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understo S nmeaning an intestinal absorption of |ess than 10
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consiger gk ESBbuRdSIan8thEE Lise 2 Accordingly, the invention relates to
conmpounds of the formula I, 5 in which Rl, R2, R3, R4, R5, R6 independently

of one anot her are (Co- Cao) al kyl ene- (LAG , Wnere one or nore carbon atons

"N(C. - o eigmien feiipE b sUBidfed FBhAGYE-eoingges. pnat physiokicly o5,
?:%i’[(gjigs)-im E%ﬁ?@iocg?ﬂﬁtﬁngcf ICS;) y gﬁ@’ gdéryl(cz CB) - al kynyl ,
O (C1-C6)-al kyl, where one, nore or all hydrogens in the al kyl radicals my
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radi cal nay be 20 substltut ed up to two CF3, NO2,

N, OoF3 dessiieed [s6) Daiag,af th@@dl@g)ZQqq(y%(?)p@{Q Bsahd Vs 5, de 20 A470].

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 equal to 5%.

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



NH2, NH (C, -C6)-al kyl, N((Cl-C6)-alkyl)2, NH(C, -C~)-acyl, phenyl,
O. (CH2) ~- phenyl, where n = 0 - 6, where the phenyl ring may be nonoto

trisubstituted by F, C, Br, |, OH CF3, N02, CN, OCF3, O (C~-C6) 25 alkyl,
(C~-0C6)-al kyl, NH2, NH(C~-C6)-al kyl, N((C~-C6)-al kyl)2, S02-CH3, COCH,
COO (C, -C6) -al kyl, CONHZ; 3 (LAG i Soa sugar resi due, disugar residue,

trisugar residue, tetrasugar residue; a sugar acid, an am no sugar; an
am no acid resi due) an oljgo tide residue c rpsin to 9 am no aci ds;
5 a triaf¥efP )ﬁ*i%‘ﬁdl’%?ﬂt'c’?‘arp@f%ﬁ??o C@P@Hﬂﬁseﬂwﬂf%ﬁaﬁ each case at | east
one of the radicals RL or R6 nmust have the neaning (Co-C30)-al kyl ene-(LAG,
where one or nore carbon atons of the al kyl ene radical may be replaced by
-0, -(CO-, -CHCH, -CG--CG, R{(C-0c8)-alkyl)-, -N((C--Cs) 10
al kyl penyl) or -NH, and vvhere!i! radicals Rl and R2 may not have the

O

meani ng - O-sugar r@Hi due or -@& sufar acid, and its pharmaceutically

accept ablR6 en to conpounds of the fornmula I, in
whi ch at | ez hg R1 to R6 has the meaning

( Co- C30) - al dre one or nore carbon atons of the al kyl ene
radi cal mayS{ges »—NO>, -(CO-, -N((C-C6) alkyl)-, or -NH.

Parti cul argpr€f erence i@ gi vey+g _cR8pounds of the formula I, in which one
of the 20 radicals RL or R3 hj meani ng ( Co- C30) - al kyl ene- (LAG, where
one or nore carbon atons of tRe\al/kyl ene radicals may be replaced by -0,
-(CO-) -N(CH3)-, or -NH. Ve 4particul ar preference is given to
conpounds of the fornmula I, in ch one of 25 the radicals RL or R3 has
the neaning -(CH2) @ ~-NH (C=0 o_~-(Co-C25)-al kyl ene

(C=O0 0_~-NR7) o_~-?LAG); where one or nore carbon atons of the al kyl ene
radi c&l may be replaced by oxygen atons and where R7 is H or CH3.
Preference is furthernore given to conpounds of the formula I in which the
group 30MWAIGNs a nonosugar residue. A trial kyl ammoni um al kyl radical is to
be understood as nmeaning the following group 4 Alk~ N =Al k2 Alk3 in
which n = 0 to 10 and Al k1, Alk2, AIk3 independently of one another each
denot e aFd,R2,RFR4,ERFIR6 or br ancindeépehdgntly aftbremandther age (C4-€320 car bon
at ons.

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((C1-Cs)-
alkyl)-, -N((C+-Cs)-alkylpenyl) or -NH-;

H, F, Cl, Br, 1, CF3, NO,, CN, COOH, COO(C4-Cs)-alkyl, CONH>,
CONH(C+-Cg)-alkyl, CON[(C4-Ce)-alkyl]2, (C1-Cs)-alkyl, (C2-Cs)-alkenyl,

15 (C2-Cs)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
SO,-NH;, SO,NH(C4-Ce)-alkyl, SO.N[(C4-Cg)-alkyi]2, S-(C1-Cg)-alkyl, S-
(CH2).-phenyl, SO-(C4-Cg)-alkyl, SO-(CHz)a-phenyl, SO,-(C4-Ce)-alkyl,
SO,-(CH,)a-phenyl, where n = 0 — 6 and the phenyl radical may be

20 substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF3,
O-(C4-Cs)-alkyl, (C4-Cg)-alkyl, NHy;
NH,, NH-(C4-Cs)-alkyl, N((C1-Cs)-alkyl),, NH(C4-C7)-acyl, phenyl,
O-(CHy),-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
to trisubstituted by F, Cl, Br, |, OH, CF3, NO, CN, OCF3, O-(C4-Cg)-

25 alkyl, (C4-Cg)-alkyl, NH2, NH(C1-Cg)-alkyl, N((C4-Cs)-alkyl)z, SO,-CHg,
COOH, COO-(C4-Cg)-alkyl, CONHj>;



OnM ng to their increased solubility in water, conpared to the parent
conpounds, pharmaceutically acceptable salts are particularly suitable for
medi cal applications. These salts nust have a pharnaceutically acceptable
anion or cation. Suitable 10 pharmaceutically acceptable acid addition
salts of the conpounds according to theg nvention are salts of inorganic
aci ds, such as hydrochloric acid, hydrobrom c acid, phosphoric acid,

nmet aphosphpii ¢ aci [ tri id, . f oni. Gyl ur i cid, d_of
or gani o TORGY Suchs aSbbat el isldar B RuE ibuBotre e’ Yofad el reflfe
citric acid, ethangsiighpaici, aflgminbWilgarc acid, gluconic acid, glycolic
acid, isothionic acid, lactic 15 acid) | actobionic acid, nmalefic acid,

mal i ¢ acid, net han@Aamne acidcesidue.at pligepeptide, repidus apsaprising 2ipd® aci d,
tartaric acid and éwﬁé#g@%aceti c acid, for exanple. For nedical purposes,
very particular pr s given to using the chloride salt. Suitable
pharnsceutically agqeiatkqmmmba&jmalkgulrbaioat;e()a(rsm{)i(um salts, alkali metal
salts (such as sodium and potassiumsalts) and alkaline earth nmetal salts
(such as nmagnesium 20 and cal ciumsalts). The scope of the invention al so
| ncl udes \gal L% BaYh REs8 P RAISTRGE U G ddicAlB 1L EPRBN AR Rk RIng?! ¢ S
may be useful 'internedrates Tor preparing or puritylng pharmnaceuticdlly
accept abl(€,€ah}alkpede4LAR) where omne bpridrercapsen atomsd of thizbalkylenpiradical vi tro,
applications. Here, the term "derivative havi ngerh si ol ogi cal function”

refers tdnanbe peplaced Yi-Oal (G=0s eptasitd derPu -G6)-alKdmpN({Fa-Gedcor di ng
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active meQadqiRjariresiflde oecO-sugair dcid]i rectly). A further aspect of this

i nvention are prodrugs of the conpounds according to the 5 invention. Such
prodr ugs %\5ntaﬂ1afma@@ytlpalb/da¢q¢pﬁnﬁe salisgi ve a conmpound according to the

i nvention. These prodrugs may or may not be active in their own right. The
conpounds according to the invention can also be present in various

pol ]yrmr plﬁtyeﬁerémeris,gif/?n tcﬁmnmpbands oaﬂwim:nmuia Iarirldmmliqr:saubb‘szmn@o}‘ theor ph?ush
10 ns. The e t i nvention ipcludes a nor phous forns of the
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i nventio .oWi’se I fgs o ) _@f=chpr! IR
refer to%grdc;ﬁ{rr%oundbgwec%}'%gﬁﬁégdlggﬁﬁ%gb% or Eu%atq}?@é @esc?:)?'l brné(g@hggzle, and
to their aliglltsor NH-vat es and 15 derivatives havi ng physiol ogi cal function,
as described herein. The conpounds of the fornmula | and their
pharmaceutical ly acceptable salts and derivatives having physi ol ogi cal

flunct i on e isealeéeAbe WTBER 1b Gompdidtdsnd 1R fodMak lLof whibh Sngdrahe! | sm

in particular hyperlipidenia. The conpounds of the 2 ormula | are al so

sui t 3Bl e radicalgd%m paR3ps the meau&mlgdﬁm@si-eﬂwlefrwo(rw@)u witere onarat rhore ; f
Phe' Tor mineo stoif oL@ Akuehs fadpaahad oFoblsrah B LG - GRIEPRECR ve

conpoundsNHR5 The anobunt of a conpound of the fornmula (1) required to

achi eve the desired biological effect depends on a nunber of factors, for
exanpl e on the specific conmpound chosen, on the intended use, on the node

¢ adm ni . ety . . ant. ¥
O (20m NVL Bkl e Roh8 1541 8 £ bofiRREihbe 8Py oI R Which bRe GNer @
25 the radicals R1 or R3 has the meaning -(CHz)o.1-NH-(C=0)0.1-(Co~C25)-alkylene-
(C=0)0.1-N(R7)o-1-(LAG); where one or more carbon atoms of the alkylene radical

may be replaced by oxygen atoms and where R7 is H or CHs.

Preference is furthermore given to compounds of the formula | in which the group
30 LAG is a monosugar residue.

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



30 to 100 ng (typically from0O.1 ng to 50 ng) per day per kil ogram of
badywei ght, for exanple 0.1-10 ng/kg/day. Tablets or capsul es may contain,
for exanple, fromO0.01 to 100 ny, typically from0.02 to 50 ng. In the case
of pharmaceutically acceptable 6 salts, the abovenentioned wei ght data
relate to the weight of the di phenyl azetjdinone-ion derived fromthe salt.
For the prophylaxis or therapy of the abovenentioned conditions, the
conmpounds of the formula (1) can be used thensel ves as the conpound, but
preferably they are present in the formof a 5 pharnaceutical conposition
W th an acceptabl e car AB{. The carrier nmust of course be acceptable in the
sense that it kré (irrpati e with the other constituents of the conposition
and is not h % z‘he health of the patient. The carrier can be a solid
or a quui% bot ntkis praferably fornulated with the conmpound as an

i ndi vi dual”dose, for &Kanpl € a tablet, which can contain fromO0.05%to
95% by wei ght of the 1Q active conpound. Further pharmaceutically active
substances can al so be gesent, including further conpounds of the formula
(1). The pharnaceutical cohpositions according to the invention can be
prepared by one of the known pharmaceutical nethods, which essentially
consist in mxing the constituents with pharnmacol ogically acceptable
carriers janghioh natiitbi1@r ares Alkl PARD 2AIKR el éipiepdentty oponé anofttieraszehr dénge @o
the invention are those which are suitable for oral or peroral (e.g.

subl i fyuastyaigbtnehais of Rransedalkvsadicat havingditol ¢arboe Hamser of

adm nistration is dependent in each individual case on the nature and
severity of the condition to be treated and on the type of the conpound of
Ij hle f o(r]I rmtDlwir(g o t:che&dnia@a:sed sawbilnya?rewa@adlz@gpgmdnd bﬁnbi parenacminf pOﬁn«wl

el ayed-rel ease for ations are also ingc i.n scope of the,.
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contai n aydifHotic @cRiTHElapRbs pRGHEASTRONIRKE 8éid! S\RfdrE Bbidard sulf@ic aci@Cysts

i
or granules; "as a solution or suspension in an aqueous or nonaqueous 30
| i qui d; oof erganic asids,isuchaseacesic agid,drenzenesulifanicibsido benzeicacid anifyic acid,

phar mmce AP RARSEE oo R ais FQ. BoB e R, QP RAP et it ot fnc
and tige cgdid, lactobidhi€ Bciidmaleié deid)Shalic adid ORRtiingSutfenRMId,| sUtRinic acid, p-

constituents) are brought into contact. In general, the conpositions are
prepar ed touansspbienicacd, iarade asidandirifiuatpasetic iasidh for exaraplep5onmeadieal a

necessar yoUpeset e PARKM A brefirbfog gl to BaSindehde Bt SIAkEls
pressi ng ghiarmateuptally fcdeptalsie basicOsalsldresaramoniim Gt oalkdli métakgatsqeutiat e
with one or npre additional constituents. Pressed tablets can be produced

by t abl et@%@o‘ﬂiHE‘ %M@lﬁ’ﬁéiq’ﬂ spitekand aUsaH@e \eéFtH]mgf@J:ﬁa'%(S'-’lcbrase&'@ﬁﬁﬁﬁiP”h
powdeyy Or 50 BRKILRS saftd). @appPropriate mixed with a binder, |ubricant, inert
di l uent and/ or zliﬁ‘?nu er of) surface-active/ dispersing agents) in a

sui t abl e machi ne. Shaped tablets can be produced by 10 shaping the

pul verul ept conpou noi st ened wi.t ninert liquid diluent, in a suitable
achi ne. - PieSRRR T einveuireis insludensais haund d phamacestionl o 2

(subli ngysldccagiaKie BhidH, Wiich Baitdiffay (R GOSTEPINNTkIARBTS BropafiERRuUN. Of
the formu ac(c]'é mv%nn%h gﬁiS avoréljﬁ%y%zjstonalpi y Sl!ICI’OSG grn glu arabi c or
t r agacant pyrifging plesmalckaticallyi adceptatileidalts bed/o fpouselin montherapautichfase such
as gejatin andl ﬁl )(@erol gr sucrose and gum arabic. Suitable other active
conp@thdsCXPPIEHR VEERHAPRIEANSyr epar ati ons are: 20 al |l anti di abeti cs,
mentioned in Rote Liste 2001, Chapter 12. They can be conbined with the
conpounds of the formula | according to the invention in particular to

achi eve aHeieéheterm darivative harinephysialegicalflactian'ireters dengoy ihysigiagieallyi on

can be adgm 1| el t 1. Qi | ; [
compounds St aiIe SErTae Bt S R ERER o g 3 R Oh, fop &Pl En
conprising a plurality of active 25 conpounds in a pharmnmaceutica
preparation. Antidiabetics include insulin and insulin derivatives, such
as, for exanple, Lantus or HWR 1964, G.P-1 derivatives, such as, for
exanpl e, those disclosed by Novo Nordisk A/S in WO 98108871, and ora
hypogl ycem ¢ active conpounds. 30 The oral hypoglycem c active conpounds
preferably include sul fonyl ureas, biguadines, neglitinides,

I L Y S N L - o L



WD 991 03861, insulin sensitizers, inhibitors of liver enzynmes involved in
stinmul ati ng gl uconeogenesi s and/ or gl ycogenol ysis, nodul ators of gl ucose
upt ake, conpounds 5 which nodul ate |ipid nmetabolism such as

anti hyperlipidem c active conmpounds and antilipidem c active conpounds,
cenmpounds which reduce food intake) PPAR and PXR agonists and active
conmpounds which act on the ATP-dependent potassi um channel of the beta

|1 10 | nb t of th th ds of the f I
[ “ar e’ adriPl GaRRRIE o OB BN APPBACHHIDRUAHORABIRT BORlc LGS NS s ch
as si nvasghidichid ew@baﬁa Br aHra%YI@étrﬁéthohtb%ﬁfé&tW bifindibedyjast atin,

cerivastatin, rosuvastatin. I'n one enbodi nent ‘of the I nvention, the
conpounds of the formula I are adm ni stered in conbination with a

hol est bso hi bi t h t
{1 quest aek Tl berhar infh insrbtien altiphtios pP hrce BRI S ACLAINE B iBgunds
of theg f qhiantib. SUch %dﬂ@@@ﬁb@hﬂabﬂ:&@ﬂhlmw@vw& rAp&liiRagesram
agoni st, such as, for exanple, rosiglitazone arg itazone, JTT-501,

262570. Ita thednventioni Fhese prodrugs mayer mak not he Mﬁ(ﬂmﬂtﬁif@fvntﬂg@ffor ml a |
are adm nistered in conbination with a PPAR al pha agoni st, such as, for
exanple, GWN25 9578, GW 7647. I n one enbodi nent of the i nvent I on, the

conpoundsTd cémpolindsateordiny  hdThvértiodr &th alko ieRaht Mvadioue a m xed
PPAR al phal ganmma agoni st, such as, for exanple, 1536, AVE 8042, AVE

8134, AvEpagmerprEuis farmacfos exampie:as astorpheus anderysalline molraerbonas of t he

evamCa, PENS: 77 5a3é BF & Qe A PR Tdsa Hbd Pt olhns BN o vt 0r e

i nvent i orcorhpeuridyaciordingdd thé inviention| whichdoem adfurthies tigpect dfithe didantiaohi on
with an MIP inhibitor, such as, for exanple, Bay 13 5 9952, BM5-201038,
R-103757. In one enbodi nent of the invention, the conpounds of the formul a

| q : . :
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|nh|b|tor such a for exa
denvatwes ﬁavmg physnorgpg|cal fungtlon as described herein.

The compounds of the formula | and their pharmaceutically acceptable salts and
derivatives having physiological function are ideal medicaments for treating an
impaired lipid metabolism, in particular hyperlipidemia. The compounds of the

20 formula | are also suitable for modulating the serum cholesterol concentration and
for preventing and treating arteriosclerotic manifestations.

The compound(s) of the formula (I) can also be administered in combination with
other active compounds.
25
The amount of a compound of the formula (1) required to achieve the desired
biological 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 daily dose is in the range from 0.1 mg
30 to 100 mg (typically from 0.1 mg to 50 mg) per day per kilogram of bodyweight, for
example 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



194789. 15 In one enbodi nent of the invention, the conpounds of the formula
| .are adm nistered in conbination with a polyneric bile acid adsorber, such
as, for exanple, chol estyram ne, col esolvam In one enbodi nent of the

i nvention, the conpounds of the fornula | are 20 adm nistered in

combi nation with an LDL receptor inducerg such as, for exanple, HWR1171,
HVR1586. I n one enbodi nent of the invention, the conpounds of the fornmula I

o o SR O AR ACAS LV o SRR o s o

the fOrmﬂﬁtlblr@né-léﬁ@éﬂlwéaﬁfﬁﬁﬁthé‘sﬁl@%rﬁﬁé';ﬂ@pﬁwéﬂs@ﬂtﬁ’é’I’aP?’ﬁf@@é‘t such as,
for exanple, OPC-14117. 30 In one enbodi nent of the invention, the

conpoundabﬁvemantmedma@dltwmetm:mp@um@df the formulani); cambeiuseda

I t I hi bi t I
erbod nerhomeelE 558 ribund, Ul phTeraii v TRetpapminne fopm ofa " "
adm nigst %I%inia'&e@ﬂéé]'o@ﬂﬁpdﬁ'hdﬁ With @ dtbRptdbié 3hAidry TRE cafidrihlist of coifde as,
for exanple, SB-2049 5 I'n one enbodi nrent of the invention, the corrpounds

of the f chem@entataleen émrﬁﬁngﬁ thad df is sompatibleawith thewther congtitueatrobiet het ase
I nhi bi tor o@ﬁ&ﬁnﬁané%n%@%fﬁl or mn]e%ﬁst 904 thégghgnp Hhe cfgéﬂgI E@ﬁ"
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with a |igrepliqui¢ionbath and dgprefeiablysforimutted With thé&imhpbur@ ad @R Individual
nICOtInIC acid. I'n one enbodi nent of the invention npounds of th

f or rruI a | dogee forexamplaiasta faklet, whichheameentain fipmH. 95% Ish%@%. bynwsiahé of ﬂ’!ﬁjch
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conbination with a su] fon urea, such as, for exa t ol but am de,
gl i benc| ARCQEding to H“I%I"cy@"é‘?n ganaeaarreaareq by gRe of nEI‘%HtPhaf 'ﬁ'@%%‘rﬁ%unds of
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acceptable carriers and/or auxiliaries.

15
Pharmaceutical compositions according to the invention are those which are suitable
for oral or peroral (e.g. sublingual) administration, although the most suitable manner
of administration is dependent in each individual case on the nature and severity of
the condition to be treated and on the type of the compound of the formula (I) used

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 are
preferred. Suitable enteric coatings include cellulose acetate phthalate, polyvinyl
acetate phthalate, hydroxypropylmethylcellulose phthalate and anionic polymers of
methacrylic acid and methylmethacrylate.

25
Suitable pharmaceutical compounds for oral administration can be present in
separate units, such as, for example, capsules, cachets, lozenges or tablets, which
in each case contain a specific amount of the compound of the formula (l); as a
powder or granules; as a solution or suspension in an aqueous or honaqueous

30 liquid; or as an oil-in-water or water-in-oil 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



I n anot her enbodi nent, the conpounds of the formula | are admnistered in
conbination with a neglitinide, such as, for exanple, repaglinide. 30 In
one enbodi nent, the conpounds of the formula | are administered in

conmbi nation with a thiazolidinedione, such as, for exanple, troglitazone,
ci-glitazone, pioglitazone, rosiglitazong, or the conmpounds discl osed by Dr.
Reddy' s Research Foundation in 11 WO 97141097) in particular

d dr o- 3- hy) -.4- - 2-.qui Linyl .
et hoxy! SRERSE PLERE T ore Addifanzl Bt itfEt aré Pibught intnsoptariin sqnesal,
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a- gl ucosi dase i nhi bitor, such for exanple, mglitol or "acarbose. In one
embodi mecompauadavithp 8 iquid amd/ohﬁnelwdmdad solid eaeier aftenwhish the predustiift i on

Wi th an active conp und ch_ac ATP- de ta m channel

of Dot deppesary BRNABEA BbF xditbib, 3 lablHE ool fhi B B ehareR B RG da  e
gl i azgde sRppiky 4 sawabr B Qﬁbnu‘léb Meafmsbmtif appIepAAEDAIN BRe Ur hbiR For mil &
| are adm ni stered in coibination with nore than one of the abovenenti oned

corrpound:a,ddﬂ@naéﬁmﬁﬂt@entﬁ Breaseddablets oan hepreduceshby tahletingithe eempound n, a

Sul oms! e o AR A B, R oA SRR,
| ovast at Irﬁixe@mth a bindler Uubhednteineaddinmnt ant/oe aC(mﬁmmttﬁ Sirfadeatwerul a |
are adm n| stered in conbi natj on with CART agoni st s, agonj sts, MA4

agoni st s dishessing aggpt(ssinsa spitable rageine: %ham@ﬂ%@ﬁu@we predusgdiiyst s, CRF
BP a%ag% fsr\?;ithlé pgit“i\fgrhi t@g ofjha moét}gf?—ﬂ%&ﬁ el uid diluent in a suitable

(el anoc ornD agoni ag onls S, serotonin reuptake
i nhi bi t omsachimeced serotonin and noradrenergic conpounds 5HT agoni sts,
bonmbesi n agoni sts, gal anin antagoni sts, growth hornone, growth

hor mone-r el easi ng conpounds, TRH agoni sts) decoupling protein 2- or 3

dul at '
" pase! arerERelfcd #8Meiciignt i 346 BURbGtel O BIREA) GlibfholsPT 2! 2
agoni st s administratieniradides lnzenfes hichoemtainoa cotrtp@uhdrdfhbe fammaeel)wmtmaund
S lﬁ%h . 3Q0 In one enpbodi nent, the fu(r%tbher active . co
e

doxahBhefaNPHRS. GUSIMARY SUCHRSe and guharabic oF5aeRGATIH. 2 r?qaea$ulqsm'cact.ve
d
conpound i, d&tHd %rﬁﬁbﬂﬁd%aﬁ%r@%bé‘%@&h%@ge’lner?éﬁwﬁbgﬁfcnem WERe afde

further active conpound 1s sibutram ne
active cgupvarabi¢.s Orlistat. In one enbodi nent, the further active conpound
i s mazi ndol or phenterni ne.
Suitable other active compounds for the combination preparations are:
20 all antidiabetics, mentioned in Rote Liste 2001, Chapter 12. They can be combined
with the compounds of the formula | according to the invention in particular to
achieve a synergistically enhanced action. The active compound combination can be
administered either by separate administration of the active compounds to the
patient or in the form of combination preparations comprising a plurality of active
25 compounds in a pharmaceutical preparation.

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

30
The oral hypoglycemic active compounds preferably include sulfonyl ureas,
biguadines, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase



I n one enbodi nent, the conpounds of the formula | are admnistered in
conbination 10 with fiber, preferably insoluble fiber, such as, for
exanpl e, Caromax. The conbination with Caromax can be given in one
preparation or by separate adm nistration of conpounds of the formula |I and
Caromax. Here, Caromax can also be admrgstered in the formof food, such
as, for exanple, in bakery goods or nuesli bars. Conpared to the individual
active canpounds, . the conbi nat.i.on0f, 15 conpounds_of the fornula | w th

Car onex | GRBIRSs alcBEeR edHatin Che:d g0h oo Pavsesumhian s Shefers, Suerlc
to the | oyekbékathplbDhdsRUiS0686Pby NIVONSrdisles/SLin WD oy2626% angpr oved

tolerability. It goes w thout sayi lr%(% t hat each suitable conbi nation of the
conpoundsW&t89/038a4. insuliv sensitizerseimhititorsvof livesranzymesongolyed im sticwigdingnds

ubst anc ARG EaBH1 A6 g iuls. Thlulltrt oo RRGRTRIGE S oty o
f urt her misichndulae I metaboiRph stk astantihypeslipkierieadtiveradrmpourisladd t he
pure stereoisoners of the fornula |, and diastereomer m xtures_ of

h
formul a 1andilipidemic geHve gpapospdsngampouds whichuedyce feod B}S@k%tPe%ABiﬁned
onant ond RRHdonERSBRa et BEfHcRnS ilE Bt o BE RTadéiedudiE botassium

st ruct ur gghannéBoRheRiets cetls. R4 Sugar residues are to be understood as
meani ng conmpounds whi ch are derived from al doses and ket oses which have 3
to 7 carbon atons and may belong to the D or the L series; also included

are g n%g;‘g%gérﬁboamt R mevremiﬁﬁ, ﬁ%%méééle@% ofﬁggﬁégﬂﬁg, | 4Fgnnose,

fructose, cltose, ribose, rose, al sedohept ul ose,
gl ucosam administéredtin cambiratiai withranHMGCoA rediadtase indbvitar suchds gl uconi ¢
acid, galactoni¢ acid, mannoni c acid, glucam ne, 3-am ng-1,2-propanedi ol)
O ucar o SIBVAStEHR, GANRA e AT dvARA T AP BASRUBy CRAS AT anp o0 20
Di sugars @&@va}‘?‘éﬁha” des conposed of two sugar units. Di-, tri- or
tetrasaccharides are formed by acetal -1ike binding of two or nore sugars.

Here, the bonds may be in the a- or ~i-form Lactose, naltose and

| I ghi be nenti dDb le. 15 |f .th i
cubstiBt B @ne HBbeBBRTt Al e o8 gR e capmPurs lah forBya Heom of an o
group of éd?ﬁn&*t'&%-in%kb'rﬁtﬂﬁat&:_rpmﬁ%CéHd{é?stEFcﬂléb%of;ﬁfontihﬁibli’tbfi,fé@féh'asQ’ch’rUpS of

the sugars are substantia
example, ezetimibe, tiqueside, pamaqueside.

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

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

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

30
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate, such as, for example, fenofibrate,



benzyl, acetyl, benzoyl, pivaloyl, trityl, tert-butyldi methylsilyl,
benzyl i dene, 20 cycl ohexyli dene or isopropylidene protective groups. The
term "am no acids" or "am no acid residues" refers, for exanple, to the
stereoi soneric forns, i.e. the Dor L forns, of the follow ng conpounds: 25
al-ani ne glycine proline cysteine histidigie gl utam ne 14 aspartic

aci di sol euci ne argi ni negl utam c aci dl ysi ne seri nephenyl al ani nel euci ne
threonineﬁrﬁﬁlggmennFth%onine val i ne5 tyrosi neasparagi ne 10 15 20 25 30

2- ani noadiRrake iPF28MAA o adi pi ¢ aci d bet a-al ani ne 2-ami nobutyric acid

4- am nobutyric acid piperidine carboxylic acid 6-am nocaproic acid

2- am nohept anoic acid 2-(2-thienyl)glycine penicillamne N ethylasparagine

hydr oxy| yisione embodinyent®fthe inveation hihercompoundswef theformulayarel i ne

i sodesnosi pe. al.l o-i.sol eyci ne N- et h cine 2-am noi $obut vr i Ci

5% not ATreEdB TS nfom iR T AhbRof SR, SCRAmbe, BeY 1o
desnosi neygh2? BINSP010BBMRL1@37857.d 2, 3- di am nopropionic acid N-ethylglycine

3-(2-thienyl)al ani ne sarcosi ne N-nethylisol euci ne 6-N-nethyllysine
N- et hyl val i ne norval i ne norl euci ne ornithine For abbreviating the am no

acids, t n ' ' MAS, US S iihke, The

Pept i desqﬁ\?i‘%u%@%bﬁ@veC@grﬁégrh@%g%‘ptgéecg?wqn%éﬁ}hgqﬁm%'én'%yl , Met hoden
der O garadifiinisteredeniconbikatimdwithfa bilegasid @bsbestiont inkibitodueeas Yorl and 2,
Stuttgart 1974). The anmino acid p3 u denotes pyroglutanyl) Nal denotes

3( 2- naphtexampleaiMiR 1483agl y- NH2 denotes a conpound of the formul a

NH2- BNIHCONH2 and D- Asp denotes the D form of aspartic acid. According to

t hei r “chem cal 15 nature, peptides are acid am des, and on hydrol ysis

t hey decdnudeeembbdindentiod the irfl@entién, thiei cbamsguinidécofi thetforrh@laurater st ood as
meani ng a peptide constructed of the am nq acids nentioned

2109 of 5
above. SwAqmbistersddpcombipatipnowib a GEIP inbibites.Sushas, fonexamelenBay
"Protectijg7/ggoups in Organic Synthesis") for anmno acids are primarily:
Arg(Tos), Arg(Ms), Arg(Mr), Arg(PW), Asp(OBzl), Asp(OBut), Cys(4-MeBzl),
10 Cys(Acnm), Cys(SBut), GQu(ozl)) GQu(Qout), H s(Tos), Hi s(Fnoc),

Hi o Hs(T . L l-27), Lys(B Met (O, Bzl ), ,Ser(But),

Ty (B8 ) AR SDbPAIman it ivenfbos B corfprlards g Teyormley FP Ty (but)

Am no_pr Oééﬁﬁihfs‘féreﬂfiﬁ%ﬁlﬁiﬁé’t‘iorﬁvﬁhWﬁélglh%ﬁbbilésa?ﬁﬁ 888orbe, Az g car bonyl
(2Z2) 15 radical, which can be renoved by catalytic hydrogenation, the 2-(3,5

di met hyl cxaphpleythqlestysdniibpoggleaolvary| (Ddz) or trityl (Trt) radical, which
can be renoved by weak acids, and the 9-fluorenyl net hyl oxycar bonyl (Fnoc)
radi cal , which

In one embodiment of the invention, the compounds of the formula | are
20 administered in combination with an LDL receptor inducer, such as, for example,
HMR1171, HMR1586.

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

25 avasimibe.

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

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



can be renoved using secondary ami nes. 20 The invention furthernore rel ates
t@ a process for preparing di phenyl azeti di none derivatives of formula I. 25
| ndependent|ly of one another, x and y can be fromO to 10. In conpound I
-(CH2)x-NH2 may alternatively also be attached to one of the other two
phenyl rings. The process for preparing.phe conmpounds of the fornula I

conprises reacting an amne of the formula Il with an al kylating or
acyl ating agent which) preferably in the 5 omega position, carries a
further functionality - if appropriate in protected form Thi s

funct | onahidnt dibédiietit RS MveRiibAthe XA Mas it ABbARuIBUAR, for exampl e

with the formation et her, am ne or he exanpl es bel ow serve
to il ustadmieistérediinwembinatiomwito ap AEP aitrateyadecinhibiton; suchgas, dot he

i nventi on to the @bs and enbodi nents described in the exanpl es.
Exanplel ngéﬂ%&

r oxy- -phenylpropyl) 2- (4- et hoxyphenyl ) - 4- oxoazeti di n-1-yl ] - benzyl -5 15
(2, 3,4,5, 6- pent ahydr oxyhexyl am no) pentanam de (3) O-CH3 HOH HH N CH N H
OH OH a) In one embodiment of the invention, the compounds of the formula | are

o et PRAhBUSPY N e % SRR Ao 2 S, b 1!
1- (4- am noaEpidly] BRenY8s4$4.( 3- hydroxy 3- phenyl propyl ) - 4- (4- net hoxy

phenyl )azetidin-2-one (1 ) are dissolved in 10 m of dried dichloronethane,
and 0.2 ml of triethylamne is added. Wth ice-cooling, 200 ng of

and the. i EreRBofimeiorthe BRekitn, e Tehdingt SHEIPERIETHR of aler “ar e
added, t heiministeéred |h$:omb|ﬁatidrﬁﬂlthfﬁIllﬁJpGot’éuf(\bﬁénﬂd@bn(sm%uchfﬂés fohexampres are

separated, the aqueous phase is washed with a little dichl or onet hane, the
conbi ned @rb@? er Bigptinic@®id.are dri ed with sodium sul fate and t he residue
is, after renoval of the solvent, purified by silica gel colum filtration.
17 This gives 2 as an oil of nol ecul ar weight 579.54 (C3~ H35BrN2O4) Ms

(FAB) : 584 one/émbbdiifent of the invention, the compounds of the formula | are
N 4-[ 3- (3- Hydr oxy- 3- phenyl pr opyl (4- net hoxyphenyl ) - 4- oxoazet i di n-1-yl j be

nzyl 18 5 a(dzmslsae@den@@mtawmrbwgt%\@ﬂ;naémlh@})ﬂ@hﬁaﬁarﬂsatpr(eagample Orlistat.

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

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

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

25 with a biguanide, such as, for example, metformin.

In another embodiment, the compounds of the formula | are administered in

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

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



300 ng of 2 are dissolved in 10 m of dinethylformam de, and 191 ng of 6
am nohexane-1, 2, 3,4, 5-pentaol are added. The m xture is stirred at 80C
until the reaction (nonitored by thin-layer chromatography) has
substantially ended (after 10 about 2 hours). The solvent is then renoved
under reduced pressure and the residue j$ chronmatographed on silica gel
(nobi | e phase: CHzZCI 2 /net hanol /conc. ammoni a = 30: 10: 2). ThIS gi ves 3 of

a1 (o WEERPAIRER, narticular 4P S he P o hMerSiS onz et f i n
-2 yl }berrﬁat'ho%y hén?l}rﬁe 1iﬁh}tﬁfa%ﬁdlﬁéé|6ﬁ@ de (4) OHF 20 18 a)
4- (5- (4- Fl uor opheny | uor ophenyl 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

G SRRy B AT o R A SR ©
phenyki mvﬂﬁi aﬁfhh%lhwﬁaégé‘iﬁrrb&& 's‘uéh 8608 eRAMple) Midiiite) BF Bcabosao! ed to

-10C. 6.4 i i sopropyl et hyl am ne ‘are added 'to this m xture and then,
over a period of 3 mn, 4.05 M of trinmethylsilyl chloride such that the

stitrea 8o %?ﬁ?ﬁh@&h%ﬁr fecoampoutds Gib ERREN a8 mihiteeEalih Sofpidation
titani umyigt SR aRLRS bgﬁhpbﬁna haflcR dgacorp TP dRoriieink pBlassiig chanfi o ed at

-25 to -30C overnight and then deconposed using 3 of 7% stren

tartari chﬁtaae&mlauchcas,, f@mkmplertd@tamlmrgllbnnelanadergiwldengi ape for 1
hour ,~15 ni ét 20% strengt h sodi um bi carbonate sol ution are then added,
and tﬂe fPREUUS s stirred for another hour. Foll owi ng phase separation,
the org. phase is washed with 15 30 ml of water, dried over magnhesi um

sul fate and concentrated to about 10 nl. After addition of 2 m of

bi st ri netlhypneiembedinenti e campounds ofitbeifermelatl are admisistergdfin copwinationand

et ny!  acolit SRS a8 of B Fid b SRR e Bt . Wi otetublelRsmaifton oo

under r eduitred splf@nwurrea ahdiraetfoiein, a solfonyllresland avzrgbse,a8Badlinide and
(C37H37FZN30481 M5 20 (ESI +¥ 654. 3 (MrH+), 582.2 (MrH*-Si (CH3)3). b)

{ 1- (A5F1 UBeRymRy inpulin pad @sylfanyt Bfﬁ?emtﬂm@n@ympﬁsmmmqmmwé@m n- 2

yl } benzo gof 5 are dissolved in 20 nl of nethyl tert-butyl
et her anghé"mn ﬁm(l%agétuﬁ etrabutyl ammoni um fluoride trihydrate and 1.3

of bistrinethylsilylacetam de, heated at 40C for about 1 h. The reaction is
nonitored by thin-|layer chromatograph After th eaction has ended,
initiall yn@f E”Ef«' %d eal. the compontia of the.tarmwila Late soministeres & | s
stirred f FRSI

d&rmﬁﬂ?mrpwﬁﬂ%&ﬁﬁ%%hisi‘éqg nits Mé@, ég})rgéntsa&r%%@g%&?lkg £ hour

of a mixture of 1sopropanol uri aC|d’-1 stirre
Fol | 804 ngagdm«stsa,dENFlagnnm‘ts LRpagonsts, GREBR ahtaponists wmobodar agorists, f8he

tm aﬁteﬂr 5p|qsq?og§%ﬂgh gﬁgé‘&té%uﬁ‘dmm, del[\orrn?grllje eadgd?'lrisﬁg,s 8&?( aégrﬁstrsegler% oenl:'ns
reuptake inhibitors, mixed serotonin and noradrenergic compounds, 5HT agonists,
bombesin agonists, galanin antagonists, growth hormone, growth hormone-releasing
compounds, TRH agonists, decoupling protein 2- or 3 modulators, leptin agonists,
25 DA agonists (bromocriptin, doprexin), lipase/amylase inhibitors, PPAR modulators,
RXR modulators or TR-p agonists.

In one embodiment of the invention, the further active compound is leptin.

30 In one embodiment, the further active compound is dexamphetamine or

amphetamine.



19 acetate, the org. phase is washed with water and dried and the residue
is, after renoval of the solvent, purified by colum chromat ography (S102,
CHzCl zZ/ met hanol = 100:1 ). This gives 6 of nolecul ar wei ght 418. 45
(C25HZOF2N202) ; Ms (DCl +): 419 (MkH+). 5 ¢)

4--(4- Am nomet hyl phenyl ) - 1- (4-fl uoropheny)) - 3- [ 3- (4-f1 uor ophenyl ) - 3hydr oxypr
opyl]azetidin 2-one (7) 200 ng of 6 are dissolved in 20 m of ethanol and,

with 0.5 of con drogenat ed oyer ey nicke drogen
bt essur & IBNPeBBRTmETtmesainet el aanAourd & Rl Emieyarcedenturaiing or 1
with suction, the filtrate is concentrated under reduced pressure and the
residue is puri fied by colum filtration (Si02) CHZC Z/ nmet hanol /conc. NH3 =
100: 10: 1 I another gmbedimentfthedldbet activeetarhpourRRisssilp@ZBFIER2N20z) ; MBS
(DCl+): 423 (MtH+)) 405 (MrH+- H20). 15 d)

N-4- (1- (4- Fl uorophenyl )-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl]-4-oxoazeti di

n- 2y| kbeng WneerAbdditein PR ARKEF 8 Aot Ohiisbst. My of 7 and 25 ng of
3,4,5-trihydroxy- 6- hegﬂ'g@ynetﬁy ltetra ydropyran 2-one are dissolved in 5 n

of net hanol and, together with 10 rrg of Na2(1)3 stirred overnight. The
mxturelsfllte of f it uct i the filtrate. i.s, con trated under
Feduced 35 opecribidntiny, RestrBer st corpleund s Rsingl SERRFMEMAIE on (S 02,
CHzCl Z/ met hanol = 10:1 ). This gives 4 having a nelting point above 180C

and the nol ecul ar wei ght 600.6 (C3~H34FZN2Qg); Ms (ESI+): 601 (MrH+), 583
( M HH-- H;io)one@mh@qilg\qnu thegcompounds of the formula | are admlmstered in combination

- 140 b ey BB it b ¥PER K torenomle CRRAEE e 82"?8?2“ 20
- am %iﬁﬂﬁ%@f@@%m X BRI OEB B AROR RIYRE® L Ph2 7

of finel yadpeintitration 9fdompormdsoiahe farntlid | @nd Cdrothak®sHere @dwmax%aﬁw
hydr oxynet hyl t et rahydr opyran-2-one, stirred at roomtenperature for 30

hour s, TIRSQbR BgEnisterefiin e foraT of fopdesysh as HfoE exampls i REKBRYGPAFLOR he

residue i v W!H rechloric
acidis a %Qéc!?gr adggm éﬁ{cg}hc{’ﬁd |Isa cWé%?hﬁ) l'Itﬁ agbfh%orﬂ]' ?'Narllﬁﬂ 0? ree acid
precipi t aodspaunidsasfdhe sorrmmaermth @élfomax%ssmcéddmbn twarlnedhancdsd acimm Jlihe
cold water, and dried under h vacuum at 35C. This gives 9 o

o ol apais A WHo SSSREG © HIBINEINS ST T cehalssteralstanaractenzed by i

{MH
N-4-[3-[3%quvlﬁdutglegaﬁll¢¥ | ) - 3- hydr oxypropyl ] - 2- (4- met hoxyphenyl ) - 4- oxoazeti d

in-1 yl]benzyl-12-(2, 3, 4,5, 6-pent ahydr oxyhexanoyl am no) dodecananmi de (8) is

reared5|mlarl to Exa e ll, rt|n
E (2 am i 5h‘9’l yjngg% egch smta le congblnatlon of the compounds according to

Rggf ng( ghé’ﬂﬁf&'h%%bﬂ dné of fidFEof P BERPBLNES Mértiohed fHtve diH SpBONAS

hydr oxy- &nﬂmmynbm fyrther phatmaceibgicallp betive jubistancexistinduded -y (e scapd ofl 2
(2,3,4,5, ﬁ penta dro éaexanoyl am no) dodecanam de of nelting point 100C and
mol ecul atNG@r %‘?”? AHs~NB~10) ~ MBS (ESI+): 792 (MrH#). 20
3-[5-(tert- Butyl di met hyl si | anyl oxy) - 5- (4-f | uor ophenyl ) pent anoyl | - 4- phenyl ox
azolidin-2 one (10 21

The invention furthermore provides both sterecisomer mixtures of the formula | and

25 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
30 formula | of the following structure:



30 g of 3-[5-(4-Fluorophenyl)-5-hydroxypent anoyl | - 4- phenyl oxazol i di n- 2- one

ar.e dissolved in 50 mM of DW. 14.3 g of imdazole and 19 g of

tert-butyldinmethylsilyl chloride in 25 mMl of DWF are added, and the m xture

is then stirred at roomtenperature until the reaction has gone to

conpletion (2-4 h). The reaction sol uti 5 is concentrated, water is added

and the mxture is extracted with ethyl ‘acetate. The organic phase is dried

over nmagnesi um sul fate and conce ated, giving 10: C2sHsaFNO4S1 (471. 65)

henyl i m no) met hyl | benzonitrile (11,) 10

ed dropwi se to 12 g of

i sopropanol. After 1 h at fiOC, the

reis allowed to warmto room

t R& residue is washed with isopropanol .

15 C~4HOFN2 (224. 24).

| oXY) why (4-fl uorophenyl)-1-(4-fl uorophenyl am
onyl ) pentyl ] benzonitrile (12) 20 At

are added to 14 g of

-5-(4-fl uorophenyl) pent anoyl ] - 4- phenyl ox

net a- cyanﬂgenzal de
product pres{pitatgd

t enper at ur e (AT | t 2red ™
Dryi ng gives .1
3-15- (t er t - BitgAdi net hy| A

no) - 2- (20)&54 phenyl oxaZzol i di
10C, 24 m of diisopropylethyl
3-[5-(tert-butyl di met hyl sil any
azolidin-2-one (10 and 12.5 g of R4
3-[(4-fluorophenylimno)nmethyl]benzonitrile 11 in 200 M of nethyl ene

chl ori de, Sagpat résitiuek avé to berarideysteod \ds mbapingdonapeuradidebicthrarpwesivedAf ter 1
h, 3.4 m_of tltanlu 5tetr c ride ar ded dropwi se at -10C Th

T xtur e {TORAIGRSES 37 hich Rays§ BiEemROR RS B g belang terber,
anot her 8 f % aqueous
fartart o odd Ls%‘f“u%fé‘.hé“ﬁ“?‘é'“?ﬁéﬁéfgaﬁ@ﬁ°%4’%3"% Pafaloonsé draud desle’ Mo

t enpedat UBkichse, maonbse, fmatosestyaiactose Tibase; eeytpraseaglyseraialdetiyden hydr ogen
sulfite sol “\t] are dded and _the mxturells then stirred for. anot her
hour and QS%Q%CMWQPeﬂ%'aEWBN%QWOBPg%%’cg?Jﬁa@éO”'Ea& 'ed over
magnesi Ur@lﬁc&ﬂb%@t&gamﬁa%ﬁi %’arﬁﬂfhl@hléhf g&‘féahﬂné'é-bﬁﬁn@-q| 2-&3 RAREdRsIr aphy
(ethyl acetate/heptane = 113 - . This gives 12 CAOHA3F2N3~4S1

(695. 89) glecqriesagidemg galactary acnd may be ment|oned by way of example.
3-[3-[3-(tert-Butyldinethylsilanyl oxy)-3-(4-fluorophenyl)propyl]-1-(4-fluor
ophenyl ) - 410 oxoazeti di n-2-yl]benzonitrile 13 N Under argon, a m xture of
13 g10f Disugars are saccharldes composed of two sugar units. Di-, tri- or tetrasaccharides

3-[5-(tert-butyl di nmethyl silanyl oxy)-5-(4fl uorophenyl)-1-(4-fl uorophenyl am n
0) - 2- ( 2- o8- armﬁ@bym@iadnkpchm@ng@mmw|n)q?f@r&u)gaﬁ)éﬂ&r@nme boRds maysee iR of

o “of tertosi it SckRee fatole dnachyoblosPthY bRTRERLRL bY Biavidy 77 T

Af ter thegysmslel on has ended, 5 nml of acetic acid are added slowy vmth
ice-cooling) and the m xture is concentrated. The residue is separated by
silica gel chromat ography (ethyl acetate/ heptane = 1/8). This gives 13:

(a8 adf M Rigarye Stpdhuted, Tnd Sibsiniich ISrkitiRb Al s wprogen atomer a0 .

| } benzoni OHidreup b4the sd@atd -N F OF 10 ml of 1 N hydrochloric acid are
added to 7.8 g of 3-[3-[3-(tert-butyl dinmethyl

si | anyl oxy) - 3- (4-fl uorophenyl ) propyl ]-1-(4-fl uor ophenyl ) 4- oxoazetidin-2

yl ] benzo o d for
12 s ApaE picksbd e or o ARIBAN YrouR o ietsylatt gh8 sLbsiahliahy

m Xt ure, hrd.rnzyh acetyl hsenzoyt, pivaleyl, tritylhtemebityldimethtdilgt, |bdmzyl‘ﬂm1eor gani ¢ phase
is drjed o nesi um sul fpg'ﬁ'ﬁ concentrat ed and purified by silica gel

chr oAl o HRRNERYIAGNA OFiSePIARIFERS RFRISCIVE §OLDSI| 1) | This gi ves 14
C25H20F2N202 (418.45) Ms (ESI) 401 (M+ H - H20) 10 Exanple IV

The term “amino acids” or “amino acid residues” refers, for example, to the
stereoisomeric forms, i.e. the D or L forms, of the following compounds:

25 alanine glycine proline

cysteine histidine glutamine



4- ( 3- Ami nonet hyl phenyl ) -1-(4-fl uorophenyi)-3-[3-(4-fluorophenyl) - 3-hydroxyp
ropyl J azetidin-2-one (15 Hw ~NHZ F O 15 F In an autoclave, at a hydrogen
pressure of 75 bar, 2.5 g of
3-{1-(4-fluorophenyl)-3[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2
-yl }benzonitrile 5 are reacted in 100 of ethanol and 15 m of
concentrated ammonia with 1.0 g of Raney-Nickel for 20 h. The reaction
solution is filtered, cancentrated and seﬁﬁﬁgted by silica gel 20

chr omat o ASRRNC 868t hy| erlSOCHEE de/ met HIGBINE 10/17). This gives 15:
C25H24F2 mié2eid*8) Mivéige! ) 405 (M +gdfime H20) 24 Exanple V

N- 3-{2-(2@%uolrophenyl )-X-I[ 3- (4-fl uorophenyl) - 3- hydroxypropyl ] - 4- oxoazet i di
n-2-yl } plemwidlanipe, 4, 5,leugieat ahydr oxyhtbreoninéde (16 ) F~ o/ \ 5 F 25 ny

of sodi u:ragpgr bﬁ)nate are added to a sol uti|.on of 100 ng of

4-(3-am ‘P'Plﬂ'bhenyl )-T-e O Gor ophen‘ﬁ 'f‘-GS- [ 3-(4-fluorophenyl)-3-hydroxyp
ropyl bazeligéine 2- one 6 aa¥patagifB Of .

3,4, 5-tri hydroxy- 6-hydroxymet hyl t et rahydropyran-2-one in 5 m of nethanol,
and the mxture is stirred at roomtenperature until the reaction has gone
10 to conpletion. The reaction solution is filtered and concentrated. The
residue is purified by HPLC (Knauer Eurospher-100-10-C18, water (0.1 %
trifl uor cagaiihGadigicBdidcet onitri |l ez.émiﬁoig/gg,mgﬁb@@rd)aceti c acid) = 80120 ->
101 90). This gives, 16: C311"134F2N2Qg (600.62) MS (ESI) 601 (M+ H) 15
Exanpl e \3-aminoadipic acid 3-aminoisobutyric acid

[3-(3n-2-d4-E phenyl ) -4-[3-(4-41 )= 3- hydr oxypropyl ] - 4- oxoazet i

di n- pyI éeﬁgeér'l%f]gar bamoyl ) pr opyl ]é ?%@@B@%ﬁ um 2,2, 2-trifluoroacetate

(17) OH H-Bnfindbutyfic BcigH3 CH3 CHI T4kdiSirobiutyit dcidol uti on of 100 ng of

4- (3- am nonet hyl phenyl ) - 1- (4-fl uorgphenyl )-3-[3-(4

f 1 uor opheh#Minehytyte 8%idor opy| | azet§@EMESI0BNe (15), 64 ng of 3- car boxypr opy!

trimethyl gg@d] Lde.y 93 NI AL d bodi i m de) 65 ny of

hydr oxybe‘ﬁ otrbg%@%gggg NI of %?ids#%?r OBJ@E&%{% ne in 2 m of

met hyl eneés-antocdproiciabid i s stirred,3tdiaminoprepipaicadgide for 12 h. Water is

adde a the m xture i s, extract i th nethyl ene chloride. The organic
35, & rpmbiotin el

phas RnAig A% um sul f J'Q'@{ﬁ'@@np rated and separated by HPLC
el ) ncer aTRomIng 0L ors e e Adia kLo BRoet L S
penicillamine sarcosine
N-ethylasparagine N-methylisoleucine
hydroxylysine 6-N-methyllysine
20  allo-hydroxylysine N-methylvaline
3-hydroxyproline norvaline
4-hydroxyproline norleucine
isodesmosine ornithine

allo-isoleucine

25 N-methylglycine

For abbreviating the amino acids, the conventional notation was used (cf. Schréder,
Lubke, The Peptides, Volume |, New York 1965, pages XXII-XXIll; 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-naphthyl)alanine, azagly-NH, denotes a compound of the formula NH2-NH-
CONH; and D-Asp denotes the D form of aspartic acid. According to their chemical



5 10190). This gives 17: C32H3aF2N3(3 (550.67) Ms (ESI) 551 (M + H) Exanple
VI

[ 3-(3-~2-(4-Fluorophenyl)-4-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazeti
di n-210 yl ) benzyl car banoyl ) - 2- hydr oxypr opyl ] t ri met hyl ammoni um
2,.2,2-trifluoroacetate (18) CH3 H3 18 iggprepared simlarly to 17 starting
from 100 ng of

gp)(/?] Zg‘e?q%gqeltqhéeﬁﬁig%g e%gI!&A'f | @mo % BX'ﬂya?&{/s?is Qrf'ey; HESSABESN A adniny dr OxyPr
( 3car boxygeigd1ydr oxypr opyl )tr| met hyl ammoni um chl ori de, 93 NI

di i sopropyl carbodii m de, 15 and 65 ng of hydroxybenzotriazole in 2 m of
met hyl ene chl oride. Wthout any extraction step, the reaction solution is
concentr ed an urified HPLC ( Mer ck- H| -Lichro p- 18,
vater (0 An olgekAta8 s B beiundzestiod s TneARnG 4 LoriEle St RTB 2 188

aci d) 5= Qﬁé%ﬂun&a%ﬁs%éntlaﬁééaBbV@S 18: C32H38F2N304 (566 67) M5 (ESI) 567
(M+ H) 20 Exanple V N-[5-(3-{1-(4-Fl uorophenyl )-3-[3-(4-fluorophenyl

) - 3-hyd roxypropyl]- 4 oxoazetl d

O o H 1 A PR SBUB e ot xatoiel T iR Y PR GrobbRln ¢ om
100 ny OfO@ahﬁ:S th@ﬁi%t')m)mhﬁmbbrd% dré prlmanly

fl h | fl h tidi 15, 108
g of 5 SaTa A bitp AN, ARURMNRGRGHAD) RSHIBHS. Grpd-VoB2t of

diis

et hﬁPene BBt R0 g 95 ﬁ%‘%@fﬂ%@ Eufly Tt

}-1)2 (2, Qyst€XL); Oys{Bad) 1et(Q), Qa’rBtl) Ser(Bu’;) TEr(Bzi) T?]r(Bui) Trp(Mts), 4 (20)
no) et hoxy] et hoxy}aceti c aci

172 nmy ofﬁﬁmgiﬁﬂﬁﬁgidfdr@% a sol uti gn of 4%0 mg of [2-(2 15

am noet hoxy) et hoxy] acetic acid and 318 ng of 3,4,5-trihydroxy-6

hydr oxynet hyl t et rahydr opyran-2-one in 10 m of nethanol, and the m xture is

stirred aAminequrotentive rgrbupethattare préferablpased ardtie bemzyloxycadmgriyé(Zon. The
reacti on solutign is filtered % d concenthyat ed. The res%zléjg is taken up in
wat el Sandadicat ¥rligh Far b@lrp@gve catalyg ragenafigh nhe; t 2 phases. The
aqueous J ) M
CRany s 42&?@%&jl%ﬁ?§gm@ip§§)o§g§ar%Bn?F?DHi‘) SStrigf (T RN vRichbh 5
removed by weak acids, and the 9-fluorenylmethyloxycarbonyl (Fmoc) radical, which

can be removed using secondary amines.

20 The invention furthermore relates to a process for preparing diphenylazetidinone
derivatives of formula 1.

R1

v £

R6
[ — "
N N

R5 o} z®/(cuz)x-nm2 R5 0 (Qg)x
I . @ NH
n R4 )=o
Lagy—(CHY

25 Independently of one another, x and y can be from 0 to 10. In compound I1,



HHOHOHOHO

N-(2-{2-[(3-{21-(4-Fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl ] -4-ox
oazetidin

2-yl }benzyl car banoyl ) met hoxy] et hoxy} et hyl) -2, 3, 4, 5, 6- pent ahydr oxyhexanam de
(21) 5 21 is prepared simlarly to 18 sygrting from 100 ng of

4- (3- am nonet hyl phenyl ) - 1- (4f | uor ophenyl ) -3-[ 3-(4-fl uorophenyl ) - 3- hydr oxypr
opyl Jazetidi,n-2-qQne (1 122 of .

(2 N i Al SRR AR APkl R PLINRRDEE LR PReRiTingEzo)
93 NI of diisopropylcarbodiimde and 65 ng of hydroxybenzotriazole in 2 m
of 10 d| net hyl f ormam de. This gives 21: C37H45F2NsO (745.78) MsS (ESI) 746
(M + Hhe mrocess f pmape}mg the compounds of the formula | comprises reacting an

N-(2- (2 %‘T %05%% | uor O nl)(a?w a%k)llg’t r‘gA'or]'c Iacl;J cfarltl ggné/nt)wt%cnypreferably in the

r oxyprop
2-yl'} Benzthégd b@gﬂwh)m@@awhﬁhaaﬁwcﬁbhwh@ aféppﬁoénﬁtenﬂrﬁra%d)f@fhﬁwm de
(22 22 is prepared simlarly to 18 starting from1l

4- (4- ami rienetiongliphis{gfter deprptection) used for attaching (LAG) for example with the

fl uor oph f dr oxypropyl ] azetidin-2-one, 122 ny
of {2-] 236%%“%1 éﬁgﬁ% Ae’ﬂﬁ‘ hm%%%%yl am no) et hoxy] et hoxy}acetic acid
20, 93 NI of dii sopropyl carbodiimde and 65 ng of hydroxybenzotriazole in 2
m of dinethylformam de and 1 ml of acetonitrile. This g%lves 22:

e

C37H45F2 WXQWWSSMOWBG(\@QO)I"W@QMQms;)enngﬁawcgexj aip gvithout limiting
e L L S L e

2,3,4-triacetoxy-1-{2-[2-(2 azi do-et hoxy) et hoxy] acetyl }-5- hydr oxypent yl
acet ate and 1.0 g of Raney-Nickel in 5 100 m of ethanol is shaken under an
at rmspherEé@(S'Fpﬁ)}drogen for 4 h. The reaction solution is filtered and
concentrated. The residue contains 23: C20H33NOL2 (479.49) Ms (ESI) 480 (M
+ H H HO-O-O-O-N~-O~( O~ ~0O 10

{2- [ 2- ({ NAL3¢(3;Hydrofy- Bewhammpw-ﬂﬂhmmwhenxwamtqdmﬁdm1Wﬂme]rﬂiyhﬁ car

bam) } rpgt h%)'g)é,et hoxyl.et hox Cetl c a%"lg{"ﬁlé soI ution of 500 ng of
trilack pentasiypifoxyse HW&QF?@Q %@ cetyl}-5 hydroxypentyl

acet ate 23, 1.15 g of [2-(2-ggrboxymet hoxyet hoxy) et hoxy]acetic acid, 15 400

Nl of diisoprogyl carbog ' de and 288 ng of hydroxybenzotriazole in 20 m

of net hyl ene chl ori de Jtirred at roomtenperature for 12 h. The reaction
sol ution Sy and separated by HPLC (Knauer

Eur ospher p.ywater (0.1 trifluoroacetic acid)/acetonitrile (0.1 %
trifluoroacetic a& d) 120 -> 10/90). This gives 24: C2gH4A5NO~g (683.67)
M5 (ESI) 684 (M+ H) 2 . H™ OH
H N OH
H
\g/\/\/ OH OH

a) N-4-[3-(3-Hydroxy-3-phenylpropyl)-2-(4-methoxyphenyl)-4-oxoazetidin-1-yl}-
benzyl-5-bromopentanamide (2)

20 416 mg of 1-(4-aminomethylpheny!)-3-(3-hydroxy-3-phenylpropyl)-4-(4-methoxy-
phenyl)azetidin-2-one (1) are dissolved in 10 ml of dried dichloromethane, and
0.2 ml of triethylamine is added. With ice-cooling, 200 mg of 5-bromovaleryl chloride,
dissolved in 2 mi of dichloromethane, are added, and the mixture stirred at room
temperature for 5 hours. 5 ml of water are added, the mixture is acidified using 0.5 N

25 HCI (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.



[2-({2-[2-(3,4,5, 6-Tetraacet oxy- 7- hydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car bam

oyl } nmet hoxy) et hoxy]acetic acid (25) 29 HO-O-O 0 25 i s prepared

simlarly to 24 starting from500 ng of 2,3,4-triacetoxy-1-{2-[2-(2

ani noet hoxy) et hoxy] acetyl } - 5- hydroxypentyl acetate 23, 927 ng of (2

car boxymet hoxyet hoxy) acetic acid, 400 Nyyof diisopropylcarbodiimnde and 288

ng of 5 hydroxybenzotriazole in 20 m of nethylene chloride. This gives 25:
639

(212 (20hie Sves 2 B G A halRstlab WRIehhaTSH 38 (Gries BN M (FABL S8

rrethoxy)qgm ethoxy}acetlc acid (26) O OH OH HO~0~0~0 N~0~0 OH OH OH 10

At room tenperature, 100 ~.1 of a 5.4 MSOdI um nmet hoxi de solution in

met hanol are added to a sol uti on of 200

baroy! ) raUGA BRI RG0S aﬁzﬁé@w%xvp SBVGHCHREARm I bSheh ne

mi XtUBE i5(5814,6BhdmEhdroxyRedi@hinbsettahaMide@?20 i s added to the 15

reaction solution and the m xture is stirred for ‘10 nmin, filtered and
concentrated, giving 26: C2pH3~NO-4 (515.52) MS (ESI) 516 (M + H)

o 5o, é@moi‘é?ie SigRh QQ{! I B ror AR EREN G Y 1] BB o gy e
prepar ed grhitiohakae®, 361 5Ip@hta\dl@ré h@ﬁhaoﬁh@m%réfs st?FédSagw@ uRfli the
CZSHA~N1O (471.46) MS'(ESI) 472 (M + H) Exanpl e

N- (z21 {1 (reacliqro(rophitered)\bythjrelayer fshmatpléanhy) hgs wbst@nﬂpﬂbppd?d fafteroazet i d
bonagB)? Abost 2hours). The solyent is then remaved under rediced pressure andthe. 1 o |

S car bambﬂdmetubehwrﬁétngaﬁw@minas@ea(mdsné aﬁés& @482¢|§ /ietiobdoseM | arly
to 18 startlngfrom62ng|_ 4- (4- am nonet hyl p é/g ‘(3
ammonia = 30:10:2). This gives 3 of molecular welght 79.82 (C37H49N30g); MS

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

N-4-1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-1-oxoazetidin-2-
yl}benzyl-2,3,4,5,6-pentahydroxyhexanamide (4)

H H
OH

OH OH

20



fl uorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxypropyl ] azetidi n-2-one, 76 ng
of. {2-[2

({2-12-(3,4,5, 6, 7- pent ahydr oxy- 2- oxohept yl oxy) et hoxy] et hyl car banoyl } met hoxy
) 10 et hoxy] et hoxy}acetic acid 17) 57 NI of diisopropyl carbodiimde and 40
ng of hydroxybenzotriazole in 2 m of dygethylformam de. This gives 19:
CA5H5gFzZN30~4 (919.98) Ms (ESI) 920 (M + H) Exanple XI1 15 .
N (5L G BB A0Sk h 3 i bBRERBSNG l5-Ry Ry BPLRBY Brchyprxoazet 1 ¢
benzyl) - 2- { @zdAiitiinslcartghyhpantylbengamiaiiy g5 pxy - 2- oxo- hept yl oxy) et hoxy] et hyl
car banoyl } net hoxy) et hoxy] ét’hoxy}acetam de (29) HHH NO-OCH OH OH O F 20
29 is prepared simlarly to 18 starting from 62 ng of

4-(3-am t hyl ph 1) -5 -

{1 Uor ophalTier 25085 8% 4 p{ATE g ropheri) A BgrpruRstpaoYlichieny-gazoligin-;
ng of 5{ 2 2.one are dissolved in 30 mi of dichloromethane, 3.9 g of 4-[(4-fluoro-

[2-({2-[2-(3, 4,5, 6, 7- pent ahydr oxy- 2- oxohept yf oxy) et hoxy] et hyl car banoyl } net h
oxy) et hebhgnetimingmetadibenzenitrile @re sddesl and theimipire iy ceeleddai-1®°Ge and 40

2. a2t BT LSRR heafeis o s il ARRUNS AR R, pr 'Hekiod of°

:\t] ( 421: { |1} (3mr, U0 ® pdl & ttinhethyliSity( dhibtide sasth eiatithe Serperaiedoey hbt éxspedazet i d
benzyl ) - 2510- Al this temperatuse ethe piiiraris stigry-for axathephout ansidt isdhon coeledl car
baroyh) 5B KRS HBSALATGHEChRRell et SHRASEAR, The B iirtds30 15

prepared Sinlar I 'ng
4- (4- am rstirretiratl-25 ¢my30°Clovernight and then decomposed using 35 ml of 7% strength

f 1 uorophenyl ) -3-[3-(4-fluoropheny| ) -3-hydroxypropyl ] azetidin-2-one, 76
of P tal){al)lc acih soﬁution, and Jt)irr?na/ !s)continYJed atr om%n*!perature for  hour. 15'ml "'

2- ((2[ 2-6 3, Fn R Brahe 5 | .
|2 L2k 3 A0 hofule BOUAR R G QUEROH A5 161 B sty o pega) ot e
hydr oxy bestiredrforandther hodr. Hollofving pleade/ sémanation dbe oFgi phases issw8shed with

N (5781 (BBl obwelstcryed bueTmagnetk T Slale A concRPRR Yo g 10 Alpret

i n-2-yI'} o8fdition of 2 ml of bistrimethylsi ide, the mixture is heat fl
benzyl ) - 2- EI-OP{OZ- r2n {)3, Et%mg y_lsdlglnaltcg aynalggkyheZ[néxglﬁelgthy%ao?(g/)a‘tetr%c%yffgt hyl carb
anoyl } jivard Heo/toncerdrated undar leduced pressure. The residue is crystallized

with ethyl acetate/heptane. The product is filtered off with suction and dried under
reduced pressure. This gives 5 of molecular weight 653.81 (C37H37,F2N30,4Si); MS
20 (ESI+): 654.3 (M+H"), 582.2 (M+H" -Si(CHa)a).

b) {1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}benzonitrile (6)

25 2 gof5 are dissolved in 20 mi of methyl tert-butyl ether and, with 100 mg of
tetrabutylammonium fluoride trihydrate and 1.3 ml of bistrimethylsilylacetamide,
heated at 40°C for about 1 h. The reaction is monitored by thin-layer
chromatography. After the reaction has ended, initially 0.2 ml of glacial acetic acid is
added, and the mixture is stirred for 30 min and concentrated. The residue is treated

30 with 20 ml of a mixture of isopropanol/2N sulfuric acid = 10:1 and stirred for 1 hour.
Following the addition of a spatula tip of solid sodium bicarbonate, the mixture is
once more concentrated under reduced pressure, the residue is taken up in ethyl



0O 31 is prepared simlarly to 18 starting from 68 ng of
4:(3-aninonethy|phenyl)-l-(4 32

fl uorophenyl) - 3-[ 3- (4- quorophenyI) 3- hydr oxypropyl ] azeti di n-2-one (15}, 76
ng of

[2({2-[2-(3,4,5,6, 7- pentahydroxy 2- oxohqgtyloxy)ethoxy]ethylcarbanDyI}netho
xy)ethoxy]acetlc acid (27 , 62 NI of diisopropylcarbodiimde and 44 ng of

CrarBatordsetaes Hecerd. bBaseis wRnSd Wi Wale aRf el ancl ey deidie . after

[ 3- (4- { 1-fofirdvial6f PlRNSINEnt) p§nffe°‘d bfcéluﬁﬂf ERfPNbgPaphy 1850, CH,Cly/methanol

roxypropyl]-4-oxoazetid in-2 benzyl car bam)yl ) prop f trimet hyl ammoni um
trifl uor cutefA).eThisgjves @fetmdlECFEllaBNe]BBtél&‘iﬁ (@‘25H20F2N202) MS (DCI+): 419
(3-car box(M)myl )trinmethylamoni um chloride are dissolved in 5 m of

di met hyl f and the solution is cooled to OC. 0.055 m of

N- et gyl mor phol i ne 210 ng of

4- (4-am nonet hyl phenyl ) -1-(4-fl uorophenyl

f | uor opheni-fA-Bmigemeshyphany)t ﬁ%ﬂuqrcmh@nuhé {37(# ﬂ@orophenyl) -3-

?Qgﬂ;f)xé{)yﬁgg)&pﬁm%zgﬂﬁﬁ?pgﬁsﬁ car bodi i m de hydrochl ori de are added

SU_CCGSS' \@O’mgétffcﬁ afeedissalobd WZS@hllbflétﬁamd atl, Wi 0.8 miasidreMa/imbniae and
stirred for 12 h. The reaction m xture i s concentrated under reduced

pr essur e hyidogenated svauRansy nigkehat;p hydrogen pressirernfyl & babandab284t feri on,

Cesi dfe A nGSr ThbiAldpstS iR of RAHSELBA SRR e B gt dalNabLy e
filtrat esedoced pressure ah@g‘ﬂh@mimm isf parfiechtsposiuagr filfratioa( S0 RP18;
acetonitrilelwater 112, wt %trifluorQacetic acid). This gives

[3-(4-{1- lelz%mﬁtbgwfﬁmc w-tsf 1Q0ﬂpdar1iblﬁegﬁ‘m?9f HVH?@JJ%W@M 22.5
t I trifl tat
o 05 ol R S O o B R R ™ st ) o1 24 o ©

( MEHH) . 33 Exarrpl e XVl
5" oxsz et U= S rOR TR P SRPP TR P ETB R r aeeL B oA ot at

(33) The f R li ke that of Exanple XV, with
t he di ff e%@gwgisq 5 nst eaﬁya%ﬂ( !géx car oxyggopyl )trinmethyl amoni um

chl ori de 5(1 mgcnzfrZoanWS(mg Io)‘Médyhyﬂmy-l@yth;admmymemyuhtrahydrepysamze:d\e arei s
gi ves 10

1-(4-flu g%ic i [g _gglﬁfnaqfhgpglﬁqppﬁggg;h?[ thhﬂ@rﬂﬁﬁfﬂﬁ?ﬁq& stirred overnight.

oxoazet i dfty @n#b&éﬁ@ﬁﬂt\é?@cﬁbﬁ@ﬂm’éd&bﬂ&gﬂd kel RYdGHER] ﬁﬂfhtéa &r‘idéH f‘éGD@é&et ate
of nol ecul ar wei ght 703.96 (C43H5 , cation); &I } 704. 70 ( MtH+) .
2

ExangPe wvessurs and the resndue is purified by coldmn filtration (SlOz, CH2 methanol =

10:1). This gives 4 having a melting point above 180°C and the molecular weight
600.6 (C31H34F2N205); MS (ESI+): 601 (M+H"), 583 (M+H" - H,0).

Example Il

25
N-4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]l-2-(4-methoxyphenyl)-4-oxoazetidin-1-
yllbenzyl-12-(2,3,4,5,6-pentahydroxyhexanoylamino)dodecanamide (8)



Dodecyl -[10-(4-~ 1-(4-fl uorophenyl )-3-[3-(4-fl uoro p h a nyl )-3-hyd
raxypropyl ] -4 oxoazeti di n-2-yl } benzyl car banoyl ) decyl ] di net hyl ammoni um
trifluoroacetate (34) The conpound of Exanple XVII is obtained |ike that of
Example XV, with the 20 difference that, instead of
(3-carboxypropyl)trinmet hyl ammoni um chl oppde, (10

car boxydecyl ) dodecyl di net hyl ammoni um chl oride is used. This gives
dodecyl-[lO-(4-{1-(4-fIuqigphenyl)-s-[S-(g-fHuoLophenyI)-3-hydroxypropy|]-4
oxoazeti di n- 2- .} benz r banoyl ) decyl ] di rethylja niumtrifluoroacetate of

nmol ecul ar C5pH74F2N3C3; t ; (ESI'): 803.77 (Mt). 25
34 Exanpl e HYOfCH3 Fi N OR OH OH

Benzyl - ( 4F 3-13 uor ophenyl ) - 3Z/hydr oxypr opyl ] - 2- (4- met hoxyphenyl ) - 4
5

oxoazeti di n-1-yl ] benzy¥ta tyl)-(2, 3, 4,5, 6-pent ahydr oxyhexyl ) anmoni

umtrifluoroacetate (35)
5-[ benzyl - (2, 3, 4, 5, 6- pent ahydr oxyhexyl ) am no] pent anoate (36~ 10 At room
tenperature, 1.37 g of 6-benzyl am nohexane-1, 2, 3, 4, 5-pentanol are suspended
in 30 mM af 184%,34,568-RPehtalhwydemiylhexatoyldminajtiodecarwic asidc@)bonat e, 0.83 g of
pot assi urg Lodi and 0,86 m of t hyl,. 5- br gno erate are added and the
o xtur e 15801 f2sAmodataeRnei A Al HissoliPR D0 THHe TERTarieh pnd, wan
reaction W?téf][fﬁ\élysg&}ghél%rqe%d%m ddiBohateldritf £.8 § of 9ACEMNVRIr6&)-Bnder T educed

pressure an or 1 urification, subjected to chrormatodraphy (silica gel;
et hyl Sac dtydrexymethyitetrdwadrepyrani2-one, stirrethatsrognytempernatyre for 30 hours. The

LY i e BB F R oA R 8 B Th 8o A arERbike'f 70"l o
5-[ Be”ZWof(v?atér.%ﬁh ‘i‘b()éfle@n%ltﬁ\iry ﬁl\oﬁyd?eémb}ia@dmﬂs%afe@@iaeuaw AntiI3Ke p#PisAf-2r oom

tenperature, O.

g y
5- [ benzyl(abaut50:56 ral) pEne freedcisk prasigitatesuband is titerad off withisvelivrved in a

"% addoa Washeltwith 2T 66 P8Er. arill afia URUST nioRyagtuf af TR S e Y
n Xt yoe irfoleBrar WIGRIBIR4 8 (CHAEENOL L IS EES ) ESS4! (M +RY (E%):%@zr(%i-guée i's

taken up in water, neutralized wth hydrochloric acid and again
concentrated. The crude product is suspended in ethanol, the suspension is

R R N G e G
nol ecul aryllyehgyit1283(213 45,6 pattRioydrsxyhevanoianino Riode2ah it (8)5
is prepared similarly to Example Il, starting from 1-(4-aminomethylphenyl)-3-(3-

15  hydroxy-3-phenylpropyl)-4-(4-methoxyphenyl)azetidin-2-one. This gives N-4-[3-(3-
hydroxy-3-phenylpropyl)-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzyl-12-
(2,3,4,5,6-pentahydroxyhexanoylamino)dodecanamide of melting point 100°C and
molecular weight 792 (C4sHs1N3O10); MS (ESI+): 792 (M+H").

Hs coH,
H,C.

Si. CH
““cH, ©

O
s

20  3-[5-(tert-Butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl]-4-phenyloxazolidin-2-
one (10)



c) 3-[5-(tert-Butyl dinmethylsilanyl oxy)-5-(4-fluorophenyl)pentanoyl]-4
phenyl oxazol i di n-2-one (38) 27 g of
3-[5-(4-fluorophenyl)-5-hydroxypent anoyl ] - 4- phenyl oxazol i di n-2-one) 13.6 ¢
10 of tert-butyldinmethylsilyl chloride and 10.2 g of im dazole are
di-ssolved in 36 m of dinethylformam degqand the m xture is stirred at 60C
for 90 mn. After the reaction has ende the m xture is dissolved in ethyl

t at t Th h ied
magnes: unlLaRt e ppri-pyfioseerioa e MG B BrEons a8 Thi <
gi ves 3- [disddied mPSh Yl Gf NPy 513! @avinqaaiolé%fé ngf@@:Wuywmie”thylsuyl
pentanoyl]A4ézlmégoxazolld|n-2-one of nol ecul ar wei ght

( C26H34 FNehi@i | \ pief DMB 40e 2ddedr-and thﬁmxm@) IE@Q'HS)IB')Bd a!)roorrr: -
4-15- B 4
305 rertammtiatofe DEBMe FenBion RaY baRe b chirtiREm @5 b, Tnd redGtion Koudiorny -

16. 2 g ofjs concentrated, water is added and the mixture is extracted with ethyl acetate. The
3-[5-(tert- butyldlneth | si | anyl oxy) - 5- (4-fl uorophenyl ) pentanoyl | - 4- phenyl

oxazol i diorganicphaseds ledcnveemagne{swmsulfate and poacenteated,giving m of

addeq,  anceer AT A o) Mg SR BB 2 P G Yttt si iyl

triflate are added to the cooled 25 solution, which is stirred at -10C for
30 mn. The solution is then cooled to -30C, and 44 m of titanium

t et r achl oH(de lHeraphesyimine)medadbengenitridadidbon nixture is stirred at from
-30 -40C for 2 h. The reaction solution is then allowed to warmto room
tenperature and washed successively with 200 ml of 2N sulfuric acid, 300 m

of 20% staaemlmhpamlﬂmusrobnmhe@e%dd‘edtd?opwlsettbm gof ma~cyaﬂdbanzalbélwdéie
solution., The 30 organic 8 ase is dried over magnesi um sul fate and

concent r 40 &9 Mhabisoprpane Ap#ezsskhla&GOaGdth@rmfiegh Rreeipitates eyt iThe mbiWe i ca
I I
105t ors HAFBHAE eI Pt Gertire o ftdhed 8, an the residue js washed |

36 2- ( 2- oxith isoprapariobdming gives13-afaniporio j@ent yl am no] benzonitril e of
nnle Iar (CA~HA6FN3(BS1); MS (ESI): 590.51 (M+H- C-H5Nz). e)

4-[3 Q&f@pg@{%ﬁﬁgikthylsiIanyloxy)-3-(4-f|uorophenyl)propyl]-2-(4-netho

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-fl uorophenyl) - 1-(4-nmet hoxyphenyl)2
- ( 2- oxo- B-{frdestiButyidimethyisiiatyloayB5+(4-flpeophenyty 1+(4-Heawphenyiantna)-2-(2-

di ssolved in,3 rt-but et her m of

N O bi s ( POrPRgNEoNary e drrsiBonilPers s IB L T sl uti on of
tetrabutyl amonium fluoride in tetrahydrofuran are added and the m xture is
stirred at roomtenperature for 2 h. After the reaction has ended, 10 m of
acetic acid are adfesH,the ction mxture is concentrated under reduced
pressure and t HkCy gSigue i & rified on silica gel using tol uene/ethyl
acetate 50/1. T iskgmy?.

met hoxypheni
(C32H3~F >
4-13-[3-(4-F
-1yl ] benzoni {fi
4-13-[3-(tart- butyldl

645 56 (MrH+) . f)

) - 3 hydroxypropyl] 2- (4- met hoxyphenyl ) - 4- oxoazeti din
3.5 g of

| si | anyl oxy) - 3- (4-fl uorophenyl) propyl]-2-(4met hox
yphenyl ) - 4- oxoazeti di n-I-Yyl| ] benzonitrile are dissolved in 65 m of
tetr@Rydrofuran, 0.74 m Of acetic acid and 8.03 ml of a 1 Msolution of

tet but ey

o st 1 DPTR 24l bithisopfonylethplenfiid grg b8 1818 QOESt6 (BREbigRIMGII ©
tetrabut ydllanylony)aﬁq(#-lfh:oroQIEm/b)peniammy%phewiomm&;dm 2qotet(16) ahdt1|2r.®_gio.=f

;Stsl ::(r)ﬁge (é%@ ux te er.atur h mr anot hlgnhfmodrgﬁogool glebgaﬁ 5{;3 rgnéture

chromat ogr, Wﬁ!‘dff’#u'n)éttﬂfl'slﬁd bhl%ﬁdg%e 'daided d?ob\ﬁi%baﬂﬂbﬁq 13, &ﬁﬁto?ﬁi%rﬁ?ﬁa Thi s
gives 4-[3-[3-(4-fludrophenyl)-3-hydroxypropyl ]-2-(4-nethoxy 4- 0x0

30 a26t i detrachlotige ene adtied drepwiserad - €210 .akhenmidgtite i$3irees! qtezeFﬁémlnagnd VS
(ESI): 4%%9%%"8\%5% standggt -30°C for another 12 h. 8 ml of acetic acid and 140 ml of a



9)

1-(4- Am nonet hyl phenyl ) - 3-[ 3- (4-fl uor ophenyl ) - 3- hydr oxypr opyl ] - 4- (4- met hoxy
phenyl ) azeti di n-2-one (42) 1.22 g of
4-13-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-nmet hoxyphenyl)-4 5
oxoazetidin-1-yl]benzonitrile are dissojyed in 90 m of ethanol, 10 nl of
conc. ammoni a solution and an excess of Raney nickel are added and the

t d at 60 d a hyd f 1 f
Ororni gnl % Sreho@adtiesti® vatRtc Aol ST o iR ddse) ahdffing, & cihtiugd,
the cat alay fdorhefmpRedtarefbranothdrBhf 50 MIHf 2096 sFERGRNAdIRERE s6Hieh I educed

pressure and the residue is purified 10 chromatographi cal I?Emon silica gel
usi ng di budmg@me&mfatn@/qltﬁtqmar@l addadsand tbe|nuixtuse ig then stired fomianogherdwour

eyl ) az B0RGP SRk B ity ign o, SRR G ah bR B O mapreaih) P
418. 25( '\/HdllfatHH@bncérﬁrétéd and punfled by smca el chromato?raphy éeth yl

Benzyl - (4-{4- [ 3-[3-(4- Iuoro roxypropy 4- iret hoxyphenyl ) - 4.
oxoazet | @catatefiepianesy |1 &r’b gi/lﬁtﬁl\jﬁs)_QZ 3 , 6- pent ahydr oxyhexyl ) anmoni

gm[ }3;h;;:ﬂ%gﬁgﬂ%@%@g%@hﬁg@%h%@ o] Zéogegaggl c acid and 110 ng

of 1-(4- anlnonethylphenyl) 3-[3- (4 fl uorophenyl)-3
hydr oxypropyl ] - 4- met hoxyphenyl ) azetidi n-2-one _are dissolved in 2 of

ity d meehHParkRaa TG T AR ORPODYRIPBYE T usroRoryi)4-
1-ethyl - i ar bodi i m de hydrochl ori de are added and
t he ]irlldxt §?(é§détl@§ ?¥¥|@?ng§'q¢@§m®erature overni ght. The next day, the
reaction m xturG s _concentrated 25 under reduced pressure and, for
purification) BJﬂi ographed on RP18 using acetonitrile/water with 0.1 %
trifluoroacetic,_ A gi ves
benzyl - (4-{4- [ \ophenyl ) - 3- hydr oxypr opyl ] - 2- (4- met hoxyphenyl ) -4-0
xoazet i di n- ~ganoy i} butyl ) - (2, 3, 4, 5, fi - pent ahydr oxyhexyl ) ammoni u
nol ecul ar wei ght 787.92 (C44HsaFN30s; cation); M

38 Exanple XIX OHNH~1 HFNOF

’ (IVH‘ g N 30
N-4- { 1- (4ZFl uor opfenyl
[ 3-(4-fluorophenyl) - 3- oxypropyl ] - 4-oxoazeti di n-2
yl } benzyl - 5- [ benzyl - (2 F5, 6- pent ahydr oxyhexyl )am no] pent anam de (43) 5
The conpound of Exanp S prepared startin

5- [ benzyMndgr argers %wﬁvmfd%gﬁi@x[@rﬁ%bh'&}@mﬁqavléi@ww ~Oatfd

opy 1] azctnIoRS B oo R TR RS P A BRIERY | T L g ves.

N 4- { 1- ( éafdonyt)pphigtipénzéhifrite 12, 30 ml of b|stnmethylsulylacetamde 05¢g of

fI h 1) -.3- hydro | -5-Db 2,3,4,5

oAt TR BT fi e PR et e B s SEREH ot s 1
F2N3 8) tén‘ﬁ él%%.u)efoﬂﬁ rflﬁ(fl\é’f*fﬁé refétﬁ‘:‘ﬁm& é%ed"EJmléf acetic acid are added
N-{4-[3-] 4-Fl uor ophenyl’) - 3- hydr oxypr opyl | - 2- ( 4- net hoxyphenyl ) - 4- oxoazet i
din-1 vyl ]sl@a\rlywltpace{caomga qnmmemedwen@oondemratedaﬁbeees@uess separatadibyy

ti t d lar |

i slaaR) pRieshgRpEnp ) BofroBRERS <Y1, T gues i3 s
4- (4- et g {AFQQN)QSHSBQC?H')H\A%@ESDSBS'W@Wé)s N{4 [ 3-[3-(4-fluorophenyl)-3
hydroxypropy 2- (4- met hoxyphenyl r 4- oxoazeti'di n- 1-yl ] benzyl } acet am de of
nmol e2Qil ar wei ght 476.55 (CZ8H29FN204) M5 (ESI): 477.22 (MH+).

3-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl}-
benzonitrile (14)




5
5- (9H Fl uor en- 9-yl net hoxycar bonyl am no) - 5- (4-{1- (4-fl uorophenyl)-3-[3-(4-fl
uor o

phenyl ) - 3- hydr oxypropyl ] - 4- oxoazet i di n- 2-yl } benzyl car banoyl ) pentyl ] tri net hy
| -ammoni um chl oride (45) 10 The conpou;? of Exanple XXI is obtained
simlarly to the procedure of Exanple i by reacting

4- (4- am nonet hyl phenyl ) -1-(4-fl uorophenyl)-3-[3-(4-fl uorophenyl)-3hydr oxypr
opyl ] azeti di n- dqone w ¢
[ 5- car boxy-5- (¢

; yEnet hoxycar bonyl am no) pentyl ] tri met hyl anmoni um
chl ori de. g 5-(9H-fl uoren-9-yl net hoxy 15

car bonyl a '@ L {\ - (4-fluorophenyl)-3-[3-(4-fl uorophenyl)-3-hydroxyprop
yl]1-4. oxo&zétidi o72- Rgnzyl car bamoyl ) pentyl Jtri met hyl ammoni um chl ori de
of nol ecll ar wei ght 81 (CAgH53F2N4~5~ cation); MS (ESI): 815.81 (M+).
Exanple XXI'1 20

[ 5- Am no-5-(4-{1-(4-fl uor o;fhenyl )-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4
oxoazet i digmPol/4 NIRaR¢HIGHOaEEYEre Wbﬂ'tbtﬁ%g%ffy[)@%éﬂlﬂ"ﬂtﬂmrﬁétﬂgﬁ
hydrochl ori de (43_ Exanpl e XXl O/ ~ H3 F 4 H-Cl ;1 ~ 110 ng of
t he conpdailanyloxy)BSédsfueropkienytprapysio(4-Bdaorophenyl)-devxanzetidine2t hy! f or mami de,

Fermer at aNbSRRBRE LER 2piPo(iREnaNRE iRt Bhulaih SiiehTante It cd 5 under
reducgd XrDusSodilif biefbonstel solistian seflided toathe readtidr @ix@dre) Whidh isthen
suction and washed wth water, and_the filtrate is acidified wth 2 N

hydr ochl @xtracted with methylere @hloride. Jbecaanisiphaseris ried Qyer sBgnesiiire and

t he resi S | el2® : . $ suspended in
di chl or o%@ﬁﬂgngghkﬁli"%@ggﬂ@%?@f%‘%§§ﬁ?%%?aéﬁﬂygégyfes| due is taken
up in netdeatstbheptarneatiated/YnThis gieski ¢40CIPHF M041(418/ad) S ¢BSHEr  hi gh
vacuum This gives [5-am no-5-(4-{1-(4-fluorophenyl)

3-[3-(4- f(MJtﬂ'gpﬂfé@l ) - 3- hydr oxypr opyl | - 4- oxoazet i di n- 2-yl } benzyl car banoyl )
pent %{b] trimet hyl anmoni um chl ori de hydrochl ori de of nol ecul ar wei ght 593. 74
(C34f "143F2N4AC3; cation); MsS (ESI): 593.37 (M+). 15

3-[2-[ (4-Baomplphényl ) - (4-fl uorophenyl am no) met hyl ] -5-(tert-butyl di nethyl sil
anyl oxy) 5-(4-fluorophenyl)pentanoyl]-4-phenyl oxazolidin-2-one (47) F 'F
41

4-(3-Aminomethylphenyl)-1-(4-fluorophenyi)-3-[3-(4-fluorophenyl)-3-hydroxypropyi}-
azetidin-2-one (15)

15
In an autoclave, at a hydrogen pressure of 75 bar, 2.5 g of 3-{1-(4-fluorophenyl)-3-

[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl}benzonitrile 5 are reacted in
100 ml of ethanol and 15 ml of concentrated ammonia with 1.0 g of Raney-Nickel for
20 h. The reaction solution is filtered, concentrated and separated by silica gel

20 chromatography (methylene chloride/methanol = 10/1). This gives 15: CasH24F2N2O-
(422.48) MS (ESI) 405 (M + H — H;0)



4.4 g of

3-[5-(tert-butyldi met hyl silanyl oxy)-5-(4-fl uorophenyl) pent anoyl ] -4phenyl oxa
zolidin-2-one are dissolved in 40 nl of absolute dichloronmethane. 5.2 g of
(4-bronobenzyl i dene) - (4-fluorophenyl)am ne and 8.6 m of

et hyl di i sopropyl am ne are added, and thg solution is then cooled to -10C
2.94 m of tri met hyl silyl chloride are t hen added dropw se, and during
the additi tenperature of the reaction mxture is naintai ned bel ow
-5C. The Iﬁ solution is then stirred at -10C for half an hour and

t hen cool ed to -30C, and 1.2 nml of titaniumtetrachl oride are added

dropwi se, the tenperature being maintained between -30C and -15C. This
gives a Hﬂ@e@-%ﬁbﬂmhwlmi[@%wﬂhbmhe@ybtﬁ -hydrexypropytid-oxoazetidimary! 3 h
and then allo 0] I m C..ln tated order, in intervals of 10
m nut es) q@%ﬂcﬁé'a'ﬁréeﬁ\é%hggt&yﬁeéﬁ?wJ%O of 7% strength aqueous
tartaric acid soluti on 2Ag finaldy Oonl of 20% strength aqueous sodi um
hydrogensul fité@Hsol uti m d wtih stewring. The mixture is then

psht oromnet hine fTand "t he organi ¢ phase is washed once
chl ori de sobdti®h and dried over sodiumsulfate. 15
rell using a rotary evaporator and the residue is
purified g coI um? chr gimogr aphy (Si 02; ethyl acetate/ heptane 1: 4). The
product is obtained fr&mdi et hyl et her/pent ane as white crystals.

C3gHAZBr F2N2O4Sl  (749) NS (ESI) . M+

4- (4- Bronophenyl )-3-[3-(tert-butyl di met hyl sil anyl oxy) - 3- 1(4 fl uor ophenyl ) pro
pyl ] - 1- (4Md chﬁczqwmrgarlperz@ﬁaie adeledrte & sytion 8f1@0 s1g of 4-(3-aminomethyl-

i et L§T‘ AP Lo VIS B ER BRI bbb et e 6 o1

are suspedife46 i lnii‘g 603, 5-®rﬁhyd$®>ky-6trt ko hyltatéWdro@yrénlﬂ—oﬁé in 5 ml of

bi s(trinethylsil yI)acetam e and 144 of trib %Iammnlumfluorlde
tri hydr atf@€ ol ,iang theduixturere SF'@Q@@ mpm]tﬁmpﬁéatuse 'SJN“rt edeagetiqroas gone

t empgpat %eco?r‘(n;ﬁéférg "the MO Solllii o?l Nijs %it@%ﬂn@ﬁ@ﬁé&wtﬁé{ég THE rédiglle ?stdﬂgd :

The reactron e 1% concantrat usrng a rotary evaporat or and
resi due [ mjrmedl By EPLOY(KraluemEuchs st 109- wﬂm&, wlér (Gt Wytriflaordagetic hept ane

(1 ES|4§ : @){g re(%grlfl(f:nle 19}) %rafluoroageb:ucaac?cli)ea80})£0 -> %S/SH? 4IE?{|§ %ll\vnezssi 6'( °86) B

3- ~5- (ter uor ophenyl )-2-[(4-fl uorophenyl am
|no) (4 h?/%]ﬁé ‘\ﬁoggﬁ?d %Wgﬂ: anoy 4 -)lphenyl oxazolidin-2-one (49) O HN
% ~, CHs~F H3C~$i ~CH3 10 10 g of
3- [5 %t e;é buteé I| met hyl si | anyl oxy) - 5- (4-fl uor ophenyl ) pent anoyl ] -4
phen n*'2-one are dissolved in 80 m of absolute dichlornethane.
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 the solution is then cooled to -10C
6.7 m of[3t( Br&e(ﬂk@lugromenw%[a (kﬂmrephaew)édmowmpwlké-ometléwp%ﬂhk ure

Col utt on TeRRrRb SRS MERYANPAREnTe 2 ZnlitcRbcdig €, 0" S0c, "and

2.7 m of titani umtetr orideqre adom-q dropvvl se, the tenperature being

mai nt ai ned bet vk ) -159\%}& a bl ack reaction solution
which is stirreq a <t 6rambt hat 3~ h\and’then allowed to warmto OC. In
the stated G6/derYin—fitervals of 10 minutss, 6 n of gl aci al acetic acid,
60 m of 79 giNh aqueous tartaric aC|d solution and finally 100 m
of 20% stg€ength ag@eous i um hydroflensul fite solution are then added with
stirring. The m xture i en extrxcted three tinmes wth dichloronethane
and the organic phase is ed ohcefwith saturated sodi um chl oride

solution and dried over sodiumsulfate. The solvent is renoved using a

rotarpy evapehaibarofA0d mpefde@- dmdrﬁeﬂwrphfeh?q h-fodropherH)-B[3e@et ogr aphy
(Si02; ethyl acetate/ heptane 1: 4) praoduct is obtained from di et hyl

et her / pe rﬂtm@paen%wwd&wrem]azmwzmd@ 6dangof Yecarbexypropyl-241 © 43

N AR Mg (1o

3-{5-(t erﬁydwkydehzwtdmlesah@ﬁ!bl W diiSorépf/letioyiamingninl 2 ai?-of (dethileaeopheny|
am no) - (4- hydroxyphenyl ) net hyl ] pent anoyl } - 4- phenyl oxazol i di n- 2- one are
suspended in 60 m of tert-butyl nmethyl ether. 3.22 m of

bi s(trimethylsilyl)acetam de and 122 ng of tributylamonium fluoride
trihydrate are then added. The reaction mxture is stirred at room
tenperature for 3 h, and 0.6 m of glacial acetic acid are 10 then added.
The reaction mxture is concentrated using a rotary evaporator and the



residue is purified by colum chromatography (Si 02; ethyl acetatel/heptane
1:. 4). The product is obtained as clear crystals. C30H35F2NC3SI (523) Ms
(ESI): M+-131

[ 3-(4-{1-(4-Fl uorophenyl)-3-[-3- (4-fl uorophenyl ) - 3- hydr oxypr opyl ] - 4- oxoazet i
di-n-2 15 yl } phenoxy) propyl Jtrimet hyl atmggi um brom de (51 ) HsC + , ~ N-CH3
O- \CH3 Br F 210 ng o

f
L R B A 43 SRR bl

absol ute ex%f,-ted with rﬁ@tﬁp i 'rtdﬂlélﬁd ;1) a@aﬁfcb&Fas@ diH'Hri‘&% éxg]eénﬂfﬁaa%%qrﬂghg) and

200 ng of br omopr opy i met hyl ammoni"um brom de are
r eact i on sulfatejraonicentyaiadrant! separatad by MRLG (Knaudrdrurdsphemti0d-NErC18) t er ed.

The not her | | § concentrat usi ng.. a V% evapor.at or ..an e residue
o purt £ arep iR iurbagEds Ridfadeloud (i R i B o )
g(le plv50dxu§g/s|9¢|))8. fghggivegq_za&%apgmsoa%sua@ﬁ. NeNESRB5( M43 HYS (ESI}: Mk-80
anmpl e

[ 3- ?Bf {1- (4- Fl uorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxypropyl ] - 4- oxoazeti
din-2 yl} )E\aerﬂ&)éyolpr opyl ] trinmet hyl ammoni um brom de (52) H31 O-~CHH3 3 Br 180
ng of
(3-{4-[3-[3-(tert-butyldinethylsilanyloxy)-3-(4-fluorophenyl)propyl]-1-(4
fl uorophenyl) - 4- oxoazeti di n- 2- u"ghenoxy} propyl)trimet hyl anmoni um br om de
are 15 di[§s(3+{€e(&-lﬂuomhﬁnyl)f4+% wrophenyl)-3d1ydsoxypropyxdraxeazetidin-2-ol ut i on

over nPgnUTEH 2 RRCHATE - kPR roatly B Rarhirhl £ 21 B SRk

bi car bonat e sol uti on angs,egncent rét e®HusfPHg a rotary evaporator. The

T i 3 Mji{;&hdge (di chl or onet hane/ et hanol
5. 1 ). The produ i s ghtAi Nas a hygr ggbpi c solid. 20 C30H35Br F2N203
(589) Ms (E : '
[5-(4-{1-(2 |)-3-[3-(4-flYorophenyl)-3-(tert-butyl di nethyl sil any
| oxy) pr op 4- oxo@zet i Prm2-yl } phe 6/9 pentyl]trimethyl anmoni um br om de
(53} 45 v+ _ ~CHH3 7 N

F
18 is prepared similarly to 17 starting from 100 mg of 4-(3-aminomethylphenyl)-1-(4-
fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one 15, 64 mg of (3-
carboxy-2-hydroxypropyi)trimethylammonium chloride, 93 ul diisopropylcarbodiimide,

15 and 65 mg of hydroxybenzotriazole 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% trifluoroacetic acid) = 80/20 -> 10/90). This gives 18:

Cs2H3sF2N304 (6566.67) MS (ESI) 567 (M + H)

20

Example Vill

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



3 370 ng of

3=[3-(tert-butyldinethyl sil anyl oxy)-3-(4-fl uorophenyl)propyl]-1-(4

fl uorophenyl) - 4- (4- hydroxyphenyl )azeti di n-2-one are dissolved in 3 m of
absolute 5 acetonitrile. 300 ng of KF~alum na (1.15 npl/100 g) and 375 ny
of (3-bronopentyl) trimethyl anmoni um bregide are then added. The reaction
mxture is stirred at roomtenperature overnight and then filtered. The

not her liquor is concentrated using a rofar L €vapor at or and the residue is
purified usingea 5 g '@‘ gfrtridge (di cjpl ofomgthane/ met hanol 4: 1 ). The

product is obtai ned ag=ar H(731 ) M5 (ESI): Mt-80
Exanpl e
[5-(4-(1-(}
din-2 15 p
N O F 548 ng of
[5-(4-{1-(4-fluorophenyl)*3-[3-(4-fl uorophenyl)-3-(isopropyl di net hyl

si | anyl oxy) propyl ] - 4- oxoazet i di n- 2-yl } phenoxy) pentyl ]Jtri nmet hyl amoni um
brom de 20 are dissolved in 20 mM of nethanol. 1 mM of a 0.1 M aqueous HCl

Femer at dna Epsreg AR e a0 Beth QT £ 360 T4 rariherfeifibhbid i o
sodi um bifluardsheaty)-34{8-(4-flaorophénglBshrydroaymdpyifazedidin-2ariy ¥5 168 aTpdfE-- The

residue i s purifie Si 02 cartridge, (dichl oromet hane/ nmet hanol

d using a 10 g ( (
5. 1 9. TR Hofrpentahydibyhexarovamingihexaqiegeid, 834810fd.  c32HssBr F2N203
(617) MBS i . - T . .
1-(4-Fl ué{l Iop ')eolw '\%E_r %I@?i-afnldu%? S’ﬁ]%fn'm@’é‘f%e% P B'&aﬁ?ﬁeo%‘y? f‘lléﬁfﬂqt{] Xl-elngdobut 0X
y) phenylchioriele. dihis givesd0(55) 0 W10 100 ng of
1- (4-flugroph | )\ - 3-[.35(4-1] - 3- hydr oxypropyl ] - 4- (4- hydr oxy
phenyl )azfévﬁeﬁ%gg'zb@z%{%é) Msst‘%f;ﬁggglqw% m of absol ute di nethyl formam de.
80 ng of powdered potassium carbonate and 0.2 m of diiodobutane are then
added. The 15 reaction solution is stirred at roomtenperature overnight.

Fol | owi ng concentration using aQ ot & eldporator and oil punp vacuum at
40C, the residue is purlfied usilng SiQ2 captridge (n-heptane;
n- hept andr @'réi\akéw phodu I's obtained as an oil.

CZ8H28F21N031(591 ) Ms (ESI): - 2 anpl e XXV
28F21N03[(501) W (ESI): Fk- )y 205 fpcamp

0 OH OH
snyl ) - 3-[ 3- (4-fl uorophenyl) - 3- hydr oxypropyl ] - 4- oxoazet i
@]tri met hyl anmoni um brom de (54) H3T NCHHs 3 off F

{2-[2-(2,3,4,5,6-Pentahydroxyhexanoylamino)ethoxy]ethoxy}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 contains 20:

C12H23NO4o (341.32) MS (ESI) 342 (M + H)

Example IX



1- (4-F uor ophenyl ) - 3- [ 3- (4-f 1 uor ophenyl) - 3- hydr oxypr opyl ] - 4- (4- (4-[met hyl - (
2,3,4,5,6 pentahydroxyhexyl)am no] but oxy} phenyl ) azeti di n-2-one (56~ 47 H
HC]—IO~CHC]—IC]—IC]—IFNOF100ngof

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

| odobut oxy) phenyl ] azeti di n-2-one are diggolved in 5 m of absolute

di met hyl f ormam de. 132 ng of 6-nmethyl am nohexane-1, 2,3, 4,5-pentaol are then
5 added, and the reactign solution is stirred at. 50 . After
concentration gaing a Rry ﬁvaporat or and oil jjpu % Euum at 400 the

Jucia @e\w I s obtained as
658) MsS ( ;

) 3= 3-(4-fl uoPophenyI) 3- hydroxypropyl] 4-[ 4- (5-i odopenty
e (57) F 15 150 ng of

-fl uorophenyl ) - 3-hydroxypropyl ]-4-(4

hydr oxyphenyl ) azeti di n-Z-one are dissolved in 10 mM of absolute

di met hyl f ormam de. 120 ngy of powdered potassi um carbonate and 0.33 m of

di i odopermN-4242-4(3s(1t Hlu@ﬁbtmbnyl)k@—[a‘-(aaﬂtmmphenyl)ia -lydrogysropyll-ddoxdazetidin-

terrper ature over n| After concentrati on usi n% a ro}_lar evapor at or and
o1 punm ZryilRnYiE ROy et dlbathy-2 8 4B rertah ety aranarde

cartri dge( W hept ane; n-heptane/ethyl acetate 4. 1 ). The product is
obt ai ned ‘&s’ an oil. CZ9H3aF21N03 (605) M5 (ESI): M+-18 Exanple XXVI 5
1-(4- 6l uorophenyl )-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-(4-(5-[nmethyl-(

é_é ﬁ E %g,pugﬁréﬂérdeho;irvr@gé% lic%)ig‘ﬁge(\)rhgg gl%ow! %S}n%] %rf] >4/,l-(ziiiazn(%|In|o(;|r|u§{hylpﬂenyls-‘r‘]?()m HH
1- (4- T 1 ugqRpsiHBAY)-313-4-AfofdpHRngBRERYAbx P Rb YN £2etiRimDYore ¢rd)4122 mg of
{2-[2-(2,3,4,5,6-pentahydroxyhexanoylamino)ethoxy]ethoxy}acetic acid (20), 93 pl of

an oil. C3
1- (4-Fl uor

| oxy) phe

diisopropylcarbodiimide and 65 mg of hydroxybenzotriazole in 2 ml of

10  dimethylformamide. This gives 21: Ca7HasF2N3O41 (745.78) MS (ESI) 746 (M + H)

H H
OH

Example X

N-(2-{2-[(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyi)-3-hydroxypropyl]-4-oxoazetidin-
15  2-yl}benzylcarbamoyl)methoxy]ethoxy}ethyl)-2,3,4,5,6-pentahydroxyhexanamide
(22)

22 is prepared similarly to 18 starting from 100 mg of 4-(4-aminomethylphenyi)-1-(4-
fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2-one, 122 mg of {2-[2-
20 (2,3,4,5,6-pentahydroxyhexanoylamino)ethoxylethoxy}acetic acid 20, 93 ul of
' diisopropylcarbodiimide and 65 mg of hydroxybenzotriazole in 2 ml of
dimethylformamide and 1 ml of acetonitrile. This gives 22:
Ca7H4sF2N3044 (745.78) MS (ESI) 746 (M + H)



i odopent yl oxy) phenyl ] azeti di n-2-one are dissolved in 5 nml of absolute
di.nmet hyl f ormam de. 220 ng of 6-nethyl am nohexane-1, 2, 3, 4, 5-pentaol are then
added, and the reaction solution is stirred at 50C for 2 h. After
concentration using a rotary evaporator and oil punp vacuum at 40C, the
residue is purified by 15 preparatlve HPEC. The product is obtained as an
oi . C36H4sF2N20s (672) Ms (ESI)

oxy) pheyPPaTEAGaR- 1 HE ?Ea&ﬁrn%%&i@tpéﬁy*}%%&}nge"gﬁa’%&bpemwaé&a{;&%eexv'

1- (4-fl uorophenyl)-3-[3-(4-fl ophenyl ) - 3- hydr oxypropyl ] -4-(4

hydr oxyphenyl ) azeti di n- 2-one,&ce ixssol ved in 10 m of absolute

di et hyl f or mam de. 80 of Ypoder ed® pot assi um carbonate and 0.25 ml of
di i odohextthe_arg-taeR Heaction solution is stirred at room

t enperature overni gh ong: ntration using a rotary evaporator and
oi | punp vacuum at 4 e regfdué is purified using an Si 02 cartridge
(n- hept ane; n-hept anel e ac&ate 4. 1). The product i s obtained as an

oil. C30H32F21NO3 (619) I\/S ESI): M+ 18, 10
1 (4 Fl udn@deg?n@quarenammowspnaofhw? @@& aﬂytr!pcatcw 1-62{2r&-hy! -

A0 o TR O IR A AR BRI AR AT D' B Rt Rickei ] o

1-(4- 6l Uqfwoﬂﬁeﬁﬁéﬂ\aao[@s(h‘ékéhumd@nha@hﬂosﬁhb@oﬂxydwgéw|fc}r41h[ZFhéGeactlon
i odohexyl oxy) phenyl ] azeti di n-2-one are dissolved in 10 ml of absolute

di met hyl fsoldHOR 'Gé}{te&eidzaﬂ%C@ﬂc@tfﬁi@ﬁyTBW%ﬂ'é@@ﬁﬁtainsz,_@ 4,5-pentaol are then
OF 50 @dg ?%3q7§l@ rmagtfés is stirred at 50C for 2.5 h.
Ya

After con n u5| ary Lvapo ator and oi |l punp vacuum at 40C,
t he resi due |s purified by preparative HPLC. The prod@ct |§ obt ai ned as an
oi |l . C37H4gF2NzOg (686) Ms (ESI): M+ 5 CH;,

1- (4- Fl uorophenyl ) -3-(3-(4-fluorgphenyl)-3-hydr gxypyop ] 4 [34 (8-i odooctyl
oxy) F HO A NSNS0
o) o) o)
jcl/\ /\g/ Hac\n/o OTCHS

0o 0

10 {2-[2-({2-[2-(3,4,5,6-Tetraacetoxy-7-hydroxy-2-oxoheptyloxy)ethoxylethylcarbamoyl}-
methoxy)ethoxylethoxy}acetic 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-carboxymethoxyethoxy)ethoxylacetic 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 -> 10/90). This
gives 24: CogHssNO+g (683.67) MS (ESI) 684 (M + H)

20

" [2-({2-[2-(3,4,5,6-Tetraacetoxy-7-hydroxy-2-oxoheptyloxy)ethoxy]ethylcarbamoyl}-

methoxy)ethoxy]acetic acid (25)



150 nmg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4 10
hydr oxyphenyl ) azeti di n-2-one are dissolved in 10 mM of absolute

di met hyl f ormam de. 120 ngy of powdered potassi um carbonate and 0.44 m of

di i odooctane are then added. The reaction solution is stirred at room
tenperature overnight. After concentratpgn using a rotary evaporator and
oi |l punp vacuum at 40C, the residue is purified using an Si 02 cartridge

(n- hept ane; n-heptane/ ethyl acetate 4: 1 ). Tgf 15 product is obtained as an

oi | . C32HasF21N03 (647) MS (ESI): M- 18 Exa 11

1- (4- Fl uor ophenyl ) - 3- [ 3-{4-f | uor opheny! Yo 3-&yd FHopyl ] - 4- (4-{8-[ met hyl -{
)azetidi n-2-one (62)

2,3,4,5, 420 abydr boc
phenyl]azetmeo(f t I:n\lrlg 3 00HF NOF 150 ng of

1- (4-f 1l uorophenyl) - 3-[ 3- P4- f | uor ophery® >9- h propyl]-4-[4-(8

i odooct yl oxy) phenyl ] azeti di n-2-one are dj ssolv in 5 mM of absolute

di met hyl formam de. 180 ng of 6-nethyl amhohexane-1, 2, 3,4, 5-pentaol are then
5 added) 2% grEgareRadimil8ny §924 istaHing Sromh sooeﬂg @f 2?3241tﬁ9éet8x;h1 {ét[tozgrz he

concentration using a rotary evaporator and é‘ vacuum at
resi due |anlpoethqu);etbs)xyﬂa@@iuméthwctom@tylmt@e &27ivgeif(@i ned as an oil.

1 Ca- 7 PRt hmeattpdl 400 ) otclsparenyparbgimide g 288 mo of

10-i odod A rhettidend dhlofide. Ths givés of
1-(4- le ugfy)g ?\)&gbbnﬁbﬂ@!bﬂeﬁ gfolltq;},lo?gphen ?ﬁ-ghﬁydr o;l;y%rggpyl%4 (4

hydr oxy pKeaki et(ﬁﬁ&ﬁ-ﬁhﬁn&ﬁﬂ@@ @éd‘lk’bd in 10 nl of absolute
di met hyl f or mam de. 120 ng of powdered potassi um carbonate and 865 ng of
di i ododecane are then added. The reaction solution is stirred at room

t enper at yp42.¢{B[23(J5,6 AtPentahydraRy-2-oxoheptyloxy)ethoxylethylcarbamoyl}-
methoxy)ethoxylethoxy}acetic acid (26)

O OH OH
O S S
10 o 0 OH OH
At room temperature, 100 pul of a 5.4 M sodium methoxide solution in methanol are
added to a solution of 200 mg of {2-[2-({2-[2-(3,4,5,6-tetraacetoxy-7-hydroxy-2-oxo-
heptyloxy)ethoxy]ethylcarbamoyl}methoxy)ethoxy]ethoxy}acetic acid (24) in 5 mi 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:
C20H37NO44 (615.52) MS (ESI) 516 (M + H)

[2-({2-[2-(3,4,5,6,7-Pentahydroxy-2-oxoheptyloxy)ethoxylethylcarbamoyl}methoxy)-
20 ethoxy]acetic acid (27)
0] OH OH

H
HO\H/——'O\/\O/\H/N\/\O/\/O\)‘\(K’/K/OH
o) o) OH OH

27 is prepared similarly to 26 starting from 200 mg of 25. This gives 27:
CosH41N1047 (471.46) MS (ESI) 472 (M + H)



concentration using a rotary evaporator and oil punp vacuum at 40C the
residue is purified using an Si 02 cartridge (n-heptane; n-heptane/ethyl
acetate 4. 1 ). The product is obtained as an oil. C~H40F21NO3 (675) MsS
(ESI'): Mr-18 5 Exanple XXI X 10

1-.(4- Fl uor ophenyl ) - 3-[ 3- (4-f | uor ophenyl 3g 3- hydr oxypr opyl | - 4- (4- { 10- [ net hyl
(2, 3,4,5, 6-pent ahydr oxyhexyl ) am no) decyl oxy} phenyl ) azeti di n-2-one (64) H H
OH CH OH 3.0 FNO/ F 170 ng of

1-(4-flu f )-3-[3-(4-fl uorophenyl)-3-hydroxypropyl]-4-[4-(10
iododecyloxy)phenyl]azetidin 2-one are dissolved in 5 m of absolute

di met hyl f or mam de. 200 of 6-net hyl am nohexane-1, 2, 3, 4, 5-pentaol are then

15 added N-{drd1 '1(4T§|UQJ'QDhBEM)'3d3t(t4rfbwl'®l8heﬂyl)‘3'éwdEQXYQUIPW]O‘I"OZOﬂZeW"ﬂ'@I‘yl}

"ot aue (engiEriaR-Go B auls T EhAbIE e SiondIBTERBRISHEE 2 an o1

CA~H5§ F2 Idapfarndyi PT th [xg@h&:x Mh acetamlde (28)

1- (4- Fl uor opheny (4-f1uor ophenyl ) - 3- hydr oxypr opyl ] - 4- (4 {42- -(2
i odoet hoxy) et hoxy] et hoxy} plygnyl ) azeti di n- 2- oneH( 65) 53 ~of/ i 105H0 ny

of 1-(4-fluoroghenyl)

@ 3-'(%.&:#%%10%9@1 )A%(Hmaftm%
<22 one are dissolved ip 10 mM of absol

0
powder ed pot assi um carbonate and 0 4 m of

di mret hyl fo b"120 ng o

1, 2- bi s(di N et hane are then added. The reaction solution is

sti rred g¥ room t®enpe re overnight. After concentration using a rotary
evaporator and oil p acuum at 40C, the residue is purified using an
Si 02 cartridge (n-heptanes n-heptane/et hyI acetate 4. 1). The product is
obt ai ned as, an oil. C30H32F21NG5 (651 ) MS (ESL): M- 18 10

1- (4-Fl U&Qjﬁrmﬂw)edsswa(lm 186t n@mﬂn) 63 .mg of 4(4-ammomethylphenyl)1 (4-
nggpaogwé’bmjﬂ{ewyd%g ﬁgéﬁh@‘kgﬁe ¥|dor>?y rp%l;(% Itdhoxy eny ?a fé'% [%I n-2-o0
ne 15 (66j2- [ﬂQH,@,—B,?Qerﬂlahﬁdﬂo@dZ%(bm Wy)gtm&y]ethylcarbamoyl}methox )-
1- (4 ) u%rtr?gxy?ent%o;(y}acgtlc gmd 4 05r70ﬁlhc$fr3(|sznproph carggm%lggya!n]d 40 g’# ég [2-(2
hydroxybenzotriazole in 2 ml of dimethylformamide. This gives 19:
CasHsgF2N3044 (919.98) MS (ESI) 920 (M + H)

Example Xil

15
N-(3-{1-(4-Fluorophenyl)-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}methoxy)ethoxy]ethoxy}acetamide (29)

H

H
A~ INENENG OH
Y\O /Y OH OH

20 29 is prepared similarly to 18 starting from 62 mg of 4-(3-aminomethylphenyl)-1-(4-
fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyllazetidin-2-one 15, 76 mg of {2-
[2-({2-[2-(3,4,5,6,7-pentahydroxy-2-oxoheptyloxy)ethoxylethylcarbamoyl}methoxy)-
ethoxy]ethoxy}acetic acid 26, 57 yl of diisopropylcarbodiimide and 40 mg of



i odoet hoxy) et hoxy] et hoxy} phenyl )azeti di n-2-one are dissolved in 5 m of
ahsol ute 54 di net hyl f ormam de. 280 ngy of

6- met hyl am nohexane- 1, 2, 3, 4, 5-pentaol are then added, and the reaction
solution is stirred at 50C fer 2 h. After concentration using a rotary
evaporator and oil punp vacuum at 40C, ghe residue is purified by
preparative HPLC. The product is obtained as an oil. C37HAgF2ZN20~p (718) M

; h h hex-a- d
o N | v BRNeraol T i B SRRV AR h SVBF VS T 80 o
absol ute @?ngépzp\ggm( gmggg?m (ESH 9%0 @4 +tHy onyl chloride are then added

dropwi se. The m xture is stirred at roomtenperature for 3 h and then
concentrat ed u5|ng a rotary evaporator. 1.09 g of

6-nethy|3gi éﬁﬂe 1,2,3,4,5-pentaol are suspended in 5 nl of absolute 15
met hyl en 5-hexenoi ¢ chloride dissolved in 3 nl of absolute
met hygene dichlorlde i's added dropwi se, and the m xture is then stirred at
roomtenperature for 4 h. The resulting precipitate is filtered off from

the r eactNM—{ﬂn(ﬁrﬁiwophneylbﬁr[ﬁr(&tfélqrgpbmw)sathydr@d/pt@ww-@xnazawn -2-yl}-

oV aPO" 2 Qe B % S BRIl 4 RGBS et o
nl\l-ylrrgwgll meﬂﬁxg)ah@(ﬁamanﬂdy@{o)xyhexyl )-6-{4-[3-[3-(tert-butyldinethylsila

(4-fluorophenyl) pr opyI 1-1- L4 f1 uorophenyl ) -4- oxoazeti di njj2- "ﬁ p feny| }hex 5-
enami de (68) T RGC W%@WMW HO ~
O/\FNO/ FllO oy of 0

OH OH
-(tert- b%tyl di et hyl si | anyl oxy) - 3- (4

1- (4-fl uorophenyl)azetidin-2-one and 136 ng of

- t ahydr oxyhexyl ) - hex-5-enam de are initially
charged in 300 “l of et hyl am ne under argon in a cl osed tube which had
been heated thoroughly Deforehand. After addition of 6 ng of palladium
acetate and 14 ng of triphenyl phosphine, the m xture is stirred at 100C for
4 h. 10he 3Cisqreparad similady te 18 starting em 68 g odne(nkarmmemybhehyl)-ﬂeﬂed and

'S 02 dhproRtNn it SbeRiREvhakE reBionyistetih B-ate. 76 Mg atde dfh. "
product . §4§WS,W%@E@hyG7(8@/)-2-oxoheptyloxy)ethoxy]ethylcarbamoyl}methoxy)—
ethoxylacetic acid (27), 62 pl of diisopropylcarbodiimide and 44 mg of
hydroxybenzotriazole in 2 mi of dimethylformamide. This gives 30: C43Hs5F2N3014
15 (875.93) MS (ESI) 876 (M + H)

Example XIV

N-(3-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yi}-
20 benzyl)-2-[2-({2-[2-(3,4,5,6,7-pentahydroxy-2-oxoheptyloxy)ethoxylethylcarbamoyl}-
methoxy)ethoxylacetamide (31)

H OH
§ O H\/\ /\/OW/OH
S0 ol i

OH OH

31 is prepared similarly to 18 starting from 68 mg of 4-(3-aminomethylphenyl)-1-(4-



Exanpl e XXXI

N-met hyl - N- (2, 3, 4, 5, 6- pent ahydr oxyhexyl ) -6-(4-{1-(4-fl uorophenyl)-3-[3-(4
15 fl uorophenyl) - 3-hydroxypropyl]-4-oxoazeti di n-2-yl) phenyl ) hex-5-enam de
(69 o/ \ F 56 70 ng of

N-net hyl - N-(2, 3, 4, 5, 6- pent ahydr oxyhexyl 356-~4-[3-[ 3- (tertbutyl di met hyl silan
yl oxy) - 3- (4 fl uorophenyl ) propyl]-1-(4-fluorophenyl)-4-oxoazeti di n-2yl ] pheny

atioed, - aqhoraRaruc s BUERRneBy hvdomiongireatoins g Halafe maet "

m xture I(ﬁz fm% 6‘?Lﬁérﬂbh?cﬁﬁxwtékdhéﬁtﬂakﬁéﬂ%xﬂéﬁhw&éﬂbéﬁi@%ﬁ’&hé Jtion
and concentr

usmq(]:;Ka rotary evaporator. The residue is’stirre V\Ath

di chl or orethdxdeceticadid (22 62 m@ﬁdumrnpylnerbddmmm angd 4dom‘ilgeﬂft rated using a

br epar at VB PpPanzetagalis bahol digsthRecirieanite. THls ey, Gtk 2.
[ 4- (45{1(3155391M5)(Esn)d75-(h [..EH)(4 fl uor ophenyl) - 3 hydr oxypropyl | - 4- oxoazet i
di n-2 yl }Yphenoxy) but yI'] net hyl am no} et hanesul fonic acid (70) o\ ~0o ~S~oH N

O- CH3 15 F 64.5 ng of

1-(4-fl u%@?mg #\é 3-[3-(4-fluorophenyl) - 3-hydroxypropyl]-4-[4-(4i odobut oxy

) phenyl ] P¥*2-one are dissolved in 3 m of nethanol. 60.7 ng of

2- met hyl ami noet hanesul fonic acid are then dissolved in 1 n of water, and
ng of potassium carbonate are added. The reaction solution is st| rred

30. 4
at 50C fd3 (4-{h-(4FduemppbenyiscSrdriarephery hd-hydreyaropl-4exparetidiati2-40C,

t he si anol ). The
resu::| ?Ph proﬁ%ﬁwép@lté@éﬁ{ygag"%ﬂa‘gp?ﬁ@cﬁano .‘émg)preci pitate

for med on cooling is filtered off, and he not her |iquor is concentrated
using a rotary evaporator. The prod -obtai ned as an oil. C3~H3sF2N206S
(602) M5 (ESI): M+-18 25 57 Exanpl R>8(I |1

1- (4- Fl uor ophenyl ) - 3-[ 1- (4- f | ugr ophenyl ) - 2- oxo- 4- (4- sul f oxyphenyl ) azeti di n-
3 yl]propyl acetate (71 ) N5 O OIS~ O ~OH 120 ng (0.27 mmol) of

1- (4-f 1 uorophenydH) - 3- [ 1- | ugrophenyl) - 2- (4- hydr oxyphenyl)
o}
CH,
IN*

91 mg of (3-carboxypropyl)trimethylammonium chloride are dissolved in 5 ml of

dimethylformamide, and the solution is cooled to 0°C. 0.055 m! of
N-methylmorpholine, 210 mg of 4-(4-aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-

15  fluorophenyl)-3-hydroxypropyl]azetidin-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-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-
oxoazetidin-2-yl}benzylcarbamoyl)propyljtrimethylammonium,; trifluoroacetate of

25 molecular weight 550.67 (Ca2HasF2N303; cation); MS (ESI): 551.24 (M+H").



4- oxoazetidin-3-yl]propyl acetate are dissolved in 3 m of pyridine, and
200 ng of Me3NSO3 conplex (Al drich) are added. The suspension is stirred at
room 10 tenperature for 30 hours. The m xture is then diluted with 5 m of
met hyl ene chl ori de/ met hanol /conc. ammonia (30/511 ) and purified by flash
chronat ography using the same solvent nggture. The product is obtained as
an anor phous solid. C26H23FZNO~-S (531.54) Ms (ESI): M= 532.2. 15 Exanpl e
XXXI'V Mono- (4-f

1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2 0
~H 20 75 paniMle vimol ) of

1- (4-fluorophenyl)-3-[1-(4-fl uorophenyl)-2-o0xo0-4-(4-sul foxyphenyl)azeti di n-
3-yl ] propyl acetate are dig Ived in 2 mM of nethanol, and 0.3 m of

yl } phenyl) sulfase (72 5 N NaOwel MeOH i s added. After 2 hours at
room t enper 2

pyt’ur® i g_neutralized with nethanolic hydrochloric
acid and cq ; The resi dugfiss purified by flash chronmatography. The
product i 8~ 0¥t ai negZad\a am)rphgd solid. C24H2~FZNO6S (489.50) Ms (ESI):
490.2. 5 Exanple )

2 3 4,5-Tetraacet oxy- >1<®L3-[3-(4-fl
rret hoxyphenyl ) - 4- oxoazet i difn- 1- yly] benzyl
CH3 ~~O 3C 10 112 ng (0.24 I af

1- ( 3- am nonet hyl phenyl ) - 3- [ 3- (4 Qor opheny
hydr oxypr opyl ] - 4- (4- net hoxyphenFyI )azetidin-2-'‘epe are dissolved in 5 m of
net hyl ene chloride and 0.5 m of triethylamnelM At 0C, 0.5 g of

and the 1RGGasELT-E-EATRaropb ol BarmppERpdl D RTORY 40 i nut es.
Lhe et upabBdihlaud ki rsARBlBREy M eAdari oL (ALBbadaudsas |1 ca

gel. The so vent IS e residue is puri
chromat ography. The product is obtained as an anor phous soI id: CA2HA7TFN20O~4

N a1 3 | Sercemeingd REFranple X545 EssL ke Bt of Fxempl MNe IDS. oxoazet i ¢

in-1 dlfference that, instead of (3-carboxypropyl)trimethylammonium chloride, (3-

ophenyl ) - 3- hydr oxypropyl ] -2-(4
ar banoyl } pentyl acetate (73) O-CH3

-3

carboxypropyl)dodecyldimethylammonium chloride is used. This gives

10  dodecyl-[3-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyi]-4-
oxoazetidin-2-yl}benzylcarbamoyl)propylldimethylammonium trifluoroacetate of
molecular weight 703.96 (C43HseF2N3O3; cation); MS (ESI): 704.70 (M+H").

Example XVII

15
Dodecyl-[10-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}benzylcarbamoyl)decyl]dimethylammonium trifluoroacetate (34)

The compound of Example XVI! is obtained like that of Example XV, with the
20 difference that, instead of (3-carboxypropyl)trimethylammonium chloride, (10-
carboxydecyl)dodecyldimethylammonium chloride is used. This gives
dodecyl-[10-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-
oxoazetidin-2-yl}benzylcarbamoyl)decyl]dimethylammonium trifluoroacetate of
molecular weight 803.16 (CsoHz4F2N303; cation); MS (ESI): 803.77 (M™).
25



yl ] benzyl - 2, 3, 4, 5, 6- pent ahydr oxyhexanam de (74) 50 HO-CH3 F NOONH
OHH~ HO ~OH HO 90 ng (109 Nnol) of
2,3,4,5-tetraacet oxy-1-{3-[3-[3-(4-fluorophenyl) - 3- hydr oxy
propyl ] -2-(4-nmet hoxyphenyl ) - 4- oxoazeti di n- 1-yl ] benzyl car banoyl } pent yl
acetate are dissolved in 7 m of methangl and 0.5 m of 1 N NaOve/MeCH is
added. After 2 5 hours at roomtenperature the mxture is neutralized wth
met hanol I%f?éi{&' 3&\2‘ oric acid and concentrated. The residue is purified by
flash chr The product is obtained as an anorphous solid.
C32H3~ FN209 (612.66) MS (ESIQ<cyMr= 613.2. Exanpl e XXXVII 10
N- Met hyl - 3, #15, 6- peAt ghydr Oxyhexyl ) - 6- (4-{3-[ 1- (4-f | uor ophenyl ) - 2- (4-m
‘ -3-yl]-1-hydroxypropyl } phenyl ) hex- 5- enam de
(75) H O | 3NOO~ 200 ng ofyy
N-nmethyl -N-(2, 3,4,5, ntahydr yl ) heso 5- gnam de and 72 ng of 3 15
[ 3- (4- bronophenyl ) - 8- hy prop |'T-1- (45 | upr ophenyl) - 4- (4- met hoxyphenyl)
azetidin-2-one are prepa | ogously t d&_(synt hesi s of Exanple XXXI.
The product is obtained as 3 m)r phous [ Usi ng the nmethod descri bed
bel ow, the activity of the co of yg-héHfornmula I 20 according to the
I nventi on was exam ned: 60 Eff ect on coI esterol absorption +
3Htaurocholic acid excretion using fe excrenent of mce, rats or
hansters NVRI mce, Wstar rats, or h Syrian hansters (in groups of
n=4-6) are kept in

Benzyl-(4-{4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-
5 oxoazetidin-1-yl]benzylcarbamoyl}butyl)-(2,3,4,5,6-pentahydroxyhexyl)ammonium
trifluoroacetate (35)

a) Methyl 5-[benzyl-(2,3,4,5,6-pentahydroxyhexyl)amino]pentanoate (36)

10 At room temperature, 1.37 g of 6-benzylaminohexane-1,2,3,4,5-pentanol are
suspended in 30 ml of dry dimethylformamide, 1.45 g of potassium carbonate,
0.83 g of potassium iodide and 0.86 m! 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/methanol/water
5/1/0.1). This gives methyl 5-[benzyl-(2,3,4,5,6-pentahydroxyhexyl)amino]-
pentanoate of molecular weight 385.46 (C1gH31NO7); MS (ESI): 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 dissolved in a mixture of 5§ ml of ethanol and 5 mi 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 reduced pressure and the

25 residue is taken up in water, neutralized with hydrochloric acid and again



5 nmetabolic cages, where they are fed with a standard diet (Altromn, Lage
(Lippe)). The afternoon prior to the admnistration of the radioactive
tracers ('4C-cholesterol), the feed is renoved and the aninals are adapted
to grates. Additionally, the aninals are |abeled s.c. with 3H TCA
(taurocholic acid) (for exanple 10 1 NCggnouse up to 5 NG /rat) 24 hours
prior to the peroral adm nistration of the test nmeal ('4C-cholesterol in

| mouse SORERAIP I o ek Bkt i BB p RRRGP e fhBlions Tered
" 4C- chol esridethel filirteOs EofBeftratedalrrisreedlided pre@dmmlﬁﬁe ives Bo[bepzpral |y by
gavage. Test substances are prepared separately in 5% et h Ice IuI ose

(Si gma) / S%H8iE-vENtabydroxyheaviaainarentapeicacid,pt mlecu}@mwe

adm ni str f wpstance is 0.5 nl/nouse. The test 20
substance(éltglgﬁgyr%%bﬁlmse(r%es %efﬁgt E‘I prior to the test meal (Intralipid

| abel gd with '4C choI est eroI ) (chol esterol absorption test) The feces are
col | ected over a per . fecal elimnation of "4C-chol esterol and

3H t aur ocHick lﬁ:(tarawEtut)(lqi@@thv@llaeylemrﬁr&rﬂaptcmhele)n@ttaaoyﬂré The livers are
d I d del
renove %@5&%@@'5@%3? iquots are incinerated in an oxi mate (Mde

307, Pac ermnne e anount of '4C-chol esterol which had been
t aken up/ absor bed. 61 Eval uation: Feces sanples: The total weight is
determned, the sanple is defi ned volune and then

homogeni 249 otadf»a(ﬁ-quraamnw)ss%wgw?y?zpﬁ%&ﬂ%ﬂ?pﬁwﬁqmﬁgin-a@_neer1a_tsea h
ool O eI T CRRSHER! Shd 30.2 381 InifapBbdire lisdpived Y 8 firlof o1 Y
ext r apol adlftdath)dfdrmnanademnd th‘e Bibkturelis stirediat @BCﬁoaﬁﬁ mmCAﬁthhesteaotlblln

T ED,
Lo Roce st %ﬁ%ﬁi@%ﬁf'e 76 & figsdiedin aRRl SBrtatSand sHtabted iR MA AR o
the_excr efiphid bR i OV sheg ol SeRl horb AR BRonfaRks Siqe ou?

treated at t tine Li ver sa rmunt 0 estero
t aken up rbyucerbpressere i Bhib gives b[H- (tee-mmwdmmethytsdahylowe) -5-Fhuaphenyl)ues

t |, at d t th
ot all® ofbeniEnGHEeReBy srazgcie e, Bf Metequian o 4 B ubentbbRSEn: o
group. TFMSF(@@])) \BA0UES (MR OWCBIORLCASIE:) gjﬂe activity of the conpounds of
the formula 1 accordlngtothelnventlon 0 npl e No. ED5ol |iver)

fma/mouse] 11 0.1 1 1 | 0.003 XIII 0325XV001XVIII 1.0 XX 0.03 XXI 1.0

XXV 0.3 d%%-fgfxeﬂﬁutyldimethylsilanyloxy)-5-(4-ﬂuorophenyl)-1-(4-methoxypheny|)—2-(2-

oxo-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile (39)

20
16.2 g of 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl]-4-phenyl-
oxazolidin-2-one are dissolved in 350 ml of dichloromethane. 19.8 mi of Hiinig base
and 10.14 g of 4-[(4-methoxyphenylimino)methyl]benzonitrile are 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 allowed to warm to room
temperature and washed successively with 200 ml of 2N sulfuric acid, 300 mi of 20%
strength sodium hydrogensulfite 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-butyldimethyisilanyloxy)-5-(4-fluorophenyl)-1-(4-methoxyphenyl)-



XXX 0.1 J 62 As can be seen fromthe table, the conpounds of the formula
| .have very good chol esterol -l owering action. Bioabsorption: 5 The

bi oabsorption of the conpounds of the fornmula I was exam ned using the Caco
cell nodel (AR Hilgers et al., Caco-2 cell nonol ayers as a nodel for drug
transport across the intestinal nucosa, ggharm Res. 1990, 7, 902). 10 From
the nmeasured data, it can be seen that the bioabsorption of the conpounds
of the fg% la | ccordl t.0 B?e |nve tion is. considerably |ower than that

of conpo &éc W&P’f igige pgl;bog,y pentyjaminplnenzopiiilie pfamolegylas
Appar ent gghi 10703ReEHLFRSOIS NS (ESI: SO(sEARHYL Dol H | ger's)

Ref erence sfructure ~ 4.88 x 10-s Estimted human bi oabsorption
100% F Ezetimbe O Reference structure: WO 02150027 63 Patent clains: 1.

Aottt B felrtai et B s ety iyl T adu-MuapRaninb eV e etfBomenvl; o

( Co- C§o) al-kxd-apetidih S berronttrikn@opr nore carbon atonms of the al kyl ene

13.2 g of 4-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1-(4-methoxyphenyl)-
2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile are dissolved in
380 ml of methyl tert-butyl ether, 18.6 ml of N,O-bis(trimethylsilyl)acetamide and

10 1.86 mlof a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran are
added and the mixture is stirred at room temperature for 2 h. After the reaction has
ended, 10 ml of acetic acid are added, the reaction mixture is concentrated under
reduced pressure and the residue is purified on silica gel using toluene/ethyl acetate
50/1. This gives 4-[3-[3-(tert-butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl}-2-(4-

15 methoxyphenyl)-4-oxoazetidin-1-yl]benzonitrile of molecular weight 544.75
(C32H37FN203Si); MS (ESI): 545.56 (M+H™).

f) 4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
yllbenzonitrile (41)

20
3.5 g of 4-[3-[3-(tert-butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl]-2-(4-
methoxyphenyl)-4-oxoazetidin-1-yljbenzonitrile are dissolved in 65 ml of
tetrahydrofuran, 0.74 ml of acetic acid and 8.03 ml of a 1 M solution of
tetrabutylammonium fluoride in tetrahydrofuran are added, and the mixture is stirred

25 at room temperature for 2 h. Another 4.82 ml of the tetrabutylammonium fluoride
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-fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxo-

30 azetidin-1-yllbenzonitrile of molecular weight 430.48 (C2sH23FN2O3); MS (ESI):
431.24 (M+H").



radi cal may be replaced by -0, -(CO-, -CH=CH, -CC, -N(C--Cs)
al.kyl)-, -N((C, -Co6)-al kyl phenyl)- or -NH; 15 H F, C, Br, |, CF3,

CN, COCOH, COQ(Cil-Cs)-al kyl, CONHz, CC]\IH(C Cs) - al kyl, CC]\I[(C C6) - al kyI]z
(C -Cs)-al kyl, (Cz-0C6)-al kenyl, (Cz-C6)-alkynyl, O(C~ Co6) - al kyl , where
one, nore or all hydrogens in the alkyl adlcals may be repl aced by
fluorine; SQOz-NHz, SO02NH(C~-C6)-al kyl, %OZN [ (C~-Cs) -al kyl ] z,

S Sy P e R TG
radi cal @écggaiahﬁﬁqtd,ﬁ@(hgp to two times by F, G, Br, OH CF3, NOz CN,

OCF3, Q(C~ al kyl, (C, -TCs)-al kyl, NHz; NHz, NH-(C Cs) al kyl ,
N((C Cs) - al kyI)z NH(C~ C~) - acyl, phenyl O 25 (CHz) ~- phenyl , where n = 0

| e 2 BN 4 el i M onyPA- b B Y,
NH( C~SCS )ox%b!zé!thdmN( 9Ij%er%hrtﬁl|eka/rb)cﬂssoﬁb"d 80 nfPePethddah- {0°mi 8 oAt ky!

CONH2; AG is a sugar residue, disugar residue, trisugar residue,
tetrasug@mm@maﬁﬂitﬂl@ﬁ gndan exsess of Raneyrickal gse addad andrtbedvixturedsi due, an

Cadhonr T AR FRAAE frebunk ETBaCHY B Srorid YRR AT

to R6 mushixhageobRetoream twn;éé?@uﬁaOThelnlext aay, thb%@lélyé‘tﬂ@%@péf&e@bfﬂmfee

carbon atons of the al kylene radical my be re Iace -(C=0O) -

- CHeCH-, filteatesis comqrttrategyngpmquced m(eg@ﬂe@) mws)punaed NH-, and
wh h

w1 G0t Rl g n SeiTe 1Sholllodife BB Fetndoy Pyt sRRGHLS

?Ldtehinfjg'n‘”t'|”°a‘o}“3ig“’§s'1[’ﬁ§?”a"?“em°'"“pm”meﬁ (:r;g@oﬁkgeﬁﬂ) medr?ﬁyepﬁ?y'%??e
o s eth B haN A ZATn2anesd! MRECUIr MSIOBEATE. 5} (CarEnNDe s

oo or kst WF‘)Z%HZN%&?CT %6} -ol kvl OON (O OB) 2l f'y“uzc,cc”

(C~- C6) al kyl, (C2- Cs) al kenyl) (C2-GCs)-al kynyl, O (C, -0C6)-alkyl, where
o S AR S e S S ARG

S08-( cCG) yBatidin %8"6"?8%5{ oS MDyIRER 84 5@ peftahiroxhbiiEmcRRY |

radi cal refjudroacetate (38)t ed up to two tines by F, Cl) Br, OH CF3) NO2, CN,
OCF3, O 65 (C~-0B)-al kyl, (C~-0B)-alkyl, NH2; NH2, NH (C~-Cs)-al kyl,
N((C~-C6) -af kyl )2, NH(C~-C~)-acyl, phenyl, O CH2)~-phenyl, where n =0 - 6

dth ' b t -OH,
o e M9G8 SbAo RO RS0 S RSB SE ek Shexlamhel O

N( ( 02003)pem|tema|¢ acidsoed 48 mg:otﬂ+(4(am)nometmﬂp emyi)fB [3¢@ﬂ|@ropmewl) -85 a

IR VL I LT N e b

r gSI( ggg) Qi?rlﬁibthwl’oﬂﬁa&nd@ zﬂz ﬁd@ TN FBKybankbtriak el Ha92 imyref kdthylasi(3-al ;
dlmethylammopropyl)carbodumlde hydrochloride are added and the mixture is stirred
at room temperature overnight. The next day, the reaction mixture is concentrated

25 under reduced pressure and, for purification, chromatographed on RP18 using

acetonitrile/water with 0.1% trifluoroacetic acid. This gives benzyl-(4-{4-[3-[3-(4-
fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
ylbenzylcarbamoyl}butyl)-(2,3,4,5,6-pentahydroxyhexyl)ammonium trifluoroacetate
of molecular weight 787.92 (CasHssFN3Og; cation); MS (ESI): 788.70 (M+H").

30



where in each case at | east one of the radicals RL to R6 nust have the
meani ng 15 (Co- C30) - al kyl ene- (LAG, where one or nore carbon atons of the
al kyl ene radi cal may be replaced by -0, -(C=O-, -N((C~-C6)-al kyl)- or
-NH-, and where the radicals RL and R2 may not have the neani ng - O sugar
residue or -O-sugar acid, and its phar r@é:euti cally acceptable salts. 20 3.
A conmpound of the formula | as clained Th claim1 or 2, wherein Rl, R2, R3,
R4, RS, rTE(g‘éi"?r;ojegﬁgdentIy of one another are (Co-C30) al kyl ene-(LAG, where
one or \g atons of the al kylene 25 radical may be replaced by -0,
-(CO-, -N(C3)- or -NH; H F, C, Br, I, CH8, NJ2, CN, COCH,
COQ(C~-C6) - al kyl , CONH2, CONH(C~-Cs) - al kyf", k- Co6) - al kyl ] 2,

(C--C6)-al kyl, (C2-C6)-alkenyl, (C2-C6), yryl, O (C--C6)-al kyl, where
one, nore or all hydrogens in f§he307aRkyly,  a@i cal s may be repl aced by
fluorine; S02-NH2, SO02NH( C~~Gg) -al ky, S02N ( C~- C6) - al kyl ] 2,

S-(C~-Cs)-al kyl, hefyl , C~- C6) - al kyl , SO (CH2) ~- phenyl ,

S02- (C~- C6) 5. 40 15 20 30 S02- (CH2) ~- phenyl, where n = 0 - 6
and the phex p—"may be substituted up to two tines by F, CI, Br, OH,
CF3, N02, CN, OCF3, /i, -Cs)-al kyl, (C -C6)-alkyl, NH2; NH2,

NH (C~-C6) -al kyl, M (C-JT® - al kyl )2, NH(C--C~)-acyl, phenyl,

Q(CH2) "- phenyl, where n - 6 and the phenyl ring may be nono- to
trisubstituted by F, CI, Brr I, OH CF3, NO2, CN, OCF3, O (C~-C6)-alkyl,
(C -06)-al kyl) NH2, NH(C~-C6)-al kyl, N((C~C6)-al kyl)2,_  S02-CH3, COCH,

050 (- B a0y ioremeny i K oo PRV BTNy garoRaeiiinig:
trisugar W [T, a s & gdf'ﬁrd Gy i 3i gar; an

am no aciygségﬁf&[gfeﬁgﬂa%%gbsﬁéeg’t% e ré5| due Q%Wr‘ﬂ%?'ﬁgngmt'%@ m no aci ds;
a tri@al kyl anmoni urmal kyl radical; -0 (S02)-0OH, where in each case at | east

wher e ond NG CHBROILPLERARPER Dols RTABSLALSPBNG roldh SO B et o aced by
-0 , - — . ) . =
(CohtanyahoSHRky ARITCIBbnaASE AREERAUG-ARHGTAY Bhodos- £y ot

have the neani'ng - ar r ue or -O-sugal acid,
phar mac e fitpraphenybekeB(dafilierophenyl)-34ydroxypropyliaretidin-2onecsimilady to the

e cRrbeR o gL aal . TBis o Ss Rea 1A HBrFhieriia s P R
'(mO_ﬂuB%dh@ﬁW)@:Wd@ﬁy&%%}'ﬂﬂL&ﬂ&%ﬂdhCﬁQ}Beﬁz [Dezyl-(26adier e one or

more carbon atons of the al kyléne radical nmay be reﬁ aced by oxygen atons,
pentahydroxyhexyl)amino]pentanamide of molecular weight 775.89 (C43Hs¢F2N30g);

MS (ESI): 776.4 (M+H").

Example XX

O~

N
0
o g
CH,
r

N-{4-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-

15
yllbenzyl}acetamide (44)

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



H F, C, Br, I, CF3, N02, CN, COOH, COQ(C~-C6)-alkyl, CONH2,
CONH( C~- C6) - al kyl , CON (Cl1-C6)-al kyl]2, (C, -C6)-al kyl, (C2-C6)-al kenyl,
(C2-Cs)-al kynyl, O (C~C6)-al kyl, where one, nore or all hydrogens in the
al kyl radicals may be replaced by fluorine; 67 S02- NH2,

SO2NH( C~- C6) - al kyl, SO02N[ (C, -C6) -al kyl ] 3g S-(C, -C6)-al kyl, $( CHZ) n- phenyl ,
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5 2.63 g of 3-{5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-2-[(4-fluorophenyl-
amino)-(4-hydroxyphenyl)methyl]pentanoyl}-4-phenyloxazolidin-2-one are
suspended in 60 ml of tert-butyl methyl ether. 3.22 ml of bis(trimethylsilyl)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 ml 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. CaoHasFaNO3Si (523) MS (ESI): M*-131

[3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
15  yl}phenoxy)propyljtrimethylammonium bromide (51)
CH H,C

3 3
CH, NCH,
\
o “cH,

Si<creHs

H,C.

Br

210 mg of 3-[3-(tert-butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl]-1-(4-
fluorophenyl)-4-(4-hydroxyphenyl)azetidin-2-one are dissolved in 4 ml of absolute
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Example XXII|

10  [3-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}phenoxy)propyljtrimethylammonium bromide (52)

HG
"{ CH,
o CH,

Br-

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

15 dissolved in 10 ml of methanol. 1 ml of a 0.1 M aqueous HCI solution is then added,
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  CaoHasBrFaNo0O3 (589) MS (ESI): M*-80

[5-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-(tert-butyldimethylsilanyloxy)propyl]-
4-oxoazetidin-2-yl}phenoxy)pentyl]trimethylammonium bromide (53)
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5 acetonltnle. 300 mg of KF-aIumlna (1.15 mol/100 g) and 375 mg of (3-bromopentyl)-
trimethylammonium bromide are then added. The reaction mixture is stirred at room
temperature overnight and then filtered. The mother liquor is concentrated using a
rotary evaporator and the residue is purified using a 5 g SiO- cartridge
(dichloromethane/methanol 4: 1). The product is obtained as an oil.
10  CagHs3BrF2N203Si (731) MS (ESI): M*-80

Example XXIV

[5-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
15  yl}phenoxy)pentyljtrimethylammonium bromide (54)

.

N‘CH
\/\/\/CH
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POy .

548 mg of [5-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-(isopropyldimethyl-
silanyloxy)propyl]-4-oxoazetidin-2-yl}phenoxy)pentyl}trimethylammonium bromide
20 are dissolved in 20 ml of methanol. 1 ml of a 0.1 M aqueous HCI solution is then
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using a rotary evaporator and oil pump vacuum at 40°C, the residue is purified using
an SiO; cartridge (n-heptane; n-heptane/ethyl acetate 4: 1). The product is obtained

as an oil. CagH2gF2INO;3 (591) MS (ESI): M*-18
20 Example XXV

1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-{4-[methyl-(2,3,4,5,6-
pentahydroxyhexyl)amino]butoxy}phenyl)azetidin-2-one (56)
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dded, a ’the reactlon solution is stirred at 50°C for 2 h. After concentration using
a rotary evaporator and oil pump vacuum at 40°C, the residue is purified by

preparative HPLC. The product (89 mg) is obtained as an oil. C35H44F2N20Og (658)
MS (ESI): M*

10  1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(5-iodopentyloxy)-
phenyllazetidin-2-one (57)

15 150 mg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-

" hydroxyphenyl)azetidin-2-one are dissolved 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
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10 170 mg of 1-(4-fluoropheny|)-3-[3-(4;ﬂuorophenyl)-3-hydroxypropyl]-4-[4-(5-
iodopentyloxy)phenyl]azetidin-2-one are dissolved in 5 ml of absolute
dimethylformamide. 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 evaporator and oil pump vacuum at 40°C, the residue is purified by

15  preparative HPLC. The product is obtained as an oil. C3gH4sF2N20g (672) MS (ESI):
M*

1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(6-iodohexyloxy)-
phenyl]azetidin-2-one (59)
20
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10 Example XXVIi

1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{6-[methyl-(2,3,4,5,6-
pentahydroxyhexyl)amino]hexyloxy}phenyl)azetidin-2-one (60)

19

136 mg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(6-
iodohexyloxy)phenyl]azetidin-2-one are dissolved in 10 ml of absolute
dimethylformamide. 172 mg of 6-methylaminohexane-1,2,3,4,5-pentaol are then
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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. Ca2HasF2INO3 (647) MS (ESI): M*-18

Example XXVIII

1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-{8-[methyl-(2,3,4,5,6-
20 pentahydroxyhexyl)amino]octyloxy}phenyl)azetidin-2-one (62)
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10  1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(10-iododecyloxy)-
phenyl]azetidin-2-one (63)

15 150 mg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-(4-
hydroxyphenyl)azetidin-2-one are dissolved in 10 ml of absolute dimethylformamide.
120 mg of powdered potassium carbonate and 865 mg of diiododecane are then
added. The reaction solution is stirred at room temperature overnight. After
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15 added, and the reaction solution is stirred 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. C41HssF2N20g (742) MS (ESI):

M+

20  1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-{2-[2-(2-
iodoethoxy)ethoxylethoxy}phenyl)azetidin-2-one (65)
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230 mg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-{2-[2-(2-
iodoethoxy)ethoxylethoxy}phenyl)azetidin-2-one are dissolved in 5 ml of absolute
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"#$9R' ()1 g.ofGLBéXEr@idacid are dissolved in 3 ml of absolute methylene dichloride.
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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 ml of absolute

15  methylene dichloride. 5-hexenoic chloride dissolved in 3 ml of absolute methylene
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. C43H2sNOg (291) MS (ESI): M

20
N-methyl-N-(2,3,4,5,6-pentahydroxyhexyl)-6-{4-[3-[3-(tert-butyldimethyisilanyloxy)-3-
(4-fluorophenyl)propyl]-1-(4-fluorophenyl)-4-oxoazetidin-2-yl]phenyl}hex-5-enamide
(68)
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110 mg of 4-(4-bromophenyl)-3-[3-(tert-butyldimethylsilanyloxy)-3-(4-
fluorophenyl)propyl]-1-(4-fluorophenyl)azetidin-2-one and 136 mg of N-methyl-N-
(2,3,4,5,6-pentahydroxyhexyl)-hex-5-enamide are initially charged in 300 pl of
triethylamine under argon in a closed tube which had been heated thoroughly
beforehand. After addition of 6 mg of palladium 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
(dichloromethane/methanol 20: 1 —~ 5: 1) gives the product. C4sHssF2N20sSi (796)

Example XXXI

N-methyl-N-(2,3,4,5,6-pentahydroxyhexyl)-6-(4-{1-(4-fluorophenyl)-3-[3-(4-
fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yl}phenyl)hex-5-enamide (69)

OH




10

15

20

25

" HS%&' () *+,-./ 01234567809 ;<

56

70 mg of N-methyl-N-(2,3,4,5,6-pentahydroxyhexyl)-6-{4-[3-[3-(tert-
butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl]-1-(4-fluorophenyl)-4-oxoazetidin-2-
yllphenyl}hex-5-enamide are dissolved in 6 ml of methanol. 0.1 N HCl ) is then
added, and the mixture is stirred at room temperature overnight. The mixture is then
neutralized with 1 N aqueous sodium hydroxide solution and concentrated using a
rotary evaporator. The residue is stirred with dichloromethane and filtered and the
mother liquor is concentrated using a rotary evaporator. The product is obtained
following purification by preparative HPLC: C31H4sF2N2Og (682) MS (ESI): M*-18

Example XXXII

2-{[4-(4-{1-(4-Fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-
yl}phenoxy)butyllmethylamino}ethanesulfonic acid (70)

64.5 mg of 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-[4-(4-
iodobutoxy)phenyl]azetidin-2-one are dissolved in 3 ml of methanol. 60.7 mg of
2-methylaminoethanesulfonic acid are then dissolved 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.
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.
Ca1HasF2N20gS (602) MS (ESI): M*-18
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Example XXXIII

1-(4-Fluorophenyl)-3-[1-(4-fluorophenyl)-2-oxo-4-(4-sulfoxyphenyl)azetidin-3-
yllpropyl acetate (71)

CH, Q
0 O\“//o
0 S.

OH
F/Q/K/\
~—N
" Q

5 F

120 mg (0.27 mmol) of 1-(4-fluorophenyl)-3-[1-(4-fluorophenyi)-2-(4-hydroxyphenyl)-
4-oxoazetidin-3-yl]propyl acetate are dissolved in 3 ml of pyridine, and 200 mg of
MesNSO; complex (Aldrich) are added. The suspension is stirred at room

10 temperature for 30 hours. The mixture is then diluted with 5 ml of methylene
chloride/methanol/conc. ammonia (30/5/1) and purified by flash chromatography
using the same solvent mixture. The product is obtained as an amorphous solid.
C2sH23F2NO;S (531.54) MS (ESI): M*= 532.2.

15 Example XXXIV

Mono-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]-4-oxoazetidin-2-

yl}phenyl) sulfate (72)
olP
OH S\oH
F’O/K/\
oé'_NQ
F

20 75 mg (0.14 mmol) of 1-(4-fluorophenyl)-3-[1-(4-fluorophenyl)-2-oxo-4-(4-sulfoxy-
phenyl)azetidin-3-yl]propyl acetate are dissolved in 2 ml of methanol, and 0.3 ml of
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1 N NaOMe/MeOH is added. After 2 hours at room temperature, the mixture is
neutralized with methanolic hydrochloric acid and concentrated. The residue is
purified by flash chromatography. The product is obtained as an amorphous solid.
Ca24H21F2NOgS (489.50) MS (ESI): M= 490.2.

Example XXXV

2,3,4,5-Tetraacetoxy-1-{3-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-
methoxyphenyl)-4-oxoazetidin-1-yl]benzylcarbamoyl}pentyl acetate (73)
O~ CH
3

O

112 mg (0.24 mmol) of 1-(3-aminomethylphenyl)-3-[3-(4-fluorophenyl)-3-
hydroxypropyl}-4-(4-methoxyphenyl)azetidin-2-one are dissolved in 5 ml of
methylene chloride and 0.5 ml of triethylamine. At 0°C, 0.5 g of 2,3,4-triacetoxy-1-
(acetoxychlorocarbonylmethyl)butyl acetate are added, and the mixture is allowed to
thaw to room temperature. After 30 minutes, the mixture is diluted with ethyl acetate
and then filtered through silica gel. The solvent is distilled off and the residue is
purified by flash chromatography. The product is obtained as an amorphous solid:
CazH47FN2O44 (822.84) MS (ESI): M*= 823.3.

Example XXXVI

N-3-[3-[3-(4-Fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
yllbenzyl-2,3,4,5,6-pentahydroxyhexanamide (74)
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OH
o
H HO

90 mg (109 pmol) of 2,3,4,5-tetraacetoxy-1-{3-[3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yl]benzylcarbamoyl}pentyl acetate are
dissolved in 7 ml of methanol and 0.5 ml of 1 N NaOMe/MeOH is added. After 2
hours at room temperature the mixture is neutralized with methanolic hydrochloric
acid and concentrated. The residue is purified by flash chromatography. The product
is obtained as an amorphous solid. C3;Hz7FN2Og (612.66) MS (ESI): M*= 613.2.

Example XXXVII

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

//S/S/\P
H,C N

,:
200 mg of N-methyl-N-(2,3,4,5,6-pentahydroxyhexyl)hex-5-enamide and 72 mg of 3-
[3-(4-bromophenyl)-3-hydroxypropyl]-1-(4-fluorophenyl)-4-(4-methoxyphenyl)-
azetidin-2-one are prepared analbgously 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 |
according to the invention was examined:
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Effect on cholesterol absorption + *H-taurocholic acid excretion using fecal

excrement of mice, rats or hamsters

NMRI mice, Wistar rats, or Golden Syrian hamsters (in groups of n=4-6) are kept in
metabolic cages, where they are fed with a standard diet (Altromin, Lage (Lippe)).
The afternoon prior to the administration of the radioactive tracers (**C-cholesterol),
the feed is removed and the animals are adapted to grates.

Additionally, the animals are labeled s.c. with 3H-TCA (taurocholic acid) (for example
1 uCi/mouse up to 5 uCi/rat) 24 hours prior to the peroral administration of the test
meal (**C-cholesterol in Intralipid® 20, Pharmacia-Upjohn).

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

Test substances are prepared separately in 0.5% methylcellulose (Sigma)/5%
Solutol (BASF, Ludwigshafen) or a suitable vehicle.

The administration volume of the test substance is 0.5 ml/mouse. The test
substance is administered immediately prior to the test meal (Intralipid labeled with
'4C-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.

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

Feces samples:

The total weight is determined, the sample is made up with water to a defined
volume and then homogenized, and an aliquot is evaporated to dryness and
incinerated in an oximate (Model 307 from Packard for the incineration of
radioactively labeled samples): the amount of radioactive *H-H,0 and **C-CO, is
extrapolated to the amount of *H-taurocholic acid and "C-cholesterol, respectively,
that is excreted (dual isotope technique). The ED2qg values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or
cholesterol is doubled, based on a control group treated at the same time.

Liver samples:

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

group.

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

according to the invention

Example No. EDsg_(liver) [mg/mouse]

I 0.1

1 0.003

X 0.3

XV 0.01

XVII 1.0

XX 0.03

XXl 1.0

XXIV 0.3

XXV 0.3

XXX 0.1
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As can be seen from the table, the compounds of the formula | have very good

cholesterol-lowering action.

Bioabsorption:

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

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

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

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

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

compounds described in the prior art (reference structure):

Reference structure

Example

Apparent partition coefficient
Papp [cm/s]
(according to Lit. Hilgers)

Estimated human bioabsorption

OH

Ve
F o/

Reference structure:

Ezetimibe

4.88 x 10

100%

OH
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Patent claims:

1. A compound of the formula |,

in which

R1, R2, R3, R4, R5, R6

R4

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-, -C=C-, -N((C4-Cg)-
alkyl)-, -N((C1-Cg)-alkylphenyl)- or -NH-;

H, F, Cl, Br, |, CF3, NO2, CN, COOH, COO(C4-Cg)-alkyl, CONH,
CONH(C4-Cs)-alkyl, CON[(C1-Cs)-alkyl]z, (C1-Cg)-alkyl, (Co-Cs)-alkenyl,
(C2-Cg)-alkynyl, O-(C4-Cs)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

SO,-NH2, SO,NH(C+-Cs)-alkyl, SO2N[(C1-Cs)-alkyl]2, S-(C1-Ce)-alkyl,
S-(CHa)n-phenyl, SO-(C4-Cs)-alkyl, SO-(CH;)n-phenyl, SO,-(C4-Cg)-alkyl,
SO2-(CH3)q-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN, OCF;3;, O-
(C1-Cs)-alkyl, (C41-Cg)-alkyl, NH;

NH2, NH-(C4-Cg)-alkyl, N((C1-Cs)-alkyl)2, NH(C4-C7)-acyl, phenyl, O-
(CHy)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono- to
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trisubstituted by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-alkyi,
(C4-Ce)-alkyl, NH2, NH(C4-Cs)-alkyl, N((C1-Cg)-alkyl),, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH_;

(LAG) is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
a sugar acid, an amino sugar;
an amino acid residue, an oligopeptide residue comprising 2 to 9
amino acids;
a trialkylammoniumalkyl radical; -O-(SO2)-OH,;

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-Cq)-alkyl)-, -N((C4-Cs)-
alkylphenyl)- 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.

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

R1, R2, R3, R4, R5, R6 independently of one another are (Cy-Cao)-
alkylene-(LAG), where one or more carbon atoms of the alkylene
radical may be replaced by -O-, -(C=0)-, -N((C4-Cg)-alkyl)- or -NH-;

H, F, Cl, Br, |, CF3, NO,, CN, COOH, COO(C+-Cs)-alkyl, CONH,,
CONHY(C;-Cg)-alkyl, CON[(C+-Cq)-alkyl],, (C1-Cé)-alkyl, (C2-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

SO,-NH,, SO,NH(C4-Cs)-alkyl, SO,N[(C4-Cg¢)-alkyl]z, S-(C4-Cg)-alkyl, S-
(CH2)a-phenyl, SO-(C4-Cg)-alkyl, SO-(CH2).-phenyl, SO2-(C1-Cg)-alkyl,
SO;-(CHz)n-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF3;, O-
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(C4-Ce)-alkyl, (C4-Cg)-alkyl, NHy;

NH2, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH(C4-C7)-acyl, phenyl, O-
(CHgz)n-phenyl, where n = 0 — 6 and the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3;, O-(C4-Cq¢)-alkyl,
(C1-Ceg)-alkyl, NHz, NH(C4-Cs)-alkyl, N((C1-Cs)-alkyl)z, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH_;

is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
a sugar acid, an amino sugar;

an amino acid residue, an oligopeptide residue comprising 2 to 9
amino acids;

a trialkylammoniumalkyl radical; -O-(SO2)-OH;

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

(Co-Csp)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -N((C4-Cg)-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.

3.

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

R1, R2, R3, R4, R5, R6 independently of one another are (Co-C3p)-

alkylene-(LAG), where one or more carbon atoms of the alkylene
radical may be replaced by -O-, -(C=0)-, -N(C3)- or -NH-;

H, F, Ci, Br, I, CF3, NO,, CN, COOH, COO(C+-Cs)-alkyl, CONH>,
CONH(C1-Cs)-alkyl, CON[(C+-Cs)-alkyl]z, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cs)-alkynyl, O-(C+-Cg)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;

S02-NH;, SO,NH(C+-Cs)-alkyl, SO.N[(C+-Cs)-alkyl]z, S-(C4-Cg)-alkyl, S-
(CHz)n-phenyl, SO-(C4-Cs)-alkyl, SO-(CHz)s-phenyl, SO,-(C4-Cg)-alkyl,
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SO,-(CH2)s-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF3, O-
(C4-Ce)-alkyl, (C4-Cg)-alkyl, NH>;

NH., NH-(C4-Cg)-alkyl, N((C4-Cs)-alkyl)2, NH(C4-C7)-acyl, phenyl, O-
(CH2)n-phenyl, where n = 0 — 6 and the phenyl ring may be mono- to
trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3;, O-(C4-Cs)-alkyl,
(C1-Ce)-alkyl, NHz, NH(C1-Cs)-alkyl, N((C1-Cg)-alkyl);, SO,-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH_;

is a sugar residue, disugar residue, trisugar residue, tetrasugar residue;
a sugar acid, an amino sugar,;

an amino acid residue, an oligopeptide residue comprising 2 to 9
amino acids;

a trialkylammoniumalky! radical; -O-(SO,)-OH;

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

(Co-Cap)-alkylene-(LAG), where one or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -N(CHj3)- 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.

4. A compound of the formula | as claimed in one or more of claims 1 to 3,
wherein
R1, R2, R3, R4, R5, R6 independently of one another are

-(CH2)o-1-NH-(C=0)0.1-(C3-C25)-alkylene-(C=0),.1-N(R7 )o-1-LAG,where
one or more carbon atoms of the alkylene radical may be replaced by
oxygen atoms,

H, F, Cl, Br, |, CF3, NO2, CN, COOH, COO(C;-Cs)-alkyl, CONH,,
CONH(C4-Cg)-alkyl, CON[(C+-Cg)-alkyl]2, (C1-Cs)-alkyl, (C2-Cs)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Cs)-alkyl, where one, more or all hydrogens in the
alkyl radicals may be replaced by fluorine;
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SO,-NH,, SO,NH(C+-Cg)-alkyl, SO,N[(C+-Cg)-alkyl], S-(C4-Cs)-alkyl, S-
(CH2)n-phenyl, SO-(C¢-Cg)-alkyl, SO-(CH2),-phenyl, SO2-(C4-Cg)-alkyl,
S0O,-(CH)n-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF;, O-
(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH2;

NH;, NH-(C4-Cg)-alkyl, N((C4-Cs)-alkyl)., NH(C4-C7)-acyl, phenyl, O-
(CH2)r-phenyl, where n = 0 — 6 and the phenyl ring may be mono- to
trisubstituted by F, CI, Br, I, OH, CF3, NO2, CN, OCF3;, O-(C4-Cs)-alkyl,
(C1-Cs)-alkyl, NHz, NH(C1-Cs)-alkyl, N((C4-Cs)-alkyl)2, SO.-CH3, COOH,
COO-(C4-Cg)-alkyl, CONH_;

R7 is H, CHs;

(LAG) is a sugar residue;

where one of the radicals R1 or R3 has the meaning -(CHa)o-1-NH-(C=0),.1-(C3-C2s)-
alkylene-(C=0)o.1-N(R7) 0.1-LAG,where one or more carbon atoms of the alkylene
radical may be replaced by oxygen atoms,

and its pharmaceutically acceptable salts.

5. A medicament comprising 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
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.

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,
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cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption
inhibitors, CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers,
ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate lyase
inhibitors, squalene synthetase inhibitors, lipoprotein(a) antagonists, lipase
inhibitors, insulins, sulfonyl ureas, biguanides, meglitinides, thiazolidindiones,
a-glucosidase inhibitors, active compounds which act on the ATP-dependent
potassium channel of the beta cells, CART agonists, NPY agonists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF BP antagonists,
urocortin agonists, B3 agonists, MSH (melanocyt-stimulating hormone) agonists,
CCK agonists, serotonin-reuptake inhibitors, mixed serotonin and noradrenergic
compounds, SHT agonists, bombesin agonists, galanin antagonists, growth
hormones, growth hormone-releasing compounds, TRH agonists, decoupling protein
2- or 3-modulators, leptin agonists, DA agonists (bromocriptine, doprexin),
lipase/amylase inhibitors, PPAR modulators, RXR modulators or TR-8-agonists or
amphetamines.

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

10. A process for preparing a medicament comprising one or more of the
compounds as claimed in one or more of claims 1 to 4, which comprises mixing the
active compound with a pharmaceutically acceptable carrier and bringing this
mixture into a form suitable for administration.

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

preparing a medicament for treating hyperlipidemia.

12.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for lowering the serum cholesterol concentration.

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



