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relates to novel diphenyl azeti di nones, to a . nethod for the production

t her eof M’@ rredl carrents cont ai ni ng these conpounds, and to their use.. The
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Descri ption
The invention relates to substituted diphenylazetidinones, to their physioclogicaily

acceptable 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 ebject 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 less than that of ezetimlbe
20  Phamaceutically active compounds which are absorbed to a very low extent

generally have considerably fewer side-effects.



|

D phenyl azeti di none derivatives, process for their preparation, nedicanents
5 conprising these conpounds and their use The invention relajgs @5
substituted di phenyl azetidi 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 hyperlipidema and arterioscler05|s and hyperchol esterol em a have
al ready been described [cf. Drugs of 2t he Future 2000, 25(7):679-685). It
was an object of the invention to provide further conpounds having a 15
t her apedniaspdct yf thit prebena bhventbl PRl i AR caRb&RPA-of IR fcﬁﬁ-f dcular, it was an
object to find novel conpounds which, conpared to t cohpounds descri bed
inthe prior art, are absorbed to a very |ow extent: Very |ow absorption
is to be understood as neani nggtan intestinal absorption of |ess than 10%
preferably | ess than or equal-fo 5% In particular, absorption of the novel
conpounds nmust thIess t ha of ezetim be. 20 Pharnaceutically active
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conpourtt QYa very | ow extent generally have
consi der ap June 2005 2 An aspect of the present
i nvention els proVi déd corrpound of the forrulal, RILOH RER2 R50

, R3, R4, R5, R6 |ndependently of one anot her

are (CORESO)- al kyl ema L or nore carbon atons of the alkylene
radi cal 10 maybe repl aced , -(C=0)-, -CHCH, -C=C, :
-N((C, -Cs)-al kyl = ' '

R4

_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; |




-NH; H F, d, Br, I, CF3, N2, CN, COOH, COO(CI-C6)aIky|"CO\IH2
CONH( C1- C6) al kyl , CON[ (C1- Co) al kyI]2 (C1-C6)-al kyl, (C2-C8)r aldemps 15
(C2-C6) -al kynyl, O (Cl-C6)-al kyl, where one or more hydrogens in

~al kyl ene radicals may be repl aced by fluorine; SO2-NH2, SO2NH( Cl- CG) al kyl ,
S02N (C1-C6)-al kyl ]2 , S-(Cl1-C6)-al kyl,, S- (CH2), phenyl

SO (C1-C6) -al kyl, SO (CH2). -phenyl, S02-(C1=C6) - al kyl, SOZ (CH2) n- phenyl ,
where n = 0 - 6 and the phenyl radical ®ay be 20 substit ut ed up to two
times by F, d, Br, OH CF3, NO 2; CN, OCF3, O (Cl-0C6)-alkyl;

(C1-C6)-al kyl; NH2; NH2, NH (Cl-C6)-al kyl, N((C, -C6)-al kyl)2,
NH(.C1-C7)yacyl, phenyl, O (CH2)"-phenyl, where n = 0 -.6, where the phenyl
~ring may Be nono- to trisubstituted by F, d, Br, I, OR CF3, N2, CN, OCF3,
0-(Cl-C(3) 25 alkyl, (Cl1-C6)-al kyl, NH2, NMC -C6)-al kyl ,

N((C -C6)-al kyl ) 2; S02-CH3, COOH, COO- (Cl1-C6)-al kyl, CONH2; 21 June 2005 3
LO\, O SRfT ABRAAN R80R9C§E Formula 5 R7 is rrethyl et hyl, propyl,
butyl; R8 is H OH NH2, NH(CM (5) - al kyl; RO is rrethyl ethyl propyl,

but yl ;
R10~
("}\N

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 must have the meaning
(Co-Cgo)-alkylene-L, ‘where one or more carbon atoms 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-.

Pasticular preference is given to compounds of the formula I, in 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-.- e




10 R10 is nmethyl, ethyl, propyl, butyl; where in each case at |east one of

the radicals RL to R6 nust have the neaning (Co-C3u)-al kylfpganL (z&,’ere one
or nore carbon atons of the al kyl ene radical nay be 15 rep ace(f”% - 0-,
-(C=O0-, -CHCH, -CC, -N(C-Co)-alkyl)- or -NH, and its
pharmaceutically acceptable salts. Preference is given to conpounds of the
formula I, in which at |east one of the radicals RlL to R6 has the neaning
( Co- C30) - al kyl ene-L; where one or nore farbon 20 atoms of the al kyl ene
radi cal may be.replaced by -0-, -(C=0O- or -NH. Particular preference is
gi ven to conpounds of the formula I, in which one of the radicals Rl or R3

has t he LAk - = al kyl n r.nor arbon, atons of the
al kyl ene ragipc%glf&%ﬁfe@r?@p é@@%ﬁo‘? qo\g{?[?é%%tﬁe fyrmuig . n %’Cﬁ'mQOOS 4

Very par tthe whdicalpitf er Badmsitise gieading CERIRAINHGE=0) o {0C,-ColBilhyderde- 1 N Whi ch
one of t((gg adj ?_FLS or R3 has the neani n%é-(CHZ) 0_1-NH (C=0O :

o- 1- ( C3- Ao5Pan T Lrwheieng &Rt sarbRREIEMS R i alkyPee sadisthinail bers of ¢ he
al kyl ene regielc6d by ®Bygbe aori€pl aced by oxygen atoms. One of the radicals R1
to R6 is preferagly attached to the L radical in the meta position of ring

- Cof the L group. 10 OMng to their increased solubility in water, conpared
to the p r. i l e .salts are

parti cul gﬁégﬁgﬁgﬁggﬁ} t‘%gi'ﬁﬁqapgﬁ?‘%ﬂé qh%ﬁgtswﬁﬁég@caldp?ge M8 nhave a
phar maceppsitiahlof riagde pf tiellegmmpon or cation. Suitably pharmaceutically

acceptable acid addition salts of the conpounds according to the invention
are salts of inorganic acids, such as hydrochloric acid, hydrobrom c acid,

15 phosplowing tedidl inBRIa8p8 85RBAEY @.ﬁtie@,,cd?ﬁﬁér'bﬁ 6 HefparsHl é&ﬁﬁ&urﬂﬁ;i d and
sul furic acid; and of organic acids, such as -acetic acid, benzenésul fonic
aci d, peHQ%'!'fea%RHﬂ&?"h?@qqu?lA% Falts a@ partiedlarly shitabledoranedioatmripicaticing,
Sy o ek ol Bk 0y SSHI SooShhe AR 5 o ool o o'
- pharmaceutically acceptable acid addition salts of the compounds according to the
invention are salts of inorganic acids, such as hydrochloric acid, hydrébromic acid,
15  phosphoric acid, met'aphosph'oric 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 exampie. 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 .




t ol uenesul fonic acid, tartaric acid and trifluoroacetic acid, for exanple.
For nmedi cal 20 purposes, very particular preference is give51t§hé§6&9 t.he
chloride salt. Suitable pharmaceutically acceptable basic saH s are
ammoni um salts, alkali netal salts (such as sodium and potassium salts)
and al kaline earth netal salts (such as magnesium and calciumsalts). 25
The scope of the invention also includes salts having.a pharmaceutically
unaccept abl e ani on, which salts may be>useful internediates for prepari ng
or purifying pharnaceutically acceptable salts and/or for use in :
nont heAaEapound poan askemplatabelitg i(drecthappindicectiphs. 30 Here, the term
"derivative having physiological function" refers to any physiologically :
accept abl e derivative of a conpound according to the invention, faor exanple
an estdutheapapée affthisanvanign arpqiroaldngostieatorapotindfatedimig td G exanpl e
man, such 21 June ZOQ? a conpound or_an active netabolite (directly or

i ndi r eEVEYOK #'d?'i‘ RErTdg &R PEMERRCIZAFAMEhIGYNE FreiPRgYnd Roepiging
CONPOURSIheARGOREHAN I HeR et d18drigRBAY IR apHel bR RIVHUS 1FdoRA ri%ﬁ_abol ized in
vivo to give a conpound according” 5 to the invention. Tﬂese rodrugs may
or may not be active in their own right. The conpounds according to the

i nvent i - i N hic forns, for exanple as
anorph{(l)_'ﬁg Cgﬁg)o?rn?gt%%ﬁﬁgég%fhﬁn@?/ éﬁ%"aﬁ grérﬁgl.))ﬁ%%sgﬁtolﬁ’e"aépuﬁhe i nvention

i ncl udpslyaldrpipiolfgms pbi exdraplsaohnidiphoaspeoundysthllinagsslyMbAshdus foh@is. :
invent%on, which forma further asPect of the invention. In another aspect
of thel? 8sapt of NRvPBlPn inglides; &l pPlRYRRIGIFRgi A 4he FEMaMsIdssi ng one or
more  cdithRga8 O WRdsuiBa, WREKhIBFAaPAY e d5pRt oﬁfnét-hgén ect of the
present invention, there is provided a conpound as defined above for use
as a nedicanent for the treatnent of inpaired |ipid nmetabolism

Her ei nivebmtherabpect eftRE FBSRSinlhtion, ARBRUKIEHOGINDE M@t cbhprisifed@lor rd
conpou%gmg%omégﬂgguggs"%B éQ% formula (1) as described.above, and to their
salts, solvates and %&rué I'ves havi ng physiol ogical function, as . '
descri bed herein. 15 '

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.



The conpounds of the formula | and their pharnmaceutically acceptable salts
and derivatives having physiol ogical function are ideal ng?f gﬁ&b for
treating an inpaired lipid netabolism in particular hyperTipidem The
conmpounds of the formula | are also suitable for nodul ating the serum

chol esterol concentration and 20 for preventing and treating
arteriosclerotic synptons. The conpoungés) of the fornmula (1).can. also be
adm nistered in conbination. with oth active conmpounds. 21 June 2005 b5a
25 The anmount of a conpound of the fornmula (1) required to achieve the

d25i r Fthe dmolivgiicatombbesd of ERERUMUMD (1 reWiTRRS oXcHidr! wesdeén% exanpl e on

t he SBgﬁlflC F npound chosen, on the iIntended use, on the node of

admi nPAegiealgiect depandhan 8C'I“I"IFII3€§PI tasterist IQSr@XéantIﬂ?l@ﬂrlbelseﬁcmcl n general
the d frmﬂo 1
ny toa%gﬁﬁg?gggf’%ﬁg;o%gfe“ ogr am of&I)III&II'III'gIIIS%tI%gIIIoI@gé %'I') @e t-10

my/ kgtigal Cm@lﬂmofdhempsm érs gragral pthtead aily daste iexa o fangfgl’fﬁﬁﬂ]Q) PIngto 100

I 0. 02 I h h
acceplbiPd M g Ee e h 3 ButBpanbPaErahooulogFralaltobwrote. bei gt of
e dopdepd 04110 @A Tdbias el dipiona: ia) cdatin adr LLaRpIN Sraflolo, For the

prophyl axis or therapy of the abovenentioned conditions e compounds of
the f Iv?r RP =g, itypigally fb‘%!“t%‘é%l to fRleng dribis casetdi @haonpoewitalipaiccppbir abl y

t hey r I iti nW|th an
accep?éaIgI gq %grBI?I%IIIQnﬁ(II%({:Igé e?aﬁaugﬁg%ftggggﬁéé ngﬁ‘ggjo Ie in the sense
that it is conpatible with the ot her constituents of the conposition and
is not harnful to the health of the patient. The carrier can be a solid or
a liquid or both and is preferably fornmulated:with the conpound as an

i ndi vidual dose, for exanple as a tablet, which can contain fromO0.05%to
95% by wei ght of the active conmpound. Further pharmaceutically active
substances can al so be present, -10 including further_ conpounds of the
formula (1). The pharmaceutical conpositions



according to the invention can be prepared by one of the known

phar maceutical nethods, which essentially consists in mxi Q .
constituents with-pharmaceutically acceptable carriers and/or auxPPiaries.
15 Pharmaceuti cal conpositions according to the invention are those which
are suitable for oral or peroral (e.g. sublingual) adm nistration,

al t hough the nost suitable manner of adm nistration is dependent in each

i ndi vi dual case on the nature and sever@ty of the condition to be treated
and on the type of the conmpound of the formula (1) used in each case.

Coat ed fcﬁzﬁﬂf"é'f’ﬂﬁﬂ%” dadvachiseradhe spbyfedr-the Insepiylads putherapyes thee al so 20

i ncl uded 4 r ter| c B
formul ati Oﬂrﬁlagbgm%g%ﬁ@@ @h‘fggﬁ @B’E&E\Pgﬂg%ﬁfrtﬂg fgg{é‘?ggg%&ﬁ%%l% 8 cel-l ul ose’
acetate ﬁhemelaee aS[ﬂm gopound, duw paeferalily tralyadre ,present |n the form of a
hydroxypr | ase hal at e an|0n| mers of nethacryllc
acid and F 5? ém{cﬁlg@lr’rwg?'ion @gh ?%Pgﬂlg%ﬁ?rﬁ'ﬁ&e FG%WHﬁ’inrﬁ?é‘fﬁf%r or al
adni npst mtaannptme Pethprseasathat it is s:@ﬁafaﬁb% Wwifth iHe othBEfortitudn® ofkhanp! e,
capsul es, cachets, |ozenges or tablets; which in each case contain a

speci fi c CRARPSHtioprand s ne Hﬁrﬂﬂfﬁhtodpeth?é‘hh(ﬂf the Batiant; Thecarriepeanibe acolid
gr anul es;or aSiqRicP&Y bth ARdqE pﬁéfér%ﬁﬂﬁfo%ula@e @vﬂh%%@MgP%d 58 %ﬁ%‘cﬁ? gH@I liquid;
y “men

oK as an oil-in-water or water-i SIOI’] rea these

30 conposiosedes exampleeaga tﬁmetewhmtmﬁfdmmgamdrcmjb 05% t@bb% Wmei@jacembc al

Cai'ch ¢ SO comBLURERF St BRatihckliEaly SR SbEGREss Paa Ao becpieShought
i nt o1@onirmtiuding futhge sempbundd ofedorA0R (1)7 ThE phaATBSSItARMESRidHsepar ed by

uni f orm and S m xing of the active ound with a i1 quid and/ or
ey POr o aSEIRG P2piod Fr B rEsPaiRABY G0l InB OB AhRrmAGtaty v. | s

shaped. ﬁ@th@d@amuﬁm e%ehﬁ@l‘l)ﬁ‘éorﬁs%?s 'Fthﬁng?tHér ERRGRANRY Wi, ﬁ)ﬁér‘ﬂ?&:e%:calﬁhap' ng
a powder or granul es of npound, 1f” appropriate wth one or
add|t|onﬁFCngW%'?lcﬁU@ﬂi§"d4°|fé§§'é@|f"?$abl ets can be produced by tableting the
conpound in free-flowing form such as, for exanple, a powder. or granules,
I f appropriate mxed with a binder, Iubrlcant I nert diluent and/or a
(nuner Bhjrrsaceudical contpositions accordlng to the invention are those which are suitable

for oral or peroral (e.g. sublingual) administration, although the most suitable manner
of administration is dependent in each individual case on the nature and severity of-
- the condition to be treated and on the type of the compound of the formula (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 contact..In general, . .



| E di spersing agent(s) in a suitable machi-ne. Shaped tablets can be
produced by shaping the pul verul ent conpound noi stened w tf‘l i Bt
liquid diluent in a suitable 10 nachine. Pharnaceutical conpositions which
are suitable for peroral (sublingual) admnistration include |ozenges

whi ch contain a conpound of the fornula (1) with a flavoring, customarily
sucrose and gum arabic or tragacanth, and pastilles which 15 include the
compound in an inert base such as gel atfn and gl ycerol or sucrose and gum
arabic. Suitable other active conpounds for the conbination preparations
are: all thacpaipgsiéions are paparerheyl uniforRe apd Homagepe0ads nixiagbétheldctivEhey can

be -conbi | he. . . the farmula | accardi,ng to the :

i nvent i Or';t%?nr{) (%Jg'rd M'&:mu?z{gﬁfj oa?@ééﬁﬁg\fye&g’dggr?&héi rfec,ra?flt?f "@Hﬁéhteg?fogb‘?ﬁ' 8n. The

active caongessatyciershapad. for xamphs, a rabldtasiiaie de@iréfatd by pveSangbe

combi nat | DA RPUTTEER PLRLOr oI RRTGPEiEMponaohpomas | n

conbi nat i 0 Vs F I t ni@ifhds in a
har mgceyd ' led | ' ' [ ' lin

phar mgc e HddRRinaPESRAERINS Predsed¥abicis 695%%06%%?‘2@@5@1%@&4092 :

derivatives, such as, for exanple, Lantos or i ves,
such as, i feedioanqy tormy ruefeas)ifocexapplieba pawder oxgrativdds, X/ appropriae 98/ 08871,

such as, 1 Bpodiouing form i W08
comounad KPS T 6oR Rtriant RECHIE apdil el foraiRalaliagive i uee,

oxadi azoldispiensing agent(s)lin azniitabilentactine, Shhpedgibiss ean bePbdduideer 15y gl ucagon
ant agoni shs . %Fl @ﬁg@i sts,&d)ot gssi_um channel . openers, such 21 June 2005
8 as, for@ReRINe PUMFBLGN FODHQYOEMBIFRRI VI ARG [guish difuendira/spdalls and
WO 99003&@khindisul i n sensitizers, inhibitors of |iver enzymes involved in
stimulating gluconeogenesis and/or glycogenolysis, nodul ators of glucose
upt ake, conpounds which nodulate |ipid netabolism such as

ant i hypephhph 968 | o o 111 nj ) cld ve conpounds, '

ompoUn L e A AR 2 SR Babe perBla Wlfingid) |
administration include lozenges which contain a compound of the formula (1) with a '
flavoring, customarily sucrose and gum arabic or tragacanth, and pastilles 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




PXR agoni sts and active conpounds which act on the ATP-dependent pot assi um
[ channel of the beta cells. An enbodi nent may be corrpounds r{hfoof ormul a
| administered in conmbination with a HMGCoA reduct ase |nh|% ’fl such as
sinmvastatin, fluvastatin, pravastatin, |ovastatin, atorvastatin,
cerivastatin, rosuvastatin. Another enbodi mrent nmay be conmpounds of the
formula | admnistered in conbination with a chol esterol absorption
inhibitor, such as, for exanple, ezet®nibe, tiqueside, pamaqueside. Still
anot her errbodl ment may be conpounds of the fornmula | administered in

conbi nas.ifonemamplea thRRARsgasrhby miosiordisic A/Sisy W@S?&%ﬁﬁl and

Iy | it 262570. th d [
my. beNESRRl SRS e At alie B SV e BRORRLT SHTWAIR:  PPAR
al pha gigesnsdgerfisthaddor GigtogrNAie, mOWIRETE, of GIVCEHRE iptaid IdaRfpfireRdi ment

?

may be conpounds of the formula l adni ni stered i n conbi nat'i on W|th a m xed
PPAR avbih/paduiateliidimatabalisah sych %ﬁn@w%!'rédefmﬁ/che commndAVE

o1,  dhffupRihfic achle bbrpBARAS (o ARBGSHIP BhickbalEs FRIPAIIGS ) r%ggdforrml a |

adm ni ste in conbination with a rate, suc_
f enof |IBX8t&gorm$tefanldrmttee chapatings athech att duitlee AVOSdefendent pobiskiim

enbodi unds of the formula | adm nistered in conbination
Wwith (%F gaf/m?etf) gréﬁ 'such as, for exanple, Bay 13-9952, BMS-201038,
R-103757 Still-another enbodi ment may be conpounds of the fornula I

adm nistered in conbination with a bile acid absorption inhibitor, such
as, forf\Nsmhpgiment myRbe gmBoundserf Herfommitotli nedhinisteyedie combpativhdathef the

f or MUl MMGESTTRLEES! iRthiloRs ABOLARL Sye for
exanpl € 4789 Furt her errbodlgt(rar{ehn;ﬁh%%a% %%\Eﬁsgﬂnc@gt% PR "rlrul a l

adm ni S ré‘?agf\g‘t'?ﬁosé’éfﬁ'ﬂ?tﬁ'atl on with a polyneric bile acid adsorber, such as,
for example, chol estyram ne, col esolvam Yet another enbodi ment may be

conpoungsiaf erﬁln)% nté?ﬁ H;H!/ B J:on?p%ﬁh@s S r%nmll_m nﬁlitg%tp'kﬁ(_—)g I‘t]aQngl with agﬁdt her

receptor 1 nducer,
enbodi ﬁ%ﬂ?gt‘?fﬁ';ﬁbﬁ@fpt%ﬁﬁwmﬁdﬁ@fa% f'Peeik@mmialeaeﬁmla@lMHmssieepmﬁlaqms:d@nbl nation
with an ACAT inhibitor, such as, for exanple, avasim be.

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 '




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

conbi nation with an antioxidant, such as, for exanple, OPG{4}L" Qo§t' I
anot her. enbodi nent may be conpounds of the forrmula | admnistere
conbination with a |ipoprotein 1ipase inhibitor, such as, for exanple,

NO 1886. 21 June 2005 10 Still another enmbodi nent may be conpounds of the
formula | admnistered in conbination with an ATP citrate |yase inhibitor
such as, for exanple, SB-204990. Yet another enbodi mrent may be conpounds of
the formula | administered in conbination with a squal ene synthetase

i nhibitor, such as, for exanple, BMs 488494. Further enbodi nent nmay be
conpounds of the fornula | adnministered in conbination with a :

| i poprotein(a) antagonist, such as, for exanple, Cl-1027 or nicotinic acid.
Anot her ‘atrbodherentbodiangntreaycengoyodsdsaff tielfermfutarirmdinaisteredlim combinetiedvithran

conbi nat [ le, orlistat. Still
anot her A}éﬁ%bﬁfbﬁ%ntﬁcwﬁgg&%ﬁ}g Q é)L}}n 995?%@8%10(}3%8%;8 %ng nistered in
conbination with insulin. Yét anot her enbodi nent, may be conpounds of the

for rru: a dtit aﬁclﬁ)méﬂeﬁ{nﬂma@ni rﬂaycwélmnip%gmhf\melfbr@éa nsadhmmlﬂ;éﬂéaij awogmnagw_:\fxlmaasbuef ﬁr
exanpl e, tol but ani.de,. ncl am de i pi.zi.de or gliclazide. Still another
embodi @l abﬁﬁyp%'éf%%wg HH% S ¥ erqle. gjﬁhﬂ@ﬁ?%‘ admi ni stered in combi nation

with a biguanide, such as, for exanple, nmetfornmin. Yet another enbodi nent,

may be %gﬁn%}’%ﬂc o‘mfnerﬁ n%gfbg rcgr"rlb nhs aﬂﬂé anﬁElQr QﬂmhlgteFéMP E%ﬁeﬁlﬂn W’tfn Q C%TP

meglitinide, r exa e, repagl |n|de I ment
conpoundiigipr, sHeh qsofoﬁﬁﬂ‘aénﬂ'e M H78ered in conbi natl on with a
thlazolldlndlone such as, for exanple, troglltazone ciglitazone,

ioglit ljt di d.b dd
Reogar ot B FORBn HAE SiprBuuslis gy %%'ﬂ%‘é%%sﬁ%ﬂﬁbw%mwm% a
5-[[ 4- [ (P8lytredd bilechctBlsorbeh ydchdis oiwoex@irgpis, piaateshyiranyihe, colesolvam

met hoxy[ phenyl ) met hyl ] - 2, 4-t hi azol i di ndi one.

Yet another embodiment may be compounds of the formula | administered in combination with an
LDL receptor 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-1886.



Yet anot her enbodi ment, may be conpounds of the formula I adm ni stered in
conbi nation with an a- glucosidase inhibitor, such as, for ?( 5(?

m glitol or acarbose. Further enbodi nent, nay be corrpounds of the orrrul a l
adm nistered in conbination with an active conpound which acts on the
ATP- dependent potassi um channel of beta cells, such as, for exanple,

tol butam de, glibenclam de, glipizide, gliazide or repaglinide. Still

anot her enbodi nent, may be conpounds of the fornmula t admi nistered in
conbination with nore than one df the abovenentioned conpounds, for
exanple in conbination with a sul phonyl urea and rretform' n, a sul phonyl
urea a"nd% car ose rﬁ) ?l i nide and netformn, in and a sul phonyl

urea, instAn® afrﬁr"tr?g BF P be pofRrAuds Afifee rﬂrfaldrﬂf?%rﬁralﬁter%dﬁgaq’mmna&ﬁerw'th an

| ovast atATF, citdte lyadaiinhibiter, ®rb agdiforexbmplepyB-ae4geonpounds of the formnula |

adm ni stered in conmbi nation with CART agoni sts; NPY agonists, M4 agonists,
orexin agonists, H3 20 agonists, TNF agoni sts, CRF agonists, CRF BP

agoni st stetaprdeiembrdiagohinal ks camapundsgf i fafmaula heinifisteled iroeymbinagien with at i ng
hor mone)sqagem SinthetathndaoNbiihss, PELQHPR, BMsLfsRbake i nhibitors, m xed
serotonin and noradrenergi ¢ conpounds, 5HT agonists, bonbesin agonists,

gal ani n ant agoni sts, growth hornone, growth hornone-rel easi ng. corrpounds,
TRH agorﬁw;thsr,endmdmﬁnt mAgbprotmiundLef tigy foBnui® Hadraibises:d ih ephbimatiagaith sts, 25 DA
agoni st s; Lk [ p bitors, PPAR.

nmodul at g‘P ggB@&%ahBébrP%tt%@E agﬁb%a'&bje éﬁﬁ{zzfms[ Lﬁﬁtﬁ"éo%g enbodi nent, the
further active conpound may be leptin. In one enbodi nent, the further
active mﬁﬂ@ﬂ&dbd&ﬁerh%a@%%ﬂﬂﬂb&lnagbnﬁeermarawla%ﬁqméaé‘d m%&méH%n%@tﬁ% fipdsa | N
one errboﬂ,Pbrrent h furt ”i ?ctr ve conpound may- be fenfluram ne or

dexf enf "IV féC asl’ﬁ”%m NOMREF enbodi ment, the further active conmpound
may be sibutram ne. In one enbodi nent, the further active conpound nay be
Olista . indol or
O 5t o S BTN o bR Bk TS AR TR ST
adni ni st i n conbi nation 10 W th f| bers, preferably insoluble fibers,
such as, for exanple, Caromax''. The conbi nati on with Caromax' can be

gi ven i e?anotr%rr .9.%03 rtnler?tnmg)r( be Xom ed%ﬁcrlsa ofet\he formula | 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




adm ni strati on of compounds of the fornmula I and Caromex-'. Here;
_Caromax-' can also be admnistered in the form of food, SEFHb&? q r.
exanpl e, in bakery goods or rmuesli bars. Conpared to the indiVidual® active
conpounds, the conbination of 15 conpounds of the formula I wth Caronax’
I's, in addition to an enhanced action, in particular with respect to the

| onering of LDL cholesterol, also characterized by its inproved
tolerability. It is to be understood ttthat each suitabl e conbi nati on of the
conmpounds according to 20 the invention with one or nore of the conpounds

mentioned above and optionally one or nore further pharmacol ogically
act i ve W8S AR nagicuine PUdda 4rdihvdinel Sk toro-2iqvinagelieyent i nvention. The

i nvent ineshdiphdIBImenhe-DEoNbkARgindetd St ereoi somer mixtures of the fornula'l
and 25 the pure stereoisoners of the fornula I, and di astereoner m xtures

of the formula | and the pure diastereoners. The m'xtures are separat ed by

chr omatgr reference, | ven

enant i onerrfb?:{aéﬁmbﬁﬁgacrgg SUngLodds 0?1"% fgr@qaofeﬁﬁfuas Fre f" ‘foﬁ@”ﬁi?" Wik Ry
struct Q}“é@?"%em%‘mmaSlfgrmmp*ecm!ghtOr\Dmarbﬁs@f erence is furthernore given
to conpounds of the formula | in which the L 5 radicals have the follow ng

meani ng: O SOR7 RORS R9 -
urther 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.




Formula L In still another aspect of the present invention, there S
provided a process for preparing a nedicanent conpri sing one; e of
the conpounds as defined above, which conprises mixing the ac |ve conpound
wi th a pharnmaceutically acceptable carrier and bringing this mxture into a
form suitable for adm nistration. 'Another enbodinent may relate to a -
process for preparing the conpounds of the fornula I, which conprises
obt ai ni ng the conpounds of the fornmuld2 by proceedi ng anal ogously to the
reaction schenme below. 21 June 2005 14 R Rl HH R6l R R R2 NR5 ON
R3 RS Oif$he R4" is (Co-C30)-al kylene in which

FHbofifhonihis (e a‘lf}l'r‘fg CﬁmR%”é'rf@ayr%P%fthamm?f desfen@iphained by - 0- ;

one or nore carbon atons.o

-(CO-, -CHCH, -C=C, -N(C -0Cs)- a[kyl) or -NH. 5 Alternatively,
C, The exanpl es bel ow serve

at t achnienet stiidiemb AmeMpPind
toillustrate the i nvent Ponﬂrﬁbﬁabcﬁ'{éggo'@p dm\ﬂy?’ﬁét?f’t’?m'ﬁ?tl ng.

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:




the invention to the products and enbodi nents described in the exanples. 10
Example | O~ , OASO / NOH OO NHH

N-[ 3-(3-butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy-1, | 21 June 2005

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

benzo[ b}t hi epi n-5-yl)-phenyl }-5-[4-[ 3-(3-hydroxy- 3-phenyl propyl ) -2-(4-netho
Xy 15 phenyl) - 4-oxoazeti di n- 1-ygbenzyl am no} pent anam de W 100 ng of

N-[ 3-(3- butyl - 7-di net hyl am no- 3- et hyl +#- hydr oxy-1, 1-di oxo-2, 3,4, 5-tetra 21
June 2005 15 hydro-1 H benzo[ bjt hi epin-5- yI )phenyl] 5- br onopent anam de and
70 mg of 1-(4- R1

am nornet hyl phenyl ) - 3- ( 3- hydr axy - 3- phenyl propyl) - 4- (4- nmet hoxyphenyl) azeti d| n
-2- one are disggyved in 5 4F di met hyl formam de and, with stirring, '
heat edR&t, 800 C for about Q»3 hours. After the reaction has ended
(noni t or ety LI gyer 5 'fgram or HPLC-Ms), the solvent is renoved
under redg 0 pressure ) the residue is purified by chromatography. This
gi ves pr o@ of nol gar weight 929.24 (C55H68NACYS); MS (FAB): 929
(MtH ) .gdXxanpl e 11 Op o0 @rHi I\\ O N O

R4

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

5 radicals have the following meaning:

——
Ny
)
N

N I
! - A8 .
R9 o
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. '




{

i 10 F

N-[ 3- ( 3- but yl - 7- di net hyl ami no- 3- et hyl - 4- hydr oxy- 1|, 1- di oxo- 25 B 3éhePsdait r ahydr
o-1 H , ‘
benzo[ bj t hi epi n-5-yl ) phenyl ]-N -4-[1-(4-fl uorophenyl) - 3-(3-hydroxy- 3- phenyl
propyl )-4- oxoazetidin-2-yl]benzyl - hexanedi am de (8) 15 a)

1- (2- Oxo- 4- phenyl oxazol i di n- 3-yl ) -5- phenyl pent ane-1, 5-dione L) 10 g of.
benzoyl butyric acid and 12.5 ml of trid#hylanine are dissolved in 55 ni of
di chl oronet hane. After 5 min at room tenperature, 6.2 m of pival oyl
chloride are added over a, g€riod of 30 min, and the m xture igystirred for
2 hours. 5.9 ¢ [ | for mani de

oxazolidin-2-one in 6 of di ngthy
and 0.9 gR&f . 4- &M no) pyri di ne gge the . i xture is’

i met hyl

heat ed at e Nabgut  7Rhours  (rnonitor =/tipe reaction
has ended, Yhe) m xturg _i's put into45 nml of acid and stirred

briefly, BRd the phases t Rgn separated. pg org..p asH, is washed with
5 percent strength bicarhb, solution and, after drying; 2005 16
concentrating and recryst zation from et hyP\\sa.E’et at e/ n- he , the

R (& +): 3 (MtH ), is
ax( iorrericallyﬁ%nriched 2
y n 1 -.

product of nol ecul ar weight_337.4 (C20HL9MEA
obt ai ned. By the sane rout g opti %Iy aq {
is obtained when optically active/ enanyrol
4- phenyl oxazol i din-2-one is used. 5 b) |
3- (5- Hydr oxy- 5- phenyl pent anoyl ) - 4- phenygoxazq
and at a tenperature between 0 and -5C, 5 g @ 0- 4- phenyl -

oxazol i di n-3-yl)-5-phenyl pent ane-1, 5-di one i n 20 of dichi oromet hane are
slowy, 10 over a period of about 3 hours, a_gdeg to a solution of 1.5 mnl
of- boron di net hyl sul fide-conplex in 25 m of dichloronetharie. The m xture
i s stirr&d" i (GoHeso)-gliiienednpiicix eneof moracatoeratdmbatfitise alkpreneeagichpn bei ng

of et hansh oar APt g L S0R, AR e N aRbepeide Sl ution

and 1.1 m of 3N sulfuric acid are

3) Under ar gon

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> | )




15 added at below OC, and the mxture is stirred at roomtenperature for
another 15 mn. After phase separation, the organic phase if vvasﬂg% '
successively with 2N sulfuric acid, 5% strength sodi um bi sT f"i"fee ution
and 10 percent strength sodium chloride solution and then dried and
concentrated. After chromatography (Si02, ethyl acetate/n-heptane = 1:1,
t he product of nol ecul ar weight 339.4 gC20H21NO4); M5 20 (DCl +): 322
(MtH - H20); (ESI+): 403 (MtNa' +CH3CN), 1862 (MtNa') is obtained. By adding
optically active 1-nethyl -3, 3-di phenyl tetrahydropyrrol o[ 1, 2-

c] [ 1, 3, 2] wsig-dbbbenzolhifiepinid-yiphesylib)bramopeatar@ntide ab€70ang lbe 1r@act i on

|[1, 3, 2]0s R YA '
1 or oo inBind RbAGREEHE hAloRl s phanyiprondl# 4 matheomhene)azaliginge sans
] amlmnn S syt o oS
-[1-(4-Flu - 2- ( 2- 9X0- 4- xazol i di ne- 3- -5- ph
L e RO R RS st b enerd (mepres by inayer 0 e
3 (5 By diomombtaaRandr ALY holoeeit i RXAFAL dlider FsARBaTREs 83 of 30

4-1 (4-fluorophenyl i m no) net hyl | benzonitrile, dissolved in

di chi or orte Fesidue isxusified by shrarpatogGaphyaitlisgyigesnprodiicidi dmpleepidr eidiythan ne
are adde I . } L qd . N, 5.3 m of chlorotrinethylsilane
are then%ggﬂ%ﬁ@wgég)’thﬁifﬁﬂﬂ\l%%%gﬁggf 17 tenperature remains bel ow

-5C. After one hour, the mxture is cooled to -30C, 1.1 ml of titanium
tetrachl qri de arle added at below -25C and the m xture is then stirred at
this terrgé‘la Rl overnight. After the reaction has ended, 4 m of glacial
acetic acid are added dropwi se at -25C, the mixturegis stirred for another
15 min, 5 added, at 0C, to 50 ml of 7 percent_:stre_ngt‘g’f artaric acid and
stirred for another hour, and 25 m of 20 perc rengt h—sodi um

bisulfite solution are then added and sti~Lj.ng {ied for anot her 45
mn. After phase separation, the organic phﬁ e hrsowas)
of water, dried and concentratedHt o about 15 . 2.7_

bi strimet hyl si | gljacet am dg <t N ded, and®t he turdtis heated at
reflux for Af t ol i to t @ the mxture is
= T 0 ‘

concentr N
: H

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.;.-. |




crystallization of the residue fromethyl acetate/n-heptane, the -product of

mol ecul ar  wei ght 635.8 (C37H38FN3O4Si); M5 (ESI+): 636 (Mt dadé f

4-[1.-(4-Fl uorophenyl)-3-(3-hydroxy- 3- phenyl propyl ) - 4- oxo- azetl yl ] ben

zo- 15 nitrite (5) 2.7 g of

4-[1-(4-fluorophenyl an no) - 2- (2- oxo- 4- phenyl oxazol i di ne- 3- car bonyl) 5-

phenyl -5-trinmet hyl si |l anyl oxypentyl ] benz10n| trile in 30 m of tert-butyl

nmet hyl ether, 1.6 m of bistrinet Eyldsi |6y| acet ﬁm ;jedan;j 0.f2I g 011: 3 hours.
rabut yl armoni um f 1 uoride 20 tri rate are heated at reflux for u

EI'ﬁte m xt )L/ﬁ%‘CPEt’%ﬁL'jWQ)%%rﬁt%y%@'ﬁﬁ'o&\@%{rﬁl%ﬂm acetato/nrhepdane lthe petdustet i ¢ aci d

are_addednoRbdlcr Weighssaec SO W BICLS oS3l LOS0iaUPEhARE 211V

concentrated. 15 fre o ano ur %0:1 "are
added, arf@meEoui¢.xentically ectiyeieﬂaadoalencaldmemmiwaiswmauhea V\Eheanlp”tlcal'!F _
again

m xture i tle so di um bi carbonate an -
subst ant |a;ﬁhvyéggn{(‘:%rﬁg{énafqu\g{‘éﬁhg% qtl'\gélypé(gtzal(%n ‘Onteafﬁé‘ﬁeap in ethyl acetate
and washed W|th water. The resi due of the dried organiclz Ehas_?_h! S p_urlflteﬁ
by colu tion eth acet at e/ n- hept ane = IS gives the
pr oduct mch) #ﬂﬁ% lﬁ’lr%??y é\@h%@%'pﬂfﬁé ayl)-feheouoxarpl GE‘)QCNB(&DCI +): 401 (M+H ),
383 (MtH -H20). 30 e)

4- (4- Am nonet hyl phenyl ) - 1- (4-fl uorophenyl) - 3- ( 3- hydr oxy- 3- phenyl pr opyl ) -
azet i di n4nderarqan 'Ziat]@ tempgrabire beheaen Ay aofl —5°C, 5 g of 1-(2-oxo-4- phenyi—

h oxQ-azetidin-2-yi]-
R R e e b B e e S P g
concl0 ammal a pedod ﬁhgtﬂﬂ}mgﬂnmlre@ddﬁd tZ)Q? bg&gnébn r@rflfr_fl‘_jhrgi&(ﬁ:lg%barf}bqst a;E sr ]9:){7][ ored
re o a
f)fe ?p SLSt ‘ﬁvg’r‘ﬁl 8?)(9‘; 'ﬁ‘c&ﬁ QF@&“M%P“@%ED% Sixtgressiiied afithe ng,
after c h&@ﬁ‘&tt@ﬁfpépéwrd@r QRotha o MoRF©TRE RERSIORRIHT Rlonitd Ry thi By BF oduct  of
LR

nol ecul ar wei qht 404.5 (C25H25FN2Q2); M5 (DCI+): 405
( M+H+- H2 Ejpromatography. After the reaction has ended, 2 ml of methanol and 1.5 ml of 35 -

o1 % Bcehe ot o harinds Bubidnlaf £ fo by ANl Bl o

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 (C20H24NGy); MS

20 (DCl+): 322 (M+H"-Hz0); (ESi+): 403 (M+Na*+CHsCN), 362 (M+Na') is obtained. By

| adding opticaily active 1-méthyi-S,3-diphenyltetrahydropyrrolo[1 2=
cJi1,3,2]oxazaborole (S or R, 0.75 ml ) at from 0° to ~5°C to the reaction mixture
prior io the addition of 1-(2-oxo-4-phenyloxazolidin-3-yl)-5-phenylpentane-1 .9-dione,

| by the same route, 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



2 of 5-(3-am nophenyl) - 3-butyl -7-di met hyl am no o
3- gt hyl - 1,( 1-di oxo-2, 3,4, 5-tetra- hydro-1 H benzo[b]thiepi n-%fgdne 2”0‘:)% g of
hexanedi oi ¢ acid, 1.04 g of dicyclohexyl- carbodiimde and 640 g ©
benzotriazol-1 -ol in 80 m of tetrahydrofuran are stirred 15 at room
tenperature overnight. The m xture is concentrated, the residue is taken up
In ethyl acetate, excess urea is renoved by f||trat|on and the mxture is
washed with water. The residue of the Wried organic phase is purified by
colum filtration (Si @, dichloronethane/nmethanol = 20:1). This gives the
product oEMASralgE emaias §rloves Af(emameamams)m:xm (E8boiPd 1SS0V HH) . 20

9)1 Sll' g§0(§1 g'Hlttyfglt%nu?rlnrfEfr%é( &F&{‘Sreb%(%&( 8 I?eﬂ?\ﬁ 2%2% and the mixture is then

yl ) phenyl s}tl{mdaa t[n&:-témpéa‘anmecm}@ﬂiight) Abtef ih@wkcﬁéu h§5 %@ﬂgg | %nl Cc))f glacial

) -4- oaze I di n y enzyl - hex di am de (
gr ?gyagn ‘{) d}%dfl %’QW'ISPG’& ~6ph ng]e)mBGL{fQJ%WfQﬁdﬂf?ngﬁ@NISpnmpyl ) -
azeti gi n- éﬂdéﬂeat 87 1880 of 7 percent  strength t%,'tanc aﬁid and stirred for another
5- [3(3 but yI - dlrret%lamno- - et

2, 3, 4, 5- thawrgayhi2d mi o Béaez@qrts]strangmsoc&u;am;ﬂfaa;ﬁbmmmymdmmmmf -
aci o %tl%%@f oflied R EMBIER Bl BB pRRCe S5oaltuc 1BS Bl Bhace wne

5m of tetr uran are stirre

m xture |Vﬁa9th@|dcmﬂt altmmd()untta‘nméi@r rdriddcerd @irﬁféﬂﬂé@d&b\ﬂﬁaﬂt 18iieP.7 mi of
= 1), the product of

| h / met h | :
ol i ng SRR 801 Denmdash oddnomixturcis bk APy (076 (25 +) :
945 -4 0MH3P. min2 AftdHBE0IRIAS rodid tEpRPAd lthe Qu)QureSis dInBeftrhbli QitlngMatter

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

d) 4-[1-(4- Fluorophenyl) -3- (3 hydroxy-3-phenylpropyl}-4-oxo-azetidin- 2-y|]benzo-
i5 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 substantiatly

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- (4-Am|nomethylphenyl) 1- (4-fluorophenyl) 3-(3-hydroxy-3 —phenylpropyl)-
azetidin-2-one (6) '




OF

N-[ 3- (3-butyl - 7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 221?,Jué}re52-0togtrahydr
o-1 H5

benzo[ b] t hi epi n-5-yl') phenyl ] -N -4-(1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)
- 3-hydroxy- propyl]-4-oxo-azetidin-2-yl)benzyl - hexanedi am de 12 a)-
4-[5-(4-Fl uorophenyl) - 1- (4-fl uorophenyl am no) - 2- (2- oxo- 4- phenyl oxazol i.di ne-
3- -carbonyl )-5-trinethyl sil anyl oxypent 8] benzonitrile () 10 Preparati on
anal ogous to exanple Il using 3-[5-(4-fluorophenyl)-5-hydroxy-

pent anoy|§3Mmgaé dyfll dﬂafhlﬂr¢nflermy9<bfﬁehyﬂrexpsqdmuy!pmcbpmﬂulaenﬁvﬁ@m 653. 8

: C?IH?ZF%{&'(%& '(?[k)r &y 6’?% 59104?6 {%I' v %Bﬂé’n?ﬁ a‘é"‘lﬁ?ﬂr%ﬁy%m;?y??n% ARHORRet | d in
-2-yl)- lmﬂthmnbgedaeed t@)zmmmgbaéﬂ iaan@ﬁai @ eoism témpEiiietantila hifodEn

:m[ §0§ 42%%%55{% °Ie1 él’i’)éﬁy f&%@e@%gﬁ"f@%@a@%aﬂ? the Bliratg Iﬁ@pﬁye@tratawndgypent yl ]

benzos 2Qedided 6@85&%336?'&% after8H:EMAtGYrapiy E8D, dinidrdnebh SR = VB

(ESI+): 419 (MHL

4- (4- Ami r?@nﬁtﬁ\ﬂm'ﬁdﬁ?ﬂ 9f-molgaulat weigbpheh | (C-945BN (@) f MSoiDi e m5) (MB-HTY dr oxy
21 June § - pyl]-azetidin-2-one 11 Preparati on anal ogous to exanple
Il u5|ng 4- ?';?Jq¥?borophenyl) 3-[3-(4-fluoro-

phenyl ) - 3- hydr oxypr opyl ] - 4- oxo- azeti di n- 2- yI}benzonltrlle 5 product of

nmol ecul ar, 4 SH24F2N2 O2 SI + 423

N[ - (3 Buty t3g 2 BF&\E?H{}&CEH %“@Oe?ﬁ&#)v‘ﬁfw xé’X‘y 1dioxoeg, éﬂ&@tmwd&ﬂ&rahydr
o-1.4b b blthiepin-5-yl)-phenylcarbamoylpentano d (7 :
benzolb] t hi oo B e fenycaibamoylipentancic acid (7) )-3-[ 3- (4- 1 uor ophenyi )
- 3-hydroxy- propyl]-4-oxoazetidi n-2-yl}benzyl - hexanedi am de 12 -10

R A
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')..




Exanple VO~ OHN OO S0o0 ' NHNOOH ON 15 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 Exanple VI O ,OHNYOOH OHN " OF

[2-(2-{[ 3ekamBW ui - 7- di met hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo0-2, 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:
ahydro- -

] acet am de

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

utylk’ 0- 3dlet hy[™~ 4- oxy di oxo-2, 3,4, 5-tetr

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—Aminqmethylphenyl)-1 ~(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-tiydroxy-




i.H-benzo[b]thiepin-5-y|)pheny|carbanDyIInethoxy)ethoxy)ethoxy]acetic aci d;

chromat ography: Si 02, dichl oronet hane/ net hanol = 20:1 ; g&né%odgeltlng

poi nt 120C and nol ecul ar wei ght 1021.3 (C57H67FNACLOS) ; (ESI 1021

(MH ). ,5 Exanple VI 0 os OH OHHOuUOH ON OOF CH

(3 Butyl -3-ethyl-5-13-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4- quorophenyI) 3
"hydroxy -21 June 2005 22

propyl j - 4- oxoazeti di n- 2- yI}benzyIcarbaﬁﬁ&l)nethoxy]ethoxy}acetylanlno)pheny

| 1-4- hydroxy-1, 1-di oxo-2 4,5-tetrahydro-1
H benzo] lﬂfPHYlfﬁZ?fldﬁ]‘%c)ﬂﬁﬁiﬂ hyl anmoni um trifluoroacetate 18 5 a)
(2-{[ 3- (3-Butyl - 7- di met hyl am no- 3- et hyl - 4- hydr oxy- 1|, | - di oxo-2, 3, 4, 5-tetrahy

dro- 1 H benzo[ b]thi epin-5-yl)-phenyl car banoyl ] net hoxy} et hoxy) acetic acid
17 Over d&Prgpaiation@nalbdous 50 6xamplef il; using 4-{1- (4-ﬂuorophenyl) 3-{3-(4-fluoro-

? SBd?gnxg)q%%P%'@cﬁ%bm%{W&]‘%Ofﬁafeﬁ@ﬁ%yg?gﬁﬁ%@gf'ﬁ 4-0l in 8 M of THE are

added510 plogustios endiecutarsadight 422.91C ©),); WS YE S+ dA edioi ¢ acid,
188 ng of hydroxybenzotri azol e afr(ld%@%% 5 di gycl he%ﬁg @gdl imde in

10 mM of tetrahydrofuran (THF). -The m xture is stirred at room

tenper at ¢y §-ff3-Hidyl07-di e IS up in 2

N hydr oclk‘:jl)orlf 0 a%tlﬁ)é an-mé}h éﬁﬁt% goéihﬂofi ARy 51 GRS LAt ?thi'ahy%ro-
benzo[b]thlepm-s-yl)phenyl] N’—4 -{1-(4-fluorophenyl)-3-[3- (4-quorophenyl)—S-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/ _
HN, |
M
Y/ /
15

N- [3-(3- butyl-7-d|methyiammo~3—ethyl 4—hydroxy-1 1-dioxo-2,3,4,5-tetrahydro-1H-.
benzo[b]th;epm-s-y!)phenyI]-N ~4-[3-(3-hydroxy-3-phenylpropyl)-2- -(4-methoxy-
phenyl)-4-oxo-azetidin-1 —_yl]benzyl—hexanedlamlde 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™).




with ethyl acetate. The organic phase is dried over magnesi um sul f ate,
concentrated 15 and purified by HPLC ( Merck- H bar-Lichrosp J&g&&%’lS
water (0.1 % trifluoroacetic acid)/acetonitrile (0.1 %tri uoroacetlc
acid) = 80/20 -> 10/90). This gives 17. C30H47N208S1 (590.74) M (ESI) 592
(M+H 200 off/ Nt 0H OH NO(O-/ HOO NOF/ OH FFF b
(3-Butyl-3-ethyl-5-13-(2-{2-[(4-{1-(4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3

- hydr oxy- 21

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| 'ﬁ Igr 7-yl ) di met hyl ammoniumy 25 trifluoroacetate 18 21 June:
2005 23 A'solution of 100 ng of ~ .
4- (4- am nonet hyl phenyl )-1-(4-fl uorophenyl)-3-[3-(4- flquo-
phenyl ) - 3- hydr oxypropyl ] azeti di n-2-one, 209 ngy of 82
(2-{[3-(3-butyl-7-di net hyl am no- 3-

et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3,4, 5-t et r ahydr o- 1
H-benzo[ b] thi epin-5-yl) -phedyN 5 car banoyl | net ho’xy}et hoxy

‘o %rﬂ\ of hydrox nze
ed at rom yej?or

aIC\é/(;Id 93
rlazole|n2n1 of
h. Water is

de. The organic

{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-



separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1%trifl uoroacetic

10 acid)/acetonitrile (0.1 %trifluoroacetic acid) = 80/20 %—E‘(’)‘in%gdaar?p Thi s

gives 18. C57H63F5N40L1S1 (1109.23) Ms (ESI) 977 (M+ H - | es
(VIT1-XXIV) bel ow are prepared anal ogously to exanple VII: 15 Exanple VIII
lo ossi~ >COH OHN O[O/ ' NFO F-0O™ F
(3-Buty|-3-ethy|-5-[3-(2-{2-[(3-{1-(4-f2I2uorophenyI)-3-[3-(4-f|uorophenyl)-3

- hydr oxy- ,
ropyl ] -4-oxoazeti di n-2-yl }benzyl car banmoyl ) met hoxy] et hoxy} acet yl am no) pheny
F] . gy ]20 propyl -4—oxoazettdmyz-&l}benz%carbamoyl)methoxy]ethoxy}acetyiamino)pheny|]-4-

T A o U S e o U e P
H2O)  Exaliffveropgetate (iB)June 2005 24 O, ~s N OH OH HO0 p1

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 solution of 965 mg of 10 g of dioxooctanedioic acid, 188 mg of
hydroxybenzotriazole and 287 mg of dicyclohexyicarbodiimide 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 ftrifluoroacetate (18) A




-PL,7 0 OFOH NR// O\ FOH-".. F |
3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(4-{1-(4-fluorophenyl)-3-[ 3-414‘]L]‘nle%'0%phenyl )
- 3- hydroxy- propyl]-4-oxoazetidi n-2-yl}benzyl car banoyl)

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 amoniumtrifluoroacetate 21 O S10 N/

OH O/\/N\ / HOA-O-O/\AI 0 23
a)[2-(2-{[3-(3-Butyl-7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-te

trahydro- 1 _

e S ot LR RSB St ¢

N~O-. ~o~-phelyl)-F-hy@irbixydropylfazefidif-2bhe, RBBLMYLTE2 3RPB-bifthl-7-dimethylamino-3-
ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1 H-benzo[bjthiepin-5-yl)-phenyl-

5 carbamoyl)methoxy}ethoxy)acetic acid, 93 ul of diis_oproﬁyica_rbodiimide- and 65 mg
of hydroxybenzotriazole in 2 mi 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 '




b)

§3 Butyl -3-ethyl -5-{3-[2-(2-{2-[(4-{1-(4-fluorophenyl) - 3- [?Q{‘ﬁj,{elmgophenyl
3-

hydr oxypr opyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) met hoxy] et hoxy} et hoxy) ace

tyl - am no] phenyl}-4-hydroxy-1, 1-di oxo-2, 3, 4, 5-tetrahydro-1 '

H benzo[ b] t hi epi n-7-yl)- di nethyl ammoniumtrifluoroacetate 21 5

C59H69F5N4012Sr (1153.28) Ms (ESI) 10394(M + H) Exanple X os ~1 N %C]—I O

/ OHH\ " 1 N o_O ,OH O FOON FFO F 10 :

(3-Butyl -3-ethyl -5- {3 [2 (2-{2-[(3-{1-(4-fluorophenyl) - 3cL3 @ 4- quorophenyI

) - 3- hydr oxy-

propyl ] - 4- oxoazeti di n-2-yl } benzyl car banoyl ) met hoxy] et h agetyl amin
o] - phenyl }-4-hydroxy-1, 1-di oxo- 2, 3, 4, 5-t etrahydro- |/N OH
H benzo[ b] t hi epi n-7-yl)-di neth I - ammoniumtrifl uordacet at L2) 15
C59H69F5N4012S1(3453. 28) & 1040}\!\3 H) Exarrp e Xi N%OH O/
OHHN \"/\o N
o
F
o Q Fi 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- -benzolbithiepin- 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)




1 21 June 2005 26 (3-Butyl-3- ethyl-5-{3-[1

| )-3-[3-(4-fluorophenyl) - 3-hydr oxy- 2 00
propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) undecanoyl am noj p eny % 2 hydr ox
y-1 ,1- dioxo-2,3,4,5-tetrahydro-1H benzo[ b]thiepin-7- yI)dlnethyIannDnlum
trifluoroacetate 24 azz N OH ON\ HOS50 a) 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) {Icarbannyl ] undecanoi ¢ acid 23

G36H54N20 $d iy 39<11)W 3{2=E-12-H4 41 (U florgpheny13-[9-{4-tkorpp@yl}-B- F N 0 F o
’ hydroxypropyl}-4- oxoazetldm-2-yl}benzylcarbamoyl)methoxy]ethoxy}ethoxy)acetyl-
amino}phenyl}-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H- -benzo[b)thiepin-7-yi)-
dimethylammonium trifluoroacetate (21)

Ol~-i NOFO F FFOH
-(4-{1-(4-fluoropheny

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




F FF OHb)

(3-Butyl - 3-et hyl - 5- {3-[11-(4-{1-(4-fluorophenyl)-3-[3-(4- f|élp\;8%%b%l) 3
hydr oxy- propyl]-4-oxoazetidin-2-yl}benzyl carbanoyl)

undecanoyl am no] phenyl } - 4- hydroxy-1, 1- di oxo-2, 3,4, 5-tetrahydro-1

H benzo[ b] t hi epi n-7-yl ) di nmet hyl ammni umtrifl uoroacet ate 15 24
C63H77FSNA09S, (1161.39) Ms (ESI) 1047 (M + H) 21 June 2005 27 Exanple X1
0O oSN.OH HHOH / NOFO " 26 FF O
(3-Butyl-3-ethyl-5-(3-[11-(3-(1-(4-fluorophenyl)-3-[3-(d-fluorophenyl) - 3 hy
dr gxy pr dﬁyﬁil}tylﬁﬁmézﬁe{ﬂf[dﬁtﬂ4 q1y{4-floeraphlengh) {3ajmoi- l)luorophenyi) 3- hy(rj]m()j(y L
undecanoy, Q i OX t et rahydr o-

4 bensol T BRYEER0S R Bh Riabama e arimimielnhensl) dahdroxy-1, 1-
C53H7 7F5N#i6Ra52, 3(4, 548tr@WdrdF H- E&hio[ﬂ]@ﬂ@mhM-yl)bﬂnetﬁ%ﬁHPﬁcﬁu&%' tnmroége%é - O

OSOFF(—.{

0‘-.:;8

we
HOJK/\/\/\/\/\,(“

"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)




N~-NOOO\,NI) OOH 10 HOH\ /
(3- Euty:)3 ethyl 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)

CesH77FsNsOgSy (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) 0

{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)




0,SNOH OHHH oOFFOHd F 21 June 2005 30 d)
{3-Euty:;3-ethyl-5-[3-(3-{2-[2-(2-{2-[2-(3-{1-(4-fIuoropheqyﬂmﬁézkﬁs(4rfluo
rophenyl ) - :

3- hydr oxy- propyl ] - 4- 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- di oxo- 2, 3, 4, 5-tetrahydro
-1 H benzo[Db]thiepin-7-yl}dirnethylammoniumtrifluoroacetate 42 5 _
C65H81FSNAOL4S1 (1269.44) MS (ESI) 115%9%(M + H) Exanple XXIlIl 0 OS OH O
OFO NF+4 OFOH 10 F :

[ 3- But y| -3 selufipn oblerBbutgl 3-{2-(2{3-{2- (2 tqrpbytexycarberylathosy)thosyetiep) ) - 3- [ 3- (

3 hydr oxy e g PopBiepionate 24in 50,mh of oY leneS IRy BT of HSkGICt hoxy) et

hoxy] -  acetic acid is stirred for 2 h and then concentrated. The residue is taken up in 1N
et hoxy} et hox t hox ropi onyl gm.no} phenyl ) - 4- hydr oxy- 1, 1-di oxo-2, 3, 4, 5-tet
r ahydro- r‘l’%@%@q{?ﬂ%‘% gﬂ&@ﬁfrﬂgt‘?-gw*ﬁrﬂ%‘ﬁgm%lea?m%’ﬂfi’%rﬁ'\erqfﬂﬁiﬂ@m&%ﬁat e 46

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)

. . o ‘

NT(\/O\/\O /\/O\/\ 0/\/0\/'“\& '
o : .

F 0. ‘

o




15 a) tert-Butyl '3-(2-{2-[2-(2-{2-[2-(2-tert-but oxycar bonyl et hoxy) et hoxy]

et hoxy} et hoxy) - et hoxy] et hoxy} et hoxy) propionate 43 0 0 O G %T%b@
synthesis is carried out analogously to 39. C H500 1 (538. 683 gl) 427

(M+ 3*H- 2 tert-Bu) 21 June 2005 31 b)

3-(2-{2-[2-(2-{2-[2-(2-Carboxyet hoxy) et hoxyj et hoxy) et hoxy) et hoxy] et hoxy} -
et hoxy) propionic acid 44 The synthesis_is carried out anal ogously to 40. 5
C18H34011 (426.47) M5 (ESI) 427 (M + HP9-110 NOH 'NNN O O ¢)

oxos 5 hyl 3- et hyl - 4- hyd |, 1-di
) {é%?'l&% %ﬁ&f&ﬁé‘lgf*(g- 2-[2'(5-{2-{2-(3-{1@%4 ludrophenyl- gf[3¥4-fluoro¥)h;g;(l))/- |

0XO0-

H benzo[ tﬁ hiAd -BR&shi w?éa*?ﬂ

et hoxy} et hox r)%é?* E(r)(gjﬁjle‘% ﬁoxy} lregfjl 2@‘%2 cid %ﬁ%ﬂém%g%éhoﬁ)cawl ed out
p

anal ogousﬂipowiﬁtml? yipopsHtrpioeihangla-iogiroks 1 (EGioko-24%4 SMetrahfydro 4. OH O—I

OF O benzo[b]thiepin-7-yl}dimethylammonium trifluoroacetate (42)

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)




NF~ 0/ FOH 15 F d)
[ 3-Butyl - 3-et hyl - 5- (3-{3-[2- (2-{2-[2- (2 (2- [2{3 [1(4f|uogpmogs [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-

Eei[si‘ﬂﬁ&W'?%%%%94&/@%@@@53&%&' SRR S T

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 -
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)




N/ NOOM™ / FFFF
(3-Butyl-3-ethyl-5-{3-[8-(4-{1- (4 f 1 uor ophenyl ) -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 P _car bodi i °ni de and 272 J hydr oxybenzotri azole in 10
m of methylene chlor . and the mixture i & svirred for 12 h. The

reaction solution is c ntrated 15 and purified by HPLC
(Mer ck- Hi bar - Li chrospher 100-RP-18, water (0.1% trifluoroacetic
acid)/acetonitrile (0.1 %trlfluoroacetlc acid) = 80/20 -> 10/90).

C35H5 N300 Furyi S 3mirs- (D453 - e V3. i) %} ﬂuorophenyﬁr’  3-[3-(4-fluoro-
phenyl)—S—hydroxypropyl]~4-oxoazetld|n-2—y|}benzylcarbamoyl}ethoxy)ethoxy]-
ethoxy}ethoxy)ethoxylpropionylamino}phenyl)-4-hydroxy-1,1-diox6-2,3,4,5-
tetrahydro-1H-benzo[b}thiepin-7-yljdimethylammonium triﬂuoroacetéte 47)

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

Example XXV

o (3—_Butyl-3*‘ethy|-5-{3-[8-(4-{1‘-(4-f!uorophenyl)—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




34 -~ N f 0" N NOHHO NO OOH FFFFQ¢c)
(3-Butyl -3-ethyl -5-{3-[8-(4-{1-(4- quorophenyI) 3-[3-(4-f1 upr pRemmys) - 3- hyd
r oxy-
propyl ] - 4- oxoazeti di h- 2-yl } benzyl am no) oct anoyl am 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
trifluoroacetate (50) 5 At -78C, 0.22 mM of a.1 Msolution of
di irsobut yl al umi num hydri de in hexane i 83added to a solution of 160 ng of
N[ 3-(3-butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy-1, 1-
di oxo-2, 3,4, 5-tetrahydro-1 :

Hbenio[ Y. 0X thyl -octane- diamde 34 in 1 m
of tetraﬁé@%%ﬁms ﬁ@%}ﬁggﬁé'}a‘?ﬂo@sﬁh{ sﬁmred for 30. mn. Water .is 10
added to the reaction solution, and the mxture is extracted w th nethylene
chl ori de. X concentrated and the residue is taken up in 3 m
of a mxtQﬁ'é’“&zS ée&ogfﬁ?émﬁﬁﬂaé’ﬂd%manol (1/1, 1% acetic acid). 131 ng
of 4-(3-am nonet hyl - 0

phenyl)-1-(4-fl uorophenyl 6~ 4- f 1 uor ophenyl ) - 3- hydr oxypr opyl ] azeti di n- 2
-one and 58 ng of sodiu hof ohydri de are added. After 12 h,.water is
added to the 15 m xt urey,theEN S
and. the organic phase |[s co centbulat ed. The residue is purified by HPLC
(Knauer Eurospher-loo 10- Cl water (0.1 %trifluoroacetic

aci d)/aceLgn 0. N 14| uoroacetic acid) = 80/20 -> 10/90).

.- 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)




20 CH8H72F2N4A06S1 (991.30) Ms (ESI) 991 (M + H 21 June 2005 35 Exanple
XXVI 05 OH N~O-\O-N\ / OHHO / NO I\ OH @ 1/ F%‘If
{3-Butyl-3-ethyl-5-[3-(2-{2-[2-(3-{1-(4-fluorophenyl)-3-[ 3- lﬂ uorophenyl)
- 3- hyd roxy-

propyl ] - 4- oxoazeti di n-2-yl } benzyl am no) et hoxy] et hoxy} acet yl ani no) phenyl ] - 4-

hydroxy 1, 1-di oxo- 2, 3, 4, 5-t et rahydr o- 1Bdbenzo][ b] t hi epi n- 7-yl } di net hyl anmoni
um trifluoroacetate (52 a) :
2-(2-{[3-(3-Butyl - 7-dinethylanino-3-ethy|-4dQ¥Groxy-1 1-di oxo- 2, 3, 4 5-tetra
hydro- 1

H—benzo[b]thiepin-5-y|)pheny|carbanDyL]
10 acetarnide 51 Synthesis anal ogousl ytto 49,
C32HA7NBCBSL (633.81) MS (ESI) 634 (Ml "

0 £ C)

&t.ho y)-N—methoxy N- net hyl -
ting from17.
OH O1"ONN CHHO / N

¢} (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)




0 1 OH F 15 F F F 21  June 2005 36 b)
Eg_ButyI 3-et hyl - 5- [3 (2-{2-12-(3-{1-(4-fluorophenyl)-3-[3- éﬁane%Rbgphenyl)
hydroxypropyl} 4- oxoazeti din- 2- yI)benzyIan1no)ethoxy}ethoxy}acetylan1no)phe
nyl | -4- hydroxy-1, 1-di oxo- 2, 3, 4, 5-t etrahydro-1
H benzo[ b}t hi epi n-7- yI}dlnEthyIannDnlunl trifluoroacetate (52 5 Synthesis
anal-ogous to Q C57H67F5N401081 (1095.88) Ms (ESI) 982 (M+H -10 Exanple
XXVIl 0-s 1,0 N/ OH NO/\OQ\/NOHHIIOI O NOOH FF AF F
{3- Butylf%GEMWBHXENWS (2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-(4- quorophenyI)
- 3- hydr oxy-
propyl } - 4- oxoazeti di n- 2-yl ) benzyl am no) et ho S5 oxy}acetylan1no)phenyl}-4-
hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-t et rahydr o- |
H-benzo[ b} t hi epi n-7-yl }di met hyl anmoni um. 1S ' oroacet ate E3)
|

u/\/°\/\0/_\f(“

0
o
FoI™>e

F

{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




Synt hesi s anal ogous to Q C57H67F5N4010S1 (1095.25) MS (ESI) 982 (M+ H) 21
June 2005 37 Exanple XXVIII 0 0O/ F\ I / t FOHN%OH & @dvdes/ H O
F .
{3-Butyl-3-ethyl-5-[3-(2-{2-[ (4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3
- hydr oxy- '

propyl ] - 4-oxoazeti di n-2-yl } benzyl car ba | ) met hoxy] et hoxy} et hyl am no) phenyl
]1-4 5 hydroxy 1, 1-di oxo- 2, 3, 4, 5-t et r ahydr o- 1

?_Zb[e? K/EE Ed'x fz?@ﬁ%é%&‘?ﬁ?%%@‘?@%u 38 S{E‘lo (&e)é;teiwﬁ% SZ)I ution of
5.5 g of mdxbwpqum-bxmwramypaewﬁ@m éthbﬂﬂe%sig%cé:ymfm @){Q/}Pheny%a ed o

dllsopro )}/ ne in 50 m of acetonitrile “and

2 sohut THFOR 13 U002 b3 46lcatartid b1 borralaliveminnd-yiimethylammonium

di i sopr omitigeroRestatdfs8g and 11.4 g of hydroxybenzotriazole in 70 m of
rrethyl ene chloride, and the mxture is stirred for 12 h. The reaction
sol utPon is concentrated and purified by silica gel 15 chromatography

(ethyl a thanol facetic acid = 8/10/1/1 -> 0/0110/1).
C8H19Ni 0 ﬁ@%g%ﬁé@@i{%| ‘222 (M + H) b) tert But yl

{2-[ (et hoxynet hyl car banoyl ) met hoxy] et hoxy}acetate 55 20 1.3 ni of t hi onyl
hi d f {2- th t hyl - '
chioride @arg 20989, 50(Ro %l ms 8l 9829(M0+t-i [ (met hoxymet hy

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) -



car banoyl ) met hoxy] et hoxy}aceticacid 39 in 20 ml of nethylene chloride, and
t he m'itzjre S g]tirredyc}at 60C for 1 h. 1.3 m of tert- buta@pJu,@r@@dded
and the mxture is then stirred at, roomtenperature for another 2 h

Water is added, the mxture is 25 extracted with nethyl ene chloride and t he
extract is concentrated, giving 55. 21 June 2005 38 C12H23N106 (277.32) MS
(ESI) 222 (M + 2*H - tert-butyl) O YOHH f. c) tert-Butyl
(2-(2-[3-(3-butyl-7-di met hyl am no- 3- et fiyl - 4- hydroxy-1, 1-di oxo-2, 3,4, 5- 5

t et rahydr@ J'“F% ggﬁ{ b] t hi epi n-5-yl ) phenyl ani no] et hoxy} et hoxy) acet ate 56
Synt hesi s anal 0go 0 50 starting from55 and 5-(3-am nophenyl) - 3- butyI

di rrethyl am no- 3-et hyl -1, 1-di oxo- 2, 3, 4, 5-tetrahydro-1 0
H-benzo[ b] t hi epi n-4-ol . 10 C34H52N207S1 4 632. 87')' VB okE
tert-Bu) 0O FOS- P, 0O F N+ OHg_O HO O " 0@
(3-Butyl -5-{3-[2-(2-carboxymet hoxyettipxy hyl Pl
xy- 1,1-dioxo-2, 3,4, 5-tetrahydro-1H benzo[ b] t hi#epi n-
trifluoro- acet apg 57

) 577 (M +2*H -
! d)
3=et hyl - 4- hydro
) di’ met hyl ammoni um

{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 hydrochloride and 9.6 m! of
diisopropylethylamine in 50 mi of acetonitrile and 40 ml of DMF is added to 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 @




E

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 21June2005

H benzo[ b] t hi epi n-5-yl ) phenyl am no] et hoxy} et hoxy)- acetate in 1 m of

met 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 ospher-100-10 20 C18, mater (0.1 % BBi f | uor oaceti ¢ acid)/acetonitrile
(0.1 %trifluoroacetic acid) = 80/20 21 June 2005 39 > 10/90).

C30H44N207S1 (576.76) M (ESI) 577 (M+ H /0 0 os" FIF_F OH N OH CH N

o]
{03 ’L;,Iuty:: 1§H%Ny965£2%3%) M{SZ(E[S()AZ%Zl(BeZ%I uort%%ktl)gﬁ’))l) 3-[3-(4-fl uorophenyl) 3

- hydr oxy-
propyl ] - 4- oxoazeti di n- 2- yI}be-M ,
]-4- hydroxy-1, 1-di oxo- 2, 3, 4] ¢
H—benzo[b]thlepln 7- yI}dl ‘

hydroxypropyl]a etidin- 2 added to a sol ut| on of 40 ngy of
(2-{2- [3 |- 7- dlmethyha et hyl - 4- hydr oxy- |
, 1- di oxo- <t efzo[ b] t hi epi n- 5- :

yI ) phenyla no] et oxy} ePho y) acetic acid compound with trifluoroacetic
acid, 37 pl of diisopropylcarbodiirnide, 26 ng of hydroxybenzotriazole and
40 pI of of fdre il K |t f i Xxture is
otirred fz)r 120%/ @Lel%rdesgc): 7- alrﬁ%th?énﬁlhér@ S LRSS 1-38%0 NG 4 1.

5 tetrahydro-1H- benzo[b]thiepm-s ylphenylaminclethoxylethoxy)acetate (56)

armyl ) met hoxy] et hoxy} et hyl am no) phenyl

-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)

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




is concentrated and separated by HPLC (Merck- Hi bar-Li chr ospher 100-RP-18,

water (0.1%trifluoroacetic acid)/acetonitrile (0.1%¢trifl f/rh%l 6% aci d)
= 80/20 -> 10/90). C57H67F5N4010S1 (1095, 22) Ms (ESI) 981 ? {?

June 2005 40 Exanple XXIX O 0z~s NOH OHNO NOO F FHFF
{3-Butyl-3-ethyl-5-13-(2-{2-[(3-{21-(4-fl uorophenyl)

3-[3-(4-fluorophenyl)-3-hydroxy-
propyl ] - 4- oxoazeti di n- 2- yI}benzyIcarbaﬁﬁyl)nethoxy]ethoxy}ethylan1no)phenyl

}-4 5 hydro 3’/‘ 1,1-di oxo-2, 3,4, 5-tetrahydro-|
H benzo[ b>]t Q@pl n-7- yI}d| met hyI ammoni um trifluoroacetate 59) Synthesis

anal ogous to 58. 10 C57H6yF5N4010S1 (1095.22) Ms (ESI) 981 (M+ H) Exanple
XXX 0~ OHF ON> \ N1 0 H ~ '
Ca0HaaN2075; (576.76) MS (ESI) 577 (M + H)

0
v
0 O=g

F'>‘/1L Q
N
F OH ’ o

F e

OH H
PN S R
/ H
. 4]
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-b0tyl-7—
dimethylamino-3-ethyl-4-hydroxy-1, 1-dioxo-2,3,4,5-tetrahydro-1 H-ben.io[b]thiepin-f;-, g
yl)phenylaminojethoxy}ethoxy)acetic acid compound with trifluoroacetic acid, 37 ul 'of.
diisopropylcarbodiimide, 26 mg of hydroxybenzotriazote and 40 p of triethylamine in

15 _2 mi of dimethyifo:mamide and the mixture is stirred for 12 h Thé 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



N H 2-(2-{[3-(3-Butyl-7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1,

1-di oxo-2,3,4,5-tetrahydro-1 H 15 e 200 :
benzo[b]thlepln 5-yl) phenyl car banoyl ] net hoxy} et hoxy) - N-{ 4- B3f%g(ilﬁluoroph
enyl ) - 3-

hydr oxypr opyl ] - 2- (4- met hoxyphenyl ) - 4- oxoazeti di n- 1-yl ] benzyl } acet am de 65
21 June 2005 41 a)

3-[5-(tert-Butyldi net hyl sil anyl oxy) - 5- 6@ fIuorophenyl)pentanoylj-4 phenyl
OvaO|IdIn 2-one 6 5 27 g of

3-[S-(4- fEFXAPB 9%) 5- hydr oxypent anoyl j - 4- phenyl oxazol i di n-2-one, 13.6 g
of -tert-butyldinmethylsilyl chloride and 10,2 g of imidazqgle are di'ssolved
in 36 mM of dinethylformam de and stirred at 60C fora9Q@ mn. After the end
of the reaction, the mxture is dissolved in ethyl acetake-and extracted.
twce with water. The organic phase is dried owver esifum syl f at e,
filtered and concentrated under reduced 10 pressihe:
3-[5-(tert-butyldinethylsilanyl oxy) - 5-(4- quorophenyI);--

4- phenyl oxazol i dios- 2- one ar wei ght F71. 65 (¢ 4FNO4SI ); M5
(ESI): 340. b Oy -
4-[5-(tert-[B i 1 anyl oxy) u5- (4-f 1 uor opheny ) - 1- ( 4- met hoxyphenyl ) -
2-(2- 15 0 ol i di ne- 3- car bonyl ) pentyl am no] benzonitrile 61)

16.2 g of o ‘ o .
3-[5-(tert- butyI di et hyl s | oxy) - 5- (4-fl uorgphenyl) pent anoyl ] - 4- phenyl -
oxazol i di n-2-one are ‘di ssod¥es _in 350 nl of di Mmt hane. 19.8 m of
Hinig base and 10.14 g of 4-f(4-met hoxyphenyli i no) net hyl ] benzonitrile
are adde ' 'i,3, cool ed -10C. 8.52 nl
of tri rnsfibpgj| Peﬁt%? g {23?3 P@ggﬁ%@% B%S'hggéégﬁugéomnﬂ |3(5’HY raRk t he
sol uti onprcs)yﬂidi-mxcaieaﬂinn-zlﬁ;ba‘mylcaﬂ)mmyl)rﬂ'élﬁoxﬂéﬂh@ky}@mw&nm%h&pm £d to

e reaction

-30C, an of,. ti i de sol ution are:

i xt 47 e Hgé%f(ﬂf tedioxe- Efail%% E»’@F'X' epgeiblihigpinthyildimethylsmmeniumhen
al | owed triflupryacetate (559m t enperature and washed successively with 200 m of
25 2N sul furic acid, 300 m of 20% strength sodi um hydrogen sulfite
solution and sat sodiumchloride solution. The organic phase is dried over

magnesi ugymHbsiabRakBdus to 58.

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_§)



concentrated under reduced pressure and the residue is purified on silica
gel using n-heptane/ethyl acetate 3/1. This gives
4-[5-(tert-butyidinethylsilanyl oxy)-5-(4-fluoro-. 21 June 2005
phenyl) - 1- (4- met hoxyphenyl ) - 2- ( 2- oxo- 4- phenyl oxazol i di ne- 3- car bonyl ) pent yl
30 am noj benzonitrile of nol ecul ar weight 707.93 (C41NA6FN3C6Si); MS (ESI):
590.51 (MH - C7H5N2). 21 June 2005 42 c¢)
4-[3-[3-(tert-ButyIdinethylsiIanyloxy)4%ﬂ(4~fluorophenyl)propyl]-2-(4-netho
xy- phenyl)-4-oxoazetidin-1-yl]benzonitrile 62) 13.2 g of ‘ :
4-[5-(tert-butyl di met hyl sil anyl oxy) -5-(4-fl uorophenyl) - 1-(4-nmet hoxyphenyl) -

i 5ol ved] oo LSRR oS3 SR B e BB ey | © 7€
N, O bi s(t exanefitir-onel(6@)cet anide and 1.86 mM of a 1 Msol ution of

tetrabutyl amonium fluoride in tetrahydrofuran are added and the m xture
Is stirred at roomtenperature for 2 h. Once the reaction has ended, 10 nl

of acelic2hgial s6eadiedphdnly 5-Rydbifibriandyll £ phnfIBRERIRS. 6 UNHETy 10
reduced pressyre and the residue is purified on silica gel using

t ol uene/ e?fﬁﬁﬂiﬁ%\églgﬂeéhylgm ¢hlofigle andi1\Pe g of imidazole are dissolved in 36 m! of

4-13-[ 3- (i li | - = f henyl).propyl ] -2-(4-

o ho[xypﬁ%ﬁfg‘g?@“ﬁ’?%éﬁ‘a@%%ﬁ g OT o St AHOE RN B PRkt s, 75

( C32H37FNRYBR)s digsolvedin ethglaceiate(avie-titracted tyice with water. The organic . o
L3 i LABR B0 diadn U YONBIS Melcfard comcenuated under seducsd ' ' "
4- [ 34P3- (gresdurbuT ik diiviat h-Béet-BORAD i = 2= [d- met ho
xy[ pﬁem(g %ﬁ 4Ltrgxogiz%i i nwl??/l ] b?nz?ﬁmﬁl%wﬁgp%?@g%ﬁ%ﬂ%ﬂ a#fo;@?

t et r ahydr oP UF IO XEFOAN-Sene Pl eleguilar weight 47 16 (@:sUa FNOL6H); MSL(ESISol ut i on

of t et ralp4oydeapmanHasifdugLe Ay tetrahydrofuran are added and the m xture
is stirred at roomteng)elﬁg%u(r@g‘ls?%r 2 h: ' Another 4.82°nm of the , '

7 te_trabutyl ammoni um fl uori de solution are then added, and stirri ng is ‘
cont | e A oGRS Aol AR Bn Bl  nGRERASAE 1 cc
by sil®i caxed-prenyidreanidioeSaphiyondipegtytarnirplisieonitiiycficet ate 2/ 1. This

gi ves 47[3-[3-(4-fluoro- _ :

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 ruSing
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). - ‘ |




phenyl )93- hydr oxypr opyl ] - 2- (4- net hoxyphenyl ) - 4- oxoazeti din-1-yl] benzoni t ril

e of nol ecular wei ght 430.48 (C2sH23FN2(3); Ms (ESI): 431. gild r%&%—ég)s
1- (4- Am noret hyl phenyl ) - 3-[ 3- (4-f | uorophenyl ) - 3- hydr oxypr opy 'f met hoxy
- 30 phenyl)azetidin-2-one (64 1.22 gof
4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl ] -2-(4-met hoxyphenyi)-4-oxo 21 June
2005 43 azetidin-1-yl]benzonitrile are dissolved in 90 m of ethanol, 10
m -of conc. ammonia solution and an ex¥é&ess of Raney nickel are added and
the mxture is stirred at 60C and a hydrogen pressure of 10 bar for 8 h.
The react¢)cﬂw[3ﬂ3<tteﬂl18ul)ddlmeltmx}slanybxgbm(4#horcrmmmyl)mspﬂ]-at(urrﬁemwpn| ght; the
next day tg})g(lrz%zseﬁ m)vedt : B&dl Itrate is 5 concentrated under -
reduced r H e(ﬂ}gnirée fied by silica gel chromatography
usi ng di chI or orret hane/ met hanol /[ amoni a solution 10/1/0.1. This gives

1-(4-amn 4-f | uor ophenyl ) - 3-hydro ropyl ] - 4- (4- met hox
- |(oheny| ) %I ‘ﬁ&z@%ﬁ@ha‘i&%ﬁ&ﬁﬁgﬂ%ﬁr@@/ ﬂn@@p!a}énylb)zf%%m&%@lemnéw& (ESI): Y

418. 2 - ; |
oLy 5 ( Mﬂgz cégl%ﬁ &@IJ%%ﬂldmée -3 rc\;gr%ongg)ﬁepty Zfuwna]rbenzoriltnif-: e, dIssIvVatin 5 1 ot ra
hydr 0_ 1 380 ml of methyl tert—butyl ether, 18.6 mi of N, 0 bls(trnmethylsuIyl)acetamlde and

H- benzo[ b gki,aRis 3 Prvdolis Y t&%buatyngﬁrkg& PAARIRH t)ahydic?fu&a% a[tr?é (4-fluoro

phenyl ) - aiddyedra)mpemmxiu}éldﬂﬁnmtéleéamh@ﬁiﬂe}atﬁr@fﬁi’@th»‘tOrfEerlhb TéhdRANFAd }acet a
m de 65 15 Atﬂéwc]mte erature, 140

(2-{[ 3- ( $"EGHy 10 P! §f AeetinAcidAr,added, HS)‘P I%aqt@arrabwue is concentrated under

- di 010- 2 rSddocet @&éﬁbmmné id if
H benzo] bl)t hi_e F|§n 5-y %(erﬁ?ﬁ'c”a? l‘cial?}gg/'lecj el ﬂ{:)():(eg/gei US ot%/ egg/e%th%l aggtie 17 and

100 ny oPVAL (Tiv%awa@ﬁdﬁﬁ ﬁ?ﬁéfmlylyilrmetpsls(Ianyﬁ(bxy()ﬁe(4-fluorophenyl)propyl] 2-(4-

S of SO P oo TERERBATIE ot R oo &5 45 g of |

1- et hyl - @iz%vlﬂﬂzﬁaﬁﬂymmmpMBwB)m;mbdl i m de hydrochl oride are added and

"~ the mixture is stirred at roomtenperature for 6 h. The reaction mxture

I's concentrated under reduced.
15  d) 4-[3-[3- (4—Fluorophenyl)-3-hydroxypropy!]—2 -(4-methoxyphenyl)-4-oxoazetidin-1-
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/éthyl 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-




pressure. Dichloronmethane is added to the residue, the mxture is extracted

twice with water and once with sat. sodiumchloride sol ut| pJ&%dzdd%e
organic extract is 25 dried over magnesium sulfate, filtered

concentrated under reduced pressure. The crude product is purified

chr omat ogr aphi cal |y (RP18; dichl oronet hane/ net hanol. 92/8, changed over 25
mn to dichl oronet hane/ net hanol 96/4). This gives the product of nelting
poi'nt 116-125C. Mol ecul ar wei ght 1007. 2¥3 (C56H67FNACL0oS); M5 (ESI):

1008,53 (M+H .). 21 June 2005 } 44 Exanple XXXI 01 OHF ONH 0 OTO -N
-HN 110 qg@tlcm@ -yl]benzonitrile are dissolved in 90 mi of ethanol, 1 0 ‘ml of conc.-ammonia

N: [13H£3 5B§5I¥ iorl afld gﬁte%é%frlﬁ’ar?eyeﬁigl\’él aé}e %eg)é%djthe mlxture is stx%feécli a‘? BtOQér ahydr
benzo[ b] tm¢ﬂlhydﬁ39ﬁh)mémyé bf 20 b2 f@-& GATHS rdabtiod nfikiues RRARMED toIoBY &' oXypr

?rg%/ thX yp hré’HW lempyatice Qyergightthg next A3y the catabesy is iemavedy he lsaiglist hoxy) -

acet ag decdifenltateeiney psiRbdHas8UE atd the RESAA BUriika thGhcadferexampl e 2,
with the difference, 10 that
[ 2-(2- {[ﬁr(fgﬂ‘l‘%ﬁgfﬁp'w @ﬁ'@@ﬂ@l%Wﬁ&Mﬁmmﬂwmsmuﬁemnojdm2 Bhid, 5-

}-Ifat)reﬁg g?[) \tl%us Siaminom ?*“Ké’ n e%{)ﬂ S 5t -fHOr’rE? >¥))} EPrIRYRIeRYL G AdRethey-aci d
20) is usniubnyi)az@aim afonmﬂ molecular welght 434.51 (Ca6H27FN2O3); MS (ESH): 418.2
. (MH" - NH3).

10 _
f) 2-(2-{[3—(3_—Butyl'7-dimethylamino—S-ethyi-4—hydro')&-1 .1-dioxo-2,3,4,5-tetrahydro-
1 H-benzoib}thiepin-5¢yl)phenyicarbamoyl]méthoxy}ethoxy.)—N-{4f[_3:[3-(4—f|u0ro-
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").




Mol ecul ar. wei ght 1051.29 (C58H71FNAOLL1S); MS (ESI): 1052.51 (M+H) 21
June 2005 45 Using the nethod described bel ow, the act|V|t gﬁn 5
conpounds of the formula | according to the invention was exanln Effect
on chol esterol absorption + 3Htaurocholic acid excretion using fecal
excrenment of mce, rats or hansters NVRI mce, Wstar rats, or Golden
Syrian hansters (in groups.of n=4-6) are kept in netabolic cages, where
they are fed with a standard diet (Al trdam n, Lage (Lippe)). The afternoon
prior to the adm nistration of the radioactive tracers (14C-chol esterol),

10 the feed is renoved and the aninmals are adapted to grates. Additionally,
t he anlnggs are Iabeled S.c. wWith 3H TCA (taurocholicacid) (for exanple -1
pCGi / mous %X ﬁtilrat) 24 hours prior to the peroral adm nistration of
t he test neal (14C-chol esteral. in Intralipid(r) 20, Pharnacia-Upjohn). 15
Chol esterol absqyption t gk 0.25 m/nouse Intralipid (r) 20 :
(Phar maci a- Uijh'? ((Sp 0 with 0.25 pCG of 14C-cholesterol in 0.1 ng of
chol est er ol € 3 gtéred perorally by gavage. 20 Test substances were
prepared separa /ijn 0. 5% net hyl cel | ul ose (Signa)/5% Sol utol (BASF,

Ludwi gshafen) or a slit vehicle. The adm nistration volunme of the test
substance is 0.5 m/nous he fest substance is adm nistered imediately
prior to the test neal ( al i¢pid | abeled with 14C-chol esterol) '

24 h: fecal elinination of 14C ghol@Sterol and 3H-taurocholic acid (TCA) -
is determned after 24 hours. T livers 5@5 ved and honogeni zed, and
aliquots are incinerated in an 30 oxi mate (Nbdiﬁ?@ 7, Backard) to det er ni ne

t he anount of 14C-chol esterol which had been :t#tken up/absgr bed.

(chol esterol absorption test). gS»Ihe feces are collected over a period of
h

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 that 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"),



21 June 2005 46 Eval uation: Feces sanples: The total wei ght IS

determ ned, the sanple is nade up with water to a defined % t-hen
honogeni zed, and an aliquot is evaporated to dryness and 5 Tll%rfen% ed in
an oxi mate (Mddel 307 from Packard for the incineration of radioactively

| abel ed sanpl es): the anount of radioactive 3 HH20 and 14C-CQ2 is

extrapol ated to the anmount of 3H-taurocholic acid and 14C-chol esterol,.
respectively, that is excreted (dual #Sotope technique). The ED200 val ues
as dose froma close- effect curve are interpolated as those doses at which
t he excr elsntgihefmé'mdafesﬂﬂ)wbélewt ﬂieaactlvﬂy@)u’ﬁ:l 6mpbashoitRe Jom@nh ol group
treated at tp rIs Li ver | es: The anopunt of 74C-chol esterol

t aken up?@B5P Wé’tP %l‘"ve@t'ﬁ’a?@& eé‘ﬁ”i' ‘admi ni stered dose. The ED50 val ues
are |nterpol ated froma dose-effect curve as the dose at 15 which the

upt ake of_ 74C-chol esterol by the liyer is halved (50%, based on a control
group. TEdHeecban chalesterelabsorptionsit-a ta’qclln@ha(amdleur&tforthei gafgpalinds of

the for vention 20 Exanple No. ED- 50 (Ilver)
(g/ n%unue*(——rm;%ﬂ—%%—wéme $0.003 25 XXV 0.01 XXXI 0.1 As can be
seen fromthe table, the conpounds of the fornula | have very good

chol este - | ower j action. 21 June 2005
RIRI{RI mice, {I\ﬂgtar rats, or Golden Syrian hamsters (in groups of n=4- 6) are kept in

metabolic cages, where they are fed with a standard diet (Altromin, Lage (Lippe)).

The afternoon prior to the administration of the radioactive tracers (*C-cholesterot),

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/mause Intralipid ® 20 (Pharmacia-Upjohn)
({Spiked with 0.25 4Ci of '*C-cholesterof in 0.1 mg of cholesterol) are administered-
perorally by gavaga. ‘

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




47 Bi oabsorption: The bioabsorption of the conpounds of the fornmula I was

exam ned using the Caco 5 cell nodel (AR Hilgers et al. ,21(;?&% el |-
nonol ayers as a nodel for drug transport across the intestiha 5 a,
Pharm Res. 1990, 7, 902) Fromthe neasured data, it can be seen that the
bi oabsorption of the conpounds of the fornmula I according to the invention
1s considerably | ower than that of 10 conpounds described in the prior art
(reference structure): Reference structgre Exanple Xl I 15 Apparent
partition coefficient Papp [Cns] 4.88 x 1006 3.67 x 10-09 (according to
Lit. Hi| gevaluatiehi mat ed hunan bi oabsorption 100%<1% OH OH O/ 20
Ref.erénce_structure: F Ezetim be 21 June 2005 WD 02/50068 48 '

PCT/ EP01/h9AgssamBlesins: 1, . A conpound of the formula 1, 5 R R6 OH I t°
\ RN Rendidtdl wdight is determined, the sample is made up with water to a defined

volume and then homogenized, and an aliquot is evaporated to dryness and

5 incinerated in.an oximate (Mode! 307 from Packard for the incineration of
radioactively labeled samples): the amount of radioactive *H-H,0 and "*C-CO, is
extrapolated to the amount of *H-taurocholic acid and “C-cholesterol, respectively,
that is excreted (dual isotope technique). The 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: LT
- The amount of "*C-cholesterol taken up by the liver is based on the administered -
dose. The EDsg values are interpolated from a dose-effect curve as the dose at

15 which the uptake of "*C-cholesterol by the liver is 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.




(Co-(:,30)-. alkylene-L, where one or nore carbon atons of21tjh%eaéobxl ene
radical nmay be replaced by -0-, -(CO-, -CH=CH,6 -CEC,
-N((C,-C5)-alkyl)- or -NH; 15 H F, d, Br, t, CF3, N2, CN, COCH,
COQ(C, -C6)al kyl, CONH2, CONH(C,-C6)alkyl, CON(C, -C6)al kyl]?2,

(C -Co6)-al kyl, (C2-C6)-al kenyl, (CrCo6)-alkynyl, O(C, -C6)-al kyl; where one
or nmore hydrogens in the alkylene radi%al s. may be replaced by fluorine; 20
SOrNH2, SO2NH(Ci -C6) al kyl, SN (C,-C6)-alkyl]2, S-(C -CB)-al kyl, S

(CHz), ; phenyl, SO (Cl-C6)-al kyl, SO (CH2),; phenyl, S02-(C -C6)-alkyl,

S02- (CH2) pi .. Where n =0 - 6 and the phenyl radical may be
substitutggfaljﬁ%%?éb?l\}\b times by F, O, Br, OH CF3, N®, ON, OCF3, _

0-(C, -0C6)-al kyl, (CrC5)-al kyl, NH2; 25 NH2, -NH (C, -C6)-al kyl,

N((C -C6)-alkyl)2, NH(C -C4 acyl, phenyl, O0-(CH2)n-phenyl, where n = O -
6, where T'Pi%b%a%ﬁw.mfﬂ Phﬁ‘erﬁ%m%"ﬁ%rﬂf tgqfqmvéa bges examines using thesCacat ed by

F, O 5 Brg , - , - )=al kvl NH2;
N C1 ey S o g et ff, G cofirichpialBls od'h legoleGe il
CONH2; 5 acrops the inestimal mucoRa, Pbamet Res., 1990hy) 902)r opyl , butyl; 10 R8 is H,
OH NH2, NH(C,-C8)-alkyl; |

‘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



RO is methyl, ethyl, propyl, butyl; R10 is nethyl, ethyl, propyl butyl ;
15 where in each case at |east one of the radicals Rl to {qﬁﬁ ?ﬁ%@ the
nmeani ng (Go- C30)-al kyl ene-L, where one or nore carbon. ato

al kyl ene radi cal may be replaced by -0-, -(CO-, -CHCH,6 -C=C,

-N((C, -C6)-alkyl)- or -NH, and its pharmaceutically acceptable salts. 20
2. A conﬁéyad of the fornula 1, as clainmed in claim 1, wherein Rl, R2, RS,
R4, R5, AA9%88dent Iy of one anothef8are (Ca-,,C30)- alRGTEROI]45dEr e
one or nore carbon atons of the al kylene. radical 21 June 2005 50 may be
repl acedchyms0-, -(CO- or -N+; H F, d, Br, I, CF3, NO2, CN, COOH

CoQ( CI- C5)a|ky| CONH2, CONH(Cl-C5)al kyl, CON (Cl-Cs)al kyl]2, B
(C1-GCs)-al kyl, (C}CB) aIkenyI 5 (C2-C6)-al kynyl, O (Cl-C6)-al kyl, where’
~one or mpre hydr ogens |q alkrlene radi cal s may be repl aced by
f1uorine'” ECLEANL (t Ufky| | S02N[ (C1-CB)-al kyl]2 ,

S-(C&Cs)- aIkyI S (CH2), phenyl SC)(Cl-CB)-aIkyI, SO (CH2) n- phenyl ,
S02- (C1-GCs) - aIkyI S2- (CH2) , phenyl where n 0 - 6 and the phenyl

radi cal may be 10 substituted ufto two times by F, C, Br, OH CF3, N,
CN, OCF3, O (G - 8@ aIkyI ZH-C6) - al kyl , NH2; NH2 NH-(Cl C6) - al kyl,

N( (C1- Cs')| al kyl ) 2 , phenyl , O(CHZ) -phenyl,. where n = 0 -
6, where ?e'henl ,no- to trisubstituted byF a, Br, f,
OH, CF3, N 6) R® al kyl, (Cl-C6)-al kyl, NH2, .

NH( C1- Cs) - ¢ l. -lal kyI)2 SO2- CH3, COCH, COO(Cl C6) al kyl,

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- -




SR ABRIO~-NR8 R9 Fornula L 20 R7 is nethyl, ethyl, propyl,. butyl;
R8 is H OH NH2, NH (Cl-Cs)-alkyl; 21 June 2005 51 RO is ngm@z hyl ,
propyl, butyl; R10 is nethyl, et hyI propyl, butyl; 5 where"in @ach case
at |east one of the radicals Rl to R6 nmust have the meani ng

(Co- Coo) - al kyl ene-L, where one or nore carbon atons of the al kyl ene rad| cal
may be replaced by -0-, -(C=0- or -NH, and its phar maceutical l'y
acceptable salts. 10 3. A compound of 4Bhe formil a |, as claimed in claim1
or 2, wherein R1, R2, R3, R4, R5, R6 independently of one anot her are

( Co- C30) al kyl endo trisupstituiedbr FoEl, st & QHr 664, FdOQn@Npocmggoadck.yd: ne

28 55 B S el o B,

CO\I[ (C -C6)al ky[] ZO(OH;LOIK)—(@l Ky)-alikyCTCORMal kenyl,  (CZ- C6) - al kynyl ,
O (C -C6)-al kyl, where one or nore hydrogens in the

5 L
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



20 al kyl ene radicals may be replaced by fluorine; S02-NH2,

S2NH( G - C6) -al kyl, SN (C, -C6)-al kyl]2, S-(C -C6)-alkyl, %Jun 2005
(CH2) g- phenyl, SO (C, -C6)-al kyl, SO (CH2)"phenyl, SQO2-(Cl-Co6 % ?

SQ2- (CH2)"-phenyl, where n = 0 - 6 and the. phenyl radical my be
substituted up to two tines by F, O, Br, OH CF3, N02, CN, OCF3, 25

0-(C -C6)-al kyl,. (G -0C6)-al kyl, NH2; NH2, NH (Cl-C8)-al kyl, .
N((Cl1-C6) -al kyl )2, NH(Cl1l-C7)-acyl, phef§l, O (CH2)"-phenyl; whereas = 0
-.6, where the phenyl ring nay be nono- to trisubstituted.by F, O, Br, 1,
OH, CF3, N2, CN, naghss repldcat-t6)0-, aldam)- drQuHGH) - al kyl, NH2,

NH( C, - C6) - al kyl , N((Cl-C6)-al kyl)2,. S02-CH3, 30 COCH, COO(C C6) - al kyl:,
CONH2; 21 June 2005 52 OO S a~ B R7 RLO~N R8 RO Formula L R7 is '

met hyI et hyl, pr I t 5 al Kyl ;
v el lpy’ MIOFS '\'@Rlbg\l :tgorret tho%éi ﬂ;’&gr%@?*z but yI 10

s met hyI et hyI op
wher e one of the C%Hﬁéaﬁﬂlkﬂr C@V[@sCsrfﬂfﬂlﬂlztﬂﬁh -Og)atiylg C-Ce)-alkenyl,
(Co- £30) - al kyl eneyc UG PREELCTPLRE WRID sinS T hytRogad g "2 @
alkylene radicals may be feplaced by fluorine;
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, CF;, 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;



and its pharmaceutically acceptable salts. 15 4.. A conpound of the
fornula | as claimed in one or nore of claims 1 to 3, whergimdlz0082, R3,
R4, R5, R6 independently of one another are -(CH2)o-,-NH 20
(C=0o-r(C3-C25)-al kyl ene-(C=0 o0_,-NHL,. where one or nore carbon atons of
t he al kyl ene radi cal nmay be replaced by oxygen atons; H F, d, Br, 1, CF3,
NC2, CN, COCH, COO(C, -C6)al kyl, CONH2,  CONH(C, CG)aIk '
CON (C,-C6).atkyl]2, (C -0C6) alkyl, (C§ Co6) - al kenyl , 21 June 2005 53
(C2-C6) -al kynyl, O (C1-C6)-al kyl, where one or nore hydrogens in the

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

SOZN[(C1R§:6) al kylik Zhetha- ‘&5 =alkyl, .S (CH2), phenyl, SO (C1-C6)-alkyl,
SO ( CH2) ~ phenyl . 805 ?’&é ’%ﬁ@}@”“’% SO2- (CH2) , - phenyl, where n = 0 - 6
and the phenyl radi cal may be substituted up to two tinmes by F, O, Br, OH,

CF3; al kyl . (Cl-C6)-al kyl, NH2; NH2,

NH ( CI- aI kyl , "?\Iﬂe@iﬁ(%lfcﬁ%) Z}MNH( Cl- C7) -acyl, phenyl,

O (C8) 1- phenyl vvhere n =0 6, vvhere t he phenyl ring nmay be mono- 10 to
trisubstituted b Br, 1, OH CF3; NO2, CN, OCF3, O (Cl-C6) alkyl,

( C1- Cp) - in GRPD Caﬁﬁ@é:ﬁa@‘syngpkme radiqaty Raap-RE ks) Baves fi3ning COCH,
CoO- (CI- (@%)Caﬁ‘i 5M{rlen§q\"dﬁ1eré ofta®r more%arggn Rg‘oms of the alkylene radical may-be
replaced by -O-, -{C=0)- or -NH-,
and its pharmaceutically acce'ptable- 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(C+-Cg)alkyl, CON[(C;-Cq)alkyll, (C1.—-Cﬁ)-alkyl, {C2-Cq)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one or more hydrogens in the -
20 atkylene radicals may be replaced by fluorine; o
g - S02-NH,, SOzN'H{C1-Cs)-aIkyI SO-N[(C1-Ce)-alkyi] , S S-(Cq-Cg)-alkyl, S-
(CHa)n-phenyi, SO -(C1-Ce)-alkyl, SO- (CHg),.vphenyl 802-(01-03)-alkyl
SOQ-(CHz)n*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,—C.;)-alkyl 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 trisubstituted-by F, Cl, Br, I, OH, CFs, NO,, CN; OCF3, O-(C-Ce)-
| alkyl (C-Ce)-alkyl, NHz, NH(C,-Cg)-alkyi, N((Cl-Cs)-alkyi)z, SOz-CHa,
30 - CQOOH, COO- (C,-Cs) alkyl, CONH;,




|

NR RO CFormula L 15 R7 is nethyl, ethyl, p. ropyl, butyl; R8s H,'

OH NH2, NH(Cl-C6)-alkyl; 20 RO is nethyl, ethyl, propyl,zp l50gsRi 0 s
nmet hyl, ethyl, propyl,.butyl; 21 June 2005 54 where one of ra Icals R1L
to R3 has the nmeaning -(CH2)0-1-NH (C=Oo_, - (C3-C25) -

al kyl ene-(C=0O o_1-NH L, where one or nore carbon atons of the al kyl ene

radi cal may be replaced by oxygen atons, 5 and its pharnaceutically
acceptable salts. 5.: A nedicament con2i sing one or nore of .the conpounds
as claimed in one or nore of clains 1 to 4. 10 6. A nedi canent conpri sing
one or nore conpounds as clained in one or nore of clains 1 to 4 and at

| east one further active conpound. 7. The nedicanment as clained in cIa|n16
conprising, as further active conpound, one or nore conpounds which '
normal i ze lipid metabolism 15 8()Tbé)ned|canent as. clainmed in claimé or
7, which conprises, as further__ ac e conpound, one or nore antidi abetics,
hypoglycenlcally active conpguhds uctase inhibitors,

chol esterol absorption inhib $ Kganmma agoni sts, PPAR al pha

agoni sts, 20 PPAR aﬂb%aiﬂ N i : . MIP inhibitors, bile

acid absorption l

L

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,




i nhibitors, CETP inhibitors, polymeric bile acid adsorbers, LDL receptor

i nducers, ACAT inhibitors, antioxidants, |ipoprotein |ipasg jpaidpokors,
ATP citrate lyases. inhibitors, squal ene synthetase inhibitors, -

|.i poprotein(a) antagonists, lipase inhibitors,.insulins, sulphonyi ureas,
bi guani des, neglitinides, thiolidindiones, 25 a-glucosidase inhibitors,
active conmpounds which act on the ATP-dependent potassium channel of -the
beta cells, CART agonists, NPY agonist$83 MC4 agonists, orexin agonists, H3
agoni sts, TNF agoni sts, CRF agonists, CRF BP agonists, urocortin agonists,
03 agoni sts, MSH (@plCapalkyhyd YOG ik, WherDO® opgRR: AiyGrogeRSin @goni st s,
ser ot oni n-r eupt ake i,]hi bitors, m xed s%r otonin and noradrenergic 30
conpounds, 5H. T agfwiesedadisgisyaay hedgplaceddy g n agoni sts, growth ‘
hor nones, - growt i , AR ONicSs  ~de pki ng
protein 2- or 3- g’od(}ﬂpg?%{mﬁgf?ﬁ%g@g?gémégﬁéﬁﬂéf ?ﬁ)’r o%o%"r%?lp i ne,
doprexi n), |i paselGHphebendlSOuita-QOodkyls6Q-(BiHi-pbesyl, SPAROTECE ity s, RXR
nodulg@ators or TR- 35 S t anj nes. . A C und as, clained in
one o§; nore of cl g’l%ﬁétﬁizt"ba%r%r g%aEraa-%rf'gm ti"%fﬁﬁ"ﬁ%‘fﬂé“@*@%t ment of
i npai red |ipid nesabstititethupGo toAinpsobe $5 C10Br, [MILPEFI, MDA (Y dbefIENt
conpri sing one or e of the conpounds as clainmed in one or nore of
clains 1 to 4, V\hpg&fiégﬁ(iﬁ"fyée(@ﬁ&ﬁq@"stmﬁ’zi active conpound with a -
pharmaceutical ly € SaARLY 9 nek brungi L&y m xt jnto a form
suitable for adm ﬁ?%i qugf@ cﬁ?éy%E)WF%((?EL?J\'B??L@@&%H@?' ?Heég dr%%eﬁ' ds as ‘
claimed in one orOnfitk:)ppherivhiwhere rte 04— Bowhepe tEephenyl engetiag Baendnd-or

t i h i pj 1a... 12, . T f | ai med. |
or 00 S A e 1 e RshEd b I o B Ok R b R Fr B he cer um
chol est erol _ conceatkylalCaDy)-A, NHE, NHECPTo}-Bkyl NEDUOGSaIRR).C 58,08, 1 n one

or nore of clains_1 to 4 for ‘
COOH, COO-(C,-Cg)-alkyl, CONH_;

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;




preparing a nmedi canent for treati ng arteriosclerotic synptonms. 20 14. The
use of the conpounds as clained in one or nore of clains 1 4p5theflR0s

preparing a nmedi canent for treating insulin resistance.
54

where one of the radicals R1 to R3 has the meaning -(CH2)0_1-NH-(C=O)O_,-(03.925)-
alkylene-(C=0),..-NH-L, where one or more carbon atoms of the alkylene radical
may be replaced by oxygen atoms,

5 and its pharmaceutically acceptable salts.

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

or more of claims 1 to 4.

E 10 6. A medicament comprising one or more compounds as claimed in one or more
of claims 1 to 4 and at least one further active comr;ound.
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 claim 6 or 7, which comprises, 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 BP agonists, |
urocortin agonists, B3 agonists, MSH (melanocyte-stimulating hormone) agonists,
CCK agonists, serotonin-reuptake inhibitors, mixed serotonin and noradrenergic |

30 cdmpounds, 5HT agonists, bombesin agonists, galanin agonists, growth -hormones, -
growth hormone-releasing compounds, TRH agonists, decoupling proteiri’2- or 3-
modulators, leptin agonists, DA agonists (bromocriptine, dOpreXin_),'-lipégiefémyl_ase- .
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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.

Le

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.





