NOVEL 12- DI PHENZYLAZETI DI NONES, METHOD FOR PRODUCI NG THE SAME;, MEDI CAMENTS
CON- TAI NI NG SAI D COVPOUNDS, AND THE USE THERECF FOR TREAT] NG DI SORDERS OF
THE LIPID METABOLISM (err) Abstract The invention rel afbsii%2{%e
conpounds of the fornula (1), wherein RlL, R2, R3, R4, R5, and R6 have the
cited neanings, and to their physiologically acceptable salts. The

i nventive c re suitable, for exanple, as by- poligi ! 1
June 2005 ng@ggﬁf;? PCT/ EPO / 14531 NOVEL 1, 2-Di PHENZYL%E'gﬁ?f)‘%ﬁl&i{%’g2
METHOD FOR PRODUCI NG THE SAME, MEDI CAMENTS CONTAI NI NG SAI D COVPOUNDS, AND
THE USE THEREOF FOR TREATI NG DI SORDERS OF THE LI PI D METABOLI SM Descri ption
Novel di phé/NEZAPEHRYAESZEHPRAES. METHPRAIGR PrABLNETHR SAMEdi canent s
conpri si ng MEMCANEYES CONPUNMNESSAD E OMRDUNDE aND HEEIUDESMEREODFIFEIRAt es t 0

substi t ut edmﬁAm@mg_@ﬁggﬁﬁbpqﬂgsdp,met Bb[ishysi ol ogically acceptable
salts and to derivatives having physiological function. 15 . .

Di phenyl azeti di nones (such as, for exanple, ezetimbe) and their use for
treating hyper]|ipidem a and arteriosclerosis and hyperchol esterol em a have
al r eady beeéesﬂ@%’ﬂi bed [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 conpounds
having a 20 therapeutically utilizable hypolipidemc action. In particular,
it was an olpwldirhgnylpzetidinanes| Prosapoloh HeiprepRratiednpadicamests ¢rnprisiigounds

descri bafl | febdBoMpbRdsMild thdlrfise@bsorbed to a very low extent. Very |ow

absorption is to be understood as neani ng

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.



an intestinal absorption of less than 10% preferably |less than or equal to
5% 25 In particular; absorption of the novel conpounds nu be %f t han
that of ezetim be. Pharmaceutically active conpounds whic orbed to
a very low extent generally have considerably fewer side-effects. 21 June
2005 2 In an aspect of the present invention,there is provided a conmpound
of the formulal, RLOH RERR NR5 @QR3 R4 5 in which Rl, R2, R3, R4,
R5, R6 |ndependently of one -anot her are (Co-C30)- al kyl ene-(LAG, where one
or nore cHlroaspactaithegiresdnt inabdtiohgigre iprbadédakompoundef trefbmadal, by - 0-,
-(CGO-, -CHCH, -C=C, -N(C1-C6)- alkyl)-, -N((C1-Co)-alkyl penyl) or
-NH; H, F, d, Br I, CF3 NC2, CN, COCH, CCIJ(Cl-CG)-aIkyI, CONH2, :
CONH( C1- C6) - al kyl, CON[ (C1-CB) - ahlfyl]z (C1-C6) -al kyl, (C2-C6)-al kenyl, 15
(C2-Co) - al kynyl O(Cl Co6) - al k I where one, nore or all hydrogens in the
al kyl radical s maygQe repl aceg fluorine; SO2-NH2, SO2NH( C1-C6) - al kyl ,
SO2N[ (C1-R®) - al kyl | 2, abkyl, S (CH2)n-phenyl, SO (Ci- 06) al kyI

SO (CH2), phe 1- C6) 4K S2- (CH2) n- phenyl, where n 0 -
and the phej ay—ipe 20 Slﬁ%tltuted up to two tinmes by F, a, Br,
OH, CF3, NOR/ CM, - 30O (,C1- C6) - al kyl, (C1-C6)-al kyl, NH2;
R5 o @Ri&
R4
|
5
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 replaced by -O-, -(C=0)-, -CH=CH-, -C=C-, -N((C-C¢)-
alkyl)-, -N((C1-Cg)-alkylpenyl) or -NH-;
H, F, Cl, Br, |, CF3, NO,, CN, COOH, COO(C4-Cg)-alkyl, CONHz,
CONH(C+-Ce)-alkyl, CON[(C1-Cg)-alkyl]z, (C1-Cs)-alkyl, (Co-Ce)-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, SO-(C1-Ce)-alkyl, SO-(CHz)a-phenyl, SO2-(C1-Ce)-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-(C4-Cg)-alkyl, (C+:Cs)-alkyl, NHy; |
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; -



NH2, NH-(C1l-C6)-al kyl, N((Cl-C6)-al kyl)2, NH(CL-C7)-acyl, phenyl O(CHZ)n
phenyl, where n = 0 - 6, where the phenyl ring may be nono:

trisubstituted by F, d, Br, I, OH CF3, NO2, CN, OCF3, o?&f”'&%?o% al kyl ,
(C1-C6)-al kyl, NH2, NH(C1l-C6)-al kyl, N((Ci- CG)-aI kyl)2, SO2-CH3, COOH,

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

anmi no aci ds; (1AG) tri alidkykagarassisis distlgar asHide, trisugrat REeOBrashigidetiugach

case at |east one of the radicals Rl or R6 nust have the neaning
( CO- C30) - al kyl ene- ( LAB)SUGRha%id. Hh@MEP° SW9RE carbon atons of the al kyl ene

radi calr may be repl agpthhiio aQ?d’resﬁQecaﬁ ofi o%@ﬁ% residueeom CFnsmg2t09
-N((C1-C6) -al kyl')-, -N((CLl-C6) 10 al kyl penyl') or -NH, where the
radicals Rl and R ma iR agidsie t he neaning - 0-sugar re5| due or -0-sugar

acid, argl its phar na%let%flkg}g %{ﬂ.ﬁ@ﬁ%‘a‘g{’ﬁaﬁ% §02F ﬁference is givento

corrpounds of the fornu east ne the 15 radicals R to
R6 has the neani ng (CO-C30)- aI kyl ene- (LAG), where one or nore carbon atons -

of the aI kyl\ﬁﬁﬁ_& iR gﬁ{:l cu%t I?g to?l o?‘(fﬁéjréﬁ:{ca!soR’! orq:{é(; st havbeh S O%ﬁznﬁ

al kyl) - pre erence 1S glven conpoundas
f or mul a |, i {CovoEalkginre-@f AGhevheRDone oamomabarblaﬂ: atom$Bf thesalkyienemeditiahg

(I)-CBO-aIkIene AG re_o o] t of t | ene
ﬁadi cal )s may B)é bf“'é%'i’ ﬁﬁéﬁbbﬁ' o= IE)P)( CE—:E)“W&'F Tﬁf%qsq“ 8‘68553' Rz(ﬁf&%ul ar
preferenge la‘ﬂkﬁ%g@l'} bo-MITRAY WheredthetrBichRIRUAAd R2 rhay M&Brfaveqmméfamr@ the
radi cals Rl or has the neani ng - (CH2) 0-1- NH ( C=0) 0- 1- ( C0- C25) - al kyl ene-

(C=0) 0- 1- N( RB-8ugar (esidye onHeSHIyMEiGr more carbon atons of the al kyl ene
radi cal and its pharmaceutically acceptable salts. ' . :

- 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 aikylene radical may be repiaced by - O— -(C=0)-, -N((C1-C¢)-
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 (Co-Cao)-aIky!ene-(LAG) where one dr 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



‘may be replaced by oxygeh atons and where R7 is Hor CH3. Preference is

furthernore given to conpounds of the fornmula | in which tg$ grogg 30. LAG
is a nonosugar residue. ,;,, . Atrialkylanmonium al kyl dape #2038 5 pe
under stood 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 or4 branched al kyl radical -having 1
to. 20 carbon atonms. Onng to their increased solubility in water, conpared
to the parent compounds, pharnaceutically acceptable salts are
particularly suitable for medical applications. These salts nust have a
phar maceutical |y acceptabFﬁkanion or cation. Suitable [ 1D pharmaceutically
acceptable acid Gﬂi)nn alts of the compounds according to the invention
are salts of ingfgani .ds, such as hydrochl ori ¢ acid, hydrobrom c acid,
phosphoric acj netaphoabhﬁfrédhg nitric acid, sulfonic acid and

sul furic acid, and of organic aC|ds such as acetic acid, benzenesul fonic
acid, benzoic acid, citri ci d, et hanesul f oni ¢ acid, fumaric acid,

gl uconic acid, glycolic acid? isothionic acid, lactic 15 acid, |actobionic
acid; malefic acid, malic aC|d met hanesul f oni ¢ acid, succinic acid, p-
toluenesulfonlc aC|d tartaric acid and trlfluoroacetlc acid, for exanple.
For medi cal ipwhigchses( tvdbangadiii alkablkpindbpertendy of og arstheveadh drpotha

chloride salt, Sujtable L pharmaceuti cal cc tgi?l_ § ' alts are
anmoni um Sal lsg',a:gﬁt &g o%?agpﬁé@;nlggl raé'gﬁ{:%aﬁ%?goo ﬁ%[ub ﬁ%iog'&%‘assi um sal ts)
and al kaline earth netal salts (such as magnesium 20 and calciumsalts).
The scope of the invention also ingludes salts hd % Feé_gr maceut | cally
unaccept abl e HHNSH “\%l“&?{egsﬁdt%dq@ﬁy BEWRSEFRMRA% h?galpé PEPOBPEDar i ng
or EU ri fyi ngnphasdEReeally fcabptubRGHRB bed bartisaktp saittblefor hydidis applitations.
nont her apeutic, for
P These salts must have a pharmaceutically acceptable anion or cation. Suitable
10 - pharmaceutxcally acceptable acid addition salts of the compounds according to the
invention are salts of inorganic acids, such as hydrochloric acid, hydrobromic acid,
phosphoric acid, metaphosphoﬁc acid, nitric acid, sulfonic acid and sulfuric acid, and
of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid, isothionic acid, lactic
15 acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-
" . toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
© purposes, very particular-preference is given to using the chloride salt. Suitable
pharmacéutically accepfable basic salts are ammonium salts, alkali metal salts (such
as sodium and potassium salts) and alkaline earth metat 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



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

physi ol ogi cal function" refers to any physiologically accggt abl 5
derivative of a conpound according to the invention, for I’Jﬁﬁlee WP 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 netabolite (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 thes invention. These prodrugs may or
may not be &6k, icdgabierdf iohihg, utivadiin@hation Idemaem@icfunclsmale sam,tb Ng to t he

i nvention ous fornms, for exanple
as armrphoﬁ@pna%l %F%oglfﬁgpgmwm&%d"ﬁgﬁrgcw&ﬁﬁc ‘he scope of the

i nvention includes all pol ynorphous fornms of the conpounds according to

t he i nvent i ®furtharaspeht df disinvantionl tieperdrgs piatd coafpotride accamptatbe. I n still

anot her - asphidil s roBGeEbe H&ié%\fzéd)@ vivb B aloBmPBAY belafling 1 WRell cament

conprising one or_ nore he conpounds as ‘defi ned above Her ei nbel ow,
al'| refer enfB®8tiqng he&%ﬁ’fﬁ‘i'fﬂﬂ?d'(%’)o”i‘if*y #b Praftie ip fhe opRfgE to a conpound or
conpounds of the«fornula (1) as described above, and to their salts,

sol vat es anﬁe@%baﬁﬂéé HEFaf \4magnvemax%arpérgagae%seﬁtmm@n as_descri bed
herein. The ounds formul a har ceutl cally

accept abl e B f"to “a%d°fmaé?ﬁeef%{?ﬁ'%‘5sa"r?é?h°%a W§ﬁah VEQTP P¥nction are ideal
medi canment sfofgr THerseereiohi)e mrentipmipeidee di pdlymiocbhowt feslof tben i n parti cul ar

hyperl i pi defghBoundfSec6ME AU RveRfion! WicH BinTaHundr a8 oRhhd fvsibh.abl e for.
nodul ati ng the serum chol esterol concentration and for preventing and

treating arteriosclerotic manifestations. The conpound(s) of the formula
(1) can al dostillenetkriaspest & the gresent Gwertiom dterein pravitidt a pediremestctinsingonpounds.

The amount (pdre 8 thORPUIMs & ddif dbeverul @ (1) required to -achieve the desired
bi ol ogi cal effect depends on a nunber of factors, for exanple on the

speci fic conpound chosen, on the intended use, on the node of
adm ni st r athesinteieod. @;Inefgnqeceg k4 "pérepplund(s) of formula (f)" refer to a compound or compounds of

the formuia (1) as described above, and to their salts, solvates and derivatives having
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




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 ny) per day ggr ké(#&?ram of
bodi nryei ght, for exanple 0.1-10 ny/kg/ day. Tablets or B

contain, for exanple, from0.01 to 100 ng, typically fromO 02 to 50 nyg.
In the case of pharmaceutically acceptable 21 June 2005 6 salts, the
abovenenti oned wei ght data relate to the Weight of the di phenyl -

azetidi none-ion-derived fromthe salt. For the prophylaxis or therapy of

t he abovenerzltgnke abordndntionsd wteiyht dmrrelamimthé v-ldightfobthuﬂinhérfy)- can be

used thenselves. .as the ca eferab re in the
Fore of aEC AT CRVEL G e St Har e BorhdeRs be Bl RietRe | The
carrier nust dbf)v@rﬁéhﬁtﬁﬁedfé@n@ﬁ@@‘t!@@écﬁnpcﬁbﬁd&%ﬁ!@mhﬁm) dah Hesug@inpat i bl e
with the other constituents of the osition and is not harnful to the

heal th of thdh§Bseiasas tﬁﬁQOE‘QPPP@rbLEQFP bly they pee prepeny in thaufoEm&f avot h and

i s prefergbl ){)hfaﬁﬁ%éu%eﬂ@ompbgltlbﬁ‘Wltﬁ%%@ﬂaﬁ@ ElridrBhe cavRE mudPSfeoty
exanpl e as a tablet, which can contain fromO0.05%to 95% by weight of the

10 active corb@cﬁ@ﬁ@ptabieﬁm Her sepsa thatdids comapligle adthithe otheh spasiiteants ghthal so be
present, Q:llalﬁgb@iﬂonfl Hhd Eq{ot‘i"l‘am?ﬁﬂ’ﬁewea&ﬁ& fh% laﬁ‘t The calt®f can be a solag by

phar maceut | ca ositions accor he 1 nt I on can be prepare
one of the k@owﬁqwﬁazf@atte«md ﬁalrefere@dw'@dsuiam\wm é@s@mnwhﬂ;ascamsdwtduah

ki 1D ar e, COBSE e bl 0 BRBL IREH O Gl roRff BRYR' BagBY WeRiF 0P O

auxiliaries. I ca oSl t1 ons accor I'oh "are
t hose whiléh aceveseanhing. Ft[lrtﬂ'ler(pxharmmeqhealbrrajtwé eulg;tamdsl dangilsd be present,

adn1n|strat|on | t h t ui t abl e ner. of adm nistratjon is

Gomendont 1 n e ARG edo B or e bitRUS Fo S irarPiacd il soupSS iR

condi ti on toabeortiingas ¢ invehtion cahdetprpparef bymemmnmvmﬁhérh@cécmaaul a (1)
ornmu tlons a d coat.ed ed- reIe

d 20 t
Formul at | ons Matedsy BhicheRs el conistin Fiaad B forehE et Pimacoioocally

Aci d- resi st antcepisbl€ BaietCaridibmalxaiations are preferred. Suitable enteric
coati ngsﬂjéncl ude cel lul ose acetate phthal ate, polyvinyl acetate phthal ate,

hydr oxypropyl net hyl cel | ul ose pht hal ate and ani oni ¢ pol yners of
- 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



met hacrylic acid and net hyl net hacryl ate. 25 Suitabl e pharnmaceuti cal
conpounds for oral adm nistration can be present in separ ﬁg un#é]o%, such
as, for exanple, capsules, cachets, |ozenges or tablets, e 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 agueous Or nonaqueous

30 liquid; or as an oil-in-water or water7in-oil enulsion. As already

menti oned, these conpositions can be prepared according to any suitable
phar maceut i cabnsistiofiode omdﬂoménaddiﬁdmu!eenstitm&r&@) ara anngn uttdmeoal:abi wregerrpipund
and the carrhﬁ! g_q h can 21 Jun 200%{ nsi st of ppre.

addi t i onal SRR 'PE? agg Brepp ur '836‘8 05‘6?93"PHUE,EH’8P%P eqpive
conposi ti onscahpouricepitti &digtid amﬂid‘rmhmyanddémmgmwsammmgm tfe proguaciki ve
conmpound with a liqujd and/o finel d|v ded s carrier, after which the
product, if “ﬁ%‘éé%‘é’a&sf apgdsffﬂﬁéamp?lsma 8 ﬁh‘fﬂfb Aeeared by RresRinger

prepared By phRHY &PoRbePordianiies oPthB QeRfound, MEﬁ;BHé BSteQditH b somBRUNd, i f
appropriate with one or nore _additional constituents. Pressed tablets can

be produced BYditienal eensigiante Fressesiiablets sanbeprodierd Ry tabisting taﬁ@ﬁmagund or .
exanpl e, a PRVWHEL | lmgfcﬁﬁﬁ'sﬁéh ad ffoﬁés%rnﬂﬂé'él &NdéFd@ﬁ’aeréé‘: te

| ubricant, inert nt and/or "a (n surf activ | sper si ng
agent (s) in &ixedivwitia blnﬁahﬂutr:@antsnmﬁetﬂlueaba fQr & Gnnieer mfkﬁ!ulf?@&ﬂqum
shapi ng the I t uent in
a suitable o %rEirng a%%ht rrracgﬂplgtélgl% ?:%ﬁ'rrg%g‘ﬂ%%ﬁém tbc%%h be rgﬁtl“?etﬁe for
peroral- {& ub$hawg1mh)3 pubetralentstomgiouod moeistened with asrigers Ilqvnd diuerdm aisnitable
conpound of ,IFQ??I,QWU' a (l) with a 15 flavoring, customarily sucrose and
gum ar abic or agacanth and pastilles which include the conpound in an

i nert base such as gelatin and glycerol or sucrose and gum arabi c.

Sui tabl e ot her_act for. th at i t ;20
21 ant o anorBeceiial FoRBe rerape” Bl F BRI Pemk ERteBueRney “can be

~conbi ned - - administration include lozenges which contain a compound of the formula (1) with a

15 flavoring, customarily sucrose and gum arabic or tragacanth, and pastilles which
include the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

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



wi th the conpounds of the formula | according to the invention in
particular to achieve a synergistically enhanced acti on. %’ 3 acéem
conpound conbi nati on can be adm nistered either by separa 3 stration
of the active conpounds to the patient or in the formof conbination
preparations conprising a plurality of active 25 conpounds in a

phar maceuti cal preparation. Antidiabetics include insulin and insulin
derivatives, such as, for exanple, Lantus(r) or HVR 1964, G.P-1
derivatives, such as for exarrpl e, ghose disclosed by Novo Nordisk A/Sin
WD 98/ 08871 o S, act.ive co or al
hypogl ycem ’gh'gg‘j ucag r%rgal?%ﬂg{ts ref erggrﬂ)'?ts pOtg ﬁr{}? a%inei1 ?pegerf 3 Ch eas,

bi guadi nes, a%@g?ﬁampﬁl tHess, dlﬁé&%@@llbaﬂe‘{’q P@ifﬁ%‘e‘i’%rﬂéfgo 9?’[4@25561‘ Wpr‘f’@@?'ﬁ?ﬂégsu""
gl ucosi das eseaamzétgmam&&%f lider brindd ihlhved inGlita AR QluddheoRassissdng/ior GLP- 1

agoni sts t assi I | osed
by Novo Not G- LReTRED RSt P SIS S eipp BBl FOLRR P reBER S 8E D

i nhi bitors ﬁanﬂhvv@ﬁp!@wwﬁé@ Joppengeend antiipidprig Retive ﬁ@“@l“ﬂﬁ?o??@'tﬂ@‘é’&%%’f“%“ and/ or
gl ycogenol ygtise fdatHidie! RIAR Hid PIRWGOERs dia tactee corfEiRBUIMLS adltindite ATpdul at e

i pid nmetab i dem ¢ active conpounds and
antilipide QJ@bﬁdébtp%%SQumﬁr?anﬁrgUtn lpe(ﬂ((l')éﬂ%ds whi ch “reduce food intake, PPAR

and PXR agoni sts and active corrpounds whi ch act on the ATP dependent
pot assi um chasmtekineht hdyeelzethpovadd df she fdmule ndinistered inncaybibatios etipounds of t he

formula | aﬁﬂb&bﬁ?egﬂc%gfe |r{ﬂlbﬁ<9r§p&hré§%'n‘glgstz¥{fntfmv%%tm mém lg@éfé{ua%ﬁnﬂaﬁgﬂnb' tor

such as sinvast uvastatin, pravastatin, lovastatin, atorvastatin,
ceri vastatl??“"?s%‘ﬂjv%%"(a&fﬁ'“ﬁ Anot her enbodi ment nay be conpounds of the
formula | admnistered in conbination with a chol esterol absorption

i nhi bi tor, ﬁl‘rgﬁﬁr &rbod n%%beéﬁ(a:dglﬁloﬁpouﬁaseéf'ﬂ@f&ﬁ]ulaq Lamashds in BRADRAMR SIS, Still

anot her enb0|rren ounds of th forrrualramnlsteredln
conbi nat i oncweftﬁ’OEFbS‘F“Ptm "ﬁ'é?ﬁ?f‘as“&@%foé?xa”?l?c??e%'be figyesidg FRppaeside.
rosiglitazone, pioglitazone, JTT-501, G 262570. Yet another enbodi nent

may be CO”thmgqahé?femB&ﬁmérﬁan}ll)@colmpm B tAd Bk i AR NAL I Phatintltngd  PPAR

al pha agoni st, such as, for ex GW 9578, GW 7647
P 9 I§ AR gamma agonist, sucha ?ongxampte ms'glﬁazone plogl%azone JTT-501, GI 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,




Anot her enbodi rent nmay be conpounds of the fornula | adm nistered in
conbination with a m xed PPAR al pha/ gamma agoni st, such aé,; for npl e,
GW 1536, AVE 8042, AVE 8134, AVE 0847. Still another enbo iH’é’h‘?zﬁ‘g be
conpounds of the formula | admnistered in conbination with a fibrate,
such as, for exanple, fenofibrate, 21 June 2005 9 clofibrate, bezafibrate..
Anot her enbodi nent may be conpounds of the fornmula | adm nistered in
conbination with an MIP inhibitor, such as, for exanple, Bay 13-9952,

BMS- 201038, R-103757. Yet anot her enbodigrent nmay be compounds of the
formula | agm pi Ln conbination with a bile acid absorption

i nhi bitor, ‘gﬁﬁg%ltezég{aﬁngartg'exanpl e, HWR 1453. Still anot her enbodi nent may be
conpounds of the formula | adm nistered in conbination with a CETP

i nhi bi tor, anutHer @sbedinteint e/ pouBayof Ha4drBla | Amaitikiered @ndbobinatentvitnay be
compounds - ofyré iphdiT4H &, for BRI %) 5 86kd BuEoRRiBatigasHi th a  pol yreric
bil e acid adsorber,” such’as, r' exanpl e, cholestyram ne, col esol vam

Anot her enbodi ment may be conpounds of the formula | adm nistered in

conbi nat i onyatiahdtheaembddbhent eaepd @mpbundsicleiie fosut adsinisfecd irccoarphidn wWifvR1171,
HVR1586. Ye{; : emodi : Re of the formula I

adm ni stere%iegﬁe%ﬁﬁtlﬁg@ﬁ%lﬁﬁ%ﬁg’gﬁ‘_EQ%EIHA%‘ inhf%i%t or, such as, for exanple,
avasim be. Still another enbodi mrent nay be conpounds of the fornmula I

adm ni st er etillianotbarmhibodiinéro mayb¢ tomppunda ot theferndlamitadministEedds confoamatianvaimal e,
OPC- 14117. é’@ﬁiihﬁﬁitoﬁ@@&%%mxaﬂﬂé( gae1g08pounds of the formula |

adm nistered in conbination wwth a "|ipoprotein |ipase inhibitor; such as,
for exanple, NO 1886. 21 June 2005 10 Anot her enbodi ment may be conpounds
of the for nwlothel eralcheimenshay edompoupdads iheddrinota | adirbinistared in&PRbigation attiea | yase

i nhi bitor, siehidbie dbRhdXRTREG as 36 4RO Qnold@frarBiRO Lh&dovedbodi ment may be
conpounds of the fornula | admi nistered in conbination with a

Another embodiment may be compounds of the formula | administered in combination with an
LDL receptor inducer, such as, for example, HMR1171, HMR1686. '

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,




squal ene synt hetase inhibitor, such as, for exanple, BM5-188494. Stil

anot her enbodi nent nmay be conpounds of the fornmula I adnlnlstered
conbination with a |ipoprotein(a) antagonist, such as, A éﬂ%ﬁﬁ?gﬁ

Cl -1027 or nicotinic acid. Yet another enbodi ment may be conmpounds 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 | adnministered in conbination with insulin. Yet another

enbodi nent, nay be conpounds of thelformula | adm nistered in conbination

W: th a dSUMrQEh}énL erhﬁo@%enﬁh’é&rsbte%&npdcuﬁtﬂstcﬁﬁﬁmla lE%nﬁ&E:@mn@@gbﬂéﬂopW&gm d]?’ oh
glipizide o il not he may be conpounds of the
/{TFgJ t}a? Igazse ibitor s sh%f ?)giﬁ'lpvﬁ, gﬂp(%gblge i guan

formula | adm nis e i o) i de, such as, for
exanpl e, metform n. Anot her enbodlnent, may be conpounds of the formula I

adni ni st er exkt bﬂibtf@@ﬁibbdﬁ&ﬁénﬂrﬁa%etcbmﬁoun@&ltﬁéfbmuﬂﬁ ad®BRredth cohBhaforaiRhe,
repfag! I ni desgul ] Cgﬁ etgs@n%%t(gesm srr?o\{{a'x_lam g of the formila |

adm ni stere T nat 1 on I'one, such as, for
exanpl e, troglitazone, C|gI|tazone ploglltazone rosiglitazone, or the
conpounds Bt ehmise 8mbydirh¥nt mﬁiﬂdadgﬁmﬁoﬁe§ Sf&ﬁ&ﬂamﬁﬂburbdﬂhlsiédehrﬂco?ﬁbm&Mthg @os 11

\5/\0[ [921? g.g97;p%d ﬂ 5@ grgéi;ldk -té\h uf:h {%r( exap! p(lquIC]ng.)ZZB P mcoftmc acid.

nethoxy]phenyl]nethyl] 2, 4-thi azol i di nedi one. StlII anot her enbodi ment, may
be conpoundst afotttehemiasni Bayl be @OMTPAUNGS EFiRCtorkial QBB covbinBtion &th a

a- gl ucosi dq,a e,m“gy éd?,ﬁa wg;hr?%% O&Q&t exanple, maglitol or acarbose. Yet

anot her enbodi ment Be conpounds of t he formula | administered in
conbination with an actlve conmpound which acts on the ATP-dependent

pot assi um dfithamdier ehbdietent mal deompalebs adhe hotulzaamiBk@red irDdobinaiinGheh

gl i bencl amdgy, 9l i pi zi de, gliazide or repaglinide. Still another

enbodi ment, nay be conpounds of the forrmula 1 administered in conbination
with nore than one of the abovenentioned conpounds, for exanple in

comnbi nat i orYetanother embodiment, may be compounds of the formula | administered in combination with a

sulfonyl urea, such as, for example, tolbutamide, glibenclamide, glipizide or
gliclazide.

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




with a sulfonyl urea and netformn, a sulfonyl urea and acarbose,
repaglinide and netformn, insulin and a sul fonyl urea, i %%thg@j
netformn, insulin and troglitazon, insulin and |ovastatiin, etc urth
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 (nel anocyte-stinulating hornone) agonists, CCK
agoni sts, serotonin reuptake inhibitbrs, m xed serotonin and noradrenergic
conpounds, Wtﬁrgmm %h%mcmr@[ﬂs[ ﬂ@ﬂjam :ﬁﬁw@thylg%&@-ﬂhmnﬁﬂﬁrégom sts, growh

hor none, gro Si ounds, TRH agoni sts, decoupl i ng
protein 2- E’ﬁ%’ﬁ@r Py(gﬁ ?ﬂ@? rTgonl sts, DA agonists (bronocriptin,
doprexin), I i pase/ anyl ase i nhi bitors, PPAR nodul ators, RXR nodul ators or

TR- (3 agoni Sﬁlﬁanothé]’ eﬂiﬂ@dﬁé‘ﬂ?%ﬂyfﬂi@ B&mpctuh& dr the i ddlila ﬂé‘diﬂaﬁ(@er@&lméwtﬁlﬁhttﬁfﬁ%ﬂbe
leptin. In one enb rther act e oD ound may be

dexanphet am Fngalgrosy asem%'t?n ﬂ"@ﬁai O SIS, ghelof 38y r?s%ne enbodi nent, the
further active corrpound may be fenfluram ne or dexfenfl uram ne. In anot her
enbodi nment , Yétl’éﬂotﬁéiléfnbﬁfméiﬁﬁﬂa\]ﬁe e&ﬁﬁwmdaf B y6rifa BddiiHisteddd iR Comtinbti&Nith

enbodi nent further istat..ln one enbodi nent,
the furt herali‘%c;?ve comgour?g wﬁ aéfs on tﬁgRPHereg@%t FPO?ass:Hm cl;[laé\n?h };]e I'n one

enmbodi nent , b?‘ﬁ%e"%élﬂ\%‘@\ﬁrfﬁsexﬁﬂp'? rﬁ@btﬁaﬂmﬁmsl&emc‘%«}ﬁ ﬁ@'ztﬂ&rﬁ"?ﬁ@toér ed in
conbi nat i Onrepidghﬁlbe_fl ber, preferably insoluble fiber, such as, for exanple,
Caromax(r). The conbi nati on with Caromax(r) can be given in one

preparation K separate adm nistration of conpounds of the fornula I
and Car om':let'"aFfét & embatimerh N3y &R CATRAYNIFO! BA FArMIIE { admiristered inlgembivAtiAR Wi f ood,
- such as, f mbreasampd 6F the aboldaicRidyic gD BuraE, foisshile asrabindBompar ed to t he

i ndi vi dual Rt 4 éﬁﬁorﬁ%?%déﬁﬂ%ﬁorhmea S&Bﬁﬁﬁw’e\%h é?:ar%gsecgﬂ?%qm@éjgnd()f the formula |

with Caromax |Is tionto an e ance action articular with
respect to PRETTIg: R Th§d Grsulfony! uesRoineER érl‘ddPethEi'l“%(‘j‘SE'ﬁé‘F'%lE?géPF%d by its

i nproved t oihaniabid lbvdaytatif, Btcgoes W t hout saying that each suitable

conbi nati on of the conpounds according to the invention wth one or nor e

of the compounds nenti oned above and qptlonall one or nore furthe
Further embodiment, may be compounds of the formula | administered in combination W|th 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.



phar macol ogi cal |y active substances is included in the scope of the present
i nvention. The invention furthernore provides both stere0|§Pger (ﬁgures of
the formula | and the pure stereoisoners of the fornula I

di astereomer m xtures of the formula | and the pure diastereoners. 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
foll owi ng structure: 21 June 2005 13 RIL OHR6 R2 R5 O\DR3 R4 Sugar
residues are to be understood as medhi ng conpounds which are derived from
al doses andinkat esesinvdii, 0B flldsEcBelcOmpouBamap be BhMMMIRY dedahfibampeg to the D
or the L series; also included are am no sugars, sugar al cohols or sugar.
acids. 5 ducose, mannose, fructose, gal actose, ribose, erythrose,

gl ycer ol al dBRpetacr embediiaené Hiafidepactiya soRpSINinaY be ghytRRIGsami ne, gl ucur oni c
aci d, galacturonlc acid, gluconic acid, galactonic acid, nmannoni c acid,

glucanine H&m$1 f BEQRA i 0l " d and gal actaric acid may
be nentloned y way 5% exanp%ggh%ﬁoErghggggbﬁ?@ﬁgacchar|des conposed of two
sugar units. Di-, tri- or tetrasaccharides are forned by acetal -like

bi'ndi ng of Whwoe enbadlipreat, e Gather. actiercempdune map beksaziraigl dophdntermihle a- or 0-form
Lact ose, maltose and cel |l obi ose may be nentioned by way of exanple. 15 If
t he sugar - |s substituted, the substitution is preferably at the hydrogen

atom of an MERP GPRATIeHS the FAMRAYRER T the fpruiB E‘alb*?e&ld&’?ﬁt‘%?%’ '@ FITR@tiPyr ~ t he
hydr oxyl gr eithdibenprefetably sugehisfitar, sudids Sbaaxtinplé,|0aromak® My bomereadnplith benzoyl ,
pi val oyl , t&arbibx® chifbd gl indnd ipFEBéerYan%i‘ LWerarQ@%éMinisgﬁﬂaﬁ 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:



20 cycl ohexyl i dene or isopropylidene protective groups. The term "am no
acids" or "amno acid residues" refers, for exanple, to the stereoisoneric
fornms,” i.e. the Dor L forms, of the follow ng conpounds: 3t Juegil9e
glycine proline cysteine histidine . glutam ne 21 June 2005 14 aspartic
acid isoleucine arginine glutamc acid |ysine serine phenylal anine

-l euci ne threonine tryptophan nethionine v&8line 5 tyrosine asparagi ne

2- am noadi pi ¢ aci d 2-am noi sobutyric acid 3-am noadipic acid

3-am noi sobutyric acid 10 beta-al aRine 2-am nopinmelic acid 2-am nobutyric
acid 2,4-di am nobutytic acid 4-apsaobutyric acid desnosine piperidine
carboxylic acid 2, 2-diGHn nopi el { i d 6-am-'nocaproic acid
2,3-dianinopr8§'onic aci d 15 2- ami nghept anoi ¢ aci d N-et hyl gl yci ne
2-(2-thienyl)qgly - )alaiRne penicillam ne sarcosine

N- et hyl aspar agi met hyl i spl guci ne hydroxyl ysi ne 6-N-nethyllysine. 20
aIIo-hydroxyI§%'~' met hyl vat-iNje 3- hydroxyprol i ne norvaline

4- hydr oxypr ol RRe norl euci n® iso %e ornithine

E3

R4
Sugar residues are to be understood as meaning compounds which are derived
from aldoses and ketoses which have 3 to 7 carbon atoms and may belong to the D
or the L series; also included are amino sugars, sugar alcohols or sugar acids.
9  Glucose, mannose, fructose, galactose, ribose, erythrose, glycerolaldehyde,
sedoheptulose, glucosamine, galactoéémine, glucuronic acid, galacturonic acid,
glucohic acid, galactonic acid, mannonic acid, glucamine, 3—émino-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 hydfogen 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



conventional notation was used (cf. Schroder, L(err)bke, Nghﬁ Peé)léi des,
Vol unme I, New York 1965, pages XXI|-XXl11; Houben-Weyl, 1 HeeO%er

Organi schen Chem e [ Met hods of organic chem stry], Volume XV/1 30 and 2,
Stuttgart 1974). The am no acid p3u denotes pyroglutanyl, Nal denotes 3

(2-napht hyl ) al ani ne, azagl y- NH2 denotes al4¢onpound of the fornula NH2- NH

CONH2 and D- Asp denotes the ‘D formof aspartic acid. According to their
chem cal 21 Aspartiz@dfml 15 nsdlewdine pept i desgiaine aci d am des, and on

hydrol ysis th deconpose into amno acids. An oligopeptide is to be

under st ood ag?%'gf‘ﬁz??gg)a pepfYi¥e construct€d"®f 2 to 9 of 5 the amino acids
menti oned abewWenyl@dhinabl e pewdimcti ve groypeohmee, for ‘exanple, T.W G eene,
"Protective G ou in Oganic Synthesis") for amno acids are primarily:
Arg(Tos), Ar WR&OE’;?”N g( M ryethispigepwy) | A3eoBz1 ), Asp(OBut), Cys(4- MeBzl),
10 Cys(Ach), W§b§But), d %%Fab?ne A u(Oobut), Hi s(Tos), Hi s(Fnoc),

H s(Dnp), Hs(Trt), Lys(C-2), Lys(Boc), Met(O, Ser(Bzl), Ser(But),

~Thr(Bzl), Thr(But), Trp(Ms), Trp(CHO, Tyr(Br-z), Tyr(Bzl) or Tyr(But)..'

Am no protective groups that are preferably used are the benzyl oxycarbonyl
(Z) 15 radical, which can be renoved by catal ytic hydrogenation, the
2-(3,5- di negtgmioggdipismeid propyl ( 2) ckgmindispbybyiiddel or trityl (Trt)

radi cal , whigh, & . ved by ) A : he
9-fl uorenyl rrg&n;q/'ﬁ{c}&@@'gr °§ﬂ§| (ch%éﬁﬁﬁcéﬁ%ﬁu@?%ﬁ}d can be renoved using

- secondar y0anbet@salaninest i | | anot her dsamiutopohelicacidpr esent i nvention, there

nor e of

is provided g_pt. S, for. .preparing medi cament conpri sing one or
t he co‘rrpoundg ai';s'ﬂﬁlg‘ﬁyrﬁ%ﬁc%bove, whi £4€WP?%'£[§r'cﬂ‘f' ing the active conpound.

w th a phar ndeaminholasidiyacdidcept abl e emsmogiheand bringing this mxture into

a form sui tagljpgri&i% cgr nc}xgltcsatcritfl t on. 2,2-diaminopimelic acid

. B-aminocaproic at_:id 2,3-diaminopropionic acid
16  2-aminoheptanoic acid N-ethylglycine
2-(2-thienyl)glycine 3-(2-thienyl)alanine
penicillamine sarcosine
N-ethylasparagine N-methylisoleucine
hydroxylysine . 6—N—methyl!ysine
20 _ allo-hydroxylysine N-methylvaline
- 3-hydroxyproline norvaline
4-hydroxyproline . norleucine
isodesmosine . omithine

allo-isoleucine
25  N-methylglycine

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




In yet anot her aspect of t he present invention, there is provided the use
of the conpounds as defined above for the preparation of a nmedicanent for
treating insulin resistance. Another enmbodiment may rel at e2i JuBe g¥ress for

prepari ng di phenyl azeti di none derivatives of fornula |I. 21 June 2005 15a
RLRL R OH1 OH1 \ R R RR N1-:11 RS O(CH2)x-NH2 RS ON (CH )x I |
R& , ~" \NH R4 0 (~-Q/(CH2)y 25 Indgpendently of one another, x and y
can be fromO to 10. In conpound li, 21 June 2005 16 -(CH2)x-NH2 may

al ternati el e at 1.0 -0 t n rings. The
process fn\c?(rfu%f g%ggq%gar?hée&%%ﬁgdo%hggag%n ,{'¥1&e'Ja&8fr%r$ﬂ§gd %@%@g?&t@ ar"é'geti ng an
am ne of acids.formula |1 with an al kylating or acyl ati ng agent whi ch, _
preferably in the 5 onmega position, carries a further functionality - if

appropriate in protected form This functionality is (after deprotection)

used for A@iélg}ﬂﬁiegﬂdé i@ be &Mer@%@ﬂm#m@ahhwgtélﬁepﬁ@é BBhdtARted ofPh8 ofam ne
or am de bonds. The exanples below serve to illustrate the invention in

nor e det &N¢ aMip9 AslEE MeHORARLOYS- t he i nvention to the products and
enbodi nents described in the exanples. Exanple |

Suitable profective groups (see, for e)_éample, T.W. Greene, "Protective Groups in
Organic Synthesis") for amino acids are primarily: |
Arg(Tos), Arg(Mts), Arg(Mtr), Arg(PMV), Asp(Ole), Asp(OBut), Cys{4-MeBzl),

- 10 Cys(Acm), Cys(SBut), Glu(Obzl), GIu(Obut), His(Tos), His(Fmoc), His(Dnp), His(Trt),
Lys(Cl-Z}, Lys(Boc), Met(O), Ser(Bzl), Ser(But), Thr(E;zI), Thr(But), Trp{Mts),
Trp(CHO), Tyr(Br-2), 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

formulda |




enzyl -5- 15 (2, 3, 4,5, 6- pent ahydr oxyhexyl am no) pent anam de
NO9HOHNOH 11 HON OH' O a) &?J”"e%f’
N 4-[ 3- (3 Hydr oxy- 3- phenyl pr opyl ) - 2- (4- net hoxyphenyl ) - 4- oxoazeti di n- 1- yI]
benzyl - 5- br onopent anam de (2) 20 416 ng of
- 1-(4- anlnonethylphenyl) 3- (3- hydr oxy-Bsphenyl propyl) - 4- (4- met hoxy-
phenyl ) azeti di n-2-one L) are dissolved in 10 m of dried dichl oronethane,
and 0.2 m of triethylamine is added. Wth ice-cooling, 200 ng of
5-bronoval eryl chloride, dissolved in 2 nl of dichloronethane, are added,
and the mxture stirred at_joom tenperature for 5 hours. 5 gy of water are
added, the mxiggye i s acydi/fjyed using 0.5 N 25 HCl (pH - 3) he phases are
separ atggl, the aqueous p eYis washed with a |i@ i et hane, the
' [ - Rz dried wit Régodi um sul he residue

conbi ned Sryggs
is, afte pval of the sol ventTpuri {i ed Col umR2filtrati on.
'T 21 e 2005 Y ‘

3 |s gives 2 as an o wei ght 579. 54
(C31H35RT N2O4) NB (q:AB) ST SEY XN+ RSE (CH)x

N 4-( 3- ( 3- Hydr oxy~3- pheny bpyl ) -2-.(4- nethoxyphenyl) 4-0 ti\ﬂ n- 1-yl ] be
nzyl.- 5 5- GQ 3,4,5, 6- PRIHS dr oxyhexyl am no) pent anam de (. O nuf 2 are
di ssolved in 10 nil of "dinethyl formani de, and 191y of &4

am nohexane-1, 2, 3, 4, 5- pentaol are added. The mixture is stlrred C

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

N—4-[3-(3-FWdfoxy-3-phenyIpropyl)-2-(4-nethoxypheny|)-4-0Xoazetidin 1- yI] b




reaction (nonitored by thin-layer chromatography) has substantially ended
(after 10 about 2 hours). The solvent is then renpved under reduced
pressure and the residue is chromatographed on silica gel E 'B‘??stphase
"CH2CI 2 /net hanol /conc. ammonia = 30:10:2). This gives 3 of nol ecul ar

wei ght 679.82 (C37H49N3™); M5 (FAB): 680 (MtH+). 15 Exanple 11

N- 4- 1- (4- Fl uor ophenyl ) - 3-[ 3- (4-fl uorophenig ) - 3- hydr oxypr opyl ] - 1- oxoazeti di n
-2- yl}benzyl -2, 3, 4,5, 6-pent-ahydr oxyhexanam de (4) OHHOH HHOHOH Nz~
rd& N O F- (NHg)at—NBQna? aletidtivey Blsode Afachad éo 306 5f thbother two phenyl rings.
'4-[5- (4-Fl uorophenyl ) -1-(4-fl uorophenyl am no) - 5- hydr oxy- 2- ( 2- oxo- 4- phenyl
oxazol i di n- 3-car bonyl ) pentyl ] benzonitrile (5) ‘Under argon, 2.5 g of

3- [ 5-(4-f | uoThebeovess fdr-physhiring\the Bb@poyhds df-thd snHulDKeampriséisiteacting an

amine of the formula li with an alkylating or acylating agent which, preferably in the
5 omega position, carries a further functionality - if appropriate in protected form. This
functionality is (after deprotection} used for attaching (LAG), for example with the-

formation of ether, amine or amide bonds.

The examples below serve to illustrate the invention in more detail, without limiting
- 10 the invention to the products and embodiments described in the examples.

Example |
- N-4-[3-(3- Hydroxy-3-pheny[propyl)-2 (4-methoxyphenyl}-4-oxoazetidin-1-yi}-benzyl-5-

15 (2,3.,4,5,6-pentahydroxyhexylamino)pentanamide (3)

O~cH,

0o
H OH
+ H . 3 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~br0mdvaleryl 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.




5 2-one are dissolved in 30 mM of dichloromethane, 3.9 g of 4-[(4-fluoro-
phenyl i m no) met hyl ] benzonitrile are added and the m xture i s cooled to
-10C. 6.4 m of diisopropylethylamne are added to this mi 41 e 2098 t hen,
over a period of 3 mn, 4.05mM of trinmethylsilyl chloride such that the
tenperature does not exceed -5C. At this tenperature, the mxture is
stirred for another hour, and it is then d@doled 10 to -25C. 0.8 m of
titaniumtetrachloride is then added slowy. The dark m xture is stirred
at -25 to - 30MhinyeesgitanadicoftrisiBcul0esigeTd 54 (OGHIBrN0.IMS oA ) s8Ubhg
tartaric a0|%8§$tytlon, and stirring is continued at roomtenperature for 1
hour. 15 nm '20% strengt h sodi um bi carbonate solution are then added, -
and the mxture is stirred for another hour. Follow ng phase separation.,
the org. phase is washed with 15 30 ml_ of water, dried over magnesi um

0
sul fate and dBMbSk-Etyaraxy-Sapfinnyipiepyii2-(4ametioxyabeny-baxeszefidint1-yibenzyl-
bi stri met hyi 93_{23’/3 455%‘399“9%"'52@9%}/‘5“‘”03%‘5'% %;d%gggt reflux for 30 mn and

t hen concentrated under reduc essu The re ue is crystallized wth
et hyl acetate/ heptane. The product is filtered off with suction and dried

(G7ha7FoNs O S RE Sy abRufedin RnPo b RO oo PR &y 5) o,
T Smaaeat s e o st
Vet oo baryl - et mtRodaby3tnda i Entr bl S hlaten G ater
150 S i A

? hgur eact i on rﬁ%@”%’ﬁ&@&?m?tﬂﬂﬁpﬁﬁé §n @ﬂiﬁa >ré|e} G’F&d{eéﬁlaé?: é@é&%ﬁ@?ﬂ&( %’hcadded,'

and the ni xt arendba st3o:1@g). frafs @@mmma@cﬁ@awws@z (CheLieDHussi S
treated 30 w%&azggi oI_r,a m xture of isopropanol/2N sulfuric acid = 10:1
and stirred {PBYORBMM*H kol | owi ng the addition of a spatula tip of solid
sodi um bi.carbonate, the mxture is once nore concentrated under reduced
pressure, .the residue is taken up in ethyl 21 June 2005 19 acetate, the
org. phad@ i &¢Reledd with water and dried and the residue is, after

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

20



renmoval of the solvent, purified by colum 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 Jane 2005

4- (4- Ami nonet hyl phenyl ) - 1- (4-f | uor ophenyl ) - 3-[ 3- (4-f | uor ophenyt) - 3-

hydr oxypr opyl ] azeti di n-2-one (7) 200 ng of 6 are dissolved in 20 m of
ethanol and, with 0.5 m of conc. amoni d8 hydrogenated over Raney ni ckel
at. a hydrogen pressure of 75 bar and at 25C for 10 30 hours.. The catal yst
is filtered @f f-IGi(fFluroptienyl)-1:(|diuoropheaylamino)phydnxy-2{ 2 ¢xadedghenyl-educed

RIB0r 3] ret hanoPraidiainyEabinfichbybehngfi AT, L1 Lraton (8 8 on
422.5 (C25:'|22F2Nﬁ02) M5 (DCl+): 423 (hl\/l'l-H+|) gOﬁ éM+H+ H20) 15 d) d
t
5 T Ben IR e 2 4 3 ot His i R DR AR R P Nor e isBs o
f,ﬂ 4, ]:% ?nra itagéﬂu@neaﬁe 6?$dd5l@etyiﬂiﬁid'mer & Idf&ﬁdifﬂdmbdfeﬂliaﬁeaﬁ%ﬁfw((ﬁfgor%i/ Zfol ved InTﬁe
o o erah ainoynetylisanzohite g Sqded 209 P KU S CIRESOEORS. hder

reduced 20 .ppneisfdisomosidt aﬁwﬁﬁe‘ :ﬂ'@%dldéd rwfnaé hﬁdua’@)bn@%éﬁnbv%k tjefibl of
(Si 2, CH2Cl 2/ et hanol 10: 1 gi ves having a nelting point above

180C and t he3 fidelit B OQEF@%Y'S"E'GH'*CU'WHMNE tagnpergiyre E‘S‘P%Wt &oeed MkH ),

583 (MtH - Hzéy. ﬁﬁ%@hﬁe*&tﬁre e mixture is stirred for another hour, and it is then cooled
N- 4- [ 3-[ 3- (4- Fl uor ophenyl’) - 3-hydr oxypr opyl 2- 4- et hox phenyl)-4 oxoazetid

in-1- ylfbe rt2y25°1;21)(62n¢0ﬁ ltgmetrqd@tﬂa@mgrmw %lﬂW'No R dadaniidreds (8) 21
June 2005 28B4 G261 C80 A ovéthighfNindren 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




| OHOHF N OHN Oa) 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 m_of
met hanol and, with 2.7 g of finely powdered sodiun1carbon§1é”%ﬁ@qu.8 g of
3,4,5-tri hydroxy-6 5 hydroxynethyltetrahydropyran-2-one, stirred at room
tenperature for 30 hours. The mxture is filtered off, the filtrate is
concentrated and the residue is dissolvedi9n 70 Ml of water. Wth
i ce-cooling, INhydrochloric acid is added gradually until the pHis 1-2
(about 50-55 aﬁbt)gte,ﬁlimmfgr lgﬁas%?k taghed Wﬁxhtm@s;mdnm:ie_mruhd tﬁefréd:itri]@é Bllafiéf with
suction, washed wi alittle co ter, an rie r vacuum at
350 Thi s o vaBowlof thecpasih etirited Bl PaHi RO a aERMSRGS R TRBRIS. - 304
(MeH )5 (ESI =) 10898, Ths lIdives B)of molecular weight 418.45 (CasHaoFoN202); MS (DCI+): 419
N-4-[ 3-[3-(4-Fl ugprophenyl ) -3-hydr oxypropyl ] - 2- (4- net hoxyphenyl) - 4-oxoazetid
in-1- yl ] benfMitip-(2, 3] 4, 5, 6- pent ahydr oxyhexanoy! ani no) dodecanani de (8) is
prepared gimlarly to Exanple Il, starting from

1- (4-am nonet hyl phenyl )-3-(3- 15 _
hydr oxy- 3- phehdi(preppoemethylohengd) hidkinoephendl2{3-t-fugrophenylidi s gi ves

"V1 T beney! - 15 o Be R () L anoy] ani no) dbdecanan de of el i ng
poi nt 100C a0 mpbied aleatisapbiedhin 2090 of EhEAELABOVON, 0. VB (CESDRY. anm@aniaM-H* ) .
H3C. G | ~hy<9‘o§<iar(1)/§tgb_%vgr ﬁa%y%cl&al at g‘h({drogen pressure of 75 bar and at 25°C for
- 10 30 hours. The catalyst is filtered off with suction, the filtrate is concentrated 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)




20

3-[5-(tert-Butyl.di nethyl silanyl oxy)-5-(4- quorophenyI)penta x J
azolidin-2- one 10 21 June 2005 21 30 g of 21 Jane 200
3-[5-(4- Fl uorophenyl ) 5- hydr oxypent anoyl ] - 4- phenyl oxazol i di n- 2- one are

di ssolved in 50 m of DWF. 14.3 g of imdazole and 19 g of
tert-butyldinmethylsilyl chloride in 25 nfOof DMF are added, and the

m xture is then stirred at room tenperature until the reaction has gone to

conpletion (2-4 h) The rpgadtrion sol ution 5 igtomncentrated, water is added
and the m xture |s extra wi th ethyl a&é&f«e’%ﬁé organlc phase is
dried over nmag fate and concent ogi ving 10: "C26H34FNOASI -

5phenyl oX

(471.65) MS (d { + Na) 3-[(4-EUuorophenylim no)nethyl]benzonitrile
(11) 10 88 m of para fl oani | i ne are added dropwise to 12 g of
nmet a- cyanobenzal dehyde i 60 nl of J[sopropanol. After 1 h at 60C, the

is allowed to warmto room

product precipitates out. THE
the residue is washed with isopropanol.

tenperature and filtered off,
Drying gives 11 of mp. 101 C 15 C14HOFN2 (224. 24)
3-[5-(tert- B@ﬂy‘!%@%‘[‘ﬁﬁ EPF@HW’BW@U@ﬂam!"GMQS’ﬁﬁéWF?Ciﬁ (BX-f 1 uor ophenyl ami

110) - 2- (2= 0xalg BhEAIRAEALEAHGREacly GRE. H%Qéﬂi%déﬁ"ﬁ%i PEIABINGhD! arfy, W) HOCH |

di i sopr opyl et?-ﬁw afifinely Bewdered sadium carbenate agd K58 ¢ 06 B4, Hrtrihydabayet-hy | -
si lanyl OXX) Rydrdsrh Ry BRI obPERLABRY! drirda Rip Fibrh RiAGHattl TorsPRSurs. th%) and

12.5 g of
mixture is filtered off, the filtrate is concentrated and the residue is dissolved in 70 ml

of water. With ice-cooling, 1N hydrochlorac acid is added gradua{ly until the pHis 1-2
, (about 50-55 ml). The free acid preCIp:tates out and is filtered off 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-Butyld|methylsﬂanyloxy)—5 -(4- ﬂuorophenyl)pentanoyl]-4~phenyloxazol|d|n-2-
one (10)



I

W

'3-[(4-fl uorophenylinino)methyl]benzonitrile 11 in 200 m of methyl ene

chloride, and 7.1 m of trimethylsilyl chloride are added dropvm se. After
1 h, 3.4 m of titanium25 tetrachl oride are added dropwi sé’ AN 3¢ The
m xture is stirred at -10C for 3 h and then allowed to stand at -30C for
another 12 h. 8 m of acetic acid and 140 m of a 21 June 2005 22 7%
strength aqueous tartaric acid solution akté then added, and stirring is
continued at roomtenperature for another 2 h. 50 mi of 20% strength
aqueous sodi Uﬂﬂg Mt&@eﬁluewphbhyi}EMydmkppBMarmyaduphbanblm ﬁ:icmtelare i's

th t d h . Th
or gan ¢ phas e L0 syar B TG G 6766 thd Ta g B PUDIeRHB i {1 o
b [ lchioi P gitehyd eah firrd Mnl Thi

g ves. 15 CROSERNROIS (BOB 6o) S dedmmaga'?éme“ S abrodi) . T
3-[3-[ 3- (terte'BB‘PW‘H?h‘Ef‘\‘Fg%‘F?%HQIh@i;)’“% qQ gemp! B?%@%H}WWSBW]" SPJl(t@nH uor

ophenyl) - 4 wc@maﬁgteudwate?1§/édd%mrthé hi.haré;},%)arblé’t@d wilbethifilacéttle. GRk- CHA
k ~-NN F 0 F Under a mxture of 1

3
3-[5-(tert- b@[gqr@ﬁ ﬁl@qufsglnpgﬁyqardjaﬁgn@n(msulfate %nd concentrated, giving 10:
f | uor ophenyl )Czi;nggﬁNfigP(ﬁ?P'E%TWSa@S'l‘Pé 420)(21@%0 4- phenyl oxazol i di ne- 3-
b

carbonyl ) pentyl]benzonitrile 12, 50 'm of trimethylsilylacetamde, 0.5 g
of 15 tetrabutyl ammoni um fluoride and 100 ml of tert-butyl methyl ether is

stirred at r QOW-FiS degglméﬁgf/“q%/thwbt Hzoﬂrﬁee _he reaction hajs ended_, 5n

of acetic acid are a Ice-c ing, and the mxture is
concentrdfed. The residue is separated by silica gel chromatography. (ethyl

acet at e/ hept 38%nior %@?Q-ﬂuc;rrggéilir% gr%sad]d%%i 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)

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 12.5 g of
3-[(4-ﬂuorophenylimino)metiiyi]benzonitri!e 11 in 200 ml of methylene chioride, and
_ 7.1 mi of trimethylsityl chloride are added dropwise. After 1 h, 3.4 ml of titaﬁium
25 | tetrachloride are added dropwise at -10°C. The mixture 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



C31H34F2N22Si (532.71) Ms (ESI) 555 (M + Na) 20

3-{1-(4-Fl uorophenyl)-3-[3-(4-fluorophenyl) -3-hydroxypr opyl %-4- oxgazeti di n-
2-yl}- benzonitrile (14) 21 June 2005 23 H F OF 10 ni 6f Jyngguos
hydrochl oric acid are added to 7.8 g of 3-[3-[3-(tert-butyldi nmethyl -

si | anyl oxy) - 3- (4-fl uorophenyl ) propyl]-1-(4-fluorophenyl)-4-oxoazetidi n-2-
yl ] benzonitrile (13) in 200 mM of nethand2 and the m xture is stirred for
12 h. 5 Aqueous -sodi um bi carbonate solution is added to the reaction

m xture, whi 2t steengtteaquenxisitatdrizchond sdiutivet gl thae addidd) and &tirrihfds eodtitlied

hase is dried over magnesium sulfate, . con rated. and purified by silica
Dol ohr omat ot RO tepergre tar apaiier £ hoea iR of St stedtuy dquebus sadigim, 0x 14 -
C25H20F2N2 Q2 hydtdGertBifildS of itidh)ard dded, MhbHig Rixtlfe iBETP$tRred \or another hour

4- ( 3- Ami nonet hyl phenyl )-1-(4-fl uorophenyl)-.3-[3-(4-fl uorophenyl) - 3-hydroxyp
ropyl ]- azet ﬁvﬁ ﬁgtﬂafé%%?ﬂ'(tﬁmetwlmch' rige. %(Ehﬁ %941@0 Rhase ig drigd o¥el magnesigmy

hydr ogen pr esgiite @hcdirdléd and parifidQly Qn&algé:%hfdnhﬁbg.aaﬁ%étﬁy;?’n _
[3-(4-fl uorophenél() - 3- hydroxyprop¥l ]-4- oxoazeti di n-2-yl}benzonitrile 5 are
reacted in acdaletheptana RARoP WA This aivesat2 concentrated ammonia with 1.0 g

of Raney-N cggl,IBN,0,Si (695.89) MS (ESI) 696 (M + H)

3-[3-[3-(tert-Butyldimethylisitanyloxy)-3-(4-fluorophenyl )propyl]-1-(4-fluorophenyl)-4-
- 10 oxoazetidin-2-yl]benzonitrile (13)

H,G

CH,
H§ ><CH3
o

F

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-Fluorophenyh)-3-[3-(4-flucrophenyl)-3-hydroxypropyl}-4-oxoazetidin-2-yl}-
benzonitrile (14) ‘



20 h. The reaction solution is filtered, concentrated and separat ed by
silica gel 20 chromatography (net hyI ene' chl ori de/ net hanol 0/ 1 This

gi ves 15: C25H24F2N2Q2 (422.48) Ms (ESI) 405 (M+ H - 1 9yney 2005

24 Exanple V

N- 3-{2- (4- Fl uor ophenyl )-4-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] - 4 oxoazet i di
n-2-yl }- benzyl-2,3, 4,5, 6-pentahydroxyhednanide (16 ) OHH HOH OHO™
1~ 1~-1 N F OS5 F 25 ng of -sodi um carbonate are added to a solution of 100
ng of 4-(3-am nonefhyl -

phenyl)-1-(4-fl uor phenyl ) 3=(,4-fl uorophenyl ) - 3- hydr oxypropyl ] azeti di n- 2
-one 6 and 46 48Q ri hydr oxy- 6- hydr oxynet hyl t et rahydr opyr an- 2- one
in5mM of @ the m xture is stirred at roomtenperature until
t he reaction pas”gong”10 N-eyconpl etion. The reaction solution is filtered
and concentrdted. The re is purified by HPLC (Knauer
Eur ospher - 100- 10- C18, vvat p 1% trifluoroacetic acid)/acetonitrile (0.1%
trifluoroacetic acid) 80/ 20 -> 10/90). This gives 16: C31H34F2N2C8
ESO?SG{Z)Z ?/S (!JEEShl)of GDIJh)(ndhIdr&;abﬁiﬁaeamled tM?Bgof% [?]-[Sd(tert-butyldlmle]thyl- '

4- Fl uo 4- af Op. - ro - 4- oxoazeti
din-2-yl }- !ﬂxggf'g%ﬂé?ﬂo?é Wé)?ﬁ&yu ﬁr&&f{ﬁéﬂ'&ﬁfm tf#lw?’?a?ygd'f‘#fl uor oacet at e
17) O CH C]-lylﬂtien‘toﬁtrﬁ'i(__) in 200 m! of methanol, and the mixture is stirred for 12 h.

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 autoelave, 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)




N~/~~ 01\~ HCH3 NFOFO FF F 20 A solution of 100 ny of

4- (3-am nonet hyl phenyl ) -1-(4-fl uorophenyl)-3-[ 3-(4-
f I uor ophenyl ) - 3- hydr oxypr opyl ] azeti di n- 2-one (15), 64 ng of!June 2005
3- car boxypropyl - trimethyl anmoni um chl oride, 93 pl of
di i sopropyl carbodii mde, 65 ng of hydroxybenzotriazole and 60, pl of
diisopropylethylamne in 2 m of nethyleng421 June 2005 25 chloride is
stirred at room-tenperature for 12 h. Water is added, and the m xture is
extracted w tiéxaflidyl ene chloride. The organic phase is dried over
magnesi um sul fate, concentrated and separated by HPLC ( Knauer
Eur ospher-100-10-C18, water (0.1 %trifluoroacetic acid)/acetonitrile
(0.1%triflugy@ JF [ 5
oL ABESNCH (54%%-?%71%0%% §I?148[@ ézglub%fﬁeﬂt)q qudro;gbéf)?ﬂ-\ifo?(oézaldm 2-y1}-
[ 3- (3-{2- (4- Hen 8@1@@6 yema[lmrempxmrmsnéiﬁd) 3 hydr oxypr opyl ] - 4- oxoazet i
din-2- 10 vyl }benzyl car bam) - 2- hydr pe@pyl ]t ri met hyl ammoni um
OC]—U(H%E\/HHNCHSCHH:% NOFO/ \ FF
N _
N ,

2,2,2-trifluoroac
OH OH

F 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-Fluorophenyi)-4-[3-(4-fluorophenyl)-3- hydroxypropy!]—4—oxoazetxd|n-2 yI }-
benzylcarbamoyf)propyl]tnmethylammomum 2,2 2-trifluoroacetate (1 (__)

. O CH

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 -




18 is prepared simlarly to 17 starting from 100 ng of

4- ( 3- am nonet hyl phenyl ) - 1- (4- : S

fl uorophenyl)-3-[ 3-(4-fl uorophenyl) - 3-hydroxypropyl ] azeti d%-‘lﬁq%%%osl& 64
mg of (3- carboxy-2-hydroxypropyl)trinmethyl ammoni um chloride, 93 (err)l

di i sopropyl carbodiinm de, 15 and-65 ng of hydroxybenzotriazole in 2 m of
met hyl ene chloride. Wthout any extracti@s step, the reaction solution is
concentrated and then purified by HPLC (Merck-Hi bar-Li chrospher 100- RP-18,

wat er (0 1 % dnldrideus srasEhi reoftiefhpRi@edor 12 hl WatdiGs ddded, dntllthe FaGR isC

aci d) 80/ 20 -> 10/90). This gives 18: C32H38F2N3(4 (566 67) M5 (ESI) 567
(M + H) 20 %ﬁﬁ ted With rpethylene chloride. The organic phase is dried over magnesium

N-[5- (3-{1- (%uﬁa@&&mﬂﬁ{e)wﬁfdép(a@éé B9mlare@oﬂahe§35bmbﬁéymmmtﬂ1a4 oxoaze
tidin-2- yl}phenylcar banoyl ) penty ent ahydr oxyhexanam de 19) 21

June 2005 2evatef (©. 156 teifluorpangtic acrd acaﬁowtrﬂe (ﬂ 1% tajlucupacemcrac@)ﬁ 80426 &>
prepared g ni iho;?/efdgymu@ lg)%}_%i,ﬁggpggrggrzméms%‘é%fmﬂesn) 551 (M + H)

4- ( 3- am nonet heny

fl uorophenyl) - 3- [3 (4-fluorophenyl)-3-hydroxypropyl ] azetidi n-2-one 15, 108
ng of 6- 5 ( )%m vii- pent ahydr oxyhexanoyl am no) hexanoi ¢ acid, 93 N of

di i sopropyl car T m de and 65 ng of hydroxybenzotriazole in 2 m of

met hyl ene. chloride. This gives 10: C37H4A5F2N3® (713.78) Ms (ESI) 714 (M

tH 0O O_[[?’-(fi{Z\(a-lflluorophenyl)—ét-{S-(4—ﬂuorophen'yl)—3-hydraxypropy!]—4—oxoazeticiin—2-
- 10 yl}benzylcarbamoyi)—2~hydroxypropyl]trimethylammb_nium 2,2,2-triflucroacetate (18)
9 OH CH
N7 N\Eﬁ‘“&

N O
- 0 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)



10 0 OH OH {2-[2-(2,3,4,5,6-Pentahydroxyhexanoy|anino)ethoxy]ethoxy}acetic
acid (20) 172 ng of sodium carbonate are added to a solutgqp @&g

[ 2- (2 15 am noet hoxy) et hoxy] acetic acid and 318 ng of 3,4, ok § Xy- 6-
hydr oxynet hyl t et rahydr opyran-2-one in 10 ml of nethanol, and the m xture is
stirred at roomtenperature until the reaction has gone to conpletion. The
reaction solution is filtered and concenZ®ated. The residue is taken up in
wat er and acetonitrile (1/1), resulting in the formation of 2 phases. The

aqueous phase is g¢pncent ratgd and 20 cont & nsp209H CL2H23NOLO (341. 32) M5
I WQ lDO—lO—lO—|~H/NO

(ESI) 342 (M + .H) | Exanp

OHOH FOF

N (2-{2- [(3-{ henyl) 3-[3-(4- quoropHenyI) 3- hydr oxypropyl ] - 4 (0)'¢
oazeti di n- o

- 2-yl } benzyl car banmoyl) net K ] et hoxy}ethyl)-2, 3, 4,5, 6- pent ahydr oxyhexanam de

21) 5 21 is prepared simlar¥ky to 18 starting from 100 ng of

4- ( 3- am nonet hyl phenyl ) - 1- (4- A

fl uorophenyl) - 3- [3 (4-f1 uorophenyl) - 3-hydroxypropyl]azetidi n-2-one (15),

122 mg of {39li2p a%&snﬁllﬁﬂmn%dﬁhgmhﬁxwwﬁ%@%rﬁhbﬁi&ﬂ]ﬁimwha@et' c

acid (20), 93 N di i sopropyl carbodiimde an ny
hydr oxybenz of'\“i’TQEB‘P'y'l %{%(%”%PPWYHTW%9WF%]FW—%@'"*?’rﬂ"@ 15, 168 my of 6-

C37HISF2NG01 b 8, 426-HRhiaMydidlexandfiamiioihétanold ddid, 93 i of

diisopropylcarbodiimide and 65 mg of hydroxybenzotnazoie in 2 ml of methylene.

ZT

chloride. This gives 10:
CarHysF2N3Og (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 OHHHH/ NOOHOH FOF Exanmple X
N-(2-{2-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl) - 3- hy X yl ] - 4-ox
oazeti din- 15 g‘murYépi(?O%

2-yl }benzyl car banoyl ) net hoxy] et hoxy} et hyl) -2, 3, 4, 5, 6- pent ahydr oxyhexanani de

(22) 22 is prepared simlarly to 18 starting from 100 ng of

fl uorophenyl)-3-13-(4-fl uorophenyl) - 3-hydroxypropyl ] azetidi n-2-one, 122 ny

of {2-[2- 20 (2,3,4,5, 6-p hydr oxyhexanoyl am n ethmx ket hoxy}acetic acid
»diiji de _and 63 \?g\pf h beyizotriazole in 2

m of dinethyl 11 nf\p?\@ce ri ThIS gives 22: ‘

C37HA5F2N3011 @

In a_hydjogenation apparatdsy.a suspension of 1.12 g of

2,3,4-triacetoxy-1-{2-[2-(2- azi do-ethoxy)ethoxy]acetyl)-5-hydroxypentyl

at nrosphere of,, [ for e.re tion is filtered and

concent r at ed. Q%Qm?ﬂgﬁgagoyﬁnggpﬁ@myg %Eﬁﬂﬁg%iﬁgéyP@W@hwﬁ'mﬂﬁ*@@@ﬁ €480 (M

+H , - 1QE8Z CH

4- (4- am nonet hyl phenyl ) - 1- (4- 27

20, 93 NI of dii soroyl (o}

2,3,4-Tri acet oX - ‘ am noet hoxy) et hoxy] acet yl } - 5- hydr oxypent yl

acetate (23) 'O11I- J-U*@}l—@ H2N-, , ~O ~O~~i ~u~/ SOH H3CY IOIOCH3 0 0

acetate and N-(2--i3-{Ré¢hEiuoriphienyl)-B+3$4-106rophenyl)-2hpdvorypropylphakeazaiidier an
5

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)



OH HO-OC-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 hogg{#gt hyl car
banmoyl ) - net hoxy) et hoxy] et hoxy}acetic acid (?41 A sol ution
2,3,4-triacetoxy-1-{2-[2-(2-am noet hoxy) et hoxy] acetyl }-5- hydroxypent yI
acetate 23, 1.15 g of [2-(2-carboxynethoxyethoxy)ethoxy]acetic acid, 15
400 pl of diisopropylcarbodiimde and 2888mg of hydroxybenzotriazole in 20
m . of methylene chloride is stirred at roomtenperature for 12 h. The
reaction sol B3.4itriacetoxyehi [B-(2asmihoatibxgetanglaedtylsb-fdrGypnttiacetate (23)

Eur ospher - 100- 10- C18, water (0. trifluoroacetic acid)/acetonitrile (0. 1%
trifluoroacetic acid) = 80/20 ZECE%QO) This = gives 24: C28H45NO18 g
(683.67) Ms (ESI) 684 (M +QH)

[2- ({2-[2- (3r&S 6 Fols

oxy- 2- oxohept yl oxy) et hoxy] et hyl car bam
oyl } - net hoxy) et hoxy] acetijc (2%) 21 June 2005 29 0 O OC/ CH3
HOyO-~O-/NOH 0 11O 1 HIl'S 500 25 is prepared simlarly to 24
starting from 500 ng of 2, 4tr|Qacetoxy1{2[2(2-

ot boxy ot hoA “M&z“et WA DEERP P B201 2o b r2de and
288 f 5 X I
28¢ rrgCZgH41 N%zsia?lé nigﬁggﬂg%ﬂxk}sa@é%&hy&Oﬂ/{ﬁhtyﬁacéf&t‘émﬂd@ﬂé gHRReYNicken i 91 ves

{2- [ 2- ({2 [ 219&myotethanal %m%ﬂwmn@ﬁyaaaﬁﬁ%@ﬁf%fdmﬂy@wm& Ape ceadtignoy| } -
solution is filtered and concentrated. The residue contains 23:
C20HasNO12 (479.49) MS (ESI) 480 (M + H)

- O
' o j’ %M—CH:,
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) |




met hoxy) et hoxy] et hoxy}acetic acid (26) 0O OHCOH HO ~ O-~O, ~

N,,~O-~-OCH 10 OO0 OH OH At roomtenperature, 100 (err)% 8 a?
sodi um net hoxi de sol ution in nethanol are added to-a sol uf! oW's 00 ng 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 } met hoxy) et hoxy] et hoxy}acetic acid (24) in 5
m of - nmethanol, and the mxture is stirregd for 2 h. 1 g of Anberlite IR
120 is added to:the 15 reaction solution and the mixture is stirred for 10
mn, filtered and concentrated, giving 26: CZ@JI437I\5)14 (515.52) Ms (ESI)

516 (M + H) CHY oy
[ 2- ({2 [ 2- (3, 4 5, 6, 7- Pent ahydi oxy- 2- oxoheqt y! xy et hof(y] et hyl car banoyl } net-h

oxy} 20 eth ce?m@f‘dgtm OHhOH OOOCHOH27 is
prepared simlafly to 26 stgrting fromH’ZQO 284 This gives 27: :
C261- 1411\ 111017(471. 46) MS (ESI) 472 (M ¥ H 2ﬂ]’ur?e 2005 30 Exanple X

N-(4-{1-(4-Fl uorophenyl)-3-[3-(4- fI uor ophényl ) - 3°hydr oxypr opy! | - 4- oxoazet i d
benzyl ) 2- ( 22015 BRI Fiarteto 24 Staing o500 oo 2 ARG R RR ) et i
5 car banoy| } astinasty)efétbonjatdtg)§ihadexpperdd acatite RE 927 g of(N )ro, O, -,,
O-ifud O QanWefaoxyeF thoxy)acetic acid, 400 i of diisopropylcarbodiimide and 288 mg of
5 hydroxybenzotriazole in 20 ml of methylene‘chlorsde. This gives 25:
CasHatNOy7 (639.61) MS (ESI) 640 (M + H)

{2-[2 ~({2-[2-(3,4,5,6,7- Pentahydroxy-2-oxoheptyloxy)ethoxy}ethylcarbamoyi}

methoxy)ethoxy]jethoxy}acetic acid (26) .
O OH OH

| 0/\/ ~ "o N\/\O/\/O -OH
10 \n/\ /\ﬂ/ 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)ethoxylethoxylacetic 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 ", 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

o HOY——‘O\/\O/\H(H\/\O/\/O\/IH)\KK/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)




28 is prepared simlarly to 18 starting from62 ng of

4- (4- am nonet hyI phenyl) - 1- (4-

f | uor ophenyl ) -3-[3-(4-fl uorophenyl ) - 3- hydr oxypr opyl | azet i diZA-~8084895 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 } met hoxy
) 10 et hoxy]ethoxy}acetic acid 17, 57 (er8)l of diisopropyl carbodiimde and
40 mg of hydroxybenzotriazole in 2 m of dinmethylformam de. This gives 19:
CASH59F2N301 Exabps: ¥B) MS (ESI) 920 (M + H) Exanple XI1 15

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

I n-2-yl}- -

b 1)-2-{2 1 1doroghényb)- B[ 3L 4P - ﬁqmw A8 et hyl
- e(r:]g?/b;rmyl{ } ir;[eﬁ;gé(g %@h?a% }‘tf))ﬁm[(S ;@cet am de 6O)\()fl—?T OOt3~O~~f§j—ih(~25 ?H L.
HeN n O/ O-~8€ {6 % epighydroxy- p%o@&PB’FQW)eH?QXyHW“lB starting

from62 g oi;au%aé&y?m %acétz{rﬁlde (28)
fl uorophenyl)-3-[3-(4 quorophenyI hydroxypropyl]azet|d|n 2-one_ 15, 76

ng of {2-
W\&%Myfb}ﬁﬂ%@}é?ﬁv%@} met h
i dg26, 57 pl of dbi sopropyl carbo@hki dhde and 40

[2-({2-[2-(3,4,5, @

oxy) - et hoxy] et _ho

ng of 21 June [hydr oxybenzotriazole in 2 m of dinethylformam de.
This gives 29X LASHFOPRN3014 (919. 98) M5 (ESI) 920 (M + H) Exarrple X 5
N-(4-{1-(4- FlFuorophenyI ) 3-(4-fluorophenyl) - 3- hydroxypropyl ] -4-oxoazetid
I n-2-yl}-

benzyl )=2-[2- ({2-[2- (3, 4, 5, 6, 7- pent ahydr oxy- 2- oxohept yl oxy) et hoxy] - et hyl car
baroyl } - et bexypephedimralyasi1getdrdRy from 62 mg of 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}—
benzyl)-2-{2-{2-({2-[2-(3,4,5,6,7-pentahydroxy-2-oxo-heptyloxy)ethoxylethyl-
carbamoyl}methexy)ethoxylethoxy}acetamide (29)

H H
0. N 0 ; OH
.\"/\0/\/ \/\O/\rr ~TN g TN
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



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

f | uor ophenyl ) - 3- [ 3- (4- f1 uor ophenyl ) - 3- hydr oxypr opyi | azet i d?hJ979A%% 76 ngy

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

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

et hoxy] acetic acid (Z7), 62 pi of diisopr@pyl carbodiinide and 44 ng of
hydr oxybenzotriazole in 2 m of dinmethylformam de. This gives 30:

CA3H55F2N3014Ydiaxypgmstrggplens 2rasindigethyfamanijie Ekhisrpives 20V

N (3-{1-(4- FI@“%%pI@@s 1L 1 Qﬁ.b%'ﬂé'(ﬁhﬁcﬁébo(*ﬂfﬂﬂ)) - 3- hydr oxypr opyl ] - 4- oxoazet 'i .d

In-2-yi)- 20

benzyl y-2-12-({2-[2-(3, 4,5, 6, 7- pent ahydr oxy- 2- oxohept yl oxy) et hoxy] et hyl carb
anoyl }- net hcg%}'ﬁnggy] acetamde (31) 0 ~HHH H O~~~~~ vOH Fo O

FOF 31 is prepare
4- ( 3-am nénet hyl phenyl )-1-(4 21 June 2005 32

simlarly to 18 starting from 68 ng of

OH CH N

f ot opb ey NPt o o A b BN S R £ oo drendin 4 7°

ng of [2-

r oxy- 2- oxohe ey BH{RISY3 21506,V prhbaivard)y Tebkhe iy]!o@?]éw»ﬂ@wda@bé}ﬁéﬁ}-
(0]

: ¥
(L7), 62 pl of diisopropylcarbodjimde and 44 ny ydr o0xybenzot ri aZol e
in2n of diMg Wﬁ?‘ﬁ?ﬁggﬁe@‘d? gi ves 31: C43H55F2N3014 5 (875.93) M5

(ESI) 876 (M+ H)

H 0\/\0 ﬁ\/\ -0
. ~" 0
iy

H

QoH  OH

H

OH

10 30 is prepared similarly to 18 starting from 68 mg of 4-(4-aminomethylphenyl)-1-(4-

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

[2-(3 ,4,5,'6.7—pentahydroxy-2—oxoheptyloxy)ethoxy]ethylcarbamoyl}methoxy)-
ethoxylacetic acid (27), 62 pl of diisopropylcarbodiimide and 44 mg of

hydroxybenzotriazole in 2 ml of dimethylformamide. This gives 30: C43H55F2N3014 ‘

19 (875.93) MS (ESI) 876 (M + H)

' Example XIV

N-‘(S-{1-(4-Fluorophenyl)-3—[3~(4-ﬂuoropheny|)—3-hydroxypropyl]—4-dxoazetidin-2-yl}-
- 20 benzyi)—2—[2-({2-[2—(3,4,5,6,T—pentahydroxy~2—0xoheptyloxy)ethoky]ethylcarbamoyl}-

methoxy)ethoxy]acetamide (31)

O
H

H
O\/\ N\/\ O A '

OH OH

H

OH

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



Exanpl e XV

[ 3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] -4-oxoazeti
di n-2- 10 yl }benzyl car banoyl ) propyl ]Jtri met hyl ammonium trifl uoroacetate (32)
O F  IFF II~-O HN OHO!:N33 NNOHC F 91 ng2ofJune 2005
(3-carboxypropyl)trinmethyl anmoni um chl oride are dissolved in 5 m of

di net hyl formam de, and the solution is @8oled to OC. 0.055 m of

N- net hyl nmor phol i ne, 210 of

4- (4- am nofraraghednd[3-(4iyarophemyl odhydspixypropyiazetidins2-one (15), 76 mg of [2-

fl uor ophen LAl =2 Y/ of

N- hydr oxy bg%i%fjr?%??eg]?\ag%b%& Z%ék%r}ébtﬁo%&tho;y]eﬂﬁ/lcarbamoyl}methoxy)-

1- et hyl - 3-ft&e@}aéﬂthﬁécﬁdﬁmmmpyéﬂcﬂiebbm@yicﬁrbw' iyl f ashiomglef are added |
successi ve and the reactio olutjop is r | tQ roomtenperature an
stirred f rwh?.nzqtﬁazqﬁ%at?ir@rpsfr%ww oA Ll GESE L forehissF ehlified
pressur 1 : s £ gken up in sat. sodium bi carbonate sol ution,
sti rred&?aﬁcg#ggr?zgnnst g%lzggg(sﬁungig reduced pressure. Repeatedly, this

residue is stirred in acetone and the suspension is filtered. The conbi ned

filtrates @ ntrated and purified chromatographically (RP18;
acetonitri%&v@gg\?l/z, wth 0.1%trifluoroacetic acid). This gives

[ 3-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-4-
tidin-2-yl I I trimethyl ' trifl, t at
of 25 ol dail-GlaorEgnor - Breaiobhnk S Rl SRRy Do tiosds 24

(MtH10  ylibenzylcarbamoyl)propyijtrimethytammonium trifluoroacetate (32)

.= ® L 8 0}\:\ oH,

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").




g

21 June 2005 33 Example XVMI H. HCHG F F FO0 F : S
Oodecyl-[3-(4-{1-(4-f|uorophenyl)=3-[3-(4!f1u0rophenyl)-3-h¥3rox ropyl ] - 4-
5 oxoazet i di n-2-yl } benzyl car banoyl ) pr opyl ] di met hyl ammoni unft PHR§ acet ate
(33) The conpound of Exanple XVI is obtained |like that of Exanple XV, with
the 'difference that, instead of (3-carboxypropyl)trinethylamonium - -

chloride,i(3-'carboxypropyr)dodecyldineth?gahnnniun1chLoride is used. This
gives 10- R . - o e - o : o
dodecyl -[ 3-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
ox0azetrdin-qa&h&gggyylcarbannyl)propyl}dinethy1annbniun1trif|uoroacetate

of .  nol ecular I ght 703.96 (C43H59F2N303; cation); Ms (ESI): 704.70 -~
(MrH ).  Exanple XVl 15 H : . o P
Dodecyl - [ 10- (4- { 1- (¢#-f | uor - 3-[3- (4-fl uor ophenyl ) - 3--hydr oxypr opyl) - 4
- oxoazeti di n- 24 eng) ek decyl ] di met hyl ammoni um tri fl uoroacetate

fBbtai ned |ike that of Exanple XV, with
A\car boxypropyl ) trimet hyl anmoni um o
hyl ammoni um chl ori de i s’ used. This.

34) .The conpo
the 20 differf
chl ori-de, -(10-

€ thate” 'K
carboxydec

@.

gi ves _ - . , _ _
dodecyl -[10-(4-{1-(4-fl uorophanyI ) -B-[ 3- (4~L| uor ophenyl ) -3- hydr oxypr opyl ] -4
- oxoazeti di n-2-yl)benzyl car ba gcyl ] di met hyl ammoni um tri fl uoroacet ate

of nol ecul ar wei-ght 803. 16 (C50Hf4F2N303; .cat{on); Ms (ESI): 803.77 (M.
25 . . - . . ) . ) . 7 . B - >

~ DodecyH[3-(4-{1-(4-fluorophenyl)-3-[3-{4-fluoropheny})-3-hydroxypropyll-4-
R 5. oxoazetidin-2-yl}benzylcarbamoyi)propyljdimethylammonium trifluoroacetate (33).

The compound of Example XVI 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 (CaaHssF2NsOs; 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




21 June 2005 34Exarrp|eXVI'II—HOCHy , ~\V1Fi OH N-FFOHOOFHO

CH OHONH E\ ,
Benzyl - (4-{4-[3-[3-(4-fl uorophenyl) 3- hydroxypropyl] 2-(4- %HH'&‘%@%WI) 4
5

oxoazeti di n-1-yl ] benzyl carbanoyl }butyl)-(2, 3, 4,5, 6- pentahydroxyhexyl)annonl
um trifluoroacetate (35) a) Methyl 34

5-[ benzyl - (2, 3, 4, 5, 6- pent ahydr oxyhexyl ) am no] pent anoate 36 10 At room
t enper at ur e, EXaxﬁﬁ!egX\dﬂ 6- benzyl am nohexane- 1, 2, 3, 4, 5-pentanol are

suspended in 30 m of dry di rreg‘dxllforrram de, 1.45 g of potassium carbonate,
0.83 g of potassi umpHodi de gar( 86 m of nmethyl 5-bronovalerate are added
room tenperature overnight. The next day,

and the m xtu
eredﬁ\:lggt t he flltr%he i s concentrated under

t he reacti onFR
reduced pressure and, fgey15 puri bt on, sobj gcted to chronat ography
(silica gel; ethyl ace®ate hanok/ wat eryo 5/ f70.1). This gi ves nethyl
5-[ benzyl - (2, 3, 4,5, 6-pent & {ﬁntanoate of nolecular
). b)
5-[Benzyl - (2, 3, 4, 5, 6- pent ahydr ox d%bentan0|c acid 37) 20 At room
tenperature, 0.46 g of nethyl 5-[benzyl-( 4,5, 6- pent ahydr oxyhexyl ) -
am no] pentanoate is dissolved in a m xt of 5 m of ethanol and 5 ni of

wei ght 385. 46 (Cl9H31NOY);
wat er,

Benzyl-(4-{4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-
5 oxoazetidin-1-yl}benzylcarbamoylf}butyl)-(2,3,4,5 6-pentahydroxyhexyl)ammonzum

trifluoroacetate (3 (___)
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



0.4 g of potassium hydroxide is added and the mixture 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, neut r al i Zédupg £H0°
hydrochloric 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 préssure. This gives 5-[benzyl -
(2,3, 4,5, 6-pent ahydr oxyhexyl-) am no] pent anoi ¢ aci d of nol ecul ar wei ght
371. 43 ( Cl8HaonaWated/S HebSile pRidxchis (shspénded ib ethano), the suspension is filtered

- 3-[5-(tert-By é(ﬁdntﬁﬁ rﬂ:t‘l%aéé/ | %oln%ﬁ/tbaq%q Lng’er(reduce pregsurgy'm £ Sﬁteg g%erlzyl—_

phenyl oxazol i

30[ 5f (4-fl ugr(amheﬁﬁg)e;rﬁaﬂiwhsghmf)@hﬁmyéﬂngﬁi:gfagmyéfo?@éwl%:dm?l&m&ts 13.6 g

10 of tert t 0 an g of imdazole are

di ssolved in § "E‘fﬁ(gf) %@%9&?34%%& and the mxture is stirred at 60C

for 90 mm After the reaction has ended the m'xture I's dissolved in
extracted twice w he organi ¢ phase is dried

hyl
| g;[/e?/ rrg;ﬁteg}[ mggw(%%utwﬂfm%we@nambéﬁ # H?ﬁoebe@vi)ma@noy Mduced pressure.

This gives 3- F{hénggb%gohgmt%ﬁié hyl'si | anyl oxy) - 5- (4-fl uor ophenyl) 15
pent anoyl ] - 4- phenyl oxazol i di n-"Z-one of nol ecul ar wei ght 471. 65

(C26H34FNO4SI ); M8 (ESI): 340.28 (NH - HOSi (CH3) 2C(CH3) 3). d)

4-5- (tert - Buky, 4]51[1 ;;IE;Q)C() b ﬂ@ﬁyﬁo&%ema%yf-ﬁth?x%}&%xa]za‘léln- -c}»{?ééx%%]ﬁ nyl)-

2- (2- oxo0-4-ph '1di'ne-3-carb enzoni tr
16.2 g ofi0 of tert-butyldrmethylsnlyl chlonde and 10.2 g of imidazole are dissolved in 36 ml of

3-[5-(tert-b I pent henyl -
OXLZOF. i - e BEIratigt, BIh bl i Slsptf 3 BRRERY o P ARPYe! peeRog
Honi g base &ndended.4hg nwktuzb:p (difssnbreudmymtrbmt;dtatmand)emadftyﬂ hheémlwarted_e are
added, and t ed to -10C. 2 of trinmethylsi]lyl
triflate ar etrgg(??%rtfé pﬁ% 14 '&gc F@S"‘ifs‘“é%”‘iﬁ‘ﬂ%ﬁ“ﬁ%ﬁi @hareiargf F?f%f@&*é ed—%lﬁ’@,rf or
30 min. The seducedpresssrd. [This giosd B4b- (tert=b&@ﬂ‘dlme.thylsilanyloxy)-s-(4~ﬂuorophenyl)-

15 pentanoyl]-4-phenyloxazolidin-2-one of molecular weight 471.65 (CzsHz4FNO,SI);

MS (ESI): 340.28 (M_H"- HOSIi(CH3),C(CHa)3).

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% i
strength sodium hydrogensdlﬁte 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)-




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 succed3iWBey0Gt t h 200
m of 2N sulfuric acid, 300 Ml of 20% strength sodi um hydrogensulfite

sol ution and sat. sodiumchloride solution. The 30 organic phase is dried
over magnesi um sul fate and concentrated ufider reduced pressure, and the
residue is purified on silica gel using n-heptane/ethyl acetate 3/1. This
- gives 2-(2-oxo0-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile of melecular

ot 3 (L er e DUl 707 OMESH.ANREH) e (i) 5HEBIMRPY iy~ et hoxyphenyl }.

21 June 2005
2- (2- 0x0- 4- phenyl oxazol i di ne- 3- carbonyl)pentylan1no]benzonltrlIe of

g;jl ecul ar el) g%-[f?—?terth t;glg;?net y sulany oxy)-3 (4|\-/fflsuo(rgpshen.yl)gr%%yl? 12- %Mntthogyhﬁyl%)

4-[3-[ 3- (Berm@@tadedamem}ﬂeﬁtbﬁwé @0oy) - 3- (4-f1 uorophenyl ) propyl ] - 2- (4- met ho
xyhenyl) 5 4-oxo-azetidin-1-yl]benzonitrile 40) 13.2 g of

4-[5-(tert-butyl di met hyl sil anyl oxy) 5-(4-fluorophenyl)-1-(4-nmet hoxyphenyl) -
2- (2- oxo- 4- phgrry @f‘dﬁ-{fﬂ{}é@bﬂﬁﬁ(ﬁmﬁ P’ |é>88%t(ﬁ-fﬁ‘1%}d}>g»leg9|2ﬁo(ﬁ'rhéﬂhb?yp%ﬁyl}

di ssolved in nmet h et her

N, O bi s(tri n@t(ﬁsﬂxgr‘i quﬁmﬂm %—ﬁ@rbmylipﬁﬁylamw@lbwzmmmls areudissolvesf in

B L S R

m of acd®i c146im! efract M}Oﬂtdféeirm@wmmmmn Queridesindetratenirofatadarander

{ g?ﬂgﬁg ) g{ ﬁ;?&g@ewthtehﬁ 691?5 fsﬁ#@red at uér%ftérﬁger%purg PR AR St tion has

4-[ 3-[ 3- (t er endrd, yiDdIn# ehylicadiday adqed e reattioromixpireny bomretiatdd dhdeft- 15

oy P ekt SRRESH lE b DA% g oh ik Pl S e Mentiefil actate ">

s ]:sb( 425?,?’“{?“5@“’*’)4‘[8 [gxtgmmdmwh%su%n%xm henyaBpREtpfogaget | din

4- 3y[ 3. 1% or B iﬂﬁwiﬁb‘% “?/’f%&FF'éfﬂQﬂo\s&PF"éOf{“&"ef ofUBPlsEHanYeioht %%7? 2-(4-

met hoxypheny(c)32|4379pqg@ﬁ; MB (Ed):\Hablsagwaityril e are dissolved in 65 m of

tetrahydrofuran, 0.7 of acetic acl d and 8.03 m of a 1 Msolution of

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):
| 431.24 (M+H").



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 fl uoride solution are then added, and thdnmadi®re is
stirred at reflux tenperature for another 3 h. The cool ed reaction m xture
I's concentrated under reduced pressure and the residue is purified

chromat ographically on silica gel using n3Weptane/ethyl acetate 2/1. This
gives 4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-nethoxyphenyl) -4-o0xo
30 azeti di n- Ig)yi-{Ebeaminomethyiprenyf)-3a[eHe Aubripheniigathydeskyp oy f26H2RENSRR) ;. MB

(ESI): 431.2 H ). 21 June 2005 37 g)
1- (4- Ani norret%ﬁ%?@ﬁy%'}‘ié‘?{‘%kjﬁ-f | uor ophenyl ) - 3- hydr oxypr opyl ] - 4- ( 4- net hoxy
- phenyl)azetidin-2-one (42) 1.22 g of

4-[3-13-(4-1l h [)-3-hyd [1-2-(4-neth h | 4 5
oromnntr a2 SRR SRR B S B RIS e PhEMEr - 10 1 of
conc. a_fmJ)nicﬁapﬁiéti’dhif@%@é’ﬁ%oﬁﬁril@é?@éés&@eﬁ'ﬁym%f:&ﬁ%nqg?%gﬁ%Fgor?cnd the

mxture is stirred at "60C and a hydrogen pressure o or 8 h.

Over ni ght, t REPRIR SPKIHON and EnrexcessoriRaneymidel aenadidestandethe Thistuneist * day,
breseur o and he fog) Suan & arobPl prpen oLt 0 bt (PR R e MBI o
usi ng di chl ormyKiiteheonds leoeanienpentors. Ahs okt dayn thel Cdtalyst is sefimatedynff; dise :

1- (4- am none -3 ] 3-(4- o) /1) - 3-hydr oxypr.opyl.]-

4- ( 4- et hoxy%ﬁé&%@g’\z@?tﬁ?f&&Egé%‘igegﬁéewgg%q’é?ﬁﬂggﬁ Fsigpie)is n%'?fk6H27FN2 cB) ;

M5 (ESH)IO 4tBropnatddfaphiibiB) on siliéa ¢l using dichloromethane/methanol/ammonia solution

" Benzyl - (4-{4- é -£4-11 uorophenyl ) - F dr o [ yub-Z- 4- et hoxyphenyl ) 4

oxoazet i di n- fb};'{ ‘E‘eﬁh§pygﬁt}é@m¥8ﬁ?&y F’}"Fﬂy@'%%gﬂd . HV%MH&W}P}Q ToN|

um trifl uor agdanathexyphpnylfizetidinp-denpianoleoiar weidt 484 8f (CosHz FN,Os): MS

5-[ Benzyl -(26%%4,‘6,86-@(& I,aﬂé roxyhexyl )am no] - 20 -pentanoi ¢ aci d2 and 110 ng

of 1-(4-amn Ay Ipr‘h 'al)- 3% 3- (4-fl uorophenyl) - 3- '

hydr oxypr.opyl ] - 4- (4- met hoxyphenyl )azeti di n-2-one are dissolved in 2 m of

dr di hy| f Qr mam de, 42 of N-hydroxybenzotriazole and 52 of

1- Zt hyl [“ig( ;X,H 8er!?::\(F‘l(4-{4-[3-[3-(T-Jfluoropheng(lt)-?..-hyz!roxypropyl]—2-(4-meth0x3,rphenr;g--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



di met hyl am nopr opyl ) car bodi i m de hydrochl ori de are added and the m xture is
stirred at roomtenperature overnight. The next day, the reaction m xture
is concentrated 25 under reduced pressure and, for purlflcal e 2005

chr omat ogr aphed on RP18 using acetonitrile/water with 0.1%¢trifl uoroacetic
acid. This gives benzyl-(4-{4-[3-[3-(4-

fl uor ophenyl) - 3- hydr oxypr opyl ] - 2- ( 4- net ho3g/phenyl ) - 4- oxoazeti di n- 1-

yl ] benzyl car banmoyl } butyl ) - (2, 3, 4,5, 6- pent ahydr oxyhexyl ) ammoni um

trifl uor oacetxampleoXiXrol ecul ar wei ght 787.92 ( C44HSMFN3M9; cation); M
(ESI): 788.70 (MtH4). 30 ,3 21 June 2005 38 fExample XIXH HOH OH OH H
H Fi N OF N4-{1-(4-Fluorophenyl)-3- HQ '\ OH : o

[ 3-(4-fl uorophenyl) - 3- hydroxypro yl]-4-ox {di n- 2- )
yl } benzyl - 5-[ benzyl - (2, 3 , 6- p%ﬂ%@hydT, Xyh) am no] pent anam de (43) 5
The conpound of Exanple XIX i At €épar ed ing from5-[benzyl-(2,3,4,5, 6-

anofic acind 4- (4-ani nonet hyl phenyl) 1 - (4

pent ahydr oxyhex

fl uorophenyl) - F 3N

simlarly tofthe i of Exanple XVIII1. This gives

N-4-{1-(4-fl uorophenyl < -(4 10

fl uor ophenyl) - 3- hydr oxypr of - 4-ox0azetidi n-2-yl }benzyl -5-[ benzyl -(2, 3,4,5
, 6- pentahydroxyhexyl)anin '-ntananide of nol ecul ar wei ght 775. 89
(C43H51F2h808)|

N-4-{1-(4- Fluorophenyl) 3- [3-(4-ﬂu0r0phenyl)—3 -hydroxypropyl}-4-oxoazetidin-2-
yl}benzyl-5-[benzyi-(2,3,4,5,6-pentahydroxyhexyi)a'mmo]pentanamlde 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}-




M5 (ESI): 776.4 (MtH). Exanple XX OHOCH3 F N OH NyCH3 150 _
N-{4-[3-[3-(4-Fl uorophenyl)-3=hydroxypropyl | - 2- (4- net hoxyphfgyﬁ 4- oxoazet i
di n-1- yljbenzyl }acetam de (44) The conpound of Exanple XX2 ed by
reacting acetic acid simlarly to 20 Exanple XVII1 with
1- (4- am nonet hyl phenyl ) - 3-[ 3- (4-f | uorophenyl } 3- hydr oxypropyl] 21 June 2005 |
39 4- ("4- met hoxyphenyl ) azeti di n-2-one. Thi 89gi ves
N-{4-[3-[3-(4-fluorophenyl)-3-

hydr oxypr opy |4-42méthorpihenylareddint 2-ode. (ﬂﬁmgmés; Ni-a-[3344- ﬂ@dsrbpjhéuaﬁpzsam de of

)rzn;(: e%uharo )"’e{r@@‘[ﬁo %p@?%((%z lf%)gFN 04 -It\)/%aégE§p? =1 Pglfbenz&l}acetam?de o? Exanpl e
5- (9H FI uor emdlegUiamtdightyt7at35000sHaF N AEMEAESD: 477.05 pasapheny| ) - 3- 3- (4- f|

uor o-

5 Example XXI

5-(9H-Fluoren-8-yimethoxycarbonylamino)-5-{(4-{1 -(4-ﬂuorophenyl)437-[3-(4-ﬂuoro-
phenyl)-3-hydroxypropyi}l-4-oxoazetid in—2-yl}benzylcarbamoyl)péntyi]trimethyl-

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-ca’rboxy-5-(9H-ﬂuoren—g-ylmethoxyc;‘arbony!-
) - amino)pentyljtrimethylammonium chloride. This gives {5-(9H-fluoren-9-yimethoxy-
15 carbonylamino)—5¢(4-_{1 -(4-ﬂuoropheny|)-3-[3—(4-ﬂuorophenyl)-3-hydroxypropyl]-4-‘ E
_oxoazetidiﬁ-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)



phenyl ) - 3- hydroxypropyl] 4- oxoazeti di n- 2- yI}benzyIcarbanDyI)pentyl]trlnethy
| - amoni.um chl ori de (45) 10 The conpound of Exanple XXl is obtained
simlarly to the procedure of Exanple Xl X by reacting 21J“"92005

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 | uor en-9-yl net hoxycar boqy! -

“am no) pentyl ]tri.met hyl ammoni-um chl ori de. This gives

[ 5- (9H-f | uor en- 9-yl met hoxy 15 e

car bonyl am no) - 5- (4-{1- (4-fl uorophenyl )\ 3- P‘312(4 f | uor ophenyl ) - 3- hydr oxypr op
yl]-4-. oxoazetldln 2 yl } benzyl car yl penQyI]trlnethylannnnlun1chlor|de
of nol ecul ar F2N405;) d¢Htion); MS (ESI): 815.81 (M).

Exanpl e XXI |
[ 5- Ami no- 5- (4=
oxoazeti di n- 2-yl enzyl carl tr et hyl anmoni um chl ori de

hydrochl ori de 46) ~s: 21 gung 2005 Hé@;\%#\l H H HC - FC NGO H3C
NCH3 H3C F 110 ng of the copp J{Y%Ie are dissolved in2 ni
of dry dinethylfernmam de, and 1°of pi per|d| ne are added. The reaction
mxture is stirred at roomtenpérature for 2 h and, after the reaction has

-ended, concentrated |
110 mg of the compound of Example XXI are dissolved in 2 mi of dry

dimefhylforrriamide, and 0.1 ml of piperidine are added. The reaction mixture is
stirred at room temperature for 2 h and, after the reaction has ended, conCentratéd
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)




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

W th suction and washed wth water, and the filtrate is aé glfl ith 2 N
hydrochl oric acid. The mxture is concentrated under redu dqu re 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 nmethanol, concentrated under #é&duced 10 pressure and dried
under hi gh vacuum This gives [5-am no-5-(4-{1-(4-fluorophenyl) -

3-[3-(4-fl uor4)ﬁIgle)BI-[}S-(fbrhlymiytdi(wihyipijanyloﬁy)e&-(yaﬂemrbﬂhenyljpyht}aheylyi car barmyl )-

?gi&%}:; |[\I4rre eng@}(%ﬁhﬂ R%o?%gre) 8 sgé :gi? ngo %q%!u@d%ﬁlgroannet}qeng @2
3-[2-[(4-Br odﬂﬁﬂl&tﬂ;ﬁbénz{yﬂdéd%@pﬁ@pﬁé@ﬂanﬂh@ah@%ld msot(étﬁymné@pmﬂ rhintTRS By Si |

o e Sl B RN iR b ol IR S of sfmatiyisiy chlcgidbare

3-[5-(terts buhsfrh dilded Jsmbwnéeaaw awag tﬁe(a@dftﬂouomnamgwa}mraf%@bélal:ndh
phenyl.oxazol i dj n- 2-one_ are di ssol ved solute dic Ioronethane

5.2 g of (4-BXWEBISIRZIfaAIRRGRSIoV 421G- Jhe spaciop selionds then stimed af -19FC
et hyl di i sopr apl MRdIR aRl SherPlshish toARE¢ hdSPh Wit ﬂgnglrng F&'t‘%cﬁ%ﬂb«?gré Qddeljoc

2.94 m of trimethylsilyl chloride are 5 then adde W se during
t he additi on,drepyése, éhﬁ&@?@ﬁ@f@pewﬁéﬂﬁ'é@m@ﬂdwtwwwﬁ@r@ ansi ﬂrﬁ"lf-?ltﬁlﬁsr@vjeﬂo@l ow

hor e * Satiddkleadlon doltiol uiictPR shirkd BPSGRE forHauld'a n 1Rk Ind RNl 13"

then cooled to -3 t1tani um ['oride are
dr opwi se, 10t hevarextpdF @t lirthe tststed) order rin intervalsinfti@eninute30 T e df glaGIal acBlits

gives - a acid, 100 ml of 7% strength aqueous tartaric acid solution and finally 100 ml of 20%

o

strength aqueous sodium hydrogensulfite solution are added with stirring. The
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



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 intervals of 10 m nutes,
10 m of glacial acetic acid, 100 mMl of 7% strength aqu_eo@é Juag €395 ¢ acid
solution and finally 100 nl of 20% strength aqueous sodium hydrogensul fite
solution are added with stirring. The mxXxture is then extracted twice with
di chl or omet hane and the organi c phase is 4dashed once with saturated sodi um
chloride solution and dried over sodiumsul fate. 15 The solvent is renoved

usi ng a rot a@pddd4pgog af Bbullammeriumdiiogide tiikydpateiare tfwntgddegoThmacti%n .
chr omat ogr aphysf &l 2.4 - g roduct 1S obf ai ned
from di et hyl rﬁg;[d(ﬁ(% %gﬂ'(té g%ﬁ*"é’?‘? %egél@fé;é@ﬁghé@&ggﬁﬁgﬂgﬁgﬁ‘ce@?@%&% :
(ESI): M+ then added. The reaction mixture is concentrated using a rotary eva:cplorator and theI )
4- (4- Br onoph -3- ] 3altert-butyldi nmet hyl si | Lo - 3-(4- or ophenyl ) pro
oyl 1o (a2 R pied BY bobiGeli MBSty GRY: Sdaciiiginentiged 40t | b
FN Oi 5 FTaedodycdfs obtained as a clear oil. C3HasBriF.NO,Si (586) MS (ESI): M*-131 _
3-[2-[ (4- bronophenyl } (4-fl uoropheny) am no) met hyl ] -5-(tert-butyl 25
di met hyl si | anyl oxy) - 5- (4-f | uor ophenyl ) pent anoyl ] - 4- phenyl oxazol i di n- 2- one
are sus pendeqsi(mrﬂ@utg:ndirﬁéthylelatnytwwi'émhmdggeﬁﬁgﬁi(zﬁlu%rdﬁhfeﬁysamino)~(4-

an -

bi s(trinmethy|silyl)acetam de 21 June 2005 an 4 ng o

tri E)ut yl anm%hY‘Uﬂ%f r@&V’b’HEtWBH’WDé"B}F%"WWO'&B@QCF?“W(EB)' reaction mxture
is stirred at roomtenperatrure overnight, and 0.7 m of glacial acetic acid
are then added. The on m xture is concentrated using a rotary
evaporator andthe wgestdue is purified by colum chromatography ‘(S! o2;

et hyl acetate : 5 The product is optained as a clear oil.

C30H34Br F2NCRSi [( 586) ESI): M 131 -

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 m.airitained at

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



[

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

3-[5-(tert-butyldinmethylsilanyl oxy)-5-(4-fl uorophenyl )pent%h‘é)‘iﬂe}z-oﬂs

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

‘et hyl di i sopropyl am ne are added, and the43olution is then cooled to -10C

6.7 m of trimethylsilyl chloride are then added dropw se, the tenperature
of the-reaction m xture being maintained at 15 bel ow -5C. The reaction
solution is stirle t =1 for -hal n  hour . and, t he ed o -30 and
507 %ot o1 canidst bt aiysPin Ry ks st hr oS R hittpeb i G ol ng
mai nt ai ned béywesyphedyTamtidin-Abke (30 s gi ves a bl ack reaction sol ution
which is stirred at -20C for another 3 h and then allowed to warmto OC. In
the stated order,H-i(p yfgerval s of 10 mnutes, 6 m of glacial acetic acid,
60 mM of 7% 20 streh aqueous tartaric acid solution and finally 100 m
of 20% strengt h affesgs-CHsodi um hydrogensul fite solution are then added
with stirring. The mixture is thenOxtracted three tines with ' _
di chl or omet hane agd t fye or gani ase is washed once wth saturated sodi um
chl oride soluti fn syesdried over. godi um sul fate. The solvent is renoved
usi ng a rotamry-gvaporator angrthe residue is purified by. colum 25

chromat ography (S O2; ethyl| dcetate/ heptane 1: 4). The product is obtained

from diethyl ether/pentay ite crystals. C39H44F2N2C6Si (686) MS
(ESI): M-241 21 June 200 4 ,
3-[3-(tert-Butyl di nmet hyl silan )-3-(4-fluorophenyl) propyl]-1-(4-fluoroph

enyl ) -4- (4- hydroxyphenyl)azeti di n*2- one 50)

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




CH3 H3CG- /| CH3 H3G-S,I ,cH3 OH a N/\ F 5 2.63 g of

3-{5-(tert-butyidi net hyl sil anyl oxy)-5-(4-fl uorophenyl) - 2- [1(24-fl uor ophenyl -
am no) - (4- hydr oxyphenyl ) net hyl ] pent anoyl } - 4- phenyl oxazol i déhJumeo{5ar e
suspended in 60 m of tert-butyl nmethyl ether. 3.22 m of
bi s(trinmethylsilyl)acetam de and 122 ng of tributyl amoni um fl uoride
trihydrate are then added. The. reaction44m xture is stirred at room
tenperature for .3 h, and 0.6 m of glacial acetic acid are 10 then added.
The -r eact i onangtbitrite. 179 rag o€ KRtalahied (1.4 b mepld 0D af) any aﬁﬂarpg)ba(:bbroamihrddw
residue is purified by col hr onat ogr aphy. . et acet. tane
125 The Bish@imor o atuds 266 TieB HaBH] Ticiezctos hiiueiRatiesd pbpsy
E ESI( )" ; M - ( 13115;mperaturr]e for 4 h and then fi Itﬁed The mother flquor is g(j:oncentrated Iu:]smg a
4-{1-(4-Fluor en 4 uor Qphen [ oxypro y oxoazet i
G . 15yl (R ROTesaphe F%M?Paﬁm*%‘?g B SIS e 1o o
N+\ CH 35Si &c%roﬁﬂé&éﬂe@hﬁthaﬂol% THE ;Q)Euct@@btﬁﬂiegfas an oil.

3-[3-(tert- b Idlrreth IS|Ian {4-fluorophenyl)propyl]-1-(4 ;.
fl uorophenyl &3@3 )etM ‘fi%h-2-one are dissolved in 4 M of
absolute

Example XXIi

- 10 [3-(4-{1-(4-FIuorophenyl)-3-[3~(4-ﬂuorophenyl,)-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)




~are 15 di ssol

21 June 2005 44 acetonitrile. 170 ng of KFalum na (1.15 not/100 g) and 200
mg of (3- bronnpropyl)' tri met hyl ammoni um brom de are then added. _The
reaction mxture is stirred at room tenperature for 4 h aﬁaJPW%30?5ltered
The nother liquor is concentrated using a rotary evaporator and the
residue is purified using a 5 g Si02 cartridge 5 (dichloronethane/ net hanol
5: 1). The product is obtained as an oil. 45C36H49Br F2N208Si (703) Ms (ESI):
M--80 a Exanple XXII1 10 :
[ 3-(4-{1- (4- Fluoropwéﬁﬁi -3-[3-(4- fluorgﬁhfnyl) 3- hydroxypropyl]-4-oxoazeti
d|n 2- yI}phenoxy) 0, trlnethylannn 3omde (52) H3\.. CH3 O- CH3
Br O Fkgi §% \/’“/HLM '

(3 {4 [3 [ 3- (tert

-bu . I d| rre Ay RS | anyl oxy) - 3 (4-fluorophenyl)propyl]-1- (4-

P ] phenoxy} propyl ) tri met hyl anmoni um br om de

y gf methgnol. 1 m of a 0.1 Maqueous HCI sol ution

is then added, and the cti on solution is stirred at roomtenperature
overnight. The m xture Ps 3 ralized with dilute agueous sodi um
bi carbonat e sol uti on and coR trated using a rotary evaporator. The
residue is purified using a I0 ¥ Si 02 cartridge (dichloronethane/nmethanol
5: 1). The product is obtained as a hygroscopic solid. 20 C30H358r F2N2O3
(589) Ms (ESI): M-80 '

[5-(4- {1 (4- Brooagahemyion; hRpaEa) ! Jigret hyl sil any
| oxy) propyl]- 4- oé;oaz él %uw“%m&eno Z?t‘#/ fi %ﬁg%& ! '§M>ﬂ“ im br om de
53 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) and 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 -hydroxypropyi]-4-oxoazet|dm-2-
15 . yl}phenoxy)pentyl]tnmethylammonlum bromide (54)

.

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



21 June 2005 45 H3Q\-~HH3C * HC 3 i CH3 3§ CFI3 OCH3 4 O/ F Br {

N OF 370 ng of |

3-[3-(tert-butyl di methyl silanyl oxy)-3-(4-fl uor ophenyl ) pr op¢il puae gads

f 1 uor ophenyl ) - 4- (4- hydr oxyphenyl ) azeti di n-2-one are dissolved in 3 nml of
absolute 5 acetonitrile. 300 ng of KFalumna (1.15 nol/100 g) and 375 ng of
(3-bronopentyl )- trinethyl anmoni um broni d46are then added. The reaction

m xture is stirred at room _ tenperature overnight and then filtered. The
not her | i quordddgd caitibgireagtion soitting isstirrast atrroomtampetature cxathighteThesi due i s

purified usi : ' SBkitH di ' t ol 4:.1). The
product is o@?ﬁ?ﬁ%gg‘fs&%ﬁz ol | ?Ha'%&&é%%lm%%&%%%ﬁo%n(ﬁ ): M-80"
Exanpl e XXI vconcentrated using a rotary evaporator. The residue is purified using a 10 g Si0,
[5-(4-{1-(4-E - 3nl.3- (4~ r | ) - 3- hydroxypropyl ] - 4- oxoazet i
din-2- 15 yl )%ﬂﬁﬁ%ﬁ(}?%*e“%%’%@ﬁa??ﬁ%?*ﬁ%%@E?‘ﬂ’?/% %’Pg?ﬁ%ec’@ﬂ%gﬁé’péa GFRECOPS-
CH3 OH Br5 Fshiid.©5H48BrpNa©; (617) MS (ESI): M™-80 )
[5-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-(isopropyl di net hyl -
1-(4-Fluoropheriyl)-3-[3—(4'ﬂuorophenyi)—3—hydroxypropyl]—4-[4-(4-iodobutoxy)-
phenyllazetidin-2-one (55)

1
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)



‘si | anyl oxy) propyl ] - 4- oxoazeti di n- 2-yi } phenoxy) pentyl ] tri met hyl anmoni um
bromde 20 are dissolved in 20 mM of nethanol. 1 m of a 233 Mgﬂ ous HCI
solution is then 21 June 2005 46 added, and the reaction <oIJHP®

stirred at roomtenperature overnight. The mxture is neutralized with

di l ute aqueous sodi um bi carbonate sol uti on and concentrated using a rotary
evaporator. The residue is purified using 44 10 g SI2. cartridge

(di chl or onet hane/ et hanol 5: 1). The product i s obtained as a hygroscopic 5

solid. C32H39Br F2N208 (617) MS (ESI): Mr80 wg "}
1- (4- Fl uor ophenyl)-3-[3-(4-fl uorophenyi) - 3- hy opyI] 4-14-(4- |odobut 0X
y) phenyl]azetl din-2-one (55) OH F N o og of

| mx

ey ropyl ] - 4- (4-hydr oxy-
phenyl )azetidi n- 2- oneOiare di g [ of absol ute di et hyl f or mam de.
80 ng. of powdey bonate and 0.2 m of diiodobutane are then
added. The 15rrBacti on is stirred at roomtenperature overnight.
Fol I owi ng concentration JMs{ng a rotary evaporator and oil punp vacuum at
40C, the residue is puridgie ng an Si2 cartridge (n-heptane;
n- hept ane/ et hyl aeetate 4: 1 he product is obtained as an oil.
C28H23F21NC3 (591) Ms (ESI): 8 20 Exanpl e XXV _
1- (4- Fl uorophenyl)-3-[3-(4-fl uorophenyl) 3- hydr oxypropyl ]-4-(4-{4-[ met hyl - (
2,3,4,5,6- pettahydf 0xy-fiaxivphenyirsd - Mbpﬁ@wlﬁ-ﬁl@bkﬂirébﬂ'-ﬂpﬁ(t( 56 21 June
2005 47 HO HO
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 stiyred at 50°C 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 |



OH OH 01 CH OHGB j FN OF 100 ng of

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

i odobut oxy) phenyl ] azeti di n-2-one are dissolved in 5 nl  of abé %@5

di met hyl f ormam de. 132 ng of 6-mnet hyl 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 4,d oil punp vacuum at 40C, the
residue is purifi ed by preparative HPLC. The product (89 ng) is obtained
as an oil. Cpbiifftr@Ng8n 6i33artriie (F=hbptand n-h@ptanelethyl acetate 4: 1). The

1- (4-Fi h (-t Renyl Lo 3. DTe
o S T Sl o G peINS (638 NEYEEE Y s ™ | 5% openty

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-
hydroxyphenyl)azetldln 2-orie are dissolved in 10 m of absolute

di met hyl f or n&n#Bele X0 g of powdered potassi um carbonate and 0.33 nl of
di i odopengane are then added. The reaction solution is stirred at room
tenperature overnight After concentration using a rotary evaporator and

oi | punp vacud‘i’n’:&qumi@nYt)+3e[3r(é§ludumhegy|7}§-hl/dMEWQMG -{BImiethye-@,84i56- an

bt ai ned as. SO ERIRIEE SRR R RER R Rt o o

HO

cH, no "}
\ /
N OH

\/\/\/ T 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
dimethylformarriide- _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




(4- Fl uor ophenyl)-3-[3-(4-fl uorophenyl) - 3- hydr oxypropyl ] - g 4{2‘;2 (gret hyl -
, 3,4,5,6- pentahj 7dr oxyhexyl ) am no] pent yl oxy} phenyl ) azeti i o (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 dd8solved in 5 mM of absolute

di met hyl f ormam de. 220 ngy of  6- et hyl am nohexane- 1, 2, 3, 4, 5-pentaol are then

5
1-
2

added, and the reaction solution is stifr t 50C for 2 h. After
concentration using a rotary evgpo r and oil punp vacuum at 40C, the
residue is purified kpyt 15 pre atlve HPLC. The product is obtained as an:
oi | . C36HA6F2N2jp (%

1- (4- Fl uor ophenr - -¢rophenyl) 3- hydr oxypropyl ] - 4-[ 4- (6-i odohexyl

oxy) - phenyl]azel1din-2-opel (59) 20 21 June 2005 49 OH N O F 100 ng of
1- (4-fl uorophenyl) - 3- [3 4- W»@ophenyl) 3- hydr oxypropyl ] -4-(4-

. F
100 mg of 1-(4-ﬂuoropheny!)—3-—[3;(4—ﬂuorophenyl)-3-hydroxypropyl]-4-(4-
: hydrokyphényl)azetidin-Z-one are dissolved in 10 ml 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}

19 iF

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




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

di met hyl formam de. 80 ng of powdered potassi um carbonate ??s g&oiﬂ

di i odohexane are then 5 added. The reaction solution is st 4P 00
tenperature overnight. After concentration using a rotary evaporator and
oi | punp vacuum at 40C, the residue is pur|f| ed using an SiQ2 cartridge
(n-heptane; n-heptane/ethyl acetate 4: 1)50The product is obtained as an
oi'l. C30H32F21NO3 (619) M ( ESIgJ Mt-18 10 Exanpl e XXVI |

1- ( 4- Fl uor opRSA§e)ansl the reaptipn gelutiom isrsfimedat SPYE fory2os bpidter om(céanmet hyI (
aOSOﬁ 506 mp%ﬂqﬁg?%%%Ugﬁ%g%ggﬁ@BLBﬁﬁl %M&r?i% 16t ARETE ik & punﬁecg gy :
1- (4- f | uor opiPeeparative-fiIRL 4THe prodmihteolyﬁa)neﬂ -dsyair @il ParHopRN O4{686)(MS (ES!):

i odohexyl oxy enyl ] azetidin-2-one are dissolved in 10 m of absolute

di met hyl formam de. 172 ng of 6-net hyl am nohexane-1, 2, 3, 4, 5-pentaol are then
21 June 2605 50 added, and the reaction sol ution is sti rred at 50C for 2.5

h. After con tratio r ot orator il .punp vacuum at
40C, the: resﬁo‘gfi'ﬁ‘%mBﬂ?rfyb 3‘”%‘?%?’@%‘ é’rWE@pyl}]%é[gﬂ%%ﬂRHC lyebt ai ned
as an oil. CpheHgR2é82(3qpi0Vs (ESI): M 5

1-(4- Fluorophenyl) 3-[3-(4-fl uorophenyl) - 3- hydroxypropyl] 4 [ 4- (8-iodooctyl
oxy) - phenyl]azetidi n-2-one (61)

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)



OH FN OF 150 ng of
1- (4-f 1 uorophenyl)-3-[3-(4-fl uorophenyl) - 3- hydr oxypropyl ]-4-(4 10
hydr oxyphenyl ) azeti di n-2-one are dissolved in 10 ml of ab581d9@92005
di net hyl formam de. 120 ng of powdered potassi um carbonate and 0.44 ml of
di i odooctane are-then added. The reaction solution is stirred at room
tenmperature overnight. After concentrati & using a rotary evaporator and
oi I punp vacuum-at 40C, the residue is purified using an Si 02 cartridge
(n-heptane; n-heptane/ethylacetate 4: 1). The 15 pnqﬂuﬁ |s obt ai ned as an
oi . C32H36F21NC3 (647) Ms (ESI): M-18 Exanple
1- (4- Fl uor ophenyl )-3-[3-(4-fluorophenyl)-3-hy - (4- (8 [nethyl (
2,3,4,5,6- 20 pentahydroxyhexyl )am no] oat v} henbh) tidin-2-one (62)
21 June 2005 51 HO HO OH OH OH 3 FNF 1986 ng of
1- (4-fluorophenyl) - 3-8- (4- fla-\ophenyl) 3- hydr oxypropyl ] -4-[4-(8-
% - ®ne are dissolved in 5 mM of absolute

‘ ) ><met hyl am nohexane-1, 2, 3, 4, 5-pentaol are then
5 added, and the reactlon sblution is stirred at 50C for 2 h. After .
concentration using a rd arz:fzéporator and oil punp vacuum at 40C, the

residue is purified by
E
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



preparative HPLC. The product is obtained as an oil. C39H52F2N208 (714) MS
(ESI): M 10 1 -(4-Fluorophenyl)-3-[3-(4-fl '
uor ophenyl >. 3- hydr oxypr opyl ] - 4-[ 4- (10-i ododecyl oxy) - phenylz]1 2988 2¢0%h- 2- one
63) OH F N OF 15 150 ng of

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

hydr oxyphenyl ) azeti di n-2-one are dissolveg®in 10 ml of absolute ,

di met hyl formam de. 120 ng of powdered potassium carbonate and 865 ny of

di i ododecanecencentraon U%tc@iédotawap@mi@n and eibpump sacuwn st 499G thaatesidoeris

tenperature [Holats fcsr arotary
evaporator a ﬁeﬂ Clﬁggélgg%g&gﬁe 'fﬁes)fﬁ ﬁé@ﬁ]& géﬁig f#% I ng an -
Si02 cartri dg@d(lct-lhepmmt asameptCuid,BiIND; (BZBMS ¢E31): Ki)-18The  product is
obt ai ned as an oil. C34H4JF21NG3 (675) Ms (ESI): M-18 5 Exanple XX X

1- (4- Fl uor ophenyl ) - 3-[ 3- (4-fl uorophenyl) - 3- hydr oxypropyl ] - 4- (4- { 10- [ met hy| -
(2,3, 4,5,%- pexdaraplgddXyhexyl ) am no] decyl oxy} phenyl )azeti di n-2-one (64) HO
HOOH CHOH3 OHFN

: 1-(4-Fiuor0'pheny|)-3-[3—(4-ﬂuorophenyl)-3-hydroxypr_opyl]-4-(4—{1 O-[methyl-
(2.3,4,5,6-pentahydroxyhexyl)amiro]decyloxy}phenyl)azetidin-2-one (64)

10

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)



10 F 170 ng of

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

i ododecyl oxy) phenyi ] azeti di n-2-one are dissolved in 5 Tdhee PUPR _

di met hyl f ormam de. 200 ng of 6-nethy|aninohexane-1,2,3,4,5 pent aol are

t hen. 15 added, and the reaction solution is stirred at 50C for 2 h. After
concentration using a rotary evaporator 8Ad oil punp pressure at 40C, the
residue is purified by preparative HPLC. The product is obtained as an

oi | . CA1HS6F2N208 (742) MS (ESI): M+ 20 o\/\;

1- (4- Fl uor ophenyl ) - 3-[ 3- (4- quorogégn ¥y=4- hyd roxypropyl]-4-(4-{2-] 2- (2-
|odoethoxy)ethoxy]ethﬂgy)phe tidin-2-one (65) 21 June 2005 53 0,/'0
OHF N OF 150 +#g of

1-(4-f1 uorophe %,

hydroxyphenyﬂ3a et di pne are dissolved in 10 m of absolute
di met hyl formam de. 5 12¢ i

1, 2- bi s(di i odoet hoxy) et Rane } t hen added. The reaction solution is
stirred at roomtenperature e({ni ght. After concentration using a rotary
evaporator and oil+ punp vacuum af 40C, the residue is purified using an
Si 02 cartridge (n-heptane; n-heptane/ethylacetate 4: 1). The product is
obtained as an oil. C30H32F21NG5 (651) Ms (ESI): M 18 10 Exanpl e XXX

1- (|4 FI uor ophayig ofdf- {43ﬂL(o’l'olf)fhM%@D%W%T@pﬂé\ﬁ%—@xmﬁ&wdpyﬂ4{(ﬁ [2-(2-(2-[me
(2y3 4,5, 6- pBH@’&WBX@@F@%Q!")%ﬁF%BJ%'MWH&Wb@t%ﬁ&}mmwfamaMm 2-0

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 (__)

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



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

1- (4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{2-[2-(2-

i odoet hoxy) et hoxy] et hoxy} phenyl ) azeti din-2-one are dissol vé§Jpne 20 of
absol ute 21 June 2005 54 dinethylformam 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. AfterS4oncentration using a rotary
evaporator and oil punp vacuum at 40C, the residue is purified by
preparative Hipaghylftimmapridel 280 mg obbraitmgamamhaxars-1,2, 308 BHEBEEN20d the718) MS

ESI): 5 M thyl.:. N-(2..3 4. 5.6-pent ahydr exyl ) hex-5-enam de 67) O
O o oo o PR b rdch Jamuh R R RV At canCaiRbien il 1
OL dagsgl ut e awolay) evepotitohdmt ditpump Yaduuth a0#01Q)itea ydsidil i@rphﬂfﬁecﬁb% Lhend

adde ropw se. The mixture is stirred at room tenperature for 3 an
" then concent P%@@qwgméﬁ@tﬁf’@%\'ﬁa pined as @.?1'9%9?"813':2“'2010-(718) MS (ESI):

6- et hyl a&i naflexane- 1, 2, 3, 4, 5-pentaol are suspended in 5 m of absolute 15
met hyl ene di chl ori de. 5-hexenoic chloride dissolved in 3 m of absolute

met hyl ene dichloride is added dropwi se, and the m xture is then stirred at

room t enper aNuh8thoN-(2,3,4,5,6-pentahydroxyhexyl)hex-5-enamide (67)

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)




4 h. The resulting precipitate is filtered off fromthe reaction product,
the filtrate is concentrated using a rotary evaporator and the o crude
product is reacted further mnthout any purification. C13H b N %5%) VS
(ESI): M ,20

N- net hyl - N—(2 3,4,5, 6- pentahydroxyhexyl) 6-{4-[3-[3-(tent-butyldinmethylsila
nyl oxy) - 3- 55

(4- quorophenyI)propyI] 1- (4-fl uorophenyl) - 4-oxoazeti di n-2-yl ] phenyl } hex- 5-

enam de @) 21 June 2005 55 HO HO HO H3C CH3 B H8CL~ CH N OH OH H
CG-Sl'i OO FN OF 110 ng of HO
4- (4- brom)phenyl 3(tert but yl di net hyTﬁll oxy) - 3- (4-

fl uorophenyl)prop (4 fl uor ophe gt di n-{gyoffé and 136 ng of
N-nmethyl -N- (2, 3, 41,3 A -pentah droxyhexyl ) phex-5-enam de are initially
charged in 300 |_gf % i ne under argon in a closed tube which had
been heated thg behand. After addition of 6 ng of palladium
acetate and F1 ne aenyl phosphine, the mxture is stirred at 100C
for 4 h. The reaction my+e is then taken up in dichloronethane, -

filtered and concentrat €d ua rotary evaporator. Purification of the

residue using an Si 02 cartriy 10 (di chl oronet hane/ net hanol 20: 1 - 5: 1)
gi ves the product. C43H58F2N2T8BSE (796) Example XXXI

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)




N-nmet hyl - N-(2, 3, 4, 5, 6- pent ahydr oxyhexyl ) - 6- (4-{1- (4- quorophenyI) 3-[3-(4-
15 fl uorophenyl) - 3 hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl ] phenyl ég wﬁg]am de
(69) HOHOH3ACHO NOHOH OHOFN O/ F 21 June 2005

N-net hyl - N-( 2, 3; 4, 5, 6- pent ahydr oxyhexyl }6-{4-[3-[3-(tert-

but yl di met hyl si | anyl oxy) - 3- (4-f1 uor ophenyl ) propyl ] - 1- (4-fl uorophenyl) - 4- oxo
azetidin-2 yl]phenyl}hex-5-enanide are db8solved in 6 m of nethanol. 0.1
N HCl (aq) is then added, and the mixture is stirred at roomtenperature
over ni ght . TH® myef Nrvethyl-NH{2.3,45.6enentatlyd reghex F6-{4-[3-Betabus  sodi um

. ; i d
et e it h e RERIERA A e R ae Uiy e S pBBRE Fevegesiohe” ©°
concentr at ed yiphenylhex-Stemaynicky areatistobred i ilempofateibtnbls 0. aln &ﬂong,ﬂ;lls theh | owi ng

i fi i W1 10
E;(J;Irrfp: ga';(lxg)(r Ia%%eg ' erpaqﬂgtrﬁlxtﬁreﬂgléﬁregg fl }?)4 r'8 el\rg;%atgj?g gzermghg L:l‘ e’mixture IBS then

2-{[ 4- (4- B1- (néuﬁhmﬂamenwaquaa@sl’sscﬁmumInycfcmniw?{?ﬂon%ﬁwwr@éwat@ambhg% 0>C<]<3|a2
ul fonic acid ova

- at IOT &_"2 y! } greyné)vx )olt‘)a"{my lT]wg%sr:]cYuea‘lg]sggég wit r{]:Iel'\cfhloromethane and f(ltered and the

mother fiquor is concentrated using a rotary evaporator. The product is obtained

~ following purification by preparative HPLC: C31H44F2N204 (682) 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



FN 15 F 64.5 ng of
1- (4-fl uorophenyl)-3-[3-(4- quorophenyI) 3- hydr oxypropyl]-4-[4-(4-
i odobut oxy) phenyl ] azeti di n-2-one are dissolved in 3 m of H%HH%%B@WSGO 7 ng
of 2-nethyl 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 concentrafion using a rotary evaporator at
40C, the residue is passed over a reverse-phase cartridge (methanol). The
resul ting cr tmfempleoX¥ll i s di ssolved in hot nethanol. The precipitate
formed on cooling is filtered off, and the nother liquor is concentrated
using a rotary evaporator. The product is obtained as an oil. C31H36F2N206S
(602) M5 ( ESH){(#- HMderhé}'@l)ﬂ{ﬂMﬁmo?@ﬂtényﬁ-’é—&cadﬂﬂ-eumbhényl)azetld|n-3-
1-(4-Fluoroph@ é Q %% quorophenyI) 2- 0X0- 4- (4- sul f oxyphenyl ) azeti di n-
3- yl]propyl 3 Is, O0H FN 5 F 120 ng (0.27 mmuol ) of
1- (4-fluorophenyl) - 3@&1 (4- fIuorophenyl)-2-(4-hydroxypheny|)-
4- oxoazetidin-3-y opyI acetate) 2 di ssolved in 3 m of pyridine, and
200 nmg of Me3NS ro@l € added. The suspension is stirred
at room 10 tenpgra rs“ The m xture is then diluted with 5 m
4 /conc. ammonia (30/5/1) and purified by

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)

O\\E\;’fo
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




using the same solvent m xture. The product |s obt ai ned as an amor phous

solid. C26H23F2NO7S (531.54) Ms (ESI): M = 532.2. 15 Exagp
Mono- ( 4- (1- (4-f | uor ophenyl ) - 3-[ 3- (4- f | uor ophenyl ) - 3- hydroxypf"g?)%%?g4 oxoaze
tidin-2- yl}phenyl) sulfate 72) 0 oT. OHO4d FN O/ " F 20 75 ng (0.14
mmol ) of 1-(4-fluorophenyl)-3-[1- (4f|uor henyl ) - 2- oxo- 4- (4-sul foxy- ;;:

phenyl)azetidi n-3-yl]propyl acetate are solved in 2 m of nethanol, and
0.3 m of 21 June 2005 58 1 N NaOwe/ I\/EC]-I is added. After 2 hours at room

t enper at ur e, TthhdlaMe/MePH is added:AftgriZkauraiat rporciempesatuce, Wyelmiditeds i ¢ aci d

and concent r abealizE8 Sit S%g’{‘éy The
product is obtali ar']Ieg as'hﬁétg?r@?’%ﬁ] Sgigg!) ruh?@:@&@?%%@”?ﬁ%% ﬁ/S (ESI):
M = 490. 2. 5pmsiigdibeiscpoiiramatographyeThenprodicidy obtained as an amorphous solid.
-{3-[3-[3-(4 I d(‘iE%E)yQ ]2(4-
met hoxyphenyl Offo%(oaszq%ihé 58)@5 ég'{zyl cgrzbarmyl )pentyl acetate (73) OH
O CH3 ~5OC|—|30 NOHOOCH
Example XXXV
2,3,4,5-Tetraacetoxy-1-{3-[3-[3-(4-lucrophenyl)-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)



OO0 OO0 >=0H3C 10 H3C 112 ng (0.24 mmol) of
1- (3-am nonet hyl phenyl ) -3-[ 3-(4- fI uor ophenyl ) - 3-
hydr oxypr opyl | - 4- (4- met hoxyphenyl ) azeti di n- 2-one are di ssoPYdég#0 nl 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 nmet hyl ) butyl acetate are added,
and the mxture is allowed to thaw to roggntenperature. After 30 m nutes,
the m xture is diluted with -ethyl acetate and then filtered through silica
gel . The solvent is distilled off and, the residue is purified by flash
chromat ography. The p I 3 tai néd as an anor phous soli d:

77 N8 ‘ = 823. 3. 20 Exanpl e XXXV

'.roxypropyl] 2- (4- met hoxyphenyl ) - 4- oxoazetld
, 4,5, nt ahydr oxyhexanam de (74) 21 June 2005 59 CH
OlCH3 F ONO/ \ N OH CH OH H® 90 ng (109 pnol) of :
2,3,4,5-tetraacet oxy-1-{3-[ 3- | ugr op Enyd)g 3- hydr oxy- .
propyl ] - 2-(4- met hoxyphenyl ) -4 azeﬂi d - ylf] benzyl car banoyl } pent yl
acetate are dissolved in 7 m of nethggol An @ m of 1 N NaOwe/ MeCH is
added. After 2 5 hours at roomtenperaturdé@he mxture is neutralized with

met hanol i ¢ hygnag o8 fol) of 2,3 4,5-tetraacetoxy-1-{3-[3-[3-(d-fluorophenyl)-3-hydroxy-
propyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzylcarbamoyl}pentyl acetate are
dissolved in 7 mi of methanol and 0.5 mi of 1 N NaOMe/MeOH is added. After 2

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

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-methdxyf
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!bgously 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: '




acid and concentrated. The residue is purlfled by flash chr omat ogr aphy. The
product is obtained as an anorphous solid. -C32H37FN209 (612.66) NS (ESI):
M= 613.2. Exanple XXXVII 10 21 June 2005

N-Met hyl -N- (2, 3, 4, 5, 6- pent ahydr oxyhexyl ) - 6- (4-{3-[1- (4-fl uorophenyl)-2-(4-m
et hoxy- phenyl) - 4-oxoazeti di n-3-yl]-1-hydroxypropyl } phenyl ) hex-5-enam de
(75) OH O 011 HOOH CH3 HOHOH3C N O p 860 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- brormpfﬁmetbn?cﬂm&&w%gev :}anb,@ﬁ.tghwm#&%fa bxéretidn/TRiA enyl) -
azetidi n-2-ofie_ar € prepared ana ogous Y Syn |
The - product exereinent efadices rafs REIEISS SO|Id Usi ng the met hod descri bed
bel ow; ‘the activity of the corrpounds of the formula t 20 according to the
i nvention was exam ned: 21 June 2005 60 Effect on chol esterol absorption +
'~ 3Ht aur ochol iINMBbinibeeWistat rabts) ansialderf Syridn hamsteeniimgroops nf oe4-6) ateskept in

hanst MR, t i | .

noa- 6y ar 8 kESeio oRL MndiB i At SP Wi, 4R Bt IRb Byt e 18T sar o

di :c et h( Al t (r]I _omTlhe dftegednlpriop& the adﬁlgliallsaéltim ofhe rmlomt}vbmrgt:és (i milﬁété l), ?E
the radio .tracers chol.est er eed is renoved an e

gni mal s are grbeaﬁeg & femyed ta&gﬁt ﬁ@ﬂi"ﬁ"?%ﬁfiﬁ ?939*?%533 (3%l s are | abel ed s. c.

with 3H TCA (taurocholic acid) (for exanple 10 1 pO/m)use up to 5

pC/rat) 24 gd rigr to the peroral admnistration of the test neal
(14C- chol est gltionRl, mer%n"inalsoﬂrejabfdﬁd PRaVih i Shp(tawagholic acid) (for example

- 10 1 pCifmouse up to 5 pCifrat) 24 hours prior to the peroral administration of the test

meal (**C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).

Cholesterol absorption test: 0.25 mil/mouse Intralipid ® 20 (Phairmacia—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 {ébeled- 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.



E

Chol est er ol absorption test: 0.25 m/nouse Intralipid (r) 20

(Pharnaci a- Upj ohn)  ((spiked with 0.25 pG of 14C-chol esterol in 0.1 ng of
cholesterol) is adm nistered 15 perorally by gavage. Test %dﬁ@ﬁ%@%s are
prepared separately in 0.5% nethyl cellulose (Sigm)/5% Solutol (BASF,
Ludwi gshafen) or a suitable vehicle. The adm nistration volunme of the test
substance is 0.5 m/nouse. The test 20-- 6débstance is adm ni stered
imediately prior to the test neal (Intralipid |abeled with

14C- chol est ervaluztiomest erol absorption test). The feces are collected
over a period of 24 h: fecal elimnation of 74C-chol esterol and :

3Ht aur ochol |E&§Eﬁﬁﬂ(ﬁ@) is determned after 24 hours. 25 The livers are-

307, Packar d)' CaoHLrEEnt sdach e dnfie)C BARLB N AP o BE0IEL" Loon”

- taken up/ abs ook amthbnmnmﬁlzea,lalﬁlah alixjuod is. evaperated tmirphm anthe t ot al

i ght det, d ti ned |
and t hen: Romd S aEd i 5 BRI gt P ot Bablad s3Pbg giprdidama s V' ™
i nci ner at ed lradlaactmelynﬁtbe&ed mﬂbsﬁa?e émﬁtrmtl?ﬁtrk@ibabtfvélaHtmb@ amn“‘nﬁcatzisan of

radi oactively anmount . of . radj Qact,i H20 and
14C-CCZ i s ?% 8 3&%3@ ‘%‘f@";n@dﬂ‘t’m{i 't-?@cf‘{;\ Eroff']OIB ’%ﬁ?&ct"’e'y’

t 4C chol est enigdt.is éﬁf‘r@l@@t(ﬂlyeﬂ Insotopé d@ahnuqﬁe)emé B Vatlieal as diﬁTeQRﬁn helal que) .
The ED200 val yes as dose from a dose- fect curve are int er'pol ated as

t hose doses' SHECLHiryhareratemalated ?’86“93?’3 dF@RS@F whigh the praetionet TcA@ubl ed,

based on1g ce;nénégdercgr@amﬂé@%ragéd 8h atdaﬁ.trérﬂ%ﬂsuﬁ ti@Bted df‘tﬁ’e?éarﬁé'ﬁmees The
anount of 14C- chol esterol taken up by the Tiver. is based on the

adm ni stered dose. The ED50 values are inter poI ated froma dose-effect
curve as theL%F@arﬂbles

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|

il o 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




15 which the uptake of 14 C-cholesterol 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 formula | according to the invention 20 %&d'rﬁﬁ@ . ED50
(liver) fnmg/mousel |1 0.1 111 0.003 Al 0.3 25 XV 0.01 XvilIl 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 thegdornmula I have very good

chol esterol -1 owering action.. Bioabsorption: 5 The bioabsorption of the

conpounds of Ash@nivarsddhdrom mas%ame%%wnagom% f5ARa 1HaVe v gﬁdg,hd(A R

Hilgers et al., Caco-2 cell nonolayers as a nodel for drug transport
across the i shalsterokfowarisegstiomharm Res. 1990, 7, 902). 10 From t he
nmeasured data, it can be seen that the bi oabsorptl on of the conpounds of
the formula | according to the invention is considerably |ower than that of
conpounds de$8ieabsedption:t he prior art (reference structure): 15 Reference
struct ure5ExarrpI e :

The bioabsorption of the compounds of the formula | was examined using the Caco

cell model (A.R. Hilgers et al., Caco-2 cell monolayers as a model for drug transport

across the intestinal mucosa, Pharm. Res. 1990, 7, 902).
10 From the measured data, it can be seen that the bioabsorption of the compounds of

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

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



Apparent partition coefficient Paw [cnms] 4.88 x 10-06 (according to Lit.
Hi | gers) 20 Esti mated human bi oabsorption 100% OH OH F O §§é§5§%}ce
structure: F Ezetinmbe 21 June 2005 WD 02/50027 PCT/ EPOL/1 Pat ent
claims: 1, A conmpound of the formulal, 5 Rl REOHR2Z NR5 0R3 R4 in
which 10" R, R2, R3, R4, R5, R6 independently of one another are (Co-C30)-
al kyl ene- ( LX) 02(GOBRE one or nore carbon atons of the al kyPETEPOHAAE3d may
be replaced by -0-, -(CO-, -CH=CH, -CsE-, -N((Cl-C6)- alkyl)-, '
-N((g -C6) -al kyl phenyl)- or -NH+; 15 H F, d, Br, I, CF3, NO2, CN, COH,
COQ( Ci - C6) - Riatept claDBH2, _ ' '

¢

1, | A compound of the formula i,

5
|
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,

- ' SO-(CHz)e-phenyl, where n = 0 — 6 and the phenyl radical may be |

' s_ubstituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF3, O-

(Cr-Co)-alkyl, (C-Co)-alkyl, NHy; |
NH,, NH-(C4-Cg)-alkyl, N{(C1-Csg)-atkyt)z, NH(C1-C7)-acyl, phényl, O-

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



CONH( G - C6) -al kyl, CON[ (G -C6)-al kyl]2, (Ci1-0Cs)-alkyl, (C2 C6) - al kenyl,
(C2-C6) -al kynyl, 0-(C,-C6)-al kyl, where one, nore or all %[Jog% Sgﬁn t he
al kyl radicals may be replaced by fluorine; S02-NH2, SOZNH% ? kyl ,
SN (C,-C6)-al kyl]2, S (G -C6)-al kyl, 20 S—(CHZ)"-phenyI

SO(O’-C6)-aIkyI, SO (CH2);; phenyl, SO2-(GC -C6)-al kyl, SOZ-(CHZ) - phenyl ,
where n 0 - 6 and the phenyl radical may be substituted up to two tines
by.F. d, Br, OH CF3, N2, CN, OCF3, 0- (G -C6)-alkyl, (Ct-0C6)-alkyl, NH2

NH2, NH—(Cl CG) al kythsutb‘d(n(t@d 6BF; al, By 1) @H, r@iﬁemo@mwa@wg, Phenss)-aRyl25

(G B | el ol i GG oo N ol ”%Iﬁ‘é%o?%w?”"' v

O (G -CB)-alkyl, (@oOCa K4k, BONHAH(Ci - C6) - al kyl, N((Gi-08)-alkyl)2,
SQzZ- CH3, COOH, COO (C1-Co)-al kyI CONH2; 5 (LAG is a sugar residue,
di sugar residue, trisugar residue, tetrasugar residue; a sugar acid, an

am no_sugar|Ag) am ng &y rFﬁdLﬂz’J@lsuEQr I%Lsidggpﬁi@ﬁézﬂ'qe%lﬁﬁé qléﬁaﬁfﬁgigé%&g 2 1o

9 amno acids; a trialkyl anmoni unal radi cal ere in
each case at | east oﬁéumrmanamle@rsggm to R6 nust have the neaning

(Co-C30)-al l;ylbgnregl(o ltg@eag“m& %@%&maspﬁ%ﬁs.%%@sﬁs,haﬁ 18'gky! ene
-N((G -C6) -al kyl') -, am(rp@puctaa) al kyl phenyl )- or - and where the
radicals Rl and R2 irrggnen arnﬁ\\éﬁluH}aﬁi(ﬁa?d"édlgo eﬁ%ﬁ)%ﬁugar resi due or

-0-sugar acid, and ar maceu accepta Salts. 2. A conpound of
the fortula | as cl ai rred in claiml, V\/nerel n

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




Rl1, R2, R3, R4, R5, R6 independently of one another are. (CO0-C30)-
al kyl ene- (LAG, where one or nore carbon atons of the al ky?gagn 5&% cal may
be replaced by -0-, -(C=0O-, -N((G-C6)-alkyl)- or -NH; =

I, CF3, NO2, CN, COO—I COO(C-CG)-aIkyI, CONH2, CO\IH(O' Co6) - al kyl ,

CON (Ci-C6)-alkyl]2, (C-C6)-alkyl, (C2-C6)-al kenyl, (C2-C6)-al kynyI ,
0-(C;-C6)-al kyl, where one, nore or -all,6%mydrogens in the alkyl radicals
may be replaced 'by fluorine; S02-NH2, SO2NH(C - C6) - al kyl

SO02N[ ( C1- C6) - al kyl ] 2(C&Q@]k;ﬂ:ﬁpqmskylkyi BH.30 (CH2), phenyl,

ahere 0 2 05 and the Bl gy ol SN SR b s

by F, d, Br, OH CF H)BreryN. wHeeE 3,= 0 —Blardihe phHed 1@5:116 e(ﬁ%ncﬁ'tckw

(Cl- 6) -al kyl, NH2: NH2 Nk%&a B 36 54(01 C5) -

NH( C1- C4- acyl , pheny'r'“subS g My e NP2 3a C(Ctﬂﬁﬁ)ﬁﬂ‘éfhyl
b -t L t

28 Tl e, i Nﬁf&?ﬁmﬁggﬂm pEOC I S

N((Gi - 08) - al kyl )2, Sob Qﬁba((:l C5) aI kyI CONH2; (LAG) is a

sugar residue, disugar re5|due trisugar residue, tetrasugar residue; a

sugar acid, an am no sugar; 10 an am no acid residue, an oligopeptide

resi due conflAG) ng 2 iz @ SQgargrsidye afisugar residue, ﬁﬁS@JBRyt@lﬂmnt&&mug@ﬂ residdé;cal ;

-0 (SQ2)-0H, where i S one of the radicals Rl to R6 nust
have the neaning 3(5%98@8? %%hldgﬁ’?a%[AG), where one or nore carbon

at ons 010t he al kyl en@nreadnoaalmd neaiubean eligopepliichiesiddie confp@siog-2 to 9

-N((C1-C6) -al kyl') - M—I— 'dg,nd where the radicals Rl and R2 may not have
t he neani ng -0- sugar reS| de™or -0-sugar acid, and its pharmaceutically
acceptabl e salts. 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,



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

R2, R3, R4, R5, R6 independently of one another are (C0-C3 i

al kyl ene- (LAG, where one or nore carbon atons of the al ky? qene 280% 44i cal
may be replaced by -0-, -(CO-, -N(CG) or -NH; H F, 4, Br, I, CF3, NOZ,
CN, COOH, COQ( (g -Co6)-al kyl, CO\IHZ, CONH( G-, C6) al kyI

CON[ (C1-CB)-al kyl]2, (C -C6)-al kyl, (C2-g¢0) - al kenyl , (C2 06) al kynyl ,

O (G -C6)-al kyl, where one, nore or all hydrogens in the 30 al kyl r adi cal s
maybe repl aced by flgorida,). BB H@h é%ﬁ(céaﬁélﬁ Koyt radical

SO2N[ (Gi - CB) - al kyl ]2, %J( ci)ga 7 Gel ﬂf% yraggmaybe
SO ( CH2) n- phenyl , S@Rsmﬁ@ls%wwo tlms tmﬁeCQ 50 6§FSCDQO( )OChhéhyl ,
where n = 0 - 6 and i be substituted uptotvvotlmas
by F, d, Br, OH, CF@%%%%)&QC' %@W Nﬁ%o C6) -al kyl, (C1-C6}-al kyl, NH2;
NH2, NH (G - CB) - al kyiNH2, NW@rCﬁbalwlkN((%’}CsWﬂJz N#i(ﬁq:%)-aq;yhe;melnyl @ 5
(CH2) " - phenyl , Wnere p no- to

tri subs!toéllt uted by F,( 2)-“ ;%.enyf\nﬁ%d_?ﬁcﬁ% %I\@hh %EE%‘Q M- 19 ky ! |
(C1-06)-al kyl, NH2, tib{iitngs) baFk@l, BrN, OB, CF) NalkgN) ecz:soe-(cmssa) RN,

COO- (Gi - CB) - al kyl ; [ resi dye,
trisugar residue, t@@&ﬁﬁyl &@%U&é‘ 65? %@aar (§ Pa‘&ﬂﬁ#ﬂ?%?ﬁgﬁ an
am no acid residue, @DOC;I0Payi, @®Nigi due conprising 2 to™9 anino acids;
a trial kyj anmoni umal kyl radical; -0-(SOQ2)-0H, 15 where in each case at

| east one of the radicals Rl or R6 nust have the neaning

(Cg C?»lobe al gulzane- (LAGQ suweéeﬁdw@m@amysml@afrmgaﬁtegﬂae%trhm;a&lr@é{&@e’le
radl ca

- al kyl

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 .and its 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(R7)0.1—LAG,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



may be replaced by -0-, -(CO-, -N(CH3)- or -NH, and where the radicals
Rl and R2 may not have the neani ng -0-sugar residue or-O-gijgar acid, 20
and i-ts. pharmaceutically acceptable salts. 4, A conpound bPR29%% ul a |
as claimed in one or nore of clainms 1 to 3, wherein 25 R1l, R2, R3, R4, R5,
R6 i ndependently of one another are '

-(CH2) al- NH (C=0) o- 1- (C3-C25}al kylene-(GsP o_,-N(R7)o_, - LAG where one or
nmore carbon atons of the al kyI ene radi cal nay be replaced by oxygen atons,

H F, O, Br, 1, CF3g g;filb‘é)lélk C%Slalkyl -

CONH( G - 08) - al kyl | Ci-C6)-al k al ken
( C2- (ce) al Lyﬁyl Y 0- (@Héﬁ?b%ﬁkﬁ% (&népbalgwes )rdPh@&'M Sl%zdﬁ%@é)@l&y the -

| Kyl di cal b 2,
it L Y PR 00 ol i

(CH2) , - phenyl , SO ( Csuhegijuted upﬁowsolmemyf eﬂfyo . Q2 Qz -@I8) OBy 0

SQ2- (CH2 -phenyl 8 phenyl radi cal may be
substltu%ed up to t t@%rs‘l‘"kyé C#(ﬁégmﬂ f\IQEOH CF3, NO2, ON, OCF3, 0- 5

(C CCG)C 7al kyl , | (ch O3Hal Ngyﬂ(c1Malkwkﬂ((mso€iky%)l\uﬂﬂeﬂw) ag!(l(nri]her@ﬁ)o«'all kyl) 2,
NH( C, - - , en an e e ring
ma§/ be rrz)hg?yto Iotrié(:h-'ti)’grt"fJ r&\_@%e?gﬁly% é,\%ﬁﬁ\e ptﬁqyl Ha3na %f\? r%¥I:F
O.(C,-06)-al kyl, (CrisGttatbidgy . HiEr, NI, IG5 NG, KN, DO O-(mcng)aw )2,
S02- OB, OO 210 Q& FanGONIE, eSS, he oyafyly, s el 'K, S 2

sugar residue;

- 10 COO-(C4-Cg)-alkyl, CONH,;
R7 is H, CHs;
(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,



where one of the radicals Rl or R3 has the neaning -
-(CH2)0-1-NH (C=0O 0- 1- (C3-C25) - al kyl ene-(C=0 a, - N(R7) o.l%%?ﬁ%m@ one or
nore carbon atoms of the alkylene radical may be replaced<by“d% @gﬁ at ons,
and its pharnmaceutically acceptable salts. 20 5.; A nmedicanent conpri sing
one or nore of the conpounds as clained in one or nore of clains 1 to 4.
6. A medi canent conprising one or nore ggnpounds as clainmed in one or nore
25. of claims 1 to 4 and at |east one further active conpound. 7. The

medi canent fgjeCloibi Coion1 oﬁ'irﬁ'itt;ﬁo@s Fﬂﬂ@?r gaftirid agdfists| BPARE| Ebé(rﬁstsconpou”d
B

one or nore conpoun normal i ze | I d net abol i sm
medi canent %&BmhMmrrﬁ egmlﬁtﬁﬁfhrﬁfﬁ% '@hibﬁgﬁpbﬂ%%d 8§!§01fmmt1her -active

conpound, Xl nds,
oA 1 edd s T L B6ivhfchc tEBRM KRGS, Fol Reloot ARLTTC.

I nhi bi tor sAGMARhgntmmaag;mdaiﬂs lipBpvieia lliphse imgmltosst A TPRiviRedyadea/ ganma _
agoni st g, tes t ar. tion, inhibitors, CETP
oo b t 8 s MRy Swdiene g el B e it B e AR ket e o " Acar

i nhi bitor s;ntﬂtﬂtdrmxmiﬂnﬁ Ssulfonyl epead, engualmq@asmegnﬂmdnst thiszolidifdiahielsy at e | yase
i pase | nir eSS R hectes crBRgins Bh a5t BT AL dhegrRt ot des,

t hi azol i di péiaesmen chamel mﬁéIb@ﬁﬁ@ellsnblﬂ\bmﬁcﬁustﬁ@?‘lﬂ@?ﬁﬁwm@ﬁagﬂﬂlﬁﬁ act on
the ATP-dependent .potassium ch_?nnel of the beta cel CART agoni sts, NPY

agoni sts, REKIHALRTISESTIS agerisisn I M sigoststs. Gy Q%H$t§t§RFﬁﬁ#aﬁESHF'§%Ss CRF
agoni s4§, uk¥colin Q%’B@Qrﬂfﬁégﬁ)msl@ MSRAQRIdIATbC %ﬁh@&t‘%g ﬂ&%lcﬁf@?'&?éﬁ@ts MEH

(mel anocyt - st i nul hor none) agoni sts, agoni sts, serotonin-reuptake

i nhi bi t or s CGl a@enigle, %ﬁf@tﬁﬂw-fshatahéﬁ'&dﬁﬂéﬁér@lxéd S@Eﬂmﬁﬁﬂé NonRreAegif st S,
bonbesi n aggmbstisds, SRreRonist) tRasIYst Sgorfkte dianin antagonists, growth

hormones, growth hormone-releasing compounds, TRH agonists, decoupling protein
" 2- or 3-modulators, leptin 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 7

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




hor nrones, growt h hornone-rel easi ng conpounds, TRH agoni sts, decoupling
protein 2- or 3-nodul ators, |eptin agonists, DA agonists %(r onocriptine,
doprexin), 15 |ipase/anyl ase inhibitors, PPAR nodul ators, RSt ors or.
TR-f 3-agoni sts or anphetam nes. 9. A conpound as clained in one or nore of
ctainms 1 to 4 for use as a nedicanent for the treatnment of inpaired |ipid
met abol ism 20 10. A process for pregparing a medi cament conprising one or
nore of the conpounds as cl-ainmed. in. one or nore of clainms | to 4, which

carri dy iy Mibdine it HEaGRIRRURb GG BREERIER e for Zam ni ot ratfon

25 11. The use of the conpounds as clainmed in one or nore of clains 1 to.4
for preparing a nedicanment for treating hyperlipidema. 12. ' The use of
the co unds,as claimed in one or more of clains 1 to 4 for 30 preparing
a nedi gﬁ%’ent ?t?%lf’sel%&}&pf”ﬁ@o%"ﬁ@a§8'?'ﬂﬁd8hmeé§f7?f%?f%ﬁiém‘?fé’HhSn. 13. The use
of the owrpelnndy aasdckaentdor treatigissulin rexttaacaf claims 1 to 4 for 21 June
2005 69 i preparing a nedicanent for treating arteriosclerotic _
mani f estati ons 14. The use of the conpounds as clained in one or noré of
claims 1 to 4 for~the preparation of a medicanent for treating insulin
resi stance. ‘ o






