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W)2005/ 113496 PCT/ EP2005/ 005498 -1 Method for

produci ng 1, 4-di phenyl azetidi none derivatives The
invention relates to the preparation of

1, 4-di phenyl azeti dinone 5 derivatives by cyclization
¥ioLBosMhsHbe Ut ed ani no ani des in the prPEAMER2005/005498
silylating agents and cycli Zﬁtl on catal ysts. Ezetim be
as known representative of these conpounds bl ocks the
absorption of cholesterol fromthe intestine, so that

bot h Mégﬁﬁd ok l‘@éﬁ%lﬁg 14- cﬁ?ﬁeﬁ?l‘"ﬁ‘ieﬂd:h@h¥ Qﬁrriv@ﬁﬁreér e
observed I n pa |ents Sgecifi ca 1-(4

fl uorophenyl)-3(R)-[3-(4-fl uorophenyl) 3

(FRk- hirekrmionPreritks - & She( dreparation of 1,4-diphenylazetidinone

REBUTIERTY Evaliatign o s 604 sl alniogi e BleB)Be.of

Gilvlating egessraridwgydibatiorceatplystsd i tsel f, some cheni cal

~nmodi fications, their preparation by vari OusS process

variants and the| r therapeutic use for the treatnent
Efzehmmm&n krowm eapgesgntaliveerafodhessr ampeunglso locks  the

Eﬁfp@l H'cﬁsérﬁﬂé’étéfal @ronﬁ rﬂﬁ@"ntéét'ir% ts'@tﬁa@'b'oﬂ’r'\/ld@@ér LDL Ievels

|cat|ons avea d, atteanst % gtrent _ 4-
ﬁafi ewangrigl Mcsr'fi%oﬁreh d i faties peciggally, it is
ﬂemwh@hw-a(hg[:ﬁp@ﬂnompﬁbﬁ ¢B(SMhydokipropg-4(B)-@st i nal

24 595
Ryt ehenvne asPd s phans: FineinG Sofd, e siaim 2
EPOEQOﬁQQI:BP)A/ O R4 2 which may inter alia also
have a second substituent (R2) in position 3 of the
azetidinone ring, also have connecti ng n?il—ft' es (A
bet ween the phenyl ring in position-4
azeti di none ring and th(g ring, andgHave\ no or other 5
substituents instead of$the fluorine grsups on the
phenyl rings (R3, R4)s3 The g@ﬁpg padS=-ar e synt hesi zed
(e.g. for RR =

Concerning this compound itself, some chemical modifications, their
preparation by various process variants and their therapeutic use for the
treatment of  hyperlipidemia and of arteriosclerosis  and
hypercholesterolemia, inter alia the following publications have appeared,
attempts having been made for example to find chemical modifications of
comparable therapeutic effect but with less intestinal absorption.

EP 0 524 595 A1 describes chemical modifications of ezetimibe of the

general formula
R
R, A~
R 2z A
S\D
N\
_ o R,
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by cyclization of hydroxy am des of the general
formulae ARIGAY RL 1 JI-1~3 1yl 3 HN2 40HHN
24 Ho R4 ~R R4 R 10 3 3 with, for exanple,

trial kyl phosphi ne/ di al kyl azodi carboxyl ate, di al kyl
chl or ophosphat e/ phase-transf2zr catal yst, di- or
trichl orobenzoyl chloride/tetra-n-butyl amoni um

hydr ogen sul fate, or dichlorobenzoyl 15 chloride/ Na
MouRlv B1ay lﬂteéﬁba%ﬁ heve @ sesand subsEuaRE{R2) dbpesifion 34f the

9EH§ihbh Oéi§§5havge tin %oﬁa’fi@gpdﬁé) b&h@bh)’ﬂhe phenyl

aZOgI car% rﬁat es are ex 0S| ve

EROJP @9&8@@%9&@%@@@@9@@1\9 aegxtﬂ@ 'S a%ﬁ dayefinesather
$Sbstuehts Pistedd bf m@iﬂgbﬂhergmu;bs ohl e plenyltrings (Rs, Ra).

i eaaneuify eyl el Fo Hhount o o Nan

V\/nl ch is difficult to handle in |arge quantltles

05 st bt Bl et A tfie bhafl forlide | 1 26 o 524

595 Al proceeds by reacting carboxylic acids of the
general formul a R DR3R 2 O OH 30 or by a conpaRabl e
reaction but whth eAzéar boxylic acid dergpvat |p/, e.g.
an - acid chI or| de or m xed anhydri de, th chiral

oxazol i d| norj e 4@:\6 conpoulqd_s ANl SE" al
|

fornmul a b7 |

5
R, \ R, N
RS RS

with, for example, trialkylphosphine/dialkyl azodicarboxylate, dialkyl

‘chlorophosphate/phase-transfer -catalyst, di- or ftrichlorobenzoyl

chloride/tetra-n-butylammonium hydrogen sulfate, or dichlorobenzoyl
chloride/NaH.

However, these synthetic routes are unsuitable for an industrial process
because, for example, dialkyl azodicarboxylates are explosive and dialkyl
chlorophosphates are extremely toxic. In the syntheses using di- or
trichlorobenzoyl chlorides it is necessary to employ either tetra-n-
butylammonium hydrogen sulfate in stoichiometric amounts or NaH which
is difficult to handle in large quantities, neither of which is suitable for an
industrial process.

A further synthesis described in EP 0 524 595 A1 proceeds by reacting
carboxylic acids of the general formula

or by a comparable reaction but with a carboxylic acid derivative, e.g. an

acid chloride. .or mixed anhydride,'with chiral oxazolidinones, fo give
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- on repeated con

O 5 where Ry, Rz are for exanple independently of one
anot her H, Cl1-C6-al kyl, phenyl, benzyl. In a

nodi fication of the preparation of the above hydroxy
am des, conpounds of the above general fornula are
condensed wth imnes in the3 10 presence of Tid 4 and

_ t diamne) AR RY Oq/ ,-R3
ﬁ%&ﬁ%@ﬂ%ﬁ@%&%@f olgi ve compounds of the general
formula below R OR 34 RZN2W OD-'" RA OR3
20 and cyclized of th&,fur@her reaction with Na
bi stri nmet hyl silyl am'd and Li i/sR:rimsthyIsinI am de
to give R3 DA 25 However, TMEDA nay
B&ct i nd ce dermatitis and is highly 4
wat er - endangering. 1@ dition, the cyclization nust

“be carried out with Na istrirrethylsilylam'de or Li

bistrimethylsilylam de at | ow tenperatures (-780C)
because, otherw se, considerabl e anmounts of byproduct

Hrfere R ?%d?re-ﬁil‘ éxaﬁﬁ@bﬁﬁ&éﬁ?ﬁ&éﬂtg df%nterﬁfcﬁlﬁéﬁ* 19 Cgi 056 -alkyl,

unsur t ab or an iIndustria rocess.
Rhedys &EB8¥s a specific process for pr eparl ng
azetidinone derivatives in which (Q= Hor, for

r)1( anp| e mod |fa cat%n 09 tge preparaE::on of the above hydroxy amides,
compounds of the above general formula are condensed with imines in the
presence of TiCl4 and TMEDA (tetramethylethylenediamine)

R R e
DA
T e re D

1N z
R, _O—<
O

- to give compounds of the general formula below.

and cyclized of the further reaction with Na bistrimethylsilylamide and Li
bistrimethylsilylamide to give

However, TMEDA may on repeated contact induce dermatitis and is highly
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D 10 R3 a-substituted am no am des of the above
formula, which are protected in a suitable manner and

in which Gis inter alia one of the foll ow ng radicals
Rv vy YRZNRZ-NRZ ., N RZ'/~\\ NO4 04 04 15 0
O Oare reacted with a silyldating agent and a fl uoride

.C etceﬁ rg;eolﬂ'g dlr?é&bl'tﬁ{\t?\ @Sﬂ:ﬂ%tlcﬁ{ rr}ﬁqs{ Be&bafﬁea off withANa
bu&tr(methvﬁzlmangdeyby ablettmsﬁ"lmtlavialyd@md@ et blovy | temmRaialiies
I('?%@Cb dSeca?:QeA @ﬁ\bﬁh@é' %orﬁlﬁgﬁﬁnt@%rﬁé bh't%/p%dmﬂs%ire

out &’ derjves fromthe use toxic an
Rimad. eﬁﬂﬁn@&ﬂ?h@&cTEﬁﬁe iSn 'a%r& rPoHnS‘t”f?i’l %’F oé‘&op‘idt‘smal

adee. of TBAF constitutes a probl em because
consi derabl e anpbunts of a hydrolysis . product are
formed if the water content of the reaction solution
il'iéD Oomhis@ﬁ B1 2fisdlosadh ar spasifio pratass dof ipteparags agétidinone

I d | bed f
BeBETESTA S 753455, ol REPP 280as: “one o the

_substituents on the 3 phenyl radicals present in the

mol ecul e is a (Cl-C30)-Qal kyfleriR (LAG radical in

whi ch one or nore C ato fithe kyl ene radi cal 30
may be replaced by, f® Pﬁ’/- -, -CHCH or -NRr
(R=H, Cl-06- al kyi, Cl-C6-lal kyl phéhyl) and LAGis for
exanpl e a saccharide, 5 saccharide, trisaccharide,
ami no acid or oligopeptide ‘esidue. WO 02/ 066464
describes further nodificatidns of conpounds of the
1, 4- di phenyl azeti di none type whi ch are prepared by

%bﬁgﬁ%}%ggﬁ%@%&l ounpl ’?he above %ormu?a v?hlgh are prr%jtecteésm a

suitable manner and in which G is inter alia one of the following radicais

Ry

Ry Ry R N Ry
Rz\)\ -~ R Ny e, (LN/ SN
OSSR, OQO

o) | 0

O

are reacted with a silylating agent and a fluoride ion catalyst as cyclizing
| + . :
agent or with a salt of the chiral compound (G salt), in particular with

bis(trimethylsilyl)acetamide and tetra-n-butylammonium fluoride.

A particular disadvantage of this process route derives from the use of toxic
and highly water-endangering TBAF. In addition, the hygroscopic nature of
TBAF constitutes a problem because considerable amounts of a hydrolysis
product are formed if the water content of the reaction solution is too high.

Further compound maodifications of diphenylazetidinone derivatives are
described for example in WO 02/50027, wherein at least one of the
substituents on the 3 phenyl radicals present in the molecule is a (C1-C30)-
alkylene-(LAG) radical in which one or more C atoms of the alkylene radical
may be replaced by, for exa_mple, ~0-, -CH=CH-~ or ~NR- (R=H, C1-Ce-

" alkyl, Ci-Cs-alkylphenyl) and LAG is for example a saccharide,
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- (C1-C15) al kyl or benzyl, R42 is

YR3I A4 (A, A3 and A4 are, for exanple, H, hal ogen,
Cl-Cs-al kyl; A2 is, for 10 exanple, a Cl-C5-al kyl ene
chain or Cl-C5-al kenylene chain; R3 is, for exanple,
OH, OC(O-RL with R1L for exanmple H or (Cl-C5)al kyl; n,
r are either zero or |a multiple of 1 or 2; Y is

p. 0, ! .
IR R L R

hi ghl y wat er - endangeri ng nature of TBAF, this process

VGOl 65066264 'Hé%cﬁ@é@mrgﬂﬁ%ed ifichtibrss af c@ﬁ‘lp%@lhdgfoftth@ 1,4-

invention to 1 ndicate ther synt

dirhenyfegeticheane dwer) Wivisth 8m AESPART Ewstlagalig & anfagompounds

eRtHd §shearal forQiast er eospem fically and in high yield,
and requires auxiliary reagents which have m ni mal

toxicity. Wth a viewto use in an |ndustr|al process,
it should also be possible to carry i
catalytic amounts of cyclization rgagent. One
achi evenent is then a process for{pregaring

1, 4-di phenyl azet dln-‘l
p-substituted

at | east one cycIA at on 3
cat al yst bei ng represent ed~by g
fornmul ae below 6 R16 R19 +-R17
where R16 R17 R18 and R19 are in
anot her aryl, (C1-C15)alkyl or

this cyclization
¢fn t he gener al

( R18 as cati on,
%l
. !
\ﬁ‘ &

Qggl y of one
, R4l is aryl,
5)al kyl, benzyl,

(C5-C5) cycl oal kyl or aryl, where aryl Amy be

substituted by F, d, Br, 1, -OH, -QC1-C3)alkyl,

-NH2 -NH(C1-C3) al kyl, 10 N (CLl-C3)al ky]]2, -C(O OH,
O)B\ éﬁdCR),aérleylfor %@WH Iﬁé!@yelh-l( Ch-Cgriltyky Ao is, for

IEQ)/e%u% c@qlsnoz (QNE %ﬁﬁl%e%ﬂa% K is, for

@Qém@&é @ldl QL (OYWR with R1 for example H or (C1-Cs)alkyl; n, p, q, r

are either zero or a multiple of 1 or 2; Y is an optically active sultam

derivative) with TBAF and a silylating agent.

Owing to the toxicity and highly water-endangering nature of TBAF, this
process is likewise not advantageous.

It is an object of the invention to indicate further synthesis variants for the
aforementioned compounds, which can also be carried out
stereospecifically and in high yield, and requires auxiliary reagents which

_ have minimal toxicity. With a view to use in an industrial process, it shouid

also be possible to carry it out with catalytic amounts of cyclization reagent.

One achievement is then a process for preparing 1,4-diphenylazetidinone
derivatives from p-substituted amino amides which are protected in a
suitable way in the presence of silylating agents and at ieast one cyclization
catalyst, this cyclization catalyst being represented by one of the genera[

' 'formulae below
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and Z’K,,L ZRTR- (MII) I Lor (IX) I nt or | nil
(X) ON-QONQM ON~VAU 15 RA0 Nor \S O (XlI) R3s/
\\ 0 as anion, 20 and the synbols, substituents and

i ndi ces have the follow ng neaning, Z C=0 C=S, S=0
SO2 or C=NR20 K =0, S, NR A or CRR2R23 L = NR24 or
CR25R26 25 n Gorl M= 0,RpG=0, NR27 or CR28R29 Q = O,
S, NR30, CR31 R32 C=O C=H, S=0O, S or C=NR34 7 R =
CR350rN T = CR36 or U = CR37orN _V = CR38orN 5
where R20 to R32 arﬁMRSﬁP@o—FR% ar éx“)ndependently of
one another H, (C1-C6) a| kyl, aryl or heteroaryl, and
in each case two al kyl rRficals may together also
forma cycloal kylene radical with a maximumof 6 C
units in the ring which may in turn be substituted by

Bas <[§5tiolr1|,3rwhérfakl@‘|53£2?17\,|0238| éﬁ(lj ¢0@Xk I ﬁ%éﬁ@%%ﬁ)@%nﬂylof one another
) cl oa , - a ,

@I gy%&%’ﬁ%‘% Qﬁftzéf@/oa) al kzl . O CO (Cl- 063/a| kyl ,

O CO (C1-C6)al kyl ene-aryl, SO2N (Ci1-C6)al kyl]2,

B () RS BEr RS k1 sco () marv -

R*2 is (C4-Cqs)alkyl, benzyl, (Cs-Cg)cycloalkyl or aryl, where aryl may be
substituted by F, Cl, Br, I, -OH, -O(C+-Cs)alkyl, -NHz, -NH(C4-Cs)alkyl,
-N[(C4-C3)alkyl]2, -C(O)OH, -C(O)O(C+-Cs)alkyl, -C(O)NHz, -C(O)NH(C;-
Ca)alkyl, -C(O)N[(C1-C3)alkyl]z, -SOzNH;, ~SO2NH(C+-Cs)alkyl, -SO2N[(C+-
Cs)alkyl]z -CN, (C4-Cyp)alkyl or (Cs-Cg)cycloalkyl,

and
Z’K\L . Z/FK\T /FK\T
vy | or Xy " 1 or o] (X)
N M M
.0 \Q/ n ' @N\Q/ n @N\V//
40
N/R
G
or \840 (X)
R39/ \\ '
(@]
as anion,

and the symbols, substituents and indices have the following meaning,

= =0, C=S, 8=0, 8O, or C=NR*°

= 0,8 NR¥ cr*'R% c=0, c=s, 5=0, 802 or

c=NR**

7
K = 0,8 NR* orcrR®R®

L = NR®orcr®rR*

n = Oort1

‘M = 0, C=0,NRY orcR®R*
Q
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S02- N( (C1- C6) al kyl ) (CH2-) naryl, or
S02- N( (CH2-) naryl) 2, vvherenrmy be 15 0 to 6, and the
aryl radical may be substituted up to twice by F, d,
Br, CF3, SF5, N2, OCF3, O (Cl-Co6)alkyl or

(Cl C6)a|ky| or b N( (C1- C64 al kyl ) 2,

NH-CO- NH- ar yi
N (8?1%6) alkyl | %ﬁ(@l c8) al kyl | i

N[ ( C1-Tos) aFky | ] S8R0 9y~ C6) al kyl

N[ ( C1+£6) al_kyl]flqeé-"a(g]yN, N[(Cl CB) al kyl ] - COO-aryl
N[ ( C1-C6) al kyl | -C@820 N(( Cl- C6) al kyl ) 2,

N[ ( C1MCs) aFkyl | <EO- \F(1- C6) al kyl ) -aryl,

. N[ (CL- 08) al kyl ] - CON(aryI)Z N( aryl ) - CO- ( C1- CB) al kyl ,

ME é%zﬁ%lé @%) 3&( arﬁy(@izp&%gﬁt% Qne another H,
KCa+Gd)atkk@O-ar éﬁhe@ibaﬂykyéﬂd i plach Nzmeyiwo ElRyN(adigaly anay
r

ir%thﬁaafscﬁf%ﬂﬁa@%@béw B BeR wilfca ot @4“8#9 g in
265 Bing MhigF3nay, tuOTH: sDbstiutah)oy EyIGl, Br, I, CFa, NOg,
L, G Mg, a0, 1l
|(6déﬁﬁe)ﬂ|dieﬁvlt¥é of Wrtfer-Gsoalkdr (Clgfﬁpa(qéy%pﬁézugmere erCO
‘gf_:b@é %]k?féﬂé rgpegbzgg(%‘?@? Yol D& -(GRCATRRY D B-(EHAary,
méeo&a)a ol STCHnah. ¢ roald‘)@@@réw o, (CHaInan
G-NTY-Bxlalla) EHE-Jakyl] O SOARCHL BRI, litfeeimmey, be

@aé’?&fmﬁtﬁﬁ dapel may B st Rawich bY e Cl. . CFs,

@ ND o, fGEIRy,l(a-(CXl(Bé)aII@hdr (GyeCajaliops; i s R410 or where

7 B C G Mi0pS) Wbl G KR Ry

'N(CR{L%WIFCOG(CWE‘@MKYIM cat iNJ(C1- @si)éﬂkkﬂ] Gmﬂ(@mcier)alkyl

ISP R3-SR R aA T (i co

IN{(Di-Cadalinglih W@@CWWM]M(QTTQSBMEWQMEM(I(-‘dnca)ﬁlkyu
@fmh ghyr@ %3@29@?‘01%@??' V\rtl |r)]@§oﬁ(c1t@6)bﬂ<w N(aryl)-

' l@ﬁﬂiydr&ﬁ%ﬂ '3"3/ 5 B( %:ﬂ?ilé' (5@1‘52&)@'@%2 onN(ary)-CO-

NIEOREE 240 a*r,gwiwré%bcarya 200 O RerfiehAbla/n may

| So "bé substitute

berd to Buwnhese ithe ﬁm §a@1§ﬁh6@b’| kensubsdituteg 1 &é*n%’ﬁ %bf F, Ci,

S, 1, BF3 Nopfﬁo %?é@yr @@)lfctégmkyl N((C1-Ce)alkyi)2 SFs,
SR o)

%@Boal kyl,
) al kyl , OCO(Cl OG)aI kyI
O CO (C1-Cp) aI kyI ene-aryl, SOZN[ (Ct-06)al kyl] 2,

an& where) ﬁBB and %40 are ?n'&%{)ghdentiy of one another (C4-Cg)alkyt,

~ where one or more nonadjacent C atoms may be replaced by NH or C=0,

or are {Cq-Cg)perfluoroalkyl, aryl or heteroaryl, or R3 and R form
together a 1,8-naphthyl or 1,7,7-trimethylbicyclo[2.2.1]heptanyl, R may

~ also be H,

or where the cation in this cyclization catalyst corresponds to that of the
general formula (XII), and the anion is R O or where the cation in this
cyclization cata[yst corresponds to that of the general formula (XIl), and the
anion is R % COO , or where the cation in this cyclization catalyst

~ corresponds to the general formula (XI1), and the anion is CI, Br or I', and
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\Niamh) ©- &t%ﬁll@d or Niand)- @Q@-(Gmé%a)ahkak ed

Bock Cha NOAOCES

SO (Cl-Co6)al kyl, SO (CH2-)naryl, S02-(C-C6)al kyl,
S02- (CH2-)naryl, S02-N((G -C6)al kyl)(CH2-)naryl, or
S02-N((CH2-)naryl )2, where n may be 0 to 6, and the
aryl radical may be substituted up to twice by F, d,
Br, CF3, 15 SF5, NO2, OCF3, & (Ct-C6)al kyl or

e e L e

N[ (C1- C6) al kyl ]-CO (Ct-06)al kyl ,

%{r{d%ﬁe%%?ﬂ E’N ti&)ﬁltarpé é‘t)@ h&c;rocirbon radical whlch has 6
@6§i’§qm§,,| pg;o:) y |l;|9henyi tetra 8r0¥'taphthyl-

'élﬂpi @Bﬁb&é’:rbbﬁﬂlhﬁé@l @ﬁ)rﬁidﬁ\‘ﬂ-)onaflwbdacal and is preferably

N%%Pé?ﬁﬁ%ﬁ P&JT@G)%W@? %lf(‘z’%wfﬂd) 000 (G - 06) al kyl

N(aryl)-COaryl, N(aryl)-COO aryl,

klf[&?[cég %Egﬁtp'é&ﬁlm% sla!:&}(l@c%op r%o?f*l)e)@%gls Fy Cly Br. 1. CFs

OQEHCPE(GH-Copliyk ﬁ:@fd&&%)elkvkbz 6 Cm]ﬁ?@ﬂ%l Silgmata

f(éﬂé@&kﬁggl be Sgﬁ?%{ & |I t0 éa é;g)dﬁ<y|0 BLco-

r&@q@e)aky@ln@yaryh S aeH(C 1S b igs -6551-Borotr S Iy

S@‘:w QJalkgE 2SO CH)B 07 BORLIONCRIAI | 807 (W-Fixiyl
e AR T e RO EE R e s prere T be

%t@@]dl theVdty dtdaemwm mbsﬂtwted rlmiuoctahce by FUSEBrt €F3,

SR, b LRI It SN Py,

r|n

" INKHCOUNHRGRCHalkyh ai ght NehE8WNbt-atyl,anc heN[(G1eCo)alisyieBO-

Zgaﬁﬁq%ﬁ?[\” E\Q(C%Eﬁﬁ%ﬁkyﬁn{}ﬁg f’ép%ﬁalk@r e&ﬁbﬁ%@ﬁ&yﬂ Loch anyl
iN[6Dr-C)alkyl[-E6XHayyl, neopent WI( C1—€r5t)al§yﬂ-¢|0 ExyCs) abkyl)z
i e i, oy
(aryliG@-aryl

s oty aonco
deeliyll-aryle Rt GRS (Bri s el Ry CH ¥namawgﬁfe,n may
eO i BIOHErE 156 %%Xa@@&?nﬁ ttib gulﬁﬁﬂf@léﬂs‘i tdl B&times by F, Cl,

Caremrta. LsiaBlshE NCFealkiize SEs.

@‘05-@@{3|@-\,@00@3115j6§g|k fromthe known process for
preparing 1, 4-di phenyl azeti di none derivatives of the

general formula (1)
Heteroaryl means in this connection aromatic rings and ring systems which,

apart from carbon, also comprise heteroatoms such as nitrogen, oxygen or
sulfur. Ring systems in which the heterocyclic radical is fused to benzene
nuclei also belong to this definition. The rings preferably have 3 to 7

members.

An alkyl radical means a straight-chaih or branched hydrocarbon chain
having one or more carbons, preferably 1 to 8 carbons, e.g. methyl, ethyl,

propyl, butyl, hexyl, isopropyl, isobutyl, neopentyl, tert-butyl, hexyl.

A cycloalkyl radical means a radical consisting of a ring system which

‘comprises one or more rings and which is saturated or partially unsaturated
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cat al yst.
R R © Q

- in which the symbols, substituents and indices have the following meaning,

fIRL 2 RN(lI) R6 R5 0 10 RR3 in which the
synbol s, substituents and indices have the foll ow ng
nmeaning, X = CH2, CHOH, CO or CHOCORI | 15 Rl, R2 =
i ndependently of one another H, OH OCF3, or O-
(C1- C6) al kyl , 0-(C3-C7)cycl aal kyl, O COR11, ON,

R e R PO B ) S inich § oSy briposed of
@aﬂbmf‘mm?' e. QOQYCIBDWQ)&,)/GV@QDQWL aycloprptenyGneyclohexyl or
aahidrty e‘ﬁ‘ﬁﬁ%‘%@%{aaﬁe%e O e SLTIR8 bebrrfened

(SQEPS Fﬁ’fsl%e;]gd)@%yﬁﬁss' ey 2ellr—L
(=0 - Y( - CH2)k Y-C(=O) RO or C( =0) - Y(- CH2) k- NHR10 k =

%Cfr?%frﬁak bag;,m?rgzo C%) Qggo%gﬁ@f trﬁgmgea_s)%lstarts from the

IMRCWR[ ptﬁd(e@si) fom ]ﬂld@é}rhg)r'! 4-diphenyidmatidofoner dedeateegs oh the
R10 = H C(=0)[-CH(OH)] m CH2OH or a

%SE#HI F%%ﬁ%rot ected in a 30 suitable way m O 05

= H, (Cl-C6)alkyl, (C3-C7)cycl oaI kyI

(subst ituted) phenyl or 10 (Cl- Co6) al kyl or

(C3-C7)cycl oal kyl R13 =

(C3-C7) cycl oal kyI , a = OH, OR12,

NR13( - CH2) n-Y @ R13( - CH2 nzNHRlo 5in the

presence of I yl ating g?\lnt and Bf a cycl |6at| on

X = CHg, CHOH, CO or CHOCOR'

independently of one another H, OH OCF3, or O-

(C1-Cgalkyl, O-(Ca- CT)cycIoalkyl 0-cOR"", CN, CHoNHR',

cHaNR'RE, NR'R®, cor™ Fora

R™,R" = independently of one another H, F, Cl OH, OCFsj, O-
(C1-Colalkyl, O- (03-07)cycloa[kyl 0-COR"", CN, CHoNHR’,
cHNR'R®, NR'R®, COR™ or (C1-Cg)alkyl

A
P
n

R%,R® = independently of one another H, F, Cl, (C1-Cg)alkyl, CF3 or
OCF3

R’ = H,C(=0)-Y(-CHa)k-Y-C(= O)R or C( 0)-Y(-CH2)k-NHR '°

K = 2t016

Y = single bond or NR13

R® = H,(Ci-Cealkyl, or (C3-C7)cycloalkyl

R9 = OH or NHCHz2[-CH(OH)Jm-CH20H or a form thereof protected
in a suitable way |

R'® = H, C(=0)-CH(OH)m-CH20H or a form thereof protected in a
suitable way |

= Otob

R = H, (C1-Cg)alkyl, (C3—C7)cy.cloalkyl, (substituted) phenyl or
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15

20

The process of the invention then conprises cyclizing
conpounds of the general formula (IV) 10 6 R5 X R
RLlT B(IVV RZNHO RR in which the synbols,
substituents and indices - where not defined above -
have the foll ow ng neaning, 185 X = X

CHOSl(aIkyId ryl)pvvltho p=1to3ando + p =3,
C(4@al kyl ) 2 "or C{éllc ketal such as (JQ(-CH2)g-0] with

dﬁg 2, =3 (@1-Celakyt RIC3127)ayeloakyr ot ecti ve group R3

= (@éE@}oalk | aryl or heteroaryl

N S I CI‘&
giﬂlaN[Hc'ef(z"j‘t %[j(iwa)nkm(oogﬁg oPNR'3(-CHa)n-NHR "
(phenyl ) p] coz tert.Bu, CHINHC(CBH)3, CH2NEC(CBHS)2 or
CHRN=CH] CoHA QA V~-U

1qthqqar@spnc%pf a g]!ﬂatlrilg @elpg%r)d 9{1 a @ycllng@n g%@alyst

(precursor) products of the general formula (V), which

Cr%'é Er%cegée %5‘%3 (fr%\?edntlto(rjl 'e\ﬁeccgn%n eosnBy,(?él'lQﬁ\g( J:ampounds of the

general formula (IV)

(V)

in which the symbols, substituents and indices — where not defined above —

have the following meaning,

X = X, CHOSi(alkyl)o(aryl)p witho, p=1io3and o +p =3,
 C(Oalkyl)2 or cyclic ketal such as C[O(-CH2)q-O] with g =2, 3

Rf, Rz, = R1, R2 and O-protective group

RE.RY = R® R* CHoNHCO.CHx(CeHs), CHaNSi(alkyho(aryl)pl-

COCH2(CgHs),  CHoNHCOp-tertBu,  CHoN[Si(alkyl)o-
(phenyl)p]CO2-tert.Bu, CH2NHC(CgHs)3, CH2N=C(CgHs5)2 or
CHoN=CH[CsH4(R)]

o |
ST A
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5R X z2 RR(NR(V) R OP R4. R3. where the
cyclization catalyst is represented by one of the
general formulae below 10 R16 R1 - + R17 (XIl) 18
as cation, where R16, R17, R18, R19 are independently
of one anot her aryl (C1-C1%)al kyl - especially
(C1-Clp) al kyl -, n@ol -, especially butyl, 15 R41 is
aryl, (Cl-Cl5)al kyt'*- especially (C1l-C10)al kyl -
Nz B R42 1 5 (€L- C15) al kyl - especially

(Cl-ClO)aI kyl-, b , (C5-C8)cycloal kyl, aryl,
where aryl may gge/s%bstltuted by F, d, Br, I, -0H,
-Q(C1- ) al kyI - NH( C1- C3) al kyI,

-N[ (C1- C3) al kyI]2 - O)()—I, -C(O QO C1-C3) al kyl,

- C( O NH2, C(O)NH(Cl-CS)aIkyI C(O)N[(Cl c3) al kyl ]2,

- SO2NH2, C3 | |, -SO2N C3
gvg Larecuma) WyPAdsa of ths @eﬁew% H!ﬂ YPheXbk gan be
WepRitécted ¥ bive thelcdbﬂipddnkﬂ)()l | or (X
ONCQON. O MON, i U R4O or &NS~O(XI) Ras/ 0 5

(V)

where the cyclization catalyst is represented by one of the general formulae
below

|R16

RE—pO—R"  (XI)
. |
R18

as cation, where R16, Rw, R18, R19 are independently of one another aryl,
(C4-C15)alky! — especially (C4-C1gp)alkyl-, benzyl-, especially butyl,

R*is anyl, (C1-Cqs)alkyl - especially (C1-C1g)alkyl-, benzyl,

R42 is (C1-C1s)alkyl — especially (C1-C1g)alkyl-, benzyl, (C5-Cg)cycloalkyl,
aryl, where aryl may be substituted by F, Cl, Br, I, -OH, -O(C1-C3)alkyl,

" -NHg, -NH(C1-Ca)alkyl, -N[(C1-Ca)alkyllz, -C(O)OH, -C(O)O(C1-Ca)alkyl,

-C(O)NHp, -C{O)NH(C4-Ca)alkyl, -C(O)N[(C1-C3z)alkyl]2, -SO2NHg,
-SO2NH(C1-Cg)alkyl, -SO2N[(C1-Cgalkyl]2, -CN, (C1-Cq2)alkyl and
(C5-Cg)cycloalkyl,

. and




as anion. or where the cation in this cyclization
catal yst corresponds to that of the general formula
(XI'l), and.the anion is R410-, or where the cation in
this 10 cyclization catal yst corresponds to that of
the general fornmula (XI1), 3Ad the anion is R42COO or
where the cation in this cyclization catal yst
corresponds to the general formula (XII), and the
anion is, @~ Br or | , Ruese are conp W|th

15 In partic rI re??rr enmbofnme
Q%Bes Nof téﬁ |nventL{|b9 orrprMsegﬁir eac g n{Jo)unds
of the ger@ral forrrula(l ﬁ\IDZ Xv v N II)J RZ~iir2
R5 R5 Rs RR55 20 with imnes of the general formula
(1'1'1') R RZ NR4, (1l1l) R3 to give internedi ates of
t he gener al f(ﬁfﬁua(l\f) 13 Ryva 5, RX R33 R' 22
R55 R~ A1TV) N/ 2Z RNHOZI R3R which are
t hen cycl% tocgi ve (m ursor) products of the
dEneral for &5 (V) ch can be deprotected to

giveaccﬂmgﬂn{{(l) R~ / RBI NR (V)
O

‘as anion.

or where the cation in this cyclization catalyst corresponds to that of the
general formula (XII), and the anion is R O’, or where the cation in this

10  cyclization catalyst corresponds to that of the general formula (Xl1), and the
anion is R COO or where the cation in this cyclization catalyst
corresponds to the general formula (XII), and the anion is CI', Br or I, and
these are combined with Ag20. '

15 In a particularly preferred embodiment, the process of the invention
comprises reacting compounds of the general formula (1)

. J< (i)

R
#F kR R55

20  with imines of the general formula (}1)
RE
N . (i
R? R
\g?

to give intermediates of the general formula (IV’),
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15

20

- CH2N=CH[ C6HA( RE’
is represerR

R5 P4 R3 in which the synbols, substituents and
i ndices - where not defined above - 10 have the
foll owi ng neaning, X = X, CHGOSi (al kyl)o(aryl)p with
oo p=1to3and o+ p =3, (C(Calkyl)2 or cyclic
ketal such as JQ(-CH2)g-Q 18ith g = 2, 3 R22, R33
R44 R55 = independently of one another H, aryl or
(Cl-C10)al kyl 15 Zz1, Z2 = independently of one anot her
0, NH, NR15, @ S. R15 = aryl or (Cl-Clo)alkyl, Rl ,
protective group R, RRR,

H5).; 2N Si (al kyl)o(aryl)p]- 34 3, 4
C02CH2( C6HBR™ CH2NHCQ R N[ Si (al kyl)o- 20
( phenyl ) p] C02- h@%ﬁ SHEP3, CH2N=C(C6H5) 2 or
e\cyclization @@Sal yst
%ge Zgral fornulae” /(Via)
to (MI) R16 ' ia) eN~ A Q118, 5
R16' |Zn~ | . "M QRI8 R16 R~
Zn TI R19- | +-R 1r (NMc) O ONE v RB 10

which are then cyclized to give (precursor) products of the general formula
(V) which can be deprotected to give a compound (1},

in which the symbols, substituents and indices — where not defined above —
have the following meaning, |

X’ = X, CHOSi(alkyl)o(aryl)p witho,p=1to3ando +p =3,

C(Oalkyl)z or cyclic ketal such as C[O(-CHz)q-O] withg=2,3
33 44

AR R, R ,R %5 = independently of one another H, ary[ or (C1-C1p)alkyl

Z1,Z2 = independently of one another O, NH, NR ,orS

R = anlor(C1-Cio)alkyi,

R1', Rz' = R1, R:2 and O-protective group

R RY = R®% R® CHoNHCOCHo(CeHs), CHaNSialkyl)o(aryhpl-

CO2CH2(CgHs), CHoNHCO»-tert.Bu, CHoN[Si(alkyl)o-
-(phenyl)p]CO2-tert.Bu, CHoNHC(CsHs)3, CH2N=C(CgHs)2 or
CHaN=CHICeH4(R%)] -




Roo R16'
" this case,
anot her aryl,

N (3 /S/O RI9P -RL7'

particularly preferred enbodi nent,

i nventi on

HELEL R, LYURHNA, botalyst i reBrdoontcht By

(Via)fo IRz / iN\ R4 (|

i nternedi ates of the genera

1) 5 R3

(M) Rs R6 015 in
R16, R17, R18, R19 are independently of one
(Cl-C15)al kyl. In a further

the process of the
20 conprises read#i ng conmpounds of the

Yl df ltilu% 8eﬁgr%¥fornﬁ"ae

ener al
to give
formula (1V),

R6 ,5 X

R33 R4 2255 RR-Z (W Ny z R NHOZ1I R3 R4 10
to ve (precursor) products

(V) |which can be deprotected

whi ch are then cyclized

of the gener '9 rul a
to give a co (I)R19R| I:,@IRNIR(\/)
@N\. /Mn |
Q R1B‘
5
?w
AN
Z T .
i n | R'IQ_P@_R’]?
eN. M, |
. R18
Tm-
/R\
Zn T .
" | R*—p®—R"
. V R13'
10
40 8
N/R T‘lG
C
N 0O . .
s¥  R*—p®—R"
@ R
15

160 17 18

in this case, R'C, R R'® R"®

(C1-Cq5)alkyl.

(Via)

(Vib)

(Vic)

(VI

are independently of one another aryl,

In a further particularly preferred embodiment, the process of the invention . -
20  comprises reacting compounds of the general formula (1)




RS 0 P4 R3. 16 in which the synbols, substituents and

i ndices - where not defined above - have the follow ng

nmeaning, 5 X = X, CHCSi (al kyl)o(aryl)p with o, p =1

to 3 and o + p =3, C(Calkyl)2 or cyclic ketal such
as Q(-CH2)g-0] wth g = 2153 R22 R33 R44 R55 =

i ndependently of one anotliger H zaryl or (Cl-Cl10)al kyl

Z1, Z2 = independently of |pne bther 0, NH, NR15, or
S 10 R15 s-awyl-dr . R, RR, Rgpd
O- pr ot ect roup 1 2 =_12\R3,7R4 = R3, R4, )

BH5), CH2N[ BT 6(aryl)p] -

( CokbY”, (gmNHcoz-tCaE{I. s N[ Si (al kyl ) o-
(phenyl ) fj co2ftert. Bu, F@?OG )3, CH2N=C(C6HB) 2 or
15 CH2N=CH C6H4(R6)] where the cation in the
cyclization catalyst corresponds to that of the
gﬂ%hlezrmmesr_@frmﬁlgen@r@hfyrmwﬁdilshe anion is R4IO. 20 In a
further particularly preferred enbodi ment, the process
of the invention__conprises reacting conmpounds of the

- general formy) OZXvv N(ll) R~t 11,~XZ2 5
R5 Ra Rta ith m nes of the general fornmula
(111) R \' R2 . tog.iveintgnyediates
of the generaIRz"orrruIa (1 Bf R6 RR X33 R44 R

3!
5 R
to give intermediates of the general formula (IV’),
(V')
R R
10

which are then cyclized to give (precursor) products of the general formuia
(V) which can be deprotected to give a compound (1),

(V)




22 55 R RZ (IV) N/ 2R 1,(1 NHO Z1I R3S K4

whi ch are then cyclized to give (precursor) products
of the general fornmula (V) which can be deprotected
to give a compound (1), 5fIRL R X\/ \ R NN RO
P4 R3 in which the synbol s, 16ubstituents and i ndices -
where not defined above - have the foll ow ng neani ng,
10 X = X, CHGCsSi (al kyl)o(aryl)p with o, p=1to 3 and
@n whizhth8, syn®{ots|dupsiiReots anyd Indicaset whegriobt dgfined above —

[PROE é,g,i,\,lmﬁﬂetapﬁ =2, 3 R22, R33 R44 R55 =

I 'ndepen on€'anot her H, aryl or (Cl-Clo)al kyl
Z1, Z2 = independently of one another 0, NH, NRL5, or

5 g(' 15 tRlét _=>@0Hosr(a|(F<{9;5(§a@pR a.bilwb,i\f) Rl to Kang & p 3, and
_ -protecti oup I
. %N[ i ( a%‘EE%%%ﬁgﬁrfﬁlp @é@%@%@%ﬁ%lth G=2,3
h'.‘ﬁg%z?l 1 ]C{)R' inﬁﬁéhﬂ%}ﬁbﬂ@ﬁ&aﬁotﬁ@r H, aryl or (C1-C)1g)alkyl
nyl ) p -tert. Bu N H5 or
RO o RS RS o ek BTTRET DaNFh VR e
cyclization catal yst corresponds to that of the
deral _fo I Xl d the anion is R42C00 .
10 . aF tigul ar %Q‘S%é@é}%&a@u i zati on catal ysts have an

&i,dh whi cR i R dand Qeutotective group '

R RY = R® R% CHaNHCO.CHx(CgHs), CH2N[Si(alkylo(arylpl-
CO2CH2(CgHs), - CHoNHCOo-tertBu,  CHaN[Si(alkyl)o-
(phenyl)p]CO2-tert.Bu, CH2NHC(CgHs)3, CH2N=C(CgHs)2 or

5 CHaN=CH[CeH4(R")]

where the cation in the cyclization ca;talyst corresponds to that of the
general formula (XI1), and the anionis R O

20  In a further particularly preferred embodiment, the process of the invention
comprises reacting compounds of the general formula (II)

0O Z,
Xl\/\/“\ J<
N (1)
Rz.'l)'mn /22
RE N R® R44° R

25  with imines of the general formula (111)
R% |
- - ‘Q%N |
| = . (1)
R? R
o ;

to give intermediates of the general formula (IV*),
30
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20

acceptable acid addition salts g

-of inorganic acids such as hyd

5 from oxazolidin-2-one 4-benzyl oxazolidin-2-one
4- phenyl oxazolidin-2 -o n e 10

4-i sopropyl oxazol i di n- 2- one
4-tert-butyl oxazol i di n-2-one

4-1i sopropyl -5, 5-di.met hyl oxazpl i di n- 2- one

- 4-benzyl - 5 5 dixet hyl oxazol i'di n- 2- one

4- phenyl hyl oxazol i di n- 2- one 15

4-i sopr opﬁ met hyl oxazol i di n- 2-one
4-ter't-buty 583-5- dipet hyl oxazalddin-2-0 n e
4- et hyl - henyl oxazol i di n-R-'ghe_ss

ci s-4,5- d| phen 0> - e“R

4-i sopropyls1s

1- met hyl - 4- hetil 8

pht hal'i m de 0- canphor §

1- phenyl - &/r azol i dll\ﬂ_? 25 gr. which is an al koxi de
ate’|

or vvhichlsac hoX n conbi nati on with
t et raet hyl pho um tetrabutyl phosphoni um or

Ln-2-one 20 (V")
2-one imdazole

tetraoctyl phogphaniium as cation. 30 The
di phenyl azeti dymefle conpounds whi ch can be prepared

.according to gthe rfivention are frequently enployed in

practice as pharmaceutically acceptable salts since

‘these are particularly suitable for nedical

WPRH S frense e)@:ﬁf@d*&?gﬂrfe (?P@ddrs %tﬁfc@@\' el féeral formula

wat er  conpar o st g asi c

(V) hishcean bedegroisied e HavEPatyh M maceut i cal |y
acceptabl e anion or cation. Suitable pharmaceutically
t he conpounds whi ch
nveption are salts
orRc aci d,

Qri c, nitric,

(V)

can be prepared according to t
hydr obr om c, oS4
sul f oni CR@N

in which the symbols, substituents and indices — where not defined above —

have the following meaning,

X = X, CHOSi(alkyl)o(aryl)p witho, p=1to3ando+p =3,
C(Oalkyl)z or cyclic ketal such as C[O(-CH2)q-O] withg=2, 3
R22 R33 R R 55 = independently of one another H, aryl or (C1-C1p)alkyl

Z1,Z2 = independently of one another O, NH, NR 15 ,or8
15
R = aryl or (C1-C1g)alkyl,
R1 . R2 = R1, R2 and O-protective group - |
R RY = R® R* CHoNHCO2CHa(CgHs), CHaN[Si(alkylo(arylpl-

COgCHQ( CsHs), CHoNHCO»-tert.Bu, CH2N[Si(alky!)o-
(phenyl)p]CO2-tert.Bu, CHQ_NHC(CGH5)3, CHoN=C(CgHs)2 or
CHoN= CH[CaH4(R6)]
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35

19 and of organic acids such as, for exanple, acetic
aci d, benzenesul fonic, benzoic, citric,

et hanesul fonic, fumaric, gluconic, glycolic,

i sothionic, lactic, |lactobionic, maleic, malic,
nethanesulfonic succinic, p8toluenesul fonic,

IS Bt 18 SHACEBEANE AEN, B bt e

ganﬁtﬁéﬁ’mtwu(l(&blaedﬁh@aﬂmaﬁ C&JCP § .accept abl e basic

salts are ammonium salts, alkali netal salts (such as
sodi um and pot assi um saI ts) and al kal i ne eart r}b
Particulariyuprefaredwyaization catalystsahaya ansaier whiat 'STH@”VGd
¢oppounds of the general fornula (1) and their

~pharmaceutically acceptable salts and physiologically

functional derivatives represent ideal nedicanents
bﬁazélhﬁj-thﬁﬂi ment of i pi d netabolism di sorders,

eC| erI i pi demia. The conpounds of the
3 épﬁ{]p?jif G)' are |likewi se suitable for .
I4F(:ﬁ|‘h&]’E;d‘EDﬂauglldlh€2-8m um chol esterol |evel and for the
Wi%?&?&ﬁ?ez&i%iﬁ?%ﬁ eatnent of arteriosclerotic

urther details concerning the

ddeplduitoxaFdigielvae and for their processing,
QqB)RBY-515-Thich Aoeblignt 2:emel nor edi ent s et c.

Qf r&)f g tﬁq @d ge to WD 02/50027. 20 The
frove ﬁ§ IMFRYIPFAQUGHTERN  exanpl es of the radical
45 indnyi-Be5-diemethgloxaZadidindReon@ V) or in anionic form for

4q§°g%ﬁ${§l %ﬁ{e[fﬁﬂfl&?az@ﬂjfn'étoh @ (XI), where the "H' on

or on € nol ecule in each case

. Aﬁterﬂetwtylaﬁﬁetmeﬂyl@(ﬁaéhfﬂmt%gﬁel n order to afford the

L ani on Be. 25 Exanpl es of
48@%.?)' = Fﬁ'sé?vé/ldxﬁ??]l‘icﬁg?@fger al formulae (I'l), (I'V) and

@W%ﬁ)dlplaefc»@} 20!59%" ©@s HY~O- HY~ O- HN~ S
4-i5bbio -5$0d|§ﬁe@|@xazmnmnd%nual ei mides Phthalinmde O

Iq-r%ethy met?\ylenelmldazolldm-,? one
imidazole

-phthalimide

2,10-camphorsultam
1-phenyl-3-pyrazolidinone,
or which is an alkoxide

or which is a carboxylate

in combination with tetraethylphosphonium, tetrabutylphosphonium or
tetraoctylphosphonium as cation.

The diphenylazetidinone compounds which can be prepared according to
the invention are frequently employed in practice as pharmaceuticaliy
acceptable salts since these are particularly suitable for medical
applications because of their greater solubility in water compared with the
starting or basic compounds. These salts must have a pharmaceutically
acceptable anion or cation. Suitable pharmaceutically acceptable acid
addition salts of the compounds which can be prepared according to the
invention are salts of inorganic “acids such as hydrochloric acid,
hydrobromic, phosphoric, metaphosphoric, nitric, sulfonic and sulfuric acid
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H
1,2,5-Thiadiazolidin-3- imno 1, 1-di oxi des one
1,1-dioxides [1,2,5] Thi odiazolidine 0 ~0 1, 1-dioxides
S21 \'/ iRHNS NRZ1 HN N~ R25 Is, - RZZ FINN R25
N Rzs 32 25 RR O R26 R34 Rai Res 1, 3-Di hydrobenzo

GO PR QR T B Bh e PO, b SR
Nehﬂatbu\ﬁﬁld?wm(eswfoatcwmmgns 2glugenic, glpsaice jscghionic, lactic,
FaL @69&0[ ]mglf?ﬂ Oﬁ'ﬁtl iB! Qﬁét{ﬁagésnﬂ Zﬁ&gméogﬁt@ué‘desulfomc

azl ne daz I nedi onies di o ?
frtarig and tmﬁmor@a@tlcmuﬁw\]' e chigrine salt is partlcu arly prefera ly

used for medical purposes. Suitable pharmaceutically acceptable basic
salts are ammonium salts, alkali metal salts (such as sodium and
potassium salts) and alkallne earth metal salts (such as magnesium and
calcium salts).

N R23 A36 5 1, 2,5-Thi adi azoli di n- 3-
5
d

The compounds of the general formula () and their pharmaceutically
acceptable salts and physiologically functional derivatives represent ideal
medicaments for the treatment of lipid metabolism disorders, especially of

“hyperlipidemia. The compounds of the general formula (I) are likewise

suitable for influencing the serum cholesterol level and for the prevention
and treatment of arteriosclerotic manifestations.

For further details conceming the compounds themselves, and for their
processing, - combination with other active ingredients efc., express

reference is made to WO 02/50027.

The following table lists typical examples of the radical -B of the general

- formula (V) or in anionic form for the general formulae (Vill) to (Xl), where
‘the "H” on the “HN" in the ring or on the molecule in each case in the tables

is superfluous in order to afford the radical -B or the relevant anion B®.

Examples of H-B or H®B? in the general formulae (I1), (IV) and (Vi) to (XI)
dare

] S

IS A
OO

HNj’\O
)




R35 N R38 O R26 Thi azoli di nedi ones Oxazol i di nedi ones

. 2H I soxazol -5-ones [1, 2, 4] Oxadi azol i di ne- 3, 5-di ones
HN S HN OR35 OHNIT O 25 p Rzs R25 p ( RR36 HO

N R2a 21 1,2-Di hydro- 3H[1, 2, 3] Oxadi azol

Pyrazol i di n-3-ones pyrazol -3oones 2-ones O O NHHN O
NdcdhifMabt R R R36 30 30 1, 2-Di hydro hthali |de
[1,2,4]-triazol -3-ones Malﬁ"‘l‘ﬁeﬁydro- 1,2,3-Tt1az01€
tetrgzol -5-ones Tetrazoles @ R36 O R35 N R37 (bINN ~

27 BRNNHNN HRag] NN N=N H Benzo[ 12} 3]d
iﬁ es 1,2,4-Triazol LRazol es

~tRtr aoxi de  R35 O O'S NINH N-NHNNH S
R37—H37R*38 00 1, 2-Di hyd ri dazi ne

0 R% 0 R 0

1,2,5-Thiadiazolidin-3-

1,2 5-Thiadiazolidin-3- ~ imino 1,1-dioxides
one 1,1-dioxides

[1,2,51T hiodiazolidine

O\\ //0 1,1-dioxides
0. © - S 21
N ' iy N R

: S 21 _ 0] Lo
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‘gehal forimula {BY) inear tdrgasic stivardrsugdbt a8, | fer exam

| ﬁae{a%gtee'i@aeﬁ%on?m{; dHafzBhEced @%@:tléﬁﬁép RhAT eRetate,

outset are obtained in particular by suspending the
conpounds of the general formula (I1V) in an organic
sol vent such as, for exanple, hexane, heptane,
t ol uene, chl orobenzene, diisopropyl ether, ethyl
acetate, dinethoxyethane, gchl oronethane or
cafdnamiaky | net hyl ether, but preferably 10 tol uene,
di i sopropyl ether or tert-butyl nmethyl ether, and then
adding a mld silylating agent such as, for exanple,
2 6 eqiti val ents of N, O bi strinmethyl - S|Iylacetan1de
\Pr ferably 4-6Hequi val ey s, Iparticularly
rn;ﬁ&rabmﬁ 7. egyjvalents a gN tal yti c anount of
25| mol % préle abhye®- 150%01% |particularly
pr- stably 5 @51 ¥4 of one of the €htal ysts descri bed
The 15 s ence of ag on of the reagents is
hetefial . THe miKture is N ed to 20C to 100C,
preferably 40C to 60C, and strrred for about 1 to 20
hours, preferably 6 hours, or until the reaction is
entirely conpl et e. TE&SD@QWWQquS of the enera

£02 Spkaniélidigse subsetipxent |y i sol at ed 8?1?9 gﬁ*ﬂ?z'”a”es

extdiaties on met hods. 402wssteiazofidin-conp 9%t he
general formula (V) &%®8lso reacted to gi

conpoundsg of the general fornmula (1) in wh t he
meanflag Ps (R # H whe@  FO= CH2NHR7, ani ngfof t he
generalSformula (V), i.és 1, R3 = H andNR2,~
conpdindi n whi ch RqN“R&@reans after deproteftion

R2, and 25 speci fi c%ll% Ci—%NHR? wﬁat\/gﬁmﬁ
rea o (jwi pepti de upl with d%gﬁﬁ t he
geRer Bl REt mulae (X110 orRIXI'V) bel ow 23

)kCO RO (XIlIl) or (CHZ )KkNH - R1O (XIV) OO 5to
gi ve the desired conpounds after preceding elimnation

Thepasstieidnes of mwgenél‘dheform@]ap@qnﬁblchf afehdesmribedabt the

L sty B e Sy O e

hexane

1w ng exanp dt pri or art

direethioxyethane, dichlotiethene QMiefé‘rbutséln%chalgﬂthP'éé)U{ prefReably
IbYhdiREpRPINEfeR OF HdIbyihy? FRétAyiesther, and then adding a mild

silylating agent such as, for example, 2-6 equivalents of N,O-bistrimethyl-
Silylacetamide, but preferably 4-6 equivalents, particularly preferably 5.7
equivalents and a catalytic amount of 1-25 mol%, preferably 5-15 mol%,
particularly preferably 5 mol%, of one of the catalysts described above. The
sequence of addition of the reagents is immaterial. The mixture is heated to
20°C to 100°C, preferably 40°C to 60°C, and stirred for about 1 to
20 hours, preferably 6 hours, or until the reaction is entirely complete. The
compounds of the general formula (V) are subsequently isolated by usual
extraction methods.

Where the compounds of the general formula (V) are also reacted to give
compounds of the general formula (1) in which the meaning is (R = H) when
R R =Hand R, R = CH2NHR7, amines of the general formula (V), i.e.
compounds in which R R means after deprotection R2 R4 and
specifically CHoNHR7 with R = H, are reacted (with peptide coupling) with

- compounds of the general formulae (XII1) or (XIV) below
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The invention is explained in detail in the foll ow ng
exanpl es. 15 Exanples Exanple | 20 (nBu)4P+ o-CH3
Tet r abut yl phosphoni um net hoxi de Pot assi um net hoxyl at e
(475.5 ny) is suspended in nethanol (7 m) at room
tenperature under an argon @Bnosphere. A nethanolic
solution 25 (3 m) of tetrabutyl phosphoni um chloride
(2 g) is added. thereto. The m xture is stirred at
roomtenperature for 2 hours and filtered under argon
tiQough a syringe filter, and tH@ solvent is renoved.

t et)tﬁggr 6§'Ur an\#ﬂ@d( 5@,nd ) a/lz\e?}up((l;lq? %\‘rN oﬁﬁ [ o(r>1<]\cQ

t €@ rabutyl phosphoni um net hOXI de @s obtained. 30
Exanple 2 24 OIMS OIMS/ \ F/ \ ° NOF

Cycli zation of

10 (give 4he |dasiregheorypyurdy @lter |nfesesing wfiminatiey of protective
;grbu Wﬂh%k 'cémﬂo%whﬁﬂb{é )g{éﬁb?éd|fbrrﬁulbr(ll)f@fe|‘fﬁb|rmeljafw‘slﬂm!e

ent ano on din-2

8A rf p&ﬁ!{l@gﬁzg @011 igg compound% of W he gengral formula (V)

Jvifout furfHerosagtiomsy| ) - 2- [ (4-f1 uor ophenyl ami no) - (4-tri
met hyl sil anyl oxy-

phenyl ) met hyl ] -5-tri met hyl si | anyl oxypent anoyl } - 4- pheny
| Fanx adeddhil edi dqa‘raoteelzaﬁmﬁ) ofnlj)e pocassendiipnisn refgfnge is made
tto kﬂ"ﬂé ¥$ilo%ﬂ§ exép%%cféhs "the Séloma?'t SRAEN thel BedduWbEdre which

cool I ngi | act eam de (20. 75
13jsq applsdadae) 5"¥'@1"I‘9)ﬁ5%“t§3f‘0t”@? )é@ Rie¥sos phoni um

nmet hoxi de (20.65 pl; 135 Min THF). The mxture is
éfr{?égsgntlon :rsoexp atir?e o et:tg{[ th the foﬁgﬁingoeg{am;ﬁgga' on to
1- (4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-trinethyl si

I%S&pr opyl] -4-

| Example 1

+ -
(nBu),P "~ O-CH,

Tetrabutylphosphonium methoxide

Potassium methoxylate (475.5 mg) is suspended in methanol (7 ml) at
room temperature under an argon atmosphere. A methanolic solution
(3ml) of tetrabutyiphosphonium chioride (2 g) is added. thereto. The
mixture is stirred at room temperature for 2 hours and filtered under argon

 through a syringe filter, and the solvent is removed. The residue is weighed

and taken up in tetrahydrofuran (THF) (5 ml). A 1.35 molar solution of
tetrabutylphosphonium methoxide is obtained.

Example 2
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(4-trinethylsilanyl oxyphenyl)azetidin-2-one is found
by neans of thin-layer chromatography and LC/ M5

~conparison (liquid chromatography/ mss 15

spectronmetry) (MH, - TVS, - HOTMS: 392). Exanple 3 Owe
OfBS NH N 20 Cyclizatiom#é€f benzyl
{4-[5-(tert-butyl di mewmbyl si |l anyl oxy) -5-(4-fl uoro-

phenyl ) - T_"Qs4-rre yphenyl) 2- (2- ox0- 4- phenyl oxazol i di
ne- nyl Jpept yl am no] benzyl } carbanyl ate with
3 n’pound" om Exanple 1 25 Benzyl

{4-[5-(tert-) | di met hyl si | anyl oxy) -5-(4-fl uorophenyl
)-1-(4-met h@xy-@myl ) - 2- ( 2- ox0- 4- phenyl oxazol id i

ne- 3- car bonyl ) p la mino] benzyl}ca rb- anylate (10
nmy) is suspended TmMgMIB ether (1 nl) while cooling in
ice and 25 in an argon atnosphere.

W’lgbmg%ﬁl)”e?ﬂ%”ra Jg L gﬁ? uﬂn-]_é-ﬂ?-lf%u)gréphdﬂgﬁ;nlno) (4-
timethyiejiahiasypReRY L PEtE el sTaRs ARy BER a4

bAeniXazolitiin-21dfe WithctheatormpouadasincEixample tat er
and the aqueous phase is extracted with ethyl 5
acetate. Reaction to give benzyl

B45(3-FlGeropbenyha:4-fucwpenylianing}-@dyimeahylsilanyloxy-

Blfgﬂyq%@ gg.sg. ﬂ@ﬁ%ﬁ@@g&%ﬁk@p@ﬁmgwéﬁ (6x&26RARE ofen
(0 mg)aWSUWtW Yty eshes (")é P?@o&q ml) under
él’édwv'ﬁtrﬁl@%&!%ﬁ? in 4ed 8 r\(,@ B]§trirheth s@ﬂaét%anﬁdé")(.?O(YSB@I) is

;(:néderi fj_ql?\ﬂe& é)y,_se rai)u%p@.ﬁphg ‘T}@%g%)(l_dl_gl)(gg%5lu|( 3 S%me
T6IF) 2 e niixt@irg @5 sitréd at ookl témtpefatu&l)e, for oB& Haour. Reaet)qn to
éivés 1(-64’-ﬂuc§]r5|ﬁ)henji:x}1f-‘§lf§-?4ﬂ‘lugp_d@\en%—'\.‘ﬁtrimethylsilanyloxypropyl]—4-
{4-trimethylsilanyloxyphenyl)azetidin-2-one is found by means of thin-layer.
chromatography and LC/MS comparison (liquid chromatography/mass
spectrometry) (M+H,-TMS,-HOTMS: 392). |

Example 3

OMe

Cyclization of benzyl {4-[5-(tert-butyldimethyisilanyloxy)-5-(4-fluoro-

‘phenyl)-1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carb-

onyl)pentylamino]benzyl}carbamylate with the compound from
Example 1

Benzyl {4-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-1-(4-methoxy-
phenyl)—2-(2-oxo—4-phenyloxazo!idine—3-carbony!)pentylamino]benzyl}carb-
amylate (10 mg} is suspended in MTB ether (1 mi) while coo_ling in ice and
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F/ \\ O/ 15/ F Cyclization of
3-{5-(4-fluorophenyl)-2-[(4-fluorophenyl am no) - (4-
trimet hyl sil anyl oxyphenyl ) net hyl]-5-trinethyl sil anyl ox
ypent anoyl } - 4- phenyl oxazol i di n-2-one with

t et rabut yl phosphoni um chl orpge and 20 silver(l ) oxi de

3 5 doh HYRReRNGRY N o Bl ArdihyeniBRBEMAT 128 1fyts L

pﬁdﬂhﬂwdc) b ttalyabutsiphos pleeriyins iMedimyide YR 6t dh dyM} indTidhnihe
lbdé red %eroomoﬁemeré ré%PEt%eHobx% Mife ¢8&fon is

rargon ecoomglnlce

" rqu@n el rWlﬂ‘EtW@tBél Byd alhee aAtaRUS JU1EPS |9 eixgarat&eewﬁh ethyl
'faeb{a@&ﬁﬁeéahorﬁ@@eétﬂev& haspheNierbafidireteydihnloxy)-3-(4-

d
33 i Ve@ér@gyﬁ{%&ém%ﬁwq@g 0y quoga\]zgﬁél IR %xlfoenzyf}car%
fal ét@piterfdur)d D\ Indand |afiothirplsmy | ghr8rtatography | and AG/MS

SRR L 80) 18 6,37 R 3085 6. 1)

ezt tb# Hhiod dysr BI()), &ﬁr(enﬁtl-b)gﬁabfq; 2any 4_@ KB, 1 H), 4.82

| T | 0773
. grfBuﬁq P§Oqllg #%]ﬂ’a utyl phoéphonl um onon] i di n- gog-ln)eT ¢

Tet}-abut yl phosphoni um chl oride (300 ng) is dissol ved
in methanol (3 m), and silver(l) oxide (203.85 ny)
is added, The m xture is stirred at room tenperature
@H@&Hlﬁﬁgon for 16 hours. The reaction solution is
Itered through a syringe filter. Oxazolidin-2-one
04. 4 i s added a®sthe filtrate 10 and stirred at
0 r 2 hours. The solvent is renoved
ator. Tetrabutyl phosphoni um '

gxaxgd di n- 24%ee (200 ng) is obtained as col orl ess
oil. 1H NMR -DVMBO 0.9 (m 12 H), 1.4 (m 16 H),
2.2 (m 8 Hp, 3. , 2 H, 3.85 (t, 2 H. 15 Exanple
6 (nBu)4P+ O

F

Cyclization of  3-{5-(4-fluorophenyl)-2-[(4-fluorophenylamino)-(4-
trimethylsilanyloxyphenyl)methyl]-5-trimethylsilanyloxypentanoyi}-4-
phenyloxazolidin-2-one with tetrabutylphosphonium chloride and
silver(l) oxide |

3-{5-(4-Fluorophenyl)-2-[(4-fluorophenylamino)-(4-trimethylsitanyloxy-
phenyl)methyl]-5-trimethylsilanyloxypentanoyl}-4-phenyloxazolidin-2-one
(10 mg) is suspended in MTB ether (1 ml) under argon while cooling in ice.
N,O-Bistrimethylsilylacteamide  (20.75 pl) is added, followed by
tetrabutylphosphonium chloride (4.2 mg) and s‘ilver(l) oxide (3.2 mg). The
mixture is stimed at room temperature. A reaction to give 1-(4-
ﬂuoropheny[)-3-[3-(4—ﬂuorophenyl)-3-trimethylsiIanyloxypropyl]—4-(4—tri;

. methylsilanyloxyphenyl)azetidin-2-one is found by means of thin-layer

chromatography and L.C/MS comparison (M+H,-TMS,-HOTMS: 392). '
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‘Tetrabutyl phosphoni um succi ni mde 20 The. conpound is

prepared from succinimde in analogy to the nethod in
Exanple 5. 1H NWR (d8-THF) 0.95 (m 12 H), 1.4-1.6 (m
16 H, 2.3 (s, 4 H, 2.55(m 8 H. 25 Exanple 7
(nBu) 4P + Tetrabutyl phosphopgum -

- phenyl.oxazol i di n-2-one 30 The conpound is prepared
é\%ﬁgﬂ—éﬁenyl oxazol i din-2-one in anal.ogy to the 27
method in Exanple 5. 1H NWR (d6-DVMSO) 0.9 (m 12 H),
1.4 (m H, 2.2 (m 8H, 3.6 (t, 1 H, 4.35 (t, 1

4,7 mlH) 7.2-7.3 (m 5 H. Exanple 8 50 N
67%&54% O Tetrabutyl phosphonl um
1- et hyl 1 m dazol i di ne-2, 4-di one 10 The conpound is

2, 4-di

aﬁ%@ﬂpﬂ %%dz‘a‘@g 'gége 1H vaiao?gal Ir[]>|\/50)
0.9 (m 12H) 1.44 (m 16 H), 2.15 (m 8 H), 2.65
fTr%ttrrag 3 h“bs ﬁgﬁ@m 8h|H}|deliﬁggnhg) R d%:lsyotoed (M RBtH&Hol (8 mi),

ke B PR e B ALY B 305 oo
@élﬂ Q@!urteoun&é)r agonmidhaed ha:urExé’rml dutiof Hsdlion is filtered
iﬁou%o%m%gg ff_ﬁe’r éggﬁa[&rhi})rﬁ)nhog E'vg is éijéésl @&;hel‘rgltrate
anhd gindd at7rdgen tempemtwe, for Dhodrs. The) solmrgﬂmr@mgyedzg a
rotary evaporator. Tetrabutylphosphonium oxazolidin-2-one (200 mg) is
obtained as colorless oil. 1H-NMR (d"-DMS0Q) 0.9 (m, 12 H), 1.4 (m, 16 H),

- 2.2(m, 8 H), 3.4 (t, 2 H), 3.85 (t, 2 H).

Example 6

V(nBu)4P+ )

Tetrabutylphosphonium succinimide
The compound is prepared from succinimide in analogy to the method in

Example 5. TH-NMR (d°-THF) 0.95 (m, 12 H), 1.4-1.6 (m, 16 H), 2.3 (s,
4 H), 2.55 (m, 8 H).

Example 7

(nBu),P* ~ Nj\o
Tetrabutylphosphonium 4-phenyloxazolidin-2-one

The compound is prepared from 4-phenyloxazolidin-2-one in analogy to the
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: ('nBU) 4P+ G O Tétrabutyl phosphoni um

10, 10-di net hyl - 3-t hi a-4-azatricycl o-
[5.2.1.01, 5] decane 3, 3-di oxide 28 - The conpound is
prepared from 2, 10- canphorsultamin analogy to the

~nmethod in Exanple 5. 1H NMR2{d6-DMSO) 0.75 (s, 3 H),

(

pisind mgEselfite 5. ey oS0 oAt (2 1, grb, tgH.

&2 (8, @H)(Bﬁ(t ‘H), 4B5LE, { d), 4.78)(m, 3 Hx dndi7e3 (m, N

(nBu) 4P+-N\ j Tetrabutyl phosphoni um i m dazolide 10

The conpound is prepared fromimdazole in analogy to
din Exanple 5. 1H NWR (d6-DVsO) 0.9 (t, 12

H, 1.4 (m 16 H, 2.2 (m 8 H, 6.7 (s, 2 H, 7.15

(s, 1 Hy. 15 Exanple 12 0 (nBu)4P+-N O

Tet rabu osphonl um pht hal i m de 20 The conpound is

ResRRET om phthalimde in analogy to the nmethod in

Exanple);afl 1H- NVR (d6-DVBO) 0.9(t, 12 H), 1.4 (m 16

H, 2.20(m 8 H, 7.38(m 2 H, 7.42 (m 2 H).

Exanple 13 25 (nBU)aP+- 10 O cl

Tet r abut yl phosphoni um

Fetrabutylphosphoniym2HniethylimitdaZolidine Zyé-dion@ound i s

prepared from 3-(4-chl orophenyl) - 2H-i soxazol 5-one in

30 anal ogy to the nethod in Exanpl e )

(The- DpPouNd ist prepanap fiom ‘[methyllmldazolldme-24dlone in

analogy to the method in Example 5. 1H NMR (d -DMSO) 0.9 (m, 12 H),
1.44 (m, 16 H), 2.15 (m, 8 H), 2.65 (s, 3H), 3.13 (s, 2 H).

Example 9

0
(nBu),P* " N\)b
&

Tetrabutylphosphonium 1-phenylpyrazolidin-3-one

The compound is prepared from 1-phenyipyrazolidin-3—one'in analogy to

the method in Example 5. 'H-NMR (d°-DMS0) 0.9 (¢, 12 H), 1.4 (m, 17 H),
1.55 (m, 1H), 2.2 (m, 8 H), 5.5 (bs, 1 H), 6.95 (, 1H), 7.28 (, 2 H), 7.53 (d,
2 H), 7.9 (s, 1 H).

Example 10

+ -
Bu),P~ N-
{nBu),| ’/S X

Tetrabutyiphosphonium 10,10-dimethyl-3-thia-4-azatricyclo-
[5.2.1.01,5]decane 3,3-dioxide '
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(m 16 H, 2.2 (m 8 H, 4.3 (bs, 1 H, 7.35 (m 2 H),
7.55 (m 2 H. 29 Exanple 14 OTMs OIMS N O/ / F 5
Cyclization of

3-{5-(4-fluorophenyl)-2-[(4- quorophenyI amno) - (4- tri
met hyl si | anyl oxyphenyl ) net hg8] - 5-tri et hyl si | anyl oxype

ﬁ'&\ano@é%n% gepr}gbgé%zgrlo}_nd i2n1-02 éé)rplSthhﬂaWﬁw %ﬂ%%nﬁ) the
tdthod i EkampdmﬁeninNMR (o ADMS@)r@aﬁdaderﬂm R (t( A2¢1)i thO
g%eny { ?2’???%5%%) r1re4t ﬁ%’l 13? ﬁ3h§/|501><%em anoy %(m S He)m? &

I(mxai'b)l,ﬁ(ﬂ m2-ohig, 3 f)i's suspended in MB et her
(1 m) under argon while cooling in ice.

‘N, O Bi strinethylsilylacteam de (20.75 pl) is added,

y a catalytic anount of
t et rabut yl phosphoni um oxazol i di n-2-one (3 ng)
di ssol vedyin MIB ether (100 pl). The mixture is
srtaumedl roomtenperature for 1 hour. 15 Reaction to
give 1- z‘ﬂ)fl uor ophenyl) - 3- [ 3- (4-f | uor ophenyl ) - 3-
Tetraduylphosphvhumintidazdlide (4- tri met hyl si | anyl oxyphe
nyl )azetidin-2-one is found by neans of thin-|ayer
chr omat ogr aphy and LC/ M5 conparison (MtH -TM S, -H OT
Vh&: c@apypund bs pr d ftemCroidazalei ianandlogy to the method in

%tx%ﬁ]pﬁélsf "uaueRhIbMSO] 64 f) ¥21OPRENYh 246 1Y) 23rh) 8 ),
&1 éﬁnﬁ%)(?pﬁ(ﬁdh%t hyl ]-5-trimet hyl si | anyl oxypent anoy

| }-4-phenyl oxazol - idin-2-one to
1-(4-11 %rophenyl )-3-[3-(4-fluorophenyl)-3-trinethyl si
5

propyl]-4-(4-trinmethylsilanyl oxyphenyl)azetidin-2-one
is carrged out in an anal ogous manner to the nethod
in Exampe~84, but with tetrabutyl phosphoni um
gaeaigP Ny @ om Exanpl e 6 as cyclization catalyst.
The spegtrosCopi c data agree with those of the product
from Exanpl e 10 (MtH, -TM S,-H OI. M S: 392). 30

Eé?ggtliylﬁfl g}ﬁ enylémyg[ '(“A{dﬁ uor ophenyl ami no) (4-trim

et hyl -

The compound is prepared from phthalimide in analogy to the method in
Example 5. 1H-NMR (dG-DIVISO) 0.9 (t, 12 H), 1.4 (m, 16 H), 2.2 (m, 8 H),
7.38 (m, 2 H), 7.42 (m, 2 H).

E_xamgle 13

Tetrabutylphosphonium 3-(4-chlorophenyl)-2H-isoxazol-5-one

The compound is prepared from 3-{4-chlorophenyl)-2H-isoxazol-5-one in

analogy to the method in Example 5. 1H—NMR (dG-DMSO) 09 (t 12H), 14

(m, 16 H), 2.2 (m, 8 H), 4.3 (bs, 1 H), 7.35(m, 2 H), 7.55 (m, 2 H).
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si | anyl oxyphenyl ) net hyl ] - 5-tri met hyl si | anyl oxypent anoy
| }-4-phenyl oxazol 30 idin-2-one to

1- (4-fl uorophenyl)-3-[3-(4-fluorophenyl)-3-trinethyl si
| anyl oxy-
propyl]-4-(4-trinethylsilangboxyphenyl)azetidin-2-one
IS _carfi out in an anal ogous manner to the nethod
igiﬂgygkéﬁg 14, but with tetrabutyl phosphoni um

4- phenyl oxazol i di n-2-one from Exanple 7 as 5
cycllzatlon cat al ys}9™$he spectroscopi c data agree

hoPaMdf t oduct from Exanple 10
92). Exanple 17 Ove OTBS \ N O H

fl uor opheny?f) - 1-X et hoxyphenyl ) --2- ( 2- oxo- 4- phenyl oxa
zol i di ne-3- car bQ ) pent yl am no] benzyl } car banyl at e
with the compound from 15 Exanple 5 Benzyl
{4-[5-(tert-butyl di net hyl silanyl oxy)-5-(4-fl uorophenyl
)-1-(4-

-r&“ﬁ ABRa i ]beﬁﬁ@?Lw%ﬂﬁ?“&@?ﬂ%&l%ﬂ%nwmm&' @-

simedhylsitanyl oy hentyimeth yues-mlmebhwlsdann pgntanawli-4-
I st Pﬁb%&i{ Si y?‘gct eam ﬁ{d&c?q{pog’urﬂcsfrlogn ga(grenéﬂef ol | owed

by tetrabutyl phosphoni um oxazol i di n- 2-one (40.8 ny)
@'—{BSGJ F[G@rdplhém]ﬁ-ze[(hﬂ’ruordmsﬁy)amﬁﬁb?— Mtrichethglsilanyitiy-r ed

ur s hi,. s

| H?&? glgm@ rB’ﬁP% ”"tﬁgfri‘?/ﬁf'g‘aﬂ‘té%h S Rhgﬂy%@%@dm— “ohe

$00 mig)ds s(bi@rice n IABB(dthet §1, mihundercargbn milercoolieg in ice.
b §i’§ﬂ4méﬂ1¥[§i %Ia@%%rrilﬁé (2 Wt@s e@_?)‘lg ahabd, fHII?JweEhtﬁ/ a cgtalytic

XIUI‘GIS erature’ over
ematntosf tefrahutyphesphandin eaxazalidn-gwemet éiéﬁg psilﬁsfﬁ)lved in

T letiR&EE 1@?)‘311\,\) -Fh% ﬁ’f‘)&@ﬂé & fhaseat ﬁ:dfﬁ%@méerature for 1 hour.

successi vel sat

eastigBnat e %ol ut |9cb\ff3 and ?g%'tﬂlhllo&? d:h’g’?" 4-ﬁuqr§p{1ﬁgy]l) 3-
@Hrh@thyﬁmthI&QFbMﬁyML(ﬂﬂ.ﬂmalﬁPﬁisifadylcﬂwdenwrdzeltlbm -2-one  is
found by means of thin-layer chromatography and LC/MS comparison

(M+H,-TMS,-HOTMS: 392).

Example 15

Cyclization of 3-{5-(4-f|uorophenyl)-2-[(4-ﬂuorophen'ylamino)—(4-trimethyl-
silanyloxyphenyl)methyl]-5-trimethylsilanyloxypentanoyl}-4-phenyloxazol-
idin-2-one fo 1-(4-fluorophenyl)-3-[3-(4-fluorophenyl)-3-trimethylsilanyloxy-

‘propyl]-_4-(4-trimethylsilanyloxyphenyl)azetidin—Z-one is carried out in an

analogous manner to the method in Example 14, but with
tetrabutylphosphonium succinimide from Example 6 as cyclization catalyst.
The spectroscopic data agree with those of the product from Exampie 10
(M+H,-TMS,-HOTMS: 392).

Example 16

- Cyclization of 3-{5-(4-fluorophenyl)-2-[(4-fluorophenylamino)-(4-trimethyl-
sila_nyloxypheny!)methyl]-S-trimethyt_silany!oxypentanoyl}-4-phenyloxazol-
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- 30 solvent is renoved in a rotary evaporator.

Purification by chromatography (1:6 ethyl
acet ate/ n-heptane) on an Si2 cartridge (5 g) results
in benzyl

{4-[3-[3-(tert-butyl di met hyB8i | anyl oxy) - 3- (4-fl uor ophe

Wpoesne o) LRI B R ﬁf%ﬂ”ﬁﬁw’-?ﬁﬁﬁ%iﬁﬂ%@é&y'
pﬁonﬂ] -4-4A-trimephylsiaogoxepheay)azetidia-2-gne ds Hyarried 7gui i, an
305 %ﬂﬁer égH)thee’ ﬁﬁlﬁod 3 if) . Efarhpled. 14, Hbéxt with -
|tgtrabp yﬂgh@mhcmuup %p@gnxlqa(a@ldpﬁ Oﬂe7§r rp GEf(améle5 72
Eyamtien %%t | TRals| @&r@écdﬁﬁ@ama agree with those of the product
rorrL Exg éﬁg 'I—FITﬁéhMOS[lMgngéﬂxy) 5-(4-fluorophenyl

1 (4- nethoxyphenyl) 2- (2- oxo- 4- phenyl oxazol i di ne- 3- car
nyl Ie*gyl- am no] benzyl }carbanyl ate to :

?ﬁgggéﬁ%hitert but yl di net hyl si | anyl oxy)-3-(4 10

fl uorophenyl) propyl ] -2-(4-net hoxyphenyl ) - 4- oxoazeti din

-1 yI]be; }car b- late is carried out in an
‘anal nnex the nethod in Exanple 17, but
wj@\fi&m}yl phoni um

f- yli m da i di ne-2,4-dione from Exanple 8 as

~cyclization gaiNal yst. The spectroscopi c data agree
"with those ©of oduct from Exanple 17: 1H NWR
' 3

(d6-DVSO) -0. 18 0.02_15 (s 3H), 0.85 (s, 9
H, 1.75 (bs, 4 &bs 37(s 3 H, 4.1
(d, 2 H), 472(m S, 5.0 (s, 2H),
6.9 (d, 2 H, 712(m , 7.35 (m 1OH) 7.73 (t,
1 H. Exanple 19 20 Cycli zatl on of benzyl

{c‘bér'ia& ATt - 8P Y IingBt NY a5 DO TdimethyIs HAR PBRGISL(4-
o¢ophehwbhﬂp('ﬂeﬁwtblmelzelmvdﬁd(zp%’@rﬁrrmp?@*q{éd'Qeéifr

| d f
PR Spanpaty it cgmoun from
nyl)propyl] 2- (4- et hoxyphenyl ) - 4- oxoazeti din

-1- yI]benzyI}carb 25 anylate is carried out in an

S R AR TR o <

| ﬁmethoxﬁ:)tmm}yl &-@-axo-dyphermimiazolidiag-gatbonire

i’gﬁ&@%ﬁﬁé@%&%ﬁﬁ%ﬁs g%dd;l\;ég% l&fge B&d pirngbﬂ)}'fiﬂ ?{F‘cher

(8 mi3Hwhile. g®olirg ¢ Hjce 1ar7c5 ihsang agon3. oggtgerei ,O-
stri e? )ﬂl§ Ié’t:t%'gmld@ 1 {do 2 ﬁ@) H) is 4. dddédn 1fd'rlbweﬂ 82by
gt@utylﬁhoq@q@:umpwobgm ngpgz (4210'53') mg; d1 sso?ved in Iu)l'B ether
(1 mi). The mixture is stirred at room temperature for two hours. This is
followed by addition of a 1N aqueous hydrogen chioride solution (HCl(aq))
(1 ml), while cooling in ice methanol (1 ml) and tetrahydrofuran (2 ml). The
mixture is stirred at room temperature overnight. The reaction solution is
concentrated and taken up in ethyl acetate. The organic phase is washed
successively with 2N HCl(ag), saturated sodium bicarbonate solution and
saturated brine. It is then dried over sodium sulfate and filtered, and the
solvent is removed in a rotary evaporator. Purification by chromatography
(1:6 ethyl acetate/n-heptane) on an SiO2 cartridge (5 g) results in benzyl
{4-[3-[3-(tert-butyldimethylsilanyloxy}-3-(4-fluorophenyl)propyl}-2- (4-meth-
oxyphenyl)-4-oxoazetidin-1-yl]benzyl}carbamylate (240 mg) = H- NMR (d -
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chlbpezul};aarbmlatq béaz i BdBrtarbutvidimgthylsitanyloxy)-

Exanpl e 20 35 Cyclization of benzyl
{4-[5-(tert-butyldinmethyl sil anyl oxy)-5-(4-fl uorophenyl

'1-(4-nethoxyphenyl) 2- (2- 0x0- 4- phenyloxazolldine-B-car

bonyl )pentyl- am no] benzyl }tar barTyI ate to

HSOY T aRE B DIoZ 1 Db & Sl ;gﬁ%x%yg S

41HY 13} Dés) 2y H),chf Hd, 2ry), 478 (rs, tab)r #62 (6uﬂ i) Sefh (s,

R ot TR T S o TP T G vy “at 3.74- o

azatricyclo[5.2.1.01, 5] decane 3, 3-di oxi de from Exanpl e
B levg i zation catalyst. The spectroscopic data

t hose of the product from Exanple 17:
1H NVR (d6-DVMBO -0.18 (s, 3 H), 0.02 (s, 3H), 0.85

@cllﬂaﬂdh %ﬁb%nz% {Ql{Sw(tefi't blityldBmethy(sianylbxy)y5-( %ﬂmo(qphenyl)
(- Bghopgnal)2-4iqf6-4 hatyfladhpjiee- %Qé?;’g ybendly
amisojenzyiicaramgiaterpite A4-[310-(Gytbutyldimethyailapyiexy)-3-(4-
ﬁﬁolo%h%h?l")ﬁrotw[ f L ALmRIHYY Bhe AL Dhzendid-TLlisurephenyl
anpylatads exash exy in ap ralegaysmgRans 1othe, Mmetiedin xaple
RNy ﬁﬁfﬁ l’étra IPHJ) urthIi-r irdldazbldine-2,4-dione from

{F_ixég'f%‘lf)ﬁ %CEJF o y RiioY Iéﬁ@ox%@: ogéﬁé gz)gree with those

of th@/b]’dmm:tirb}méocbmtﬁe aﬁyl Ht-fdMl%(d:aDM ) dul8i(a, %\rH) 0.02

%W@U&a F{;F@h{ 95h@nl um P%do a;bﬁaqglfrr(%zgg
1-I]) 492 (oycll Hy.dk. 82)(1Sf c’bE:),I Q@t(z Kol ) 6?%%@ U%-col Zémdét%)
Eﬂ%&‘%‘fﬁ 0.18 (s, 3 B, 0.02 (s 30, 67851(3,
1.75 (bs, 4 H, 3.05 (bs, 1 H, 3.7 (s, 3 H,

4 72 (m 1 20 4.82 1 5. ,
Exbn‘ e@H) 2 H, (712(|r_n|) 5 H, 73(58(m IiI)OH) 7(§3
(t, 1 H) . Exarrpl e 22 25 Cyclization of benzy

{O%fc[lﬁt(dneott bmuyy|{4+[wtdwbswlm9twpn;alow)—wwuommmy[)

st 3-050 G T

[eﬁglﬁfﬁ% (E @tHHiXBHéI%L @Ib‘d(b@%dﬂdlﬁ-ﬂ-ﬂjbenzyl}carb-
2 h id

e e LS SRET: Ao

amal pepuvithaneabut/isHssphehiued iMrptmimirezolidin-3-one  from

Example 9 as cyclization catalyst. The spectroscopic data agree with those

“of the product from Example 17: H NMR (d6 DMSO) -0.18 (s, 3 H), 0.02

(s, 3H), 0.85 (s, 9 H), 1.75 (bs, 4 H), 3.05 (bs, 1 H), 3.7 (s, 3 H), 4.1 (d, 2
H), 4.72 (m, 1 H), 4.82 (s, 1 H), 5.0 (s, 2H), 6.9 (d, 2 H), 7.12 (m, 5 H), 7.35
(m, 10 H), 7.73 (t, 1 H).

Example 20

Cyclization of benzyl {4-[5—(tert-butyldimethylsilanyloxy)—5—(4-ﬂuor_ophen_yl)—
1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentyl-

amino]benzyljcarbamylate  to {4-[3-[3—(tert—butyldimethylsiianyioxy)-3-(4-
. ﬂuorophenyl)propyl]-2-(4—methoxyphenyl)—4—oxoa_zetidin-1 -yllbenzyl}carb-
amylate is carried out in an analogous manner to the method in E.xample_
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30 17, but with tetrabutylphosphoni um phthalimde from
Exanpl e 12 as cyclization catalyst. The spectroscopic
data agree with those of the product from Exanple 17:
1H—NI\/R(d6 DMSO) -0.18 (s 3 H, 0.02 (s, 3H), 0.85
H) 175(bs '4 , 3205 (bs, I H, 3.7 (s, 3

(s,

}(_% 4. ut 6 glwl'bl 2te,_[)a u{ynét?seﬁ?)h%x 3 82:}6@8 %Im'&riyé%}_ﬁna-ér-
ézaﬂlcwlo[S 33. (11 EbdecEnarﬁdei:cmdeMm z&tampieoTO leeneyglization
gsé%ést( ‘rﬁ&t s;?&étyds%a}%t B4t iRy ey drcsel 41 fthel 9prealen Ylom

Exemnleﬂ ﬁox@rﬁf@ﬁyﬂd) -DMEL)oR6184(Sp Rl Plea o BHli $r854sc8H),
071@3?% '3 o@gbé‘oﬂ Q?@Y' (:c8Hhaavl @f Hg 472 (m, 1 H), 4.82

ert h il"a
FioRouie PED ot i 2 B TR i MO 5 b iyt 78 1

Hb- yl 1 benzyl }carb- anylate is carried out in an .
anal ogous manner to the nethod in Exanmple 5 17, but
wi th tetrabutyl phosphoni um
Ex@fnplel24r ophenyl ) - 2H-i soxazol -5-one from Exanpl e 13
as cyclization catalyst. The spectroscopl c dat a agree
with those of the groduct from Exanpl e
Cyslizin) of benayl ({4:[>dten- butyb:i|mgtf(ygs;lIagylpxyb&gg—ﬂ(.lgro@enyl)
) 4-r4ae%x99ﬁen7vl) -b(2- o"ko%ph@ﬁ lota2dlidind-3-cambond ) penty#. 1

%nynqlﬁe%vl}cbarb@mx@? toh’ i bgs '%951383 %PY'O%% (4-

fiuorobhhy!)fropmipi2e(42retbxyphEuy Y- o>@alzlzﬂw[ﬂ—1 -gitbenzyl}carb-
%giyr %jtg yﬁlagrﬂegci gﬂgm gﬁ:ag{%{[@u%@%ﬁner to he methoda }negxample

tiRe Hubl withv tetrabetylphospbonivm omudﬂzolldlde from Examp[e 11 as

*cg&lr 'HHME p*ﬁﬁ@'s jf{ 08 vilih 8% iop th@bRIduct
Ed Qgggt Or

fRen E&S@i%m saﬁ&% Bus. Sl B S 2085 ¢
DEPE A WS 40H2?r3105|ﬂl§s TRE, 3VAYE3 H, 4he(rd pepvIER (m, & H),

SH SR Py, 41 Bl 2t b e AV EREELC

gvdporator, and the residue is again taken up in
toluene. This procedure is repeated 4-5 tines. The
solvent is then renoved to dryness. 1H NVR (d6- DMSO

Exanfple 222 H), 1.42 (m 16 H), 2.18 (m 8 H),

Cyclization of benzyl {4-[5-(tert-butyldimethylsilanyloxy})-5-(4-flucrophenyl)-
1-(4-methoxyphenyl)—2—(2~oxo-4-phenyloxazelidine-3-carbonyl)pentyi-
aminolbenzyljcarbamylate to {4-[3-[3-(tert-butyldimethylsilanyloxy)-3-(4-
fluorophenyl)propyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzyl}carb-
amylate is carried out in an analogous manner to the method in Example
17, but with tetrabutylphosphonium phthalimide from Example 12 as
cyclization catalyst. The spectroscopic data agree with those of the product
from Example 17: 1H-NIVIR (ds—DMSO) -0.18 (s, 3 H), 0.02 (s, 3H), 0.85 (s, -
9 H), 1.75 (bs, 4 H), 3.05 (bs, 1 H), 3.7 (s, 3 H), 4.1 (d, 2 H), 472 (m, 1 H),
4.82 (s, 1 H), 5.0 (s, 2H), 6.9 (d, 2H) 7.12(m, 5 H), 7.35 (m, 10 H), 7.73 (1,
1.H).

Example 23

Cycdlization of benzyl {4-[5-(_tert—butyldimethylsiIanyloxy)-5-(4-ﬂuorophenyl)—
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25 7.05 (b, I H, 7.18 (m 1 H, 7.29 (d, 2H), 7.74
(d, 1H), '10.35 (b, 1H). Exanple 25 oM OIBS F / \ \
O H 30 Cyclization of benzyl

{4-[5-(tert-butyidi nmethyl sil anyl oxy)-5-(4 34

fl uorophenyl ) - 1- (4- met hoxypBgnyl ) - 2- ( 2- oxo- 4- phenyl oxa

i di ne- 3- I | and ; I
TremeltrapnE Y P2 e AT Rer AR A R SRR,
2niboPenzyllcarbamylate  to {4—[3—[3-(tert-butyidimethylsilanyloxy)-S—(4-
@?E%I@#gpgfdmbﬂ-ét-%‘imyﬁhleﬁﬁy-h%sab)a:zéﬁéiﬁ:f-yﬁﬁgr%gl}é‘ém
Gayyietens| garteq pub i 2n-EPGIUS EEHNEH i dhes Matherd iy Fxample
nrendut! with nelrBBiEhbspRahilAMBLEL 6hi6APPeAd)-2Hsisoxazol-5-one
zr,lfpgﬁ) %%gg]%léﬁa%gB%%hggtbp&?eggygt.Wé sepe%?rglslccr»]p%c 'dAtd %Sree with
NaGaoRte ot fsd)rinyEE)rmhplen‘iZje1_l-(-NMR (g?-lp_m_sO) a@d8ds, 3 H),

r t

SR BEn. sy, St LvRIBrE P FORE T hasl SR @
& Hy,red24m,508)f 682283 1HdlEs0 (FheH), &8 (o H)sdl & (endS H),
' k in ethyl tate. Th
S e TR e s Ubceasi vel y w th 2N HO (aq).
saturated sodi um bi carbonate solution and saturated
tgersd leld4is then dried over sodiumsulfate and
fl'lgered, and the solvent is renoved in a rotary
evaporator. Purification by 15 chromat ography (Jones
chromat ogyr aphy Fl ashmaster) results in benzyl {4-

[ B tyl di met hyl si | anyl oxy) - 3- (4-f | uor ophenyl
) Pr opylyl - .

met hox¥/pifenyT) - 4- oxoazeti di n- 1-yl ] benzyl } car banyl at e
(41 my) @H NVR (d6-DMSO) -0.18 (s, 3 H), 0.02 (s,

S 7, % 0

, 5.0 (s, 2H, 20 6.9 (d, 2 H, 7.12 (m 5 H, 7.35
ﬁ'@traﬁﬁtﬂ]’ﬁhosbhgﬁiuﬁ phthdfimateE628Bb Prarfarty Gh HESFOIRAVIRY way.

b ¥ .
a soktion <ot tebabytyihasphorism AwgTexds (42 6o $9%: bpmalgy is
repared. Then phthalimide (2.7 g) is added, and the reaction solution is

ﬁgﬁéﬂ%}te?{fx qgg{lﬂyek%}].l%ee 2§F@?§%¢ bﬁ%ﬁlﬂ l %rx\%z&fpindirgr%b%& 3 a

. retanaevhybizitors gndnthenmesidueaisatakern fp omiol@sepl ke 2duere is

‘1“3:1}15{/58’ iRYh '#o?ar?nemrgﬁ)?,uﬁnmefeéi&’ué he éa'ﬂiﬁqgkéﬁ‘ up in
toluene. This procedure is repeated 4-5 times. The solvent is then removed
to dryness. T NMR (ds-DMSO) 0.9 (t, 12 H), 1.42 (m, 16 H), 2.18 (m, 8 H),
7.05 (b, 1 H), 7.18 (m, 1 H), 7.29 (4, 2H), 7.74 (d, 1H), 10.35 (b, 1H).

Example 25
OMe

Cyclization of benzyi {_4-[5-(tert-butyldimethylsi!any]oxy)-s-(4- |
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* aminolbenzyl}carbamylate with tetrabutylphosphonium phthalamate from
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Exanpl e 25, but in diisopropyl ether and at 50C within -
6- hours. Reaction to give the anal ogous product from
Exanpl e 25 is found by nmeans of 30 LG/ M5 conparison
(I'iquid chromat ography/ mass spectromat ry). Exanple 27
Cyclization of benzyl

WiiogBphbRyh-fA4- Pﬁe‘ih%ﬁ%ﬁyub ifk&' S b AbkisiRARER,
bafbe"ﬂommmweazylzcmmmylmnyl oxwithl i di ndetrabytyl-

?%W'P%os onl l&%qp hal an‘Em ?E)ﬁ] WIEf(zljlrrpl e 24 is

carried out in an anal ogous manner to the nethod in

@éfh'i?l e 2;1 [Bdértibutfighud sm@@)@q@- Midrbpierh®- hedunseth-
Reac 3

sxbae Rt o RN P e RR b cotanpP G R B ay -

- chrsamylaty @0tyhgpissuspentied ireMTH etheEl&np) whiBcgoling in ice

h
A8 B o oo s, B B Sy Ridnide (017 i) is
fadﬂedmfaﬂgwwdw tAtrab@f[\/lnh%ﬂthwﬂbph’tan epﬂas’ﬁﬁb‘ﬁfﬁé%Ved in

&1 (rﬁf) 7169% nﬂMé 3 g’tﬁFé%!” at 56°C # 208 @.eafseq“hem@genon

ben20|c aci ctio

. selulionds, cp@C%lfrai%anﬁtta'f%w f’éﬁ%@fﬁ@%}?@ ﬁ‘g'P Cégﬂ%'ﬁrpé‘ase I8

Washedt %Ucd:éesli\lw WwithoRRd HCl(), saturatede\sagdiunat bicartmmate

th IeS|de|s Iue The t ol e_l
bBoand stirdd b 'ﬁtfﬁﬁ" died qler el syifate and
agarend tamidetheugnlvent is obmeved ifha sotﬁryoemnoretqrsPueﬁ@mvdby

norbBaprlf BoREL KARlmbGo I FeSRiYRdiorf fodls 4 BRER (-

{M%-Ste(tt@rtvldwue@nmilwlw)é (ﬂaﬂyol@ppynﬂ)r{mpvfl adﬂr)pqenw
etﬂ@xy henyl)-4-oxoazet1dm 1—yl]benz I}carbamylate (41 mg) H-NMR

i ST b e e € s e Hos

@érﬁbl tsllmbosphomlmm kzem)zqam(mrom B8, @ RB5.6 (s, 2H),

‘E%@%HS?‘ 4B s B 4 a0 i

3 hours. Reaction to give the anal ogous product from
EX%M is found by neans of 25 LC/ MS conparlson

' romat ogr aphy/ mass spectronetry).
Cyclization of benzyl {4-[5-(tert-butyldimethyisilanyloxy)-5-(4-fluorophenyl)-
1-(4_—methoxyphenyl)—2-(2-oxo-4-phenyloxazo[Edine-3-carbony|)pentyl-

Example 24 is carried out in an analogous manner to the method in
Example 25, but in diisopropyl ether and at 50°C within 6 hours. Reaction
to give the analogous product from Example 25 is found by means of

'LC/MS comparison {liquid chromatography/mass spectrometry).

Example 27

‘Cyclization of benzyl {4-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-

1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentyl-

-amino]benzyllcarbamylate with tetrabutylphosphonium phthalamate from

Example 24 is carried out in an analogous manner to the method in
Example 25, but in toluene and at 60°C within 13 hours. Reaction to give
the analogous product from Example 25 is found _by means of LC/MS
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Exanpl e 30 Cyclization of benzyl
{4-[5-(tert-butyldi nethyl silanyl oxy)-5-(4-fl uorophenyl
)- 30

- 1- (4- met hoxyphenyl ) - 2- ( 2- oxo- 4- phenyl oxazol i di ne- 3-car

bonyl )hpent yl - am no] benzyl } gar banyl ate with
tet tyl.ph ' 1 ial duct
gpmeaneor (et AR b PR ogbus manner

to the nethod in Exanple 25, but in diisopropyl ether

M within 0.5 hours. Reaction to give the
product from Exanple 25 is found by 35 neans

of LC/ M5 conparison (liquid chromatography/ mass

etry). W2005/113496 PCT/ EP2005/ 005498 -36

j 1 A process for preparing

etidi none derivatives from|[3- 5

substi tut ed~am no am des which are protected in a

Tl FpHRE chidnidrithdninagce of silylating agents and

at | east one cyclization catalyst, this cyclization

catal yst being represented by one of the general

fretrablLisHusbhvhinh® beRiosteR$ Aigprepard 8n 10e dsllovdng ovay. A

bt o _ .
ShEikRar of ovatyndhisalBiiuGy uRRREH 'S a0% B water) is
(ofépaﬁleﬁ.) ahamb,enzeinza;ai? (0.|359)R'$2add9dg @ndche)rapyan solution is
S 60 B By i T st i
rolppy evapgrelor, epylahryiesidug sdeken)un kyfqlse Q'% tglyene s
T&hg)!% G%:l %b@éa}z;é;\{apzorﬁ{o@ BiHa, thegg@idgzd(l\l@-@)mltkk/én up in
iy (VS BRI [ieneaied (8 1rebs) g goiveitys Téh fhoved
tCBrERksycl oal kyl, and K,, (M1I1) Z 1 or (IX) I n ~I

or I I (X

Example 29

- Cyclization of benzyl {4-[5-(tert-butyldimethylsilanyloxy)-5-(4-fluorophenyl)-

1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentyl-
amino)benzyl}carbamylate with tetrabutylphosphonium benzoate from
Example 28 is carried out in an analogous manner to the method in
Example 25, but in diisopropyl ether and at 60°C within 3 hours. Reaction
to give the analogous product from Example 25 is found by means of
LC/MS comparison (liquid chromatography/mass spectrometry).

Example 30

Cyclization of benzyl {4-[5-(tert-butyldimethyisilanyloxy)-5-(4-fluorophenyl)-
1-(4-methoxyphenyl)-2-(2-oxo-4-phenyloxazolidine-3-carbonyl)pentyl-

aminoJbenzyl}carbamylate with tetrabutylphosphonium acetate (commercial
product was dried in vacuo) is camied out in an analogous manner to the
method in Example 25, but in diisbpropyl ether and at 60°C within 0.5

‘hours. Reaction to give the analogous product from Example 25 is found by

means of LC/MS comparison (liquid chromatography/mass spectrometry).
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ON.Q VMn ONYQ Mh ONVIiU 25 Rao or oNNS/0 (XI) R39/ \\
O as anion, 37 and the synbols, substituents and

i ndices have the following nmeaning, 5 Z = C=0, C=S,
S=O SO2 or C=NR20 K =0, S, NR21 or CR22R23 L = NR24
YwOeBBsR36498 = Corl M= 0, C=0O, NR27 or PCRZSR2E03/00&498
= 0, S, NR30, CR31R32, C=Q ,L=S, S=O SO2 or C=N R34
R=CR35 or N T =CR36 or W'U=CR37 or N15 V =

‘CR380rN where R20 to R32 and R34 to R38 are

i ndependently of one arngydat cldims( €1- C6) al kyl, aryl or
heteroaryl, and in each case two al kyl radlcals may

t oget her al so form a cycl oal kyl ene radical with a 20

HBxi MAThRicels %Nﬁﬂép%rthﬁ f-h]-%llﬂ"l Iéﬂéih@ihoﬁBYdérWat[wsﬁfrbm B-
substituted b

CON[ ( &4b @6%"{%“]@ AR Baydty pre Pa%%@yamﬁgﬁe Way in
(C2- Cerl melalhce Qf( iyl | dgents CarieD- at( @ast6dé kgyclization

S Cou S I iR h%@%%ﬁgﬂéﬁﬁ%%ﬂ%g]ﬁy one of the

SO ( Ceengrahfgrimulasb8iog (Cl- C6) al kyl, S02- (CH2-) naryl,

-S02- N((C1-C6) al kyl ) (CH2-g¥naryl, or

S02- N((CH2-) naryl) 2, whefre n may be 0 to 6, and the

~aryl radical may begsub tut o twce by F, d,

Br, CF3, SF5, N2, R' kyI or
(C1-Co6)al kyl; or by N((dl OG)aI kyI)2 NH-

as cation, where R16, RW, R18, R19 are independently of one

another aryl, (C1-C15)alkyl, benzyl,

R*" s aryl, (C1-Cqs)alkyl, benzyl,

42

R is {C1-C15)alkyl, benzyl, (Cs-Cg)cycloalkyl, aryl, where aryl may be

substituted by F, Cl, Br, I, -OH, -O(C1-Ca)alkyl, -NH2, -NH(C1-
Caalkyl, -N[(C1-Ca)alkyllz, -C(O)OH,  -C(0)O(C1-Ca)alkyl,
-C(O)NH2, -C(O)NH(C1-C3)alkyl, -C(O)N[(C1-C3)alkyllz, ~SO2NHo,
-SO2NH(C1-Ca)alkyl, -SO2N[(C1-Ca)alkyllz, -CN, (C1-Cq2)alkyl and
(C5-Cg)cycloalkyl, '

and
2N Ry Ry
Z" L Zo ST 77 ST
vy | boor (X)) | or | | (X)
N\Q/Mn @N\ /Mn @N\ //U
| V/er
N
or | \S,%o XN
39~ \\
0

as anion,
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CO NH (C1-C6)al kyl ), NHCO-NHaryl, N (Cil-C6)alkyl]-CO
30 (C1-Co6)al kyl, N (C1-C6)al kyl]-COO (C1-C6)al kyl,

N[ (Cl-C6)al kyl]- COaryl, N (Cl-C6)al kyl]-COO aryl,

N[ (Cl1-C6) al kyl ]-CO N((C1l-C6)al kyl) 2,

N[ (C1-C6) al kyl ]-CO N((C1-C6pal kyl)-aryl,

N (Cl-C6)al kyl]-CO N(aryl)2, N(aryl)-CO (CLl-Co6)al kyl,
N(aryl)-000- (Cl-C6)al kyl, N(aryl)-CO aryl,

N( ar y Bhd COR asyhbols) aupklitueats3mng (Ilices) havey Ithe, followmg
N(arylnka(q@_@l[(a C6) al kyl]-aryl, N(aryl)-CO N(aryl)2,
aryl )naryl, where n may be 0 'to 6, where t he
aryl radical may be substituted 1 to ??(tlrres by F,

a, By |, =CF3, cNe® ,C %—3@

(C1- al kyl, N ( k(\f 2R233F5 SOZ 38 CH3 or
COO (€C1- CoJal ky % 9*and R40 are
EbrE(L’R

i ndepgndentl y ofN (Cl-Co) al kyl, where one
or nore nonadj a ent C atons may be 5 repl aced by NH
or =8, or-are PE-1ce)pe %I uor opl kyl, aryl or

het er daryl = or RB@%GM\!R of @Rn R)gether a

1, 8 ngp ht hyl 31532 i o
tri mst yl b| cycl 8{1237%?41] h'e Banyl ?248 r?aysa so’ ge ZI—IDr or
where the cati of=NRthis cyclization catalyst

‘corregponds, to %f 10 the general formula (Xl1),
1

and the anion is or where the <cation in this
cycliZatioff cat @R/stofdbrresponds to that of the
generg fearnul @F(?’ffldr)Nand the anion is R42CQO0, or
where the cation i3s t:higs cyclization catal yst
correélpondS' to ral formula (XI1), and the
anion is C , Br or I , and these are conbined with

R R TG SR S B leengnty f e anotrer
cl ai mHl, (C€pkmlkyhe meylaoe hedproasgntaed by edeb gasmertaio alkyl
For nul |<gall; mangodgtrgér) 313%6 f&?noa(cycloalllyier%' Rdicaf With a
“maximum of 6 C units in the ring which may in turn be substituted by

F, CI, Br, I, CF3, NO2, COO(Cq-Cglalkyl, CON[(C1-Cg)alkyll2,

- cycloalkyl, (C1-Cip)alkyl, (C2-Cg)alkenyl, O-(C1-Cg)alkyl, O-CO-
(C1-Cg)alkyl, O-CO-(C4-Cg)alkylene-aryl, - SO2N[(C1-Cg)alkyl]2,
S-(C1-Cglalkyl, S-(CHo-)naryl, SO-(C{-Cg)alkyl, SO-(CHz-)naryl,
SO2-(C1-Cglalkyl, SO2-(CHa-)naryl, SO02-N{{C1-Cg)atkyl}(CH2-
Jnaryl, or SO2-N((CHa-)naryl)z, where n may be 0 to 6, and the aryl
radical may be substituted up to twice by F, Cl, Br, CF3, SF5, NO2,
OCF3, 0-(C4-Cg)alkyl or (C1-Cg)alkyl; or by N{(C1-Cg)alkyl)2, NH-

- CO-NH-(C1-Cg)alkyl), NH-CO-NH-aryl, N[(C1-Cg)alkyl]-CO-
(C1-Cgalkyl, N[(C1-Cg)alkyl}-COO-(C1-Cg)alkyl, N[(C1-Cg)aikyl]-
CO-aryl, N[(C1-Cg)alkyl]-COO-aryl, -~ N[(C4-Cg)alkyl]-CO-
N((C1-Cg)alkyl)2, N[(C1-Cg)alkyl]-CO-N((C1-Ce)alkyl)-aryl,
N[(C1-Cg)alkyl]-CO-N(aryl)2, N(aryl)-CO-(C1-Cg)alkyl, N(aryl)-COO-
(C1-Cglalkyl,  N(aryl)-CO-aryl, N(aryl)-COO-aryl, N(aryl)-CO-
N((C1-Cglalkyl)2,  N(aryl}-CO-N[(C1-Cg)alkyl]-aryl,  N{aryl)-CO-
N(aryl)2, aryl, O-(CHg-)naryl, where n may be 0 to 6, where the aryl

- radical may be substituted 1 to 3 times by F, Cl, Br, I, CF3, NO2,
OCF3, O-(C1-Cg)alkyl, (C1-Ce)alkyl, N((C1-Ce)alkyl)2, SF5, SO2-
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in which the synbol s, substituents and indices have

- the following neaning, X = CH2, CHOH CO or CHOCORL1

25 R1, R2 = independently of one another H, OH OCF3,
or 0- (Cl1-C6)al kyl, O (C3-C7)cycloal kyl, O COR11l, CN,
778 NR7 R8 , COR 14 CH2ZNHR38 CH2ZNR R, , F or Cl R3,
R4 =i f another H F, d, OH OCF3,
%5&#@@‘%&?@’%@% cycloal kyl, O COR11, CON, 30

CH2NHR7 CH2NR7R8, NR7R8, CORL4 or (CLl-CB)al kyl R,

(c1 Cé‘;ﬂm WEC%%Q gndor\@d'%n hsﬁdé'ﬂ?_«?n%en@b of one another

C(=0) {&¢ L@aqud, wiggreOprRe oF npreononadierentC riged ay be

.2t 016
Oro(Céé%ggcyitFoal EY)' n%_@ B'Rle?’reR(81J¢5)|6&$Iu@@aﬂ{)‘Fy|aryl or

NHCH2 hetaHip d"ﬂCer a ﬁOHP Otgﬁﬂ“reéo@ 1.8rapbiwkgr it/ 7~
a sui tth'\)ﬁbm 2H,|]h§8 oy biscB& S or a form
t her eof protecte 1 maswtable way m=01to 5

.R11 = H, (Cl-C6)alkyl, (C3-C7)cycloal kyl,
(SUbeerHe?éi)ch@baﬁdﬂz in fHis St Iilzatldii%atalyéﬂboﬁ@ﬁpbhdﬁ tothat of

(C3-C | 0

(S CHEKEnaR by R e Ehe AR ST O or whgrp the
NR13( catian n ‘ihléi(cy@)lmlmr cafiatys e@fr@s)pond‘sll—immat of theegeneral
pr ese?&rﬁ]&é 15 5hY | Ak MR EERT2E0% 0br WHeYs ki iGN in this

cat al
cycllzatlon catalyst corresponds to the general formula (XII), and the
anion is Cl', Br or |, and these are combined with Ag20.

2. The process for preparing 1,4-diphenylazetidinone derivatives as

claimed in claim 1, where these are represented by the general
formula (1)

X
R2
Q N ()
)

in which the symbols, substituents and indices have the following

meaning,
X = CHyp, CHOH, CO or CHOCOR"

R1, R2 = jndependently of one another H, OH, OCF3, or O-
(C1-Cs)alkyi O-(C3- C7)cycioalkyl O- COR CN,
CHoNHR, CHoNR'RE, NR'R®, COR™, F or o

R3, R4 = independently of one another H, F, Cl, OH, OCF3, O-
(C1-Cg)alkyl, O-(C3-C7)cycloalkyl, O- COR CN,
CHoNHR', CHoNR'R®,  NR'RY, cor™  or
(C1-Cg)alkyl |

R°R® =

independently of one another H, F, Cl, (C1-Cg)alkyl, CF3
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20 wherei n conpounds of the general formula (I1V) R6

RS X R-B(IVV RZNHO R3 Rain which the synbols,

substituents and indices - where not defined 25 above

- have the follow ng neaning, X = X

CHCSI (al kyl)o(aryl)p with 03gp = 1 to 3 and o + p =

C( Cal kyl)2 or Cégld(_ﬁ:ketal such as QO -CH2)g-g vvlth
, R2 and O-protegctive group

q =2,3
R?,O R4, =CH2 NHEISEORLECHIpH) Y - RSi (ar k@ren-Y(- CHZ)k'
(aryl)p] COZCHZ 0 CH2NHCO2-tert.Bu, - _
CH2N[ Si (al kyl )o phenyl )p] C2-tert.Bu, 5 CH2NHC(C6H5) 3,
CH2N=®( C6H5) 2 81to 16H2N=CH[ C6H4(R6)] Z, K, L Z-RT ZI T
Bl kI~ l=n3,ln |e%ndMNN@@LNh NU Rao\ O or -B

= -NR3/ \\ 10 arec cli recursor
produ@s of théb é@ﬁ&ﬁé‘? YoP hgf%ycmyégpcan be )
?S)pronﬁct ed LOOH W NMCKSOEIOR)](-EHoBH of. aRforR thereof

protected in a suitable way

R' = H, C(=0)[-CH(OH)]m-CH20H or a form thereof protected
- in a suitable way

m =0to5 : :

R'"" = H, (C1-Cg)alkyl, (Ca-Cr)cycloalkyl, (substituted) phenyl
or OR12 ‘

R'?2 = (Ci-Ca)alkyl or (Ca-C7)cycloalkyl

R™® = (Cy-Co)alkyl or (C3-Cr)cycloalkyl, aryl or heteroaryl

R = oH, 0R™ NR'(-CHo)n-Y-C(=0)R® or NR'*(-CHo)n-

NHR'®

in the presence of a silylating agent and of a cyclization catalyst,
wherein compounds of the general formula (IV)

- (V)

in which the symbols, substituents and indices — where not defined
above - have the following meaning,

- X, CHOSi(alkyl)o(aryl)p with 0, p = =1to3ando+p= 3,
C(Oalkyl)2 or cyclic ketal such as C[O( CH2)q-0] with
q= 2,3

X!



10

15

20

/' R5 0 Ra R 15 where the cyclization catalyst is
represented by one of the general fornulae below R b
R1I9 I + R17 (XI1) 118 20 as cation, where R16, R17,

'R18, R19 are independently of one another aryl,

(C1-C15) al kyI benzyl, R4l i4g aryl, (Cl-Cl15)alkyl,

benz;%’ ogﬁi i1s I{Cl d%vd{gt @Yg?gf)oe%y be substituted

by F l= IR OHR, CCERNEE}@bEYl(Colibl2, ChieNiSitalkylo-

@)alkyl, -N 001
C% ?)) CXyCl CSg (gl &@rﬁg] iﬁg ) O NH (&Hz%C(i)% t?rt .Bu,
K

-C(O N (01 C3) alHgNi8i(a H.enylﬁﬂﬁ tert-B18) al kyl |

(C5- C8) cycl oal kk%u and((%ms)% (V|||@)H§§\|C?‘/1@%HS%% X) |
or 1 1 (X QK FleﬁCPdi%FM(l 110 Rao 3N or S, O (XI)
R3s/ \\ 0 as anion. 15 or where the cation in this
cyclization catal yst corresponds o that of p\
general formula (XA >and thezer is R41Q \qT
where th® =sation | | i

-N\Q/M,, _ -N\Q/I\/In -N\V//U
/R4o
or -B = — N
\S¢O
ng/ \\
O

are cyclized to give (precursor) products of the general formula V),
which can be deprotected to give the compound (1)

(V)

where the cyclization catalyst is represented by one of the general
formulae below _
R16

R'&— f':@—-—R” (XI1)
lL‘]B

as cation, where R16, Rw, R18, R19 are independently of one

another aryl, (C1-C15)alkyl, benzyl,

41

RY isanyl, (C1-C1s)alkyl, benzyl,
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in this cyclization catalyst corresponds to that of
the general formula (XIl) and the anion is R42CQOO ,
or where the cation in this 20 cyclization catal yst
corresponds to the general formula (Xl1), and the
anion is C , Br or | , and4ihese are conbined wth
Ag20. 3. The process as clained in claim2, wherein
c ounds of the general fornula (1) O \ Xv N (I1I)

n, isLIC{-2745)aRe/, REeryl, RE5-Gs)cycipalkat, earyle adasd awl may be
I mne ot ner feqr pul_ Il 4 N. I ) -
R. Rﬁut?%utgt{é\ﬁ/(éﬂ n[?’e?’lrlr‘eg}atqgséé’ tc?])%:1 éﬁ)earlﬁglll’ flgb%hl QH@1
(I V) Ca)dkylss. XNiSa-Calalkybize RsSIRIOR, ( I vOOYREC NAaAIky,

71 R%@W,C-@(égmg@?rc@xggiﬂmoﬁm Ehr iﬂlkﬁﬂé.) -SO2NH2,
proaucd e el T i T T Sa B o

(V) (Cs-Cs)eycloalkyl,

and o
. K
(Vi) ri\| O (IX) ||\j oo r]q L ®
C) \Q/ n G \Q/ n (G \V// .
40
N/R
. NC :
or ‘\S¢O (Xt)
ng/ \\
O
as anion.

or where the cation in this cyclization catalyst corresponds to that of
the general formula (XIi), and the anion is R 0, or where the cation

in this cyclization catalyst corresponds to that of the general formula
(Xll) and the anion is R*2COO’, or where the cation in this

cyclization catalyst corresponds to the general formula (XI1), and the
anion is CI, Br or |, and these are combined with Ag20.

3. The process as claimed in claim 2, wherein compounds of the
general formula (I1) _
1
X'\/\)J\Ni _ (“)
Q ) e

3 SN 55
R® R R"r* R

are reacted with imines of the general formula (ll)
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15

R6 R RS O4, R3, in which the synbols, substituents
and i ndices - where not defined above - have the
foll owi ng nmeaning, 10 X = X, CHGOSi (al kyl)o(aryl)p
with oo p=1to3and o+ p =3, C(QGalkyl)2 or
cyclic ketal such as JO(-C#2)g-0] wth qg=2,3 R22,
R33 R44 R55 = independently of one another H, aryl or

(C1- Clo)al kyl , Z2 = independently of one

anot her 0, KRH; or R15 = aryl or

(Cl-Clo) al kyl, RiZ=R2 and 0-protegjyve group
43 R3 , R4 = B3, R4, CH2N H5) ,

CH2N[ Si (al kyl )'0_ (aryl)p] (C6HS) ,

CH2NHCO2-t ert . Bu, 3

CH2N[ Si (al kyl ) o( phenyl ) p] C(IZ-teBt . Bu, CH2NHC( C6Hb5) 3,
CH2N=G% herffedisteSoRNeGdricpitomelh (Ngre the
cyclization catalyst is represented by one of the
general f i (Mia) to (M1) Rls ZL R19'- +-R17
(Via) eNR Rla 10 R16' n' 12Zn~1s_ (Vib) | R

PGR eN
Rzz\?/kass
z, (V')

which are then cyclized to (precursor) products of the general
formula (V), which can be deprotected to give the compound (1),

V)

3'

RY R |
in which the symbols, substituents and indices — where not defined
above — have the foliow_ing meaning,

X = X CHOSialkyl)o(aryl)p with o, p =1 to3ando +p = 3,
C(Qalkyl)2 or cyclic ketal such as C[O(-CHz)q-O] with
g=2,3

Rzz, R33, R44, R55 = independently of one another H, aryl or (C1-
C1o)alkyl

21,22 = independently of one another O, NH, NR15., orS

R'> = anylor(Ci-Croalkyl,

R1 , Rz’ = R-1, R2 and O-protective group
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Zn~T R19- | +-R17 (Mc | eN, V~U 1s15 R Roo R16' N
S/O Rls-P~-Rlr (M) R3s/ \\ 1s 0 R where, R16 ,
R17' , R18 , R19 are independently of one another
aryl, 20 (Cl-C15)al kyl, benzyl. 4. The process as

claimed in claim2, wherein4ggonpounds of the general

f & (14) 44_30 7,4 X A o2 R\R~'
Ro;;n; e t%d V\/Bt h i "negﬁgw_{%gzégﬁg?%l—llfﬁformnﬁiNa@(?ﬁmo”
RL\ RZ N R4, ((dry)p]lCRBCH=(CgiHed i nt er medCHpbEIGED2terbBuy,
general for mul act] Xidiaiynethefyl1C0MefBASS R 22 55
(1v)
' CHsNHC(CgH5)3, CHoN=C(CgH5)2 or
CHoN=CH[CsH4(R®)]

where the cyclization catalyst is represented by one of the general
formulae (Via) to (VII)

R16'
/K\ .
|Z l|- R'9— llzﬂ-)__ R (Vla)
GN\Q/M'n I
R18'
. R16'
R -
£n \{ R IL@_R‘I?' (VIb)
@N\Q/Mn [ !
R18
R
Ry
IZ” T R L@_Rw (Vlc)
@N\Véu | '
R18
N/R4o ll'_{w
@ .
NeA© RO pegT M)
RPN\ |
O R

where, R16’, Rw’, R18,,.R19’ are independently of one another aryl,

(C1-C1s5)alkyl, benzyl.

4, | The process as claimed in claim 2, wherein compoun'ds of the
general formula (1) '
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N,/2 RZNHO 1Z1 1 r R3 RQ5 which are then cyclized
t-o (precursor) products of the general formula (V),
whi.ch can be deprotected to give the conpound (1),
fIRLRG I" NR (V) RP5/ R4. R3 in which the
synbol s, substituents and iagices - where not defined
10 above - have the follow ng neanpng, % = X

CHCSI (al kyl)o(aryl)p with o, p = 1t03éndo+p
C(Cal kyl )2 or cycli P S CH2) g- 0] W|th i
q=2,3 45 R22, R33 R55 |ndepen ntly of one (i

anot her H, aryI or ClO)aI kyIRi@;\g\:2
i ndependent |y of ofie”angt her 0, NH,3N\R1 § S 5 R15
= aryl or (Cl-ClORalkyR R1L , R2 j-‘{ RzRgnd

oo el i sty B

, CH2ZNHCO2-tert. Bu

CH2N[ Si (al k|%-6 yI)p CO2-tert. Bu,

CHZNHC( C6Hbd) 3, “2H2 _CH2N=CH[ C@[—ifl( R6) |
where the cati df ot cataly
corresponds t Rthat of thel _ggperal formula (X1), and
the anion is R410, or where~fhezcation in this 15
cyclization cat al yst correspond3 to that of the

gener

oner ¢ ARSI AR of QBieFa BRARBADATVSC

corresponds t@ e general formula (XI1), and the
anion is @®%, or | , and

(V')

R R
which are then cyclized to (precursor) products of the general
formula (V), which can be deprotected to give the compound (1),

in which the symbols, substituents and indices — where not defined
above — have the following meaning,

X X, CHOSi(alkyl)o(aryl)p witho, p=1to 3ando +p = 3,
' C(Oalkyl)2 or cyclic ketal such as C[O(- CHz)q-O] with

q=2,3
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these are conbined with Ag20, as cation, 20 where R16,

R17, R18, R19 are independently of one another aryl,
(C1- Ci15)al kyl, benzyl, R41 is aryl, (Cil- C15) al kyl-,
benzyl, 25 R42 is (Cl-Cl15)al kyl, benzyl

(C5-CB) cycl oal kyl, aryl, whgge aryl may be

i RS oL Roatri B e 50 g o

-C(0) O(Cl- C3)a|ky| G162, - C( O) NH( C1- C3)a|ky|

- so2n éla‘:?;f‘wﬁdsndeeﬁ%t“@ie CGEAST

(CB C8) gycl oal kyl, 5. The process as cl ai rred |n cI aim
|nconp eneral f I 1) Oz

2 (RS 1 SomPaHRge el disgieneral formia (L1) ¢

react & \RtH mﬁqu @ndﬂeprgtaﬁ:@vemt& mula (111) 46

R RR4ALIRS gb ILHENHEOLOEA(GHES, OfCIBRISi(alkyi)o-

genera ormul a (I’\/ RS S

RZ (1V) R 2 (ad)alC @2%2(%%?6&”5@2%geycluzed
to (precursor) Msi §|k9f) (tplhengﬁg]ecagterﬁsuﬁ ornula (V),

.vvnl ch can be de%rl_%hﬁ_c{é?gs 5(33, w%‘?c%ﬂ?}% ound (1),

CH2N——CH[C6H4(R 0N

where the cation in the cyclization catalyst ‘corresponds to that of the
general formula (XII), and the anion is R 1O or where the cation in this
cyclization catalyst corresponds to that of the general formula (XII), and the
anion is R COO’, or where the cation in this cyclization catalyst
corresponds to the general formula (XI1), and the anion is CI', Br or I, and
these are com_bined with Ag»0, as cation,

where R16, R17, R18, R19 are independently of one another aryl, (Cq-
C1s)alkyl, benzyl,

R*" s anyl, (C1-C15)alkyl, benzyl,

R42 is (C1-C15)alkyl, benzyl, (Cs-Cg)cycloalkyl, aryl, where aryl may be
substituted by F, CI, Br, I, -OH, -O(C1-Ca)alkyl, -NH2, -NH(C1-
Calalkyl,  -N[(C1-C3)alkylle, -C(O)OH, -C(O)O(C4-C3z)alkyl,
-C(O)NH2, -C(O)NH(C1-Cz)alkyl, -C(OIN[(C1-C3s)alkyll2, -SO2NH2,
-SOoNH(C1-C3)alkyl, -SO2N[(C1-C3z)alkyl]z, -CN, (C1-Cq2)alkyl and
(Cs-Cg)cycloalkyl,

5. The process as claimed in claim 2, wherein compounds of the
general formula (Il
_ O Z,
Q R%I" }2
R R RPg# R® N

are reacted with imines of the general formula (111)
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15

R Rs/ X;:P(V) RO4- R3 in which the synbols,

substituents and indices - where not defined above -

have the followi ng nmeaning, 10 X = X

CHCSI (al kyl)o(aryl)p with o, p=1to 3 and o + p = 3,

C(Cal kyl)2 or cyclic ketal ggch as JQ(-CH2)g-0] with

g=2,3 R22, R33 R44 R55 = independently of one anot her

H, aryl or )al kyl 15 Z1, Z2 = independently of

one anot her N R15 or S R15 aryl or

(C1-C1o) al kyl, * LR and, O-prot@gyive group
---------- 247 R3, R4 —Re,

CH2NHC02CH2(06RH5) CH2N[ Si (al ks

(aryl)p] CORCH2( C6H5), CH2NHCOR2-t.ert . Bu,

CH2N[ Si (al kyl ) o(phenyl ) p] CO2-tert.Bu, CH2NHC(C6HS) 3,

CH2N=Gf GREEh RrledRitEd &@r@i(faﬁmaw?,e the cation

in the Cyclization catalyst corresponds to that of the

general for, , and the anion is R42COO, 10

where R16RTRi <| R19 are independently of one

anot her arylg 3@) al kyl ,Sbamzyl R4l is aryl,

(C1-C10)al k [%‘%1 C15) al kyl ,
benzyl, (C5-C8 ~ere aryl may be
-Q(CLl- &) a(||\k'¥)l,
) OH

substi t ut e%;b
) al kyl]2, -C(

“NH2, - NH ,
C(O)O(Cl-E:S@ C( O NH( C1- C3) al kyl ,
“(O N[ (CI- 68 al ky] 1 , > - SO2NH( Ol - C3) al kyl ,
-SC2N[ (O - C3) al kyi]2 © (d - ClZ)aI kyl and 20

(C5-C8) cycl oal

R® R
~which are then cyclized to (precursor) products of the general
formula (V), which can be deprotected to give the compound (1),

(V)

R" R
in which the symbols, substituents and indices — where not defined
above — have the following meaning, '

X' = X, CHOSi(alkyl)o(aryl)p witho,p=1t0o3ando +p =3,
C(Oalkyl)2 or cyclic ketal such as C[O(-CHz)q-O] with '
q=2,3 :

R22, R33, R44, R55 = independently of one another H, aryl or (C1-

C1p)atkyl o
Z1,4p = independently of one another 0O, NH, NR orS
R15 = aryl or(C1—C1o)aIkyl

R,R = R R and O- protectlve group
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6. The process as clainmed in any of clains 1 to 5,
wherein the cation of the cyclization catalyst is a
phosphoni um cati on of the general fornmula (XI1) in
which the radicals R16 to R19 or R16 to R19 are (Cl
25 to ClO)aIkyI and in partygul ar are identical alKkyl

radi c ro

V\here?{ ’tFT)’le catl 3p t’he%@éﬂﬁ%ﬁ%ﬂc‘ég@y@ﬁ?rﬂ@@Iﬂ'l)o'

general fornul a(@,(l)b]p@@ldg(@Hg) OCHeNHEG@nert.Bu, ‘

but yl phosphoni u e Rl S nmed in an

of %:/I g_l rerl to ?Hﬁgﬁgikﬁnf’ ef Iﬁgé@ te?tlt%u 4

cyclization cat QWHG&&H@sa@HQN—&(CQHsmn c imde of

t he gener al foeﬁ%]o_ Niadﬁ#'ré ﬂﬁ (1X). 35 9. The process
n cI [

as clainmed in any o 3, wherein the anion
of the cyclization catalyst is the anion of a

%’@Q di pofs @ tﬁ@e IE%H‘éﬂ café?%ﬁ“é\ﬂ‘gé%ﬂdﬂdk to4%1at19f the

rocess In HB in the
@8ﬁ8faélf0rf‘?5#%‘©(lé @F@)t %ﬁ@'qrh'éa% §&Rat ed anion of the

catalyst of the general formulae (MI1) to (Xl) .

res rocycle. 5 11, T 0C
P Rlar B8 Bheren RampeRgeire ot die St g
l(lelfd&[rowlkYIebaancl e which conprises at |east one Nin
the ring and where appropriate also an O in the ring.

R is aryl, (C1-C1g)alkyl, benzyl,

R42 is (C1-C15)alkyt, benzyl, (Cs-Cg)cycioalkyl, aryl, where aryl may be
substituted by F, Cl, Br, I, -OH, -O(C4-C3)alkyl, -NH2, -NH(C+-
C3lalkyl,  -N[(C4-Ca)alkyllz, -C(O)OH, -C(O)O(C1-Cgz)alkyl,
-C(O)NH2, -C(O)NH(C1-C3)alkyl, -C(O)N[(C1-Ca)alkyl]2, -SO2NH2,
-SO2NH(C1-C3)alkyl, -SO2N[(C1-Cs)alkyll2, -CN, (C4-C12)alkyl and
(Cs-Cg)cycloalkyl,

6. The process as claimed in any of claims 1 to 5, wherein the cation of
‘the cyclization catalyst is a phosphonlum catlon of the _general
formuia (XII) in which the radicals R to R or R to R are (Cq
to Cqg)alkyl and in particular are identical alkyl radicals. |

7. The process as claimed in claim 6, wherein the cation of the
cyclization catalyst of the general formula (Xll) is equal to tetra-(n)-
butylphosphonium.

8. The process as claimed in any of claims 1 to 3, wherein the anion of

the cyclization catalyst is the anion of a cyclic imide of the general |
formula (V) or (1X).

9. The process as claimed in any of claims 1 to 3, wherein the anion of
the cyclization catalyst is the anion of a oxazolidinone of the general
formula (VII1). |




10.

1.

48
The process as claimed in claim 2, wherein H-B in the general
formula (IV) and the protonated anion of the catalyst of the general
formulae (VIII) to (XI) represent the same heterocycle. ‘

The process as claimed in claim 8, wherein the heterocycle is a five-
membered heterocycle which comprises at least one N in the ring
and where appropriate also an O in the ring.




