;"e3eM M !t 1*16B!' T!# Description D phenyl azetidi none derivatives, process

for their preparation, E conprising these conpounds and their
use The invention rel atmﬂmﬂmﬂmﬂlﬁw uted di phenyl azetidinones, to their
physi ol ogi cal | y accept abl e sa|st<s and to derivatives havi ng physi ol ogi cal

function, 1 ] nyl azeti di nones (such as, for exanple, M| d
their ué’gof&"gpé)gétl ng hyperlipidem a and arterioscl erosi ?‘gw&[poq?hﬁk
hyper chol est erol em a have al read en described [cf. Drugs of the Future
2000) 2?&%}@%&685). IHM%W“@W% of the invention to provide further
conpounds having a 15 t y utilizable hypolipidemc action. In
particular, it was an object*Geo2fi nd novel conpounds which, conpared to the
conmpounds described in the prior art &ge absorbed to a very | ow extent.

Very | oWBRedyazetidingne deriyalives diosess rdbeirpiepargtion, medicameMs absorption
of |gss o4 004 I HeflalkePr equal to 5% In particul ar,
abso?pt ic&:ﬁgﬁ&}@eﬁ%\%ﬁﬁ@nﬁg&ﬁt mIJst ege | ess than that of ezetim be. 20
Pharmaceutically active conpounds which are absorbed to a very | ow extent

Iy h ' bly, f i de-ef fects. i ngl h
e vent! ghe BVl RABA TRl EU Bhen SRR onosdo BSEERSTbell ch e
R4 R1, ; ' i Co- Ca
al kyl ene%-% E?%ﬁéﬁalgﬁn%f@ﬂ%ﬁﬁa%?mmg %@S"g?&f ﬁgmgpﬁ?/rl]'g:lg Eadi caF) 10 may
be replaced by -G, -(CO-, -CHCH, -CG--C, -N((C~-Cs)-alkyl)- or -NH;
H F,. C

Contp c- RihgetdigateLe s Iy e AR bl orreathg: | 15

(C2-GCs) Wbbﬁ@iﬁemi@ér@ aftSniost|rvbis dﬂbeﬁ)ﬁ)é?eﬁolééte'i@lémi@hﬂ(/@&‘ﬂ'@édycbeéhe
al kyl ene“radi cal s may be repl aced ba@f uorine; S02-NH2) SO2NH(C1-Cs) - al kyl

S02N[ ( CHessibed [ofi Prugs &$-thefutwne- 2000;125(8:6194885).phenyl , SO (C, - Cs) - al kyl ,
SO (CH2) ~- phenyl, S02-(C, -C6)-al kyl, S02-(CH2)~-phenyl, where n =0 - 6 and
t he phenyl radical nay be 20 substituted up to two times by F, Cl, Br, OH,

CF3, NOZt wedlan@Héct dPth&invedtion td providéfurtbssr conmpdundsidving &,
NH- é:g,-Cs)-al k%{l, N( &_o-- C6)-al kyl)2, NH(C -C )-acyl, phenyl _
O ( t5p) theyirpaylicallyitfigable-hypolipigemi action.Hp RarigHar, itiwas AR wbiret i find o

(-5 o) e oy i Egrioerétto HighodBaandpesiibdu gberpriPhasig™ '
COO- ( C, -abspriackin a vEYNbIA; extent3 VienOlow &bsorption 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 ezetimibe.
20 Pharmaceutically active compounds which are absorbed to a very low extent
generally have considerably fewer side-effects.




R7 R10~ N\ RB RO ~C | ~~Formula L 5 R7 is nethyl, ethyl) propyl,

butyl; R8 is H OH NH2, NH (C -C6)-alkyl; RO is nethyl, et hyl, propyl,
butyl; 10 R10 is nmethyl, ethyl, propyl, butyI; where in each case at | east
one of the radicals RL to R6 nust have the neani ng (Co-C30)-al kyl ene-L,
where one or nore carbon atons of thecélkylene radi cal may be 15 repl aced
by -0, -(CO-) -CHCH, -CC, -N(( -Cs)-alkyl) or -NH, and its
pharnaceutlcally acceptable salts. Preferenc ven to conpounds of the
f or mul aArgordinghyitbe "&\teﬂt@ésf?'aé%t%ﬁomﬁeuf‘ﬁﬂPg O%I‘Uf lLR6 has the meaning
(.Co- Cso) - al kyl ene-L, where one or nore carbon 20 atons of the al kyl ene

radi cal may be replaced by -0, -(CO- or -NH. Particular preference is
given to conpounds of the formuR4d I, in which one of the radicals RL or R3
has t he meani ng (Co- C30)-al ky)-eqe-L, where one or nore carbon atons of the
al kyl ene radi cal gy be repl@céd\by -O, -(C=O- or -NH. 4 Very

parti culRS; prefer-nce IS give @ conpounds of the fornula I, in which one
¥ Ygsni ng - (CH2) o_~-NH (C=0

_1-NH L, where one or nore carbon atons of the
epl aced by oxygen atonms. One of the radicals Rl
3L radical in the neta position of ring
yr increased solubility in water, conpared
to the parent conpounds, ph utically acceptable salts are particularly
sui tabl e for nedical applicat a. These salts nust have a pharmaceutically
accept abl e anion or cation. Suitdbly pharnmaceutically acceptable acid
addition salts of ;the conmpounds according to the invention are salts of

i norgani ¢ acids, guch as hydrochloric acid, hydrobrom c acid, 15 phosphoric
aci dg met aphosphoric acid, nitric acid, sulfonic acid and sulfuric acid,
and of organic acids, such as acetic acid, benzenesulfonic acid, benzoic
acid, cinwhighacid, et hanesul f oni ¢ acid, fumaric acid, gluconic acid,
glycollc aci d, i sot hi oni ¢ acid, lactic acid, |lactobionic acid, malefic
acid, malic acid, met hanesul foni ¢ acid, succinic acid, ptoluenesulfonic
acid, t@®ftR2,RHAR4 RHARSGrifl uor oindepiendm:tlycbf dre amothephEe (Giﬁ@ad)redi cal 20

pur poses, very particular preference is 0 _usi t he, chl aoride salt.
Sui t abl e pharnacéﬂkYeﬁ?ﬁy“EEﬁ%ﬁPﬁﬁvénﬁﬁk Qﬁl Qms0f t el radicel . al kal

cal 10 (uch as. mBRLER RPN & A R PGP C R TP o

al so i ncludes saliNH-$having a pharnaceutlcally unaccept abl e ani on, whi ch
salts may be useful internediates for preparing or purifying
pharmaceutically acceptable salts and/or for use in nontherapeutic, for

exanple in vitro, pp@ Bt |, TS, NES), @Nq;odp.p G@ol(rq; @wmt@@mﬂpw ng

physi ol ogi cal functlon refers to any siolo acceptabl e derivative

of a conpound accOONHE1tGs)alkyl, IQQNHCH'@IX alkgk, &qa@ﬁt@k\dn(%@éramﬁ%ﬂabl e of

compBund o an acliGIARENH PTG G AR WP AT ParoRbfEn I8, s pect

of this inventi Onamw@narradubu&&nai/ bbheprae@ﬁqmdﬁ)rwordl ng to the invention.
Such prodrugs can be nmetabolized in vivo ound accordlng 5to
f

the invention. Th8Se- WDW@YCdralhﬂys%N?&a Qﬁ?‘[q?'gbg]gb #-(Gebe)-aJtvl: 1 ght .

The conpounds acc iyn Vv jous

pol ynor phi c fornB&Sﬁ%?gggg $§’§916R5@8 ous gﬂga PRSPQF§%% é? Eﬂ*phous

forms. The scope 8D, {(0#,)Fpteartyl,avhereat sdes 6adrtd thmlptmyptad;ceilmna;sbef t he

conmpounds 10 according to the invention, a f rt$ ect of the

i nvéAtion. Herei n%‘é@%ﬁl«'teﬁlqp foctier imes By o céhé)'a g}é’) @?' Ig Qﬁg’v (ry"

refer to a conpougpcg(3§qﬂﬁ@ @930 f?R% pﬁrnula (1) as described above, and
er es

to their salts ate avi ng physiol ogi cal function, as

descri bed herei n. NHp, Mke(CeDg)calkglsNKIC tCg)- efllqu)wN&l(Cr@?Macwephenyl

h t |1 t bI I d I
Pinct o ar 6 1 doaD- (e RHEREIWBFS T e o havisire o anp By HrRh Y2y Be 2B8R: s m
in particular hypﬁ%{rfsﬂbgﬁ gpecpcgppptmqscrxg N@g (f;ﬂr mqug D- &.£C Lso

suitable for nodu I'ng t um chol ésterol “concentration and 2

prewsnt i ng and tr akyl, r(1@1-§}s) athbeﬂ;ethl(Ca @g)fqﬂt)dnhd((cﬁﬁs)@dknbmﬁ@sﬁl'dﬁ the
formula (1) can a i d, i i nation with other active
conpounds. 25 Thekgﬁaﬁnp%gskgfg%ﬁﬁﬁyhéﬂaﬁggﬁe formula (1) required to

achi eve the desired biological effect depends on a nunber of factors, for
exanpl e on the specific conpound chosen, on the intended use, on the node
of admi nistration and on the clinical condition of the patient. In general,

the daily dose is in the range fromO0.1 ng to 100 ng (typically fromO.1 nyg
to 50 ng) per. day per kllograntof bodymelght for 30 exanple 0.1-10

o, . e~ N oA v A NN

C of the E group. 10 OmMng t




5 be acceptable in the sense that it is conpatible with the other
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
formul ated with the conpound as an individual dose, for exanple as a

tabl et, which can contain fromO0.05%tq 95% by wei ght of the active
conpound. Further pharnmaceutically acti*ve substances can al so be present,
10 including further conpounds of the formula (1). The pharnaceuti cal
conposi tions according to the invention can be prepared by one of the known
phar macguti cal nethods, which essentially consists in mxing the
constituents with pharmaceutically acceptable carriers and/or auxitiaries.
15 Pharmaceuti cal conpositions according to the invention are those which
are suitable for oral or peroral (e.g. sublingual) admnistration, although
the nost suitable manner of @im nDstration is dependent in each individual
case on the nature and severit\sof the condition to be treated and on the
type of the conmpound of 4 ~Xef mul
formul ati ons and coated (delg ornul ations are al so 20 included
in the scope of R®. nvewtd o ant _and enteric fornulations are
preferred. Suitable eMteri H19s | ncl ude cel | ul ose acetate phthal at e,
pol yvi nyl acetate phthalate, @pylnethylcellulose pht hal at e and

ani oni ¢ pol yners of hacr yl JA€g d met hyl net hacryl ate. 25 Suitable
pharmaceuti cal conpoufids for adm ni stration can be present in separate
units, such as, for exanple, | es, cachets, | ozenges or tablets, which
in each case contain a specifixt ‘tFéﬁnﬁgi conpound of the fornmula (1);
as a powder or granul es; as a,sol utilon Or suspension in an aqgueous or
nonaqueous liquid; or as an oit-in-water or water-in-oil enulsion. As

al ready nentioned, these 30 conpositions can be prepared according to any
sui t abl har maceuyy | ibCh 4 ncl udes a step in which the active
conmpdun .gnd t he g%bﬁﬁéwp§&ﬂ?g“&€ghgg¥ﬁsist of one or nore additiona
constituents) are brought into contact. In general, 7 the conpositions
are prepared by unifor ho e us m xing of the active conmpound with
a |iqui d&nd/ or fi'%@v@p&»ﬂgﬂééﬂﬁg(&@?@iwii er, after which the product, if
necessary, is shaped. For exanple, a tablet can thus be prepared by
pressing or shaping a powder or granules of the conmpound, if appropriate
with ondR®r nore is aebdhylj ethyl, pcomd; butyient s. Pressed tabl ets can be produced
by tableting the conpound in free-flowing forn) such as, for exanple, a
pomﬂ r or granules, if appropriate mxed with a binder, |ubricant, inert

di luent gq@l/ or a (DB, L§ﬁ66ﬁ¢ﬁu§$ﬂive/ di spersing agents) in a

sui tabl e machi ne. Shaped tablets ‘can be produced by shaping the pul verul ent
conmpound noi stened with an inert liquid diluent in a suitable 10 nmachi ne.

dm m soPean SERAREE B o bk Wt Pt 2 R RE iR R Bone B8 ol & (1)
with a f(Ca®yp)-aBylepest, Wivdrelohessiahofecamdngiiomaraihhe alkylgrieagaical iy teend
pastilles which 15 include the conmpound in an _inert base such as gelatin

and 181 ydeplgced bys@r d&&AndClnkn abFe- MG abskabybeer M4 ve conpounds for
t he cony patd Ak a@alicant i di abetics, nmentioned in Rote
Liste Wié&ﬁ%@%ﬁ@é%@%@%ﬂlﬁ%@@%ﬂbi ned 20 with the conpounds of the

formula | according to the invention in particular to achieve a
synergistically enhanced action. The activ Q und conbi nati on can be
adm ni stpiaTeBte fRavey 1@ spmPatBdaahine Ermuda b bhighallaest 9 ebigounds t o
the patlrghicall RY o HEhALIHE HeaffiBRCHRL,REIRIEPRAL Ah&BDHOG0MN BN
plurality of active conpounds I n~a pharmaceutical preparation.

Ant 20i alstomsofithe alkyenensadidah maybé replaced bgrOv,a{CyO%- orshitHhr. as, for
exanpl e, Lantus~ or HVR 1964, G.P-1 derivatives, such as, for exanple,
those disclosed by Novo Nordisk A/Sin WO 98/08871, and oral hypoglycemnc
active qﬁamemaﬂefefééénlse% g_rv%'n tBYGRPEHOUFRIZ! oF tRE FbvifuIS QTRUHIES oRE & @bl ¥

i ncl ude sul phon ureas, biguadines, neglitinides, oxadi azolidi ndi ones,

t hi azol irddicalsoR@or R bas thedmeaningh{CorCn)-alkylfngckguhergrmneyoninors padon- 1

agoni sts ot iLu hannel eners c 8~as,~f e | e, those

di scl oseadoﬁv %36% aipkyf%es'i?d)ﬁa% W%@#%%&E% 'ghd(gtﬁ&ﬂré@%l, insulin
sensitizers, inhibitors of |iver enzymes involved in stinulating

gl uconeogenesi s and/ or gl ycogenol ysi s, nodul ators of glucose uptake,
conpounds whi ch nodul ate |ipid netabolism such as anti hyperlipidemc
active compounds and 5 antilipidem c active conmpounds, conmpounds which
reduce food intake) PPAR and PXR agoni sts and active conpounds which act on
t he ATP-dependent potassium channel of the beta cells. In one enbodi nent of

o Y 1 r - A~ N B -,

{& (1)y4sed in each case. Coated
o8t




exanpl e, GW 1536, AVE 8042, AVE 8134, AVE 0847. 30 In one enbodi ment of the
I nvention, the conpounds of the fornmula | are adm nistered in conbination
with a fibrate, such as, for exanple, fenofibrate, clofibrate, bezafibrate.
9 In one enbodi ment of the invention, the conpounds of the fornula | are __
adm nistered in conmbination with an MIP inhibitor, such as, for exanple,
Bay 13 9952, BMS-201038, R-103757. 5 I % one embodi ment of the I nventi on,

t he conpounds of the formula | are adm nistered in conbination with a bile
acid absorption inhibitor , such as, for exanple, HVR 1453. 10 In one

nb d | i i . |
San ni oy an.farticlfer bR s di EAERAHBATICE! oL T nBhione of
Bay 194{H#Oradical®Rd arR® tiastné nudartimg - (OHLgH-NeR(C2 Q). 6(0ee0 ) dtkytdnd-he
formul a | (Sre 15 admi nistered in conbination wth a golyrreri c bile acid

adsor befG=QlesnNHeL, Whgreane,on more faIMOH: 3tpms ofdhe ali {adicalmayhe
enbcgj! "fé'eﬂla%d EQSXW@Q@:@, the conpounds of the formula |I are
stéere I nat'i

adm ni I N" Co on with an LDL receptor inducer) such as, for
exanple, 20 HVWR1171, HVR1586. In one enbodi nent of the invention, the

conmpoungs of, the for | are adm nistered iin conbi natiaon wth an ACAT
iy bi 1 6ne @ g6R radCaRR T e BRE oTerRAY afigehedth i b rATRABANGEIE0! L e
i nventi Basitiéﬁ'%_f ﬁgg{@gp@fe Igggglme formula | are adm nistered in conbination

with an anti oxi such for exanple, OPC-14117. In one enbodi ment of
the invention, the conpounds of the fornula | are 30 adm nistered in

Cor 2R i BB e, PR B e T
for mul apharfcaiiéally AbSsREbleraB L acUMaly ééthlteﬁﬁl'e Pé‘?'?néhfbéﬁéﬁpﬂc‘éﬁéﬁst.he

i nhibitor, such as,” for ‘exanple, SB-204990. I n one enbodi nent of
i nvent i dhese Balte 01sd have agtharmacevtically-adcegtableaniani et eation. Switablybi nat i on

with a sgual ene t i_nhi. bi .S X I - 494. In
oo B TR, BEC A i oo 3HB8 o e beREATR e BVR 4B
admi ni sirRefflon Are 84lks OBinbegarit hbids, udIPas ayeloehiricatiddnmirsbronsid@Bidas, for
exanple, CI-1027 or nicotinic acid. In one enbodinent of the invention, the
Congunggosphqrt%aq@rrngta@nosghgnc acid, nitric acid, sulfonic acid and sulfuric acid, and
of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid, citric acid,
ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid, isothionic acid, lactic
acid, lactobionic acid, maleic acid, malic acid, methanesulfonic acid, succinic acid, p-
toluenesulfonic acid, tartaric acid and trifluoroacetic acid, for example. For medical
20 purposes, very particular preference is given to using the chloride salt. Suitable
pharmaceutically acceptable basic salts are ammonium salts, alkali metal salts (such
as sodium and potassium salts) and alkaline 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 and/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




adm nistered in conbination with a |ipase inhibitor, such as, for exanple,
orlistat. 15 In one enbodi nent, of the invention the conpounds of the
formula 1 are administered in conmbination with insulin. In one enbodi nent,

t he conpounds of the formula | are adm nistered in conbination 20 with a
sul phonyl urea) such as, for exanple, tol butam de, glibenclam de, glipizide
or gliclazide. In one enbodiment, the Conpounds of the fornmula | are

adm ni stered in conbination with a bj n| de,. suc for exanpl e,

met f or niarEomeoynRd 96?”@:98‘(?18?9@'%'8&3%3@ QrHBdkE%?ﬂ)’gunds of the fornula | are
adm nistered in conbination with a nmeglitinide, such as, for exanple,
repaglinide. In one enbodi nent, the conpounds of the forrrul al are

admi ni stéefuetther aspecthifrthlsimverﬁ[brwmerpradtugsazfdhéaﬁombmm,s aacording fo the

| | t t | t th
compouniiventd) S8 PR bas cab Heymetattuadh i T8 5 e S rOmpouh Bsedng 41097,
in part G einy jén{néﬁlyﬁe%e‘lpr%n)’gé’ r?ua? e A hot'p@%etive W&h@ﬁﬁﬂ %ﬂht.t e

met hoxy] phenyl | net h 2,4-thirazol di'one. In one enbo
conmpounds of the fornula | are adm nistered in conbination 5 with an
a-glucnéjdase i nhi bitor or .acarbose. In one

B odr e Camet i ACRAdIRGr0 RS v liah SaT AlSa bR EeS iR Bt conti nat i on
Wi th 20 pBYmPHROGARY o il s andttphbas AFE cigsalifie BonpRbpReLS T maNTe!

of beta célls, such as, for exanple but am de, bericl am de, gl i pi zi de,
gI i azi dg r@rscmerqﬁjagumvarmen lmduma&mbmwphtc forme ownq)omaguodSt he formul a

adm ni st e nati,o re tha ne .of the abovenenti oned
con%@un@gcorf%?g épxgﬁ'ﬂp‘éen 6‘?%%&’ IP%“%{ %?pfﬁpﬁﬁ Wp\’%ﬂt@y and netform n,
a sul phonyl urea and acarbose, repaglinide 15 and netformn, insulin and a

sul phonyl urea, insulin and netformn, insulin and"t rogli tazon insulin and
| ovast atHeafeinbelow, all rgfarapeesio omraunsis), offremulanis iefes toa compaunchen a |

Son ot SO dn RARIA () 85 Jcblincd Bhodd i icPmelishB oMttt -
BP agoniderivativesotaving phasiolvigidas furictidnpgs diestiibedviéte{mrel anocyt e- sti nul ati ng

hor mone) agoni sts, CCK agonists, serotonin reuptake inhibitors, m Xxed
ser d®oni n and noradrenergl c corrpounds 5HT agoni sts, bonbesin agoni sts,

gal ani n yql AgREb ?ﬂhe%ﬁnﬂﬁrln@@%eﬂr@%@gﬁﬁﬁf%@ a[c%lag?a‘ﬂlé‘galfsogﬁ “”ds,

TRH agoni'sts, “decoupli ng protei at or n agoni sts, 25 DA
agoni st sieﬂbammmhia»mw physiologécal fiynctibnzae édeahyhedieamehtsoiior treatingBAR

dul at TR- { nmbodi f th
vent 1 GAPAIRA TP PRIADCIS, V5P ERRHE RUISPUPIBERIP T FaGOTPRES GBI ment, t he
further 1gehiXg a‘FQ BRSItable fPMRGRLSERGHHE sSUnRERbIBsRIdIDncenttatidi aRf©

enbodi nent, the further active conpound is fenfluram ne or dexfenfluram ne.
20 for preventlng and treating arteriosclerotic symptoms.

The compound(s) of the formula (l) can also be administered in combination with
other active compounds.

25 The amount of a compound of the formula (l) required to achieve the desired
biological effect depends on a number of factors, for example on the specific
compound chosen, on the intended use, on the mode of administration and on the
clinical condition of the patient. In general, the daily dose is in the range from 0.1 mg
to 100 mg (typically from 0.1 mg to 50 mg) per day per kilogram of bodyweight, for

30 example 0.1-10 mg/kg/day. Tablets or capsules may contain, for example, from 0.01
to 100 mg, typically from 0.02 to 50 mg. In the case of pharmaceutically acceptable
salts, the abovementioned weight data relate to the weight of the diphenyl-




I n yet another enbodinent, the further active conmpound is sibutramne. 5 In
one enbodi nent) the further active conmpound is Olistat. In one enbodi nent,
the further active conpound is mazi ndol or phentermi ne. In one enbodi nent,
t he conpounds of the formula | are adm nistered in conbination 10 with

fibers, preferably insoluble fibers, such as, for exanple, Caromax~'. The
conbi nation with Caromax~ can be gi verlPin one preparation or by separate
adm ni stration of conpounds of the fornmula I and Caromax~'. Here, Caromax-~

can al szetidinemeriansiesived fiam theesalbirardhe poerhylaxis ior rerapyof heampl e, in

he. corerameioRaFondig: ineteBfocids of te Ll OretapENseE 7o e
addi t i thehfzeiveseas thiecmpsUnd)but brefeealily theyedrevprebentein ke form@of &e | oweri ng
of LDL chol esterol, also _characterized by its i ngroved tolerability. It is

to be mfwmcgaucalmmmmwith@B@@am)l/ﬁsarrim he cawies Ry A @ouEssCor di Sg
opt Sondit gtBtEALIE R 4 Senad et it iEBOMARpIT il R B OB RS B8°S "

i ncl udegbmpoditien and Eenot hdrhsfupbloatbertiealthwinhé patie @ hiervagrién can belatuinor e
provi des both stereoi sgr,rer eg‘nxi) res of the formula | and 25 the pure
ane siaresena

st er eoi YAkqwd of bofe vyaﬂ‘?(ﬂmb‘iaég‘? itbdhe compauiidas ap '@Cﬁéigf—'@lr mul a |
dth ' The: _ hi
and t w ?ordé)é?ﬁﬂé%‘%@f%letbu@ldﬁ]é‘édjé&ﬁamﬁor%ed’.éé‘%[ ﬁdgél%i %?@ﬂ%ﬁﬁfe@p I c

means. ference 1s given t oth racemc and enanti oner
conpouratdivefcontpousd. Fartivel pharnmsécduiieafip btiive supstances carealso bedprigdeRs Fi 4

[ 39 aaneiroautber fampaindsFfhe SRRl dre hasmgceufcal coppastipns .. k-
RO For ’EL‘c%rdOng 't? Tﬂlﬁ?irivgﬁﬁéﬁ t&A bﬁe%rbpsf]d&%;?oﬁé oY 'tﬁheﬁnéwﬁbﬂﬁ?rﬁ cd@icaPr eparing
t he conpounds™of the formula I, 'which conprises obtaining the conpounds of

t he f ormetheds, highresseatiathycomeists go oxikingttbe chostitaantsi with phaemaceadically R5 V

14 R4 atccg‘rﬁté:blg t3rmers andf3r Rhiliaries.

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

20 included in the scope of the invention. Acid-resistant and enteric formulations are
preferred. Suitable enteric coatings include cellulose acetate phthalate, polyvinyl
acetate phthalate, hydroxypropylmethylcellulose phthalate and anionic polymers of
methacrylic acid and methylmethacrylate.

25 Suitable pharmaceutical compounds for oral administration can be present in
separate units, such as, for example, capsules, cachets, lozenges or tablets, which
in each case contain a specific amount of the compound of the formula (I); as a
powder or granules; as a solution or suspension in an aqueous or nonaqueous
liquid; or as an oil-in-water or water-in-oil emulsion. As already mentioned, these

30 compositions can be prepared according to any suitable pharmaceutical method
which includes a step in which the active compound and the carrier (which can
consist of one or more additional constituents) are brought into contact. In general,




L" R4" is (Co-Cso)-al kylene in which one or nore carbon atons of the

al kyl ene radical may be replaced by -0, -(CO-, -CH=CH, -CC,
-N((C,-Cs)-al kyl)- or -NH. 5 Alternatively, attachment to the L group is
viaring Aor ring C. The exanples bel ow serve to illustrate the invention
in nore detail, without Iimting the igvention to the products and

enbodi nents described in the exanples. 10 Exanple | 15 OOH

N-[ 3-(3-butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo0- 2, 3, 4, 5-t et rahydr
o-1 the compositions are prepared by uniform and’ homogeneous mixing of the active
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t hi n-1 ayer r ommat ogr am or  HPLC- t he sol vent is,renpved under reduced
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N- [ 3- ( 3shaping iffe pulveruighicompodnd mujstened ydthoy ineriliquiid dituentan 4 suitabter ahydr
0-1 .

ben&cg{[ bmaﬁ’ihgﬁ'n- 5-yl) phenyl]-N -4-[1-(4-fl uorophenyl)-3-(3-hydroxy- 3-phenyl
propyl )-4 oxoazetidi n-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-di one (2) 10 g of
benzoy| Phaymaceuticalicamgositions whiclt ate switanje fafipesordl ésublisgyaled in 55 nl  of

di chl or A ] , | el vl

chi or i agony e nEle oAb RARE EfhbundofR tofo ALIEM i Ay o
2 hourSflaﬁorﬁmdg castofnaniie sMt@se zoid glim-a?abiceritragacahtiyfandipastiiyd ivbiomani de and
0.9§ of 4-(dinmethyl 20 am no)pyridine are then added. The m xture isS
heat®d Hcl HWWO%%M&W"E%%Q%SG(M appelatipyand glyceraf pesuGrase AREct i on
has endsgm%pcmxture is put into 15 m of 2N sulfuric acid and stirred
briefly? a hé phases are then separated. The org. phase is washed with 5
percent strength bicarbonate solution and, after drying, OF 16

oot Soitahl dhes ARG RRowtR t57 e GRmbRAPN HIESHBURNS 20 ( Wikt - i s
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I s obtalined when optically active/enantionerically enriche
4- p@ny withahe icompounds o the farsuda | 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 hypoglycemic 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




5 b) 3-(5-Hydroxy-5-phenyl pent anoyl ) - 4- phenyl oxazol i di n-2-one (3) Under
argon and at a tenperature between 0 and -5C, 5 g of 1-(2-o0xo0-4-phenyl
oxazol i di n-3-yl ) -5-phenyl pentane-1,5-dione in 20 nl of dichl oronmethane are
slowy, 10 over a period of about 3 hours, added to a solution of 1.5 m of
boron di net hyl sul fide-conmplex in 25 m gof dichl oronmethane. The m xture is
stirred at the sane tenperature for angther 2 hours, the reaction being

noni t or ed thin-la er c_ronato rap After the reaction _has ended, 2 ni
of net h&fio%/rzﬁi‘é"lp le, @pﬁ%ﬂgéﬁlpvét'\@ﬁﬂtﬁ/ InWEGLR7/8626RiaMd sol uti on

and 1.1 r reis
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or gam cbgurmnel f ogenwlsrwﬂ/mglwnob}sys ummdlulawrs of glmcoge anptakﬁl Eelnwoud adlgt h
sodl um pl.S at e sol ut cent sSodl um C oride sol ution
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i s obt aiR¥Hi agBpistsland gctiye cempbyunds wihieh act on the ATP-dependent potassium

1- met hyl - 3, 3-di phenyl t et r ahydropyrrol o[ 1, 2c] [ 1, 3, 2] oxazaborole (S or R
0.75 m chaipe lqugﬁg@yeg%cg@% to the reaction nmixture prior to the addition of
1- ( 2- oxo- 4- phenyl oxazol i di n- 3-yl ) - 5- phenyl pent ane- 1, 5-di one, by the sane
route, 3 is obtained in diastereonerically enriched form 25 c)

4- [ 1- ( 44ronerempibeditentioh the bventiark dhe compounds af the frmala! ase bonyl ) - 5- pheny

5 (80 by AN P bREIeR AT A GG el Worsuaass. o3 g of 30

4-[(4- f|sHﬁVé>§15ﬁrﬁMlUv'§thﬂh”§Fé%‘slémnW&'sidtin' atordaﬁaﬁh V&stivaBtarip, M of
di chl or onet hane, are cooled to -10C, and 8.5 of diisopropyl ethyl ani ne

are addé@swaéwtm Over a period of 30 mn, 5. 3 m of chlorotrinethylsilane
are then added such that the 17 tenperature renmai ns bel ow -5C. After one
hour, the m xture is cooled to -30C, 1.1 m of titaniumtetrachloride are
added afin bab@mbadifembdf tHecinvention, ehe S:otﬁpmm&lsidf tigsl fanuld | arg enperat ure
overnight. After the reactjon has ended, of, gl acial acetic aC| d are

adddd degpinisterad in sgmbinationwiih arcm%sf%rpil aP%QfPP'B'P infHbitorepuabasi fer 5 added,
at 0C, cﬁfae@ taric acid and stirred for anot her
hour, gag‘@léﬂeié? nﬁ%@eﬁ cen C{esi)t ren hhg)dl um bisulfite solution are then

added and stirring is continued for another 45 mn. After phase separation,

t he organic phsels dW|tha ut 40 m of ried and

concentfil P@Get g“’lﬂ inventony, %POB]PQ&JW%&‘% &'W?%Léf%m de are then
added, %@%lﬁ@%r%)ﬁﬁ Hbﬁb'lr’ﬁatmﬁdaquAﬁfanmeCH o?a%t:g&dﬁéh 16 bAmprO! 1 Ng to
roomtenperature, the mxture Is concentrated) giving, after

cryg&0al Iroalghtamn@fplogléalmdﬂ'é'WhrﬁbZGQB?Qacet at e/ n- hept ane, the product of
nmol ecul ar wei ght 635.8 (C37H3gFN3OM4SI); Ms (ESI+): 636 (MrHt). d)

4-[1- (4-Fl uor ophenyl) - 3- (3- hydr oxy- 3- phenyl propyl ) - 4- oxo- azet i di n- 2-yl ] benz

015 ni t nfh bhe(EmMbadiment of the invention, the compounds of the formula | are
4-[1-(4-f] uorophenyl ani no) - 2- ( 2- 0x0- 4- phenyl oxazol i di ne- 3- car bonyl| 5pheny|

-5-tri rr@@nyn@terraﬁym eRybinAtion witha ititARialeha ageustisugh asefar-axample,

et her, 52 rrp 63'75”' met hyl silyl acetam de and 0.2 g of tetrabutyl ammnl um
quorlde 8 rihydrate are heated at reflux for 3 hours. The mxture is

al l pged to stand overnight, 0.2 m of glacial acetic acid are added, and

t he m'xture is stirred for 15 min and then substantlal I%concentrated. 15

m of alRPReGAbRAIMenspf Bipinventan, 40e compougeds @f the tormua batided, and the
[t oat ed Astérp8iih PombRRTOnITRE & Hixbd Bk aiptihlamilieagbrtist Sfich s ] o

concent rexampler@W m536e‘;WElB£)412$AN£<3tB4;pAVE 084Ayl acetate and washed with
water. The residue of the dried organic phase is purified by colum
filtration (Si02, ethyl acetate/n-heptane = 1:1 ). This gives the product
?TW ggl agg)b%gg#g@h&@% thd reehtton, ThE @8mpoliRds BFtHe forftlda | M) . 383

4- (4- Amamistgrepmen9mbir1at'(om-wmmarftbpalen§wc)h as,(fer ayampley fenqgfitratd, pr opyl ) azet

i din-2-aqne. (6 18.930 ngy of

4- [ 1-(4-°P$‘9&?%ph§?§l‘t)r§%:(3- hydr oxy- 3- phenyl propyl ) - 4- oxo- azeti di n-2-yl ] benz
onitrile, dissolved in 100 m of ethanol, are adm xed with 4 m of conc.
amoni a and hydrogenated for 20 hours over Raney Ni, at roomtenperature
and a hydrogen pressure of 20 bar. The catalyst is filtered off and the
filtrate is concentrated under 5 reduced pressure, giving, after

chromat ography (Si 02, dichl oronethane/ methanol = 10:1 ), the product of

nol ecul ar wei ght 404.5 (C25H2sFN202); Ms (DCl+): 405 (MtH+), 387




25 83 ng of

4- (4-am nonet hyl phenyl ) -1-(4-fl uorophenyl ) - 3-(3-hydroxy- 3- phenyl propyl ) azet
i di n-2-one, 115 ny of

5-[3-(3-butyl -7-di met hyl am no- 3- et hyl - 4- hydr oxy-1, 1- di oxo2, 3, 4, 5-tetrahydro
-1 H-benzo[b]thiepin-5-y|)pheny|carbangyl]pentanoic acid, 45 ng of

di cycl ohexyl carbodii m de and 35 ng of ©Yenzotriazol-1-01 in 5 m of
tetrahydrofuran are stirred at roomtenperature overnight. The m xture is
concentrated under 30 reduced pressure giving, after chromatography (Si02,

o ecol 01008 PHOERER00! 1B ifertiohe e EoRpBHHAD of ndfpiribf AR N T80F ATC
I O a@mrhlstblrdNi [a dSbmbmatlon with an MTP inhibitor, such as, for example, Bay 13-

N-[3-(3-butyl - t hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5- t et r ahydr
0-1 H 59952, BMS 201038 R-103757.

benzo[ b] t hi epi n-5-yl ) phenyl]-N -4-{1-(4-fluorophenyl)-3-[3-(4-fl uorophenyl)
- 3-hydroxy propyl]-4-oxo-azetidin-2-yl}benzyl - hexanedi am de (12) a)
4- [ 5- (4trFbne eajdusiment 6f ihé-ihventiony tesgdmpoonys f e tuxmula bakeny| oxazol i di ne-

ana ogoBUMi ket 1 eThD MBYPR A § B ALK BOFGsBNRA oIS\ PR (OF o

pent ano ol i di n-2-one The product of nol ecul ar wei ght 653.8
(C37I—137é5%\[§‘éfgllpwﬁl\g5?ESI +): 654 (MtH+). 15 b)
4-{1-(4-Fl uor ophenyl )-3-[3-(4-fl uorophenyl)-3-hydroxypropyl ] -4-oxo-azetidin

-2-&(4 egﬁgg L p§1fm Qw;rls ar Al ﬁtg g{;%p%%ﬂgg of SIS bre + UST NG

am no) - %d(rﬁn.@fé?eévpe&%lr@ﬁamhtmarc@rnmm@iwl uéh bs| foPelimpld, Bl oxypent yl |
benzo20 nitrite; product of nolecular weight 418.5 (C25H2 2N202); MsS

(ESI +) : 194889.M+H+) . ¢)
4- (4- Am nonet hyl phenyl ) -1- (4-fl uorophenyl )-3-[3-(4-fl uorophenyl) - 3- hydr oxy
v F 20 propyl]-azetidin-2-one 11 ) Preparation anal ogous to exanple I1;

usi ng 41r{ dné eribdtmenbh eftHe) invehtior, 4hé bdmg@unds of the formula | are
phenyl) - 3- hydroxypropyl ] - 4- oxo-azeti di n- 2- benzonitrile; 5 product of

mol &g ul admigistgred ipoombinatioppuitty ApeHymeniagsd %scld)adsmﬂae RMeh-as, tgr
N-[3-(3- bgﬁ%lle, ch%\éé?&rja}ﬂ.ﬁ‘é?éb?e&ﬁérﬂ)/' 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-t et rahydr

o-1H
benzo[ b] t hi epi n-5-yl ) phenyl ]-N - 4- {1 (4-fl uorophenyl)-3-[3-(4-fl uorophenyl)

- 3- hydr ox ro 4- ox azetidin I benz I-he e amd 12) 10
b epar i BB ERBeIEEE: DL BHENE e BReHELNdS ! Mk ETIA | A oh 963, 2
( Co5H6ABgMIRIERred WPcbiBinationfith éMt'lj'[) rdesptBrlifdiedP sudh Qs,"f'B'r example,

20 HMR1171, HMR1586.

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

25
In one embodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant, such as, for example, OPC-14117.

In one embodiment of the invention, the compounds of the formula | are
30 administered in combination with a lipoprotein lipase inhibitor, such as, for example,
NO-1886.
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[ 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 rahydr o-
1H

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

anal ogous to exanple | | |, starting from 1-(4-am nonet hyl phenyl)-3-(3

hydr oxy- 3- phenyl pr opyl ) - 4- (4- net hox EEhenyl )azeti di n-2- one; product of
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ahydr o &xdample, SB-204990.

H benzo[ b] t hi epi n-5-yl) - phenyl car banoyl ] net hoxy} et hoxy) et hoxy] -[ N-{4-[ 1- (4-
fluoro

phenyl ) 13ohs SMsH: 7 I ~ Inf ks | }] acet am de
oy br eE0RS eIHSSRENEORIRTLGNRAY e EoRRARES ofUTk forHZFRRY

4- ( 4- amadonimisteyéd in combination with a squalene synthetase inhibitor, such as, for

Fljggn?/rlg) ééé 4]é,'éﬁé9%%ré%l. ) - 3- (3- hydr oxy- 3- phenyl propyl ) azeti di n- 2- one and
[ 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-tetr
ahydro 1

H benzolmpnaiespiadient phtherinventidr ths compobiods pétheforinelabarg aceti ¢ aci d;
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( MrHH) . G5 oBrasicotiiid acid. /N OH =, NO~O- ONOF O~ F~~OH F /\F
(3-Butyl-3-ethyl -5-13-(2-{2-[(4-{1-(4-fl uorophenyl)-3-[3-(4-fl uorophenyl)-3
- hydr oxy 22

| 1+.4- i dine | 1. tyl am h
Pr OB ) I o gt M e P BERHoLAES BN ki ety am no pheny
H benzopbjrimiseped i’ corpifiatieh witreatipase! mhibitorf swer agdet example3 orlistat)
(2-% 3-(3-Butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-tetrahy
dr o1° H benzo[ b] t hi epi n-5-yl ) - phenyl car banoyl ] net hoxy} et hoxy) acetic acid 17

Ov j .
ot 2l g SntiochmBnt M heThyBhion the compoynds of fhe formua | are

administered in combination with insulin.

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

In one embodiment, the compounds of the formula | are administered in combination
with a biguanide, such as, for example, metformin.

25
In yet another embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide.

In one embodiment, the compounds of the formula | are administered in combination
30 with a thiazolidindione, such as, for example, troglitazone, ciglitazone, pioglitazone,
rosiglitazone, or the compounds disclosed by Dr. Reddy's Research Foundation in




1, 1-di oxo-2, 3,4, 5-tetrahydro-1 H 1-benzo[b]thiepin-4-of in 8 mM of THF are
added 10 dropwi se to a solution of 965 ng of 10 g of di oxooctanedi oic acid,
188 ng of hydroxybenzotriazole and 287 ng of dicycl ohexyl carbodiimde in 10
m of tetrahydrofuran (THF). The mi xture is stirred at roomtenperature for
12 h. The reaction solution is concent1r1<13_t ed, taken up in 2 N hydrochloric
acid and extracted with ethyl acetate he organic phase is dried over

magnesi um sul fate, concentrated 15 and purified by HPLC
(Ner ck- WQ&7/410%4, da pRBiculas-ig154-cliadse-% methyind oxardrasseaalioy-

d)/ id 80/ 20 -> 10/90). Thi
gl R S T
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pr Xpryf)] Inyorg gmbadimant the FPMPOEASS 1of e B hatenadpinistResd inembinaliono) phe
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(18) 23 A solution of 100 ng of
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93, ul obetd ¢alispsogly s diob edampial dolbotansiienglitdndigrdidex ghpinidet glizzidé eri n 2 ni
of thél ergf gﬂ oride is stirred at roomtenperature for 12 h. Water is
add A€yi xture is extracted with net hyl ene chl oride. The organic
phase is dried over magnesium sul fate and concentrated, and the residue is

separated by HPLC (Knauer Eurospher-100-10-C18, water (0.1 %
t ri f | uohveseemporimeant, dhe seawounds iof thg rmula { arer administerad in cambipatiool 20

00) e dipBele i ST dine %%ﬂ%?\if@ﬁé%r&&@ﬁs?@%sﬁrﬁ@ S

Exanpl ewithld sulphéhylurea Mndehétfdranih, a suldhon{d @ea-4ad acdrbose, r Paglmnde
(3-Butyl-3-ethyl-5-]3-(2- {2-[(3-{1-&4 | yor gphenyl ) - 3-[ 3- 4 | uor ophenyl)-3
- hytfr ox@nd metformin, insulin and a sulphony! urea, insulin and metformin, msulm and

7] 28 20 vRoRERds Sheian IOREEY bR ooy ) ¢ oyl acetyLamne) pheny

H benzo[ b] t hi epi n-7-yl) di met hyI ammnl um trifluoroacetate (19)
C5~H65F?nN§?Jﬁr§e’r e(r%%ggi'mzesr?t, the co%rsé un f(tpw/le formulalilza(? alc:_i)r<nm|stered >|<n 25
combination with CART agonists, NPY agonists, MC4 agonists, orexin agonists, H3
20 agonists, TNF agonists, CRF agonists, CRF BP agonists, urocortin agonists, 3-
agonists, MSH (melanocyte-stimulating hormone) agonists, CCK agonists, serotonin
reuptake inhibitors, mixed serotonin and noradrenergic compounds, SHT agonists,
bombesin agonists, galanin antagonists, growth hormone, growth hormone-releasing
compounds, TRH agonists, decoupling protein 2- or 3 modulators, leptin agonists,
25 DA agonists (bromocriptin, doprexin), lipase/amylase inhibitors, PPAR modulators,
RXR modulators or TR-B agonists.

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

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




24 h OH~ ~ ~N~O-O VOFOFOF~ \ FOHF
3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fl uorophenyl)
- 3- hydr oxy

propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) met hoxy] et hoxy} et hoxy) acet yl am n

o]phenyl}-4-hydroxy-1,1-dioxo-2,3,4,53 etrahydro-1
FLbenzo[b]thiepin -yl )dinethyl amonidmtrifluoroacetate (21 ) 0 0
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~\ FFOHF 25 b)
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tyl am no] phenyl } - 4- hydr oxy- 1 1-di oxo-2, 3,4, 5-tetrahydro-1
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(3-Butyl - 3-et hyl -5-{3-[2-(2-{2-[(3-;1-(4-fI uor ophenyl ) - 3-[ 3- (4-fl uor ophenyl
) - 3- hydinoanye embodiment, the compounds of the formula | are administered in combination

o | ]-4-axoazeti | car ba met hoxy] et hoxv} et )acetylamn
b1 Bhenpith TR BreseiAbiy insallie fhek xRS, (dhadmp, CABNAE. The!
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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 | with Caromax* is, in addition to an enhanced action, in
particular with respect to the lowering of LDL cholesterol, also characterized by its

improved tolerability.

It is 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 sterecisomer 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

means.

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




26

(3-Butyl -3-ethyl -5-{3-[11-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hy
dr oxy

propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) undecanoyl am no] phenyl } - 4- hydr ox
y-1,1 di oxo-2,3,4,5-tetrahydro-1 Fkbq@go[b]thiepin-7-y|)dinethy|annnnium
trifluoroacetate (24) .0 0 HO5 O a)

11-[ 3- (3-Butyl -7-di met hyl am no- 3- et hyl - 4- hydr oxy-1, 1- di oxo- 2, 3, 4, 5-tetrahyd

ro-1 H benzo[b]thi epi n-5-yl ) phBhyl car banoyl ] undecanoi ¢ aci d (23)

C36H54N2~6S~ (642.91 ) M5 (BB~ 643 (M+ H) n 10 b)

( 3- But % -3-ethylOB-{3-[11-( (4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3-hy
dr oxy 6

propyl | - 4> N N“2- vl ylR2r banoyl ) undecanoyl ami no] phenyl } - 4- hydr ox
y-1,1 dio 3,4, 5-tet|rahydro-1 H benzo[ b]t hi epi n-7-yl)di met hyl ammoni um
trifluorosletdte 15 (2,;L)—3H77thN40981 (1161.39) M5 (ESI) 1047 (M + H)

27 Exanpbe XIl ~o _ON Q $OF~-~'" HFF

(3-Butyl-3-ethyl -5-{3-[11-(# (4-fl uorophenyl)-3-[3-(4-fl uorophenyl)-3-hy
dr oxy

propyl ] -4-oxoazeti di n-2-yl } benigyl car banoyl ) undecanoyl am no] phenyl } - 4- hydr ox
y-1,1 5 dioxo-2,3,4,5-tetrahydro-1 H benzo[ b]t hi epi n-7-yl)di met hyl ammoni um
trifluoro acetate (25) C63H77F5NAQgS1 (1161.39) Ms (ESI) 1047 (M+ H OF
OHFF~N10 15 H' OCOH ~O-O-O-N H ~

(3-Butyl -3-ethyl -5-{3-[2-(2-{2-[ (4-]3-(3-hydroxy- 3-phenyl propyl ) -2-(4-net ho

Xy PN L S OeE5, i Radie Gl AF T KbrBRUAGD 8| HEFHORRIRI AR Bidipxy) acet vl a

Hb nz%@bygimqhﬁmi&,ﬂhgm@ﬂiﬂ?mni umtrifluoroacetate (38)
CgpH73F3N4A0O-3S, (1146.33& M5 (ESI) 1033 (M + H)

R10 ~_

.
- ‘,
= (/

R8
RO @——-{— Formula I]

L
The invention furthermore provides a process for preparing the compounds of the
formula |, which comprises obtaining the compounds of the formula | by proceeding

analogously to the reaction scheme below.




Exampl e XXI 28 Exanple XXl |

hydr oxypr opyl ] - 4- oxoazeti di n- 2-yi } benzyl car banoyl ) et hoxy] et hoxy} et hoxy) et ho
Xyj] 5

et hoxy} propi onyl am no) phenyl ] - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-tetrahydro-1

H benzo(b] thiepin-7-yl}dinethyl arrrmnjlklm trifluoroacetate (42) O
O-0-0-0-0-0 O O a) tert-Butyl

3-[2-(2-{2-[2-(2-tert-butoxycarbonyl et hoxy) et hoxy] et hoxy} et hoxy)

.4 g of sodiumis added to a sol utfdn of 91 g of

tetraet hyl ene @fiycol m of tetrahydrofurangHand the ure is
stirred6y Once the sodiR m  of
tert-buty : The mixture i .Rhe
reaction eut ral i zed—# th amoni oncentrat ed,
t aken uRs i n aquebus sodi gy chl oride sol g 3 h et hyl
acetate. The organi c phgse™Ns concentr at ed. 2Ha20s
(450 57) Ms (ESI) 339 (*H - 2* tert-Bu)
3-[2-(2-{2-[2-(2-Carboxyet hoxy) et hoxy] et hexy RXY) g hoxy] propi onic acid
0)

{3-Butyl - 3- et hyl - 5- [ 3- ( 3- {2 [2- (2R1%%p
rophenyl ) -3 29 A solution of tert- but|y|
3-[2-(2-{2-[2-(2-tert-butoxycarbonyl et hoxy)
et hoxy) et hoxy] propi onate 24 in 50 nl met ride and 50 m of

trifluoroacetic acid is stirred for 2 h and k% ncentrated. The residue
is taken up in 1 N hydrochloric acid and extracﬂed wi th et hyl ene chl ori de.
The organic phase is 5 concentrated and cont& ns 40. C~4H2sCs (338.36) M5

ESI -
g-(z?{ (éé ?%9 F-Q-)[ 3-1 Butyﬁchq‘@ve Bt ﬁoﬂ‘%%%ﬂ‘()o)n?,atg{rhsy?f thehalléylene ra_Ldliald i OX0- 2,
3, 4,5 tmeay béyeblacad by -O-, -(C=0)-, -CH-CH- -C=C-, -N((C4-C¢)- alkyl) or - NH-

H benzo[ b] t hi epi n-5-yl ) phenyl car banoyl ] et hoxy} et hoxy) et hoxy] et hoxy}
et hoxy) propionic acid (41 ) 15 The synthesis is carried out anal ogously to

ng @N@ﬁﬁ‘ﬁﬂ/éllf“att%ﬁﬁleﬂnoﬁ@ I GRUp i§3a fig A & ringcN OH ~ 1 N O-O-0-C-O O F
The examples below serve to illustrate the invention in more detail, without limiting
the invention to the products and embodiments described in the examples.

10 Examplel

o]
— o, 0O

S

o g
N
OH
i /\/\)'1 l
N
N N

N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-
benzo[blthiepin-5-yl)-phenyl]-5-{4-[3-(3-hydroxy-3-phenylpropyl)-2-(4-methoxy-
15  phenyl)-4-oxoazetidin-1-yllbenzylamino}pentanamide (1)

100 mg of N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetra-




30 d)

{3-Butyl-3-ethyl-5-[3-(3-{2-[2-(2-{2-[2-(3-{1-(4-fl uorophenyl)-3-[3-(4-fluo
rophenyl)

3- hydr oxy- propyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl ) et hoxy] et hoxy} et hoxy) e
thoxy]ethoxy}propionylanino)phenyl] 4- hydroxy- 1, 1-di oxo- 2, 3, 4, 5-tetrahydro-
1 H benzo[ b]thiepin-7-yl}di nethyl ammoni®um trifl uoroacetate 42 5

8%5?8 l[: %&}ﬁjbg(r@p&ﬁth?@g ('%5:('%5[02)-3’ ]%51? "E'?P%Qt Qn’[@e"gggﬁéxmlglof (4-0 F_ p~F
! e FESRES (S ERRRM BOPty RE on )

I agl no} pherayhe mssowpdn?@mmﬂmmpmnmmm@?r?u rvatiysirmng, heated at 80° C for

H L onin. 7. . : 15

o ¢ Bupbputs Fb flyd AferTBe rhadlin e SHaRe LRI SBH eI P hoxy]

et 05<y} eﬁ#&mbgﬁérh@mm_ws} %é‘@éwbﬁf 3k Stfrfb%} r&f&‘e@‘cé?‘ &?é%r?g T 8)

20 The synthesis is carried out anal ogou o 39
MB ( ESI Jher@sidud is @irifled B chirematd@yraphy 3hib)gives product 1 of molecular weight

3-(2-{2 ar | t hoxy] et hoxy} et hoxy) et hoxy] et hoxy}

et hoxy) Béé}%&o‘r‘# gH%i’E{ @ %mg%ﬁé%m@f@ﬂs carried out anal ogously to 40.
5 C~gH340, ~ (426.47) Ms (ESI) 427 (M+ H _o HO-O-O-O-0-O-0-O- '' O O c¢)
3-{2-[2-(2-{2-[2-(2-{2-[ 3-(3-Butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy- 1, 1-di
oxo 2, 3Exampletlt ahydro- 1

H-benzo[ b] t hi epi n- 5-yl ) phenyl car bamyl ] et hoxy} et hox
et hoxy} et hoxy) et hoxy] et hoxy} propi oni ¢ acid (45) The
out anal ogously to 17. C43H66N2~3S1 (839.09) MS S|
F OH 15 d)
[ 3-Butyl-3-ethyl-5-(3-{3-[2-(2-{2-[2-(2- {2\[“8- S )-3-[3-(
4-fl uorophenyl) - 3- hydroxypropyl H4- oxoazet i 4i n- 2- yI ] by car banoyl } et hoxy]
et hoxy} et hoxy) et hoxy] et hoxy )et hoxy] pr opigony! anj no} Mnyl ) - 4- hydr oxy-
1, 1- di ox02, 3, 4%t t et r ahyd H-be |ep| -7- d\et hyl anmoni um
trifluoro etae(4) 20 gF5 O~gSl( ESI) 1243 (M + H)
32

et hoxy] 10
nt’hesis is carried
H F OF~-~

F
10
N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-
benzo[blthiepin-5-yl)phenyl]-N’-4-[1-(4-fluorophenyl)-3-(3-hydroxy-3-phenylpropyl)-4-
oxoazetidin-2-yl|benzyl-hexanediamide (8)

15 a) 1-(2-Oxo-4-phenyloxazolidin-3-yl)-5-phenylpentane-1,5-dione (2)

10 g of benzoylbutyric acid and 12.5 mi of triethylamine are dissolved in 55 mi of
dichloromethane. After 5 min at room temperature, 6.2 ml of pivaloyl chloride are
added over a period of 30 min, and the mixture is stirred for 2 hours. 5.9 g of

4-phenyloxazolidin-2-one in 6 ml 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 put into 15 ml of 2N
sulfuric acid and stirred briefly, and the phases are then separated. The org. phase
is washed with 5 percent strength bicarbonate solution and, after drying,




Example XXIVH/ ~\HO-OM/O-O 1 OONFOFOF~~OHFS5

[3-Butyl-3-ethyl -5-(3-{3-[2-(2-{2-[2-({2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-
(4-fluoro

phenyl) - 3- hydr oxypropyl ] - 4- oxoazeti di n- 2-yl } benzyl car banoyl } et hoxy) et hoxy]
et hoxy} et hoxy) et hoxy] pr opi onyl am no} pQﬁgyl ) - 4- hydroxy-1, 1-di oxo- 2, 3,4, 5
tetrahydro-1 H benzo[ b]thi epi n-7-yl]dimethyl ammnl um tr| fI uoroacetate (47)
10 CgSHg~F5N4014S~ (11269. 44& M5 (ESI) 1243 le XXV 0

( 3- But yfangestaiing angdgectystallizatiopfram e ace Pfjft @erptanm IRIefEt RNyl ) - 3- hyd

r.oxy- pre

4- oxoazetl (?L 3\-’9'9?‘13 %é?l(gﬁ?HBS\l anox}PCH)ng]sph((Iawn*i/'-ll }) '2 % %'PgdyBX “le di oxo- 2,
3,4,5 tﬁmehguheooﬂ:hct&llyeadw[aha]nalmhemermcaﬂwémribhmiZyd abtanedwwhén iopticaltyoacet at e
50) a)

7-13- (sa%l)/@{ﬁ"af“'ﬁm%toﬁyy&Hf'ﬁ'&e%4é2'}%ﬂy'°4‘aﬁ96q'63%7°ﬁe!LS'dﬁ"d&o 2,3,4,5-tetrahydr
0- 1 gH benzo[ b] t hi epi n-5-yl) - phenyl car bamoyl ] hept anoi ¢ acid (48) 33 The
synthesis is carried out analogously to 17. C33H4gN2QgS~ (600.82) Ms (ESI)
601 (Mb) By(5eHydNExg-Bphenylpentanoyl)-4-phenyloxazolidin-2-one (3)

N-[ 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 rahydr
0-1 H benzo[ b] thi epi n-5-yl )phenyl ]-N -net hoxyrret hyl - oct anedi am de (49) At
roomte dretw e 10
hydr ochpgglé@éeﬂgbﬁc?@Q%Oé H%rhﬁ?r r|esopr gg?/l et hyl am ne @# %R?H$Wgcet nitrile
| s addeoxazolidinsy)5- phemylpemne@ ﬁ{dlone in 20 mI of dichloromethane are slowly,

(3% . 2,3,4,5- hvd
0 o bedad hEBOH SR Bafbdit o SoluRraany S i rgy opgh 5; et ravaro
i SOpr@*%tWé@ﬂdéJc@wﬂeﬁmgm m.&ﬂo@w@tﬁzu@erﬁe)hfxta?é)isestir@dlé& the of

met hyl ene chloride, and the mxture is stirred f . The reaction
sol uti o$ame temﬁeeatur%t%@npﬁwq@hwm theer@aspompemg(m@mtqzreq hyathin-layer ospher

i 11 uoriReifodaghy: Anef bis 36087 g Bpfbl A BRI Moy RS st ) 4s

(M + H)percertistee th@g‘dlﬁdéri:pérbxude solution and 1.1 ml of 3N sulfuric acid are
(3- Butyl 3-et hyl - z(i' 1- (4-fluorophenyl)-3- 3Q4fluor0{)hen ) - 3- hyd
1)

rox%rowqda“&'@w G dinﬁ’ tbey'n'}(%ﬁﬁﬁ%{ﬁ‘iﬂé &qraﬁﬁmpa wes| iR angther A5nhy dr oxy-
Lt uotE Al b SeBRYidh, Ind bR bR s dlih dd BeBRBIMATERT! U

dii SObUSLMfLHiCLEUIdILB%WKéIngUESOdIUhEmaUIéI;IG solﬁtldedndd Oapﬁobnt steangihh sﬂ)dmjrmrg ﬁf g
N-[3-(3 t 3 -4 1

MU E berierds saiban A thes chlra concerRIA] Aller N s B SISe BV 1 i
of tetré'&atgfe% Hepthnernd: fhﬁerﬁreﬂwt%f h$o|éémarwe.gfh%3§(h (@ pH2 WOSE MS 10

added to the rea t|on sol uti on, mxture is extracted w'th methyl ene
chl2fr i d@CWI)l&%B((MﬁHt Hz@)ctﬁﬁﬂehtm MM&&GH&CN)@%&&M#Mat)wehtamd By3

8; am X&é‘ F\S o%ilcal l%d{ e%ﬁrb g r<]Jdpheny eprghyér%/p\l/rrol%)[/‘éacet' ¢ acid). 131 ng

4-(3-ang [lpmﬁ]&zrdzab@rué)(sbr(ﬂl d.79eflgrigrvh D° %o [-8°C 4o the ABBA MYikiurg- hydr oxyp
ropyl ] azetl din-2-one and 58 ngy of sodi um cyanobor ohydri de are added. After
12 h, maltl@rrtonbe@adé@ntqf 1t-(9e01®4nﬁ>hmwce<azph@nrﬁ ¥i-driehenylpsntaaeticatdignen

AR e A R o6t 11 uor oacet i ¢
acigh/acetonitrile (0.1 %trifl uoroacetl c acid) = 80/ 20 -> 10/90). 20

CSgH~2F2NaOGS~ l(__991 30) M5 (ESI) 991 HI)
luorophenylamino)-2- (2 OX0- -pheny oxazolidine-3-carbonyl)-5-phenyl-5-

tnmethy|3|Ianyloxypentyl]benzomtnle 4)

3.3 g of 3-(5-hydroxy-5-phenylpentanoyl)-4-phenyloxazolidin-2-one and 3.93 g of
30 4-[(4-fluorophenylimino)methyl]benzonitrile, dissolved in 55 ml of dichloromethane,

are cooled to —10°C, and 8.5 ml of diisopropylethylamine are added slowly. Over a

period of 30 min, 5.3 ml of chlorotrimethylsilane are then added such that the




35 Exanple XXVI r ~ov/"0 0 0O OHF F F
{3-Butyl-3-ethyl-5-[3-(2-{2-[2-(3-{1-(4-fl uorophenyl)-3-[3-(4-fluorophenyl)
- 3- hydr oxy
propyl]-4-oxoazetidin-2-y|}benzy|anino)ethoxy]ethoxy}acetylanino)phenyl]-4
5 hydroxy-1, 1-di oxo- 2, 3, 4, 5- tetrahydroﬁ}

H benzo[ b] t hi epi n-7- yI}dlnEthyIannDnlu trifluoroacetate (52) a)

2-(2-{[3-(3-Butyl -7-dj net hyl ani no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo0- 2, 3,4, 5-tetra
hydrol temperature remains below —5°C. After one hour, the mixture is cooled to —30°C,

F benz oL} o e ehRBABHLE XD MUK TR LD SRR RN et )

10 acet ar de eslI s analogously to 49 arting
C32H47N$ﬁg§d 4taRis.témperattrd bFdmidii4A{te4 thetipabtion has eadedod mi digladidd F F F

b)
{ 3 But ylacstig@sid are addeddiopwise ab-25°G,he mixiusp iresired forjanothen 1q,81dphenyl )
hydr oxypardggf;r ]at Qi%xtgaszoem' 8|f .rq-pf-ry Tt%rr?? fhaﬁrtna& e %%)%Q?eh”ggJ B%E?thf‘am no) phe
nyl ] - 4hybupxgnd 25 il ah2D per@ent ﬁ{ereagthalmyidxmbisulflte solution are then added and

nal ogo RS BEonububy FerAoRhHLTS Minosotphass Semiratan nelaradnsE PBSE Sp o
XXV washeB \ﬂfh about W&nit of watdlr, @ribd/anfd Sdrcehtr@téd tdhadodt 15 ml. 2.7 mi of
bistrimethylsilylacetamide are then added, and the mixture is heated at reflux for
10 30 min. After cooling to room temperature, the mixture is concentrated, giving, after

crystallization of the residue from ethyl acetate/n-heptane, the product of molecular
weight 635.8 (Ca7H3sFN30,Si); MS (ESl+): 636 (M+H").

d) 4-[1-(4-Fluorophenyl)-3-(3-hydroxy-3-phenylpropyl)-4-oxo-azetidin-2-yl]benzo-
15 nitrile (5)

2.7 g of 4-[1-(4-fluorophenylamino)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)-5-
phenyl-5-trimethylsilanyloxypentyl]benzonitrile in 30 ml of tert-butyl methyl ether,
1.6 ml of bistrimethylsilylacetamide and 0.2 g of tetrabutylammonium fluoride

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

25 concentrated and the residue is taken up in ethyl acetate and washed with water.
The residue of the dried organic phase is purified by column filtration (SiO,, ethyl
acetate/n-heptane = 1:1). This gives the product of molecular weight 400.5
(C2sH21FN202); MS (DCI+): 401 (M+H™), 383 (M+H"-H,0).

30 e) 4-(4-Aminomethylphenyl)-1-(4-fluorophenyl)-3-(3-hydroxy-3-phenylpropyl)-
azetidin-2-one (6)




{3-Butyl-3-ethyl-5-13-(2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)
- 3- hydr ox

pr opgl ]- 4¥oxoazet i di n-2-yl }benzyl am no) 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] t hi epi n-7-yl }di met hyl ammoni upng trifluoroacetate (53) Synthesis
anal ogous to 50 C5~H6~F5N40~0S~ (1095.25) Ms (ESI) 982 (M + H) 37

Exampl e XXVI11 ~o

{3- gﬁtw%@ ragww-[s q%ﬂqquQemxth{@ f(ymmmamﬂﬁwwowik4t@,<ocauzeftldub2dﬂheny|) 3
- hyd I
O)%h;% n28§u‘tr1le a@é&@_é[&iﬁ gbﬁ cﬁ%ﬁ%ﬁ@yéet rahy |if?h*}ﬁl><é(f]c%tr1%9é¥%rﬁér§]¥ am n

H- benzo[dm]dtl’cydeo?] a7te§i Ifc}lcuamrhbbsd ovardRanay Ni, iat Irmmndenmbadtere( 5601 aéﬁydro en
{2-[ (Met hoxynet I car bapoyl grret hox % et hoxg%acet i.c acid (54) ution
b 5.5 QIO el SO TR FAIANS IS HeHE HBa Bhe iale s eorsebtiafecynder
diis pr dded to
S Lo TGRS g s oERPEbt S10; 8fndfofbneiEihord
d| I sopr digyi )cmebprbdun:t demmahatuldr. WelghMOhﬁdOagdﬁaENé@E)’ iMS (DEI+)n405 (Kk-H57,

et hyl eng ch!gig and the mxture is stirred for 12 h. The reaction
sol ut i ors87d ¢ ﬁ@) ‘ated and purified by silica gel 15 chromatography
(et hyl acetat e/ hept ane/ net hanol /acetic acid = 8/10/111 -> 0/0/10/1 ).
C8H19N~04 (221.21 ) Ms (ESI) 222 (M+ H) b) tert-Butyl
{2-1( rretfhoﬁ&&ﬁsﬂutwa}uurnetylwammnmﬁegijrwl-hd)mcaqei Atdiox&2)3,2(5-tet@hytrasf H-
t hi or| ar e. dto sol ut i f 290
{2-? et ho 9%9 h'eama’gafﬁ W@Y'M?%‘E%C&J@i d 39 in 20 of
nmet hyl ene chl ori de, and the mxture is stirred at 60Cfor 1 h. 1.3 m of

tent - but anol are added, and the m xture is then stirred at roomtenperature
for anothgof 5-(B-amingpbenyll-3susyd?-dimethylatainees-ethyp3, eslioxad 34, wetra-

hyl
Crordangar e phbESotRthibeg 46 554 bydrhesBREaRId B o b dieyconeeyt )
t ert - Butgarbodiimide and 640 mg of benzotriazol-1-ol in 80 ml of tetrahydrofuran are stlrred
(2-32 [ 3-(3-butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy-1, 1-di oxo0-2, 3,4,5 5

t et éhyca*@oqmmemeaz@tpbq PHEEIM - Ehgmlm;a @Qﬁq&m}r@t%iw £9idug julekentup 56
th { tyl-
S/ e 8BRS, 2550 LI o) iaBEN e HMARBERAbAs i
H benzo[vtlzlttehl'léw nesf&ud of the duedi-irgbBie-rhaseas pudified b dokshn fiiratiopNSIA3,H -
tert-Bu)_%FO EFOH&OO%?%_ . .
( 3- But yldichlerprethane/methangle deE'E"ﬁcSt‘ste*thﬁsHVQH%‘d?fﬁH%'ﬁ?Pﬁ\afSveégmﬁ5842 hydr o
1,1- b] t hi 7-yl) di met hyl
7111 uon GO RaROe) S A Bk R T 00t of tert-butyl oo T
(2-80-[3-(3-butyl - 7 di rrethyl am no- 3- et hyl - 4- hydroxyl, 1- di oxo- 2, 3, 4, 5-tetrah

I RBP4 A oo 3 0
then Conceaéﬁfé[s}!megohfri Pﬁléﬁw NS4RYL( uffltﬁiomedﬂlﬁ@(éiﬁvaﬂﬁg fpg}?ﬁwher-loo- 10

20 C18, water i'fluoroacetic acid)/acetonitrile
trifl uor oapey Aa@xqueildm}zg(b]benzyl -hexanediamide (8)

25 83 mg of 4-(4-aminomethylphenyl)-1-(4-fluorophenyl)-3-(3-hydroxy-3-phenylpropyl)-
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[blthiepin-5-yl)phenylcarbamoyl]pentanoic acid, 45 mg
of dicyclohexylcarbodiimide and 35 mg of benzotriazol-1-ol in 5 ml 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
(CssHesFN4O7S); MS (ESI+): 945 (M+H").




, O 39 -> 10/90). CsoHaaN20~S~ (576.76) Ms (ESI) 577 (M+ H ~o F ~F F
OH~~\N~O'IOF~NOFJ5 e

{3-Butyl-3-ethyl -5-[3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fl uorophenyl)-3
- hydr oxy

propyl ] - 4- oxoazeti di n- 2-yl }benzyl car baﬁrgyl ) met hoxy] et hoxy} et hyl am no) phenyl
]-4 hydroxy-1, 1-di oxo- 2, 3, 4, 5-tetrahyd

H benzo[ b] t hi epi n-7-yl )di met hyl ammoni um tri fl uoroacetate (58) 10 55 ng of

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

hydr oxy¥ b]@ﬁ tidin-2-one are added to a solution of 40 ng of

(2-{2-[ {%ﬁ utyl - 7di met hyl am no- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-tetrah
ydro-1 Hbenzo[ b] t hi epi n-5yl ) phenyl am no] et hoxy} et hoxy()acejl c acid conmpound
with trifluoroacetic acid, 37,ul of diisopropyl carbod| |Y3’e 26 ny of

hydr oxybenzotri azol e and 40, ul of triethylamne i Z
di met hyl formam de) and the m xture is stirreoJ
solution is concentrated and separated by HPL 'f P >
100-RP-18, water (0.1 %t¢trifl ortlc aci d) acetonitrifl e %

0
trifluoroacetic ggyd) = 80/ R\ 10 Cg7HY7TFFNAO-pA (10 Ig 22) M5 (ESI)
~ w_ AV FOF-OHF
¥ {1- (@-f| uor ophenyiy-3 (4-fluorophenyl)-3

981 (M + H) 20 40 Exanpl &

{3-Butyl -3-2 5y 3

- hydr oxypr « i n- 2-yl } benzyl car banmoylH net hoxy] et hoxy} et hyl am n
0) phenyl d Loyo- 2, 3,4, 5-tetrahydro-1

H benzo] ammni umtrifluoroacetate (59) Synthesis

anal ogous to 58. 10 H6~FY (1095.22) Ms (ESI) 981 (M + H) Exanple

XXXo, Ha F~NOHN. 0O NH

2-(2-{[3-(3-Butyl -7-di net hyl ar 3-et hyl - 4- hydroxy- 1, 1-di oxo-2, 3, 4,5-tetra

hydro-1 H 15

tenﬁglz ;)[ bIN-8-eRbtyR7VdieNRN RS- BHTRYILA-APSRRY N} PeRerd 30, 5 4elrdnydolfh.f | uor oph
5 benzo[bjthiepin-5-yl)phenyl]-N’-4-{1-(4-fluoropheny!)-3-[3-(4-fluorophenyl)-3-hydroxy-

propyl]-4-oxo-azetidin-2-yl}benzyl-hexanediamide (12)

-

a) 4-[5-(4-Fluorophenyl)-1-(4-fluorophenylamino)-2-(2-oxo-4-phenyloxazolidine-3-
carbonyl)-5-trimethyisilanyloxypentyllbenzonitrile (9)
10
Preparation analogous to example |l using 3-[5-(4-fluorophenyl)-5-hydroxy-
pentanoyl]-4-phenyloxazolidin-2-one
The product of molecular weight 653.8 (Ca7Hs7F2N304Si); MS (ESI+): 654 (M+H").

15 b) 4-{1-(4-Fluorophenyl)-3-[3-(4-flucrophenyl)-3-hydroxypropyl]-4-oxo-azetidin-2-yl}-
benzonitrile (10)

Preparation analogous to example Il, using 4-[5-(4-fluorophenyl)-1-(4-fluorophenyl-

amino)-2-(2-oxo-4-phenyloxazolidin-3-carbonyl)-5-trimethyisilanyloxypentyllbenzo-
20  nitrile; product of molecular weight 418.5 (C2sHz0F2N205); MS (ESI+): 419 (M+H").

c) 4-(4-Aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-




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

3-[5-(tert-Butyldi met hyl sil anyl oxy) -5-(4-fl uorophenyl) pent anoyl ] - 4- phenyl
oxazol i din-2-one (60) 5 27 g of

3-[5-(4-fl uorophenyl)-5-hydroxypent anoyl ] - 4- phenyl oxazol i di n-2-one, 13.6 g
of tert-butyldinethylsilyl chloride a 10,2 g of imdazole are dissolved
in 36 mM of dinethylfornam de and stirred at 60C for 90 min. After the end
of the PeRMkaetidinke-onsk!dle is dissolved in ethyl acetate and extracted
twice with water. The organi c phase is dried over nmagnesium sul fate,
filtered and concentrated under reduced 10 pressure. This gives -

3-[5- (t@rrepmm;ahcﬁnamgwsablee(ampwm u§rng44~{1 m}floptwhyeh)/b@qmﬁeﬂlhdro-

4- phenyl oxazol | d| n 2-one nol ecul ar \M? 471.65 (C2sHsaFNO4Si); M
(ESI): phenyle3 pﬁﬂg; -2 }b nzomtnle

Z‘Eisﬁéf’éé%@ib*h*’d@?%%@%lqhg ﬁ%%weaﬁﬁﬁ AT L A

16.2 g of _
BT B B b R A B B
added ¢ 52720 *‘2"’%&@ o g RNy B O R AR gy " ©

t ri met hprepylly4- ouoateta:tlle-ZayIB)e&tugllehlexanetdltwnMj)j solution, and the sol ut| on
is iéirred at -10C for 30 min. The solution is then cool ed to -30C, and 44
titaniumtetrachl oride solution are added. The reaction m xture is

St' rredpgg érraﬂah"a%ﬁldgbus‘@@xhﬁfpl@Ilhpro'Em%t éf)h\‘éﬂlécﬁﬂ'aﬂ Wweighgealkl oved to warm
to roomte erature and washed successively with 200 m of 25 2N sulfuric

aci d, 3(0ssinesidN.L0&);IMEESHIH): 966|(M1ﬂ|1h))dr ogen sulfite solution and sat.

sodi um chl ori de solution. The organic phase is dried over nagnesium sul fate
and concentrated under reduced pressure and the residue is purified on
silica Exdamisleny n- heptane/ethyl acetate 3/1. This gives

4-[5-(tert-butyl di nethyl silanyl oxy)-5-(4-fl uorophenyl)-1-(4-nethoxyphenyl) -
2- (2- oxo- 4- phenyl oxazol i di ne- bonyl ) pentyl 30 am no] benzonitrile of

nol ecul ar wei gigy 707. 93 (LA A46FN3CsSl ); MS (ESI): 590.51 (MH#- C-HsN2).
42 c)
4-13-[ 3-
xyphenyl ) pxoazeti dfnl- yI]benzonltrlle 62) 13.2 g of

4-[5- (tendrat yl di meghyNsi | anyl oxy) - 5- (4- quorophenﬂg - © (4- met hoxyphenyl )5

2- (2- oxo- 4- phenyl ox@Zzol i i 3-carbonyl ) pentyl aniaQ] henzqQnitrile are

di ssolved in 380 m of tert-butyl ether, ’

N, O bi s(trinethylsilyl)acd{anidg and 1.86 3 e

tetrabutyl amoniumfluoride in t trahydrofur/an ar& adtjed™Nand the m xture is
stirred at room tenperature forf¥\h. Once the rgacti of haPnded, 10 m of
acetic acid are added, the reactio Luke is//congémtmnated under 10
reduced pressure and the residue ig purifie NS \ca/gel usi ng

tol uene/ ethy! acetate 50/1. This grves H
4- [38 [3-(tert-butyldinmethylsilanyloxy)-3-(4-fluorophenyl)propyl]-2-(4methox
yphenyl N-4Sq8argits-dimbthytaine omy L Grd)(?/ TOLcheXH-213, 1BL1BHahGdrb- 713-

( C32H3~FN20 bdt}a M5 (ESI): 545.56
4 [ 3- [ 3benze] retpp'rrrérmpﬁesywﬂmwy mrﬂ;p](y@ qmnymrﬁ@wyar(érmeshoxyoxoazeu din

41%”3] Fg?’f‘gﬂw b(]l)f?) %%%r%’?ﬂaf gﬁ?‘féxw%xfﬂe-d?f?'g-ef 1—% ophenyl ) propyl ] - 2- (4- met ho

xyphenyl ) - 4- oxoazeti di n-1-yl )benzonitrile are di ssolved in 65 m of

tetrahydrofuran, 0.74 20 ml of acetic acid and 8,03 mM of a 1 M solution of
t et zabuﬁreamﬁnWiqgwsuta@xamm@ﬂli Agdingffiarad- @raminemeethyliphenpl3nBxt ure i s

stirred [ of the

t et r abut %’r Wh%ﬁ@ﬁ%&ﬂd@(@gfetﬁogwr@rﬂgf)%ﬁﬂhagdgﬂb and stirring is

cont i nugtioduct ¢ aleculanweight 962. (BscElsdl088);,M8. (EBhe): 063I(Md-Hpact i on

m xture is concentrated under reduced pressure and the residue is purified
by silica 25 gel chromatography using n-heptane/ethyl acetate 2/1. This

gi ves

4-13-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-met hoxyphenyl ) - 4-oxoazetidin
-1-yl]benzonitrile of nolecular weight 430.48 (C2sH2sFN2Ca); Ms (ESI):
431.24 (M+HE) . €)

1- (4- Am noret hyl phenyl ) - 3-[ 3- (4-fl uor ophenyl ) - 3- hydr oxypr opyl ] - 4- (4- net hoxy
30 phenyl)azetidin-2-one (64) 1.22 g of

4- [3 [3 (4 quorophenyI) 3- hydroxypropyl] 2 (4 nethoxyphenyl) 4 0Xx0 43

oy o . o o o S Y




10 f)

2-(2-{[ 3-(3-Butyl - 7-di net hyl am no- 3- et hyl - 4- hydroxy-1, 1-di oxo-2, 3,4, 5-tetra
hydr ol

H benzo[ b] t hi epi n-5-yl ) phenyl car banoyl ] met hoxy} et hoxy)-N-{4-[3-[3-(4-fluoro
phenyl ) - 3- hydr oxypropyl ] - 2- (4- net hoxypjienyl ) - 4- oxoazeti di n- 1-yl ] benzyl } acet
am de (65) 15 At roomtenperature, 140 ng of

(2-{[3-(3-butyl -7-di net hyl am no- 3- et hyl - 4- hydr oxy1l, 1- di oxo- 2, 3, 4, 5-t et rahyd
ro-1 H benzo[ b]thiepin-5-yl)-phenyl carbanoyl ] net hoxy} et hoxy)acetic acid (17
and 100

1-(4- aangW(%tlﬁt\/llphenyl )-3-[3-(4-fl uorophenyl)-3-hydroxypropyl ] -4-(4- et hoxy
phenyl )azetidin-2-one are dissolved in 5 ml of 20 di rretq%l,@ornam de, 35 ny
of 1-hydroxybenzotriazole and 45 ng of 1-ethyl-3-(3

di met hyl am nopr opyl ) carbodi i m de hydrochl ori de.are
stirred at roomtenperature hor 6 h. The reactl () 1
~under reduced pressure. hinor onet hane is added tao the the

m xture is exPHacted t M,e%/ once Wltg odi um chl ori de
sol ution_a \ pe= g is 2 ﬁ(ﬁd\ ym sul f at e,
filtered ' nz ed under reduced press@re. Tﬂe qde product is

puri fi ec\cH# api cal |y (RP18; dichl oronet hane/ met hanol 92/8, changed
over 25 mn to diohl orgaeghane/ net hanol 96/4). This gives the product of
melting point 116-125 ecul ar wei ght 1007. 24 (056H6 ~FNaQ, 0S); Ms (ESI):
1008. 53 ( MtH+) . 44 EXsFphe XXXI o, ?~"0-~0~ ,0 ''O

N-[ 3-(3-Butyl -7-di net hyl am fo- 3- et hyl - 4- hydr oxy- 1, 1- di oxo- 2, 3, 4, 5-t et rahydr
o-1 HS

benzo[ b]% Fﬁ gsl(ﬁ %“‘y'r?' met Via"ﬁ'”f’ 23 FHWJ sfdéof%1(14dlip f(ac?f% 4h5e%e;} 3hygr?1ydr oxypr
opy|h5 24 ﬁ‘lber?zo[a]thuepm 5-y|)dphenylcarbamoyl]r:'tethoxy}ethoxy)ethoxy] [N- {4h[1 -(4- fluc;]ro- \
met hoxyphenyl ) - 4- oxoazeti di n cay. met et ho t hoxy
acet ani Qbe('ﬂb;a @H’é’d&ﬁbgtﬂm”ﬁ”é‘i{ﬁ)@ °§ZP§§B£%®%V“%9§ gmide (ébsexarrpl e
2, with the difference, 10 that

[ 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

t et r ahy @repdration analogous to example Il, starting from 83 mg of 4-(4-aminomethyl-

ol T TR R e B M

((31 Eﬁ@/ 3 %?g%?(éﬁg( Wl .7- dlmetﬁ?laHﬁhBLB éﬂ‘ﬁl Hmyaed(ydeacmbm 3)& 5etrahparo-

ounds of "the formula | accordn)@? he invention was
exan nedH Eérﬁzn{b]tlmapmhwybBh%mthal'QBB’mvﬁméﬁhOXN}%‘IhOt( QQi'Caaﬁ'dj excretion

using fegcal 5 excre t NVRI mce, Wstar rats,

or Gol d& %D?HOQFFR{H’ J‘?%F°3‘P%‘h§§36”§)é‘ﬂg§g% %gﬁe kept in metabolic cages,
where tiy ?ddlﬁ%fhféitlrvq]pbmmao%mdﬁddndlbenla(')wdigmrmmt 3 (CoHEIENYR)S); MBe

aft ernoon ior tot adm ni stration of the radioactive tracers

(' 4C—chd)E8§‘t)eﬂ@2} IMﬂ:b'}he feed i s renoved and the animals are adapted to
grag Additionally, the animals are |labeled s.c. with 3H TCA (taurocholic
aci § (for exanple 1 NCi/nmouse up to 5 NG /rat) 24 hours prior to the
peroral EB@mplesvilati on of the test nmeal ('4C-cholesterol in Intralipid 20,
Phar maci a- Upj ohn) . 15 Chol esterol absorption test: 0.25 m/nouse Intralipid
20 (Phar naci a- Upj ohn) ((Spiked with 0.25, uG of '4Z#holesterol in 0.1 ng
of cholesterol) are adm nistered perorally by gayage. est substances
were prepared separately in 0.5% nethyl cell uIQs' gnm) / 5%-Sol ut ol ( BASF,
Ludwi gshafen) or a suitable vehicle. The adm}ﬂ st at on°UoI ume of the test
substance is 0.5 ml/nmouse_ The test substance igs a §y stered i nmmedi ately

Dl esterol)
o ;
F N P
0 F%OH
Q F F
F

(3-Butyl-3-ethyl-5-[3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-

d an the m xture is




The feces are collected over a period of 24 h: fecal elimnation of
"4C-chol esterol and 3Htaurocholic acid (TCA) is determ ned after 24 hours.
The livers are renoved and honogeni zed, and aliquots are incinerated in an
30 oxi mte (Mddel 307) Packard) to determ ne the anmpbunt of '4C-chol esterol
whi ch had been taken up/absorbed. 46 gvaluation: Feces sanples: The tota
wei ght is determned, the sanple is up with water to a defined vol une

d then h d, .and ¥ dto d d
i nci Eere?qreﬁyqﬁﬂ-eo&bégam%{%w?&‘wﬁwﬁc%%@qmbiaﬁé ptEorgRoebamBIRarton of
radi 0actyrow-1 RFLREL2SRATY-ftvahy HRE 1 AMBLHONOkNIEBAL ARG AERGhiaRT

'4C-C02 I's eXtrapolated 'to the auroch I'C ac

' 4C- choltefluaroatetateeétB)ct i vel y, that is excreted (dual isotope technique).
The ED2oo val ues as dose from a dose effect curve are interpolated as those
doses at which the excretion of TCA or 10 chol esterol is doubl ed, based on

a contr TR e r e "l

® 005 (B BT R RESTA oG PR 5 4 Bee IR O
The EDSOl-vbbum[b]sthleplquﬂ)pmmmwbamuyEnMwey(}aéthexy)aceﬁ(vacuds(lzbe dose at 15
whi ch the uptake of '4C-cholesterol by the liver is halved (50%, based on

a control group. The EDSO val ues bel ow denonstrate the activity of the

(Tver Gueta betfod Bf £, 8op G BPSHSR{yRphBEY DS AR RS- By -
be seen f,1-cioXoR2, 3_t¢hﬁ+tetralnydr0eﬁ-rh=}1abmm[lm]thleple-tt-ot im8 enl lof ﬁ'&iﬁaamaddegbod
comiBunduSewisBiE & Sl of Sam i 4t b Bl ekansaaciel g € I8BMB Rsel (A R
Hi | gers r@lhr&lybeni‘@{ﬂﬁzgle%d 2®‘Pﬁ€d éﬁ/&&gcléﬁeﬁyléa?g%uﬁﬂe iAr10mj bfNSpor t across

the intestinal nucosa, Pharm From t he neasured dat a,
it can Hetrakysrotunamn (TIHE) HfhiaMumlsawreﬁ atheompmmamr@fort‘rﬁehf'ﬁlneml al

oscr | pasactr iulith Brédrtbnl LR RAIELR T ¥ N BV ochdiR acihind exraeldl - O°
Exanpl e wiin eth§| Asnatee rrhertﬂrganblms@qgﬂhealo@m n%@ﬁ@sit@%ﬁlfat@a%ﬁééhtf&ie& 0

Lit. Hlgers) 4.88 x s Estimated hunan bi oabsorption 100% OH
Ref éﬁen@danrlj@plpkHPtC (Merck-Hibar-Lichrospher 100-RP-18, water (0.1%

trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/90). This
gives 17.

CaoHa1N20sS1 (590.74) MS (ESI) 592 (M + H)

0
Ots//
)
N OH
: W
OH
Q N\”/\o/\/o\)J\N
o H

F 0 "Q ~ FF7<4OOH

F

20

b) (3-Butyl-3-ethyl-5-[3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxo-azetidin-2-yl}-benzylcarbamoyl)methoxy]ethoxy}acetylamino)phenyl}-4-
hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl)dimethylammonium;

25 trifluoroacetate (18)




3.67 x 10'9 < 1% Ezeti m be 5 10 WD 02/50068 Cains: 1. R6 R~ A conpound
of the formula I, in which 48 PCT/EPO1/14532 Rl, R2, R3, R4, R5, R6

i ndependent|ly of one another are (Co-Cso) al kyl ene-L, where one or nore
carbon atons of the al kylene radical may be replaced by -O) -(C=0) -,
-CHECH, -C=C-) -N((C, -086)-alkyl)- or zgor\l 15 20 25 H, F, C, Br) |, CF3,
NO2, CN, COOH, COQ(Cl-Cs)al kyl, CONH2, H( C, - Cs) al kyl ,

CON (C~-Cs)al kyl ]2, (C1-Cs)-alkyl, (CZ Cs) -al kenyl, (C2-Cs)-al kynyl,

O (C~-Cs)-al kyl, where one or nore hydrogens in the al kyl ene radi cal S may

o 201l Y603 AL AR R B o LS5 b 1

sog (cI -pBaa)wymS(blyclj)roSﬁm'op(]lcjiﬁeﬂdphémde, 208ang of 2—-{[@ (3- mtyhﬂ-dlmethyllm'm]'\}gz& o
B?:F'e,caoe(t@i %Eyg §P<)S(§1: E%O'ég)‘{,gﬂ ﬁghydmzﬁ*%égzé[gﬁhte@m éeo%hw
B e Qe Ry Wﬁ?&n@&aiﬁ%ﬂﬂw”' of fhopltyicdtbBithiac Sl fs g O,

| , OH, @fdydidgbemotriazdia,in @lm[bi me)hyme chlpfide @53tiradd at rodﬂﬂtemperature
NH( C, N( ( C~-
CO(\IHZ C@&%Wee&% ‘%33 d\l% 'ﬁ@"‘i 'Qﬁaﬁé@‘wwwgﬁ@”a@% RO 15

is met h)dr?%ﬁbfbﬂase% eﬁagové Frééﬂgne'sﬁlnﬁ"s?@et%oﬁﬂ@‘nﬁﬁfé&%dﬁhwaﬁldhé is

met hyl propyl uty I's et hy prop ere in
each ¢ asepatatee@s'tH BLG (KhateeEueasiphar-4 0041 Q—61 Bowates (01154 drifiuosoacatic ng

nay1§SO|)3(§H:, };{nggevlré @\/Qg}o ﬁ@?gfoa%ret%%&@f 1%)( Eht he aI nya;]e radi cal

-NH-, and its pharmaceutically acceptabl e sal ts . A corrpound of the

forrrula |, as clainmed in claim1l, wherein
Cs7H63F5N4O11S1 (1109.23) MS (E'SI) 977 (M + H - H20)

Examples (VII-XXIV) below are prepared analogously to example VIl:
15
Example VIii

(3-Butyl-3-ethyl-5-[3-(2-{2-[(3-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-

propyl]-4-oxoazetidin-2-yl}benzylcarbamoyl)methoxylethoxy}acetylamino)phenyl]-4-
20  hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl)dimethylammonium

trifluoroacetate (19)

Cs7HesFsN4O11S1 (1109.23) MS (ESI) 977 (M + H — H20)

Example IX
25




Rl1, R2, R3, R4, R5, R6 independently of one another are (Co-Cso)alkyl ene-L,
where one or nore carbon atons of the al kyl ene radi cal 50 5 10 15 may be
replaced by -0, -(CO- or -NH; H F, C, Br) I, CF3, N0O2, CN, COCH,
COQ(C~-Cs) al kyl, CONH2, CONH(C, - Cs)al kyl, CON[(C, -Cs)al kyl]2,

(C -GCs)-al kyl, (C2-Cs)-alkenyl, % al kynyl, O (C~-Cs)-al kyl, where one
or nore hydrogens in the alkyl ene radl ”a| s may be replaced by fluorine;
S02- NH2, SO02NH(C~-Cs)-al kyl ) SO02N[ (Cl1-Cs)-alkylJ2 , S (C~-Cs
S(CH2) "-phenyl, SO (C, -GCs)-al kyl, SO (CH2)~-phenyl, S02-(dzg-C
S02- (CH2) ~- phenyl, where n = 0 - 6 and the phenyl rad| A

C

-al kyl ,

substituted up to two tinmes by F, Cl, Br, OH CF3, A
O (Cl1-Cs)-al kyl, (C -Cs)-alkyl, NH2; NH2, NH(C, - Cs)/ ar R
N((C~-Cs) - al kyl )2) NH(C, -C,) - acyl phenyl O (CH2) n- pgenyl

6, where the phg,qyl \ bl-rmnoto trlsubstltuted by Br, I, OH,
CF3, N02, CN, OCF3 , l?ﬂrln/‘t@/\&r) s RYb ) -al kyl)
N( (C—- Cs) -@lRyt) 2" 592- 48] COCH, JO00- (C, - Cs) - al kyl CONHZ O~ ~0SR7
R10 ~ 1 B Iy Formula L L 0 R8 is methyl, ethyl, propyl,

butyl; i H~ OH N - Cs) - alf 51 RO is rrethyl) ethyl, propyl,
butyl; R10 is nethyl, et propyl, Fbut ?f" 5 where in each case at | east
one of the radicals Rl t must have the meani ng (Co-Cso)-al kyl ene-L,

where one or nore carbon atofs of the al kyl ene radical may be repl aced by

comound BrVHEPF (e A4 RaRIRURERShERI L I TRUR A hyrty

R4, RS, dmpybl]wexxeademmw yd}be){zzlciarlmmeyl memwmtmq)}embky)laeewlaammﬂ»ere one
or nore carbon atons of the al kyl ene ra 5 re ce

(C=0) - Phenykgd-hydroxy-1, t:fi'OXBr2 3445 tgtgah Wiﬁ@q"l:éﬁ %IF'G ¥d ‘%kw

%ﬁ -Cs)al kyl]2, (C~-Cs)-alkyl,

I_%s) al enyrﬁ:ﬁ%@é’wc%et I, O (C, -Cs)-al kyl, where one or nore
h drogens in the 20 al kyl ene radi cal s may be repl aced by fluorine; S02-NH2,
02NH( Cl-Cs)-al kyl, S02N (C1l-GCs) - al kyI ]c?\ ,0S- (C~-Cs) al kyl, S(CH2) ~- phenyl ,
SO (C, -C6) -al kyl, SO(CHZ) ~-phenyl, S6g ; -al kyl, S02- (CH2) n- phenyl,
where n = 0 - 6 and the phenyl r adi d
by F, C, Br, OH CF3, NO2, CN,
NH2; NH2, NH (C~-C6) - al kyI N((C1- |C6) aI
O (CH2) n- phenyl, where n 0 - 6, wherg
trisubstituted byF Cl OH, HCE
(C~- C6) - al kyl , @MW N

COO- (C, - 06) - al kyl

al kyl, (Cl-C6)-al kyl,
| ) DH NH( C~- C~) - acyl, phenyl,

Qe phenyl ring nay be nonoto

02, CN, OCF3, O (C--06)alkyl,
-(6) -al kyl )2, S02-CH3, 30 COCH,

a) [2-(2-{[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]thiepin-5-yl)-phenylcarbamoyljmethoxy}ethoxy)ethoxylacetic acid (20)

10  CazH4sN205S, (634.3) MS (ESI) 635 (M + H)

Iz

0
/@ji/\ Fq'\ﬂ/\°/\/o\/\°\/”\ O
(o]
F o7 N() FF?._(OOH




520 SOR7 RIO N\ RB RO CL~ Formula R7 is nethyl, ethyl, propyl, butyl;
5R8is H OH NH2, NH(C -Cs)-alkyl; RO is nethyl, ethyl) propyl, butyl;
R10 is nethyl, ethyl, propyl, butyl; 10 where one of the radicals Rl or R3
must have the neani ng (Co-Cso)-al kyl ene-L, where one or nore carbon atons
of the al kylene radical may be repl acgg by -0, -(CO- or -NH, and its
phar maceutical |y accept abl e sal ts A corrpound of the formula |I as
clainmed in one or e of cla R4, R5, R6
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al keny al kynyl ,
O (C, - ﬁm@%nqqm@%énw%pe@%lﬁ Q-ﬁydr ogens in the al kyl ene radicals may
be éepl aced by fluorine; S02-NH2, SO02NH(C~-Cs)-al kyl, S02N (C~-Cs)-al kyl ]2
, S7(C,-Cs)-al kyl, S(CH2)n- phenyl SO (C~-Cs) - al kyI, SO (CH2) " - phenyl ,
S02- (Ccsgsl}ﬁNk@hz&wmeepMa (-E$IDIGOS69 (Mveéfle n = 0 - 6 and the phenyl
radi cal may be substituted up to two tinmes by F, CI Br, OH CF3, NO2, CN,
OCF3, O (C,-Cs)-alkyl, (Cl-Cs)-al kyl, NH2; NH2, NH-(C~-Cs)-aI kyl ,
N( (C, %52 ’ﬁé@*)Z NH( Cl- C~)-acyl, phenyl, O(CHZ) ~-phenyl, where n = 0 -
6, vvhereat phenyl ring may be nonolO to trisubstituted by F, Cl, Br, I,
OH, CF3, N02, CN, OCF3, O (C~-Cs) al kyl, (C~-Cs)-alkyl,
NH( C~- Cs) -al kyl , N((C~-Cs)-al kyl )2, S02-CH3, COCH, :
CONH2; L SO R7 R 10~ N\ R8 RO L~ Fornula 15 R7 is y pr opy| ,
butyl; R8 is H OH NH2) NH (C -Cs)-alkyl; 20 RO is reth eduyl, propyl,
butyl; R10 is nethyl, ethyl, propyl, butyl; 54 whére oneJof the radicals
thoRShasthe rreanlng o

-(CH2) o_~- NH-( ) 0_~- P nor e
car bon at al k e rad e repl aced b

F oé"‘" F
Qo <

F

10  (3-Butyl-3-ethyl-5-{3-[2-(2-{2-[(3-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxoazetidin-2-yl}benzylcarbamoyl)methoxylethoxy}ethoxy)acetylamino]-
phenyl}-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl)-dimethy!-
ammonium trifluoroacetate (22)
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15 C59H69F5N4O1281 (1 153.28) MS (ES') 1040 (M + H)
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5 and its pharnmaceutically acceptable salts. 5. A nedicanent conprising one
or nore of the conpounds as clained in one or nore of clains 1 to 4. 10 6.
A medi canent conprising one or nore comnmpounds as clainmed in one or nore of
claims 1 to 4 and at | east one further active conpound. 7. The nedi canent
as claimed in claim®6, conprising, as %urther active conmpound, one or nore
conpounds which normalize |ipid netabg ism 15 8. The nedi canent as cl ai ned
inclaim6 or 7, rises, as further active conpound, one or nore
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Iipopro@%ﬁn | i pase inhibitors, ATP citrate |yases inhibitors, squal ene
synthetase inhibitors, |ipoprotein(a) &ntagonists, |ipase inhibitors)

i nsul ins, sul phonyl ureas, biguani®ssi neglitinides, thiolidindiones, 25
a- gl ucosi dase inhibitors, activég ich act on the ATP-dependent
pot assi um channel of the betq c# \ Qnists, NPY agoni sts, MA
agoni sts, orexin agonists, FBTagonis S, “d\F agoni sts, CRF agonists, CRF BP
agoni sts, urocortin agonists, ~i 3 gganists, MSH (nel anocyte-stinulating

hor none) oni sts, CCK agoni StSH g oni n-reupt ake i nhibitors, m xed
serotonhg 0 r LEC onPothds, 5HT agoni sts, bonbesin agoni sts,
gal ani n'"agoni sts, growth hor es, growt h hornone-rel easi ng conpounds, TRH

agor sts, decoupling protein 2 or 3nodul ators, |eptin agonists, DA

agoni st kDD | [t- I ] P S 55, ) ghihi PPAR
nodul at r{spt%%#mm g' oertgﬂgbﬁ%-@%m g’ggﬁ'g{@yr’ﬁﬁn%ﬁoe gir’r# '%gseﬁhb?a%wnpound
as cl ai berkd[bjthiepined-yhphenytarbbmoyuddécanbid acidu@g8) as a nedi canent for the
treatment of inpaired lipid netabolism 5 10. A process for preparing a
medi cament conprising one or nore of the conpounds as clainmed in one or
nore of ~cl ali t | i 1 xi ng the active conmpound with a
phar nacgi’ﬁkféé,gﬁé&égééggmsék%%ﬁ@?r@%ﬂbri nging this mxture into a form
suitable for administration. 10 11. The use of the conpgup®s as clained in
one or nore of clains 1 to 4 for preparing a nedi cane i
hyperlipidem a. 12. The use of the conpounds as clai nor e of
clainms 1 to 4 for 15 preparing a nedicanent for |lo
chol esterol concentration. 13. The use of the conpoypds

or nore of clapgs 1 to r aMeparing a nedi canent [f or ing
arteriosclerotilc synpt 20 M4 e 8E 8 e Ssenpound®-ds clained in
one or to 4 foropreparing a nedi caneft for treating
i nsul i ncresist ance. j—N
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c) 3-(2-{2-[2-(2-{2-[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-
tetrahydro-1H-benzo[blthiepin-5-yl)phenylcarbamoyljethoxy}ethoxy)ethoxy]ethoxy}-
ethoxy)propionic acid (41)

15  The synthesis is carried out analogously to 17.

CagHsoN2011S1 (750.97) MS (ES|) 751 (M + H)
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[3-Butyl-3-ethyi-5-(3-{3-[2-(2-{2-[2-(2-{2-[2-{3-[ 1 -(4-fluorophenyl)-3-[3-(4-fluorophenyl)-
3-hydroxypropyl]-4-oxo-azetidin-2-yllbenzylcarbamoyl}ethoxylethoxy}ethoxy)ethoxy]-

ethoxy}ethoxy)ethoxy]propionylamino}phenyl)-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]thiepin-7-yljdimethylammonium trifluoroacetate (46)

15
a) tert-Butyl 3-(2-{2-[2-(2-{2-[2-(2-tert-butoxycarbonylethoxy)ethoxy] ethoxy}ethoxy)-
ethoxylethoxy}ethoxy)propionate (43)
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20 The synthesis is carried out analogously to 39.

C26Hs0011 (538.68) MS (ESI) 427 (M + 3*H — 2* tert-Bu)
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c) 3-{2-[2-(2-{2-[2-(2-{2-[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1, 1-dioxo-
2,3,4,5-tetrahydro-1H-benzo[blthiepin-5-yl)phenylcarbamoylilethoxy}ethoxy)ethoxy}-
10  ethoxy}ethoxy)ethoxy]ethoxy}propionic acid (45)

The synthesis is carried out analogously to 17.

CasHesN203S, (839.09) MS (ESI) 840 (M + H)
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15 F
d) [3-Butyl-3-ethyl-5-(3-{3-[2-(2-{2-[2-(2-{2-[2-{3-[1-(4-fluorophenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl]-4-oxoazetidin-2-yllbenzylcarbamoyl}ethoxylethoxy}-
ethoxy)ethoxy]ethoxy}ethoxy)ethoxy]propionylamino}phenyl)-4-hydroxy-1,1-dioxo-
2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-ylJdimethylammonium trifluoroacetate (46)
20
CegHagFsN4O16S+ (1357.55) MS (ESI) 1243 (M + H)
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5 [3-Butyl-3-ethyl-5-(3-{3-[2-(2-{2-[2-({2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl}-4-oxoazetidin-2-yl}benzylcarbamoyl}ethoxy)ethoxy]-
ethoxy}ethoxy)ethoxy]propionylamino}phenyl)-4-hydroxy-1,1-dioxo-2,3,4,5-
tetrahydro-1H-benzo[b]thiepin-7-ylJdimethylammonium trifluoroacetate (47)

10 CesHe1FsN4O14S (1269.44) MS (ESI) 1243 (M + H)

Example XXV

(3-Butyl-3-ethyl-5-{3-[8-(4-{1-(4-fluorophenyl)-3-[3-(4-filuorophenyl)-3-hydroxy-propyl]-
15  4-oxoazetidin-2-yl}benzylamino)octanoylamino]phenyl}-4-hydroxy-1,1-dioxo-2,3,4,5-
tetrahydro-1H-benzo[b]thiepin-7-yl)dimethylammonium triflucroacetate (50)

a) 7-[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-
benzo[b]thiepin-5-yl)-phenylcarbamoyilheptanoic acid (48)
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b) N-[3-(3-butyi-7-dimethylamino-3-ethyi-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  hydrochloride and 391 ul of diisopropylethylamine in 5 ml of acetonitrile is added to a
solution of 550 mg of 7-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-
2,3,4,5-tetrahydro-1-benzo[blthiepin-5-yl)phenylcarbamoyl]heptanoic acid, 311 ul of
diisopropylcarbodiimide and 272 mg of hydroxybenzotriazole in 10 ml of methylene
chloride, and the mixture is stirred 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% trifluoroacetic acid) = 80/20 -> 10/90).

035H53N30651 (643.89) MS (ES|) 644 (M + H)
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¢) (3-Butyl-3-ethyl-5-{3-[8-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxoazetidin-2-yl}benzylamino)octanoylamino]phenyl}-4-hydroxy-1,1-dioxo-
2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl)dimethylammonium trifluoroacetate (50)

&' () - 9#3940%E: () -

At -78°C, 0.22 ml of a 1M solution of diisobutylaluminum hydride in hexane is added
to a solution of 160 mg of N-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-
dioxo-2,3,4,5-tetrahydro-1H-benzo[blthiepin-5-yl)phenyl]-N’-methoxymethyl-octane-
diamide 34 in 1 ml of tetrahydrofuran, and the mixture is stirred for 30 min. Water is

10 added to the reaction solution, and the mixture is extracted with methylene chloride.
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-
phenyl)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl]azetidin-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% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 ->
10/90).

20  CsgH72F2N4O6S1 (991.30) MS (ESI) 991 (M + H)
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{3-Butyl-3-ethyl-5-[3-(2-{2-[2-(3-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxoazetidin-2-yl}benzylamino)ethoxylethoxy}acetylamino)phenyl]-4-

5 hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl}dimethylammonium
trifluoroacetate (52)

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

Synthesis analogously to 49, starting from 17.

Ca2Ha7N30sS;: (633.81) MS (ESI) 634 (M + H)
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Synthesis analogous to 50.

Cs7Hs7FsN4O10S1 (1095.25) MS (ESI) 982 (M + H)
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{3-Butyl-3-ethyl-5-[3-(2-{2-[2-(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxoazetidin-2-yl}benzylamino)ethoxylethoxy}acetylamino)phenyl]-4-
hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl}dimethylammonium

15 trifluoroacetate (53)

Synthesis analogous to 50.

Cs7Hs7F5N4O1oS1 (1095.25) MS (ES|) 982 (M + H)
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trifluoroacetate (58)

a) {2-[(Methoxymethylcarbamoyl)methoxy]ethoxy}acetic acid (54)

10 A solution of 5.5 g of O,N-dimethylhydroxylamine hydrochloride and 9.6 ml of
diisopropylethylamine in 50 ml of acetonitrile and 40 ml of DMF is added to a
solution of 10 g of dioxaoctanedioic acid, 13 ml of diisopropylcarbodiimide and
11.4 g of hydroxybenzotriazole in 70 ml of methylene chloride, and the mixture is
stirred for 12 h. The reaction solution is concentrated and purified by silica gel

15 chromatography (ethyl acetate/heptane/methanol/acetic acid = 8/10/1/1 -> 0/0/10/1).

CsH19N1O4 (221.21) MS (ESI) 222 (M + H)

b) tert-Butyl {2-[(methoxymethylcarbamoyl)methoxylethoxy}acetate (55)

20
1.3 ml of thionyl chloride are added to a solution of 2 g of {2-[(methoxymethyl-
carbamoyl)methoxy]ethoxy}acetic acid 39 in 20 ml of methylene chloride, and the
mixture is stirred at 60°C for 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 extracted with methylene chloride and the extract is concentrated, giving 55.
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¢) tert-Butyl (2-{2-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-
5 tetrahydro-1H-benzo[b]thiepin-5-yl)phenylamino]ethoxy}ethoxy)acetate (56)

Synthesis analogous to 50 starting from 55 and 5-(3-aminophenyl)-3-butyl-7-
dimethylamino-3-ethyl-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[blthiepin-4-ol.

10 CasHs:N207S, (632.87) MS (ESI) 577 (M +2*H — tert-Bu)

0
F i O=g”
=T Wl
H+

d) (3-Butyl-5-{3-[2-(2-carboxymethoxyethoxy)ethylamino]phenyl}-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 90 mg of tert-butyl (2-{2-[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-
1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-5-yl)phenylamino]ethoxy}ethoxy)-
acetate in 1 ml of methylene chloride and 1 ml of trifluoroacetic acid is stirred for 2 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 acid) = 80/20
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5 e) {3-Butyl-3-ethyl-5-[3-(2-{2-[(4-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl]-4-oxoazetidin-2-yl}benzylcarbamoyl)methoxy]ethoxy}ethylamino)phenyl}-4-

hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[bjthiepin-7-yl}dimethylammonium
trifluoroacetate (58)

10 55 mg of 4-(4-aminomethylphenyl)-1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-
hydroxypropyl]azetidin-2-one are added to a solution of 40 mg of (2-{2-[3-(3-butyl-7-
dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-5-
yl)phenylamino]ethoxy}ethoxy)acetic acid compound with trifluoroacetic acid, 37 ui of
diisopropylcarbodiimide, 26 mg of hydroxybenzotriazole and 40 ul of triethylamine in

15 2 ml of dimethylformamide, and the mixture is stirred for 12 h. The reaction solution
is concentrated and separated by HPLC (Merck-Hibar-Lichrospher 100-RP-18, water
(0.1% trifluoroacetic acid)/acetonitrile (0.1% trifluoroacetic acid) = 80/20 -> 10/90).

C57He7F5N401oS1 (1095.22) MS (ES|) 981 (M + H)
20
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{3-Butyl-3-ethyl-5-[3-(2-{2-[(3-{1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-hydroxy-
propyl}-4-oxoazetidin-2-yl}benzylcarbamoyl)methoxy]ethoxy}ethylamino)phenyl}-4-

5 hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-7-yl}dimethylammonium
trifluoroacetate (59)

Synthesis analogous to 58.

10 C57H67F5N401oS1 (109522) MS (ESI) 981 (M + H)

Example XXX

2-(2-{[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-1H-
15 benzo[b]thiepin-5-yl)phenylcarbamoyllmethoxy}ethoxy)-N-{4-[3-[3-(4-fluorophenyl)-3-
hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yl]benzyl}acetamide (65)
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8 rSA! @ixtdsisdolvedp’ath ddstate and extracted twice with water. The organic
phase is dried over magnesium sulfate, filtered and concentrated under reduced
10  pressure. This gives 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl]-
4-phenyloxazolidin-2-one of molecular weight 471.65 (C2sH3sFNO,Si); MS (ESI):
340.28 (MH*-HOSi(CH3)2C(CHa)a)

b) 4-[5-(tert-Butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1-(4-methoxyphenyl)-2-(2-
15 oxo-4-phenyloxazolidine-3-carbonyl)pentylaminolbenzonitrile (61)

16.2 g of 3-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)pentanoyl}-4-phenyl-
oxazolidin-2-one are dissolved in 350 ml of dichloromethane. 19.8 ml of Hiinig base
and 10.14 g of 4-[(4-methoxyphenylimino)methyl]benzonitrile are added to the

20 solution, and the solution is cooled to —10°C. 8.52 ml of trimethylsily! 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 solution are
added. The reaction mixture is stirred at from —=30 to -40°C for 2 h. The solution is
then allowed to warm to room temperature and washed successively with 200 ml of

25 2N sulfuric acid, 300 ml of 20% strength sodium hydrogen sulfite solution and sat.
sodium chloride solution. The organic phase is dried over magnesium sulfate and
concentrated under reduced pressure and the residue is purified on silica gel using
n-heptane/ethyl acetate 3/1. This gives 4-[5-(tert-butyldimethyisilanyloxy)-5-(4-fluoro-
phenyl)-1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentyl-

30 amino]benzonitrile of molecular weight 707.93 (C41H4sFN305Si); MS (ESI): 590.51
(MH" - C7HsNy).




10@@ 10@@ 10@@ y9L0$10%ae' ()- !'yoLO$10%@® () - 93(#10%&' () -

#0dEr S4! @" 10@10% o0& ()-S!'10% o0& ()-10% 0& () - @ 10% o0& ()-LS10% o0& () - @0%
10& () -

MaEr S4! @" 10@10% o0& () ! y&#10%0& () - @#10% o0& ()-S!I'110% o0& ()-!10% 0& ()-S
110% o0& ()- Normal" "Heading 13]c" " Hel_ggi ng 23] c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" " ding 73]c" "Heading 83]c" "Heading

93] c"A "Default P h Fontd p% | 49?FLr Na Ghpt xP| . “fAL#54 M
Cok( . EIA S BTDRUNIR PRt AR QPP EN RO BB TSy~ M p2Je
19%4 G 01, y/ L HSFAT £ WeTzVWYQZk\ E_abhKkV ~
Pﬂi (’(k /{ J"J‘%% bﬁg%a?\%ﬁpﬁw ﬁ%@@%%wi f) L | 0123456723:5?me2{ u
<=>? @A\BCDEFCHI JKLW@Q?STWVWYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti nes
v b ot A S pME ey ATy I B- (AR SISBREnyl)-1-(4-methoxypheny)-
<=>?@A\B e i A Lok ~

e $% %Déi% %m&g;ggm%érbmy%ﬂ?la&hhb}bbﬁﬂemlé e WiSsBhvetiin

<=>? @GABABBAGHL DM iyORPRETIW athér] 18.6 mhoich O-pis(jrichethylsilylxtoetamidel and-

| " #PUR *+ -./[0123456789: ; . C

<25 @piHRR RS R N SRS ot setabuvammRniwndngride A dBRdiolug £ -

" #$9& (aljasd-ardPth@3AR@U8Is stirred at room temperature for 2 h. Once the reaction has
<=>?@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[ \ |~ " abcdef ghi j kKl mopqr st uvwxyz[??~

| " #$9&' (ended; 10 mixgs8etig@cid are ad ed, }he reaction_r_nixture is concentrated under
<R B VIE RIS K RG5! Shed BLIIRIIGLENISNGE bbstare
<=>? GN\BER-GHid glwzm?% ; %WIM iMmethPleRAR/IEXY) K (4 NeddbhbHYYBRYI-R=(4-

P HSOR () ¥+, -] L )
<=>7? @\BODEheMyRhanycloreaZalgiyAFyibenzanibile of mqlecutaoyaioht &ddApz{ | } ~

Li%&g%&zﬁ@%ﬁéﬁ@é@%%ﬁﬁﬁ M+ def ghi | kI mopar st uvwxyz{ | } ~

" #$UR' () *+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLIMNOPORSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz¥_| 3~

1 130 (t§)*4+[3:[3f@1|§lg@Wy!)-3-hy roxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-
<:>?@\B%§§%n}W@STU\N\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

3.5 g of 4-[3-[3-(tert-butyldimethylsilanyloxy)-3-(4-fluorophenyl)propyl]-2-(4-methoxy-
phenyl)-4-oxoazetidin-1-yllbenzonitrile are dissolved in 65 ml of tetrahydrofuran, 0.74

20 ml of acetic acid and 8.03 ml of a 1 M solution of tetrabutylammonium fluoride in
tetrahydrofuran are added and the mixture is stirred at room temperature for 2 h.
Another 4.82 ml 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 n-heptane/ethyl acetate 2/1. This gives 4-[3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzonitrile of
molecular weight 430.48 (C2sH23FN2Q3); MS (ESI): 431.24 (M+H").

e) 1-(4-Aminomethylphenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-methoxy-
30 phenylazetidin-2-one (64)

1.22 g of 4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-methoxyphenyi)-4-oxo-
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azetidin-1-yl]benzonitrile are dissolved in 90 ml of ethanol, 10 ml of conc. ammonia
solution and an excess of Raney nickel are added and the mixture is stirred at 60°C
and a hydrogen pressure of 10 bar for 8 h. The reaction mixture is allowed to cool to
room temperature overnight; the next day, the catalyst is removed, the filtrate is
concentrated under reduced pressure and the residue is purified by silica gel
chromatography using dichloromethane/methanol/ammonia solution 10/1/0.1. This
gives 1-{4-aminomethylphenyl)-3-[3-(4-fluorophenyl)-3-hydroxypropyl}-4-(4-methoxy-
phenyl)azetidin-2-one of molecular weight 434.51 (CzsH27FN2O3); MS (ESI): 418.2
(MH" - NH3).

f) 2-(2-{[3-(3-Butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]thiepin-5-yl)phenylcarbamoyljmethoxy}ethoxy)-N-{4-[3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin- 1-yllbenzyl}acetamide
(65)

At room temperature, 140 mg of (2-{[3-(3-butyl-7-dimethylamino-3-ethyi-4-hydroxy-
1,1-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]thiepin-5-yl)-phenylcarbamoyljmethoxy}-
ethoxy)acetic acid (17) and 100 mg of 1-(4-aminomethyiphenyl)-3-[3-(4-fluoro-
phenyl)-3-hydroxypropyl]-4-(4-methoxyphenyl)azetidin-2-one are dissolved in 5 ml of
dimethylformamide, 35 mg of 1-hydroxybenzotriazole and 45 mg of 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide 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 extract is
dried over magnesium sulfate, filtered and concentrated under reduced pressure.
The crude product is purified chromatographically (RP18; dichloromethane/methanol
92/8, changed over 25 min to dichloromethane/methanol 96/4). This gives the
product of melting point 116-125°C. Molecular weight 1007.24 (CssHs7FN4O10S); MS
(ESI): 1008.53 (M+H").
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Example XXXI

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]-2-{2-[2-({4-[3-[3-(4-fluorophenyl)-3-hydroxypropyl}-2-(4-
methoxyphenyl)-4-oxoazetidin-1-yllbenzylcarbamoyl}methoxy)ethoxylethoxy}-
acetamide (66)

The compound of example 3 is prepared like that of example 2, with the difference,
that [2-(2-{[3-(3-butyl-7-dimethylamino-3-ethyl-4-hydroxy-1,1-dioxo-2,3,4,5-
tetrahydro-1H-benzo[b]thiepin-5-yl)phenylcarbamoyllmethoxy}ethoxy)ethoxylacetic
acid (20) is used instead of (17).

Molecular weight 1051.29 (CsgH71FN4O41S); MS (ESI): 1052.51 (M+H").
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Using the method described below, the activity of the compounds of the formula |

according to the invention was examined:

Effect on cholesterol absorption + *H-taurocholic acid excretion using fecal
excrement of mice, rats or hamsters

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

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

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

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

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

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

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

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

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

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

group.

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

according to the invention

Example No. EDso (liver) [ma/mouse]
! 0.01
1] 0.03
VIl 0.003
XXV 0.01
XXXI , 0.1

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

The bioabsorption of the compounds of the formula | was examined using the Caco
5 cell model (A.R. Hilgers et al., Caco-2 cell monolayers as a model for drug transport
across the intestinal mucosa, Pharm. Res. 1990, 7, 902).

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

the formula | according to the invention is considerably lower than that of
10 compounds described in the prior art (reference structure):

Reference structure Example XIi

15 Apparent partition coefficient
Papp [CMV/S] 4.88x 10 3.67 x 10%°
(according to Lit. Hilgers)

Estimated human bioabsorption 100% <1%
OH
OH
F Ve
0]
oo  Reference structure: F

Ezetimibe
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WO 02/50068 48 PCT/EP01/14532
Claims:
1. A compound of the formula |,
5
R1
OH
R6
> "
N
R5 (o) @Fﬁ
R4
|
in which
10
R1, R2, R3, R4, R5, R6 independently of one another are (Co-Csp)-
alkylene-L, where one or more carbon atoms of the alkylene radical
may be replaced by -O-, -(C=0)-, -CH=CH-, -C=C-, -N((C-C¢)-alkyl)- or
-NH-;
15

H, F, Cl, Br, I, CF3, NO2, CN, COOH, COO(C-Cs)alkyl, CONH,
CONH(C;-Ce)alkyl, CON[(C1-Cs)alkyllo, (C1-Ce)-alkyl, (Co-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Ce)-alkyl, where one or more hydrogens in the
alkylene radicals may be replaced by fluorine;

20 SO2-NHz, SO2NH(C;-Ce)-alkyl, SO2N[(C1-Ce)-alkyl]z , S-(C1-Ce)-alkyl, S-
(CHz)n-phenyl, SO-(C+-Ce)-alkyl, SO-(CHz)s-phenyl, SO.-(C;-Cg)-alkyl,
SO,-(CHz)n-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, CI, Br, OH, CF3, NO2, CN, OCF3,
O-(C1-Cg)-alkyl, (C1-Ce)-alkyl, NHz;

25 NHz, NH-(C+-Ce)-alkyl, N((C1-Cg)-alkyl)2, NH(C4-C;)-acyl, phenyl,
O-(CHgz)n-phenyl, where n = 0 — 8, where the phenyl ring may be mono-
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to trisubstituted by F, Cl, Br, |, OH, CF3, NO,, CN, OCFs3, 0O-(C1-Ce)-
alkyl, (C1-Cg)-alkyl, NHz, NH(C,-Cg)-alkyl, N((C+-Cs)-alkyl)2, SOz-Cl‘!a,
COOH, COO-(C4-Ce)-alkyl, CONHg;

L

R7 is methyl, ethyl, propyl, butyl;
R8 is H, OH, NH>, NH-(C-Cg)-alkyl;
R9 is methyl, ethyl, propyl, butyl;
R10 is methyl, ethyl, propyl, butyl;

where in each case at least one of the radicals 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((C+-Cs)-alkyl)- or -NH-,

and its pharmaceutically acceptable salts.

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

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

H, F, Cl, Br, I, CF3, NO3, CN, COOH, COO(C4-Cg)alkyl, CONH;,
CONH(C+-Ce)alkyl, CON[(C1-Cg)alkyllz, (C1-Cs)-alkyl, (C2-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C+-Ce)-alkyl, where one or more hydrogens in the
alkylene radicals may be replaced by fluorine;

SO2-NHz, SO:NH(C1-Cg)-alkyl, SO2N[(C,-Cg)-alkyl]o , S-(C1-Ce)-alkyl, S-
(CHz)n-phenyl, SO-(C4-Cg)-alkyl, SO-(CHp)n-phenyl, SO.-(C1-Ce)-alkyl,
S02-(CHgz)a-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, CI, Br, OH, CF3, NO;, CN, OCF;,
O-(C+-Ce)-alkyl, (C1-Cg)-alkyl, NHy;

NHz, NH-(C4-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH(C+-C7)-acyl, phenyl,
O-(CHz)s-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
to trisubstituted by F, Cl, Br, I, OH, CF3, NOz, CN, OCF3, O-(C4-Cs)-
alkyl, (C1-Ce)-alkyl, NH,, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, SO.-CHa,
COOH, COO-(C4-Ce)-alkyl, CONH;

is methyl, ethyl, propyl, butyl;

is H, OH, NH5, NH-(C4-Ce)-alkyl;
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is methyl, ethyl, propyl, butyl;

is methyl, ethyl, propyl, butyl;

where in each case at least one of the radicals 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)- or -NH-,
and its pharmaceutically acceptable salts.

3.

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

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

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

H, F, Cl, Br, I, CF3, NO2z, CN, COOH, COO(C;-Cg)alkyl, CONH,,
CONH(C+-Ceg)alkyl, CON[(C+-Ceg)alkyl]2, (C1-Ce)-alkyl, (C2-Ce)-alkenyl,
(C2-Ce)-alkynyl, O-(C4-Cg)-alkyl, where one or more hydrogens in the
alkylene radicals may be replaced by fluorine;

SO,-NH;, SO,NH(C1-Ceg)-alkyl, SO2N[(C1-Ce¢)-alkyl]> , S-(C1-Cs)-alkyl, S-
(CHa)n-phenyl, SO-(C4-Ce)-alkyl, SO-(CHgz)n-phenyl, SO.-(C+-Ce)-alkyl,
SO,-(CHa)s-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN, OCFs3,
0O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NHy;

NHa, NH-(C1-Cs)-alkyl, N((C1-Cg)-alkyl)2, NH(C+-C7)-acyl, phenyl,
O-(CHz)a-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
to trisubstituted by F, CI, Br, I, OH, CF3, NO2z, CN, OCF3, O-(C1-Ce)-
alkyl, (C+-Ce)-alkyl, NH2, NH(C1-Ce)-alkyl, N((C1-Cs)-alkyl)2, SO2-CHs,
COOH, COO-(C4-Cg)-alkyl, CONH;
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R7 is methyl, ethyl, propyl, butyl;
R8 is H, OH, NH2, NH-(C4-Cg)-alkyl;
R9 is methyl, ethyl, propyl, butyl;
R10 is methyl, ethyl, propyl, butyl;

where one of the radicals R1 or R3 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)- or -NH-,

and its pharmaceutically acceptable salts.

4, A compound of the formula | as claimed in one or more of claims 1 to 3,
wherein
R1, R2, R3, R4, R5, R6 independently of one another are -(CH2)o.1-NH-

(C=0)0.1-(C3-C2s)-alkylene-(C=0)o.1-NH-L, where one or more carbon
atoms of the alkylene radical may be replaced by oxygen atoms;

H, F, Cl, Br, |, CF3;, NO2, CN, COOH, COO(C+-Cg)alkyl, CONH,,
CONH(C4-Cg)alkyl, CON[(C4-Cs)alkyl],, (C+1-Cs)-alkyl, (C2-Ce)-alkenyl,
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(C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, where one or more hydrogens in the
alkylene radicals may be replaced by fluorine; .
SO2-NHz, SO2NH(C1-Ce)-alkyl, SO2N[(C1-Cs)-alkyl]> , S-(C4-Cg)-alkyl, S-
(CHz)n-phenyi, SO-(C+-Ce)-alkyl, SO-(CHa)-phenyl, SO,-(C4-Ce)-alky!,
SO2-(CHz)n-phenyl, where n = 0 — 6 and the phenyl radical may be
substituted up to two times by F, Cl, Br, OH, CF3;, NO;, CN, OCFs3,
0O-(C4-Cg)-alkyl, (C4-Ce)-alkyl, NH;;

NHz, NH-(C1-Cs)-alkyl, N((C+-Ce)-alkyl)2, NH(C1-C5)-acyl, phenyl,
O-(CHz)n-phenyl, where n = 0 — 6, where the phenyl ring may be mono-
to trisubstituted by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3;, O-(C4-Cg)-
alkyl, (C1-Ceg)-alkyl, NH>, NH(C1-Ce)-alkyl, N((C1-Ce)-alkyl)z, SO--CHa,
COOH, COO0-(C1-Ce)-alky!, CONH,;

is methyl, ethyl, propyl, butyl;

is H, OH, NHz, NH-(C4-Cg)-alkyl;

is methyl, ethyl, propyl, butyl;

is methyl, ethyl, propyl, butyl;
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where one of the radicals R1 to R3 has the meaning -(CHz)o.1-NH-(C=0)0.1-(C3-C2s)-
alkylene-(C=0)0.1-NH-L, where one or more carbon atoms of the alkylene radical
may be replaced by oxygen atoms,

and its pharmaceutically acceptable salts.

5. A medicament comprising one or more of the compounds as claimed in one
or more of claims 1 to 4.

6. A medicament comprising one or more compounds as claimed in one or more
of claims 1 to 4 and at least one further active compound.

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

8. The medicament as claimed in claim 6 or 7, which comprises, as further
active compound, one or more

antidiabetics, hypoglycemically active compounds, HMGCoA reductase inhibitors,
cholesterol absorption inhibitors, PPAR gamma agonists, PPAR alpha agonists,
PPAR alpha/gamma agonists, fibrates, MTP inhibitors, bile acid absorption
inhibitors, CETP inhibitors, polymeric bile acid adsorbers, LDL receptor inducers,
ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors, ATP citrate lyases
inhibitors, squalene synthetase inhibitors, lipoprotein(a) antagonists, lipase
inhibitors, insulins, sulphony! ureas, biguanides, meglitinides, thiolidindiones,
a-glucosidase inhibitors, active compounds which act on the ATP-dependent
potassium channel of the beta celis, CART agonists, 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
compounds, SHT agonists, bombesin agonists, galanin agonists, growth hormones,
growth hormone-releasing compounds, TRH agonists, decoupling protein 2- or 3-
modulators, leptin agonists, DA agonists (bromocriptine, doprexin), lipase/amylase
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inhibitors, PPAR modulators, RXR modulators or TR-B-agonists or amphetamines.

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

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

11.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for treating hyperlipidemia.

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

preparing a medicament for lowering the serum cholesterol concentration.

13.  The use of the compounds as claimed in one or more of claims 1 to 4 for
preparing a medicament for treating arteriosclerotic symptoms.

14.  The use of the compounds as ciaimed in one or more of claims 1 to 4 for
preparing a medicament for treating insulin resistance.




