxy} phenyl ) azeti di n-2-one are di ssolv 4 JHR gO

absol ute 21 June 2005 54 dinethyl fornmam de. 280 ng of

6- met hyl am nohexane-1, 2, 3, 4, 5-pentaol are then added, and the reaction
solution is stirred at 50C for 2 h. After @oncentratlon using a rotary
evaporator and oil punp vacuum at 40C, the residue is purified by
preparative HPLC. The product is obtained asjéhﬂ0|l C37HA8F2N2010 (718) Ms
(ESI): 5 M anethyl N-(2,3,4,5, gdpa vahydr oxyhexyl ) hex- 5- enani de 67) O
OH OHCH3 OHOHOH! ] hexenoit acid are dissolved in 3 ni-
of absol ute net by 6 1.4 m of thionyl chloride are then
added dropw se s-/Stirred at room tenperature for 3 h and

t hen concentrat e¢ otary evaporator. 1.09 g of

6- met hyl am nohexane-1, 2, ZN.5- pentaol are suspended in 5 m of absolute 15
met hyl ene di chl ori de. °hexej€§i chl oride dissolved in 3 m of absolute

met hyl ene  dichloride is added-{dropwi se, and the m xture is then stirred at
room t enperature for ' F :

150 mg of 1-(4-ﬂuorophenyl)-3—[3-(4~ﬂuorophenyl)-S-hydroxypropyl]—4—(4-
hydroxyphenylazetidin-2-one are dissolved in 10 mi of absolute dimethyiformamide.
5 120 mg of powdered potassium carbonate and 04 mi of 1,2-bis(diiodoethoxy)ethane
are then added. The reaction solution is stirred at room temperature overnight. After
concentration using a rotary evaporator and oil pump vacuum at 40°C, the residue is
_ purified using an SiO; cariridge (n-heptane; n-heptane/ethylacetate 4: 1). The
product is obtained as an oil. C3oHzoF2INOs (651) MS (ESH): M*™-18

10
Example XXX
1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-{4-[2- (2-{2'-[methy|—
- (2,34,5,6- pentahydroxyhexyl)am:no]ethoxy}ethoxy)ethoxy]phenyl}azetld|n~2—0ne
156 (__)
Ho
Yy OH

230 mg of 1-(4-ﬂuorophenyl)—3-[3—(4—ﬂuorophenyl)—3-hydroxyprdpyl}-4-(4-{2—[2-(2_—
"iodoethoxy)ethoxy]ethoxy}phenyl)azetidin—2-one are dissolved in 5 ml of absolute



4 h. The resulting precipitate is filtered off fromthe reaction product,
the filtrate is concentrated using a rotary evaporat or and the 0 crude
product is reacted further without any purification. c13H35NBee @Qﬁl/) VS
(ESI): M ,20
N- net hyl - N—(2 3, 4,5, 6-pent ahydr oxyhexyl ) - 6- { 4- [3 [3-(tent-butyldinmethylsila
nyl oxy) - 3- 54
(4-fluorophenyl)propyl]-1-(4-fluorophenyl)-4- oxoazet i di n- 2- yI]phenyI}hex 5-
enam de @) dl!llethjdfmmaﬁ%e 2806 m@oi—@md’chylai&moﬁb&dﬂm BBCL 5-eritddl @k fidn H
C-Sl i OO0 .k

add

4- ( 4- br onophény agd tge %ag 1598@519?%%%!(@9'8;SPaCﬁ{Rr(%&)Af?r@gncentratlon using
fluor (ﬁplhenyl )apomnyé\gapbrz(téréddﬁar p@hﬁﬁ;{bm&jﬁ@hnd‘lcﬁﬁe m%ﬁjdtﬂ”id plafiedBy Of

N et a ex am eare|n|t|
| charge)d/ in 3B r%?’eé'ﬁ)lﬁfw 9&9 %ﬁ%@?dé’is@‘rf’"i 2:3ﬁ'4éﬁ®bgm(J§éMﬁrﬁEéﬂ\):had
been heatg&d M’ioroughly bef orehand. After addition of 6 ng of. palladi um

acetate and 14 ng of triphenyl phosphine, the mxture is stirred at 100C
for 4 h. The reaction mxture is then taken up in dichloronethane,

filtered andNQﬁ@mgpmgﬁtsgﬂlsB%éﬂﬁa@df@&ﬁé&w)h@(%wﬁ%&% &Eﬁu“f'cat'on of the
10

resi due using an cartridge 10 (dichloro ane hanol 20: 1 - 5: 1)
gi ves the product. C43H58F2N2CBSi (796) Exanpl e XXX
0 OH OH

P
CH, OH OH OH
10 _
1.11 g of 5-hexenoic acid are dissolvea in 3 ml of absolute me_thyiene dichioride.
| 1.4 ml of thionyt chloride are then added dropwise. The mixture is stirred at room
temperature for 3 h and then concentrated using a rotary evaporator. 1.09 g of
6-methylaminohexane-1,2,3,4,5-pentaol are suspended in 5 mi of absolute
15 methylene dichioride. 5-hexenoic chloride dissolved in 3 ml of absolute meth-ylene
dichloride is added dropwise, and the mixture is then stirred at room temperature for
4 'h. The resulting precipitate is filtered off from the reaction product, the filtrate is
concentrated using a rotary evaporator and the oily crude product is reacted further
“ _without any purification. C43H25NOs (291) MS (ESI): M*

120 o ,
N-methyI-N-(2,3,4,'5,G—pen_tahydroxyhexyl)-6{4—[3-[3-(tert—butyldimethylsilanyloxy)-S-
(4-fluorophenyl)propyl]-1 -(4-ﬂuorophenyl)-4-oxoazetidin~2-yl]pheny!}hex-5-enamide
(68)




N-net hyl - N-( 2, 3, 4, 5, 6- pent ahydr oxyhexyl ) -6-(4-{1-(4-fluorophenyl)-3-[3-(4-
15 fl uorophenyl) - 3-hydroxypropyl ] -4-oxoazeti di n-2-yl ] phenyl ) hex-5- enam de
(69) HOHOHICHO NOHOH OHOF N O/ F 21 June 2005 258unR2fyp of
N-net hyl - N-( 2, 3; 4, 5, 6- pent ahydr oxyhexyl }6-{4-[3-[3-(tert-

but yl di et hyl si | anyl oxy) - 3- (4-f 1 uor ophenyl ) propyl ] -1- (4-fl uorophenyl) - 4-oxo
azetidin-2 vyl]phenyl}hex-5-enam de are db8solved in 6 m of nethanol. 0.1
N HCl (aq) is then added, and the mixture is stirred at roomtenperature
overnight. The mixture is then 5 neutralized w {3 HN aqueous sodi um

hydr oxi de sol ution, concentrated usinga HQotdry evaporator. The residue
is stirred with i %romethane andflltefgd t not her liquor is :

concentrated usi ng 5'fary evapor at or e pro tOfs obtained follow hg
purification by p ratlve HPL Cr=<€3 N2C6 (682) Ms (ESI): W18 10
Exanpl e XXXI |

3-(4-fluorophenyl) - 3-hydroxypropyl ] - 4-oxoaz

2-{[4-(4-{1-(4-f
i di fret hyl am no} et hanesul fonic acid (70) O ova CH

N OH CHI

F ‘
110 mg of 4-(4-bromophenyl)-3-[3-(tert-butyld imethyisilanyloxy)-3-(4- ‘
fluorophenyl)propyl}-1-(4-fluorophenyl)azetidin-2-one and 136 mg of N-methyi-N-
(2,3,4,5,6-pentahydroxyhexyl)-hex-5-enamide are initially charged in 300 phof
5 triethylamine under argon in a closed tube which had been heated thoroughly
beforehand. Aﬁer addition of 6 mg of pailadium acetate and 14 mg of
- triphenylphosphine, the mixture is stirred at 100°C for 4 h. The reaction mixture is
then taken up in dichloromethane, ﬁltered and concentrated using a rotary
evaporator. Purification of the residue using an SiO, cartridge
10 (dichloromethane/methanol 20: 1 — 5: 1) gives the product. CsHssFoN20sSi (796)

Example XXXI -

" N-methyi-N-(2,3,4,5 .6-pentahydroxyhexyl)-6-(4-{1-(4-fluorophenyl)-3-[3-(4-
15 fluorophenyl)-3-hydroxypropyi]-4-oxoazetidin-2 -y!}phenyl)hex—S-enamlde (69)




FN 15 F 64.5 ng of _

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]- [4-‘%4-05_ o

i odobut oxy) phenyl ] azeti di n-2-one are dissolved in 3 ni of HEH6P05 60. 7 ny
of 2-methyl am noet hanesul fonic acid are then dissolved in 1 m of water,
and 30.4 ng of potassium carbonate are added. The reaction solution is
stirred at 50C for 8 h. 20 After concentr&bion using a rotary evaporator at
40C, the residue is passed over a reverse-phase cartridge (nethanol). The
resulting cr J@engpﬁbluvetthNdMM Gaentahydoxyhext Fedib [3-[3Tet-pr eci pi t at e

f d i concent,ra

uai g r ot atMmehiahbSR SsinoRtneh Byl i B Bheni+ S5 0o

U <ESR’“"“*‘§”"'§9"‘55‘*“?“}'%2@ DS £ ona {4 sul oyBHEh et i
uor -

3- ( yl ] pr opylo grﬁ]é A tﬁ}’?ﬁ)""ﬁgreos 5 'ggd @ijy 0%‘ ﬁqm%ergtu ‘é@"‘#ﬂ g}‘gx%? Tﬂlﬂ\gllf%

1- (4-f1 uoBophﬁnyhl)zea-vElﬂ:r’( M- éduE@ﬂ@ﬁditﬁtJﬁM'Wde% fmﬁmwmbﬁtrated using a

di 3 ta d 3 ridine,
500 of - EaRELe RO TG R i o valh biehioroe e d<Tered anciiey o
at room 10 tﬁﬁmﬁéﬁmbﬂisf&hcéﬁrd@ﬂﬁ§ng ah6tary é\véﬁoeatbﬁ ﬁhlaeﬂ?o@udﬂmﬂa%ah 5 m

t hyl chl ori de/ net hanol / conc. ammoni a and purif by
]9 T agﬁ CKr gs:lqulgpvwnf cation by preparative HPLC: 031H44F2N203 (2382) MS (ESI) M 18

- 10  Example XXXl

2-{[4-(4-{1-(4-Fluorophenyl}-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yitphenoxy)butyllmethylamino}ethanesuifonic acid (70)

15 ' ‘
64.5 mg of 1-(4-ﬂuor6phenyl)—3~[3-(4-ﬂuordpheﬁyi)—3~hydroxypropyl_]—4-[4-(4- -
iodobutoxy)phenyl]azetl‘din-z-one are dissolved in 3 ml of methanol. 60.7 mg of
2-methylaminoethanesulfonic acid are then dissoived in 1 ml of water, and 30.4 mg
of potassium carbonate are added. The reaction solution is stirred at 50°C for 8 h.
20  After concentration using a rotary evaporator at 40°C, the residue is passed over a -
reverse-phase cartridge (methanol). The resulting crude product is dissolved in hot
methanol. The precipitate formed on cooling is filtered off, and the mother liquor is
concentrated using a rotary evaporator. The product.is obtained as an oil. |
C31H3sF2N206S (602) MS (ES!): M™-18

25



usi ng the sane solvent m xture. The -product is obtained as an anorphous
solid. C26H23F2NO7S (531.54) Ms (ESI): M = 532.2. 15 Exanple XXXl V '
Mono- (4- (1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydr oxgEr’B'fﬁ/??Q%- oxoaze
tidin-2- yl}phenyl) sulfate 72) 0 oT. OHOHd FN O/ ' F 20 75 ng (0.14
mmol ) of 1-(4-fluorophenyl)-3-[1-(4-fluorophenyl)-2-o0xo0-4-(4-sulfoxy- ;;:
phenyl )azetidin-3-yl]propyl acetate are dd&solved in 2 ml of nethanol, and
0.3 m of 21 June 2005 58 1 N NaOwe/ MeOH i s added. After 2 hours at room
t enper at ur e, Bxample XX¥Hle is neutralized with nethanolic hydrochloric acid
and concentrated. The residue is purified by flash chromatography. The
product i$ obtained as an anorphous solid. C24H21F2NO6S (489.50) MsS (ESI):
M = 490. 2. 5 1HAdTipdrepbetl)-2{13(44lunrdiengbQed xad-(4-sulfoxyphenyl)azetidin-3-
-{3-[3-[3-(4-f] uoro h%g%/l_)-B- hydr oxypr opyl | - 2- (4-
met hoxypheny EQP&%& n-1-yl | benzyl car bamoyl ) pentyl acetate (73) OH
OCH3 F ~OCH3 O HHHOOCH3 ¢

oj 0““\3\"0

‘0

-~

OH

120 mg (0.27 mmol) of 1 —(4-ﬂuorophehyl)-3-{1 -(4-ﬂuorophenyl_)—.?:(4—hydroxyphenyl)-
4-onézetidin-3-yl]propyl acetate are dissolved in 3 mi of pyridine, and 200 mg of
- MesNSO; complex (Aldrich) are added. The suspension is stirfed at room
10 t,em'perature for 30 hours. The mixture is then diluted with 5 ml of methylehe
chloride/methanol/conc. ammonia (30/5/1) and purified by flash chroinatography
using the same solvent mixture. The product is obtained as an amorphoué solid.
CosH23F2NO;S (531.54) MS (ESI): M™=532.2.

15 Example XXXIV

Mono-(4-{1 -(4-ﬂuorophenyl)-3-[3—(4—ﬂuorophenyl)-S-hydroxypr'opyl};4—oxoazetidin'-2-
- yi}phenyl) sulfate (72)
Q
,0
O“'\E\; v

~

OH

20 75 mg (0.14 mmol) of 1‘-(4-ﬂuorophenyl)-3-_{1-(4—ﬂuorophényl)-‘2-ox'o-4-(4-sulfoxy~r
phenyl)azetidin-3-yllpropyl acetate are dissolved in 2 mt of méthanol, and 0.3 ml of




OO0 OO0 >0H3C 10 H3C 112 ng (0.24 mol ) of

1- (3-am nonet hyl phenyl ) - 3-[ 3- (4-fl uor ophenyl) - 3- 1 June 20 ‘
hydr oxypr opyl ] - 4--( 4- net hoxyphenyl ) azeti di n-2-one are di sso?vgﬁ ‘?% Q\? m of
nmet hyl ene chloride and 0.5 m of triethylamne. At 0C, 0.5 g of
2,3,4-triacetoxy-1 15 (acetoxychl orocarbonyl net hyl ) butyl acetate are added,
and the mxture is allowed to thawto r tenperature. After 30 m nutes,
the mxture is diluted with ethyl acetate and then filtered through silica

gel . The sol VdhNaQMefiMeOH !ﬁ@@d@deféﬁfd! haius pbrioguiemperatprg, ithe aixtine i§ | ash

h t

Caot pED Ona s AREd it hanic yRICAERIo TR h T BRAIE S Dhe Fesidue s

N- 3- [ 3: [ 3- ( 4pRtifiast ytashydhyersategtapbyy Pheoprpdictds ()btammdrm'x benoyphous soliazet i d
1- yl1b de (74) 21 J 2005 59 OH

once UF & NeBHEE NG R PO MRS PR (06 oot ) of

2,3,.4,5-tetraacet oxy-1-{3-[3-[3- (4-fl uorophenyl) - 3- hydr oxy-

propyl ]-2- (4 gg%g%l%g\gnyl ) - 4- oxoazeti di n- 1-yl ] benzyl car banoyl } pent yl
acetate are in 7 mM of nmethanol and 0.5 ml of 1 N NaOwe/MeCH is
added. After 2 5 hours at roomtenperature the mxture is neutralized with
et han(?I e h¥%r£ g hIje(t-)raaceto>-<y—1-{3-[:-)-[3-(4—1‘1uorophenyl) -3-hydroxypropyl]-2-(4-

methoxyphenyl)}-4-oxoazetidin-1-yllbenzylcarbamoyl}pentyl acetate (73)

10

112 mg (0.24 z"n"mot) of 1-(3—aminomethylphenyl)—3-[3-(4-ﬂuoroph_enyl)-3-

/ hydroxypropyi]-4—(4-methoxyphenyl)azetidin-;'z-one are dissolved in 5 mi of

methylene chloride and 0.5 ml of triethylamine. At 0°C, 0.5 g of 2,3,4-triacetoxy-1-

15 (acetoxychlorocarbonylmethyl)butyl acetate are added, and the mixture is allowéd‘ to
thaw to room temperature. After 30 minutes, the mixture is diluted with ethyl acetate
and then filtered through silica gel. The solvent s distilled off and the residue is
purified by flash chromatography. The product is obtained as an amorphous sohd
CaoHazFNzO44 (822.84) MS (ESI): M'=823.3.

20
Example XXXV

- N-3-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
-yl]benzyl'—2,3,4,5.6—pen_ta*hydr_o'xyhexanamide (74)



acid and concentrated. The residue is purified by flash chromatography. The
product is obtained as an anorphous solid. C32H37FN209 (612 66) MS (ESI):
Mr= 613.2. Exanple XXXVI| 10 1 June 2005

N- Met hyl - N-( 2, 3, 4, 5, 6- pent ahydr oxyhexyl )-6- (4-{3-[1-(4- quorophenyI) 2-(4-m
et hoxy- phenyl) - 4-oxoazeti di n-3-yl]-1-hydroxypropyl } phenyl ) hex-5-enam de
(75) OH O 011 HO OH CH3 HO HO HBC N O p 8§0 ng of

N-net hyl - N-( 2, 3,4, 5, 6- pent ahydr oxyhexyl) hex-5-enam de and 72 ng of 3- 15

[ 3- (4- bronophenyl ) - 3- hydr oxypr opyld<A; (4-fl uorophenyl ) - 4- (4- nmet hoxyphenyl ) -
azetidin-2-one are pr Bdar ed aparggousPy to the synthesis of Exanple XXXI.
The product is | rphous solid. Using the method descri bed

bel ow; 't he agi+ e cofipgunds of the formula t 20 according to the
i nventi on was exam ned: 21} June 2005 60 Effect on chol esterol absorption +
3Htaurocholic acid excrg ing fegal _excrenent of mce, rats or :
hansters NVRI mce, Wstar r €] denoﬂyrd,;an hamsters (in groups of

n=4-6) are kept in 5 netabol ageg, e tthhey are fed with a standard
diet (Altromin, Lage (Lippe)). The affgrnopn t@H4 to the admnistration
of the radioactive tracers (14C-chol. ester cH() the feed is removed and the

animals are el ed s.c.
W th shTca (oo B0 ufndl) 8 £ 5 SRAlbL AR s B P Pr B R
pCi/rat) 24 PW§-2|d|4rmethomypﬁieeyIMFa)aoatetmidm M]bemmoaﬁﬁamrﬁyl}tpbﬁtyt a&dtatermal
(14C chol est ﬁf’sgolvécpml f'}'n %* m%lha%r ? CP 0.5 nrﬁ fW'n%oLﬂﬁé/%'BH is added. After 2

5 hours at room temperature the mixture is neutralized with methanolic hydrochloric

acid and concentrated. The residue is purified by flash chromatography. The product
is obtained as an amorphous solid. C32Ha;FN2Og (612.66) MS. (ESI): M= 613.2.

Example XXXVIl

10
N-Methyl-N-(2,3,4,5,6-pentahydroxyhexyl)-fi-(4-{3-[1 -(4-ﬂuorophenyl)—2—(4-methoxy7
phenyi)-4-oxoazetidin-3-yl]-1-hydroxypropyl}phenyl)hex-5-enamide (75)

200 mg of N-methyl~N—(2,3,4,5,6-pentahydroxyhexyl)hex—5-enémide and 72 mg'of 3-
15 {3-(4-bromophenyl)-3-hydroxypropyl}-1-(4-fluorophenyl)-4-(4-methoxyphenyl)-
azetidin-2-one are prepared ana!ogously to the synthesis of Example XXXI|. The
product is obtained as an amorphous solid. |

Using the method described below the activity of the compounds of the formula |
20  according to the invention was examined:




Chol esterol absorption test: 0.25 m/nouse Intralipid (r) 20 :
(Pharnaci a- Upj ohn)  ((spiked with 0.25 pG of 14C-chol esterol in_ 0. of
cholesterol) is adm nistered 15 perorally by gavage. Test %dﬁgﬁa%s are
prepared separately in 0.5% nethylcellul ose (Sigm)/5% Solutol (BASF,
Ludw gshafen) or a suitable vehicle. The adm nistration volune of the test
substance is 0.5 m/nouse. The test 20-- ggbstance is adm ni stered

i mredi ately prior to the test nmeal (Intralipid | abeled with
14C-chol esterer#acteﬁwﬁéétemlabae dﬂ#-@ﬂ-thﬁﬁddholehé’clé gxEetidhusing r&&ied

over a period o
3H-t aur ochol SXCEs 25 The livers are:

renoved and hom)genl zed, and al i quots are incinerated in an oximate (l\/bdel
307, Packard) to determ ne the anmount of 14 C-chol esterol which had been
" taken up/ abs M%Bdmi@lV\ﬂstaereﬂ@@ﬁ GdfderESwiaramamsters (regresps afp+46) arBhiept ot al

i ght d th t def d |
and 't hen” RomSueAbIE ack v aRe Bieh Ard o7 B Wsdhdata % bt L8 (iBpe. ' ™
i nci nerated Tlheaaﬂenmmaﬁe:rtmeédnﬂﬁ'ﬁtréﬁmm)ﬂaekadldaétme ttabersi (-oeesteran, of

radi oactively | abel.ed sa nmount di oactive 3H H20 and
1ac oor 1 s e BRRUT SRV S she BT a0t capedlF 0Bl | o act o and
t 4G chol esterol, respectively, that i s excret ed (duaI i sot ope techni que) .

The ED200 va%ge%\?ﬁs dose from a dose- fect,curve are interpolated a
t hose doses' Agdl ?%t’ler@"é'ﬁ@%?ﬁh?'%3‘I’Oﬂ\'“brH'ir@‘bﬁ%ll'fegﬂfé'P(ﬂC’Q)éfodétﬂﬂ‘@'@

based on{@ caniciphodeUpols F6HaH Zathduh?RﬁéﬂB thé BSroral la'd\’rﬁr'ilst?éﬂ"a?ll (ﬁsthe tekpe

anmount of 14C-chal,esterol taken liver based

adni ni st er edm%éec chalestergidn U‘é'lal!@§®£(b Phﬁf"éﬁﬁ@’rl&]@m)f r om a dose ef f ect

curve as the dose at

Cholesterol absorption test: 0.25 mil/mouse Intralipid ® 20 (Pharmacia—Upjohn)
- {(spiked with 0.25 pCi of “*C-cholesterol in 0.1 mg of cholesterol) is administered
15  perorally by gavage.

‘ ‘Test substances are prepared separately in 0.5% methylcellulose (Sigma)/5%
Solutol (BASF, Ludwigshafen) or a suitable vehicle.
. The administration volume of the test substance is 0.5 ml/mouse. The test
20 - substance is administered immediately prior to the test meal (Intralipid {abeled- with
* C-cholesterol) (cholesterol absorption test).

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

25 |
The livers are removed and homogenized, and afiquots are incinerated in an
oximate (Model 307, Packard) to determine the amount of **C-cholestero! which had
been taken up/absorbed.



|

15 whi ch the upt ake of 14 C-chol esterol by the liver is halved (50%, based

on a control group. The ED50 val ues bel ow denonstrate the_activity of the
conmpounds of the fornmula |I according to the invention 20 Bk Hi . ED50
(liver) fng/mousel 11 0.1 111 0.003 Al 0.3 25 XV 0.01 XVIIl 1.0 XX
0.03 XXI 1.0 XXIV 0.3 30 . XXV 0.3 XXX 0.1 21 June 2005 62 As can be
seen fromthe table, the conpounds of the6tornmula | have very good

chol esterol -1 owering action. Bioabsorption: 5 The bioabsorption of the
conpounds of gEbghiftiond a | was exami ned using the Caco cell nodel (AR
Hilgers et al., Caco-2 cell nonolayers as a nodel for drug transport
across the |rﬁ$§§_§_ﬁmp_9§Ucosa Pharm Res. 1990, 7, 902). 10 Fromthe
nmeasur ed dat r ds of
the formul a ?I'hgg[gtg?%@#ﬂ ?%s%?%ﬁ%éﬁ%garhb Igeist)ﬁ](?"dgtdger ahoo‘Pat%Fﬁ)gg ﬁ t hat of

Ion 1I's consi ower

-~ conpounds desohinixeand thehhmrrp:fglemzedmnc(areébqtmrhcssempomedjroedrynes:b&daeference

structure 5Exarrr9nerated in an oximate (Model 307 from Packard for the incineration of
radloactlvely labeled samples): the amount of radioactive *H-H,0 and "C-CO, is
extrapolated to the amount of *H-taurocholic acid and **C-cholesterol, respectively,
that is excreted (dual isotope tech'nique). The EDog values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or

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

Liver samples:
The amount of 14C cholesterol taken up by the liver is based on ) the administered

- dose. The EDs; values are :nterpolated from a dose-effect curve as the dose at
15  which the uptake of “C-cholesterol by the fiver is haived {50%), based on a control

group.

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

according to the invention
20 - |

" Example No. EDsq (liver) |mglmouse|

n - 0.1
1] 0.003
X 0.3

25 Xv 0.01
XVill 1.0
XX 0.03
XXi 1.0
XXV 0.3

30 . XXV | 0.3

XXX 0.1




Apparent partition coefficient Paw [cnms] 4.88 x 10-06 (according to Lit.

Hi | gers) 20 Esti mated hunman bi oabsorption 100% OH OH F O  Reference _
structure: F Ezetimbe 21 June 2005 WD 02/50027 PCT/ EPO12 14912493 pat ent
clainms: 1, A conpound of the formulal, 5 Rl RE OHR2Z NR5 0 R3 R4 in
which 10' R, R2, R3, R4, R5, R6 independently of one another are (Co-C30)-
al kyl ene- (LAG, where one or nore carbon ggons of the al kyl ene radical may
be replaced by -0-, -(CO-, -CHCH, -CEC, -N((C1-C6)- alkyl)-

- N(( Q %) Z:A%Bﬂaﬁ fb%rl‘h@eh Frofh tﬁé\ﬂléble ﬁr@ dﬂmd%un@s of ﬁfe" fo}mulgf:ﬁavé@gry ggbld 1
coxa ) cho!esteroi—lowenng action.

Bioabsorption:
The bioabsorption of the compounds of the formula | was examined using tfle 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).

- 10 From the measured data, it can be seen that the bior_:lbsorptio'n of the compounds of

-the formula | according to the invention is considerably lower than that of

compounds described in the prior art (referen*ce'Structure):

15 Reference structure Example

Apparent partition coefficient
Papp [cmis] 4.88 x 10
(according to Lit. Hilgers)

20 -
" Estimated human bioabsorption 100%

OH
OH

Reference structure:

Ezetimibe



CONH(Gi - CB) -al kyl, CON[(Gi-C6)-al kyl]2, (C1-0C6)-alkyl, (CZ C6) - al kenyl,
(C2-C6) -al kynyl, 0-(C,-C6)-al kyl, where one, nore or all gt‘ﬁ% 50#” the
al kyl radicals may be replaced by fluorine; S02-NH2, SOZNH% ?

SN (C,-C6)-al kyl]2, S-(G-0C6)-alkyl, 20 S—(CHZ)"-phenyI

SO (G -Co) - al kyI SO (CH2);; phenyl, S2-(Gi-C8)-alkyl, SOZ-(CHZ) - phenyl ,
where n = OWO®260827he phenyl radical may be substitut ed POIIEBO1/4E534 mes
by F. CI, Br, OH, CF3, N2, CN, OCF3, 0-63C -C6)-alkyl, (Ct-C6)-alkyl, NH2
NH2, NH (Cl-C6) - al kyl, N((q -C6) -al kyl)2, NH(G -C7)-acyl, phenyl, 0 25
(CH2) rj - pheRgtentolaemse n = 0 - 6, where the phenyl ring may be nono- to 21
June 2005 64 trisubstituted by F, d, Br, I, OH CF3, NO2, CN, OCF3,
O(G-Ce)-alkyl, (CG-Cg)-alkyl, NH2, NH(Ci-Cg)-al kyl, N((GCi-Cg)-alkyl)2,
SQz- CH3, COOH, /ACEmpGind6) thelflyhula QONH2; 5 (LAG) is a sugar residue,

di sugar residue, trisugar residue, tetrasugar residue; a sugar acid, an
am no sugar; an amno acid residue; an oligopeptide residue conprising 2 to
-9 amnosacids; a trial kyl ammoni umal kyl radical; =0-(SOQ2)-0OH 10 where in
each case at |east one of the radi cal s RlL to R6 nust have the neaning

(Co- C30) - al kyl ene~(LAG, where ong ;r nore carbon atons of the al kyl ene
radical may be replgﬁled by -0- cGO-, -CH=CH, -CC, .

-N( (g - C6) - akyl ) (( C1- C6) | phenyl)- or -NH, and where the
radicals Rl ang e a{ have neani ng 15 -0-sugar residue or

- 0-sugar aci d, d i ts phaxwageut i ca'f"?y acceptable salts. 2. A conpound of
the formula | | ai med i cNalml wherein 20 :

R5 | o) \©,a3

R4
|
in which
10° R1, R2, R3, R4, R5, R6 independently of one another are (Co-Cao)-
alkylene-(LAG), where one or more carbon atoms of the alkylene
‘ radical may be replaced by -O-, (C=0)-, -CH=CH-, -CZC-, -N((C1-Cq)-
' - . alkyl)-, -N((C+-Cq¢)-alkylphenyl)- or -NH-; -

' 15 B H, F, Cl, Br, I, CF3, NO2, CN, COOH, COO(C,-Cg)-alkyl, CONH,,

CONH(C+-Cg)-alkyl, CON[(C+-Cs)-alkyl]s, (C1-Cg)-alky!, (Co-Cg)-alkenyl,
{C2-Ce)-alkynyl, O-(C;-Cg)-alkyl, where one, mare or alf hydrogens in the
‘alkyl radicals may be replaced by fluorine: '
S02-NHz, SO2NH(C4-Cs)-alkyl, SO,N[(C1-Ce)-alkyllz, S-(C4-Cg)-alkyl,

20 S-(CH;)n-phenyl, SO-(C4-Cs}-alkyl, SO-(CH,),-phenyl, S02~(Cy-Ce)-atkyl,

S ' SO-(CHz)e-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-

(CT-CS)-aIkyI (C1-Cs)-alkyl, NHy;
NH,, NH-(C4-Cg)-alkyl, N{(C4-Cg)-atkyi),, NH(C,-C;)-acyI, phenyl, O-

25 ~ (CHa)p-phenyl, where n = 0 — 6, where the phenyl ring may be mbno- to



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

al kyl ene- (LAG, where one or nore carbon atons of the al kyg?ple 5&% cal

be replaced by -0-, -(CO-, -N((GC-0C6)-alkyl)- or -NH;

I, CF3, NO2, CN, COOH, COQ(C, -0C6)-alkyl, CONH2, CO\IH(O' Co6) - al kyl ,

CON (G -C6)-alkyl]2, (C-C6)-alkyl, (C2-C6)-al kenyl, (C2-C6)-al kynyI ,

0-(C -C6)-al kyl, where one, nore or all 64hydrogens in the alkyl radicals

may be replaced by fluorine; S02- NH2, SO2NH(C - C6) - al kyl ,

S02N[ ( C1- C8) - al kyl ] Zrisisbstifited by FaCK}BIr 1, BH, m’a(ﬂﬁg)CNmeﬁwo-(CrCe)—alkﬂ 3
eny

\?/r?eﬁ gln%) Oal- k%l and?@%? iﬁ@ﬁ@F’%a‘ﬂﬁ@%ﬁﬁ}k@(@ugg)lfq“‘fﬂ)(zeﬁot(%rgljfz% times

by F, 4, Br, OH CRSOONGZ.C:FkyOOENHL 21 June 2005 65 (G -C6)-al kyl,
(C1l-C6)-al kyl, NH2; NH2, NH %1 C6) - al kyl , N((C1- CG) al kyl) 2,

NH( C1- C4-acyl, phenyl, 0- (CH2)n-phenyl, V\/nere n 0 - 6 and the phenyl
ring Y bauAmo- 1 Ofs 4 SihSA e bRHgRYoEiAE! 1y 5% bsid

ocF3. O(Ci( ). al kyI 59(%'&':1 el kgl reSidut, trisear rosi @'tﬁ%&]gal}pgsldlg\l
N((G -CB6)-al kyl) 2, S@EUWC’CC@G%"“"@@EQTQ CG) al kyI CO\IH2 (LAG) is a
sugar 1 esi due, - dl SUOGh % A8 redidie 4O 5&3&:@%&&&&&%9@5 begigdue; - a
sugar acid, an am no sugar an am no | résrd 0 |%opept| de.
resi due conprising 2amgoxcidsri no acids; ' a trial kyl ammoni umal kyl radi cal ;

-0 (S2) -0+, wh dicals RL to R6 t
havfa th)e meani ngre IQ{@%?‘% ﬁuﬁ*ﬁ"é’ﬁgf"?“f“ig@ ng?fé?g_l {)ﬁel g? ?mre cgr bonrrus

atons-d0 the al kyl ene radical may be replaced by -0-, -(C=O -

nCl o) e b e 8 0B B BB iR 1

accept abl e (EglCh8-alkylene-(LAG), where one or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -CH=CH-, -C=C-, -N((C1-C6)-ailiyl)-, -N{(C4-Cs)-
- alkylphenyl)- or -NH-, and where the radicals R1 and R2 may not have the meaning
15  -O-sugar residue or -O-sugar acid,

and its pharmaceutically acceptable salts.

2. A compound of the formula i as claimed in claim 1, wherein
20 . |
R1,R2, R3, R4, RS, R6 independently of one another are (Co-Cap)-
' alkylene-(LAG), where one or more carbon atoms of the alkylene
radical may be replaced by -O-, -(C=0}-, -N((C4-Cs)-alkyl)- or -NH-;
25 H, F, Cl, Br, |, CF3, NO3, CN, COOH, COO(C;-Cg)-alkyl, CONH,,

CONH(C4-Ce)-alkyl, CON[(C+-Cs)-alkyll,, (C+-Cs)-alkyl, {Co-Cs)-alkenyi,

(C2-Ce)-alkynyt, O-(C4-Cg)-alkyl, where one, more or ali hydrogens in the

alkyl radicals may be replaced by fluorine;

SOé-NHz, SOz,NH(C1-C.§)-alkyl', SON(C+-Ce)-alkyl]z, S-(C+-Ce)-alkyl, S-
30 (CHa)e-phenyl, SO-(C4-Cg)-alkyl, SO-(CHy)s-phenyl, SOZ-(C1-C¢;)1aIkyI,

SO2-(CHz).-phenyl, where n =0 —6 and the pheny! radiéal may be

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



20 3. A conpound of the fornula I as clainmed in claim1 or 2, wherein R,

R2, R3, R4, R5, R6 independently of one another are (CI)-C?,?)I “June 2005

al kyt ene- (LAG, where one or nore carbon atons of the al kylene 5% radical
may be replaced by -0-, -(CO-, -N(C3) or -NH; H F, d, Br, I, CF3, NOZ2,
CN, COOH, COQ(C -Co)-al kyl, CONH2, CONH(C-,-Co6)-alkyl,

CON[ €C1-CB) -al kyl]2, (C -C6)-al kyl,  (C2-€b) - al kenyl, (C2-C6)-al kynyl,

O (G -C6)-al kyl,” where one, nore or all hydrogens in the 30 alkyl radicals
maybe repl aced by fl(mipd:g)alk;ﬂsqzqmglzalkﬁmnit( Cl- C6) - al kyl ,

LG 1 e RS T o o

where n = 0 - 6 and {d1e,)pprREw, w@eaaomamﬂhespm& i firigf Ry BB rhéhd-t® ti mes
by F, d, Br, OH, Cl- 6} - al kyl, NH2;

NH2, NH- (G - C8) - al ky'f"sukﬁtt"éﬁedéa)':ogk‘%ﬂ ? P"(‘ %ﬂiac (oo agﬂc'gspﬁe(:%zr%)@l kyk

CH2) " - |, wh - I
() o PBEn L oL oo AT OE AR Nl S 0 ST

(Cl- C6) - al kyl , NH2, ﬂﬁ(ct(Cd%g) E&MﬁONNe(o 06) - al kyl ) 2, soz CH3,

Coo (G - C6)-a| kyl » CONH2; 10 (LAG i's a sugar residue, disugar resi due,
trisugar residue, tetrasugar residue; a sugar acid, an am no sugar, an
am no aci d. feé¥¥Xue, amaguwdpeipue disugas refidue; figyorciasigiug, teraduganresiduelci ds;

a trial kyj ammoni umal ky, (s » 15 where in each case at

| east one of the radlik’lcggp '86%"1389‘0 gghave t he meani ng

( Co- C30]0 al kyl ene- ( LAB)gminherck maduarameeamdmmswmemanrnsmgQmIEkyI ene

r adi cal
amino acids;

a trialkylammoniumalkyl radical; -0-(SO,)-OH;

where in each case at least one of the radicals R1 to R6 must have the meaning -

1_5 (Co-Cap)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -N({C1-Cs)-alkyl}- or -NH-, and where the radicals
R1 and R2 may not have the meaning -O-sugar residue or -O-sugar acid,

and its pharmaceutically acceptable salts.

.20 -
3. A compound of the formula | as claimed in claim 1 or 2, wherein
R1, R2, R3 R4 R5, R6 independently of one énother are (Co-Cao)-
‘ alkylene-(LAG), where one or more carbon atoms of the alkylene
25 radical may be replaced by -O-, -(C=0)-, -N(C3})- or -NH-;

H, F, CI, Br, [, CF3, NO,, CN, COOH, COO(C1-Cg)-alkyl, CONH,
CONH(C1-Ce)-alkyl, CON[(C1-Ce)-alkyllz, (C1-Ce)-alkyl, (Co-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Cs)-alkyl, where one, more or all hydrogens in the
30 alkyl radicals may be replaced by fluorine; | |
S02-NHz, SO,NH(C1-Ce)-alkyl, SO2N[(C+-Co)-alkyllz, S-(C+-Co)-alkyl, S-
(CHz)-phenyl, SO-(C1-Ce)-alkyl, SO{CH;),-phenyl, SO»-(C1-Ce)-alkyl,



o

may be replaced by -0-, -(C=0-, -N(CH3)- or -NH, and where the radicals

Rl and R2 may not have the neani ng -0-sugar residue or-0-sugar aC| d, 20
and its. pharmaceutically acceptable salts. 4, A conpound &1 JumR298% nul a |
as clainmed in one or nore of clains 1 to 3, wherein 25 Rl, R2, R3, R4, RS,
R6 i ndependently of one another are -

-(CH2) al- NH (C=0) o- 1- (C3-C25}al kylene- (@G o_,-N(R7)o_, - LAG where one or
nore carbon atons of the al kyl ene radi cal may be replaced by oxygen atonms,
H F, d, Br, 1, CF r@(ﬂ !ﬂg}ﬂ%

CONH( Gi - 06) - al Kyl , 2@ Ia;gii'k 5 % ERhat a%é%l.en (2 1"é’gf’l?enw ,
(C2-CB) - al kynyl, O- (@i ech!lﬂkithqmm%bbﬁec' @HOCFa,I Onye.d¥fehs G-n the -

| kyl radical b b 21 J 2005 67 S02- NH2,
SO2RH(C. - oy - al Kyl , ISP TR e el S (T T Sevt s
(S g;lzz ,C'-_|ph‘eny |h SIO ( ONHEBYHACCh)-alB %A@?Pgml@nﬂw PH(Gg{Engbw @Bl)enaﬂ oyl
- , - phenyl ,
substitu edpup %/o tm?’h@'s ngpm@eﬁecﬁ d% %f’d?m' i en 0‘5’ 5

(C,-CB)-al kyl, (C, - QEpabstiyted NHE CNIR, I, IGHH, (G ; B6), GNKSDIGF3]\D((C,1~CE§)1H<9II; kyl) 2,

o PR R E g S0 O

O (C -08)-al kyl, (@O0 atdpaliyl, ENHNH( C, - C6) - al kyl, N((C - C8)-al kyl ) 2,

S02-CH3, COOH, 10 COO (C,-Co6)-al kyl, CONH2; | R7 i s H CH3; (LAG is a
sugar residue; 15 .

- 10 (LAG) is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
' a sugar acid, an amino sugar; ’ ;
an amino acid residue, an oligopeptide residue comprising 2 to 9
amino acids; 7
a trialkylammeoniumalkyt radical; ~-O-(S0O,)-OH;
15
where in each case at least one of the radicals R1 or R6 must have the meaning
(Co-Cso)-alkylene-(LAG), where one-or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -N(CH3}- or -NH-, and where the radica!s'R1 and
R2 may not have the meaning -O-sugar residue or -O-sugar acid, o

20 andits pharmaceutically acceptable salts.

Y 5 A corhpound of the formula 1 as claimed in one or more of claims 1 to 3,
wherein
25 R1,R2, R3, R4, RS, R6 independently of one another are

-(CH2)0_1-NH-(_C=O)M-(C3-C25)-alkylene-(C=0)0.1-N(RT)o-rLAG.where
one or more carbon atoms of the alkylene radical may be replaced by
oxygen atoms,: ‘
_ _ H, F, Cl, Br,.l, CF3, NO;, CN, COOH, COO(C+-Cg}-alkyl, CONH,,
. 30 ~ CONH(C-Cg)-alkyl, CON[(C;-Cs}-alkyl], (C1-Cs)-alkyl (C2-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Cs)-alkyl, where one, more or all hydrogens in the
alkyl radicais may be replaced by ﬂuonne



where one of the radicals Rl or R3 has the neaning

-(CH2)0-1-NH (C=0O 0-1- (C3-C25)- al kylene-(C=0Oa,-NR7) o. 1421tAGg where one or
mor e -carbon atons of the al kylene radical nmay be repl aced“ at ons,
and its pharnmaceutically acceptable salts. 20 5.; A nedicanment conpri sing
one or nore of the conpounds as claimed in one or nore of clains 1 to 4.
6. A.nedi canent conprising one or nore cgmrpounds as clainmed in one or nore
25 . of claims 1 to 4 and at |east one further active conmpound. 7. The

medi cament as cl ai mregQ,IN @U;Nﬁ(cpggpﬁkgl S%N?ebo }Jgkyhﬁrsqu%ﬁa]kgpgpound

one or nore conpounds \A,hlwzlh normal | ze |i

nedi canent as cl ai metChilz-ghenn ¥O6¢ - ‘?36)‘9323"6%0%%‘%'@)" SO (GntGrdalkyhet i ve

conmpound, one or norg @l y nds,
HMGCoA reduct ase i nhi (b)?{egbgj %g%ﬁ%lﬁﬁge%r&@ 63%:%({&%1&)?{ @Etéérd(g Iab orption

i nhi bitors, PPAR ganﬁlﬁ)sélgéﬁﬂ yp 40 W&bﬁﬁa%@fn%@ﬁ% AN pheFgabma

agoni sts f| br at es | qrgci d absorption inhibitors, CETP
i nhi bi tofrjs, pol ymarlQﬂrblﬁ)qﬂgJP (§ al?gl REs LDL receptor inducers, ACAT

i nhibitors, antioxi dHth.sJ\lel(Can) alkxdl N((011£a$eihyﬂhll\b1l([:@-@) ad Ppleertyt, @€ | yase

i pase i i bi tors, e P iy At Ol il BRRMC LR Thg e e,

t hi azol i di ndi ones, EIsgIbsmmIedbafeOI B, hiQldr GF 3, &4, T, OTHRPONES- Waﬂm act on

G TR e

agoni st$) CRF BP ant @OQn{GtG)-aliyl, W@KASLt i n agoni sts, 433 agoni sts,

“(mel anocyt -stinul ati ng hornone) agonists, CCK agoni sts, serotonin- reupt ake
i nhi bitors, m xed serotonin and noradrenergic corrpounds, 5HT agoni st s, '
bonbesi n agrpi sts, dgalHA@HY; antagoni sts, growth

(LAG) is a sugar residue;

15
where one of the radicals R1 or R3 has the meaning -(CHz)o.4-NH-{C=0)p.4~{C3-C2s)-
alkytene-(C=0).-N(R7) o.1-LAG,where one or more carbon atoms of the alkylene
radical may be replaced by oxygen atoms,
and its pharmaceutically acceptable salts.

20 .

'5'.‘: A medlcament compnsmg one or more of the compounds as claimed in one
or more of claims 1 to 4. '

6. A medicament comprising one or more compounds as claimed in one or more
25 of claims 1 to 4 and at least one further active compound.

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

compound, one or more compounds which normalize lipid metabolism.

30 8_. The medicament as claimed in claim 6 or 7, which comprises, as further
active compound, one or more

antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,



hor mones, growth hornone-rel easi ng conpounds, TRH agoni sts, - decoupl i ng
protein 2- or 3-nodul ators, |eptin agonists, DA agonists %(rom) 5pt| ne,
doprexin), 15 |ipase/anylase inhibitors, PPAR nodul ators, ators or
TR-f 3-agoni sts or anphetam nes. 9. A conpound as clained in one or nore of
clains 1 to 4 for use as a nedicanent for the treatnment of inpaired |ipid
met abolism 20 10. A process for prepariggg a nedi canent conprising one or
nmore of the conpounds as clained. in. one or nore of claims | to 4, which

conpri ses_ Efegﬁarél%soﬁjl Es"l‘ v.ﬁu&mqwhgam?n@aa&%@aﬁpﬂw agaﬁé Yadfi Ghisept abl e

carrier rongi ng mxture intd a formsuitable nistration.
25 11. The%emhammmm@lg lyratgsa Mi#tinhibitorse bitg a¢id rabsefptiohai ms- 1 to 4

o o T B RV BB 00 Rl 022
a medi cane mCAEmhibuw angpmdmtsétpumod:dnoIixaasseemmltocsnaé' it oitmdtiedyasel3. The use
oD o5 5 T e T R PRSP bl bl 21 0
mani f est at iirdiisitol<,.inSthias, Usidfonyl mm.da(gmammdsmghmimmdazothmm nore of
?Lg: gts aﬁ cfa.%'g uéo%ﬁdgsg(?nhlgi{or zgc?ignle %gm%];u%dsn\?vﬂf mta(r)l.tl tIIeO/[\TI:’—dee%tehggntl nsulin
potassium channel of the beta cells, CART agonists, NPY agonists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists,
- 10 urocortin agonists, B3 agonists, MSH {melanocyt-stimulating hormone) agonists,
' CCK agonists, serotonin-reuptake inhibitors, mixed serotonin and noradrenergic
compounds, SHT agonists, bombesin agonists, gaiénin antagonists, growth
hormones, growth hormone-releasing compounds, TRH agdnist'sl decoupling protein
" 2- or 3-modulators, Iéptin agonists, DA agonists (bromocriptine,__dop_rexin),
15 lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-B-agontists or

amphetamines.

8. 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.
2 -

QO A process for prepanng a medicament compyrising one or more of the
compounds as claimed. in one or more of ciaims 1to 4, Whlch compnses mixing the
active compound with a pharmaceutically acceptable carrier and Vbnnglng this
mixture into a form suitable for administration. -

25

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

preparing a medicament for treating hyperiipidemia.

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

30 ‘pr_eparing a medicament for lowering the serum cholesterol concentration.

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

preparation of a medicament for treating insulin resistance.




