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salze. Die Verbindungen eignen sich z.B. als Hypolipidimika.

(57) Abstract: The invention. relates to novel
diphenyl azetidinones, to a .method for the
production thereof, 1o medicaments containing’
these compounds, and to their use. The-invention
concemns compounds of formula (), wherein RIL,
R2, R3, R4, R5 and R6 have the cited meanings,
and concems the physiologically compatible
salts thereof. The compounds.are suited for nse
e.g. as hypolipidemic drugs.

(57) Zusammeatassung: . Newe Diphenyla- |
zetidinone, Verfahren zn deren Hersteliung,
diese Verbindungen enthalténde Armzneimittel
und deren Verwendung, die Edindung betrifft
Verbindungen der Formel (D), worin R1, R2, R3,
R4, RS, und R6 die angegebenen Bedentumgen
haben, sowie deren physiologisch vertriigliche




Descripti on Di phenyl azeti di none derivatives, process for their preparation,
medi caments 5 conprising these conpounds and their use Thepf RyRMdodn
relates to substituted di phenyl azeti di nones, to their physiologically
acceptable salts and to derivatives having physiol ogical function. 10

D phenyl azeti di nones (such as, for exanple, ezetiribe) and their use for

treating erlipidema and arteriosclerosis and hyperchol esterol em a have
al r eady %@yﬁﬂmi bed [cf. Drugs of the Future 2000, 25POT/BPO18dE582 |t

was an object of the invention to provide further conpounds having a 15

t her apeutp&alibiio/t | | 1 zabl e hypolipidem c action. In particular, it was an
object to find novel conpounds which, conpared to the conpounds descri bed
inthe prior art, are absorbed to a very |low extent: Very |ow absorption
isto bed.f | ess than 10%

er st ood. as ani n an intestinal absorption, of
pr ef er abl -leéféliaZFﬁglﬁlOB Iggﬂﬁ%\tf‘%ﬁopws? ﬁord ?'fPE‘iﬂaé?tf‘?'bl%%‘i"ﬁ?mSF\tsof t he novel
conpaosindgompsitingehégssorhpaimddaid ezt | m be. 20 Pharnmaceutical ly active
conpounds whi ch are absorbed to a very |l ow extent generally have
consi derably fewer side-effects. 21 June 2005 2 An aspect of the present

; ti P ; . f | . .Re. R2 R5 0
N Ra e i R EEoSTRLngay R S, b treri AN agi ot ner

are ( Co- @gepptable salts and to derivatives having physiological funetion.

10 Diphenylazetidinones (such as, for example, ezetimibe) and their use for treating
' hypetlipidemia and arteriosclerosis and hypercholesterolemia have already been
described [cf. Drugs of the Future 2000, 25(7):679-685).
It was an object of the invention to provide further compounds having a
15 therapeutically utilizable hypolipidemic action. In particular, it was an dbject 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%.
In particular, absorption of the novel compounds.must be iess thén that of ezetimibe.
20  Phamaceutically active compounds which are absorbed to a very low extent

'generally have considerably fewer side-effects.



al kyl ene-L, where one or nore carbon atons of the al kyl ene radical 10 maybe

replaced by -0-, -(C=0)-, -CH=CH, -C=C, -N((C -Cs)-alkyl =0fyne- . H F,
a, Br, I, CF3, N2, CN, COCH, COQ(Cl-Cg)alkyi"CONH2, CONH(C1-Co)alkyl,
CON[ (C1-CB)al kyl]2. (C1-C6)-al kyl, (C2-C6)-al kenyl, 15 (C2-0C86)-al kynyl,

O (Cl-C6)-al kyl, where one or nore hydrogens in the al kyl ene radi cals may
be replaced by fluorine; SO2-NH2, SO02NH( Cl-C6)-al kyl, SO02N (Cl1-C6)-al kyl]2
; S (Cl-C6)-alkyl,, S (CH2), -phenyl, 2SO ( Cl1- CG)-aI kyl, SO (CH2).-phenyl,
S02- (C1=C6) - al kyl, SO2-(CH2) n- phenyl, where n 0 - 6 and the phenyl '
radi cal Anmypémlaoﬂﬂesmb@it lnbeﬁtﬂdtﬂéﬁb:‘sgr&vmr@dkb n@éflﬁ B, o4 CF3, NO 2;
CN, OCF3, O (Cl-CB)-alkyl; (C1-C6)-alkyl; NH2; NH (C1-C6) -al kyl, .
N((C, -C6)-al kyl)2, NH(C1- C7) acyl ; phenyl, O(CHZ) -phenyl, where n = 0
-.6, where the phenyl ring nmayghe nono- to trisubstituted by F, d, Br, I,
OR CF3, N2, CN, OCF3, 0-(C1,(3) 25 alkyl, (C1-C6)-alkyl, NH2,

NM Cl -06) al kyl ,oN((Cl - CB) -4 \) 2; S02-CH3, COOH, COO- (Cl-C6)-al kyl,
CONHZ; SRfT ABRANRE RO C Fornula

R2

_in which

R?, R2, R3, R4, R5, R6 independently of one another are (CO_C%)_'
‘ alkylene-L, where one or more carbon atoms of the alkylene radical
10 ' - may be replaced by -O-, -(€=0)-, -CH=CH-, -C=C-, -N((C-C¢)-alkyl}- or
-NH-;

H, F, Cl, Br, I, CF3, NO,, CN, COOH, COO(C;-Cg)alkyt, CONH,
CONH(C,-Cs)aIkyl, CON[(C1-Cg)alkyl]z, (C1-Cs)-alkyl, (C2-Ce)-alkenyi,

15 {C2-Ce}-alkynyl, O-(C;-Ce)-alkyl, where one or more hydrogens in the
alkylene radicals may be replaced by fluorine; |
S0,-NH,, SO;NH(C-Ce)-alkyl, SON[(C+-Ce)-alkyl] , S-(Cs-Ce)-alkyl, S-
(CHa)a-phenyl, SO-(Cy-Ceg)-alkyl, SO-(CHz).-phenyl, S0O,-{C1-Cg)-alkyt,
SO;-(CHy)e-phenyl, where n-= 0 —6 and the phenyl radical may be

20 substituted up to two times by F, Cl, Br, OH, CF;, NO;; €N, OCF,,
O-(Cy-Cg)-alkyl, {C,-Cg)-alkyl, NH,;
NHz, NH-(C,-Cej-alkyl, N((C+-Cg)-alkyl)z, NH{C1-C7)-acy, phenyl,
O-(CH)a-phenyl, where n = 0 —.6, where the phenyll-rir_lg may be-mono-

_ to trisubstituted by F, Cl, Br, {, OH, CF3, NO,, CN, OCF,, O~C4-Ce)-

25  alkyl, (C+-Cg)-atkyl, NH,, NH(C1-Ce)-alkyl, N-(.(C,—Cs)-alkyl)z,- "Sd-z-CH;;,

COOH, COO-(Ci-Cy)-alkyl, CONHa; |




5 R7 is nethyl, ethyl, propyl, butyl; R8 is H OH NH2, NH (C -C6)-alkyl;
RO is nethyl, ethyl, propyl, butyl; 10 R1O is nethyl, ethyl 205 butyl
where in each case at |east one of the radicals Rl to R6 nust ave the
“nmeaning (Co-C3u)-al kyl ene-L, where one or nore carbon atons of the
al kyl ene radical may be 15 replaced by -0-, -(CO-, -CHCH, -CC,
-N((G -C6)-alkyl)- or -NH, and its pharnaceutlcally acceptable salts
Preference is given to conpounds of the3fornula I, in which at |east one of
the radicals RL to R6 has the neani ng (Co-C30)- aIkerne-L; wher'e one or
nore carbon 20 atonms of the al kyl ene radical nmay be replaced by -0-,
-(G=O- of -NH. Particular preference is given to conpounds of the fornula
I, in which one of the radicals RL or R3 has the neaning

(Co- C30) - al kyl ene-L, where one or nore carbon atons of the alkylene
radi cal may be replaced by -0-, -(C=O- or -NH. 21 June 2005 4 Very
particul ar preference is glveﬁ)to(bonpounds of the formula I, in which one
of the radicals RL or R3 has N -(CH2)0_1-NH (C=0
0-1- (C3- C25) - al kyl ene- (GzL) O~y e one or nore carbon atons of the
al kyl ene radi cal may be 3 repﬂ cad by oxygen atons. One of the radicals R1
to R6 is preferabfylatt achead s : Ln the neta p05|t|on of ring
C of the L group. 10 i el r increaseo solubility in water, -conpared
to the parent conpounds, gceut el | y acceptable salts are
particularly suitable fgr j [ [ These salts nust have a
phar maceutical |y acceptabl e a cation. Suitably pharmaceutically
acceptabl e acid addition salt ) e conmpounds according to the invention
are salts of inorganic acids, slch as- Ryghaehfloric acid, hydrobromic acid,

L
5 R7 is methyl, éthyl, propyl, butyl; _
R8 is H, OH, NHz, NH-(C1-Co)-alkyl;
R9 . is methyl, ethyl, propyl, butyl;
10
R10 is methyl, ethyl, propyl, butyl;

where in each case at least one of the radicals R1 to R6 musi have the meaning
(Co-Cgo)-alkylene-L, ‘where one or more carbon atomé of the ‘alkylene radical may be
15  replaced by -O-, -(C=0)-, -CH=CH-, -C=C-, -N((C,-Cs)-alkyl) or -NH-,
 and its pharmaceutically acceptable salts.

Preference is given to compouhds of the formula 1, in which at least one of the
radicals R1 to R6 has the meaning (Cq-Cao)-alkylene-L; where one or more carbon
20  atoms of the alkylene radical may be replaced by -O-, -(C=0)- or -NH-.

Particular preference is given to compounds of the formula I, m which one of the
radicals R1 or R3 has the meaning (Co-Cao)-alkylene-L, where one or moye carbon
atoms of the alkylene radical may be replaced by -O-, -(C=0)- or -NH-.-: -




15 phosphoric acid, netaphosphoric acid, nitric acid, sulfonic acid and
sulfuric acid; and of organic acids, such as acetic acid, nZ&l fonic.
acid, benzoic acid, citric acid, ethanesulfonic acid, fundficC ac '

gluconlc aci d, glycollc acid, isothionic acid, lactic acid, |actobionic
acid, maleic aC|d mal i c aC|d nethanesulfonlc acid, succinic acid, p-
toluenesulfonlc aC|d tartaric acid and trlfluoroacetlc acid, for exanple
For nmedical 20 purposes, very particul af preference is given to using the
chloride salt. -Suitable pharmaceutically acceptable basic salts are
annDniun1saIts al kali metal salts (such as sodiumand potassiumsalts)

and al*kalyy e | n{}ﬁ'@f&'rer?cad %?n‘e%%%rb e itﬁ%}\ﬁran aI Ch?g] sal tfs) 25

The scope o I on a |ncI caIIy
unaccept abda eacdmale 31 ehRBhas dhé memwdae(cuﬁﬁhuﬂw(@t:@) ma@tn@t;gg digllery-epar i ng

or purif p utlcall acceptabl e salts and/or for use in
nont her ap uEﬁ%‘ Rﬁtp’awgggn%eeo ROt ‘E"iﬁ) bonéﬂégmﬁ@éﬂ%ﬁ'gyfee@ ragiead mayhbe t er m

" deri gat irdslabad by ®xph¥s adnegi cal function” refers to any physiol ogically
accept abl e derivative of a conmpound according to the invention, for exanple

: an ester, capable of form ng, upon adm nistration to a mammal, for exanple

suc K t|v lite dlrctly or
s SuCleroPEsaARR  Rus AERP L0 B NAHE (EL AR Mg
conpoundgoaiticoradiring G of thed. giompent i on. Such prodrugs can be netabolized in
vivo to give a conpound according 5 to the invention. These prodrugs nmay

or may not be active in their own right. The conpounds according to the
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of the present 1nvention, ere 1s pro a medi canen Yng one or
nmore of phwmmqycahhdacmtm Acidchdatittoresalisofitee campbbeds aécrmd“hgoé tiide

present in%ﬁﬁ% Sk setﬂgeéﬁnmj)r%aglrc%\& s?%u«a:h rI’ER/%roc?'llon"%: aacI Ihrg}gtgob?gngl}éeaglg '
15 phosphoric acid, metaphosphoric acid, nitric acid, sulfonic acid and sulfuric acid, and

of organic acids, such as acetic acid, benzenesuifonic acid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid, isothionic acid, lactic
acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p- .
toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical

20  purposes, very particular preference is given to using the chloride salt. Suitabie
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such
as sodium and potassium salts) and alkafine earth metal salts (such as magnesium

and calcium salts).

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

example in vitro, applications.

30  Here, the term “derivative having physiological function® refers to any physiologically
acceptable derivative of a compound according to the invention, for example an

ester, capable of forming, upon administration to a mammal, for example man, such .




use as a nedi canment for the’treatnent of inpaired |lipid netabolism

Her ei nbel ow, all references to "conpound(s) of formula (I1)" 2{§aﬁg é
conmpound or comnpounds of the forrmula (1) as descri bed above, and O t heir
salts, solvates and derivatives having physiol ogical function,

descri bed herein. 15 The conpounds of the fornula | and their
pharmaceutically acceptable salts and _derivatives having physi ol ogi cal
function are ideal nedicanments for tré%ting an inpaired lipid netabolism
in particular perlipi dem a. The conpounds of the fornula | are also

sui tabﬁéﬁ@"@@owﬁ%gr ariashve metegesliien(dherdspensliresdncent rati on and 20 for
preveriting and treating arteriosclerotic synptons. The conpound(s) of the.
formula (1) can. also be administered in conbination. with other active’

conpoundsrth2d adpeet QRS imEntidh élqu:;:a:nﬂulgjﬁ obtheacamapponds aotoidigy feomaul a (1)
required to acgl eve the desired ical _effect depends on a nunber of

i olo
f act or EVEPYPN-eRURH PEPBHIT FRN 95({8?@[}9 Z%B'r‘rﬂd’u%‘%@f&% Er-oBRCY M araPEkided use,
on 4 het&@@n@én@fﬂmmeﬂerpﬁbd%s@ﬂgy% rﬁﬁ? nof bbrﬁcﬁﬁé 1&9{5# Bévﬂr}f% t hg 100

patient. In general, the dai 'y dose is in the range fromO
(typically fromO0.1 to 50 ng) per day per kil ogram of bodyweight, for 30

exarm! ek Al ST, R AR ST ik, 7
phar rrap@lymomlhnbyoansefpt abaluﬁp[esa?é hmorbheuammﬁﬁallm@qﬁlymb%ﬁomnée| ate
of the di phenyl 21 J ne 2005 azeti dinone-ion derived from

to the_wei ght
the safl® Sgﬁ?e PEH‘%WBH@?TQW@C{% i @PB(}B‘}‘/NBP'Q foems 0f dhe FEAMICHINES conditi ons,
t by coasm#@iﬂ§ t8finé h%é&bmwﬁ.chlfbnﬁaenfmsu%ec& BF%%M&%&}? the conpound,

but preferably they are present in the form'of:a pharnmaceuti cal
conposi.tion with an acceptable carrier. The carrier nust of course
In another aspect of the present invention, there is provided a medicament cormprising one or more

of the compounds as defined above.

In yet another aspect of the present invention, there is provided a compound as defined above for

use as a medicament for the treatment of impaired lipid metabolism.

Hereinbelow, all references to “compound(s) of formuta (l}“ refer to.a compound or
- compounds of the formula (1) as described above, and to their saits, solvates and
derivatives having physiological function, as described herein.
15 |
- The compounds of the formula | and their pharmaceuticaliy. acceptable salts and
. derivative-s having phyéiological function are ideal medicaments for treating an
- impaired lipid metabolism, in particular hyperlipiderﬁia. The compounds of the
- formula | are also suitable for modulating the serum cholesterol .éoncentration and

20  for preventing and treating arteriosclerotic sympltoms.

The comp'ound(s) of the formula (l) can also be administered in combination with

other active compounds.



5 be acceptable in the sense that it is conpatible with the other
constituents of the conposition and is not harnful to the ?@ﬁh% dg t he
patient. The carrier can be a solid or aliquid or both and TS pre?erably
formul ated with the conpound as an individual dose, for exanple as a

tabl et, which can contain fromO0.05%to 95% by wei ght of the active
conpound. Further pharmaceutically actgve substances can al so be present,
-10 including further compounds of thefornula (1). The pharnaceuti cal
conpositions according to the invention can be prepared by one of the

k2®Hwn Thlearmagei i Ladmpoehdiofithe fhnkia B3 $6itiadl loYadhidl $leSaddied Xi NG the

constituyents t h- pharnmaceutically acceptable carriers and/or auxiliaries.

15 Ph g6 teqt depapds Phidgmembet ef Hckerst forieramme entthesperifict hose whi ch
are sg'ﬁ@@h g : I i X l.ni stration,

al t hotight hfd ool o 1R inRAI@ ol Brfinc b DY ét%bﬁﬂ%ﬁg‘]'%ﬁeﬂd’éh e n each

i ndi vElghiedl comslicovofithe padieot. én gadesdyirel dajlyafosetibién aeNeingedorh@_Peng r eat ed

d of . t d_qof the f la (1 d h .
Coat o 197 i BeBhw BFm CTRRL I 5Biraghier dhereaklistamdliashmeing, a0 20
i3l udeample tb.h-e1@ﬁ@aay@éy.trm)léta\tﬁrﬁdp@.meé%hg-cbﬁﬁ.{'iﬁ,_tféPIexé‘r‘}\g’ee S iof(pul Osé

formul ati ons are Preferred._SuitabIe enteric coatings 1nclude ce

acet at%hiihitdrieallydsmA-95 to 58 see dndhpraasgl of pbarmaceutically acceptable

hydr - Q0 olyners of nethacrylic
acidq§¥§{g@?%gﬁ%@?hﬁ@@k#%?éghgthg#%égﬁgqgﬁgg%ggéﬁﬁﬁ%g%’ younds for oral
adm ni stration can be present in separate units, such as, for exanple,
capsul es, cachets, |ozenges or tablets; which in each case contain a

speci fic anount of the conpound of the fornmula-(l1); as a powder or _
granul es; as a solution or suspension in. an ‘aqueous or nonaqueous |iquid;
oK as an oil-in-water or water-in-oil emulsion. As already nentioned, these
30 conpositions can be prepared according to any suitable pharnaceuti cal

met hod which includes a step in which the active conpound and the carrier
(which can consist of one. or nore additional constituents) are brought
into contact.: In-general, 21 June 2005 7 : '



the conpositions are prepared by uniformand honbgeneous m xi ng of the
active conpound with a liquid and/or finely divided solid ﬁar‘{ﬂ e% after
whi ch the product, if necessary, is shaped. For exanple, can thus
be prepared by pressing or shaping a powder or granules of the compound,

I f appropriate with one or nore 5 additional constituents. Pressed tablets
can be produced by tableting the corrpound in free-flowng form such as,
for exanple, a powder or granul es, eﬁ’)proprl ate mxed with a binder,

| ubricant, inert diluent and/or a &nun‘oer of ) surface-active! |E dispersing
agent (s) dzetidinenevemferivastipmdhe sabideer thatﬂf@?fyl@aﬁob@epﬂmjdbd by shaping
t he pulv R in a :
sui t abl e%ﬂﬁggﬁn%gﬁ?ﬁg?%émigﬁ‘ﬁgg}%ﬁnd@& ﬂh@qg{]rrsxul % gjr el}%gl table for
peroral (tBemiselgs ab)the aompaiisd, rmmpwferatﬂymbgdremenwmmmwbrm@ﬂhal n a

conmpound I omar.ily sucrose and gum
arabic o ?}arrégng%tg%taﬂg&gﬂés ﬁ%mtﬁlag gag)eigg')"ﬁéuﬂl?e CarHer %‘Hﬁwlﬁ%‘fﬁ% an

i ner t 5bate sueptaite Pethatsense ttht ot tﬁ@@ftﬁiah@fe Witls [HRSGthaNEbnsGHBred ShE-

Suitabl e other_active conmpounds for the conbination preparations are: all

ant i di ab&PMPOsitioRRNAJREat Parryt o thedealth o the patigntethel carrighesn bam swdid
conbi ned or 20igfid tSchﬁ aﬁﬁﬁ?ﬂk&?&%bﬁf fo%ﬁlaft(?(? Withand c%@B&&? ag ﬁh?qcﬁ{g‘.%%q‘vem on

in particular to achieve a synergistically enhance
conpound dessifion gxamplecama kabletawhiohi carecardaieiftdne 0.05% $@pavayeweighi of thir at i on

or epr at POINE CORBBAN. tt B bRSmRRERY, Sitve dublfines Fag alsk B prosent,
phar-h@éc e incdluetihg tmﬁ‘@abem;)onndQEf tﬁ@tfbdha@ql)l The lphﬁhﬁd&édti@ﬁl«&drﬁb@ﬁﬂ)dsnsm in
deri vatlves suc Lantos or "HVMR 1964, G.P-1 derivatives,

such as; %‘?fdgsgalﬂﬁﬁ%'“"feﬁr exanBElpé%%r%bw\%\?oof the KapwR phagnageuficabs/ 08871
and oral iSRG, YA éss%ﬁilhf(i}ﬂccﬁ%'iﬁé)H'Fﬁ'ﬁxmgf’%eT%s%fL@ntWHt‘?ghé{ﬁﬁéaeﬁnggl

conpounds preferably inclu sul phonyl ureas bl guadi.n€e
oxadi azoﬁ??ﬁm@'éﬁéﬁ'ef’é ﬁﬂﬁ’ﬁélﬂpwi'ﬂﬂﬁ%nes gl ucosi dase -

des

15 Pharmaceutical compositions'according to the invention are those which are suitable
' for oral or peroral (e.g. sublingual) administration, although the most Suitabte 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 (1) used
in each case. Coated formulations and coated delayed-release formulations are aiso.
20 included in the scope of the invention. Acid-resistant and enteric formulations are |
preferred. Suitable enteric coatings include celiulose acetate phthalate, po_iyvinylr
acetate phthalate, hydroxypropylmethylceliulose phthalate and anionic polymers of
"methécrylic acid and methylmethacrylate.

25  Suitable pharmaceutical compounds for oral administration can be present in
separate units, such as, for ‘example., capsules, cachets, lozenges or tab!efs; which
in.each case contain a specific amount of the compound of the formuta (I); as a
powder or granules; as a solution or suspensiorn in an aqueous or Nonagueous

" liquid; or as an oil-in-water or water-in-oil emutsion. As already mentioned, these |

30 cqmpositions can be prepared according to any suitable pharmaceutical method
which includes a step in which the active compound and the cém‘er (which can
consist of one or more additional constituents) are brought into cbntact.;,-lh. géneral—, - |



I nhibitors, glucagon antagonists, G.P-1 agonists, potassium channel.
openers, such 21 June 2005 8 as, for exanple, those disc'foﬁLA@@dH%VO'
Nordi sk A/S in WD 97/ 26265 and WD 99/03861, insulin sensitizers, ‘inhibitors
of liver enzynmes involved in stinmulating gluconeogenesis and/or

gl ycogenol ysis, nodul ators of glucose uptake, conpounds which nodul ate

| ipid netabolism such as anti hyperlipidem c active conpounds and 5
anti | i pi demi ¢ active conpounds, conpounfls whi ch reduce food intake, PPAR
and PXR agoni sts and active conpounds which act on the ATP-dependent

pot assi urthe gogipesitiens afe prepaped by vaiforsn and homgtineens mixipg bétheoagtivends of

the for 10U St | | i L,th a A reduct ase .

i bi tort PN 560 TR ARbeR oM shufar o e B R i

at or vast atecessarggisishapedt fFor, exaapie,as tabldticanAnas beprepared by gibsdiRg obe
conpounds,of _the formula | adm nistered in conbination with a cholesterol
absor pt i GHePINg HPewder e gr ﬁ"@@? of f1e errRgyRd. IE3RATPRNIHE With enreel mere :
pamaqgesifiiitionkl nRIHe P8 80l QERPL I
admi nzgst e_E‘raggloiﬁ%I J(:;d())ﬂr;sjti)ﬁi nat i oPanvvi th %Bﬁbggﬁgrg agoni %{B@@géﬁ@g&ﬂf%b 4
exanpl e, ? fepdlowing toim, spehoas. foaexarsple) T p@dier oGgraishsy if appyepriatact her

exanpl e, 5Pl O oC0Ta prgiataot her
wtn o PR A SATBENRHRaR, Ol R bl A B 3a O el Fur t her

enbodi newmispeesing egentix)dnadsiitabletrnactiine nBhapéd rthidts cah &b gllodii: i nation
wth a m'igled. PPAR F‘l a/.gama a onisfﬁ,ﬂesuc.h as, for exanple, 1536, AVE
8042, AVENgRIEg theppvgaientcognqunupagisirnedwifyan inatt iqus disiend g suitakleof t he

formgba Imaghindli stered in conbination with a fibrate, such as, for
exanpl e, fenofibrate, clofibrate, bezafibrate.z-21 June 2005 9 Yet another
enbodi nent nmay be conpounds of the fornmula | administered in conbination

wth an pMl E@Ut#&h BmnSHE : r - MS- 201038,
R 103757 St FTili Uik e| ompsdifichs\ahich 3o SHRML Tor bt KobiRugiEy e 1
adm ni st edednistnationibcinde ilarenges whichbcdrdain a compound of the formula (1) with a
flavoring, customarily sucrose and gum arabic or tragacanth, and pastiiles' which
15  include the-compoun'd in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

Suitable other active compounds for the combination preparations. are:
all antidiabetics, mentioned in Rote Liste 2001, Chapter 12. They 'can be combined
20 with the compounds of the formula | according to the invention in particular to '
achieve a synergistically enhanced action. The active compound combination can be
. administered either by separate administration of the active compounds to the |
| patient or in the form of combination preparations comprising a plurality of active
compounds in a pharmaceutical preparation. | |
25
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 hypogiycemic active compounds.

30 The oral hypoglycemic active compounds preferably include sulphonyl ureas,
biguadines, meglitinides, oxadiazolidindiones, thiazolidindiones, glucosidase

inhibitors, glucagon antagonists, GLP-1 agonists, potassium channel openers, such




acid absorption inhibitor, such as, for exanple, HVR 1453. Anot her

enbodi nent may be conpounds of the fornmula | adm nistered i ?ﬁ{étgdb%ti on
with a CETP inhibitor, such as, for exanple, Bayl 94789. rther '
enbodi ment may be conpounds of the fornula | adm nistered in conbination
with a polyneric bile acid adsorber, such as, for exanple, chol estyram ne,
col esol vam Yet anot her enbodi nent may be conpounds of the fornula |

adm nistered in conbination with an OL receptor inducer, such as, for
exanpl e, HWVR1 171, HWVR1586. Still another enbodi nent may be corrpounds of

t he foasufbaekamglv, tiateediscioser by MpveaNoahiskvi{hiraW O AZRBZ6Sd t or, such as,

| i R eSrosbTS R n AP RS PRI O e o BT 2 By *ng;ﬁ;{“;' ?
OPC- 14@&&on§¢gédemmr I?@?ﬁg&'ldm rﬁ&Muﬁ@or@mmwa@s, Whakd @R |

adm nistered 1 n comi nat| on wth i poprotein |ipase inhibitor, such as,
f or ex\&hﬁhéﬂoweﬁahﬁsmd mejabejisan. 2—’(9’@5‘ aq@n@mqr"mﬁ%mmct@ﬁmmdm be

compo Pcitrate
I yg)g e%lﬂﬂﬁif)bl t o Ci'g% %Hg@()h?gg m%%@&dggr& 5‘ cr%g‘g%@ i,(’i?]c{)ﬂanot’ hrﬁ)e% I%S‘édl ment
may bd’Xqugmmis apfi adﬁee tompoliad$ vddoh Rcsoe ted All R-daudnideat potassidd a

squal epe. s |b| tor, such as, for exanple, BMS-188494. Further
errbodlcphﬂw%ﬂﬁcﬁﬁab 1?Jnds of the formula | adninistered in combination
with a |ipoprotei n(a) ant agoni st, such as, for exanple, Cl-1027 or

nicotinic acid. Another enbodi rrent may be corrpounds of the formula I
adni ni SNGRPdimentBahPaeaninenndsi of hedofmylmbe - alminiskerddin combiakticassithfor  exanpl e,

or I'i st HMGSSA tduansd ilabitoP SRAGE gﬁﬂvﬁstaﬁ@mu%t@g{m%}ég@ﬁ é(PJva%%ﬁ‘!n a?réva;[s a??m be

adm ni strere?at n _conbipation with 1nsulin
conpoufdS PP ASHEHMN a | adninistered in conbination with a sul phonyl
urea, such as, for exarrpl e, tol butam de, glibenclam de, glipizide or

glicl a%\hgﬁereﬁxéddlm g? e‘:qggﬁs(jﬁng may_be ca nds of the formula |
adni ni stered in c or T rofRfa PSariACRR r in combination witha
cholestercl absorptlon inhibitor, such as, for example, ezetirmibe, tiqueside, pamaqueside.

Still another embodiment may be compounds of the formula | administered in combination wiih a
PPAR gamma agonist, such as, for example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.

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

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

- Still another embodiment may be compounds of the formula | admmlstered in combmatlon with a
fibrate, such as, for example, fenof brate, clof brate, bezaf brate '




bi guani de, such as, for exanple, nmetform n. Yet another enbodi nent, may be
conpounds of the formula | administered in combination wit eriJur{ge;‘gdetl ni de,
such as, for exanple, repaglinide. Futher enbodiment, may be conpounds of
the formula | admnistered in combination with a thiazolidindi one, such
as, for exanple, troglitazone, ciglitazone, pioglitazone, rosiglitazone, or
the conpounds disclosed by Dr. Reddy's Research Foundation in 21 June 2005
71 -WD 97/ 41097, in particular

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

met hoxy[ phenyl ) met hyl ] -2, 4-t hi azol i di gdi one. Yet another enbodi ment, may
be conpounds of the formula | administered in conbination with an a-
gl ucosi dase inhibitor, such as, for exanple, miglitol or acarbose. Further
enbodi mefst anetiesr eb‘@otﬁ@l&ﬁﬂl]&i}dﬂ% @fnrbh@sfmi thefbrenula ladminmtesedinedmbinatonddihreat | on
wi th an o t t potassi um channel
of beta ‘\?gﬂn}{;&tor &ﬁRQHr}Qfég?}n %%t% %2 lsjégﬁqggeﬁ%?ﬁaencl am de,

glipizide, gliazide or repaglinide. Stl I | anot her errbodl ment, may be

c ]9 rrpﬁu ncagu @ﬁoth&eenfuaaiméhﬁnby BEbniHoSh® @ thd fﬂmﬁﬂm@dﬁﬁtﬁn%%d Wi dohmirﬁﬁ{]rﬁmmmo ne
of the abov un in combination with a
sul phony®™4 8%{‘){ &' ffsg&h‘? gor?@?ﬁ%W“%r ea and acarbose, repaglinide

and nmetformin, insulin and a sul phonyl wurea, insulin and netformin,

insulin ﬁ@'theF é@g&dwﬁéﬂ ﬁ{%y Pb @éM‘)Mﬁd?Hﬂhé RYAL @E&rﬁms@kﬁ ‘in E&H’ﬂ; llilcﬁlon W%@gﬁ_?t '

may be compoun ornu dm nistered I1n conbination wt '
agoni st d3niPY sudoad f examaiey Baytit8s, orexin agonists, H3 20 agonists, TNF
agoni sts, CRF agonists, CRF BP agonl sts, urocortin agonists, f33

agoni st anoc te-stinulati hor non oni sts < _aggni st s,
290N St SN 1 St 0% DRSS R
conpounagslyrsHI bikgoil esﬁssrper botizssfonexagpid, shdgstymhianicnlearitagoni sts, growt h

hor mone, growth hornone-rel easing. conpounds, TRH agoni 'sts, decoupling
protein 2- or 3 nodulators, leptin agonists, 25 DA agonists (bronocriptin,

dopr exi net a'l"%“f?&%‘ﬁ’%‘i’ﬁ?%fé’%ay herRoBIPPYiIds Of e Ageiyisd @F‘Qt"fﬁ%ed '“mbﬁﬁftﬂﬁ‘l“ﬂ‘!‘@f’s or

TR- G3 agomirsdeptor inducer, such as, for example, HMR 1171, HMR1586.

Still another embodiment may be compounds of the formula | administered in combination wnth an

ACAT inhibitor, such as, for example, avasimibe.

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

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

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

lipoprotein lipase inhibitor, such as, for example, NO-1386.



I n one enbodi ment, ‘the further active conpound may be leptin. In one
enbodi ment, the further active conpound may be dexanphet am B Qe 2005
anphet am ne. 21 June 2005 12 In one enbodi nent, the further active
conpound may be fenfluram ne or dexfenfluramne. |In yet another

enbodi nment, the further active conpound may be sibutram ne. In one

enbodi nent, the further active conpound may be Olistat. |In one enbodi nent,
the further active conpound nay be mazi ndol or phentermine. In one

enbodi nent, the conpounds of thelPorrmula | nmay be administered in
conbination 10 with fibers, preferably insoluble fibers, such as, for
exanpl’e, ﬁaro X'"'. The conpbination wth Caromax' can bhe given in one :
pr epar at¥! ﬁ"Btggrb%Wl%O@&ﬁnéF‘@y be goraueds ditholirrayla LatBiaRs o fotinRtpR withpn |
and Car oNEXecitrate lWaseeinhibiay urh %s, forcaxamplal SB-2b€09@dm ni stered in the form of
food, such as, for exanple, in bakery goods or nuesli bars. Conpared to
the individual active conpounds, the conbination of 15 conpounds of the

f or nul a Yetapetherembesigent inay be epmpgeinds o thetformaia badwinisterd sceanthinatipmwith a

par ti cul syiialhd niRERE Fhiksr, e s AESRGIOBMEDIssabpl esterol , al so
characterized by its inproved tolerability. It is to be understood that
each suitable conbination of the conpounds according to 20 the invention
wi t h ondrugthemamtediofent frey be npupoadss ofeint foomeal | abaivietesmndn ophbieah vith aone or

nore f urg I 001 cal i U -+ks tncluded in the scope
of the i'%?@étgﬁ?ﬁ iaﬁéﬁéé}ggnu.%ﬁ?%}efmiae%@ﬁ% %Wu%? ﬁ@?tlrrr{ﬁcraé:'mgr ovi des both ‘
stereoi somer mxtures of the fornula | and 25 the pure stereoisonmers of
t he f or Miothet emBdthiméHt Al ®6 REMBEUNTL ¥i HE B¥mOh | LARINiREBEh Rohbinad Wil & ipML

di astereqners. The m xtures are separated by chronmatographic neans.
Prefer eﬁ%&rﬁﬁoésﬁé[\/aesngmx ?%Oﬁﬁ@ém c and enantionerically pure compounds of

the 30 formula | of the follow ng structure: 21 June 2005
Still another embodiment, may be compounds of the formula | administered m combination with
insulin. l

Yet another embodiment, may be compounds of the formula 1 administered in combination With a

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

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

biguanide, such as, for example, metformin.

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

meglitinide, such as, for example, repaglinide.

Futher embodiment, may be compounds of the formula | administered in combination with a
thiazolidindione, such as, for example, troglitazone, ciglitazone, pioglitazone, rosiglitazone; or the
compounds disclosed by Dr. Reddy’s Research Foundation in




13'R1 :cL: NR4A Preference is furthernore given to corrpounds of the
formula | in which the L 5 radicals have the follow ng neapj % o> O R7
RIROR8 RO Forrmula L In still another aspect of the present I nvention,
there is provided a process for preparing a nedicanent conprising one or
nore of the conpounds as defined above, which conprises mxing the active
compound wi th a pharmaceutically acceptable carrier and bringing this

m xture into a form suitable for adriini stration. 'Another enbodi nent may

relate to a process for preparing the conpounds of the formula I, which
conpri ses obtaining the conpounds of the formula | by proceedlng
anal ogMePY4{ % W@aﬂ@a@fﬁﬂﬂr[(i’:émﬁ@ belcgw-42ro3uivinazgos- 14 Rt RL HH Rel

R2 R6 RthdNylphenyijmethyl]-2 4-thiazolidindione.

‘Yet another embodiment, may be compounds of the formula | administered in combination with an a-

glucosidase inhibitor, such as, for example, miglitol or acarbose.

Further embodiment; may be compounds of the formula | administered in combination with an active -
compound which acts on the ATP-dependent potassium channel of beta celis, such as, for example,'

tolbutamide, glibenclamide, glipizide, gliazide or repaglinide.

Stilt another embodiment, may be compounds of the formula I administered in combination with
more than one of the abovementioned compounds, for example in combination with a sulphonyl urea
and metformin, a sulphonyl urea and acarbose, repaglinide and metformin, insilin and a sulphonyl

urea, insulin and metformin, insulin and troglitazon, insulin and lavastatin, etc.

Further embodiment, may be compounds of the formula i administered in
combination with CART agonists, NPY agonists, MC4 égonists orexin agonists, H3 -
20  agonists, TNF agomsts CRF agonists, CRF BP agonists, urocortin agonists, B3- |
agonists, MSH (melanocyte-stlmulatmg hormone) agonists, CCK agonists, serotonin
Teuptake inhibitors, mixed serotonin and noradrenergic compounds, SHT agonists,
bombesin égonists, galanin antagonists, growth hormone, gromrfh hormone-releasing.
compounds, TRH agonists, deéoupling protein 2- or 3 modutators, iéptin agonists,
25 DA agomsts (bromocriptin, doprexin), hpase/amylase inhibitors, PPAR modulators,

RXR modutators or TR-8 agomsts

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

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




R5S ONR3 RS ORI R7T R4 RIO RA" NR8 RO H R4" is (Co- C30) al kyl ene in
whi ch one or nore carbon atons of the al kyl ene radi cal may ced by
-0-, -(CO-, -CHCH, -CC, -N(C -C6)-a[kyl)- or - 52 erna?ively,
attachnment to the L group is via ring Aor ring C The exarrpl es bel ow serve

toillustrate the invention in nore detail, wthout limting. the
I nvention to the products and enbodi nents described in the exanples. 10

Exanple | O~ , OAS O / NOH OO NWHH
N-[3-(3-butyl-7- dirrethylarrinoBethyI 4- hydroxy-1, |

- di oxo- 21, F‘%qﬁ er tlv compeund
benzo[b}thl ep| n- 5 yI') - pheny Y8 pappus (BBHRedPRiangop rateyxdepfiopying: 2- (4- met ho
xy 15 phenyl)-4- oxoazetldl n- 1- ygbenzyl am no} pent anam de W 100 rrg of

JNLLg (2 giggaet ?-HSOiWer dinBBdiM¥hARE APmar Sy !:orﬁ'pcmlng may%e snb%tradr}ugé 0-2,3,4,5-tetra 21

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

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

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

10 wuth fibers, preferably insoluble fibers, such as, for example, Caromax=. The
combination with Caromax= can be given in one preparataon or by separate
administration of compounds of the formula | and-Caromax~. Here,-Caromax= can
also be administered in the form of food, such as, for example, in bakery goods or’
muesli bars. Compared to the individual active compounds, the combination of

15 compounds of the formula I with Caromax"‘ Is, in addition to an enhanced actnon in
pamcular with respect to the iowenng of LDL cholesterol, a!so characterized by its

improved tolerability.

Itis to be understood that each suitable combination of the compounds according to -
:20  the invention with one or more of the compounds mentioned above and optionally
one or more further pharmacologically active substances is included in the scope of

the present invention.

The invention furthermore provides both stereoisomer mixtures of the formula | and
25  the pure stereoisomers of the formula I, and diastereomer mixtures of the formula |
and the pure diastereomers. The mixtures are separated by chromatographic

K means

Preference is given to both racemic and enantlomencally pure compounds of the

30 formula I of the following structure:




hydro-1 H- benzo[ bjt hi epi n-5-yl ) phenyl]-5-bronopent anam de and 70 ng of
1-(4- une 2005

am nonet hyl phenyl ) - 3- (3- hydr oxy- 3- phenyl propyl ) - 4- (4- net hoxyp%eny%o) azetidin
-2- one are dissolved in 5 m of dinethylformam de and, with stirring,
heated at 800 C for about 2 to 3 hours. After the reaction has ended
(nonitored by thin-layer 5-chromatogramor HPLC-MS), the solvent is renoved
under reduced pressure and the residug is purified by chromatography. This
gi ves product 1 of nol ecul ar weight 929.24 (C55H68N4A07S); MsS (FAB): 929
(MtH'). Exanple 11 Cc o0 S G#HOOHi I\ " OH N Oi 10 F

N-[ 3- (3-butyl - 7-di et hyl am na-3- et hyl - 4- hydr oxy- |, 1- di oxo- 2, 3, 4, 5-t et r ahydr

o-1 H O

benzo[ﬁﬁihiepin---yl)phenyl {D4-[1-(4-fluorophenyl)-3-(3-hydroxy- 3-phenyl
propyl)-4 n-2-y ; hexanedi am de (8) 15 a)

1-(2- Oxo-# enyl oxazol' 1 ?5 phenyl pent ane-1, 5-di one L) 10 g of

¢. 5 m of triethylam ne are dissolved in 55 m of
i a{_A®m tenperature, 6.2 m of pival oyl
chlorlde are added over a fpert9d of 30 min, and the m xture is stirred for
2 hours. 5.9 g of . 4-phe zoI|d|n20ne|n6n1 of . di et hyl f or mam de
and 0.9 g of 4-(dinethyl 20 ‘[{;0) pyridi ne are then added. The m xture is
heated at reflux for. about 7 hours (nmonitored by TLC). After the reaction
has ended, the njixture is put into 15. nml of 2N sulfuric acid and stirred

briefly, and the phases are then separated.. The org..phase is washed with
5 percent strength bicarbonate solution and, after drying;

th/S

Preference is furthermore given to compounds of the férmula 1 in which the L

5 radicals have the following meaning:

——
Ny
)
N

N -
! - A8 _
R9 _
Formula I]
L.

In still another aspect of the present invention, there is provided a process for preparing a '
medicament comprising one or more of the compounds as defined above, which comprises mixing

the active compound with a pharmaceutically acceptable carrier and brmging this mixture into a form
suitable for administration.

‘Another embodiment may relate to a process for preparing the compounds of the formula I, which
comprises obtaining the compounds of the formula | by proceeding analogously to the reaction .
scheme below. '




{

21 June 2005 16 concentrating and recrystallization from ethyl

acet at e/ n-hept ane, the product of nolecular weight 337.4 (?fgh&gﬁﬁ%); WSS

(DCl+): 338 (MtH ), is obtained. By the sane route, optically :

active/enantionmerically enriched 2 is obtai ned when optically

active/ enantionerically enriched 4-phenyl oxazolidin-2-one is used. 5 b)

3- (5- Hydr oxy- 5- phenyl pent anoyl ) - 4- phenyl oxazol i di n-2-one (3) Under argon

and at a tenperature between 0 and -5C145 g of 1-(2-o0xo0-4-phenyl -

oxazol i di n-3-yl)-5-phenyl pent ane-1,5-dione in 20 m of dichioronethane are

slowmy, 10 over a period gfftabout 3 hours, added to a solutiogiof 1.5 ni

of -boron di met hy@sul fi de- @ ex in 25 nm of dichlgjp '.he m xture
% lll)f C Q4

ature for anogger 2

noni t or ed chroff&t ogr aphy. Aftep x‘ended, 2 ni
of net hanolt : 35 percent strengt beffoxi de sol ution
and 1.1 nfSof 3N suldUri '

stirred at roomtenperatu

t he organi c phase is washs uccessively w th™ L 5%

strength sodiumbisulfite solution and 10 p€ §hgth sodhum chloride
solution and then dried and %‘bncenh &t ed. i3 .02, ethyl
acetat e/ n-heptane = 1:1, the product ofy > 0] 39. 4 (C20H21NOAA) ;

M5 20 (DCl+): 322 (MrH -H20); (ESI+): 403 (M 7"(MENa' ) i's
obtained. By adding optically active gg
1- met hyl - 3, 3-di phenyl t etrahydropyrrol o[ 1, 2- oxazaborole (S or R,
0.75mM) at fromO to -5C to the reaction m xtUu prior to the addition of
1- (2- oxo- 4- phenyl oxazol i di n- 3-yl ) - 5- phenyl peng.ang- 1, 5-di one, by the sane
route, 3 _is obtained in diastereonerically enriched form 25 c)

4- [ 1- (4- BAd €pteny aligriens)in adhich-enevodmpheogribonaztoinis dif tise ikgRABANICAH 5- pheny

| -5- tri Ff%tflyé Rl RRY R P ENELL) SRR T id & ( 4&1((@,-06)1&1{3;1)- or -NH-.

5 Alternatively, attachment to the L group is via ring A or ring C.

The examples below serve to ilfustrate the invention in more detail, without Iimiﬁhg.

the invention to the products and eémbodiments described in the examples..

10  Examplel

N-[3-(3-butyi-7-dimethylamino-3-ethyl-4-hydroxy-1 ,1,-dioxd-2,3',4,5-tetrahydro.-1 H-
benzo[b]thiepin-s-yl)-phenyl]-5-{4-[3-(3-hydroxy~3'-pheny!prOpyI)-2~'(4—methoxy-
15 phenyl)-4-oxoazetidin-1 —yi]benzylamino}pentanamide (1)

100 mg of N-[3—(3-butyl-7—idimethylamin0—3-ethyl-4-hydroxy-1,1-di0xo-é;§,4,5—{etra> | )




3.3 g of 3-(5-hydroxy-5-phenyl pentanoyl ) - 4- phenyl oxazol i di n- 2- one and 3.93
g of 30 4-[(4-fluorophenylim no)nethyl]benzonitrile, dlssoiyg m of
di chi oronet hane, are cooled to -10C, and 8.5 m of dllsopropyTQﬁ am ne
are added slowy. Over a period of 30 min, 5.3 mM of chlorotrinethylsilane
are then added. such that the 21 June 2005 17 tenperature renmains bel ow
-5C. After one hour, the mxture is cooled to -30C, 1.1 m of titanium
tetrachl oride are added at bel ow -25C 4Rd the nixture is then stirred at
this tenperature overnight. After the reaction has ended, 4 m of glacial
acetic adiglrenlél- Bm]mww%ﬂ)meny%@mmwemamm laBd smlmg@dﬂ(ar anot her

f d and :
ooy farfifghtnAbndin. ot RilBk B oner Sk A S b ekt istiie °"
bi sul fi te:rmoamtdummce:ntsﬂmnomaemwbdnaﬁﬁdé éh@gmﬂﬁstﬁﬂﬂ%'ﬂﬁé@ébt %Pg Oug&ﬂgf 45
ed w

mn. After e ara t he organi c phase is

of water, b@ﬁ’?éé gﬁ?f;) rf?@?{t“i‘%f%?“?'a éB&“@e@é"}W'tO@dﬁ)W"ﬁﬁYef

bi StrBWEthéiﬁhioé;lr@fﬁQirWL@wﬁé)ethb%&ﬁ%e%mm Jr&%r%dﬁcléﬂ ré§31n %‘51 d at
reflux for 10 30 mn. After cooling to roomtenperature, m Xture is
concent r db@esigjie;isyrifigtl thrchramstogeaphyz hisivesf prodact Eei rdu@eﬁfe@l%@@ﬁtyl

acet ate/ f l.&c r  weight 635.8 (C37H38FN3048|)
VB (ES| &25%6@"%”9@’7% U/ oFBfSHF
4-11.-(4-Fluorophenyl)-3-(3-hydroxy- 3- phenylpropyl) 4- oxo-azetidi n-2-yl]ben
zo- 15 ni r|t ﬁé 2.7 g of

4-[1-(4- nyl am no) 2- (2- oxo- 4- phenyl oxazol i d| ne- 3- car bonyl ) - 5-
phenyl - 5- tr| rret hyl si | anyl oxypentyl ] benzonitrile in ;B of tert-butyl

met hyl ether, 1.6 m of bistrinethylsilyl acetamde ag 0 2 g of

tetrabutyl ammoni um fluoride 20 trihydrate are hg X for 3 hours.
The m xture is allowed to stand overni ght \8 acetic acid
are added, ‘and the mxture is stirred for 1% m @A\t stantially
concentrated. 15 m of a mxtu Hof i sopro anoV2N sul url acid = 10:1 are
added, and the gyxture is8 W for "l' hour. The
mxture is theh treated W | odi arbonate and again
subst anti : :

°N

10 ‘ F
' N-[3-(3-buty|—7-dimethylamino.—3-ethyl~4~hydroxy—1 .1-dioxo-2,3,4,5-tetrahydro-1H-
benzo[bjthiepin-5-yl)phenyl}-N'-4-[1-(4-fluorophenyl)-3-(3-hyd roxy-3—phenylpropfl) -4~
oxoazetidin-2-yllbenzyl-hexanediamide (8)

15 a) 1-(2~0x_o—4-phenyloxazolidin-s-yl)-5—phenylp'entane-1 ,5-&ione 2)
10 g of benzoylbutyric acid and 12.5 ml of triethylamine are dissolved in 55 ml of
dichloromethane. After 5 min at room temperature, 6.2 mi of pivaloyl chioride are
added over a period of 30 min, and the mixture is stirred for 2 hours. 5.9 gof.
4-phenyloxazolidin-2-one in 6 m! of dimethylformamide and 0.9 g of 4-(dimethyl-

20  amino)pyridine are then added. The mixture is heated at reflux for.about 7 hours
(monitored by TLC). After the reaction has ended, the mixture is putinto 15 mi of 2N
sulfuric acid and stirred briefly, and the phases are then separated..The;_ggg....phase ;
is washed with 5 percent strength bicar_bonate' solution and, after d,rying.;.-.




25 concentrated and the residue is taken up in ethyl acetate and washed
with water. The residue of the dried organic phase is purijjggygdzol um
filtration (Si 02, ethyl acetate/n-heptane = 1:1). This gives the product
of nol ecul ar wei ght 400.5 (CC25H21FN202); Ms (DCl+): 401 (M+H ), 383
(MtH -H20). 30 e)

4- (4- Am nonet hyl phenyl ) -1-(4-fl uorophea)él ) - 3- (3- hydr oxy- 3- phenyl propyl ) -
azetidin-2-one (Q 21 June 2005 18 930"y of

4-[1-(4-fluorophenyl)-3-(3 r oxy- 3- phenyl propyl ) - 4- oxo- azeti di n-2-yi] -
benzoni t rf9Een ?%?%EPQWF@&?‘W fﬂ?mtﬁﬂﬂﬁdﬁ’@ﬁtm%@%ﬁ&&ﬂ piaductiofl  of

conc. ammaleeufaa%w@eme(@%ﬁ,gw@ 8 (b%i@ ?@ﬁgﬁgz{g%ﬁe%{, SRS oy

tenperature and a hydrogen pressu ‘e of
of f and tsameg rolﬂe,ammlca&y @@Ne&ﬂanaomnaameemﬁche@@ismbmnessuhrea,o;gicnilmg,

after chr orone [ hanol 1Q:1), the product  of
nol ecul arm\/\g%gﬁ%ﬁ%ﬁ @“%@ﬁg%@ ki a(“%@'m Ty 008 “Fﬁ/&H), 387 :

( MtH+6H20) . f)

5-13-(3 - di met hy| am no et hyl - roxy-1, 1-di oxo-2, 3, 4, 5-tetrahydr
o-1 H 1%3 ﬁ% VHI?’?Y‘ %\éhﬁmﬁ»@%tﬁf‘%\%ﬂgﬂ'@&Wﬁ’&ﬁﬁ?‘ﬂ"ﬁ@rﬁ@d&ic acid (7) 2 g of
5- (3-am nophenyl ) - 3-butyl - 7-di met hyl am no 3-ethyl -1, 1-di oxo-2, 3,4, 5-tetra-
hydro-| H-benzo[b]thiepin-4-0l, 3.4 g of hexanedioic acid, 1.04 g of

di cycl ohddider aggarbeni aha tﬁmmratm@emgem Obend o6PCaz glof 1- (QGcbxd-Mp&@nW

tetrahydrg omt over ht The mxture
is congen?%g(ﬁghgt e Péé‘ﬁ’gﬁe O aerk@}?n&d E?P@&'S@é’? "eég&ﬁ@ymrea i's
remov¥@d loyef alperiad iobaboutd3 hivesadddd © 4 SoNEshe 1\8 mhof Mﬁrbﬁf The resi due of
t he dried. organi ¢. phase i s i fied. coluym f-iltration (Si O2

di chl or O%EP%@H’%P@QEHQH}HIGX—WQ%T’ OFg‘ﬁhé”%’"\%@”@h@ he PYguEs isetinedl atdoe ar

wei ght 588mé tefripapdidrdNoPamdthelMp r{dﬁ% "tPie r@&q oﬁ'\ﬁ*éﬁd mo?nﬁor@d by thin-layer
N-[ 3- (3- but yl - 7- di met hyl'am no- 3- et hyl - 4- hydr oxy- |

~, 1- di oxoShromatography « A dhewaqtiontfmzeﬂdﬂ Ri rebfpfnn@thanol and 1.5 ml of 35 .
yl) phenypbrdint drrérgth hivbitddBh PRIGHYE Sortibn aBUoY P of 3RNEM e acid are

15  added at below 0°C, and the mixture is stirred at room temperature for another 15
min. After phase separation, the organic phase is washed successively with 2N
sulfuric acid, 5% strength sodium bisulfite solution and 10 percent strength sodium
chioride solution and then dried and concentrated. After chromatography (SiO,, ethyl
acetate/n-heptane = 1:1, the product of molecular weight 339.4 (C20H2/NGy); MS

20 (DCH): 322 (M+H"-H.0); (ESH+): 403 (M+Na*+CHyCN), 362 (M+Na*) is obtained. By
adding opticaily active 1-méthyi-S,3-diphenyltetrahydropyrrolo[1 2=
c]{1,3,2]oxazaborole (S or R, 0.75 ml ) at from 0° to —5°C to the reaction mixture

| prior to the addition of 1-(2—oxo-4-phenyloxazolidin-3~yl)-5-phenyipentane—1,5-diéne,-
by the same roulte, 3 is obtained in diaétereornericaliy enriched form.

25 . |
c) 41 (4-Fiuorophenylammo)-2 (2 OX0- 4—phenyloxazolsdme 3- carbonyl) 5-phenyl-5- -

trimethylsilanyloxypentyllbenzonitrile (4)

3.3 g of 3-(5-hydroxy-5 -phenylpentanoyl)-4—phenyloxazolidin-2-one and 3.93.g of
30 4—[(4—ﬂuorophenyhm:no)methyl]benzomtnle dissolved in 55 mi of dichloromethane,
-~ are cooled to —1 0°C, and 8.5 mi of diisopropylethylamine are added slowly Overa |
-+ period of 30 min, 5.3 m! of chlorotnmethylsslane are then added such that the



propyl ) - 4-oxoazeti di n- 2-yl ] benzyl - hexanedi am de () 25 83 ng of

4- (4- am nonet hyl phenyl ) - 1- (4-f | uor ophenyl) - 3- ( 3- hydr oxy- 3- %ere%db%yl ) -
azetidin-2-one, 115 ng of _ _

5-[3-(3-butyl - 7-di met hyl am no- 3- et hyl - 4- hydroxy-1, 1 -di oxo- _
2,3,4,5-tetrahydro-1 H benzo[ b] t hi epi n-5-yl) phenyl car banoyl | pent anoi ¢ _
acid:, 45 ng of dicyclohexylcarbodiimde and 35 ng of benzotriazol-l-ol in
5 m of tetrahydrofuran are stirred at17roomterrperat_ure overni ght. The
mxture is concentrated under 30 reduced pressure giving, after

chr omat odegRefalus: maids brlow opi. dtes/anet itanplhe-mix@0e 1§ codlbg teraghgt  of

mel-tin i : ' 49:2 ool CSOHBOSFNACYS) M5 (ESI +)

945 (NEHP?.L'%'2%58%6@“98@&@%&%%9%‘#%& ??b%"fﬁ 28 él@“&‘_ ‘gﬁ"N"'B“H'S Rew F

N- [ 3- ( 3- batirgeld-at-thiis tempyptauriernsvebnight) Wifted -ty tiaeiivn had eAUBY 4 Al 3f §lapidi et r ahydr

o-1 H5 . L W . L )

benzo[ b] t*fﬁeé'Biar‘f!%@'ﬁ%dﬁ’ﬁe‘rﬂqu’WﬁeléBA-—@ﬁ- ?fthgl meEe rlfeﬁtyrqc:g for [agﬂmﬁfﬂﬁl;;mphenyl )

-3-hydro r aPyid, 14 5048t SizepbibAr Srelgth 84 }E)}f < ati 8RE ShARY e .

4-[ 5}/?4- )I?th?grﬂophgnyl )-1-(4-fl lE)Jor ophe_nyl%m no 02% o_xo-iQ- pﬁ%n%oxd'zo! I di ne-

3- car boriAuy-2nd 25 i oh 2D iereany ISb’Qslgﬂ,ﬂrﬁqdll}mmdhfltetsr)ldtlgn%l)rz HeerPadar &hd on

anal ogous.; : ' -E5: {4 en = 5- r oXy- .

a2 Q00U KRifdd o' 2 Bthed s Atel/ Bh 8RN SYarkiicn, WS or3ric phase is
washed with about 40 ml of water, dried and concentrated to about 15 ml. 2.7 mt of
bistrimethylsilylacetamide are then added, and the mixture is heated at reflux for

10 30 min. After cooling to room temperature, the mixture is concentrated, giving, after

crystallization of the residue from ethyl acetate/n-_hébtane, the product of molecular

d) 4-[1_-(4-Fluorophenyl)—S-(S-hydroxy—S-phenylpropyI)—4-oxo~az-etidin-2-yl]benzo-
15 nitrile (5} '

2.7 gof 4-{1-(4»fluorophenylamino)-2,-(2—oxo~4-phenytovadlidine—3-carbony!)-‘5-‘,
phenyl-5-trimethylsilanyloxypentyt]benzonitrile in 30 ml of teri-butyl methyl ether,
1.6 ml of bistrimethylsilylacetamide and 0.2 g of tetrabutylammonium fluoride

20 trihydrate are heated at reflux fbf 3 hours. The mixture is allowed to stand overnight, |
0.2 mi of glacial acetic acid are added, and the mixture is stirfed for 15 min and then
substantially concentrated. 15 ml of a mixture of isopropanol/2N sulfuric acid = 10:1
are added, and the mixture is stirred at room temperature for 1 hour. The mixture is
then treated with a little solid sodium bicarbonate and again substantially

25 concéntrated and the residue is taken up in ethyt acetate and washed with water.
The residue of the dried organic phase is purified by column filtration (SiOé, ethyl
acetate/n-heptane = 1:1). This gives the product of _molécularweight 400.5
(CasHz1FN2O2); MS (DCl+): 401 (M+H"), 383 (M+H*-H;0).

30 e) -4~(44Aminomethlylphenyl)-1 —(4-fluorophenyl)-S-(S-h_ydroxy-3—phenylpropyl)-
azetidin-2-one (8) '




The product of nol ecul ar wei ght 653. 8 (C37I—|37F2N3048|); M5 (ESI+): 654

M+H 15 b 1 June 2005
Sf-{l-%4- Fl uorz)phenyl )-3-[3-(4-fluorophenyl) - 3- hydroxypropylﬁ ZP oxg azetidin
-2-yl)- benzonitrile (LO Preparation anal ogous to exanple 11, using
4-[5-(4-fluorophenyl)-1-(4-fluorophenyl - _ _ -
am no) - 2- ( 2- oxo- 4- phenyl oxazol i di n- 3- car bonyl ) -5-tri net hyl si |l anyl oxypentyl ]
benzo- 20 nitrite; product of nolecul adBwei ght 418.5 (C25H2QF2N2C2) ; MBS

9 H1J.
ELE(SI4+?Am fﬂlﬁ%;gtﬂf BHd d@if}uotomml)taafaamwnwl )13 FIF*)‘G[HS'P(T @{:W}Womeﬂdio H)Sz %ﬂ%—hggg% lye
one repar.a n
21 J 32%3&%5?31%? p#g %lr"%)%ﬁ'zﬁiq %ﬁ of %@a?ai ?f%gglg AR nd e onc, ammonia

h | fdr-20- toowuvs avet Rahay Ri, vt resnZembbiath@: 05aH of
p eny) fﬂddwydwgmfan@cy drc25H24ngK|202) &y ryiE bt tz) i i@iands y@:@g&h

&Dl[ gc l(Jl?,alrﬁE‘\FA%l Héﬁé@ﬁ 1( g caialyat '§tf'H9Ted4Qfﬁ9ﬂ¢ 6‘3@/2"“3![1 'él@k‘@emf@ed updeet r ahydr
gelnz gf)b] trﬁcljuecr?ldnpres?ur)e ﬂlVln)?, afteNr chromatogra?h){j 89?'8%%%“'? On},et[]%n?@eft?%ql Sbhenyi)
- 3- hydr ox:1 )pmp@mpquxw@ewladwmgm ?‘D*} 54623}1!55@2@@)3&;:&(@@@) UD5-(M-HY),

Pr epar at i + s to exanple Il; product of nolecular weight 963.2 .
(C55H64Fé3%?1(@{éLﬂ l\f?ﬁ( ESI +): 963 (I\/HrH ). Exanple VO- OHN OO S00 ' N

HNOOH ON 15 H
f) 5-[3-(3-Butyi-7-dimethylamino-3-ethyl-4-hydroxy-1,1 ~dioxo-2,3,4,5-tetrahydro-1 H-
10 benzo[b]thiepin-5-yl)-phenylcarbamoyl]pentanoic acid (7)

2gof 5-(3-aminophenyi)—3-bu'ty|-7—dimethylamino—S-ethyl-1 ,1-diox0-2,3,4,5-tetra-
hydro-1H-benzo[bjthiepin-4-ol, 3.4 g of hexanedioic acid, 1.04 g -of dicyclohexyl-
carbodiimide and 640 mg of benzotriazol-1-ol in 80 ml of tetrahydrofuran aré stirred
15  at room temperature 'ovemight. The mixture is concentrated, the residue is taken up
in ethyl acetate, excess urea is rernovéd by filtration and the mixture is washed with
water. The residue of the dried organic phase is purified by column filtration (SiO,,
dichloromethane/methanol = 20:1). This gives the product of molecular weight 558.7
(Ca0H42N206S); MS (ESI+): 559 (M+H").
20
g} N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1 -dioxo-2,3,4,5-tetrahydro-1H-
benzo[bjthiepin-5-yl)phenyl}-N'-4-[1 —(4—f!uorophenyl)—3'—(3-‘hydrox'y-3-phenyl-
propyt)~4—oxoazetidin¥2-'yl]benzyl—hexanediamide (8)

25 83 mg of 4-(4-aminomet-hylphenyl)-1§(4~fluorophenyl)—3—(3-hydroxy—3~phenylpr0pyi)-

azetidin-2-one, 115 mg of 5{3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-
| 2,3,4,5-tetrahydro-1H-benzo[b)thiepin-5-yl)phenyicarbamoyl]pentanoic acid, 45 mg

of dicyclohexylcarbodiimide and 35 mg of benzotriazol-1-ol in 5 mi of tetrahydrofuran
are stirred at room temperature overnight. The mixture is concentrated under

30  reduced pressure giving, after chromatography (SiO,, dichloromethane/methanol =

+20:1), the product of melting point 150°C and molecular weight 945.2

(CssHesFN4O;S); MS (ESi+): 945 (M+H')..




N-
[ 3-(3-butyl - 7-di met hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 33 4yatrigsahydr o-
1 H.

benzo[ b] t hi epi n-5-yl ) phenyl]-N -4-[3-(3-hydroxy- 3-phenyl propyl ) - 2- (4- net hox
y- phenyl)-4-oxo-azetidi n-1-yl]benzyl - hexanedi am de 15 20 Preparation

anal ogous to exanple I1l, starting from 1-(4-am nonethyl phenyl)-3-(3-
hydroxy-S-phenyIpropyl)-4-(4-nethoxyphéﬁ§l)azetidin-2- one; product of

nol ecul ar wei ght 957.2 (C56H68N408S); Ms (ESI+): 957 (M+H ). 21 June 2005
21 Example VI O ,OHNYOOH OHN ~ OF
[2=(23{[3E£§m5u;ui-7-dinethylanino-3-ethy|-4-hydroxy-1,1-dioxo-2,3,4,5-tetr
ahydro- 5 1 ‘ ~

H benzo[ b] t hi epi n- 5-yl ) - pheny[ car banoyl ] met hoxy} et hoxyQ et lmoxyj - [ N-{4- [ 1- (4-
fluoro sl

phenyl’) - 3- ( 3- hydr oxy- 3- phenyl propyl ) - 4- oxoazet i di
16) Preparation anal ogous to exanple |1, startyag
4- (4- am nonet hyl -
phenyl)-1-(4-f1uorophenyl) - 3-
130 ng. 10 of OH
[2-(2-{[3-(3-b
ahydro- - :
i . H benzo[ b dpi n-5-yl
chronatogFap’»f’SiOZ, dizchiNgr onet hane/ met hanol = 20:1 ; product of nelting
poi nt 120C and nol ecul@r wei 021.3 (C57H67FNAOLO0S); Ms (ESI+): 1021
(MtH ). ,5 Exanple VIl 0 o L

] acet am de

oxy- 3- phenyl péopyl ) #zet 10K n- 2- one and

utylk’

0- 3dket hyl - 4- Ol\i(y di oxo-2, 3,4, 5-tetr

phenyl car banoyl | net hoxy) & hoxy) et hoxy] aceti c aci d;

F .
N-[3-(3-butyt-7-dimethylamino-3-ethyl-4-hydroxy-1,1 -diox0—2,3,4j5-tetrahydro~1 H-.
5 benzo[b]thiepin-5-yl)phenyl].—N’—4-'{1-(4-ft'uorophenyl)-3-[3—(4-f!uorOphenyl)-S—hydroxy-
propyI]—4—oxo—azetidin-2-y|}behzyi—hexanediamide (12)

a) 4-[5-(4-Fiuorophenyl)a1~(4—ﬂuorophenylamino.)-2—(2-0Xo—4-phenyloxazolidine—3—
carbonyl)-5-trimethylsilanyloxypentyl]benzonitrile (9)

10 '
Preparation analogous to example Il using 3-[5-(4-fluorophenyl)-5-hydroxy-
pentanoyl]-4-phenyloxazolidin-2-one :

The product of molecular weight 653.8 (CarHarF2NaO4Si); MS (ESl+): 654 (M+H".

15 b) 4-{1 —(4-Fiuoroph’enyl)—3—[3~(4'-ﬂuorophenyl)-3-hydroxypropyl]'-4-oxo;azetidin—2-.yl}-
benzonitrile {10) |

Preparation analogous to example ll, using 4-[5-(4-ﬂuorophenyl)-1—(4—ﬂuordphe‘nyl— :

amino)-2»(2-oxo~_4-phenyloxazolidin—3—cafb0nyl)-5~trimethyIsilanylokypentyl]benzo—-
20 nitrile; product of molecular weight 418.5 (CasHaoF2N202); MS (ESi+): 419 (M+HY).

c) 4~(4-Aminomethyiphenyl)-1 ~(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-tiydroxy-




OH OHHOuUOH ON OOFO™'.. FF
(3-Butyl -3-ethyl -5-[3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3- (42§ h\iy spreny! ) - 3
"hydroxy 21 June 2005 22

propyl j - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) met hoxy] et hoxy} acet yl am no) pheny
|']-4- hydroxy-1, 1-di oxo-2, 3, 4,5-tetrahydro-1

H benzo[ b] t hi epi n-7-yl ) di met hyl ammoni unmy trifluoroacetate 18 5 a)
(2-{[3-(3-Butyl -7-di net hyl am no- 3- et hyl2~04- hydr oxy-1, 1 -di oxo-2, 3, 4, 5-tetrahy
dro- 1 H benzg[ b]thiepin-5-yl)-phenyl carbanoyl ] net hoxy} et hoxy) aceti c acid
17 Over dPTpRYH-8eetistin-2-qpe ('311% ng of

5- (:3- am nophenyl ) - 3- but yI - 7- di net hyl am no- 3- et hyl - :
1, 1-di oxo- 2, 3, 4, 5-tetrahydro- 1H 1- benzo[ bjthiepin-4-0l in 8 mM of THE are
added 10 Ryeppuation anaicgoss lteiekamptef il A6&Sngrg-{0f(4FRiogopHen i)'@éFppﬁ-ﬂmﬁgi oi ¢ acid,

188 ng of . s nzotriazol e and 28 of dicycl ohexyl carbodiimde in

10 m of pqe@ﬁgh%ﬁg’fyﬂ%wﬁ ﬁfg?'.az?ﬂ%'"#i(ﬁ@?’ézqr@"@ii rred at room

t enpesat wrediqof ibidouldheeightefet Q@zg»g!,pg:\izm);immeggﬁnsé# et aken up in 2
y e. Tr

N hydrochloric acid and extracted - with ethyl aceta e or'gani ¢ phase
is dried over magnesium sul fate, concentrated 15 and purified by HPLC

YRR SO ; “B0. 16 o % tri £
i d) 1 2ol o E ey T v p oheibpmie, STyl Rl i s 5 e ugfo- i <
gi ves 17 begzalbitiirpteSy)pBgylit)4- (4-B8bjorsRayl)8-8-(fluo?EpHenyl)-3-hydroxy-

: propyi]-4-oxoazetidin-2-yl}benzyl-hexanediamide (12) '

10

Preparation analogous to example H; product of mo'léi:uiar weight 963.2

(055H54F2N4O7_S); MS (ESI+)' 963 (M+H+).

Example V

O
OH
o
0/ _

15

N’. [3-(3-buty|—7—dimethyiaminoné-ethyl—zi—hydroxy-1 ,1-dioxo-2,3,4,5-tetrahydro-1H-.
benzo[b]thiepin-s-y!)phenyl]-N'~4-[3-(3—hydroxy~3-phenylpropyl)-2—(4~methoxy—
phenyl)—4~0xo—azetidin—1{yl]benzyl—hexanediamide 15)

20  Preparation analogous to example Il starting from,1-(4-aminomethylphe_nyl)—S-(S-
hydroxy-3-phenyipropyl)-4-(4-methoxyphenyl)azetidin-2- one;
product of molecular weight 957.2 (056H63N4OBS); MS (ESI+): 957 (M+H™).




off Nt O0H OH" NO(O-/ HOO NOF/ OH FFF b
(ﬁ-gutyl-&ethyl 5-13-(2-{2-[(4-{1-(4-flu rophenyl)-3-[3-(42”&1[%r£b%%eny'l)-3
- hydr oxy-
propyl ] - 4- oxo- azeti di n- 2-yl }- benzyl car banoyl ) met hoxyl et hoxy} acet yl am no) phe
nyi]-4 hydroxy-1 ,1-dioxo-2,3,4,5-tetrahydro-1
H benzo[ b] t hi epi n-7-yl ) di met hyl ammoni umy - 25 trifluoroacetate 18 21 June
2005 23 A solution of 100 ng of 21
4- (4- am nonet hyl phenyl ) - 1- (4-fl uorophenyl)-3-[ 3-(4-fl uoro-
phenyl ) - 3- hydr oxypropyl ] azeti di n-2-one, 209 ngy of

(2~ {[3 ( 'ﬁﬂhé ¢ di net hyl .am no- 3-

et hyl - 4- hy y- 1 di oxo-2, 3,4, 5-tetrahydro-1

H-benzo[b]thlepln 5-yl) - phenyl 5 carbanoyl ] net hoxy} et haxy)@gcetic acid, 93
pl of diisopropylcarbodiimde and 65 ny of hydroxybenzosriazole in 2 nl- of

nmet hyl ene chloride is stirred at roomtenperat ure er is
added, and the mixture is extracted with methyl e . [ ~FF rgani c
phase is dried over e nNsuI fate and conceritrated, 3 e residue-is
separated by HR AQa/éO C18V3_)/a£e 0 rifluoroacetic
10 aci d)/ ace NP 0 %tmfluoroc ) -> 10/90). This
gi ves 18. NFgL1S1 (1109.23) Ms (ESI)©0977 (N H20) Exanpl es
(VT - XXV 2 f‘p‘r e?ar ed anal ogously to exanple VII: 15 Exanple VIII

F

{2—(2—{[3-(3—Butyl-7-dimethylamino—3-ethyl-4-hyd rox;}-. 1,1-dioxo-2,3,4,5-tetrahydro-
5 _ 1H-—benzo{b]thiepin~5-yl)—phenylcarbamoyi]methoxy}ethoxy)ethqu}-[N~{4-[1-(4—f|Uor0'-
phenyl)~3-(3—hydroxy-3-phenyipropy'l)-4—oxoazetidin-2-y|]benzyl}]acetamide (16)

Preparation analogods to example {l, starting from 83 mg of 4—(4—aminomefhyl.- '
phenyl).-1~(4-f|uorophenyl)-s-(s-hydroxy-3~pheny!propyi)azetidin-z-one and 130 mg.
10 of [2—(2‘-{[3~(3-butyi—7-dimethylamino~3-ethyl-4-hydroxy,—1 ,1Z-diox0-2,3,4,5-tetrahydro-
1.H-benzo[b]thiepin-s-yl)phenylcarbamoyl]methoxy}ethoxy)ethoxy]acetic acid;
chromatography: SiO,, dichtoromethane/methanot = 20:1 ;
product of melting point 120°C and molecular weight 1021.3 (CsrHerFN,0410S); MS |
(ESl+): 1021 (M+H").
5 . _ |
Example VI

(3-Butyl-3-ethyl-6-{3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-



lo ossi~ >0OH OHN O[O/ ' NFO F-0O™ F

'(3- Butyl -3-ethyl -5-13-(2-{2-[(3-{1-(4-fl uorophenyl )'3'[3'(42”61%%“_3" )-3

- hydr oxy- : _
prgpyl ] ¥4- oxoazeti di n- 2-yl } benzyl car banoyl ) met hoxy] et hoxy} acet yl am no) pheny

11-4- 20 _ o _ _
h]ydroxy- 1,1 -dioxo-2, 3, 4,5-tetrahydro-| H benzo[ b] thiepin-7-yl)di met hyl anmoni

um trifluoroacetate 19 C57H65F5N40118f2('1109. 23) M5 (ESI) 977 (M + H -

le | X 25 21 June 2005 24 O , ~s NOH OHHO pl -PL,70 OF
(I—)IZS) NE;ée ;E)Tnl%pgl]ﬁ—qxogzptjdin—_z-yl}q:enzyicarbamoyl)methoxy]ethoxy}acetyiamino)phenyl]-4—

hydroxy-1,1 —dioxo-2,3,4,5-tetrahy_dr04 H-benzo[b]thiepin-?-yi)dimethylammonium;
trifluoroacetate (18)

5  a)(2-{[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1 ,1-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]thiepin-S-yI)-phenylcarbamoyl]methoxy}'ethoxy)acetic acid (17)

Over a period of'2| h, 500 mg of 5-(3-aminophenyl)-3-butyl-7—dimethyiamino~3--ethyi-
1,1-dioxo-2,3,4,5-tetrahydro-1 H—1—benz_o[b]thiepin-4-ol in 8 mt of THF are added

10 dropwise to a soluﬁon of 965 mg of 10 g of dioxooctanedioic acid, 188 mg of

| hydroxybenzotriazole and 287 mg of dicyc!ohexyicair—tiodiimide in .10 ml of

tetrahydrofuran (THF). The mixture is stirred at room temperature-for 12 h. The
reaction solution is concentrated, taken up in 2 N hydrochloric E_i(_)id and extracted -
with ethyl acetate. The organic phase is dried over magnesium sulfate, concentrated

15  and 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 17.

CaoHa1N20851 (590.74) MS (ESI) 592 (M + H)
20

o

F

- b) (3'—Butyl-3—ethyl-5-[3—(2-{2—[(4-{1-(4~ﬂ'uorophenyl)-3-[3-(4-,flu0roph’enyl)'—3—hydrbe—
p;opyl].-4-oxo-azet§din-2-yl}-benzylcarbamoyl)methoxy]ethoxy}acetylamin'o)phenyl]-4- :
hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1 H—b_enzo[b]thiepin-?—yi)dimethylamm_onium;‘

25 trifluoroacetate (18) S




3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)
- 3- hydroxy- propyl]-4-oxoazetidin-2-yl }benzyl car banoyl) 21 June 2005

met hoxyj et hoxy} et hoxy) acet yl am no] -

phenyl } - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-tetrahydro-1

H benzo[ b] thi epin-7-yl)dimethyl 5 ammoniumtrifluoroacetate 21 O S10 N/
OH O/\/N\ / HOA-OC-O/\AIl 0

a)[2-(2-{[3-(3-Butyl -7-di net hyl am no- 32&hyl 4- hydr oxy-1, 1- di oxo- 2,3,4,5-te
trahydro- 1

H benzo[ b] t hi epi n-5-yl) - phenyl car banoyl | net hoxy} et hoxy) et hoxy] acet I c aci d

20 .10 C3 4 0
R or o ARROREE 6B Ho o -t RSl fesBo e (- oo
§ 338ut y| -ieeiyh3-hidroyrirdpyiRzéfdin Xodd,-40b ﬁigttﬁf(QH[BE(be)tyﬁ?-B?mélﬂylfahH% gphenyl
hydr oxypreé'MT“] hYPfBBEY)éz st -4 pr tefrahydios HtbemggiblthiepivRy eatiemwls) et hoxy) ace
tyl - gnm nealtdia X - A
H benzo[ bl hi eaﬂmn v SR %ﬁﬂc 685057 81 distprIghiodids and 65 mg
of ydroxybenzotnazole in2mi of methylene chloride is stirred at room temperature
for 12 h. Water is added, and the mixture is extracted with methylene chioride. The
organic phase is dried over magnesium sulfate and concentrated, and the residue is
separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1% trifluoroacetic

10 acid)/acetonitile (0.1% trifluoroacetic acid) = 80/20 -> 10/90). This gives 18,
CsHeaFsNsO11S: (1109.23) MS (ESI) 977 (M + H — H,0)

Examples (VI-XXIV) below are prepared analogously to example ViI:.
15 | |

Example VIii

(3‘-8utyi~3-ethyl—5-[3_—(2-{2-[(3-{1 -(4-tluorophenyl)-3-{3-(4-fluorophenyl)-3-hydroxy-

propyl]-4-oxoazetidiri-2-yl}benzylcarbamoyl)methoxy]ethoxy}ace!yla’mino)phenyl]-tt-
20  hydroxy-1,1 —dioxo.—2,3,4,5-tetrahydr_o-1‘H—benzo[b]thiepin-.ﬁyl)dimethylammonium

trifluoroacetate (19) .

Cs7HesF5N4041S, (1109.23) MS (ESI) 977 (M +H-H;0) -

Example IX
25 '




5 C59H69F5N4012Sr (1153.28) Ms (ESI) 1039 (M+ H) Exanmple X os ~1 N %O—l
O/ OHH\ " 1N o O ,OH O FOON FFO™ F 10 21 June 2005
(3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(3-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl
) - 3- hydr oxy-

propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) net hoxy] et hoxy} et hoxy) acet yl am n
o] - phenyl}-4-hydroxy-1, 1-di oxo- 2, 3, 4, 5- tetr ahydr o- |

H benzo[ b] t hi epi n-7-yl)-di net hyl - amoRAum tri f | uor oacet at e (L2) 15 _
Co9H69F5N4012S1(1153. 28) Ms (ESI) 1040 (M + H Exanple Xf os- N%COH O/

OHHN OI~i N 0=g°

OH Q H ° O
N\"/\ 0/\\/0\/\0\/[‘\”
O . ¢ o H
N 5 (
F
o Q £ oH
3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(4-{1 -(4-fiuorophenyl)—3-{3-(4—ﬁuor0pheny[)—3-'hydroxy-'
propyl]-4~oxoazetidin-2-yl}benzylcarbamoyi)-methoxyjethoxy}ethoxy)acetylamino]
phenyi}-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzofbithiepin- 7—yl)d|methyl-
5 ammonium trifluoroacetate (21) it

a) [2-(2-{{3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1, 1 -dioxo-2,3,4,5-tetrahydro- -
B -1H-benzo[b]thiepin-s-yl)—phenyicarbamoyl]methoxy}ethoxy)ethoxy]-acetic acid (20)

10 . CazHeN04S (634.3) MS (ESI) 635 (M + H)




OFO F FFOHd1 21 June 2005 26 (3-Butyl-3-ethyl-5-{3-[1 |
-(4-{1-(4-fluorophenyl)-3-[3-(4-fl uorophenyl) - 3-hydroxy- 2 00
propyl ] -4-oxoazetidi n-2-yl } benzyl car banoyl ) undecanoyl am no] p eny% 2 hydr ox
y-1 ,1- dioxo-2,3,4,5-tetrahydro-1H benzo[ b]thiepin-7-yl)di rrethyl anmoni um
trifluoroacetate 24 QzZ NOH ON\ H050a) 11

-[3-(3-Butyl -7-di net hyl am no- 3- et hyl - 4- hydroxy 1

-di'oxo- 2, 3, 4, 5- tetrahydro 1 H

benzo[b]thlepln 5- yI) | car banoyl ] undecanoi ¢ acid 23
G36H54N2 (8 $3Esuyl 39<11)W {%@ -J2-EA 41 ((rflworgphanyii3-[3-(4-worppleegyl}8- F N 0 F O

F -F F ORydroxypropyl}-4- oxoazetldm-2-yl}benzylcarbamoyl)methoxy]ethoxy}ethoxy)acetyl-
aminolphenyl}-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-y})-
dimethylammonium trifluoroacetate (21)

059H59F5N4O1281 (1 15328) MS (ES') 1039 (M + H)

Example X

ue
N OH

T ‘p\/ m/\o/\\_o/\/"\/m - O

10 .(3—Butyl—3-ethyl—5-{3-[2-(2-{2—[{3-{1 -(4-fluorophenyi)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyi]-4-oxoazetidin-2-y|}benzylcarbamoyt}methoxy]ethoxy}ethoxy)acetylamino]-
phenyl}-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1 H-benzo[b]thiepin-?-yl}-dime.thyl— -
‘ammonium trifluoroacetate (22)

xZ

15 . ngHangN.(OmS*; (1 153.28) MS (ESI) 1040 (M + H)

Example Xi




b) (3-Butyl-3-ethyl-5-{3-[11-(4-{1-(4- quorophenyI) 3- [3 (4 quorophenyI) 3
hydroxy- propyl]-4-oxoazetidin-2-yl}benzyl carbanmoyl) 21 June.2005
undecanoyl am no] phenyl } - 4- hydr oxy-1, 1- di oxo-2, 3, 4, 5-tetrahydro-1

H benzo[ b] t hi epi n-7-yl ) di met hyl ammonium trifl uoroacetate 15 24
C63H77F5N409S, (1161.39) Ms (ESI) 1047 (M+ H) 21 June 2005 27 Exanple X1
0O oSN.OH OHHOH / NOFO " /' FFO®™

(3-Butyl-3-ethyl -5-(3-[11-(3-(1-(4-flu&@6ophenyl)-3-[3-(d-fluorophenyl)-3- hy
droxy propyl }-4-oxoazeti di n-2-yl }benzyl car banoyl)

undecanoyiChtc- PHORGHP-141 4 di ¢ flubraphiengi) & (31 RustophényEs hgdiesly 0- 1

H benZo] I n d h hium.trifl uor acetate 2
C§3H77F5%%Bgﬁg ("f?éﬁé@@? b@“ﬁé@ﬁ? ”bM‘Qe‘Fﬂ"O fRpinheryd-Achydropet 8- / - o
O SO F F diodo-2,3,4\6-t&lrahydro-1H- benzo[b]thlepln-7-yl)d|methylammomum trifluoroacetate

(29)

. O

"5 Q 3 .
a) 11-[3-(3- Butyl-?-dlmethylammo-S*ethyI 4- hydroxy-1 1-dioxo-2,3,4,5- tetrahydro-1 H-
benzo[b]thuepln-5~y!)phenylcarbamoyl}undecanouc acid (23)

CasHsaN206S; (642.91) MS (ESI) 643 (M + H)

(0

b) (3-Buty|—3-ethyl—5—'{3-[11 -(4-{1-(4-fluorophenyl)-3-{3- (4~flubrophenyl)-3 -hydroxy-
propyl]-4- oxoazetldm-z-yl}benzylcarbamoyl)undecanoylammo]phenyi} 4-hydroxy-1,1-
dioxo-2,3,4,5-tetrahydro-1H- benzo[b]thlepm—?—yl)dsmethylammomum triflucroacetate

15 (24)

CasHzrFsNiOsS1 (1161.39) MS (ESI) 1047 (M + H)




OOO\,NI) OOH 10 HOH\ / ‘
(3- Euty:)3 et hyl -5-(3-[2-(2-(2-[(4-[3-(3-hydroxy-3-phenyl propyl Qeﬁﬁdg4 nmet ho
Xypheny
4- oxoazet.i di n-1- yI}benzyIcarbannyl)rnethoxy}ethoxy}ethoxy)acetylan1no}pheny
| }-4- hydroxy-1, 1-di oxo-2, 3, 4, 5-tetrahydro-1

FLbenzo[b}thlepln 7- yI)dlnEthyIannDhlunl trifluoroacetate (38) 15
Cr, oH73F3N4013S1 (1.147.33) Ms (ESI) 1383 (M + H) 21 June 2005 28 Exanple
XXI 0o o NTNON/ HF O { OFF O™ F
(3-Butyl - Bxample Xb. [ 3. (3-f2-[2- (2-{2-[2-(3-{]

- (4-fl'uor ophenyl ) - 3-[ 3- (4-fl uor ophenyl ) - 3-

hydroxypropyll-4 oxoazeti di n-2-yl | benzyl car banoyl )"’ ethoxybpbhoxyleihoxy)eth
oxy] -
ethoxy}proplonylan1no)phenyl] 4- hydr oxy- 1, 1- di oxo- 2, 3, 4}
zo[ bj - thiepin-7- yI}d|nethylannnnlun1tr|fluoroacetate /
tert-Butyl
3-[2-(2-{2-[2-(2gHert-butg
et hoxy] propi gpat d_39

(3-Butyl-3-ethyl-5-{3-[11-(3{1 —(4—f!uorophenyl)-3-[3-(4'—ﬂuorophenyl)-3 -hydroxy-
propyl]-4- oxoazetldln-2~yl}benzylcarbarnoyl)undecanoylammo]pheny!} -4-hydroxy-1,1-

5  dioxo-2,3,4,5-tetrahydro-1H- benzo[b]thlepm—7—yl)dlmethylammonlum trifluoro-
acetate (25)

CosHr7FsNeOoS, (1161.39) MS (ESI) 1047 (M + H)

Exampie XXI

10 '
(3—Butyl-3-ethyl~5-’{3-[2~(2-{2—[(4—[3—(3-hydroxy-3~phenylpropyl)-2-(4-methoxyphenyl)-
4-oxoazetidin-1 -yilbenzylcarbamoyl)methoxylethoxy}ethoxy)acetylami nojphenyl}-4-
hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H- benzo[b]thlepln-7-y!)d|methylammomum
trifluoroacetate (38) '

15

CeoHr3F3sNsO1S1 (1147.33) MS (ESI) 1033 (M + H)




10 0.4 g of sodiumis added to a solution of 91 g of tetraethyl ene glycol

in 250 nl of tetrahydrofuran, and the mxture is stirred ajq igRMoos
tenperature. Once the sodium has dissolved, 145 m - of tert-butyl acrylate
are added. The m xture is stirred for 12, h. The reaction solution is
neutralized with ammoni um chl ori de, concentrated, taken up 15 in aqueous
sodi um chl ori de solution and extracted with ethyl acetate. The organic
phase is concentrated. The residue is 3¢ C22H42 (450.57) M5 (ESI) 339 (M
+ 3*H - 2* tert- 20 b) 3-[2-(2-{2 [2-(2 '

Carboxyetﬁ@?ﬂﬁgFﬁah U] et hoxy} et hoxy) et hoxyj pr opi oni c; aci d 40 21 June 2005

29 ‘A sol ution of tert-butyl o _
3-[2-(2-(2-[2-(2-tert-butoxycarbonyl et hoxy) et hoxy] et hoxy} - m%? -

et hoxy) et hoxy] propi onate 24 in 50 ml of nethylene chloride gmg 58 of
trifluoro- acetic acid is stirred for 2 h and then conce 2

e |s 5 concentrated and cont ai ns°40
Q. N«( .b}\ I}() O /g\O,oQ\)A/——J-L
d| met hyl"am no- 3- et hyl - 4- hydr #xy- 1, 1- di oxo- 2,

@nyl car banoyl ] eﬁhe(x} et hoxy) et hoxy] et hoxy}

chloride. The OF anic p
(338.36) Ms (ES ? 339

3-(2-{2-] 2- N3
3,4,5- tet )
H benzo[ b thlepln-
et hoxy) propionic acid
C39HEON2011S1 ( 750. 97)

5 The synthesi ¢ i s®arried out anal ogously to 17
\(ESI) 751 (M + H)

{3-Butyl-3-ethyl-5-[3-(3-{2-[2-(2-{2-[2-(3-1 —(4-fiuoropl‘_senyl)—B—[S-(4—ﬂuarophenyl)-S-
hydroxypropyl]-4-oxoazetidin-2-yl} benzylcarbamoyi)éthoxy]ethoxy}ethoxy)ethoxy]-
5  ethoxy}propionylamino)phenyl]-4-hydroxy-1, 1 -dioxo-2,3,4,5-tetrahydro-1H-benzo[b}-

0 : >
O/U—‘\/O\/\O/\/O\/\o/\/o\/\n,o’

a) tert-Butyl 3-[2-(2—{2,—[2-(2-tert—butoxycarbonylethoxy)ethoxy]ethoxy}ethoxy)-—
ethoxy]propionate (39)

thiepin-7-yfdimethylammonium trifluoroacetate (42)

10 o
0.4 g of sodium is added to a solution of 91 g of tetraethylene glycol in 250 mi of
tetrahydrofuran, and the mixture is stirred at room temperature. Once the sodiﬁrh--
hag dissolved, 145 ml of tert-butyl acrylate are added. The mixture is stirred for 12 h.
The reaction solution is neutralized with ammonium chioride, concéntrated taken up
15 in aqueous sodium chloride so!ut:on and extracted with ethyl acetate. The organic

phase is concentrated. The resudue is 39.
C22Ha205 (450.57) MS (ESI) 339 (M + 3*H — 2* tert-Bu)

20 b) 3-[2—(2-{_2-[2-(2_—Carbox'yethoxy)ethoxy]ethoxy}ethoxy)ethoxy]propionig_,agid (40)




O ooSNOH OHHH oOFFO4 F 21 June 2005 30 d)
{3-Butyl-3-ethyl-5-[3-(3-{2-[2-(2-{2-[2-(3-{1-(4- quoropher%I)uniéz[O%SM fluo

rophenyl ) -
3- hydroxy- propyl ] -4-oxoazeti di n-2-yl } benzyl car banoyl ) et hoxy] et hoxy} et hoxy) -

et hoxy] et hoxy} propi onyl am no) phenyl ] - 4- hydr oxy- 1, 1-di oxo- 2, 3, 4, 5-t et rahydro
-1 H benzo[ b] t hi epi n-7-yl }dirnethyl ammoni um tri fI uoroacetate 42 5 _
C65H81FSN4O14S1 (1269 44) I\/IS (ESI) 115%9(M + H) Exanple XXIIl 0 OS OH O

OFO NF+4 OF OH
[ 3- But y| -~ selufign oste(rebtgmlw (?z{% 2-(2terbbyiexyaarbonyiathtny)bthosyfettiegy ) - 3- [3 (

g L;/g?(r)gypﬁ%%})%ﬁh%ﬂg %'}aet A0 30 yrf“] en%WV@QPbCM%e}a&%%QW@fHﬁlk'ﬂfét hoxy) et

hoxy] - acetic acid is stirred for 2 h and then concentrated. The residue is taken up in 1N
hydrochloric acid and extracted with methylene chioride. The organic phase is

5 concentrated and contains 40.

CiaH2605 (338.36) MS (ESI) 339 (M + H)

Hoj]/\/o\/\_‘o/\/o\/\o /\/o\/\ﬂ/ _

O _ o
10 | |
cyf 3-(2~{2.—[2~(2—{2-[3-(3-Buty!-7-dimethylamino-3-ethyl-4-hydroxy—1 ,1-dioxo0-2,3,4,5-
tetrahydro- ‘!.H-ben'zo[b]thiepin-Sfyl)phenylcarbamoy!]ethoxy}ethoxy)ethoxy]ethoxy}-
- ethoxy)propionic acid (41)

15 The synthesis is carried-out analogously to 17.

' CagHeoN2011S1 (750.97) MS (ESI) 751 (M + H)

2T

e, ,\/o\/\o,\,o\/i\ -




et hoxy} et hoxy) et hoxy] pr opi onyl am no} phenyl ) - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-t et
rahydro- 1 H-benzo[b]thiepin-7-yl]dinmethylamoniumtrifluorea a% 6 15
a) tert-Butyl 3-(2-{2-[2-(2-{2-[2-(2-tert-butoxycarbonyl ethox&g—;e oxy]

et hoxy} et hoxy) - et hoxy] et hoxy} et hoxy) propionate 43 0 0 O O 20 The
synthesis is carried out analogously to 39 C H500, 1 (538.68) Ms (ESI) 427
(M+ 3*H - 2" tert-Bu) 21 June 2005 3%

3-(2-{2-[2-(2-{2-[2-(2-Carboxyet hoxy) e Hoxyj et hoxy) et hoxy) et hoxy] et hoxy} -

th .qni d 44, The synt d out anal ly to 40. 5
1800401 19 (305 oM-Pay (2 b 4 0f -1 oLk poromneny!- it (horopiayl)-

3 {2 gzs(%hg mehp@& 5%4&1.@:&2&1}39ﬁmﬂns%&ﬂoi’ms&ﬁxy}eﬂm%df oxy-1, L-di
H benzo[ tﬂtbwyd@hﬁxﬂpwwmnn@mmh\mmw@}bdhmasz’):eajsaaeyhhydre m_

ool oybuE Ry Al BERRh LG Bhloatels (410" M S 1y oaro o O
5
CesHg1FsN4O14S1 (1269.44) MS (ESI) 1155 (M + H)

Example XXl

PSSR |
H
OV e '
. o NQ- .‘ FTQOH
10 P |
[3-Butyl-3-ethyl-5~(3-{3-[2~(2-{2-[2-(2-{2-[2-{3-[ 1-(4I uorophenyl)-34[3-(4.-fiuOrophenyl)—
3—hydroxypropyl}-4-oxo-azetidin-2-_yl]benzyIca‘rbamoyl}ethoxy]ethoxy}ethoxy)ethoxy]—
ethoxy}ethoxy)ethoxylpropionylamino}phenyl)-4-hydroxy-1 . 1-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]thiepin-7-yildimethylammonium trifluoroacetate (46) '
15 '
a) tert-Butyl 3-(2-{2-{2-(2-{2-{2-(2-tert-butoxycarbonylethoxy)ethoxy] ethoxy}ethoxy)-
ethoxylethoxy}ethoxy)propionate (43)

Y

0 OO O O 0
l]/\/ 0 o™ 07 \/\g/

20  The synthesis is carried out analogously to 39.

Ca6Hs0O11 (538.68) MS (ESI) 427 (M + 3*H — 2* tert-Bu)




OH CHOFO NF- 0/ FOH 15 F d)’
[3-Butyl - 3-et hyl - 5- (3-{3-[2- (2-{2-[2-(2-(2- [2{3[1(4f|u0;1_spmj]fenwo)53[3(

4-f| uoro-
phenyl) - 3- hydr oxypr opyl j - 4- oxoazeti di n-2-yl j benzyl car banoyl } et hoxyj et hoxy} -

et hbxy) et hoxy] et hoxy} et hoxy) et hoxy] pr opi onyl am no} phenyl ) - 4- hydr oxy-1, 1-di o
xo- 2,3,4,5-tetrahydro-| H benzo[ b]thi epi,n-7-yljdinmethyl anmoni urn
trifluoroacetate (46) 20 069H89FSN40163§1 (1357 55) M5 (ESI) 1243 (M +. H)

21 June 0 o ON off HNFO OOHd F5

[ 3- But yl 2‘8% %fﬁz'[?gé(g’n f{zsﬁ-?[ fPQW%hPW)F{W@T%YG@hPKW@MbﬂKD@henyI) 3-[3-
(4-fluor Céthoygr)proptonlc acid (%Q)

phenyl ) - 3- hydr oxypr opyl ] oxoazeti di n-2-yl ) benzyl car banoyl } et hoxy) et hoxy]
et hoxy} et hoxy) et hoxy] pr opi onyl am no} phenyl ) - 4- hydr oxy-1, 1- di oxo- 2, 3, 4, 5-

LR B A B 1 e el 7

CisHaeO11 (426.47) MS (ESI) 427 (M + H)

HO\"/\/O\/\O/\/O\/\O/\/O\/\O/\\;:/E}
o
¢) 3-{2-[2~(2-{2-{2-(2-{2-[3-(3-Buty}-7-dimethylamino-3-ethyl-4-hydroxy-1, 1-dioxo-
2,3,4,5-tetrahydro-1H-benzo{blthiepin- 5—y§)phenylcarbamoyl]ethoxy}ethoxy)ethoxy]—
10 ethoxy}ethoxy)ethoxy]ethoxy}propzon|c acid (45)

The synthesis is carried out analogously to 17.

CasHesN205S1 (839.09) MS (ESI) 840 (M + H)

O
O:S// :
N
/N OH
OH O ‘ \n/\,0\_/\0/\\/0\/»-\0/\/0\/\0/\/0\/——&;\Il
O o F O )
N F%——é
o D F OH

15 F
d) [3-Butyl-3-ethyl-5-(3-{3-[2-(2-{2-{2-(2-{2-[2-{3-{1 -(4-ﬂuorophenyl)-3—[3-(4—ﬂﬁo’ro—
phenyi)-3-hy'droxypjropyl].-4-oxoazetidin—2-yl]be_nzylcérbamoyi}ethoxy]ethoxy}—'
ethbxy)eth_oxy]ethoxy}ethoxy)ethoxy]propionylamino}phehyl)—4—-hydroxy—1 , 1-dioxo-
2,3,4,5-tetrahydro-1H-benzo[bjthiepin-7-yljdimethylammonium triflucroacetate (46)

20 , _ N

CooHsoFsN,O16S1 (1357.55) MS (ESI) 1243 (M + H)




G NOH NN/ NOOM™ / FFFF
(3-Butyl -3-ethyl -5-{3-[8-(4-{1-(4-fl uorophenyl)-3-[3- (4- flqp{gnnﬁﬂmk) 3- hyd
roxy-propyl]-. 15

4- oxoazeti di n-2-yl } benzyl am no) oct anoyl am no] phenyl } - 4- hydr oxy-1, 1- di oxo- 2,
3,4,5- tetrahydro-1 H benzo[ b]thiepin-7-yl)di nmethyl amoni um
trifluoroacetate 50 a) 7-[3-(3-Butyl-7-di net hyl am no- 3-et hyl -4-hydroxy-1, 1
-di oxo-2, 3,4, 5-tetrahydro-1 H 32

benzo[b]thlepln 5-yl)-pheriyl carbanoyl ] hept anoi ¢ acid 48 21 June 2005 33
The synthesis is carried out analogously to 17. C33H48N20O6S1 (600.82) Ms
(ESI) 601E{(Mf1$l74_% Wws O 51 vvilob) ' -
N[ 3-(3- but I met hyl am no- 3- et hyl - 4- hydr oxy- -, 1- di oxo- 2, 3, 4, 5-t et r ahydr
o-1 H benzo[b]thlepln 5-yl) phenyl ] - N - net hoxynet hyl - octanedlaQPde 49) At
roomtenperature, a solution of 223 ng of 0, N-di methyl-hydreg
hydrochl oride and 391 /it of diisopropylethylamne in 5 qL

is added to a solution_of~650 ng of 0
7-[3-(3-butyl - 72di @ @\ng,-\e; I-4- \h):y,L\;odl O
2,3,4,5-t ety o[ b]'t hi epiri-8-yl)p nyI car banoyl | Rept anoi ¢ acid,

311 pI of

car bodi i m de and 272 w hydr oxybenzot ri azol e in 10
m of nethyl ene

F
5 [3-Butyl-3-ethyi-5-(3-{3-[2-(2-{2-[2-({2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-(4-fluoro-
phenyl)-S—hydroxypropyl]~4-oxoazetidin-2—y|}benzylcarbamoyl}ethoxy)ethbxy]—

ethoxy}ethoxy)ethoxylpropionylamino}phenyl)-4-hydroxy-1,1-diox6-2,3,4,5-
tetrahydro-1H-benzo[b]thiepin-7-yljdimethylammonium trifluoroacetate (47)

10 CosHeiFsN 1451 (1269.44) MS (ESI) 1243 (M + H)

Example XXV

_ (3-Butyl-3-ethyl-5-{3-[8-(4-{1 \-(4-fluorophenyl)—3-[3-(4-ﬂuorophenyl)-sf-hyd'roxy—-propyl]-.
15 4-oxoazetidin-2-yl}benzylamino)octanoylaminolphenyl}-4-hydroxy-1, 1-dioxo-2,3,4,5-
tetrahydro-1H-benzobjthiepin-7-yl)dimethylammonium trifluoroacetate (50)

a) 7—[3-(3—.Butyl-?-dimethylamino—3—.ethyl-4—hydrb'xy—1 ,1-dioxo-2,3,4,5-tetrahydro-1H- .
benzo[bjthiepin-5-yl}-phenylcarbamoyllheptanoic acid {(48) o




chloride, and the m xture is stirred for 12 h. The reaction solution is
concentrated 15 and purified by HPLC (Merck-Hi bar-Li chrosph?,f Ju0sdge- 18,
water (0.1% trifluoroacetic acid)/acetonitrile (0.1 %trifluoroacetic
acid) = 80/20 -> 10/90). C35H53N306Sr (643.89) Ms (ESI) 644 (M+ H) 21
June 2005 34 - ~s N f 0" N NOHHO NO OM™H FFFFo<c)

(3-Butyl -3-ethyl -5-{3-[8-(4-{1-(4-fl uoggphenyl )-3-[3-(4-fl uorophenyl)-3-hyd
r oxy- :

propyl ] - 4- oxoazeti di h- 2-yl } benzyl am no) oct anoyl ami ri o] phenyl } - 4- hydroxy-1, 1
-di oxo- 2, 3,4, 5-tetrahydro-| H benzo[ b] t hi epi n-7-yl ) di met hyl anmoni um

trifluor e (50) . .5 -78C. 0. m_ of a 1 Msolution of
dii sobutg./ﬁgel%}ﬁ'lttﬁ &ﬁ%f@ﬁ'%@aﬁ“rﬁrﬁg%?ylz@%ded to a soI ution of 160 ng of

N[ 3-(3- butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy- |,
di oxo- 2, 3, 4,.5- ahydr o-
H-benzo[ﬁﬁﬁﬁé‘{?&ﬁéﬂ%ﬁ)%mﬁsmwﬁdwawt hyl -octane- diamde 34 in 1 m

of tetrahydrofuran, and the mxbure is stirred.for 30. mn. Water is 10

added to the reaction soluy f—and the mixture is extracted with nmethylene

chloride. The extract is gated and the residue is taken up in 3 ni

of a mxture of tetr ol

of 4-(3-am nonet hyl - |
0

—0._
N

.- I o _ -
b) N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1 -dioxo-2,3,4,5-tetrahydro-1H-
benzo[b]thiepin-5-yl)phenyl]-N'-methoxymethyl-octanediamide (49;-

- At room temperature, a solution of 223 mg of O,N-dimethyl-hydroxylamine

10 hydrochioride and 391 gl of dfisopropy!ethylamine in 5 mi of acetonitrile is added to-a
solution of 550 mg of 7-[3-(3-‘butyl~7—dimethylamino-s—ethyl-4—hydroxy-1,1 -dioxo- -
2,3,4,5-tetrahydro-1-benzo[b]thiepin-5-yl)phenylcarbamoyllheptanoic acid, 311 ul of .
diisopropylcarbodiimide and 272 mg of hyd_roxybenzotriazole in 10 ml of methylene
chloride, and the mixture is sti_rred for 12 h. The reaction solution is concentrated

15 and purified by HPLC (Merck-Hibar-Lichrospher 100-RP-18, water (0.1%
trifluoroacetic acid)/acetonitrile (0.1% trifluorcacetic acid) = 80/20 -> 10/90).

CastsaNaOsS: (643.89) MS (ESH) 644 (M + H)




phenyl ) -1-(4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-2
-one and 58 ng of sodium cyanoborohydride are added. Aftejq }2.d% ter is
added to the 15 m xture, the mxture is extracted with methy1 ene chlori de
and. the organic phase is concentrated. The residue is purified by HPLC
(Knauer Eurospher-100-10-C18, water (0.1 %trifluoroacetic
acid)/acetonitrile (0.1. %trifluoroacetic acid) = 80/20 -> 10/90). 20
C58H72F2N406S1 (991.30) MS (ESI) 991 (®B4+ H) 21 June 2005 35 Exanple XXVI
5 0H N~O-\O-N\ / HHO / NO I\ OOH @ 1/ FFF
{3-Butyl-3-ethyl-5-[3-(2-{2-[2-(3-{1-(4- qu&IQ‘phenyl) 3-[3-(4- quorophenyI)
- 3-hyd roxy-
propyl ] - 4- oxoazeti di n-2-yl } benzyl am nQ) e ' }acetyl am no) phenyl ] - 4-

um tl’lf| uoroacetate (52 a)
2-(2-{[3-(3-Butyl -7-di net hyl
hydro- 1 OH
H benzo[ b] t I

10 acet ar ni
C32HA7N3 @8

enyl| car banoyl ] net hoxy} et hoxy) - N- net hoxy- N- et hyl -
esi s anal ogously to 49, starting from 17.

NJS@?Q) 634 (M +}
OH
s F~g

F
¢} (3-Butyl-3-ethyl-5-{3-[8-(4-{1 -(4-fluorophenyl)-3-[3j(4-ﬂuorophenyi)—3—hydro>ty~
propyl]-4-oxoazetidin-2-yl}benzytamino) octanoylamirio]phenyl}-4~hyd roxy-1,1-dioxo-

2,3,4,5-tetrahydro-1 H-benzo[b]thiepin-?—y!)dimethy!ammonium__ trifluoroacetate (50)

At-78°C, 0.22 ml of a 1M solution of diisobutylaluminum hydride in hexane is_adde&
to a solution of 160 mg of N—{S-(3~butyl~7-dimethylamino—3-ethyl-4—hydroxy-1 -
dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-5-yi) phenyl]-N'-methoxymethyl-octane-
' diamide 34 in 1 mt of tetrahydrofuran, and the mixture is stirred for 30 min. Water is
10  added to the reaction solution, and the mixture is exiracted with methylene chioride;
The extract is concentrated and the residue is taken up in 3 ml of a-mixture of
tetrahydrofuran and methanol (1/1, 1% acetic acid). 131 mg of 4-(3-aminomethyl-
‘phenyt)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyt)-3-hydroxypropyljazetidin-2-one and
58 mg of sodium cyanoborohydride are added. After 12 h, water is added to the
15 mixture, the mixture is extracted with methylene chloride and the organic phase is
~ concentrated. The residue is purified by HPLC (Knauer Eurospher-100-10-C18,
water (0.1% tnfluoroacetsc amd)/acetonltnle (0.1% trifluoroacetic aCId) 80/20 >
10/90). |

20 CsgHraF2N4O6S; (991.30) MS (ESH) 991 (M + H)




0s NOH O1I"ONN OHHO / NO 01 O F 15 F F F 21 June 2005 36 b)
(3-Butyl - 3- ethyl 5- [3 (2-{2-12-(3-{1-(4-fluorophenyl) - 3- [32(14jJne%'0gphenyl)
- 3-

hydr oxypr opyl } - 4- oxoazeti di n- 2-yl ) benzyl am no) et hoxy} et hoxy} acetyl am no) phe
nyll-4- hydroxy-1, 1-di oxo- 2, 3, 4, 5-tetrahydro-1

H benzo[ b}t hi epi n-7-yl } di rret hyl ammoni um trifluoroacetate (52 5 Synthesis
anal-ogous to Q C57H67F5N401081 (1095.88) Ms (ESI) 982 (M+ H -10 Exanple

XXVI1 0-s 1,0 N/ O NO/\OQ\/NOHHIIOI O N
ExampleXXVI

{3-Butyl-3-ethyl-5-{3-(2-{2-[2-(3-{1 -(4-fluorophenyi)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl}-4-oxoazeﬁdin-2-yi}benzy|amino)ethoxy]ethoxy}acetylamiﬁé)'bhenyl]-di- :

5 hydroxy-1,1—dioxo—2,3,4,5—tetrahydro—1H—benzo[b]thiepin-?-yl}dimethylammonium' o
triflucroacetate (52) ' |

a) 2-(2-{[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1, 1 -dioxo-2 .3,4,5-tetrahydro-
1H—benzo[b}thlep|n-5-yl)phenylcarbamoyi]methoxy}ethoxy) N-methoxy-N -methyl-
10 acetamide (51)

. Synthesis analogously to 49, starting from 17.

C32H47N30381 (63381) MS (ES') 634 (M + H)

15




OOH FFAFF

{3-Butyl - 3- ethyl-5-[3-(2-{2-[2-(4-{1f(4-fIuorophenyl)-3-[3-j{bj&é@ﬁ@@phenyl)
- 3- hydr oxy-

propyl } - 4- oxoazeti di n- 2- yI)benzyIanlno)ethoxy]ethoxy}acetylanlno)phenyl} 4-
hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-t et rahydr o- |

H-benzo[b}thlepln 7- yI}dlnEthyIannDnlu 15 trifluoroacetate E3) Synthesis

anal ogous to Q C57H67F5N4010S1 (1095. (%) (ESI) 982 (M + H) 21 June 2005

? 27% Eﬁ? ;rlp l @ é)%l M %8 t}yﬂ?g‘é-{(g‘\{ﬁ{% (?“11' %94?{?6’588%'& ﬁ)ﬁa)(“ﬁ"{OBQRWWDLﬁJr ophenyl ) -3

- hydr oxy- hydroxypropyl}-4-oxoazetldm-2-yl}benzylam|nogerg;?xygitho }ﬁgi%aer?'ﬂo}phenx%fphenyI

propyl] oazet i benzyl car banoyl
-4 5 hyé?y(ﬁﬁgx)’l? %%:;(gh g-tgtr@m{(?g@ﬂ;&hpamzp[t}]thtepm-?l-yl}dlmethylammomum

H- benzo[ thl%@ﬁbé{aﬁ;wb di ri met hyl arnnonium trifluoroacetate 58 a)

{2 [(I\/Et hoxymet hyl carbanoyl ) net hoxy] et hoxy}acetic acid 54) 10 A solution of
.5 g9of 0, N-di net hyl hydroxyl ani ne hydrochl oride and 9.6 m of

Synthesis analogous to 50.
Cs7He7FsN401051 (1095.25) MS (ESI) 982 (M + H)

10 Example XXVii

{3*8utyl'-3~ethyl-5-[3-(2—{2—[2—(4—{1-(4-ftuorophenyl)-3-[3-(4~f|u0r0phenyl)-3-hydroxy-‘

_ propyl]-4-oxoazetidin~2—yl}benzylami-no)ethoxy]ethoxy}acetylamino)phenyi]i—éi-

hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1 H-benzo[b]thiepin-7-yl}dimethylammonium
15 trifluoroacetate (53)

Synthesis analogous to 50.

Cs7HsrFsNsO10S1 (1095.25) MS (ESI) 982 (M + H) -



dii sopropylethylamne in 50 ml of acetonitrile and 40 ml of DW is added to
a solution of 10 g of dioxaoctanedioic acid, 13 m of 21 June 2005
di i sopropyl carbodiimde and 11.4 g of hydroxybenzotrlazole in 70 m of

met hyl ene chloride, and the mxture is stirred for 12 h. The reaction
solution is concentrated and.purified by silica gel 15 chronmat ography
(et hyl acetate/heptane/nethanolfacetlc3§0|d 8/10/1/1 -> 0/0110/1).
C8H19Ni 04 (221.21) Ms (ESI) 222 (M+ H™'b) tert-Butyl _
{2- [(net IHé}gxgeﬁgbannyl)nethoxy]ethoxy}acetate 55 20 1.3 m of thionyl
chl oride are dt a solution of 2 g of {2-[(nethoxynethyl - _
carbanDyI)nethoxy]ethoxy}acetlcaC|d 39 in 20 m of nethylene chloride, and
the mixture is stirred at 60C for 1 h. 51.3 nl of teegZbutanol are added,
and the mxture is then stirred atg_rofpm t enperaparg fogZanother 2 h.
Water is added, the m xture is 25 e acteed wi tN) _he : t-ori de and the
extract is concentrated g|V|ng 55. 26 June 2005 38 N106 (277.32) M
(ESI) 222 (M + 20H - tert HO OAS YOH f c) it - But vl
(2-(2-[3-(3- butyP?dlrret | NtN.3- et hyh: 40hydrexys di 0x0-2, 3, 4,5- 5
tetrahydro-g™Fk \ _ i epl n-5-yll) phéenyl am no] etgpoxy} et hoxy) acet ate 56
Synt hesi s @ ,'0 startingtrom55 and 5-(3-am nophenyl) - 3- butyl
di met hyl & no- 3- et hy<T1, 0Xx0-2, 3,4,5-tetrahydro-1
H benzo[ b] t hi epi n-4-ol . 4H52N207S1 (632.87) Ms (ESI) 577 (M +2*H -
tert-Bu) 0 O F O-S~

F
{3-Butyl—3-ethyl-5—[3-(2-{2-{(4-{1~(4-f—|uorophenyl)~3-{3_-(4-ﬂuoropheny!)-a-hydroxy—
propyl]-4-oxoazetidin—2-yl}benzylcarbamoyl)methoxy]ethoxy}ethylamino)phenyl]—4-

5  hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H- -benzojbjthiepin- 7-yl}d1methy!ammomum |
trifluoroacetate (58)

a) {27[(Methoxymethylcarbamoyl)methoxy]ethoxy}acetic acid (54)

10 A solution of 5.5 g of O,N-dimethylhydroxylamine hydrocﬁloride and 9.6 m} of
diisopropylethylamine in 50 mi of acetonitrile and 40 ml of DMF is addedto a
solution of 10 g of dioxaoctanedioic acid, 13 ml of diisopropylcarbediimide and
11.4 g of hydroxybenzotriazole in 70 m! of methylene chloride, and the mixture is

- stirred for 12 h. The reaction solution is concentrated and p'urified by silica gel .
15 | chromatography (ethyl acetate/heptane/methanol/acetic acid = 8/10/1/1 -> 0/0/1 on).

CaHisNiO4 (221.21) MS (ESI) 222 (M + H)

_ b) tert-Butyl {2—[(methoxymethylcarbamoyl)me_thoxy]ethoxy}acetate (55)
20
| 1.3 ml of thionyl chlonde are added to a solution of 2gof {2-[(methoxymethyl-
carbamoyl)methoxyjethoxy}acetic acid 39in 20 ml of methylene chioride, and the
mixture is stirred-at 60°C f_or 1 h. 1.3 ml of tert-butanol are added, and the mixture is
then stirred at room temperature for another 2 h. Water is added, the mixture-is

25  exiracted with methylene chloride and the extract is concentrated, giving 55.




E

P, OFNOH O/ HOO"OQO\,/,NH\ d)
(3-Buty|-5-{3-[2-(2-carboxynethoxyethoxy)ethylanino]phenyl}2§3§ﬁ dagsd- hydro
xy- 1, 1-di oxo-2, 3, 4, 5-tetrahydro-1H benzo[ b] t hi epi n-7-yl ) di net hyl amoni um
trifluoro- acetate 57 15 A solution of 90 ng of tert-butyl
(2-{2-[3-(3-butyl -7-di met hyl am no- 3- et hyl - 4- hydr oxy-

1, 1-di oxo-2, 3,4,5-tetrahydro-1 _
H—benzo[b]thiepin-5-y|)pheny|anino]ethéﬁy}ethoxy)- acetate in 1 m of

nmet hyl ene chloride and 1 m of trifluoroacetic acid is stirred for 2 h -and
then concentrated. The. product is purified by HPLC ( Knauer

Eur osphere 100816 28748y M i a0 sang fLuok etic acid)/acetonitrile:
(0.1 PR LR Ecis?)EE:’%%%J’z H et 50 510700y, - '
C30H44N207S1 (576.76) MsS (ESI) QJ_ZSM +H /0 O0os" FIF_ FOHNOH OHN

O NO ,
L

_ c} tert-Butyl (2-{2-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1, 1-dioxo-2,3,4,5-
5 tetrahydro-1H-benzo[b]thiepin-5-yl)phenylaminolethoxy}ethoxy)acetate (56)

-Synthesis analogous o 50 starting from 55 and 5—(3—aminophenyf):3~butyi-7.-
dimethylamino-3-ethyi-1,1-dioxo-2,3,4,5-tetrahydro-1 H.—bénzo[b]thiepin-4-ol-.

10 Ca4H52N20781 (632.8_7) MS (ES[) 577 (M +2*H - tert-Bu)
o :

d) (3-Butyl-5-(3-[2-(2-carboxymethoxyethoxy)ethylaminolphenyl}-3-ethyl-4-hydroxy-
1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl)dimethylammonium trifluoro-
acetate (57)

15 , _

A solution of 30 mg of.!erlﬁbutyl (2—{2—[3'-(3—butyi—7-dimethylamino—S-ethyl—4-hydroxy-
1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[bjth iepin-5-yl)phenylamino]ethoxy}ethoxy)—
acetate in 1 ml of methylene chloride and 1 mi of !_riﬂuoroaéétic acid is stirred foré h

" and then concentrated. The product is purified by HPLC (Knauer Eurospher-100-10-

20 C18, water (0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acud) ~80/20




F 5 e
{ﬁ gutyl 3-ethyl-5-[3-(2-{2-[(4-{1-(4-fl uorophenyl)-3-[3- (42)j H%%H})enyl) 3
- hydr oxy-
propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) net hoxy] et hoxy} et hyl am no) phenyl
]-4- hydroxy-1, 1-di oxo- 2, 3, 4; 5- t et r ahydr o- |
H benzo[ b] t hi epi n-7-yl }d| nmet hyI ammoni um trifl uoroacet ate 58 10 55 ng of
4- (4-am norret hyl phenyl ) - 1- (4-f 1 uor ophe§l ) - 3-[ 3- (4-f | uor ophenyl ) - 3-
hydr oxypr opyl %gzetldl n-2-one are added to a solution of 40 ng of
(2- {2[3'6‘3 W!| - 7- di et hyl ami no- 3- et hyl - 4- hydr oxy- |
, 1-di oxo- 2, 3, 4, 5-tetrahydro-1 H benzo[ b] t hi epi n- 5-
yI ) phenyl ami no] et hoxy} et hoxy) acetic acid conpound with trifluoroacetic

acid, 37 QdoHaiN.Cd5j mmwsmgg(ﬁmwdﬂ 26 ng of hydroxybenzotriazol e and
40 pI of triethylamne in 15 m of di rrethylforrramde and the mxture is

stirred for 12 h. The reaction soI ution 1is concentéat/ﬁd and separated by

HPLC ( Mer ck- Hi bar - Li chrospher 100- RP-182 water (0,19%tXi oroacetic
acid)/acetonitrile (O. 1%tr|fluoroa ' aC|d) = @ 0( 90
C57H67F5N4010S1 (1095, 22) Ms (ESI) f9 (W+ H “Re o005 40 Exanpl e
XXIXO 0z~=s NOH OHNO NOO F FOHFF

OH H

S e
. i 4] H
F 2 N _

E

5 e} {3-Butyl-3-ethyl-5-[3-(2-{2-{(4-{1 -(4-ﬂuorophenyi)—S-[3-(4-ﬂuoréﬁﬁenyl).—S-hydroxy-'
propyl}-4—oxoazetidin—2-yl}benzylcarbamoyl)methoxy]ethoky}ethylamino)phenyi] 4-
hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H- -benzo[b]thiepin- 7—yl}dcmethylammontum
trifluoroacetate (58)

10 55 mg of 4—(4-aminomethylphenyi)-1—(4—fluorophenyl)-3-[3—(4—ﬂuogophenyl)-S—
hydroxypropyilazetidin-2-one are added to a solution of 40 mg of (2 -{2-[3-(3-butyl- 7-
dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5- -tetrahydro-1H-benzo[bjthiepin-5-
yhphenylaminojethoxy}ethoxy)acetic acid compound with tnﬂuoroacetlc acid, 37 ul of
diisopropylcarbodiimide, 26 mg of hydroxybenzotriazote and 40 1) of triethylamine in

15 2 ml of dimethyiformamide, and the mixture is stirred for 12 h The reaction solution

is concentrated and separated by HPLC (Merck-Hlbar-LlchrOSpher 100-RP-18, water
(0 1% trifluoroacetic acid)/acetonitrile (0.1% triflucroacetic acid) = 80/20-> 10/90).

CorHerFsN4O10S1 (1095.22) MS (ESI) 981 (M + H)
20



-[(3-{1-(4-fl uorophenyl)

r oxy-
benzyl car banoyl ) net hoxy] et hoxy} et1thfn§n210r?g) phenyl

,4,5-tetrahydro-|

{3-Butyl-3-ethyl-5-[3-(2-{2
3-[3-(4-fluorophenyl)-3-hyd
propyl ] - 4- oxoazeti di n-2-yl }
}-4 5 hydroxy-1,1-dioxo-2,3
H benzo[ b. ]thiepin 7-yl }di met hyl ammoni um trifluoroacetate 59) Synthesis
anal ogous to 58. 10 C57H6YF5N4010S1 (1095 22) Ms (ESI) 981 (M + H Exanple
XXX 0~ OHF ON> \ N10 HN H .

2-(2-{[3-(3-Butyl -7-di met hyl am no- 3- et hyl - 4- hydr oxy- 1;

1- di oxo- EXAMPELX¥ ahydro-1 H 15

benzo[b]thlepln 5-yl ) phenyl car banoyl ] net hoxy} et hoxy) - N-{% [3-[3-(4-fluoroph
enyl ) - 3-
hydr oxypr opyl ] - 2- (4- met hoxyphenyl ) - 4- oxoazeti di n- 1- ENX .cetanlde 65
21 June 2005 41 a) '
3-[5-(tert-Butyldi net hyl sil anyl oxy) - 5- ( 4- quorop ; nt eyl j - 4- phenyl -
oxazol i di n-2-one 60) 5 27 g_of

h
y
2
d

in-2-one, 13.6 g
ol e are dissol ved
'=n1de and |rred at 60C f8r 90 mn. After the end
gture is dissolved in ethyl acetate and extracted.

twice with water. The org phase is dried over gagnesi um sul fate,
filtered and concentrat edr reduced 10 pre This gives
3-[5-(tert-butyl di methyl si Wl oxy) - 5- (4-fl uor en bhpent anoyl j -

4- phenyl oxazol i di n- 2- one of m)fecul ar wei ght 471F65 (C26H34FNO4SI ) ; Ms

(ESI )* {3-Butyl-3-ethyl-5-[3-(2-{2-{(3-{1-(4- fluorophenyl)-3-[3- (4~ﬂuorophenyl)-s-hydroxy—
propyl]-4-oxoazetidin-2'~yl}benzylcarbamoyl)methoxy]ethoxy}ethylga_'_nino)phenyl]—4~ _
5  hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1 H—benzo[b]thiepin-,?-yi}dEh;e—athylammonium .
trifluoroacetate (59)

Synthesis analogous to 5§8.

10 CsHgrFsNiO1oS; (1095.22) MS (ESI) 981 (M + H)

Example XXX

2—(2-{[3-(3-8ut‘yl—?—dimethylamin0~3-ethyl~4-hydroxy—1 1-dioxo-2,3,4 5-tetrahydro-1H-
.. 15 benzo[b]th:epm-5-y!)phenylcarbamoyl]methoxy}ethoxy)-N-{4-[3—[3-(4-ﬂuorophenyl)~3-
hydroxypropyl}-2-(4- methoxyphenyl)-4-oxoazetidin- 1-yl]benzy[}acetamlde (_6_§)



340. 28 (MH-HGCSi (CH3) 2C(CH3) 3) b)
4-[5-(tert-ButyIdinethylsiIanyloxy)-5-(4-f|uorophenyl)-1-(4-ﬂﬁthgﬁ¥g?enyl)-
2-(2- 15 oxo-4-pheny|oxazo|idine-3-carbony|)penty|anino]ben% S 61)
16.2 g of : : _
3-[5-(tert-butyl di nethyl silanyl oxy)-5-(4-fl uorophenyl)pentanoyl]-4-phenyl -
oxazolidin-2-one are dissolved in 350 m_ of dichloronethane. 19.8 ml of

Hi inig base and 10.14 g of 4-[(4-nethd¥&phenylinino)nethyl]benzonitrile
are added to the 20 solution, and the solution is cooled to -10C. 8.52 m
of trinmethylsilyl trif late are added to the cool ed solution, and the

sol-ution e384t - A Dy Lon is then cooled to .
-30C, and ﬁ%ﬁrﬁ( tb%??%%ﬁ??ﬁﬁ%&% I@oGi fgg@g?%ﬂ%%n%ngyﬁgﬂwyﬁmeﬁ reaction
m xture i@xanofidineztone (6@om -30 to -40C for 2 h. The solution is then

allowed to warmto roomtenperature and washed successively with 200 m of
25 2N sul furic acid, 300 mM of 20% strength sodi um hydrogen sulfite

sol ut ison 2ing of at{5-@aflicaopemyl)s-BedBypEritaoy LBnekRHaRLLIBNESE ésﬁﬂéi ed over
magnesi um sul fatei and concentrated under reduced pressure and t he° Pesi due
i s purifi¥dediPulyldimelhysityl ghicride andHOR aéinidagplezare dissohvetin 3Bhmofgi ves

4-15- (terdj ek ; | f - .

ph[enyl( ) erldl?%mn%f?ﬁg% {yeél@(? )Bﬁrgé[(% %f(%%?f - %ﬁeljﬂﬁ?(r%% gt e N Be repgfigy Meent yi

30 ami noj'BEH¥FEA t?lts'ﬁpgedﬁn aiblybacdtate ael glitacl@d vide (IR WG BERPyAnicMS (ESI) :

590. 51 [, : CLH 20 )

4-[3-[ 3- E t ePﬁ‘%ﬁF@@%@%‘gﬁéﬁqﬁmﬁ%?'ﬁgf%qu Gonasphalad ynsles sedigcest ( 4- met ho
- pp Arexhiz efivedi PELaak-ba - '

A5t (ter put yld Be{;’hyl?’ﬁ? Po%'??f“ Py F 8 Susrobhonylpentanoyl ooy ) -

5 21 2- ofeP e PRRFPEIE PR PhBoLCUlar RRig Henbs (Gt im6 NSBEIOMS (S ar o

di ssol ved4iorps 34 +-mO$]§C;q95¢wH&§3§rt- butyl ether, 18.6 m of

N, O-bis(trinethylsilyl)acetamde'and 1.86 m of a 1 M 5ol ution of ,
tetrabutyl amonium fluoride in tetrahydrofuran are added and the m xture

Cof aceti D Adrd AR RIREISIHR LA PRI BN AR ey

15 oxo-4-phenyloxazolidine-3-carbonyl)pentylamino]benzonitrile 61) -

16.2 g of 3—{5—(tert—butyldimethyisilanyloxy)—S—(4—fluorophenyl)pentanoyl]-4-ph’enyl—
oxazolidin-2-one are dissolved in 350 ml of dichloromethane. 19.8 ml of Hiinig base
and 10.14 g of 4-[(4-methoxyphenylimino)methylibenzonitrile are added to the
20 'solution, and the solution is cooled to —10°C. 8.52 mi of trimethylsilyl triflate are
added to the cooled solution, and the solution is stirred at —10°C for 30 min. The
solution is then cooled to -30°C, and 44 ml of titanium tetrachloride solutidn are
added. The reaction mixture is stirred at from —30 to -40°C for 2 h. The solution is
then allowed to warm to room temperature and washed successively with 200 ml of
25 2N sulfuric acid, 300 ml of 20% strength sodium hydrogen sulfite solution and sat.
sodium chloride solution. The organic phase is dried over magnesium sulfate' and
concentrated under reduced pressure and the residue is purified on silica gel using
n-heptane/ethyl acetate 3/1. This gives 4-[5+(tert-butyldimethylsilanyloxy)-5-(4-fiuoro-
phenyl)-1 -(4-'m'ethoxypheny-l)-2_-(2—6xo-4-phenyloxazolid ine-3-carbonyl)pentyl-
30 amino]benzonitrile of molecular weight 707.93 (C41H46FN3058E); MS (ESI): 590.51
(MH* - C7H5Ny). - ‘ |




10 reduced pressure and the re5|due IS purlfled on silica gel using
tol uene/ ethyl acetate 50/1. This gives 0 '
4-[3-[3-(tert-butyldi net hyl silanyl oxy) - 3- (4- quorophenyI)propfﬁ] %JEZ-
met hoxyphenyl ) - 4- oxoazeti di n-1-yl]benzonitrile of nolecul ar weight 544.75
(C32H37FN2038i); M5 (ESI): 545.56 (MtH ). 15 d)

4-[3-[ 3-(4-Fl uorophenyl) - 3- hydroxypropyl] 2- (4- met hoxyphenyl ) - 4- oxoazeti di n
-1 - yl]benzonitrile 63 3.5 g of
4-[3-[3-(tert-butyldi nmet hyl sil anyl oxy) - 3 (4-f1 uor ophenyl ) propyl ] - 2- (4 met ho
Xy- pheny&)4-§3- B(Gmaunddlmelhmlphglmzw)a&(ﬁfherwtmndl)mpyl]ﬁactturﬁe% I\/Yd I

sol ution

t et-rahydr of ac et i cid and 8.03 of al
of tetrad@{%@%%g?%ﬁ%“ﬂ%‘aﬂ]%%‘%oﬁ 'E'!gt(ggﬁydrofuran are added and the mixture
is stirred at roomterrperature for 2 h: ' Another 4.82 m of the

tetrabutyig’rm& ride solution are then added, and stirring is
cont i nued 4 t?‘é%h@’l"ﬂ?’ﬁﬂﬁ"ﬁ"@ﬂylaﬁﬂrﬁé‘? -figosppheng)- -t déineethoeppitdnyt)-

m XLse IR eRsAH RN 5 ARG BEARBIN Aol ifud SR BSoLS R 1 1T

by silic ? chr omat ogr aphy usin ane
gi ves 4- [380 ml phmpthybiest-butyl ether 18.6 mi of N, 0 bls(trnmethylsuIyl)acetamlde and

henyl h tidin-l-yl]b tril
Do o e YUY REOich i de PR M BRE R s aR T Sianygtoian dmert ) e)
1- (4- Ami rauiuleumdqahermykt)u@m[simeé dtlrumehﬁiéyémr@fdﬂm{ ONGY BBYbActtr( Had et hoxy
- 30 phen d%aa iédﬂln 2-one 64 1.22 g

4-13-[3- (‘% u RLAGEYC agi ?ﬁ%&%ﬁ B@F?aczwp@mﬁwwnyayedmm 21 June
20051043 reéag@dcrbidsdang!dnoans 98didiad lspieabrosifla 68l dsﬂ‘nggigh,{?n dnglaangs 1

m of conc. ammpbnia solution and an excess

the m xt 3P4 -iisgives 4d348- (wﬁbmﬂdmnethhlyqug@ry)w@sfm@nmymﬁrm o1 8 h

The reactif | era e overni ght; the
next day, ﬁoﬂ}d?h E’%P@A @g&{;@dgﬁjjﬁ ef' ggklltrfi?f’ g{iequiar 4t?501t ed” under
reduced. ﬂaﬁtbtﬁféacaﬁd Mse(ESIEisd666 @edhi fied by silica gel chr omat .ogr aphy
usi ng di chl or onet hane/ net hanol / ammoni a sol ution 10/1/0.1. This gives

1- (4- am nonet hyl phenyl ) -3-[ 3-(4-fl uorophenyl ) - 3- hydr oxypr opyl | - 4- (4- met hoxy
- 15  d) 4-[3-[3-(4—FIuorophenyl),—S—hydroxypropy!]—2-(4-methoxypheny!)—4-oxoazetidin’é1 -

yl}benzonitrile (63)

3.5gof 4—[3—[3-(tert—buty!_dimethyisilanyloxy)-3-(4-fluorophenyi)propyl]-2-(4-methoxyf
phenyl)-4-oxoazetidin-1-yllbenzonitrile are dissolved in 65 mi of tetrahydrofuran, 0.74
. 20 mlof acetic acid and 8.03 ml of a 1 M solution of tetrabutylammonium fluoride in
tetrahydrofuran are added and the mixture is stirred at room temperature for 2 h:
‘Another 4.82 mt of the tetrabutylammonium fluoride solution are then added, and
stirring is continued at reflux temperature for another 3 h. The cooled reaction
mixture is concentrated under reduced pressure and the residue is purified by silica
25 gel chromatography using ri-heptane/ethyl acetate 2/1. This gives 4-[3-[3-(4-fluoro-
pheny!)-a-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1 -yi]benzdnitrile of
molecular weight 430.48 (CasH2sFN2Os); MS (ESI): 431.24 (M+H").

. €) 1-(4-Aminomethylphenyl)—3—[3-(4-fluorophenyl)-3’-hydroxypropyl}-4~(4—meth0xy-
30  phenylazetidin-2-one (64

1.22 g of 4-{3-[3-(4-fluorophenyl)-3-hydroxyp ropyl]-2-(4-methoxyphenyi}4-oxo-




phenyl )azet|d| n- 2- one of nol ecul ar wei ght 434 51 (C26H27FN203) M5 (ESI):

418.2 (MH - NH3). 10 f) 21 June.2005_ -
2-(2-{[3-(3-Butyl -7-di met hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- TF’B APStetra
hydro- 1

H benzo[ b] t hi epi n-5-yl ) phenyl car banoyl ] met hoxy} et hoxy) - N-{4-[3-[3-(4-fluoro

phenyl ) - 3- hydr oxypr opyl ] 2- ( 4- met hoxyphet¥/| ) - 4- oxoazeti di n-1 -yl | benzyl }acet a

mde 65 15 At roomtenperature, 140 ng of
(2-{[ 3- ( 32ERtdin-13l]aprariffileaarertislhachi 901k ptietbrgel, 10 il of conc. ammonia

- bengof b aiae il BAGKEE S Raney niskel Arp Adki 497 Ine YNGR 5tiee 605 17 s

100 ny ofand @mydmgmrmémdr@bémolb)a;ﬁer@ﬁ(?Ihé kem:ltlt@n amxture is allo;vreg tglcsoglo ﬁ ed i
t e azetl dl n one

B of S50t ey Ry pleintt B8 gt KRV, 0% phibbiey sciemsveraih Wirateds a5 g of

L et h - Sedribenttasat ihden radueBt phddia ahcthb FeglBud KHRARHBY ety added and

the mxture is stirred at roomtenperature for e reac on m xture
i S concerﬁh‘@'ﬁ"é‘@giﬁﬂ@fU%’%G@éﬂ)m@ﬁﬁﬂwl@eﬂlﬁ@ﬁamm belotion 30HA0ledThie t he

' d W t h sat
ot um crioss B aifoman ATk ot fioroBobneh oS aR iR GhbPiRnesi um
sul fat e, phenybazalidima-onerad emtleatiadweiyie 134 50 UOseHHFRSBYT MIS (EBIR 49Byde

pr oduct I.f,iied chromat ographi cally (RP18; dichl oronmet hane/ net hanol .
92/ 8, a‘%ﬁ r 25 mn to dichloronethane/ met hanol 96/4). This gives the

prodUOt of nmelting point 116-125C. Ml ecul ar wei ght 1007. 24

H67F O1oS ES 1008,53 (M+H .). 21 June 2005 } 44 Exanple
§(>(25X|6 01 (2- {B3—(3 Butyl('7 dm)lethylamlno—S-e(ethyi-tt -hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-

1H-benzojbjthiepin- 5.yl)phenyicarbamoyl]methoxy}ethoxy.)—N-{4f[_3:[3-(4—ﬂuoro-
phenyl)—3'hydroxypropyl]fz-(tl—methoxyphenyl)-4-oxoazetidin-1:)/_I]benzyl}acetamide _
(65) _

15
At room temperature, 140 mg of (2—{[3¥(3~butyl-7-dimet-hylamino~3-ethyl-4—hydroxy-
1,1-dioxo-2,3,4,5-tetrahydro-1 H-benzo[b]thiepin-5-yl}-phenylcarbamoylimethoxy}-
ethoxy)acetic acid (17) and 100 mg of 1-(4-aminomethylphenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl]-4-(4-methoxyphenyl)azetidin-2-one are dissolved in 5 ml of

20 dimethylformamide, 35 mg of 1-hydroxybenzotriazole and 45 mg of 1-eth§!-3—(3-
dimethylaminopropyljcarbodiimide hydrochloride are added and the mixture is stirred
at room temperature for 6 h. The reaction mixture is concentrated under reduced
pressure. Dichloromethane is added to the residue, the mixture is extracted twice

. with water and once with sat. sodium chloride solution and the organic exiract is

25  dried over magnesium sulfate, filterea and concentrated under reduced pressure.
The crude product is purified éhromatographically (RP18; dichloromethane/methanol.
92/8, changed over 25 min to dichloromethane/methanol 96/4). This gives the
product of melting point 116-125°C. Molecuiar welght 1007.24 (056H67FN4O1OS) MS
(ESI): 1008.53 (M+H").




FONH O0OTO -N -HN 110 10 HO
N-[ 3- (3-Butyl - 7-di net hyl am no- 3- et hyl - 4- bydr oxy-1, 1- di oxo- Zzﬁd&e%ég%trahydr '
o-1 H=5
benzo[ b] t hi epi n-5-yl ) phenyl ] - 2- { 2- [2 ({4-[3-[3-(4-fl uorophenyl)-3-hydroxypr
opyl ]-2-(4-
met hoxyphenyl ) - 4- oxoazeti di n-1-yl ] benzyl car banoyl } met hoxy) et hoxy] et hoxy} -
acet am de 66 The conpound of exanple 344s prepared |ike that of exanple 2,
with the difference, 10 that '

[2-(2-{[3- (3 but yl - 7- di met hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-
tetrahyd

H benzo] b@’f‘fﬂ"@iﬁ XX¥l yl ) phenyl car banoyl ] met hoxy} et hoxy) et hoxy] aceti c aci d
20) is used instead of 17 Mbleecul ar. wei ght 1051.29 (C58H71FN4ACL1S); M5
(ESI'): 1052.51 (MrH ).. 2 {une 2005 45 Using the nethod described bel ow,
the activity of gs of the formula | according to the invention
was exam ne on ~Chol est erol absorption + 3Htaurocholic acid
excretion excrenment of mce, rats or hansters NVRI m ce,
Wstar rafs, kan hansters (in groups of n=4-6) are kept in
nmet abol i ¢ cages, @ fed wth a standard diet (Altromn, Lage
(Li ppe)). The afternoon™g

] nyto the admnistration of the radioactive
tracers (14C-chol esterol), feed is renoved and the animals are
adapted to grates. Additionallyd th@ aniwals are labeled s.c. with 3H TCA
(taurocholicacid) (for exanple N

Fhor

N-[3-(3-Butyi-7-dimethylamino-3-ethyl-4-hydroxy-1, 1 ~dioxp-2,3,4,5~tetrahydro-1-H-

5  benzo[bjthiepin-5-yl)phenyl}-2-{2-[2- ({4-[3—{3 (4-f!u'orbphenyl)-3-hydroxyprOpyl}-24(4—
methoxyphenyl)-4-oxoazetidin- 1-yl]benzylcarbamoyl}methoxy)ethoxy]ethoxy}-
acetamide (§§_)

. The compound of example 3 is prepared like thaf of example 2, with the difference,
10 - that [2-(2-{[3—(3—buty]-?-dimethylahino—3-et‘hyl-4 -hydroxy-1,1-diox0-2,3,4,5-
| tetrahydro-1 H-benzo[b]thiepln-5-y|)phenylcarbamoyl]methoxy}ethoxy)ethoxy]acetic
acid (20) is used instead of (17).
Mo[ecularwelght 1051.29 (CssH71FN4O4118); MS (ESD: 1052.51 (M+H"),



1 pCi/mouse up to 5 pO/rat) 24 hours prior to the peroral adm ni stration
of the test neal (14C-cholesterol in Intralipid(r) 20, Ph {%82(%% ohn).
15 Chol esterol absorption test: 0.25 m/nouse Intralipid (a:)5

(Phar maci a- Upj ohn) ((Spi ked with 0.25 pC of 14C-cholesterol in 0.1 ng of
chol esterol) are adm nistered perorally by gavage. 20 Test substances were
prepared separately in 0.5% nethyl cellul ose (Sigma)/5% Sol utol (BASF,
Ludwi gshafen) or a suitable vehicle. Th® adm nistration volunme of the test
substance is 0.5 m/nouse. The test substance is adm nistered i medi ately
prior toUshey theshetmedldestibadbélpivi tHeaheatvag dl\litﬁelflcoriaﬁé‘um&ﬁé%@ﬁdla I

(chol est erol .absor est 25 The feces are collected over a period of
24 h: f e85 glqgﬁpﬂg‘fﬂ"ﬁ’ﬁ” PN YRS XABIRRYer o  and 3H-taurocholic acid (TCA)
is determined after 24 hours. The livers are renoved and honogeni zed, and
al i quot s are |nC| nerated in an 30 oxi mate (Mdel 307, Packard) to determ ne
t he anoukEiles Anqieslere --'m" iaheh Hrka rd@émhcmm«iznxu:dtnhsuswe‘,all June
2005 546 s. The total weight is determned, the .
sanpl e |e£¥'@ @M&ﬂn d ¥56% fe fined volune and then hom)geni__zed, and
an aliquot is evaporated to dryness and 5 incinerated in an oxi mate (Mdel

307 fro kard r. the incineration of radioactively |abeled sanples):
t he ammpﬂ:@fmﬁcﬁd a'@f r4je of Gielder SyAgn hamsters (jnsgroups phpat-8) @k kepttine

amount oﬁme%&dl;a%géath&eaﬁéﬁa@%d%ﬁ.&Q%@%& f?elt gAIirﬁgﬁrggédg\ée('LﬁjI%e that is

excreted_(dual isotope techni a Q cl ose-
ef f ect cme/éﬂamonmr@rﬁbtrwtwmtmoe@fmwmammtmhetsr(é Geholesioadt),of TCA

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

Additionaily, the animals are labeled s.c. with *H-TCA (taurocho!itfacid) (for ekample
1 uCifmouse up to 5 yCifrat) 24 hours prior to the peroral ‘adminiatration of the test
meal (*C-cholesterol in intralipid® 20, Pharmacia-Upjohn). |

15 '
Cholesterol absorption test: 0.25 ml/mduse Intralipid ® 20 (Pharmacia-Upjohn)
({Spiked with 0.25 uCi of '*C-cholesterof in 0.1 mg of cholesterol) are administered-
perorally by gavage.

20 Test substances were preparéd separately in 0.5% methylceliulose (Sigma)/S%
Solutol (BASF, Ludwigshafen) or a suitable vehicle.
The administration volume of the test substance is 0.5 m/mouse. The test
substance is administered immediately prior to the test meai (Intralipid tabeled with

C-cholesteroi) (cholestero! absorption test). '

25 |

| The feces are collected over a period of 24 h: fecal elirmination of f‘C-chaleateral' |

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

The livers are removed and homogenized, and aliqLiots are incinerated in an
30 oximate (Model 307, Packard) to determine the amount of ”C-cho!esterol which had
been taken up/absorbed




10 chol esterol is doubled, based on a control group treated at the sane
time. Liver sanples: The anmount of 74C-chol esterol taken '-ﬁ] t,‘{tg) l'i ver

i s based on the adm ni stered dose. The ED50 val ues are |nterp 3 froma
dose-effect curve as the dose at 15 which the uptake of 74C-chol esterol by
the liver is halved (50%, based on a control group. The ED50 val ues bel ow
‘denonstrate the activity of the conpounds of the formula | according to
the invention 20 Exanple No. ED-50 (liwer) (ng/nousel 11 0.01 111 0.03
VII1 0.003 25 XXV 0.01 XXXI 0.1 As can be seen fromthe table, the :
conpoundsEwdluatienf ormul a | have very good cholesterol-1lowering action. 21

June 2005_ 47 Bi oabsorptlon The bi oabsorption of the conpounds of the
formula IE ed using the Caco 5 cell m)del (AR Hilgers et al.

Caco- 2 ceffe m%égmrédaﬁerﬁu{aad eéé}ﬁgféf.egnéééﬂ hiywdigt @S&d%%(%“t estinal

nucosa, Pharm Res. m t he nmeasure be seen
t hat the \mlum@@oﬁpthear@hombgeme@,(ﬂmbmahqwﬂ is ehapdratetitbalnesscaidli ng to the

or or Sar iR BRI Bfimind fGSer 02N acRard e B *‘ge%sm?bo b1 s "
Appar ent rpdicattivednlabelekifsames): the amount of radioactive *H-H,O and "*C-COQ, is
extrapolated to the amount of *H-taurocholic acid and “C-cholesterol, respectively,
that is excreted (dual isotope technique). The EDzo values as dose from a dose-
effect curve are interpolated as those doses at which the excretion of TCA or

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

Liver samples: e

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

group.

The EDso vaiues below demonstrate the activity of the compounds of the formula |
_ according to the invention
20

s Exampie No. _ EDsg (liver) [mg/mouse]
| i _ 0.01
i _ 0.03
~ovii _ 0.003
25 C XXV A 0.01
XXXI _ ) 0.1

As can be seen from the table, the compounds of the formula | have very good
cholesterol-lowering action.




Papp [Cm's] 4.88 x 1006 3.67 x 10-09 (according to Lit. Hilgers) Estinmated
human bi oabsorption 100% <1% OH OH O/ 20 Reference S”%UU%ZOE

Ezetim be 21 June 2005 WO 02/50068 48 PCT/ EP01/ 14532 d ai i
conmpound of the formula 1, 5 R R OHI t' \ RR N RS OR3 R4 in which
10 R1, R2, R3, R4, R5, R6 independently of one another are (Co-(:, 30)-

al kyl ene-L, where one or nore carbon atons of the al kyl ene radl cal may be .
repl aced by -0-, -(C=0-, -CH=CH, -CE®&/ -N((C, -C5)-alkyl)- -NH; 15
H F d, Br, t, CF3, N2, CN, COO—I CO( C, - Co) al kyl CO\IH2, :
CONH( C, - C6) al kyl , CON[ (C, -Co) al kyI]2 (C, -06)-al kyl, (C2-C6)-al kenyl,

Bioabsorption:

The bioabsorption of the compounds of the formula 1 was examined using the Caco
5 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

_ .1 G compounds described in the prior art (reference structure):

Reference structure| - Example Xl

15  Apparent partition coefficient
 Pagp lom/s] | 4.88 x 10 3.67 x 10
(according to Lit. Hilgers) - ‘

Estimated human bioabsorption 100% < 1%
OH

OH

20 Reference structure:

Ezetimibe



(Crce)-al kynyl, O(C, -C6)-al kyl; where one or nore hydrogens in the

al kyl ene radicals. may be replaced by fluorine; 20 SO NH2, ) 5=0)

al kyl, S2N (C,-C6)-al kyl]2, S (C -CB)-alkyl, S (CH?),; hesg;mqoogs

SO (C1-C6)-al kyl, SO (CH2),; phenyl, S02-(C -C6)-al kyl, S02-(CH2),;

phenyl, where n =0 - 6 and the phenyl radical may be substituted up to two

tinmes bymﬁa %Br OH, CF3, N2, CN, OCF3, O0-(C,-Co6)-alkyl, (CC5)-alkyl,

NH2; 25 068 _ 6)-al kyl, N((C,-C88-al kyl )2, NH( C, - CPGHEPO 1p1Sa |

0- (CHZ)n phenyl where n =.0- 6, where the phenyl. ring may be nono 21

June 2005;5i4Q: to trisubstituted by F, O, Br, 1, OH CF3, N, CN, OCF3,

O (C -06)- alkyl, (C -0C6)-al kyl, NH2, NH(Cl- CG)-aI kyl, N((C -0C86)-al kyl) 2,.

S2- CH3, COCH, COO(C C6) - aIkyI CONH2; 5L O ~O-S 5:114 R7 is methyl,

_ethyl, opyI u is H OH NH2, NH(C -C6)-alkyl; RO is

net hyl , hyl'ﬂ\C Ft?%)yi“d‘f{g’egﬁm%ab is methyl, ethyl, propyl, butyl: 15

wher & in each case at |east one of the radi cal s Rl to R6 nust have the

meani ng (Go- C30)-al kyl ene-L, where one or nore carbon. atons of .the

al kyl ene radi cal may be replacéd by -0-, -(CO-, -CHCH, -CC,

-N((C, -Co) - al kyI) or -NH-, apdihts pharmaceutically acceptable salts. 20
- ) e

"R2

R4 -
I
in which

10

| R1, R2, H;3, R4, R5, R6 . independently of one ahother are (Co-Cap)--
alkylene-L., where one or more-carbon atoms of the alkylene radical
may be replaced by -O-, -(C—O)— -CH=CH-, -C=C-, -N((C1—Cs)-alkyl)- or
..NH_

15
" H,F,Cl,Br, I, CF,, NO,, €N, COOH, COO(C{-Cs)alkyl; CONHsa,
‘CON-H(CrCa)alkyl CONI(C+-Cg)alkyl], (C,-Cs)-alkyl (Co-Ce)-alkenyl,
(C2-Cq)-alkynyl, O-(C4-Cg)-alkyl, where one or more hydrogens in the
alkylene radlcais may be replaced by fluocrine; ‘

20 | SO,-NH;, SOgNH(CrCe)-alkyl SO:N[(C1-Ce)-alkyl] , S- (C,-Ca)-aikyl S- |
.(CHg),.fphenyl, SO-(C4-Cq)-alkyl, SO-(CHz)n-phenyl, S02-(Cq-Ce)-alkyl,
S0,-(CHg),-phenyl, where n =0 — 6 and the phenyl radical may be

- substituted up to two times by F, Cl, Br, OH, CF3, NO,, CN, OCF;,
- O- (C,-Ce) alkyl, (C1-Cg)-alkyl, NH,; '
25 NH,, NH- (C1-Ce)-alkyl N((C,-Cs)-alkyl)g, NH(C,-Cy)-acyl, phenyl
| _'O-(CH_g_)n-phenyi, where n =0 — 6, where the phenyl ring rifdy be mong- -




2. A conpound of the formula 1, as clained in clalm 1, whereln Rl, R2, R3,
R4, R5, R6 independently of one another are (C4-,,C30)- al k%{ogqges%ooémere
one or nore carbon atons of the al kyl ene. radical 21 June 2 may be
replaced by -0-, -(C=O- or -NH; H F, d, Br, |, CF3, NO2, CN, COOH,
COQ( Cl-C5) al kyl, CONH2, CONH(C1l-Ch)al kyl, CON (Cl-GCs)alkyl]?2,

(Cl-Cs)-al kyl, (CrCo6)-al kenyl, 5 (C2-C6)-al kynyl, O (Cl-C6)- aI kyl, where
one or nore hydrogens in the alkyl ene4Padicals may be repl aced by
fluorine; S02-NH2, SO2NH( C1-C6)-al kyl, SO02N[ (Cl1-C6)-al kyl]2 ,

S- (C1- Cs) - al kyl, @tf(m)‘tm%'@mﬁl Cl%(@HCGFsaN@JCNSOCIFQ-@@,menyI

S02- ( C1-Cs) - al kyI d_t he phenyl -
radi cal may be 10 sdgstlg(%_%gjky W%“W Q‘ﬂyNgc‘ 85)3 D2, §P=2-6HB, N2,
CN, OCF3, O (G -COOH, Q- (CGQB%QIOQNHz‘NHZ NH2, NH (Cl-C6) - al kyl ,
N((Cl1-Cs)-al kyl)2, NH(C1-C,)-abyl,, phenyl, O (CH2),-phenyl,. where n = 0 -
6, where the' phenyl ring nay be nono- to trisubstituted by F, a, Br, f,
OH, @GF3,LNO2, ON, OCF3, 0-(Cl-C6) 15 al kyl, (C1-C6)-al kyl, NH2,

NH( C1- Cs) - al kyl , . N((C1-Cs) -al kyl )2, SO2- CHB COOH, COO(Cl CG) al kyI
CONH2; 0 ~0 S R7 ABR10~NR8R9

R7 - is methyl, ethyl, propyl, butyl;

10 R8. is H, OH, NH,, NH-(C,-Cs)-alkyl;
R9 ~ is methyl, ethyl, propyl, butyl;

. R10 ‘ is methyl, ethyl, propyt, butyl;
15 : , .
where in each case at least one of the radical‘s_ R1 to R6 must have the meaning
{Co-Cao)-alkylene-L, where one or more carbon, atoms of the. alkylene radical' may be
“replaced by -O-, -(C=0)-, :CH=CH-, -C=C-, -N((C1-Cs) alkyl) or -NF-, |
. and its pharmaceutically acceptable salts. -
20

2. A compound of the formula I, as claimed in claim 1, Wherein-

R1, R2, R3, R4, RS, R6 independently of one another are (CG“Cao)-

alkylene-L, where one or more carbon atoms of the alkylene radical



Formula L 20 R7 is methyl, ethyl, propyl,. butyl: R8 is H OH NH2,
NH (Cl-Cs)-al kyl; 21 June. 2005 51 RO is nethyl, ethyl, pfo@VJune!%d&

is methyl, ethyl, propyl, butyl; 5 where in each case at |east one of the
radicals RL to R6 nust have the meaning (Co-Coo)-alkylene-L, where one or
nore carbon atons of the al kyl ene radical may be replaced by -0-, -(CO-

or -NH, and its pharmaceutically acceptable salts. 10 3. A corrpound of
the formula I, as clainmed in claim1 0602, wherein Rl, R2, R3, R4, R5, R6

i ndependently of one another are (Co-C30)- al kylene-L, where one or nore

carbon atons of thaydesdptediadi@a(CI0Pp dgrapHee repl aced by -0-, (C-O)
or. -NH: H, F, d, Br, 1, CF3, NO2, CN, COOH, CoO(G -C6)al kyl, CONH2, :
CONH( C, - C6) al kyl , CC]\I[(C Co) al ky[] 2, (C1-Cg)-al kyl, (C2-Cp)- al kenyl ,

(52, o)l oyl @ ECoL@n: Sy NoAEN 00 SOGE CBRISER C1° 20,
SC2N[ (C, - 06) - al kyCPNVH( S+ (Gabslicg) CANE - CBjalkI-Qharityl, (CSC4 GlkdB) - al ky!
0. (512) phemy | RSO U)o B D e o sy~ S
CF3, N02, CN, OCFakyléﬁe Gadi€als Gy Bé kiplacé&by Fabrinbky! , NH2
SO2-NHz, SO2NH(C1-Ce)-alkyl, SO,N[(C;-Cs)-alkyl], , S~Cq-Ce)-alkyl, S-
(CHz)o-phenyl, SO-(C+-Ce)-alkyl, SO-(CH,),-phenyl, S02-(C4-Ce)-alkyl,
S02-(CHz)n-phenyl, where n = 0 — 6.and the phenyl radical may be
10 substituted up to two times by F, Cl, Br, QH, CF3;, NO,, CN, OCF;,
O-(C1-Co)-aliyl, (Ci-Co)-alkyl, NHy:
NHz, NH-(C1-Ce)-alkyl, N((C+-Ce)-alkyl)o, NH(C1-C,)-aieyl, phenyl
O-(CHz)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
 fo trisubstituted by F, Cl Br, I, OH, CF3, NO,, CN, OCF, O-(C4-Cg)-
15 alkyl, (C1-Ce)-alkyl, NH,, NH(C,-CG)~alkyI N((C1~Cs) -alkyl)z, SOz—CHa,
COOH, COO-(C,-Cg)-alkyl, CONH,:

20. _
R7 is methyl, ethyl, propyl, butyl;

R8 - . isH, OH, NHp, NH-(C,-Cg)-alkyl;



NH2, NH- (Cl-C6)-al kyl, N((Cl 06) - al kyl )2, NH(C1-C7)- acyl phenyl ,
O (CH2)"-phenyl; whereas = 0 -.6, where the phenyl ring mayzp SuHEDITS to
trisubstituted.by F, O, Br, I, OH CF3, N2, CN, OCF3, O (Ci1-C6)- alkyl,
(C, -06)-al kyl, NH2, NH(C, -C6)-al kyl, N((Cl-C8).-alkyl)2,. S02-CH3, 30 _COO—I,
COO (C,-C6)-al kyl, CONH2; 21 June 2005 52 OO S a~B R/ RIO-NR8 RO
Formula L R7 is nethyl, ethyl, propyl, butyl; 5 RBis H OH N-12,
NH-(C;-C6)-alkyl; RO is nmethyl, ethyl,51propyl, butyl; R10 is methyl,
et hyl, . propyl, butyl; 10 where one.of the radicals RL or R3 nust have the
meani ng (Co- C30)-al kyl ene-L, where one or nore carbon atons of the al kyl ene
r adi cal y be repl a1 G- or -NH-, and its pharnmaceuticallly
accept abllf{g sal ts. qgfgé%ﬁgf %%gﬁ%ﬁn@@ the formula | as clained i.n one or
nore of clains 1 to 3, wherein R, R2, R3, R4, R5, R6 independently of one

another gi§ - (C2Q7aNi ethyt, propyl, butyl:

5
where in-each case at least one of the radicals R1 to R6 must have the Mmeaning
{Co-Cao)-alkylene-L, where one or more carbon atoms of the alkylene radical may be
replaced by -O-, -{C=0)- or -NH-,
and its pharmaceutically acce'ptéble- salts.
10
3. A compound of the formula |, as claimed in ciéim 1 or 2, wherein
R1, R2, R3, R4, R5, R6 ' independently of one another are (Co-Cso)-
alkylene-l_ where one or more carbon atoms of the alkylene rad:cal
i5 _ may be replaced by -O-, -(C=0)- or -NH-;
H, F, Cl, Br, I, CF3, NO2, CN, COOH, COQ(C'}-Cs)alkyl, CONH,,
CONH(C1-Cg)alkyl, CON[(C;-Cq)alkyll,, (C1-Cg)-alkyl, {C2-Cq)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Ce)-alkyl, where one or more hydrogens in the -
20 atkylene radicals may be replaced by fluorine; |

g - S02-NH,, SOzN'H{C1-Cs)-alkyl SOzN[(Cy-Ce)-alkyils , S-{(C1-Cg)-alkyl, S-
(CHg)n-phenyl, SO-(C4-Cg)-alkyl, SO- (CHz),,vphenyI SOQ‘(Cr‘Cﬁ)‘BIkY]
'SOQ-(CHg),.-phenyl where n =0 - 6 and the. phenyl radtca! may be
substituted up to two times by F, Cl, Br, OH, CFs, NOg, CN, OCF;,

25 - O-(C,-Ce)—alkyi (Cy-Ce)-alkyl, NH,;

NH,, NH—(C,—CG)-aIkyl N{((C+- Ce)-alkyl)z, NH(C,-Cy)-acyl, phenyl
0-(CH2),.—phe_nyl, where n = 0 — 6, where the phenyl ring may be mono-
to tri‘substitutedbyF Cl, Br, I, OH, CF3, NO,, CN; OCF3, O-(C-Ce)-

_- alkyl (C-Ce)-alkyl, NHz, NH(C,-Cg)-alkyi, N((CI-CG)-alkyi)z, SOz-CHa,

30 - CQOOH, COO- (C,-Cs) alkyl, CONH;,




L

20 (C=Oo0-r(C3-C25)-al kylene-(C=0O0_,-NHL, where one or nore carbon atbms

of the alkylene radical may be replaced by oxygen atoms; H,oF;,dagoBr .

CF3, NO2, CN, COOH, COO(C, -0C6)alkyl, CONH2, CONH(C, CG) al kyl, :

CON (C, - CG) atkyl]12, (C -C6) alkyl, (C2 CG) al kenyl , 21 June 2005 53

(C2-C6) -al kynyl, O (C1-C6)-al kyl, V\/nere one or nore hydrogens in the .

al kyl ene radi cal s may -be replaced by fluorine; S02-NH2, SO2NH(Cl-C6) - al kyl,

SO2N[ (Cl-C6)-al kyl]2 , S-(C -04-al kyl ,58 (CH2), phenyl, SO (Cl- CG)-aI kyl ,

SO (CH2) ~- phenyl, S02-(Cl-C6)-al kyl, 5 SQ2-(CH2),-phenyl, where n 0 -6

and the phenyl rad| cal may be substltuted up to two tinmes by F, d, Br, OH,

CF3; N2, CN, OCF3, O (C -Cg)-alkyl, (C1l-C6)-al kyl, NH2; NH2, S

NH- ( C1- C6) - al-kyl , N((Cl-CG) al kyl )2, NH(C1-C7)-acyl, phenyl

O (CH2) 1- phenyl, where n = 0 6, ﬂ\er,@the phenyl ring may be mono-~ 10 to

trisubstituted by F, d, Br 1, ONgZE3; N2, CN, OCF3, O (Cl-Cs) alkyl,
COOH,

(Cl-CB)-al kyl, NH2, NH(Cl- Cey=altyl, N¢(CLuG6)-al kyl)2, S02-CH,
000 (Cl-C5)-al kyl, CONR2; L [oa JF &S

&)

0O~ B NR R9 C Fornul a

R8
Formuia q

R7 is methyl, ethyl, propyl, butyf;
"5 R8 is H, OH, NHy, NH-(C,-Cg)-alkyl;
RQ is methyl, ethyl, propy!, butyl;

R10 is methyl, ethyl, propyl, butyl;
10
| where one of the radicals R1 or R3 must have the meaning
(Co-Cao)-alkylene-L., where one or more carbon atoms of the alkyiene radical may be
replaced by -O-, (C=0)- or -NH-,
and its pha—rmace_utlcally acceptable salts.
15 '
4. : A compound of the formula I as claimed-in one or more of clatms 1to 3
wherein
. R1, R2, R3, R4, R5,R6 independently of one another are -(CHa)o.1-NH-
20 (050)0-_1-(033025)-aiky!ene-(C=O)o_1-NH—L,.Where one or more carbon
atoms of the alkylene radical-may be replaced by oxygen atoms: |

*H, F, Cl, Br, 1, GFs, NOy, CN, COOH, COO(C,-Ce)alkyl, CONH,,
CONH(C-Ce)alkyl, CON[(C+-Co)alkylls, (C1-Co)-alkyl, (Cz-Ce)-alkenyt,




L 15 R7 is nethyl, ethyl, p. ropyl, butyl; R8 is H OH NH2,

NH (C1-C6)-al kyl; 20 RO is nethyl, ethyl, propyl,.butyl; X QdeSougthyl,
ethyl, propyl,.butyl; 21 June 2005 54 where one of the radicals Rl to R3
has the nmeaning -(CH2)0-1-NH (C=0)o_, - (C3-C25)- al kylene-(C=0)o_1-NHL
where one or nore carbon atons of the al kyl ene radical may be replaced by
oxygen atons, 5 and its pharmaceutically acceptable salts. 5.: A nedi canent
conprising one or nore of the conpound$3as clained in one or nore of
claims 1 to 4. 10 6. A nedicanent conprising one or nore conpounds as
claimed in one or (GpCg)-alainyg) @(Tx-CsHatkyl, whereddnd eadior® AgdiodenBen tRet i ve
canpound. 7. The dkfane clainmed in claim®6, conprising, as further

[ as .
active conpound, Brfa ERYpEIRRECHS AU i ze |ipid metabolism”
15 8. The nedi camey,R8, SOMNHRYS-CH-AA] oMb ol bESESias
further active co 2oun%l, o’%.e or ngr'e ghﬁ%&%‘ﬁ“@%%@ﬁ%%ﬁﬁ?
fac';] ive corrpoggg\sR A /heﬂﬂqﬁ&-(&ée(;é)rﬂlk}ldi E@-@He)p@bbﬁ)ﬂt ?gag%?@wﬁyl,?n
inhikQitors, T 0 alpha agpni st s, . R a)] pha/ ganma
agonity’sts, fibrat eWﬁdﬂ@WM@’éﬁ Tgaéﬂ&g@?mybﬁq'ﬁiWXé s, CETP
i nhibitors, polynmeubstititet &ipaoitaoaises beFs C1LBY, O10ER], NOJ, TINCOLTE, ACAT
inhibitors, anti Oéis(%an ;i p(&grotei n lipase inhibitors, ATP citrate
| yases. inhibitoFs{~13 Allghd ’ﬁﬁ?ﬁé’fy&s@ Bnhi bitors, |ipoprotein(a)
antagoni sts, |1 page,, NH-(C:-Ce)-alkyl, N{(C1-Ce)-alkyl)z, NH(C-C;)-acyl, phenyl,

O-(CHg)a-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
10 to trisubstituted by F, Cl, Br, i, OH, CFs; NO,, CN, OCF;, O-{C1-Ce)-

alkyl, (C1-Cg)-alkyl, NH>, NH(Ci-Cs}-alkyl, N((Cj-Cs)—alkyl)é, SO,-CHs,

COOH, COO-(C1-Cg)-alkyl, CONHy; o :

L
_:.15‘
R7 is methyi, ethyl, propyl, butyl,
R8 is H, OH, NHy, NH-(C+-Cg)-alkyt;
20 .
R9 " is-methyl, ethyl, propyl, butyl;

R10 is methyl, ethyl, propyl, butyi;




i nhi bitors,.insulins, sul phonyi ureas, biguanides, neglitinides,
thiolidindiones, 25 a-glucosidase inhibitors, active conpoupdgnatige act on
t he ATP—dependent pot assi um channel of the bet a cells, CART agonists, NPY
agoni sts, M4 agonists, orexin agonists, H3 agonists, TNF agonists, CRF
agoni sts, CRF BP agonists, urocortin agonists, 03 agonists, NMSH

(mel anocyt e-stimul ati ng hornone) agoni sts, CCK agoni sts,

- serotonin-reuptake inhibitors, mxed s&fotonin and noradrenergic 30
conpounds, 5H. T agoni sts, bonbesin agoni sts, gal anin agonists, growh

hor nones, - growth hornDne releasing conmpounds, TRH agoni sts, decoupling

totein or _3- t o gni st s, oni sts_(bromocriptine,
Sopr'exi v)%herﬁcﬂ}fs ‘3&@@1‘ Eﬂjﬁé "BRARMAY- @ﬁgwl‘%ﬁ%@ 36@22}*5 RXR
modul at Gilkyleie- T&Oﬁ, ARPAL SterelorR BhRbATEA®SN atdms MROTRY BRI Ak ta' med in
or

one or nore of clains 1 to 4 for use as a nedi cament the treat nent of
i npai r edNRY PEdeRBEAS BYXWIem alaMR, pr.ocess f or preparing a medi cament

CONpPEi SifMh |9§1ﬁh%nd§%h n%rgf%ggtéiﬂgggwgds as clainmed in one or nore of

claims 1 to 4 the active conpound with a
pharmaceutically acceptable carrler and bringing this mxture into a form
suitableifo adm ni stration. ' &IPe use of the conpounds as

clai med ¥n odbMsAIGRTIN GPMM 'ai‘f'}gsorie 96"19’? thg,cupRPVGS @S ﬁ@dﬂ@@rﬂ%ﬁﬂef or

treati n@rhy@@rdflda,.d‘gm ®4.12. The use of the conpounds as clainmed in one or
nore of clains 1 to 4 for 15 preparing a nedi canent for |owering the serum

choI esterol concentration. 13. The use of the corrpounds as clained in one

o 91 02 I Bl ol e SR P RRADGBOE el S5 v o

arteriosclerotic synptons
one or wbelairoé 1dbal amd it leastod@further active compound

7. The medicament as claimed in claim 6, comprising, as further active
compound, one-or more compounds which normalize lipid metabolism.

15
8. The medicament as claimed in clalm 6 or 7, which compnses as further
active compound one or more
antidiabetics, hypoglycemically active bompounds, HMGCoA reductase inhibitors, -
cholesterol absorption inhibitors, PPAR gamma agonists; PPAR alpha agonists, |

20 PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorptidn

‘ inhibitors, CETP inhibitors, polymeric bile acid adsorbers, LDL receptor induce'rs,
ACAT inhibitors, antioxidénts, lipoprotein lipase inhibftors, ATP citrate lyases.
inhibitors, squalene synthetase inhibitors, lipoprotein(a) antagohists. lipase
inhibitors, .insulins, sulphonyl ureas, 'b'iguanides, meglitinides, thioiidindiones—,

25 a—giucosidase inhibitors, active compounds which act on the ATP-dependent
potassium channel of the beta cells, CART agijnists, NPY agonists, MC4 agonists,
orexin agonists, H3 agonists, TNF agonists, CRF agonists, CRF Bﬁ agonists, |
urocortin agonists, B3 agonists, MSH (melanocyte-stimulating hormone) agonists,
CCK agonists, serotonin-reuptake inhibitors, mixed serotonin and noradrenergic |

30 cdmpounds, S5HT agonists, bombesin agonists, galanin agonists, grth ‘hormones,
growth hormone-releasing compounds, TRH agonists, decoupling proteiri’2- or 3-

modulators, leptin agonists, DA agonists (bromocriptine, dOpreXin_),'-lipééé/amylase'- :



preparing a nmedi canent for treating insul in resistance.

‘0

15

20

55

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

g, 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.

_f.U,a 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.

e

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

preparing a medicament for treating hyperlipidemia. R

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

preparing a medicament for lowering the serum cholesterol concentration.

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

preparing a medicament for treafing arteriosclerotic symptoms.

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

preparing a medicament for treating insulin resistance.

21 June 2005



