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SUBSTITBT%% SRETIOIYVENTIMTRUNRE AE S ALEOXY PR th-CHCHOGHERIARE -2 INHIBITORS,

conpound<SNF THER: PRFPARATHAN 4ND (YSE ARSMERIERMENIE t hei r

preparation, medi canments conpri sing:t.hese:compounds:as,
he|r use for the prepar ation of a nmedi canment

well . a o
- The present Hysépilggtrﬁ@ms torsubstiftited Hzetiding eempounts of general formula

0, méﬁé@é’mf 'théir Pﬁéspﬁﬁ pdxlﬂggiggg‘géjhg ﬁgﬁ*ﬁiﬁlﬁg}g&fpmpounds as well

rost agl andi

~ -as thewruseu’or theapreparatibicefa medicament ﬂirfthé‘méa%eht SFhGHaf8%nd

lay a key role in many phy3| ol ogi cal

animal$, hophysi ol ogi cal” processés, .such . as i an ammat i on,

- pain and cancer. (I % Prostagl andi ns, for exanpl e, -
are produced from cel l. menbrane phosphol I pi ds-viva
The metaboiités offarachidonic, adid\such a9 pdita ﬁMﬁfsS llﬁékybfenases and

ic acid to a combn pros I andi.n

hi do
thromp @R AIgHuCR &R prmumn@md&:y@n@w?@muesandmym key role

I mani SOk o R0 A0 B! PraRiFRRe; g o itedanation pain

and can@&x 2). COX-1, which is not inducible or nodul ated by
oid%is tMcarrstiwbve .c ycl ooxygenase

gl u -
Prostaglapfiienfor sxamplacareiBrodues from pell mmblraﬂe phosphelipids via'a

fof
e SIS i oo
prostagidm nlm&mrso 'GH. : ' " 0¢ -
‘ybl 0 &y | at e'IM::s 2’O(gx IS i ndum bI 1) aﬁ%l@%ener fh"d"ﬁerem
subtypes gf DOXYJENAEe; momgr@my&ycm«ygenasmmd

veI y activated.: COX-2 expressj on. Is i

. Cycloo e'n%ﬁ
Cy )yq at egﬁl n response to endot o)dns cytoki nes,

hor nones, growth factors and m togens. Thus,
t ectjof the present |nvention was to provide .
COX-1 ﬁ@@leﬁ ?‘% 'Q%mw&te@&mglummﬂmndsmm constitutive.
” St nred capen
ral ' @fﬁ"’ﬂb eg %ﬁé ytoprotective
prostaglanld‘ris mltbe gabh'bimeeétlmi nawm #itesynthesis of thromboxane Wthh
triggers platelet-aggregation m blood platelets ‘COX-2 is inducible and generally -

. short lived except in the case of certain tumors where it is oonstltutwely activated
COX-2 expression is stimulated in response to endotomns, cytokmes hoimiones,

growth factors and mitogens.

Thus, the objectiof the present invention was fo provide novel compounds that are -

- particularly suitable as-pharmacologically-active substarices in medicaments, =~
Preferably these compounds should be suitable for: inhibition-of the: Cycloci)xygenas'e-»

1-and/or Cyclooxygenase-2-and fer the: prophylaxrs and/or treatment of disorders. -
related to these enzymes. ' - S L

It has surprisingly been found that the substituted compounds of general formula |
_given below, stereoisomers thereof, oorrespondlng salts and correspondmg solvates

show lnhlbltlon of Cyclooxgenase-1 and Cyclooxygenase-z
|




1 and/ or Cycboxygenase-2 and for the prophylaxis o
and/ or treatnent of disorders. related to these ' R

wo$ ?ﬁ? ¢ |t has surprisingly been found that
vwai&és uted conpounds.of general formula I 5?5@“““”“”“5

o, 5 R BB AR P

L Cycl ooxygenase-2. " - WO
: mmpo&%%‘{sﬁloggsiég'ahﬁ%%gzoos/ 001657 Thus, in one of i ts
© ... aspects the-.present ‘i nvéntion reiates to substituted
azetidine conpounds of general fornula I Fab. R- A -
-~ "N'R"4 ‘RZ ‘vherein A represents - 5 S
.. -C=0mi ety, : a.-,CH2- nnrety,> ,ﬁ“_,Jg,reLy,andeQ¢IOZ,wa;- S
‘the azetrqrne ring :via |ts c oA :carbon atom or . .
a O C(=0 Nmety .»qded 'dine ring viaits & '
car bonyl carbo . .dillerent;
. represent ash rogen atomor a [ineaR orbranched
ﬁ,saturated or- opti.ongl |y -atl:east S
‘mono- subs bu- Irphatrc oR up, Rz represents a )
“hydraogen B om :a Hydroxyl group or a CMﬂIkoxy group RS
or R and R2 or RY and R3 together forman. . . oL
=0- CH2- CHe- chai n, Rthi ch i s ‘optionally CJ substrtuted“""”
: Wth one or nore nethyl groups, R represents a: . . Hoa col
hydrogen atom an optionaliy.at |east nono- substrtuted o v;h}
wheremaryl group, or- & |inear or branched, saturated or- "~ 7. &
'_unsaturated alrphatrc =group, . mhereby said aliphatic. o
. “group maybe substituted by one or ‘nore substituents = ¢
A represaits ReO20Hnvicty! € SCHSLndiory, atCHY RO nioI8y borided Bfthe - -
hydr oxy:., fluorrne chli orine, bromne branched or
azetidingriingaviglitscarbonyl carbon atom; ora -O-C("O)—mmety bonded to the

azetidine ring via its carbonyl carbon atom,

QD
G‘!—

o R’, R3, identical.or different, represent a::hydmgen:atem ora linearorbranched, - -
saturated or unsaturated, optionally at least mono-substituted Cy.-aliphatic group,

R2 repres_en,ts.-a hde.atom. ahydroxyl 'gt‘ouup--er*a_. ‘,3?143—ialkoxy._grot’rp;. S

or R1 and R2 or R2 and R3 together form an —O—CHg-CHz-charn, whrch is optronally [ | |
substrtuted with one or more methyl groups L

R* represents a-hydrogen atom, an optionally at..least'-mono.«subsﬁtuted -aryl group; or

~ alinear or branched, saturated.or unsaturated aliphatic group; whereby said aliphatic’
group may be substituted by-one~:or-mnrefs_ubstitUentSr-indepenﬂently:selectedt:fmm T
the group censisting of hydroxy, fluorine, chlorine, bromine, -branched-or unbranr_:‘hed
Ci.4-alkoxy, branched or unbranched .C1.4-perﬂuoroalkoxy and*-branched-or P
unbranched Cy4-perfluoroalkyl, o
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G 4- al koxy, branched or unbranched C14-perf!| uoroal koxy
and branched or unbranched Cl-4 perfluoroal kyl, 2

- WO\ME5N 7898 7/ 7896 PCT/ MOOS/ 001657 RS representsap@yfﬂmgmmy
atom a haI ogen atom a hydroxyl group, a inear.or’

R reprRsBAENS fydrdrirt 6 4 RalodBA i alidr BRI Ao, of liRbaror

east no

branchéB?sdnrdeyi ommsattliilated rapitionglly at least Nidmmwtmtuutedraﬁpuatic

group, IR g?'é?at s 56 ol ieit!{» ré@&'f ﬁgﬁ-ﬁd gﬁ-mmety.

- [ 78] o a
on-NOH) OOl 1 CE AL N e atstmone-

substittlltedeatyl groupbopadadboxysgoupat ed or ‘unsat urated,:

optionally at | east rmno substi t ut ed allphatlc group,
an -OR9-noi ety, -alt Irrmlety a CONHrrmlety an

it ko o g A S pn Fr s

branched,r@ugatgd mmnsahl?éted?&phmlm ieasmpatlﬁjteafaﬁpha

rese a I| eaﬂgﬁb@@@%%%&‘% 919 .

group, §h 2R strisielben SOk
molety; 3 -@hgel-@gmcp@gégﬁ ottty PlBePhid-SlbsthRed-aryt -

'stere mer s y enant’i oners or
group,ohrase"‘a racemate or in foFm of -a m xt ure of:

atrleast two of the stereoisoners, preferably .

“enant i omars and/or di asterednl ers “inTany "m xi ng"

R, RE RALRY, jfhdé Fr%ﬁ%ﬁ@'aﬂ& Q§éﬁ§é g% g prer?g”ed

coireépon ng 'sol vate t hereo

~ saturatedhet unsaturatedsupMnalMaidlewmomb-sabsmmtewahmaﬁ: group, .

general fornula I given above one or nore of the
foll owm ng provisos (disclaiumer) apply nanely that Rl,

op uﬁnag Mﬂ:ﬁ' (ﬁé Bﬁi&rele p?fegge%é*éb- st

diasterdomers; awacematéor ne&xmmg mixtutobatl

not - |dent|c%l g resent g hydrogen atom ‘
stereoisomiers; prefefal ly na mers and/or diastereomers; in anymaxmgratlo, oka..

corresponding salt thereof, or & rrespondmg solvate thereof.

It is highly preferred that for the substituted azetidine compounds of general formula | -
given above orie or more of the fellowing provisos (diseiaimer) ap_‘p'ly; namely.. - <

that R?, R%and R® do not ideritically represent a hydrogen '~a'tem, and if A represents -
a -CHz-moiety; then at least two of the residues R, R2 and R®do not: identically
represent a hydrogen atom, - o o e

that if A represents a —{C=O)moiety, R* represents a hydrogen atom and one of the
residues R® and R® represents & hydrogen atom, then the other one of these. - -
residues R® and R® does not represent an -NH,-moisty, a ~CONH-molety.or.a
methyl group, which is substltuted by an —NHz-mmety or an optlonally substituted
azaheterocycle, and - ' o . T Ve :




‘that ff Arepresents a -{C =Oynoiety, R4 represents a
hydr ogen atom and one of the residues R5 and R6 :

. wohaRf9set S W hydrogen atom then the.other 0%’1%1’2005/001657
' t hese reS| dues R5 and R6 does not represent an

~that if ANEpF Iét’ a t—gg @ﬁ%ﬁi&\“ﬂ%ﬂ&—&offﬁb% bahQe® tq 'ﬂé’ éibtrdrne

i's 'subs H2- nmot'et y -or an optiona

ring vrsm@earhc?r}yg gt%mzahﬁt-@-&(f FO)-moiekychanded wmemwwwa jts -
5/.001657 t hat, A.re 3ent
- carboryl GapORRABS BT b B B RS s A Bydibben
atem o‘i%rlth‘égﬁ"crgr%hétf s%tura%o%r@sdfﬁr éd opstidiily =8 Id-5E mono-
o Inering via Its onyl carbon atom and: one
substrtuifedtaiwmuslgmup, thenzdhe ofteerone ofdbese-resityes Rjand &Y does not -
ar _or _branched, . saturated or unsaturated,

- represem@rb-—g 2y OF rCabOXY —MIRW: - substi tuted. aliphatic .

. group, then the. .ot her one-.of.these;residuesRS-and R6

E ' does not represent an -NHr or --carboxy ~moiety; |f '
_If any ofithe aforetmentioned:substituents depreisents ap aliphatipgrouppwhich is

substite i) o6 B niordp ek 1, 4 el 5, lbRHbE: Fibsd/syBsfiuents may, -
mdepeﬁmft%rg% SnGMEr, Cpreﬁs’?&g PRAIECtoHTTOA 1he g?&hi‘&énm?tmg of .

m t he. group:- consi sting o

, 'y be sele
hydroxnyfu:omp cIleomer. begmirie), branmhedmramhranchechﬁwaik branched ~

.or unbrgrllc{l ﬁgqac{gﬁgé% Bbr < ?{J &fﬁrgfﬁgg-%grﬂuoroalkyl T
more pF%rér léyléaé&rﬂm m@@uar@‘n%mm@efh@we o, Br ‘Pr'?éthoxy, | i

group. consi sting: ~ hydr oxy, &t ho
ethoxy antldXfys.and CF3.. Preferred +inear:.or-branched,
saturated or.;unsaturdated .ali phat| cgroups Whl ch may

. be substltuted by one or

Preferr&8 lrﬁeéﬁ&%#a‘déﬁé&%atﬁ?é&eﬂb?ﬁﬁéé@rd@ﬁ étfphﬁﬁ& gfbri;ss) 'Wfﬁé]'?may

group consi sting of

be substituleddny one or mare! subshwnta,l may: pwerahly pe sel@ed from the ...
v iy L b o 4, B
butyl, napEhtiAl hikeséyl, n-heptyl, n-octyl, n-nonyl, n-decyl, vmyl, ethinyl, propenyl
propmyl butenyl and butinyl.

If any of the afore mentloned substituents represents an aryl group, whlch is
: substrtuted by one or more, e.g. 1, 2, 3, 4 or 5, substituents, these substituents may,
independent from one another, preferably be selected from the group-consisting of. -
'hydrox}/,' ﬂuorine,' chlorrne bromine, ‘brénched or.unbranched C1.4—alkyl ‘branched or
unbranched Cz4-alkenyl, branched or unbranched 02.4-a|k|nyl branched or e
" unbranched C1.4-alkoxy, branched or unbranched C1.4-perﬂuoroalkoxy, branched or
- unbranched Cy.4-perfluoroalkyl, more preferably be selected from the group _
.- . consisting of hydroxy, F, Cl, Br,. methyl ethyl, n-propyi, rso-propyl, tert.-Butyl, n-Butyl,
sec-Butyl methoxy, ethoxy and CFs. - :

" Preferred aryl groups which may optronally be at least mono-substrtuted are phenyl
and naphthyl. -
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If any of the afore nentioned substituents represents

an aryl group, which is substituted by one or nore,
'WO005/0718962, 3, 4 or 5, substituents, these subspdt/ERIVOSO61657

may, C _/ independent from one another, preferably be

Prefen’?:? luagrgrtcg)g"gd &%&{égr 0 %ﬁﬁgﬁ lgé anc ﬁﬁgv %gﬁ%"ﬁ Riand R

rdenhcﬂmr/ﬂlﬁéﬂem rebrmﬂ@hydrogen atom dredireat-or bfanthed Ci4-alkyl =

. runh anched 4 i nyl,. branched or
group, pre and B Are ilep r@?émréﬁﬁnmuammuted Crralkyl -

group, Erieéﬁ By o %""TW#Z"%& | 8o reREBAE AT ¢ alkyl grpup, most.

preférableRyandR3 amﬁdenﬁtnai @ndfrebmﬁeml ! atn r@-pf])pylgao(éﬂ&mbrt ~Butyl -
i.so (0] er | :

group %ééﬁ*;ﬁ"‘ ﬁ@é Hohgve %@%nmglm a%prlef @ptrwlhrrlgx |form of one-

ofthe BB RO BhUARAEN BBk Tbr @ rapomatoornfom

of a mmwaﬁaﬂéammwamrs Brefémbryeénanﬁomer@aﬂﬂldﬁ

eneral forpul a given above, erein R1 and R3;

drastereqrg £S, émany r’“'&mgff@ﬂ@n?" a pemee wing saltdhermeh et @m or a

»correSpﬁ?Bﬁﬁ tgftﬂ d Cl4-al kyl * group, -preferably: Rl and

entr cal” and represent an unsubstituted
Cl4a|ky| gr oup, norepreferanyRland
are idenficat. .and represent 4 al kyl group,

- Also prefieriesarg| Gpnraounds etgeesal ee'ﬁu!a:leawen abpygrwbemm&

represoCa fyARKerPRQHE Lhfrolf oo o b, Giddpr Gnff F%'?rﬁ“’
and A havethe mednihg giveneatsoie; @pmonallyom‘bﬂﬁ&ifl@neasf&nélmmers

or .di astereoners, .a racemate or .in form of a m xture

preferably enanfigmers. mraﬁtereﬁmegsea éﬁﬁemterqr inferm of agnixture of at
least twﬁ‘ﬁ?riﬁé SiBr éﬁrsﬁﬂ‘iﬂrgr Jﬁﬁéﬁ ers Wy:ﬁé@rggmers in any ‘

or a corres

mixing retio] esa @ocrespondrhgaraa thereof, Oér & correspanding soRiate testeof: -
ar e conpounds -of general form ul al given above,
wherein R2 represents a hydrogen atom a ‘hydr oxyl ™

Further b R Ay B Yo e il o e hgoaes

hydrogeriatont, ereoptionalip et $sast maricssal%tituledeprﬁérwrgrm lor-alinearor. -

di astereonmers, a.racemate or in formof a nbdure of at
branched saturated or unsaturat ecf C1 aliphatic group, whereby said aliphatic group’

may be substituted with one or more substituents independently selected from the

’ group consisting of hydroxy, fliorine, chlorine, broniine, ‘branched or unbranched C.

s-alkoxy, branched or unbranched Cy.4-perfliioroalkoxy and branched or unbranched

‘Cy4-perfluoroalkyl, more preferably R* a hydrogen atom; a methy! group or.an

unsubstituted phenyl group and R™-R? R%R" and A have the meaning given above;
optionally in form of one of the sterecisomers, preferably enantiomers or :
diastereomers, a racemate or inform of a mixture of atleast two of the -

. stereoisomers, preferably enantiomers and/or diastereomers, in any mixing ratio, or a
* corresponding salt thereof, ora corresponding solvate thereof. S

Preference is also given to compounds of general formula | given above, in which R®
represents a hydrogen atom, a halogen atom, a hydroxyl group, a linear or branched,
saturated or unsaturated, optionally at least mono-substituted C1. aliphatic group, an

5




| east two of the stereoisoners, preferably enantioners
and/or d' rastereorners, in any mxing ratio, or a

woSHdsieasggndi ng sal t thereof, ore correspondl n@(ﬁ‘?*:%ﬁomsm
thereof: Furthernore, conpounds of ' general fo

..-NHz-ng?'ahf agﬁéégr@)'?ﬁ%g%?'{e@ o0 -leélsa?ofnlgﬁfgﬁif@ts t5 P%N(Weny f—lz- L

. mmety,gimtmeldi)‘;-ﬂN@Q-Immetw mmﬂtmﬁally at least mbn:r-smmtflmedapmwl

group, %@ 2 ‘ 'o c gijo%gl Qi\h rleb% sal d. al .L%El?trlpﬁ@%tg)ngjahydmxylf '
group,h W—%‘ﬁﬂ% yas—@@-‘N %10” l'i‘e-NHlUO’-R"CrHB gér{‘-gNRf)H)-CO- -

ori ne, “brom ne, branc

NHz-m@iety a@@H&@NOﬂnauekqu um@shhﬁad@henybgmnpheda carboxy-

 group, and Hiat, RERAZand R Befneaigitiveihabans triigoaty inyform of

on of BRGSO by it o
form of epmbdenel dfatileastdiwo affthersterebisoimers; plreéenablymmnomers andlor

| r ef er abl enant i o ners or as eo racermte
diasterdgmers, batly SR AEP pEa Spmespaiint Sl tigrechors ™
correspgh @o&ﬁ%rtﬁ ergdfef erably enantioriters and/ or

ereoners, 1 n any nbdng ratio, or a
correspondi ng salt thereof, or a correspondlng

.Also;-)r | v tn%ﬁé%%fg&f Pr éeg{;?gﬁﬁ @3 ﬂ% to con;ﬁgunds
. hydmgéﬁafo?ﬁ e@hﬁloge'ﬁvﬁbeg %rhy‘!irﬁ@d gi'o@&@me@a@ér%’fhnéhéd cﬁaméted or

ear or "branc sat ur at ed or

unsaturatecbtoptlanauy ableaisbmonioysubstifuted Cemliphatic group; tand -8y

ooty e R SR o NS RO 452 oH ooy, an.

optlona%?&ﬁ% Fﬁg@ﬁibﬁmﬁﬁd% p@?gpal i mmp, preferably a

noi ety; a

hydrogerators, Lmhydmxybyoppema meginy gooupy rans Bé-ﬁ?’o Ry-&ﬂ" and A have
the meé_)rglﬁé E&aggl gtg;ayeh ﬁg&oﬁ%& @if&rﬂ'n g? one TS stireBisomery d;;r% éf'ably

enanﬁoﬁ@ Hﬁﬂiﬁéltévbg(m&z Na N\*b&ﬁbt%ﬁm &Y of amixtur®/cPk i@st twoof

noi ety ONO ' noi ety, an unsubstituted

the stembmerg,r preferably. mm‘rﬂmxgrs agxitmrrﬂla lereomn em in amy migiog ratio,
ora GOlT%#Rﬂ Bﬂinlﬁ’e?ﬁg’lr%t iven abov?ﬁtg% I I y | n

~enantioners or di astereomsrs a racemate or |n form o
“of ‘a. mxture of at least two of the stereoi sorrers7 a 9
Preferred afecalsb lcpmpoundsofigeneral domnula |- glven above, in whlch R, R, R%,

R, independent from one another, represent a linear or branched, saturated or -

unsaturated, op,.tlonally at least mono-substituted C1.¢ aliphatic group, pre.fgrably a--. |
linear or branched C1. alkyl group, more preferably a methyl group or an ethyl.group,

and R'-R® and A have the meaning given above, optionally in form of one of the o

stereoisomers, preferably enantiomers or diastereomers, a racemate orin formof a
-mixture of.at.least two of the stereoisomers, preferably.enantiomers and/or .

diastereomers, in any mixing ratio, or a-cort_esponding salt thereof, ora . .

corresponding solvate thereof.




di astereoners, in any.mxing.ratio, or a correspondi ng
. salt thereof, or a . corresponding solvate thereof.
-’W(Wmszoms%ferred are conpounds of gener al formjf@r/tpzwgmoms'; :
-which R5. represent.s.a hydrogen atom a hal ogen .

Pamclﬁéﬂgﬂpat e@é&%?é%hbﬁit&t&a aﬁéhdihé‘%éﬁl nagmg#ﬁg,?, formulal, - i

unsat ur.ate optio
nmono- substituted. ClL.6. ali phatl c group, an - NHr. =i
. noi ety,. a -CO NH?-nmpi.ety, an. - NH CO R8s610i ety, an
-N(OH) -CO-NH2-noi ety, an . optigms/lysat |east -
mono- subst i t4it ed phenyl grqQup, Ar boxy- group, .
preferably Ny Q[ gm yl group or a
'»rfethyl group, HE R1L-RYf R - R10 {wfd: ARaver the i
i /i fOfIROf one of the
[yer sor A
La: Mageme |nf_mof .a mxture. of
at |east ty of thE stere0| somners, preferably S
enantionmers. and/ or] i astereomers, in any mxing
.ratio,. or a. correRpondl ng salt thereof or a .
correspondl ng sol vate thereof. ‘Pr eferred are al so
, conmpounds of general formula | gi ven above, in. mhlch
the'.'e"PU R8, R9, RI10, independent from one anot her’,
represent a.linear or branched, saturated or
unsat ur at ed,. -opt i onal | y. .at Ieast_ nono- substituted. Cl 6

\’ | Arépfwlenmt-&‘@mﬁy. ar-Etbrmbiefy, ~CHaeBrOanoletybonded et -
sl o B BB RS Sl e

azetidirfe Ald waofébé’:%hgb/ rBoh ta?nof one of the:

\st er eoi soners,
di ast er eo ‘

st ereol soners .enantioners or
: dlastereorrers aracemate ori'n formof ‘a mxture
‘ t Jeast vvo of the,stereois ' '
R', R* B rapiaiept B ink-piiod SH0HH 6 & W ABHUI OBy s, i n any
- m Xi‘ng ‘rati o,; or*a-correspondi ng-sakt:ther eof OF +@d™ . %
. correspondi ng sol vate thereof. 6 WD 2005/ 077896 ,
R? repréﬁﬁmtﬁmmmaﬁﬂn ahydraxyl grdup or & imethexy group, S
“substi:tut ed -azetidi.ne conpounds of .general . . .. .-
forinula l,: RB RlA—NR

or R'and R2 or R? and R? together forman —O—CHz-C(CHa)z-cham whereby the . -
oxygen “atom of said chain is bonded to the 4-posifi "'n of the phenyl ring; -

R“ représéﬁféf a ﬁ’ydfd@éﬁ"étbiﬁ,' a ﬁiéﬂiy'li group or an unstibstituted phenyl group;:

R® represents a bromine atom, a hydroxyl group, -an —NHZQmoiety, a—CO-NHz- -
molety, an —NH—CO-CF;;—monety an -N(OH)-CO—NHz-mo*ety, an ~0(CH2)40N02-
moiety, an unsubstltuted phenyl group, or a carboxy»group, R

R® rébré‘s'éﬁfa"h'ydrog'en 'atbrif,'é'» misthyl group-or a hydroxyl group,

optionally in form of one of the stereonsomers preferably enantiomers or
diastereomers, a réicerhate oF in form of a mixture of at least two of the -
stereoisomers, preferably enantiomers and/or diastereomers, in any mixing ratlo ora
corresponding salt thereof, or a corresponding solvate thereof.

7




2 -~ 43 wherein Arepresents a -C=, ~tnoiety, a
-CHnoiety, a - . CH (O npi ety bondedto the

wo36Rigysiepe’ Ning via its carbonyl carbon atom 005001657 -
gggyﬂ%fnnrety bonded to the azetidine rrngPS?gﬂF s/

MOSt p?'giraa %?%@;&%&lré% or a- b@%‘%}agr oup % Igghr efg%lﬁtﬂge o

group@d%iéﬁhggﬂn atom a hydroxyl group or a methoxy group,
" or RL and R2 or R2 and R3 together forman -
- O.CHr C( CHB) 2- charn wher eby the ‘oxygen atom of "said -
chain is bonded to-the 4-position of "tire
' . phenyl:ring; ' R4 represents a hydrogen atom a nethyl
- (3954uterbbmywmmw-bheﬂvl)-mwtoxyrazmmn-wrmm
< brom ne atom. a hydroxyl group, NH2- moi ety, a
CO-NHr noi ety, an 411-1-60- CF3- nolety an o

B T e

represent-a hydrogen aton] a met hyl" group-or a
n form of

hydr ox gr oup, ption
B (3oLdeotbulbd St crmarehansiy Lhyomsrety; AT |
. rﬁégéb8b§bners a racemate or in formof a mxture of at S
T \ of the stereoisomers, preferably o S
enant i omers and/ or dlastereoners in any mxing rati-o,
correspondi n

] Ghblerebutybd tyaroxy-pheniil °rM3&fg¥9 D

,ﬁgihlpgétlcularly preferred are: oonpounds of general.
Rlicidy sel'ected-from the ~group-eonsi sting of -[1]"

-~ (3'5 di-tert- butyl - 4- hydr oxy- phenyl } ( 3- hydr oxy- azetldl_il
I) nethanone .
I (3 Brome a1 Yo -k PHiv -0 gbend mpthencse o
t hancne; [3 ,
(3, 5-di -tert-butyl-4-hydr oxy-phenyl ) =( 3- hydr oxy- 3¢ neth: '

[91 (3, kaieﬂwtﬁmmbﬂ)dehmwp(ﬂahydmxy-azehdrn~ -yl)-methanone, .

[2

fmannd -

[10] (3-hydroxy—azetrdm-1 -yl)—(4-hydroxy-3 5—dnsopropy|—phenyl)—methanone

1 (3.5fdiftert=hutyl¢phéb¥1)ﬁl3f(4rnxyfiil;.tpxy)—azgﬁdin-17¥l];rne_t:l;}"ia,;n¢n§;:_ ﬂ

[12] . | (3 5-dr-tert-butyl—4~hydroxy-phenyl)—(3-hydroxy—2—phenyl-azetrdrn—1-yl)- »C;;_}»,
methanone ' . .

| '[1 3] . (3 5-dr-tert—butyl—4-hydroxy-phenyl)—(3—hydroxy—3-phenyl~azetrdm-1 -yl)—
| methanone;

[14]. .- (7-tert-butyl-3, 3—d|methyl-2 3-drhydro—benzoﬂ1ran—5—yl)-(3-hydroxy—azetrdln-
-yl)-methanone

 [5]  [1435-diertbutyl4-hydroxy-benzyl)-azetidin-3-yI-N-hydroxy-urea;




[4] (35 | - - '
5-di=tertfl butyl -4hydro)y-pbenyl } (3-hydroXy-, 2- net hyl -

- WO2@@lo7%iee--1- y) met hanone [7] (3-Bronp-azeti di nﬂcmmoosmmsm
yl) (3,5-di-tert-butyl-4-hydro) (y-phenyl)-net hanone ;

[16] - -[Q 38%69’9@3@2 i Wd’ﬁwﬁéﬁﬁ?ﬁgﬁm}‘z methyl-azetidin-3-yll- .
Zamthamﬂen 1-yb)- (4- hydroxy 3, dllsopropyl P
henyl ) - met hanone; [11]

'-(3 5-dir-tert ~butyl =phenyl) - [ 3- (4=ni it Fooxy- but: 0XY) =aze -

-[17]. ‘Pé@gldl%ﬂgir']ttﬂ'(gt%% hyabéoxy p%zcer?;/jlri-(%ohydroxy 2- pheny

-azetidin-1- yI) mat hanone; [ 13]

S X e LT TN o RS

8] - % r&eﬂ&?ny 1-yl)-ethanone. _

_ ¢47‘test butyl -3, 3- dlnethyl 2, &di hydr o- benzofuran 5 yI}
o (3 hydr oxy-azetidin ‘1-yl)-nmet hanone: rL -
[19] - J(aemdremy-azemdmem-garbmhu aW)—B&dyte) bued-rphenytaester
"N-hydroxy-urea; 8 WO 2005/ 077896 PCT/EP2005/001657
1161 N-[1-(3,5-di-tent-butyt :-hydroxy- e
In fofth iRl dorrasponding %bltdjr@@arvéépondmg solvate

,2,2-Trtfluoro-acetamde; [171 1-(3,5 -tert- butyl

hydroxy benzyl ) -azetidin-3-ol ;. [ 181-

In anoﬂaeor ¢§’Hq%; ﬂ;@é@;&pﬁ}\réh}r&g élgtﬁén%ﬁ%s%féﬁ' the preparatron of the:

)
mventrvé—:-?sdbs%hﬂéd a%éﬁﬁh@'d@#n poundsd ralformula | given above,
acid -teit-butyl - pheny ester optrtonally.in -

acoordlng rtmvmiclaat:baseene ﬁomp@uedmf gene@la‘oﬂn@adbndu ng
solvate. ( In another aspect the present invention
relates to a process for the -preparation of the
i nventive substgluted azetidi ng(.c.o.nRounds of general
formula I given. aboyg e di ng-to which at | east
lall, R XR R2 3 - H

wherein R'-R® have the méaning given above, X represénts a bond or an —(CHz:
moiety and R represents a carboxy group or an achvated ‘carbonyl group; is reacted
wrth at least one compound of general formula III '




wherein R -R3: have. the neaning given above, X
represents a bond or an -(CHz) moiety and R

Worzw@ﬁ@gts a.carbo)y group or an activated c ég?éliﬁhosmomy

group; Is reacted wth at |east one conpoun
HN.. RS

| | f | . _
optlonagggg e farmsot @aecml'rl o ng@féswhegﬁﬁ '%r& gyvc? the meaning.given

above, gé Xﬁ‘?’ﬁ%ﬁ@@m Qgg/ér?é fd’l‘ﬁﬁ{lﬁi g a%%gﬁg%g{e?élﬁr% to R® have

the mebning.given aboveand lﬁonq;resdmsea ﬂ(G%tO)-mOMylm\aa-(cH}yco-mmety, |

nmeani ng. gi vemr aboye. an its a -(C=0-noi.ety
which '§|°P§°n€‘ﬂ¥-2§'ﬂf€§§a er ppli OWFYC'EGF yptional ly purified

and/ or optionally isolated, and optionailyat |east one

conpound of general. fat m I a' 1, ,heroin A represents

. and opﬂonaﬂy(éﬁéﬁstrmee@ompeum@ ofigederad fqrmulail avhéremsk repmsenis a-

(C=O)-aubiy g regined taiA 2 JRASK one rasomind Gf geerahioravia . v?herem
L gl oG Ao RS i

optionally puifie@an@for dptibWallyvselated, R1- R3 have the neani ng
gl ven above, is.reacted with at-least one conpound  of
general formula Il given above, to yield at |east one

oréfl %am Eéuma?ééﬁer%gféﬁﬂtﬂa ,- wherein .R -R6 have

ove and ‘A represents an O(C O)
© noi ety and sald conpound is optlonally purlfled
and/ .or optional ly i-solat ed. L o Lo
, 0

ol P

--Cl

wherein R'-R? have the meaning glven above, is reacted with at least one oompound
of general formula Il given above, to yield at least one compound of general formula
I, wherein R'-R® have the meaning gwen aboye_gnq_A represents an O-(C=0)-
moiety, and said _.Compound. is ppt_igqally purified ,,,a,ndlpr. gpﬁqnally isblgted_._ |

Compounds of general formula (i) may be prepared by conventlonal methods known
to those skilled in the art.

The reaction of comipounds of general formula (Il) and general formula (lll) may also
be carried out according to conventional methods well known to those skilled in the
art. The compounds of general formula ] _méy either be used in form of the free
carboxylié acid, i.e. R represents a ~COOH group, or in form of an activated carbonyl
group. Suitable activating groups and methods for activation are well-known to those

10
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Compounds of general formula (11) may be prepared by
conventional .nmet hods- knowmn to those skilled in the

WO2065/0778%6 reacti on of conpounds of general forwfmﬁdog/)mmy
and general formula (111) may also be carried out"

skiled B 4l Vg’ BefEAIARNGN. @%ounéxy‘e?*bg@é*’n@@?ta?gﬁﬁst%up""g

' reagentd. may either be-used'in form 6f the- friée . carboxylic . ..

~acid, i.e. Rrepresents a -COOH group, or in form of
“an-activated car bonyl group. Suitable activating,

The regktitiBeti i aiaSnd 05t Fderatal Rimder Iluld 5%&H§éﬁ?<?§3f ge"era'
formula-Hl iSfmeﬁBfabiya:agnedwt insa suitablietreaction medium such as diethyl -

oo, Al 55, D otoe AT KebBin e o

temperéﬁfrgé' 'aﬂg'vhaémh ﬁﬁi?%éﬁ%a 8 oesEbdad rarfgli Mhedteh eréﬁlre lé

'y carried out"in"a suitable r tion e

preferablydtemsn the=range ofambient tampearatdre; f.ex anprmummlp% °C and the
boling At oE 18 feApton vacdbiry Sylfable retctian e My vty Oyega broad

RSt 8fse |hopPpt in the range of .. ..
range iﬁb en?éfé;vgmﬁg?tgteﬁe Qéme. oapprom mately 25 C'.and the '

boi 1i-ng” poi nt of “the reaction nmedium " Suitable. .. -
react | tJ Mes ne ov,er ro
Other ooty haBnerd) tomyaie Wisreth RoSBlesdrs 36 arvite

group IRGIES Bl SR bt finled Y e ChictileR: Ao iga’ e

anhydrides dalkylhesiers; pseferably Oqis callyl estersr aclivatedt éster; e.aul pymtm-
esters, preferablyCg.4 alkyl estersor.activated ester;

phenyl @sigrs., it ro- phehyl™ esters: I'f the activat ed"con‘p'ound
- of general:formula. 11 is.an:acid chloride it is
preferably : prepared by conventional net hods o

If the amtedwmmnd lof genekal formtlai siml acrd ;chioride ib;s preferably

propared{ iy rabverionalmeliaiReel KBoRRdB those BKISHI Mkt qorhy

reactloﬂ ﬁﬁ orina ?%%Vé ﬁ’d‘éf g{m&@ée usea lg@q{’ﬁ@brfgg%:??%n :
carboxylisdicidwith ;ihlonyhchlgndeu oaonalyt chloride wherebiyssaid chlorinating -

agent may also be used as the reaction medium, optionally in a mixture with at least
one other reaction medium. Other suitable reaction media include but.are not limited
thereto hydrocarbons such as benzene, toluene or xylene, halogenated. -+ . -
hydrocarbons such-as methylenechloride, chloroform or carbon tetrachloride, or . .- .
ethers such as diethyl ether, dioxane, tetrahydrofuran or dimethoxyethane or

: miXtures of two or more of these afore mentioned compounds. Suitable reaction

temperatures and reaction times may vary over a broad range, for example, from 0°C
to the boling point of the reaction medium and from several minutes to several hours.

The reaction of an acid chloride of general formula Il with an azetidine compound of
general formula lll is .preferabiy carried out in the-presenc.e of inorganic base such as - |
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate
and the like and/or in the-presence of an organic base such as triethyl amine,
byridine and the like in a suitable reaction medium such as a hydrocarbons like

1




one other reaction nedium Oher suitable reacti on
medi a i nclude but:are not limted thereto

g@gbons such as benzene, toluene or Xxyi %lEono5/001657 '
haIOgenated; ..~ hydrocarbons such as

benzengs toipfE E Xbhe" BaicgRnpie RidFaBercqis B8 BRI,

chloroféifh bRENEHOM tetrahlvTidd], BREitery suibhas diethylothion disxae,t WO . -
- or nore of these afore menti oned conpounds. Suitable

tetrahydrsirancor dimethexyeathans opmixtuesef alleasiwo ormorefthe afore

mentoy o8 SARRacI A B S i ekl o

based o 6H& ©F nicressthe aifofeaneationed compatnhdsandiwater iicadiphasic. - :
chloride of general formula 11 with an azetidine : .

. 'SYStemcorrpound of general formula Il i's preferably carried
out.in the presence of inorganic base such as . sodium
hydroxi de, potassi um hydr oxi de, sodi um carbonate,

~ Those sliilletinl theafuhdaistand thatlif the cbrﬂp@mdobﬂyenenaltfbnnula B

presence of an organic -base such as trieth am ne,

presentdpitheiform ahan agid chlptide Ang comnaumdof mragwrmﬁ lulnls

ot A 85 B GHTERRIS n i I 88 BBtane v,

then redictiongnagiaisb takerplacs bemaén the acit lehloridenarad said, alcohol

~ chl or of orm or carbon tetrachl oride, Sr et her such as Ly
group(s)i Iaithis| casen dhe campeund of geae fomula obtained via . - Do

selectiv?wﬁm%tfﬁ@é‘f? ne é%egungeaeg%ﬂl teac onér?gg/é’gl g]:) -

preferablg littium iegtiroxide] In a wateshaseu mﬂ:tnamméduanﬂ wherehrpﬂw reaction

medluw%t&ﬂgs%s%g\é%\h%gt&gg% Qheaite, which aIPpeltRIBran gl
miscibl it ffe peGAEPAKSE, ichiR o ﬁdir &fhafol, bhopcingl BhE Hid ke or

-a suttamgﬂ'rea Isuthramba'ahydralquagsdbxanemw?uhﬁxyethmner actior
ro groupsmt e p03|t|ono the azet ! '
temperatumgang rergtiondifee MRy vary ovet s bropd fﬁngeeprsierabwqm 929°C-t0.

ambienErbdiahfe L6, AR 20 B e S

days. “via: - sel ective hydrolysis of the.r.éspectrve ester by
reactlon with a suitable base, preferably Iithium
hydr oxi'de, in a water=based" reaction nmedi um whereby -

. If the adtl5ted@étivative of general formula s a mixed anhydride said compound ;
may preferably be prepared by reaction of the corresponding free acid with an alkyl S/
- chloroformiate or an-aryl chloroformiate compound, preferably in the presence ofa |
base such as triethylamine or pyridine in a suitable reaction medium. '

The compotnds of general formula |, wherein A represents a —(C=0)-moiety, may be
reduced to the corresponding compound of geneal formula |, wherein A represents.a
—(CHz)-moiety, using at least one suitable reducing agent known to those skilled in
the art. A preferred reducing agent is lithium aliuminium. hydride. Those skilled in the
art understand that if the respective 6ompound of general formula |, wherein A
represents a—(C=0)-moiety contains one or more further.groups, whichare
suceptible to reduction, these will also be reduced and suitable steps of protecting
these groups may be required. - ' e

12




medi um may conpri se conventional organic solvents,

which are partially or totally mscible with the
‘WORGOsMATI6phase, such as net hanol ; ethanol, propeMEP2005/001657

the like or a suitable ether such as_tetrahydrofuran,

di oxaneor. dinethoxyethane Reaction tenperature and.

 The refipgfn Bprels b&ﬁ%f@ﬁ?%?ﬂ!ﬁ%&ﬁ@% SRS BERs bther,
. .prefer@ cﬁt@ r@furﬁﬁérdiokéhé ey Gfﬂémax?éﬂﬁne' fl'hb*i&actlon
activate erlvatlv

e of general formula is a m xé

temperattedand reaction tiroenmay:viaryrover prlypedaBngepe.go ﬁemambrent

“storperaly, | SnmeRroKSRAIEN 85 oF g AInGRGRt ot el dadlion meychum and

y . the presence. of ..a base such
. froms g?mf?ﬂ?ﬁe? iG58VaRI Holirs.

amne or pyridine In a SU|tabIe reaction
medi um The conpounds- of -géneral. fornulal, wherein A-.

The w?ﬁﬁﬂ%fé‘?ﬁﬁwhﬁ\fy@%dﬁ%‘%ﬁw ﬁfﬁﬂﬁ%‘aﬁre‘&?r@nepﬁmawnds |

of genéraPf - (.CH2) - moi-ety, using at |east one -
sui tabl e redu0|ng agent known to those skilled in the -
art. A preferred  reduecing agent is lTithium-aliunnium.:
hydri de. Those skilled in the art understand that if.
the respective comRWnd of nerarcnﬁrnula 1, ‘wherein-
A represents a - (GO ™aT et\‘~‘ tains one or nore -

O

further groups, Wwhich afp dptible to reduction,
- .these w1l also be. redur-_ fsui.tabl e steps.of - -
protecting these grpug py A€ required. 12 WO

2005/ 077896 PCT/EP,<05/001-- The reduction s
preferably carried out in ajsuitable reaction nmedium
- such as ether, preferably g8ethyl ether,
= t-et rahydr of ur ane, . diroxane: or d|nethOXy0tbane "The -
~ _reaction tenmperature. and reaction tine may vary . over .
'a broad range, e€.dg. ‘f'rom aMi ent - tenpérature,
i . appr-oxi mat.el y--25Ct0- the boil.i ng: poi nt of the.:
reactlonned|unand from several -m nutes tosevera

whereih R4 have theanepningdivarf abeve byt rebction with diphosgene inan -
anhydrg 3! elrvggtl gucgleag%ﬁ? ar Slgefé ) %@ &eBPy? lé{‘}\er tetrahydrofuran, dioxane;
dlmethexye.than and the like: Reacuen temperatures may:vary over-a broad range,
wheréby preferred temperatures range from -20°C to-ambient temperature, i.g:
approximately 26 °C and suitable réaction times vary from several minutes to several

hours.

The reaction of compounds of general-formula IV with-compounds of general formula
1Il may preferably be carried-out in “the presence of an organic base'such. -
triethylamine, pyridine and the like in @ suitable reaction medium such as
hydrocarbons like benzeneé, »t“e“!uené, xylene, halogenated hydrocarbons like: -
methylene ¢hloride, chloroform, or-carbontetrachloride, ethers like diethyl ether,
tetrahhydrofuran or dimethoxyethan or mixtures of at least two.of these afore: .~ -
mentioned solvents. Reaction temperaturés and reaction times may vary over a:
broad range, preferably from 0°C to the boulmg point of the reaction medium and from
several minutes to several hours. : ' '

13~




of general formula V, R H 1 RZ R3. V wherein RRR3
have the neani ng given above, by reaction with

- wo%dbeXwas@ene in an anhydrous solvent such as q{dvl%mwsmmm
preferably diethyl ether,.tetrahydrofuran, dioxan
di met hoxyet han and the I|ke React i on tenperatures may
vary over a broad range, whereby preferred

~ The substiied:aretidine sogpaunsis of ZeperaljoanladHimay bpaprepared by

o PSR e B AR5 . i, o

Chem., *?967 1321 2972€Ar@0maérsa‘n éteeneuabré OCH&#2, 1972w 37" 3953; N.H.

ounsongeenera formula |11 prefera

Gromwelliat b Chem. IREv. 1 8079025 R3-8:0x wsgmteahawéemycnc .

. ohom. 58684 e 5. ORI LD, STl R, Frile

etal., J. . etk Chent 11808, 36250087101 ackiiysla et al boRIell Bhem., 1994, 37
yl ene chl oride. chl orof orm

4195-48&01) anBQQ@cetl aly, idd Mecs tGhama., 1 995. %,e'lZQ&-‘lBﬂ $eM, Poch et al.,

Tetrahpioh 1 HiEES.of 45 Bectany. 778 T N ot efbi ol binddroR Fotor,

1991, 319 m&smrﬁt?é@éeﬁéﬂ H@t@fédy@lést HBB2, 83 51/13-53140R€H
roadrane referablﬁ romOC to the ling

H{gglneget ait, Orghehe@cw% 9% 21Rr21VS; 1 Bﬁﬂugagele&al ml.ergas

onem.. o2 2. Bb7ERA, LI Ba A B RURRER SR SIEPRIOR PR,

respecin}é pm BEther dastiiptionare hepsbiedhdlessd bvfﬁéﬂé%i‘icéjﬁﬁe fdlﬁﬁdart of

he prior art for exanple in V.R Gaertner
thepremrdlsq!gwe 32, 2972; A.G Anderson et al. . Org
Chem, 1972; 37, 3953; N.H Cromel | et al . , Chem
Rev., 1979, 79, 331-358; f): N sato.et.al., J.
In a further aspegzlrihecpresent invention also provides a process for the preparatlon

of salts of substituted azetidine compounds of general formula (1), or stereoisomers
thereof, wherein at least one compound of general 'formuia (1) having at least one -
basic group is reacted with at least one inorganic and/or organic acid, preferably in
the presence of a suitable reaction medium. Suitable reaction media include, for ,
example, any of the ones given above. Suitable i morgamc -acids include hydrochlonc
acid, hydrobromic acid, phosphoric acld sulfuric acid, nitrie acxd suitable organic .
acids are e.g. citric acid, maleic acid, fumaric acid, tartaric acid, or derivatives .
thereof, p-toluenesulfonic acid, methanesulfonic acid or camphersulfonic acid.

In yet a further aspect the present invention also provides a process for the
preparation of salts of substituted azetidine compounds of general formula (1), or
stereoisomers thereof, wherein at least one compound of general formula (I) having

at Jeast one acidic.group is reacted with one or more suitable bases, preferably in the

presence of a suitable reaction medium. Suitable bases are e.g. hydroxides,
carbonates or alkoxides, which include suitable cations, derived e.g. from alkaline
metals, alkaline earth metals or organic cations, e.g. [NHaR4n]", whereinnis 0,1, 2,
3 or 4 and R represents a branched or unbranched Cy.4-alkyl-radical. Suitable
reaction media are, for example, any of the ones given above.

14-
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~ to those gkilleddn the gHce.8: ghramatogra

Chem; 1986, 22, 961-963; A.P. Kozi kowski et
.Synlett, 1.991,.783,784; J. Frigola: et a
wol‘ﬁgg,oﬁ}ﬁm 1993, 36, 801-810; J. Frigola et gk 00
Med. Chem . 1994, 37, 4195-4210: J. Frigol a ef ‘EVI"'S’ 1657
J. Med. Chem , 1995,  3&;:1203-1.215;" M Poch et. al. o
Tetrahedron Letters 1993 34 (48), 7781-7784: M Poch

Sm‘rlv‘até?é éfera hatds cof thetsubstituted 294tidine. coAounds of general
5 6938 Tod et .al ., Heteroc cles, . 1992

* formula ), of eormssponding SlotEiRINAE. O 3 '@neattsﬂg@mof may

oo b kg et R ELHERS Rnin sk ok n 6RE G

t-herei n. The j respective parts of the description
o el o sk '
general (il O 5 & CorReherdity Sichpagtner, O edit Gr BbRRIBL bR,

lntemédwt@iherédf)nawﬁf retjaired; bocarried outbyecinvertional metiiods known -
| east one conpound. of genenggﬁfor havi ng at

1§ ok tdonitsicaian.

_inorgani c._and/ or organi.c acid, preferabl y in the
presence of a suitable reaction medium Suitable:

If the suilsstittfiedrazetidine wm%wmls 6ﬁgenemhfuvimla fpthemhselves ares -

gi ven abogve._ Sui-table.inorganic i ds, 1 ncl ude

obtaines aifern b bixiua of StRrepenescPal cula arlyienantiemess &€ d,

destrsi. sy b BESRFOR iomto.

those skillstln e aride. gochnbmatbgtaptﬁe méthedsof fractunalized crystallzation
toluenesulfonlc acid, net hanesul foni c, add or
with Ch'f%‘rfﬁﬁ@?@tﬂ jtdsalsopgssible to pgtala PULR sleEeoigamers Vighe

wh {-ion also. provides a process for the .
Stem"sgfeg’ggr aw{oh:%g% 'salts of “substituted azetidine
.-conpounds of -general.:-formula (1), or stereoisoners . ..
t hereof, wherein at |east one co %n&bof general
i

The subs;m#ed@z@lsimmm@oums 9 Mer@h §ts->reglsomers
corrﬁgfn presetﬁc%%gﬁﬂa SUi hb n I .. bI e .

acceptdbis andaire tiverefore Buitable akepharmaceritic baawecsu hstameosche
whi ch i ncl ude SU|tabIe cations, derlved e. g.

preparaapmftmedlca@@atss “al'kal ine earth.metals or organic. '
catijons, INH, , R4Jt, wherein.nis.0,1, 2, 3 or 4 .

. and R r'epresents’ a branched or unbranched A
It has st@rprisirgfhkbeen folintkthat the sultdtituted compounds of general formulal: - .-

given above, stereoisomers there‘af,:eorrespandi_ng salts and oor;esponding solvates
show inhibition of Cyclooxgenase-1 -and/or Cyclooxygenase-2.

Thus, in another aspect the present invention relates to. a medicament comprising.at
least one substituted azetidine compourjd. of general formula | given: abové, opﬁc_nglly
in form of-one of the stereoisomers; preferably enantiomers or diastereomers, a
racemate or in form of a mixture of atleast two of the ster_eoiéomers, preferably -
enantiomers and/or diastereomers, in. any mixing ratio, or a corresponding salt |
thereof, or a corresponding solvate thereof. and optionally one or more
pharmaceutically acceptable excipients. -
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reaction nedia are, for exanple, any of the ones given
above. 14 WD 2005/ 077896 PCT/ EP20051601657 Sol vat es,

woRb@fii#el y hydrates, of the substituted azet '@‘71&2005/001657
conpounds of - general formula (1), sof correspondi ng

profoaE OB ons 45 oihe g sDEAYE o Rl o

Cyclookﬁyéﬁs‘ék’l | fopthd proph§laxis and/oe treatméniceR CyilooxRy nase-1 related

isol ati on of the inventive substitut ed azet i

disordersyfob thalinhiliitionyefSyelpoxgenasex2 @ndfor for the mwmmandlgr
treatmqrﬁgf; g&pf'qu&gepé’ég-gjﬁfqt%@ g:%@éé:%‘. e or any intermediate.

carried: out. byconvent| onai met hods..known to those
skilled In the art, e.g.-chronmatographic nethods or
Particulaglyprefesably the mﬁdicamenh@f therpreseintiaventionisguitable forthe -

* o RPN eS8 B R ol
inflammitionl 2nt/of for tves prophyiests ant/or dieatentohaflamnidtioh related -

m xtures maybeseparated by standard

disordefs, wwebwammntr@amm@etedldmrd&rs mayrefesably be selected

from tn B 8HEPORIBHHEL o SRR BflmploFE iR Zs%?pdv@agm%vatme&

gouty aRtffifis, dstedAtiniticpbystenie upue srothematosus, javenile arthntls

st er eoset ecti ve synthesis.. The substituted azeti di ne o : >) .

rheumagio fgvaragymptonge: assegiated-with influenza o etheryirel i

common sl 0§SPBASk B fc phitk FjneBinGa e

JUIN
- sprains! §tedias qmogﬂstwralgw%ynbemepg@m aamoaﬁg@pmdylms bursms =
subst ances fort he ng paration of nedicanents: It has

edema,dufignmatiens follewing dental preeadures, inflarmations dolwipe dental

proceciibs \BAEr el mlongil EAsALHRAS poRb AR B thyroiaits, :

aplasticstiemiag Hodkinh® diseabé hidlératonta, Gyse bdiebetess myastinria gravis,

Cycl ooxygenase 2. . Thus, in anot her -aspect. the

~ sarcoidgsiscrephrptic syndrome; Behcet sisyndrarpe,: Q@mws@wngymﬁ:g

eSO B S RO v,

for the- p?bpnylangartdmr tﬁéatnm obasthtna, ﬁo&ﬂwpl’obhylaﬂsréndimeatment
di aster eoners, acemate or in_formof a mxture of -

of bronghitis, é@rsthetmgpmlamﬁ @“Q(@'rté%ﬁtmﬁm of tendiitis, foeihe prophylaxis

and/or treatment of bursitis, for the prophylaxis and/or treatment of skin related
conditions, whereby said skin related-conditions may preferably be selected from the: Kg
group consisting of psoriasis, eczema, burns and dermatitis, for the prophylaxis e

and/or treatment of gastrointestinal disorders, whereby said gastrointestinal disorders

may preferably be selected from the group consisting of inflammatory bowel disease,

Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis, orfor -

treat_mént of fever, or for the prophylaxis and/or treatment of cancer or a cancer- -

related disorders, whereby. said-cancer or i'elated disorder may preferablybe .-

selected from the group consisting of brain cancer, bone cancer, epithelial cell-

derived neoplasia (‘epithelia’lcércinoma), basal cell carcinoma, adenocarcinoma, -
gastrointestinal cancer, lip cancer, colon cancer, fiver cancer, bladder cancer, .

pancreas cancer, ovary cancer, cervical cancer, lung cancer, breast cancer, skin

cancer, squamous cell cancer, prostate cancer, renal cell carcinoma and other
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enantioners and/ or diastereoners, In. any mxing

ratio, or a corresponding salt thereof, or a
wOoQ0ssIsg»endi ng sol vate thereof. and opti onal | Wmﬂmmy

nore pharmaceutical ly acceptabl e: exciplents. 15 W

nown SR W 4 GRHRL e ifouicis e Boty, @5thg proptias

andlorltfe%\tmeht bf polgps,dor tHe/ prophylcxisand/ok trelatmehber an%ogé‘nésis; R
hyl axi s apd/.or treatnent of cl ooxygenase-

meduated qrdersyipreferably sefegted, fromy the,gr isting of mefastasis;, -

comeaf YR RIBANSE Sk AoRiadBbniaton FoRM bl asdidBlion.

diabetHie rétirropathy, refrolsntaldibroplasia, redvasculat glahcbrha -gastric ulcer,

resentinvention LS SU|tabIe forthe prophylaxis

) .
- infantile lemagineraas angiofiproma of thegiasapharype @vysawae nger@sis of the -

|nflannatlon and/or .for-the. prophylaxis .. .
: bone aéﬁ%ﬁwmg%lﬁent of infltammation related disorders,

whereby: sai'd inflammation-rel ated di sorders may S
referably be selected . fromthe group consistin Qf y

Most pgrrtpmaﬂy preferred the medicamentiof the present invention is suitable for th‘e'

 prophy RRREHOBRARER e, fof e drcbiybind o rgetment of -

inflamnatiohrand/onfdrithe prephylddsiant/or teatarent of Mflaaimation related - -

associ at ed MAth i nfl uenza or other viral Infections, }

- disordessWasreby|said infammalioncrelated diserders may, preferably be selected.

from th%ﬁélﬂ? B@ﬁévﬁ@‘?ﬁ of gﬁ@ﬁ@; Eﬁet\lfh%?cha %Sigv‘ﬁps S%E}cﬁ@&qrﬁﬁﬁﬁéﬁes

gouty afthetis)bstbbarthiit, systemic kuslererythethatosus| Jnehilé althitgng-

dent al procedures, inflanmations follow ng dental

- theumafie fever. symplors assesiatadwith ifluanzgrarothenviral deflestions;

commofi el bl ba A BRpicpat], iyShienrneeq fd3sate Ute,

sprams,nmrahemyasmepnemalg:s mﬁm geut, tng:sp*omwwﬁ)urs:tis
Behcet'’ yndr one,

myosi tis, ngivitis,
edema,ng&%amm feljowipg nfeun&thnmwe%%@ammghwpﬂwg dental -

s ok o VIGO0 B oo, oo,

- aplasticraremhia, Hodkinis disease] selérodoma, type dibetes, &n¥é§theﬂi‘b@raws

prophyl axis and/or treatnment of tendinitis

‘sarooldrpsl&m@m@ng syadroms, Behoat seyndsmpupelymyssitisogingiwitis,

e A S el B .

preferably be selected fromthe
Inyet aoqﬂjer aspect the present invention relates to the use of at least one
substituted azetidine of general formula I given above, optionally in forrn of one of the
stereoisomers, preferably enantiomers or diastereomers, a-racemate or in form of a
mixture of at least two of the stereocisomers, pref_é-rfably' enantiomers and/or
diastereomers, in-any mixing ratio, or a corresponding salt thereof, or a

. correspending solvate thereof, optionally in combination withoneormore - -

pharmaceutically acceptable excipients, for the preparation of a medicament forthe
inhibition of Cyclooxygenase-1, for the prophylaxis and/or treatment of
Cycl_c)oxygenase~1 related disorders, for the inhibition of Cyclooxgenase-2 and/or for

- the prophylaxis and/or treétment of Cyclooxygenase-2 related-disorders.
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‘group consi sting of psoriasis, eczema, buns and
dermatitis, for the prophylaxis . and/or treatnent of

woQadsior94eet €sti nal di sorders, whereby said PCT/EP2005/001657
gastrointestinal disorders may preferably be selected

The usgro‘? Bt (st %@Lﬁ%lb%ﬁﬁgéé bﬁ@&hﬁé coRipRintRGY éhé?ﬁ(é\%hngla | ?;ven

I.Ssease, | Sease, gastrltls iTrita
above, mdnaMJMfmewﬁ the. sw‘eoisqmersr pl'ejerablly epantiomersfor . -

 diesterbapiots facerioth 5 Kt o SR B8 B8 SRl

stereon§6’rf1g§ Préterally e ahfibfRrehAdlor ShagtBreoPiés Skl e)éﬁ@g?g raho ora

e group consisting of brai n

corres;im:dhg:sait ﬂ'rereab ior Aataregsponding sﬁvateébetwﬁ.pmmmrmlly in

 combinglien vy eneerHIore parhapekelly HcopBRIE PREPRts dorthe
| preparé‘tmnocsf & AficaméhtoF g@ﬁ%@hyla&téaﬁ@/br frRBffent off i fBR the

ancer, ovary cance cerv cancer, cancer
prophylammtd/oatreatmemlofmﬂammatlon randmfdarr’dlﬁp ?'nylmﬁerr

troatmdz 68 i ReT Falplss) Geariers. witEHY SanL BRenhaiontelatld
dlsorde‘lezlg’lrrkﬂf‘}%r‘e?éraBl@J BS seIBERIUIRSH thé ftfolls %nséﬁk‘ig? bf'ﬁrt_hntss '

axi s and?or treat ment “of "pol
rheumatoldmrmmls; spendyloarthropathies; gosty artbnhfg @ﬁ@aﬂhrﬁsdsmtemlc

lupus eaéﬁgméf  Bivehle 28infos neCkiic W, SRRk Besaated witn
influen Feﬁmﬁfé&ahs ZGirmifiBn dcfid.|IBWer BAGK paRk hack paid, on. .

betﬁlc reti nopathy, retrolental fibroplasia,

dysmenunhm headache, etoothmhegw'ams; striains; myositisa neurajgla, synovms,}

gout, anfoiRiin FPOAVIER.Puife, kEo o it ieRiaRE RN dental o

procedm&t infidhithationy ﬁil@{\)rfr@ddélﬁél m@baaf&n Va@éulémisééﬁéﬁ ramgrame'.

nvention I's suit for the prop yIaX|s and/ or

headaches,apmmrterms nesiosa, thyrondihe, pplogtiq aasinia, diedkin's disease, . - .
sdemdé&%?&pé‘i@%éﬁ@ﬁ%{y% Laﬁ&séﬁ%%wﬁgv%e@fr@ﬁ%@nﬁl& :
| Behcet\é"éng?drgl 3 AN GingRitis, ﬁéén@l ! ésnjEnctivitis, swelling -

selecfed fromthe groug conS|st|n of
ocumngiafter injury andhamrdiajlsdnemla tftblsthe prophylaxis and/or treatment of.

e T L S——

treatmdnwﬁwddgngé th.:tHé ﬁrfoph?lbﬁisfﬁﬂdlér flgéa‘lﬁient&blY mre?n@ forthe
prophylgilzgcnld?oretregmtment Io? sklllfnerglza?eg E:ogctimgrr\s Vvlvrzea:'ebly ga%céll(lg ?glated

_ conditions may preferably be selected from the group consisting of psoriasis,
eczema, bums and dermatitis, for the prophylaxis and/or treatment of gastrointestinal
disorders, whereby said gastrointestinal-,disordeis may preferably be selected from
the group consisting of inflammatory bowel disease, Crohn’s disease, gastritis,
jrritable bowel syn_drome and ulcerative colitis, or for treatment of fever, or for the
_prophylaxis andlor treatment of cancer or a.cancer-related disorders, whereby said
cancer or related disorder may prefe_fably be selected from the group consisting of
brain cancer, bone cancer, epithelial cell-derived neoplasia (epithelial carcinoma),
basal cell carcinoma, adenocarcmoma gastromtestmal cancer, lip cancer, colon -

cancer, liver cancer, bladder cancer, pancreas cancer, ovary cancer, cervical cancer,

lung cancer, breast cancer, skin cancer, squamous cell cancer, prostate cancer,
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“comon col d, | ower back pain, neckpain, dysnenorrhea,
headache, -t oot hache; sprains; strains, nyositis,

q?Ng 6978862, Synovitis, gout, ankylosing spondyl pdSmpan, o
W rsitrs; edemm, inflanmations foll ow ng den?g?mmoosmlsﬂ

. renal &[IP gfﬁr fita aﬁ@Bt@Fﬁfdgﬁi‘éaﬁéérg A lial cells throughout :

roce vascul ar I seases, mgrarne

the boldyr iomth@ prdpm/la)asi and/orttreatmiedt of. polypihe prwlwlwas andfor -

* troatmeplot Aadingeqesis fedialed] dseiiecs SHBRrphb A IGC e o group .

| consusﬁﬁg%ﬂnéta% - @BFed! ébﬁér? o&lﬁi‘%éﬁvtabéulanzahen retinal-.. .

" prophyxi bty Healfine PR HAiHAbrARIbFIdi e st

ersensivity, conj nCtI Itirs, I Nng ocurr

E ‘neovaeéulaﬁsauun,l d;abnﬁhicnpbnwaﬂry, netmlmlal fibroplasia, rmmtaseular

sec the present entj on: | ates t th f at .
s Ulcgptantis Bmaginomes, angiolhiama;ef the, nasopharynX, .

| avascx‘ﬁt'a?’ ﬁ@crﬁgf%"& th8 Bon@Nsid %?d&néﬁfdéié’mrﬁggéﬂy'ﬁeﬁared. R

reol somers, preferably enantio
d| ast er eoners, a racemate or in formof a mxture of

The-u %St tWO of th teéta%;eﬁgl & AP ﬁ(ﬁ,og%g%alfq)@lulalgwen .

above - Ig‘ir? diﬂf 6 er gé&?sérh@f&eg; ﬂe?ébl? enantiomers or..

rres ndi ng so va optl
d:astemntnrs,aa rmemaieromnécnn eﬁarmmunbmfraidm&tltwel dfithe -

sahiniesis 4l o el o, s

oA TSl |

combirtationowitiyone o mmmamutlwllwamwemqmnm for the

proparac of & edlcambi 4164 e s Endlsressh o o 1¥erethe
Qr-

genera gl ven ove optlonalr"“ °t
treatmemeofohﬂammailba relzted disosdensy whereby said Mammamaﬂelaied

dsond G R R S S B

eunggTA ofapaﬂ%é@gmg R

lupus ergthes ww »overilevartiwitis, Fwurnatic faver,symptoms associated with -
conbi |on w.th, one or nnre h [ eu |caII%#6&Pak| -

influenza OF gihes VIraLipiections, sommpn cold, lower backnain,
dysmeﬂsﬁhs&;waaqéﬁﬁa fo%m '&b#élﬁé wmﬁé Ghyb<ifid! NEIHIgH, synovitis,-

gout, ankylosmg spondylitis, bursitis, edema, inflammations following dental
procedures, inflammations following dental procedures, vascular diseases, mlgrame'
headaches, penartentls nodosa, thyroiditis, aplastic anemia, Hodkin's disease, . . .
sclerodoma, type | diabetes, myasthenia gravis, sarcoidosis, nephrotic syndrome, |
Behcet's syndrome, polymyositis, gingivitis, hypersensivity, conjunctivitis, swelling.
ocurring after injury- and myocardia ischemia is most particularly -p_ref'erred. .

" The medicament according to the present invention may be in any form s'u.itablev for.

the application to humans and/or animals, preferably humans including infants,
children and adults and can be produced by standard procedures known to those
skilled in the art. The composition of the medicament may vary depending on the

route of administration.
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prophyl axi s and/or treatnent of inflammation and/or
for the prophylaxis and/or treatnent of inflammation
v b di sorders, whereby said inflammuations Eﬁ%@&
w‘qgl sorders nmay preferably be sel ect ed fromthe group /001657
consisting of arthritis, rheumatoid arthritis, .
spondyl oart'hropat hi es, gouty arthritis, ' -

. The mé&it&anaRt b e presEiEineahtion rdalyﬁéﬁe%mb@b@%@ﬁﬂﬁlstered

: Jjuvenile arthritis, -rheumaticC fever. synptons -
| parentdlysm sombiaation withi convestional lmectabl%hqmd [cauTienst such:ea water or

- suitabi§ SRR Betyen e iR Qe Birnang for nisction, syeas

stabllwﬁgoégénté solabilizihg iatjents; Emd Buffors; ey be: nﬁakndleaﬁh rsfach injectable
spondylitis, bursitis,:edema, inflammtions follow ng

. composiionsi Thesedpedisaments mayiorexample: b@fmjsmebnaemtaculaﬂy
r..di seases, mgrai.ne headaches,
_'""apeﬁ@ﬁﬁéﬁfé§%?¥§%ﬁ§§%%@ thyr0|d|t|s, apl asti c’ aneni a,

Hodki n's di sease, . , sclerodoma, type | diabetes,
myast heni a_gravi s, sarcoidosis, nephrotic syndronge

. Medicamsnis aceorgiingilocthe presentipventionsmayialep bedornulatedinto orally

adminigheti S5fipokions cRRaHRGIAnG o 'i'ﬁs%iﬁﬁ%"%aﬁﬁ%m*&q'b'e

carriersP6ronipieniss irpsolidoor Rquidfara) (Thelse: compaditins fnaly ddifain -
rophy | axi s and/or treatment of bronchitis, for

convenﬁn@qinweﬁnems sugh @shinding agents fillers, fubrigants, and meptable

wottngisEnf, 1R SSHin 3o s ey, HER a5 Eonopiefl g, Juoh te tabts,

pellets, @aﬁl!ﬂés OdHpsulds; GBhges| dgadous 6edily selutions) rs@speﬁsiangay

pr ef erably be sel ected fron1the gr oup consi sting of
emulsignso e dei powdesegddepms isyitablafar reoongtilution with water or other -

st AT W s T B BB R r-m-y__

preferably be selected from the group consi sti ng. of

flanmat ory bowel di sease, Crohn. s dlsease

The hqtgdgrahfms forjadminigiratiopsnay alspreantain suifa la addiives,suchas

Sweeteﬁ%pﬁé‘?ﬂg‘ﬁ% PiSerp BRI BR R fiiG oghie, ?“0'*-55“90“3 liguid -

composkiohis Tor oralzeinsinistration mialealso baforimilated, cbntainingeedible ouls

rel ated dj sorder may .preferably be selected fromthe

Such hcgm) GRMPOSLoS MRy be mBV%ﬁ"ﬁ"ﬂ)éﬁ@@?pS%ﬁé ip &9 egelatin capsules
Il -derived. neopl asi a (epithelial. ) S

_lnzaun@§#0|~o §UH€basal cell carcinoma, adenocarcinoma, '

gastroi ntestinal- cancer;, |ip cancer, colon cancer,

liver cancer, bladder cancer, pancreas .cancer

The compesitions ekthe prasentinvention may alse ke admipistarsd t@alﬁgw orvia a

SUpppsﬁ&yp cancer, squanous cell cancer, prgstate cancer,

‘The daily dosage for humans and animals may vary depehding- on factors that have:
their basis in the respective species or other factors, such as age, sex, weight or-
-degree of.illness and so forth-- The-daily-dosage-forhumans may preferably be in the
range from1 to 2000, preferably 1 to 1500, more preferably 1 to. 1000 milligrams of -
active substance to be administered during one or several intakes per day.: - -
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| He@en%gﬁ%g%é o

1s WD 2005/ 077896 PCT/EP2005/001657' renal cel
carci noma and ot her known cancers that effect

wOo20041d798d6al cel | s throughout the body, forth CT/EP2005/001657
prophyIaX|s and/ or treatnent “of polyps, for t

d/or treatnent of angiogenesis
. Pha"“ﬁﬁﬁﬁﬂ% r@ﬁ%%?aﬁTs ‘preferably sélected fromthe group

~consi sti.ng of netastasis,  corneal .graft: rejectlon ‘
ocul ar neovascul ari zation, retina

| "l Cox-hiGop2anzyme assal: di'abet hi creti nopat hy;

retrol ental . fibropl asi.a, neovascul ar gIauconaY
gastric ulcer,,infantileé hemagi nomas, angloflbrona of -

" “The CoxHCoXsDBhRYB assay fevednventivecszetisiee cbmipoendsie caniéd out

endonetriosis is particularly The use of at |east one

-3accordl§9k§§ﬁh$fﬂll§miﬂﬁdﬁﬁﬁﬂm@fbonpound of general “fornul a:-

. given: above, optionally in formof one of .the
stere0|soners ‘preferably -enantioners or.

_Approxﬁh@télyeiBw ORItS of the' ORIV CoX-2 l@zymexné?’mamoriemmmnn
re

| east two of the stereoi soners

Habor, Jiehignn.diS A aetalogys asreber 0D and 6040 sesperfively are.

* copen O R2EER ST AT g et onv

- buffer, &R0l epineplirine(5:8 MMyas chrtrabgencThe @:@Mﬂbunds, which-are :

accept abl e exci pients,” for the _preparatiaon;

" to be testad, @ae@alveddn imethyifepnamide er Oénhl/ssadmmémdﬁmdeoata

votume 480yl e 1ot B 5B b2 G MacliGR B Qi is taken eafé_ :

" that thetvehidlsedhcohtratitrl inthelreadtiorehmttark does notsgcesd 8% by |

said inflanmation-rel ated _ disorders. may: preferably

' (volumajvolsme) cThe reaation medisiy fsngubatesifor 4 1ginuas at 87 °c; aad then .'

100k R i rlo bl it pre PAASY s uBpaRE ! . 901

lmmediﬁ!‘éisi hitefethesaddition stihe substriabe,| the Slopeheom@spendi ﬁgfd the eptteal*
tons associated wth |nfluenza or other viral

Y1 :

density j mqre@ae ak480 apnisgecerlad for duminute.clhe Esactionds monitored:with a..-
;gﬁggxa 0t hache, spralns strains, o

' ynovitis, - gout ankyl osi ng ’
spondylitis, bursitis, edems, |nflannat|ons foll ow ng.

dental procedures |nflannat|ons fO||OMAng dent al -
procedures, vascul ar di seases, nigraine headaches

Dot 61 350 o X g S5

nmyast heni a graV|s sar00|d05|s nephrotic syndrone
The Cox-1- and Cox-2-activity mzhumanawhcle blood.is determined-accordingtoa. : -
modification of the method described in‘the publication of C. Brideau etal.,

“*“A human whole blood assay:-fomﬁn.icﬁal?evaluatian,of biochemical efficacyof = -

cyclooxygenase inhibitors”, Inflamm Res 1996; 45: 68-74. The respective part of the:

| description is hereby incorporated by reference and forms part of the present

disclosure.

For Cox-1-activity determination, fresh human blood is distributed in a volume of 0.5
ml to silicone Eppendorf tubes, into which 2l of the compound to be tested or -
dimethylsulfoxide (DMSO) at a final concentration of 0.4% (volume/volume). T_he'
tubes are inverted for homogenization and incubated for 1 hour at 37 °C under slight
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Behcet's syndrone, polynyositis, gingivitis,
_ hypersen3|vity,conjunctivitis, swelling.. : ocurring

wo 3bdsf57 §9FJ ury and nyocardia ischema is nost pe T/EP2005/001657
part| cularly preferred The medi canment accoré)l

stiring; ABoRUSiB heY BIE FonRTHGRR fot ke B 401 0B dB 3ﬁbb?>®n§éf%remm o

collectQ&' Bydteihs %'rélg rtétteérrﬂysme addrtrcﬁﬁbﬂtfb(ﬁﬂ oﬁ‘ﬁetﬁﬁhbﬂﬁ: S4th tube;

an be produce ystan ard procedures known to those

tubes wkrrd ¢erm1ﬁugedrfer a0minutes aldhf00g and,300 41l of supemniatantdst

 aspratgg o thinaF Rtk el pshGtirRes T mucl carent v

Trombéfaweoaémzz %ﬁé&hﬁﬁhdfﬁié dt@ntrﬁé@ﬁﬁir@ B 286 H) RIt%Cﬁj’nﬁ@nn

arent al nbi nati on-w th conventi onal I nj ectab

Chemlt:anAnH Arbor, Mchrgam &hSan, Gatalegus numbier §30831) sfier! s .

recons{{ibin o Lt 452 R FE PRt R R gent <. 'aﬁS

buffersl may berlncluded in such injectable
conposi tions. These nedi canents rnayfor exanp

For Cox-a aqtudydﬁtennmahm.dubaa% Bye prepaned witk2 ubﬂfe&lel qqmmund to: be- |

* tostod pFOMAYGHY R, SRR 3 At B ot ol ol boparine

and 0. 51 f‘frééﬁ ﬁbherpbraaasshmyree SR vprekintimsatedeat7°Cdting 15 -
IOO carri ers .or exc:|plents |n>

I cal | ati bl e ] -
minutes ahtl .o |Q’lqdré4|ﬁrérpr(from&wna&hﬁ;mcal StsLowis, Misrowia US A,

catalogiHigner q?%br?ﬂérﬁe&ﬁai@ri@‘: sl i 5 %%ﬁgme
samplégﬂab‘én 2@ fSP1H00 ‘dofléétion BO0Arf Ethgidetd
such as tabl ets, p Iets granules ca sul es,

% (volumellmlym) mqtham!s are added toseach sample amré thetibesare stn%ed
* and cefigfydsd o 10 il 430D P Sufomatant qrraareted ,

- and ev@'htéﬂ hederitrogén: aﬁﬁbsph&f@dPﬁﬁﬂa@éndﬁEz%@ﬁcéﬂﬁ'&mﬁs
l'i quid oraI fornms for admnlstratlonrra
idrghrgan U.S.A.

quantifiedvisinigran assay kit frami Cayman Ghem

R ST ot OB 3l i

the assagkithi stration may- al so be fornmul ated; containing
edible oils. Such liquid corrp05| tions may be .
convenlently encapsulated in e.g., gelatin capsules.

HI: Analgesia Test: in rats

The inventive compounds are tested for analgesic activity as described above.is
camed out as described-in the publication of K. Hargreavae et al., Pain, 32, 77-88,

(1 988) The respective part of the descnptron is hereby incorporated by reference and
’formspartofthedrsclosure S o S - :

The rats are transferred to the eXperimentation laboratory, where they remainin_ - . .

groups of 5, in makrolon cages with a batred floor to avoid coprophagy. At the
~ beginning of the experiment, water and food were removed, and animalswere . - .-
adequately weighed and marked. . - : '
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- sterile saline splutien

in a unlt dosage amount. The conpositions of the.
present invention nay al so be adm nistered topl cally

wo%oé/dﬁsﬁ suppository. The daily dosage for % 9&)’1657
animal s may vary depending on factors that have

‘Each rgﬂlggzﬁl\)gg \}ég guﬁ@ﬁﬁ% \Ael)é@w?ﬁ BAHI @; St?g‘eéeéo “ﬁ‘tﬁfé@gn mto the left
" hind paw, foﬁb\lvéd’iiy@ danil qfaiﬁ%@wefghﬂvbmmepcmmgmsa&pgngm in. .'

in the ran fron 000, preferably | to 1500,

g’ﬁ‘l’y‘ef@‘tﬁﬂﬁ RAW. i grams of active
subst ance to. be adni ni:stered during . one or several . ... ..
i nt akes per day. 20 - “WD 20051077896. PCT/ MD0O5/ 001657

Two hdtirsafter theogibpiantse irjections! of @nagem ancbelyicle, eachyrat -

- The Cox- 1/ Cox-2 th
receiveg:ey oRAl éﬁ@%ﬁ%ﬁr@sz‘aﬁ%‘&s %ﬂnsuga'eew% %o-the

L A

. Two hodirs afterthe atirfintstrationt ofl thecomporirds oo Ested] thevalues fori -

 ancgob kY S deiinec ST S P AR g%%%“e%aﬁ%é

(

metoc i ASTREEFOV A Bqdpoinids proBdso U ies o,
Once . tiié eetimbiisationpeativdin the thimizels isroveri(i.exafler 5 mmuﬁs) an infra- -

volurre of e fotal voI u of:eag t

' red bearn igme. Aeabia o PoGuOg 4 ineTTEY SU LI blaced belputhe pafs -

vehicl.e -concentration in-the.: reaction mxture does .. .~

paws. not exceed 5 70 (vol unefvol ume) The reaction medi um

 The themnal stiiohis: réviously callbrated 26103 bres)is applied toueaoh of the -
: aracni doni are a e sSups
* hind pelgwith 2t st 1T0RIES RSHYAIR: (TG fesponsR oF @1?0@?% tg Baif gansists -

usly, thies S ffra-red

ofreiig PR, SRR chfck G heiBbr. Spitanbol o 01

react |

light is antontaticatly tarhled.down, dﬂd\MetdlgMcdwpldy nBﬂfﬂZde\ape shows the

rophot oneter Ll Det er mi natj on of

'laténcmuemmnﬂst erwamf&r#e %"Qﬁ%‘u avolf possiblelearing - *

" behaviour.

IV. Test for activity against Edema in rats

- - The test for activity against edema-is carried out as described in the publication of * .

Winter et al., Proc. Soc. Exp. Biol. Med. 111, 544-547, (1962) The respective part of

" the description is hereby incorporated by reference and forms part of th'¢ present- =

disclosure.

At the beginning of each-experimental session the rats:-are deprived of food, and kept |
in cages within groups of 5 animals, the cages being fitted with a grating on the fleor-
to prevent coprophagy: After a.period of 24 hours without food, the animals are -
marked in a suitable way, w'eiQhed-and-— hydrated via oral administration of 30 ml/ kg-
body weight of tap water. Half an hour after the hydratisation, the compounds to be:
tested are administered via oral route, in an amount of 10 ml/ kg body weight as a o
s;uspension in gum arabic at 5 % (weightlvoldme) . One hour after administration of
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The: Cox-1- and Cox-2-activity in human whol e blood.is
determ ned according to a. nodi fi cation of the

: escribed in he publlcat|on of .C. Bri .
wo %%}39&9& HE7MkpSdosiotes7 )

uman whol e bl ood assayfor clinical

the coffKBldy tRffinaly FECAIE 03 gL HeTEapinay i Gy BgaRE

(carrageesjretld welg)uvolume,um sterilel selutlpp),nqected Vlarwbplantar route into-

- the righy R RAW B s, FmoRiielyHier 1Re EnBBeenf infetiion the volume
~of the l@@bﬁd‘bﬁ\?% Héterfrll:f r?é“‘J‘u 9?{3%' {}athométer] Phé E&Hlﬁgs ?Pea -

ne “Eppendorf tu
expressed iromp Readings of themmhme afdhe paneanestaken.every hour after. -

: ui f oxi de at a final concentration of ‘
: admm'%’a}e’%n(é/f&ﬁﬁﬁ@fr@gﬁﬁﬂéﬁ% ROUS hes are i nverted for - v

honogeni zation and incubated for 1 hour at- 37 C under
slight 21 WD 2005/ 077896 PCT/ EP2005/ 001657 ~ stirring:

- V: Testdorantiarthritit egtivity ineats i f uged for 15 min at 105009 .

and 100 pl of serum is collected. Proteins are

preci pitated by the addition of 400pl1 of -rethanol - R

The tost iR ity G BLt 44 asay mltﬂeyémrﬁen o

5000g and 300 ernatant 1I's aspirat

Andersan ebel..shcGin. nvasicer, mmzapmgs (1998)Eiu cespeBtive PHEDF thex .

decr AR kS B o SRR i o i R

" disclosuramber 519031) after reconstitution into 300 pl assay. »

buf-fer supplied in the assay kit. For Cox-2 activity ,
det erm’ natlon tubes are pr epar-ed vvlth 2 pl.of the . ;-

On day§ r%ﬁgs%pﬁ s R Bl o) e conirlilerl e atgthese%gected

eft Hihd Lo i 3 which
o St SO g, g e
are exp&sgﬁd imomdni cal ; “Loui s, M ssouri., . USA,".. cat al ogue

VO RNAE OFINTER TS RE MR ST ?‘fﬂﬂsﬁ;

| butyricufPsspEridea. m@@mlﬁif%m&‘dﬂbil ﬁﬁ%blénié‘l%t&e m/ihe nght hlnd

(vol ume/ vol ume) net hanol are' added to each sanp
paw. and:thel ubes are stirred and centrlfuged for 10

| Approxnﬁ?ggéiy %@g@; déES? %?1% 1o 1§%ay§%9f)er e mje&l%rnnc?ft adq uvant the vclumes _

‘of non-injected hind paws (contralateral) are measured again. On day 15, those rats

of which the confralateral paws show an increase of at least 0.42 ml compared to the

_day of the adjuvant injection.are selected, discarding those animals with lower
volume increases, since their inflammation is not considered to have the adequate -

magnitude. ' :
On day 15 of the experiment, daily administration of the compounds to be tested via

oral route is started, and on each day, thé-.vclumes_ of non-injected hind paws is
recorded. : : : : > :

On Day 25 of the expenment, the body welghts and non-lnjected hlnd paws
(contralateral) volumes are measured for the: last time, and these values were used
to determine the activities.

¢




and evaporated under nitrogen: atnosphere.
Prostagl andin E2: concentration is : quantiffed u3|ng

woasgsey kit from Cayman Chem cal ;. Ann. Ar bor PCTIEP2005/001657
M chi gan, U. S A (Catalogue nunber 514010 after

vi: PEER GBI (Y vdtifRafiintiry e Ui Gasbiophicstd

. inventive conmpounds are tested f.or. analge3|c .

- ‘Activity as described gbove. (s cayried out as
The PGIES rodsiation i eaLInfamMAaN Sipdite and Gagiie Mhassads carmed out .

e i b O A P i

-oxygenbsemﬂyl{ﬁ radigaktiic: MerémandmﬂaThmataysem@te Med Sci Res 17,.:._,i

ferred to the experlne atjon Ia oratory, where
745745 R Thecrosse i S S I s et Donah S orm it by

Qi eyt i

animal s were adequately weighed and marked. 22 WO . . - - ..
2005/ 0778% PCF/ EP2005/ 001657 ? AArat recejves via -
For thisstext 6 salgwistar sats (tedauna;St feligda Codings, Bagcelona) of

approxiiyih 0 S GecH SRR G/ d R kel woon%a‘nas .

" to be testerf atecadminiisterexbliatoralvoute in gine Asabic. ah5%:l (weightvolome) at a

hours after, the subplantar Injectlons ‘of earrageenarr
rate of 10mUk@ni ci e; each rat “receives :by-oral Toute the

conmpounds to be tested,“sUspended in5 %

(wei ght/vol une) gum-arabic, adnministered at 10 ml per

-One holfll aftér administeatitht of thewonpoundsf arsd uhﬂer halotiving andésthesia,

of the conmpounds to be tested, the values for-

- each rabirimplanted:subcyianpossly indbe infpraseapulararea 3ARKERE mm

polyesty Sporte? sBpked 216 cispfsioh o b Rt A

6 hourstdfterethe hmm shbisponges arsiremovéd antiajuenzed sThe: exudates are
after n1nutes an_infra red beam|anp capable

CO%CteGﬁQS’r%MUﬂfd@tt 8 fog(1ominwes.i s. .pl aced below the - - -
The rat$ 8'stémachs are removed and the gastric mucosais detached from the - :

underlying layers and by means of a.10 mm diameter die, mucosa samples from an:-
area between the gastric corpus and pyloric.antrum are’ taken The-mucosal PGE2 is
extracted. PGE2 concentrations from the inflammatory exudates and the gastnc

' mucosa are determined by means of inmmunoassay reagents of Cayman Chemlcal

kit, Ann Arbor, Mlchngan, U.S.A. (Catalogue number:-514010) aocerdmg fo the
manufacturer’s lnstructlons

The present inve-ntibn is llustrated below with the aid of examples. These illustrations
are given solely by way of- example and do not limit the general spmt of the present

invention.




paws. The thermal stinmulus, previously calibrated at
10 Anperes, is applied to each of the hind paws with
1 mnute Intervals. The response of %I;nz
' Wotagoéé@?%kcony sts of raising the paw, thus avo 8&%0“57
contact W th the floor.. Si rrultaneously, the infra- red
-Exampleshit is automatically “tur ned down, ‘and the di gital™
di splay of the device shows the Iatency time in
. seconds. The ?rats are test ed once only to avoid
Examnjesst bl e [earning - behaviour. V.. Test for activity
against 'Edema in rats-The test for activity against
edema is carried out as deséribed I'n -the publ i cat i on

sy""'%ﬁ of8/5%0i Bt Putyl-byFoxy Phonyip(s-RyBloxFetidintt-yi)- ~
methafiener i ption i's hereby incorporated by'reference and -. ' -

forms part of the present disclosure. At the
“begi nni ng- of each experi nent al session the rats are =

L - f Rgg,. n cages within groups of
3)35'%6& 'ﬁ?l.@htyﬁ ag%%| ng. P?tted with a grating on

the: floor- - to prevent- copr ophagy. ‘Af ter . a- ‘peri‘od of 24~
hours. without food, .the aninals are marked-in a
sui tabl e way, @ﬂHd and hydrat €00 a ora] '

- admi ni-strati-on-.gk : N o
Hal f an hour. a the—hy-el-,r-ﬂ i g the corrpounds to CoEy
agA i : i route, in an Lo )

be tested-q

amount of 10ynV kg Ppody wei gt ag a Jsuspension in gum
arabic at 5 % (V@ ght/vol une)’ . Ok 'hour after

adm ni st ration of 23 WO 2005/ 077896 .PCT/ ERP2005/ 001657
t he conpounds the aninals rece| ve 01 m: of the

inflammati-on causi ng-agent:- ‘(carrdgéenin 1%

3 wné‘&aﬁﬂxfﬁ%&yﬂmfte”nﬁ%“ {aﬁzé% 163 Fompolbia s i v%ca in -
cmorofdrﬁtf% g cﬁtgi%h yf o aeeﬁm-wswnﬁt&é@waeeadaad%e

e erm ned usi ng

resulting Insikture mﬁeﬂuxed’ for 9 heawlis) gaobdeto recxmteammtam m .
e vol upe, of the aW -areta(ten”every

Readi n f-t g ‘
(approximalen?Be0s) andisvaparated fogiypes adiGed FesSUP: 17.69
(99% of bretical yield) of 3, 5-d.-tert-butyt~4-hydroxy-»benzoyf chloridewere -
obtained in form of yellow solid, which was used inthe follewnng reactlon step without

”punﬁcatnon T R NN
iR (KBr, c‘r'n°-‘)": 3555, 2058, 1736, 1125. .

b) (3,5-Di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-azetidin-1-yl}-methanone

OH

coo o

Nr___] HCl
H

HO
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| Azettdfrﬁ“e?jc;ﬂﬁxgrgcgabg‘@éo qpérw ?ﬁg presen"

(45 mijof sianqOeods solutienfuf sodium hydroxide thewesultingiselution cooled.to~
5°C apd padepyige BRI

V. Test for.antiarthritic activity in rats The test
for antiarthritic activity is carried out as descri bed

wo200sid99soBubl i cati on of Anderson at al. Ci'¢ﬁEP2005/001657
Invest. 97, 11, 2672-2679, (1996).The respectlve part - :

du‘"g% sz glghtlwelght

cont ral ateral

I S TE b &srffrmwrchlpn@ew ag,
20 mml"ilagéél1 @En%&‘% rdﬁi’ e&?ﬁ ?%)zﬁgsét@e&‘m 8')‘8?‘& TﬁF‘Waé Qﬁded

e ad“uva nsistin

e goeling ivatly wa;srremuveduﬂmmaeﬁan mmerWamﬁed to room-

-temperTmﬁ‘v%r(%'m%ix'ma 2By 53 s o e ions %er%?mese

conditbi. 1l Kot bt W tton LR bEFTal Bines wih iyt ether,

- the ethedearphééesctmmﬂlﬁedt washed with watenrdrigd with sodium sulfate and: -

evapersiobioyahens o Sbin .57 b S o Wi P rom
ethyl a8i31cBoffEiottn ot e [S07% o WeEhEt vielt) oF (4, notte'*-buw
hydroxyifpmnmammmazeﬁdin-hymmethanommre obtainéd in ewdﬂlme

he experinent, daily admnistration of the

farm. conpounds to be testedvia.- oral route is started, ‘and’

on each day, the vol umes of non-injected hind paws IS .
recorded. On Day 25 of the experinment, the body

~ Melting/poight 485~89%Gn- i nj ect ed hind paws (contralateral)

IR (KBr, S0 3505 3900 2958, 1601 <1 52 AR 1434, ﬁ@é{eéh%ii

i 1 TR 0 g4§%‘m%“é¥é.ff -

H)55 (5, TH), 7.5(5,2H). -

' Example 3:

3, 5-d|-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-3-methyl-azet|d|n-1-yl)- :
methanone :

N-—
N .He

3-Methyl-azetidin-3-ol hydrochloride (0,6 g, 4,84 mmoles) was suspended in- ‘

tetrahydrofuran (50 ml ) and Triethylamine (1,2 ml) was added. The mixiure was .
stirred at room temperature: (approximately 25 °C) for 30 minutes and 3,5-di-tert~ - -
butyl-4-hydroxy be’hzoicf-acid.!(‘l' 126 g, 5,1 mmoles) was added in.one portion, the -

27 -




The PGE2 production in rat inflammatoryexudat e and
gastric nucosa is carried out ;; as described in the

-"WOEH@W@&' on of O Tofanetti -et al., "Effect ofp CTIEP2005/001657 :
ni nes de on cycl o- oxygenase act|V|ty in rat gastr

mm%gi%& '@"ba%&?é#ﬂ?é%‘"‘e'f@‘j?ﬁ?'hz&éﬁé%xf@%wnmm

| then heatgd &e refgpgfo( |35§ gpﬂa,. ﬁ:golgd and tl'@ Ina@iulb&gﬁwgiwas fi ltered eff Thef:

AR EoAYalg 4B B TR e e AR IATRBN T -

B acetatéifv%s@ﬁﬂlmh@t@d dried m&mag)ldsklm lsuﬁale filtelecband evaporated to
(\NEI ghtt,vol urre) at a rate of e@ﬁj @3.;)% hour after
© drynesgdhhe cRidedesishier f@ﬁeddg o diediiether to-gie 1,14 g

o RS g G M@(wwww

) azeudlﬁ.ﬂcy‘jpme. frs].. 1 nh a..0,.5016suspension of - carrageenan
_ Rats are sacrlflced 6 hours after-the inplant, .the
sponges are' renoved:-and’ squeezed The exudates are:

Meltin d,f—g? ﬁi‘?ccerftrlfuged at” 6000xG.for. 15 m. nut es:  .

Ofmachs are renoved and the gastric.

IR (Keﬁw‘sam7 ezmcm ffmm,naes mmnmgmeyers and by

sa Sa

?H-Nmar(cncaz,&a i o ABHY 543, 3.8 s, D, Atiim, SH), 4.3 (. 1H) 5, 5.' |

Li ntrum are. taken..The nucosal PGE2. s
(s, 1H)EZ'1L-"C( PGE2 concentratl ons fromthe inflammtory-
exudates and the gastric. t nucosa are determ.hed . ...t
by nmeans of inmunoassay . reagents of Cayman Cheni cal
Example 45: Ann Arbor, M-chi-gan; U.S. A (Catal ogue nunber: ;
'514010). accordl ng.to the manufacturers instructions. -
o The present invention is illustrated bel ow with the '
Synthe%" isloPf1 %Sm-bﬁmsﬁhyﬂfw-béhzﬂ)\%zeﬁﬁﬁlak FHN-hyaﬁbxy- s
. by way of exanple and do not |im1t the genera p|r|t .
‘urea of the present invention. 25 CVO 2005/ 077896
PCT/ EP2005/ 001657

(a) [1-{3,5-Di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-yl}-N-hydroxy-carbamic acid -
phenylester .- . C e S R

1-(3, 5-d|-tert-butyl-4~hydroxy-benzyl)-azet:dm-3—ol (2 279,78 mmols) N,O bis-
(phenoxycanyl)hydroxylammo (2,36 g, 8,58 mmols) (prepared-according to the .
- method described-in A.O. Stewart and D.W. Brooks, J. Org.-Chem.; 57(18), 1992, - -
5020-5023. The respective-part of the description is introduced by reference and - - |
forms part of the disclosure), and Triphenylphosphine (2,45 9, 9.36. mmols) were - : -

28
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Exanpl es: Exanpte is Synthesis of (33,55-di=tart
but yl - 4- hydr oxy- phenyl 34|ydroxy azettdin-1-yi)
womessangsge a) 3,5-Di-tert-butyl - hydroxy ben zayi/EP2005/001657
chloride 40" Goer OH
dissolvedPin[80 it bf akhydrous TatehySyofapie Whe&%b@héﬂ%nﬁttﬁe WsScooled: .

rnnoi es)vas dissolved in” chloroform (150 n

to 0°CTm®ny'al nitrogen atreosnltere; A soluticgpoftisepeapy ueameuylate (184

o, g5t B B AT 98 o5t 08 o

- AfterwSMRPPedhREure Wil AIswed w tcserbdm eanperature’ afid 8tirred

?99% of theoreti cal y| el d) of 3,
overnightt ¥he-sobvent wasiremayed cryduem presgurewiaa rolavaporand the“ '

rude ek a8 pulfed V5 by st‘”@hﬁ#?%&hﬁ%@g%ﬁf Siuent G4iCk).

 After c@!‘»‘tal)izah’é’ﬁ??o Qﬁé‘thﬂ{? eftler 1155g (hﬁ% of theoretical yield) of the. desxred _ o

(3, 5-Di -tent*-but drox phenyl y( 3- hydroxy-azeti d

: 'produah werg loptained aamahlte id bamngha m@ltmg point ofit61+463 %5. .

WO 2005/ 0778% , PCP/ EP20051001657 Azetidin-3-ol .
hydr ochl ori de (Zg 19, 3-tanvol.es)- was dissolved in a 5

IR (KBr, éﬁ@)%sdwabt 295&51720 1qf40an1ss,umws sol.ution of

dodi Um hydr oxi de, theresUl ting sol ution cool'ed tg 5 C ™
H-NMBRACD@H5): ¢idyts; d8)s3i5 (ti 2H), 3,6 (s, 4H), 4,75 (m, 1H), 5,2 (bs, .~

1H),785%&d|3'_})e?t25 (at )“_047 gydr%) benzoyt chI or| de (5 4 g;

-(b) [ 4(3,5—di—tert-bUtyl-4—hydroxy-benzyl)-azetidin-3-yl]-N~hydroxy-,urea

The product obtalned accordlng to step (a) (1, 53 g, 3,8 mmols) was dlssolved in50
ml of Methanol and the solution was cooled to -78°C under nitrogen atmosphere. A

- solution of 5.4 ml of NH3 condensed in 12.7 ml of Methanol at -78°C was added, the

mixture was allowed to warm up to room temperaturé and stirred at this temperature

'in a closed reactor, thereby controlling the progress of the reaction via Thin-layer-

chromatograp_hy (TLC) after two hours. If any unreacted starting product is detected
another portion of NH3 may-be added?and':'the reaction kept stirring overnight. The

‘'solution was concentrated using a-rotavapor and the crude material was purified via -

column chromatography (silica gel, eluent: cloroform/methanol 95:5 (volume/volume)

"o give 0,58 g of the desired product (47% of theoretical yield) havmg a meltmg pomt

of 90-95°C.
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20 mmol es )-obtained according to step (a) dissolved |
in 8- ml of THE was added: ,s Afterwards the cooling
rem)ved, the reaction m xture warne PrRIN 1657

W"t@%n@e ure.: (approxinlately 25 C-and stirred tor -an

e koS5 B8R S B bl v vttt
HNMEERBISTEY 154 BeTrary, 3% Ghi At 56 (BATL 8 TP1RGTS (bs, 1H)

56(bseg|qpqrgi(§cgn)o dryness toobtain 1,9'g of ‘t he- crude Lo
product which is. crystallized f.rom et hyl . .

~acetate-petroleumether. 1,6 g (30% of theofetlcal

) of (3,a-di-tert batyi~4-
E"amp%i dxy- phenyl ) - ( 3- hydr oxy’

azetl d| n 1 yl'): met-hanonevier'e “obt ai ned. "ih cryst al'line
Melting pojnt =185-189C KBr., .cm 1)
Synthessof (SBAR)AEH-E.S:nter-bohid-byatoxybenzovhchmathyl.

.,“azet,dl???&ﬁ%% ?% : -'-‘n{@e 181, 2 8. (bs;- 1H),. 4, 0-4, 2

~ 1H, ‘55(‘slH)- 7,5-"'":
{s 2H ExarrpIeS (35d|
butyl - 4-hydroxy- 9 enz &(3 hydr oxy- 3 mat hyI azet|
ri 2

a)3 5-Qirtﬁdﬁqtyl)4-hn@m H HO OH NO . KCl
- 3-Met hyl - azet|d|n30l ‘hydrochl oride (0,6 g, "4, 84" S
mmol es) was .suspended in tetrahydrofuren (50 m.) and . ) \

3,5-Di-tértitsityhd-hydroxy-bbnzoyl ¢hioride addprepated acoording tostep (a) of -+
' stirred.at roomtenperature (approximtely 25 C for .
- examplgd. i nutes and 3,5-di-tent butyl - 4- hydr oxy benzoic
acid: (%, 26 9,.5,1 nmoles). was added intone portion;, .
_ _the 27 -: W\ 2005/ 077896 PCTJEP2005/001657 M xture -
"~ b) N—[%MaeﬂwmhwmmzbyquﬂRyZaneﬂiw-azehdlneﬁ-yl]—Z 12,2 .
iC C|Q exyl carbodiimde (1 g, 4,84 moles) in
trifluoroy ofuran: (27 m) was added. The reactl

o HN—,
"HC‘I .

(2S,3R)-2,2,2-trifluoro-N-(2-methyl-azetidin-3-yl)}-acetamide (1,04 g, 4,74 mmoles.)
“hydrochloride was dissolved in dichloromethane (30 ml).and triethylamine (2,7 ml ). -

- was added, the mixture stirred for 10 minutes at room temperature; cooled to 0°C. - -
and a solution of 3,5-di-tert-butyl-4-hydroxy-benzoyl ch.lc:ride (1,16 g, 4,3 mmoles )}in
dichloromethane (20 ml) was added. The reaction mixture was stirred at room
temperature overnight, then poured on ice, the phases were separated, the ageous
phase extracted with dichloromethane and the combined org,ahic phases were dried
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on m xture was then heated to reflux for-3,6 -hours,
cool ed and the insoluble solid was filtered off. The

wo 2bdsig7ades: Was concentrated using a rotavapor, tf@r SI001657
remai ning solid dissolved in ethyl acetate, E :

over mghesipi sifaterfil<ioa YS! pEBRERAE dithoBe b gi 't%?;g (B0ge of

theorelzc"aém«?}éﬁ Nif149, 5L dicterichutils. f;mdw-benzmy{p(zs,spa)@_mmyp

t heor eti cal yi el d) 0

azetiding-3:y1}-2i2, 24eifluoratagetamidedr oxy: - ph, . enyl - i
3- hydroxy- 3-net hyl - azeti din- 1- yI) nethanone Nbltlng
poi nt 148-153C. IR (KBr, cm 1), 3497, 3274,. 2963,

IR (KBrlk%@‘) 296WF1 Q@D%ﬁe fsso 114QO(32258H87111:B(1.S 3H) SR
A NMRICO Caiy-i14 5. T s (o 301 A3 (1 2H). 4.7 (i 2H), 8.5 &, 1),

7.3 (s, éﬂl ,@pf{ fjb(v eftu?g;yl(a)df hydr oxy- benzyl ) - azoti di n- 3

[1-(3,5-Di~tert-)utyl-4-hydroxy-benzyl)- azetldln 3-yl].
- N- hydr oxy- car bani-c. aci d phenyl ester OH =~ < NA 1 HO

Example 1740 N OHO OH 1-(3, 5-di-tent

butyl - 4- hydr oxy- benzyl ) -azetidin-3-o0l (2.,27 g, 7,8 -
mmol s), N, O bis (phenoxycarbonyl)hydroxylam no (2, 36

SyntheSis 8f 518(3W|-iérto tgt em@mﬁlmbﬂdemt hod ,

described in A Br ooks Og.

Chem,. 57(18),1992, : 5020-5023. The reéﬁectlve part

of the descri pt} is introduced by reference and

forns part of e disclosure), and Trlﬁﬁghylphosphlne

(2,459, 9.36:y#bls) were 28 ' N- ' .
e - HAILI

A suspension oflithium-faluminiumhydridé {1,369, 36,7 mmoles) in-aphydrous . - .

tetrahydrofuran (60 mi) was cooled {o 0°C, and a solution-of (3,5-gi-tert-butyl-4- .. ..

ihydroxy-;phenyl)a(&hydroxyvazetidiﬁ-:1-yl)v_methanone_ (1,78.9,6,12 mmoles)in - .-
‘anhydrous tetrahydrofuran (40 ml) was added. The cooling bath-was removed, the . -
... mixture was stitred at room temperature overnight and then heated to reflux.for5 - .

hours. The mixture was then cooled to 0°C and the excess of the reducing agent was
eliminated by the addition of a saturated solution-of ammonium:chioride. The mixture -

is filtered and the filtrate was evaporated to dryness by use of a rotavapor. The

residue was dissolved in diethyl ether, the resulting-solution washed with water, dried
-over sodium sulfate and evaporaie'd to dryness with a rotavapdr The resulting' crude
solid was crystallized from chloroform/petrol ether to give 1,33 g (75% of theoretical
yield) of the desired product havmg a melting pomt of 139-142°C )
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WO 2005/ 077896 Pcfl n0051001657 dissolved in 80 m of
anhydrous Tet rahydr of urane. The reacti on m xture was
was, -:. to OC under a nitrogen atnosphere
wo&&f} rt of dliopropylazodi carboxyl at e: §ﬁ%2005ml657
9. 36 rmol s) was added dropvvl se and the mxture was
‘stirred at '0C for one ‘hour:. - "Afterwards t-he-m xture-

-IR.( KBKR3y %] | 98P dmaprusote TARISB0P$163 U7, and st!rfed

e 4ol veht wds refove er reduced

H NMRr(eGBmlf; 8yt 4,4(s, dBH) R (batH), B9 (ddy2H), B, 5¢si2HYAG (dd, 2H),
o purified via colum : cgromatography (silica gel, ‘
. 44(m,e1|'[§br5’t1 (SCM?ZO(S»@H r crystallization from di et hyl
- ether 1,53,9 (46% of. theoretical yield).of -the
desired. product were obtained as a mhlte SO|Id

"‘~~-Exémma\19mg -a“mel ting point of.161-163C- . -~ I'R(KBr, crri -
3540 3420, 2958 1720,. 1440, 1198 760 1H NI\/R
CDCI3 8) 1.4 (s, 18H), 3,5 (t, , 3,6 (mts,

Synthﬁ% of g’ﬁéy%r@xy ééﬁ)uﬂ%?ﬂ -{:gfﬂoiylpcsa&m 3%':&He-ﬁ~gﬁt§lgphenyl

ester [ 1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-ylJ _—

-N-hydro) (y-urea COM6 1 NC/* J, NH3 HO ~--- HO OH
The product obt ai ned accord| ng to step (a) (1,53 g,

'. N n ad 4. 50 . m. of. Methanol .and the',
(o) 35—?&)-%} |on %PEZB{ 0 -

C ‘under nltrogen ‘at nospher e.
A solution of 5:4 m of NH3 condensed in 12.7 m of
Met hanol at - 78C was added, the m xture was all owed
to warmup to roomtenperature and irred at this’
tenperature pR a closed reactor, tb&reby controlling

"~ the progress ¢f the reacti.on .via THi n-%ayer-

chromat ogr agy ~§ TLC) a.f_t..e_L.tV\D ho I 1f 'any unreacted

¢t he) _portion of NH3 -
Koy 'r ing

rotavapor and the crude material was urlfled Vi a

A solution of 3,5-di-fert-butyk-phenoal (3,6 g, 17,4 mmoles )-in 30 mlof tetrahydrofuran
was cooled to 0°C ‘and a solution of trichloro methyl chloroformiate -(2;9.;ml,- 2256 -

- mmoles) in 20 ml of tétrahydrofurané was-added. The cooling bath was removed aﬁd‘ |

the-mixture was stired’ at room temperature ovemlght The solution so obtained was

) used in the followmg step

‘ (b)- &Hydroxyaazetidine-*l -carboxylic acid 3,5-di-tert-butyl-phenyl ester

1

cl
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col um phronatography (silica gel, eluent
cl orof orm net hanol 95 5 (vol une/volune) to give 0,58 -

Wogoﬁloﬁﬁﬁ desired product (47% of theoretical pct/EP2005/001657.
ytel dkhaving a nelting point O 90-95C. 29 WO

TGS P 2L R VA

tetrahy@?&ﬁl‘éhe BBO:l ) ttisthylshine (3 95m0 Maséladded% and @he niiktu.re was
" re ggmﬁ;;&ny@lteg ﬁﬁe ggq(@re,quzlg lecnd room temperature ’
o IS

canule3The Peactior mlbcttuse was leateskip refiux overnight; cooled and filtered. The. o

ﬂlﬁate;jﬁ@mtgert@#m%ﬁﬁsdrlfbgdrogz benlyﬂi’lee chl rele%ipu via column

. chromég‘gélag@ Qi 4 ' SibhE Wiyt a§¥fé[t§ blétrgFgﬁ@‘ 137 volume/volume).

0,83g bf Nhﬁwanetﬁlnedecﬂboﬁylldmd 3 @ﬂl-terhabutyl-lpheﬁyl ester were

obainge n formiat gwiiesoliiBekpg A FieRing poist of J6870°G de
‘ (1,04 g,~4,74 nmoles ). hydrochl-oride was dissol ved
in dlchloronethane (30 m) and triethylemne (2,7 ni

|RI(KB|wa;m 3#1@81 tZQGZ[TﬂYO?j,rwﬂéﬂﬂﬂﬁd for 10 minutes at room. =~
) i g

"H NS (i001s &) i 1&6%23850*&3&6)?#9.333%@ l,al.éZ@ %Hl 46 @n 1H),

6,_9 (s, 2, 'F,E"(%,elH).' noo-

The oompounds of examples 2 and 11 were prepared aooordmg to the method
~described in example 1. The compounds of examples 4,7,9,10, 12, 1 3, 17 and 18
were prepared accordmg to the method descnbed in example 3. The oompnund of
example 14 was prepared analoguesly to the method described in J.M. Janusz et al.,
J. Med. Chem., 1998, 41(7), 1112-1123. The respective descnptlon is lncorporated

by reference and forms part of the disclosure. Lo

The compounds of examples 1-4 7, and 9-19 and their spectroscoplc data is given in
the followmg tables 1 and 2: : :
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di chl oronet hane (20 m) was added. The reaction
m xture was stifred at room tenperature. overnight,
- red on Ice, the phases were separate | A ‘
wo%%bé@a@%’phase extracted with dichioromet haneq’gﬁ#ﬁ%ﬁ"é’o‘my ‘
Table onbi ned organic phases were dried 30 WO 2005/ 077896 '
o / EP20051001657 over nagne5|un1sulfate filtered
-, and evaporated. to dryness to gi.ve 1,42 g (80@6of

theoretical yield) of RS
N-ti. (3,5 d1itent =by¥PW: 47/ hydr oxy- benzoyl
(2S, 3R) - 2- nethmb——qqetdl 3-yl]:2, 2 2

trlffuona acet am de. r, cm) . 2967‘ 1722 1618, "

1560, - 1420, - 1225, 1187 116G%P
43 (m 2H),
"2H)R49 0 (d,- 1H) Exanple 17:

(s, 18H); 1, 5 (s,

2 ly)y,. 7,3

Synt hesi s of
(3 5-dl-tart-

OH O+ d H4AI LI

3H),

(s,

butyl -

élﬁn1n|un1hydr|de (1x35 g 36,.7 mol es)-
t et rahydrof uran (6011) mascooled to QOC, and

A H NNR (€DC 3, . 5)
4,7 (m ZFD

5,

J-i thi

11,4

5

4- hydhbxyxﬁenzyl)iézeffdrn+3.613;:
-HO-.*HO. A..suspensi an_of

um..

|nanhydrC1E

soluti@n of (3
hydr oxy- . pheny
- {| 78 g, 6 12

mol es}. .

Examplejer t Rbut
)-(3- ttydroxy-
1.1,

%zebdln |-y

-4 R

nhydr ous t.
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over sodium sul fate and evaporated to dryness with a
solid was crystallized

rot avapor.

wo 2063797649k or of or.n? pet r ol

theoretlcw
nol t

The resulting crude

ether to give 1,33 g (pea¥Ros/001657 E
yleld) of the desired product haV|ng a

1.0, V. HaWal

A 2 OO
- ftl VYWO2005 077896~

J n.| L; |l9 'JUI IIJL i I Lo JT [ 4 Wag - 1
P EP2005/001557 IR (KBr cnﬂ) 3513, 3331, 3076{
295 , 136p, 1162} 788. 'H-NWR (CDCl 4, ‘3) : 1}4
™ 2,7-{bs, L HI, 2 dd, Zk%33 51(s :gH) ., 13,6
(dd/ 2H. 4,4 m*bl §‘91( 0(3'% 2.
Exahpl e 19: Sywthesis
3~yd-grey—azet dhnc‘%fnu.buxy..b actct — S
3xg-di-tert-bufyl -phedyl estdr (a) 3,5-[]-test-thyI4
th orofofmate 1j .1Cl A solution ¢f ’
13 ert-butyl - her 7 Ies) 30 nt
‘ et rahydrofra Ef S)’gi eq Q?‘(?%)“éh@g s%l ut on
ridhlore nethyl c Ioroforn1ate (2,9, 22,56
motes)—T 20t —tgtranydrof ur ane was{added. —The,
ling bath was renoyed and |[the-ntxturg¢ was stifred
m enperatureov rnight fil e sol uti o so-obta“ned
skd in th E hstep. () H
dr oxy- azet -l {carboxyllic ac Id 3 ' ~
5-di-tert-buty -phenyl ester joorr 32 WD 2005/077896
CT7 EPZ0057 001657, azetidi hol hydrochloride ( R,47 - .
g A22, 62 nmol efs)  was uspende*'in t et rahydr of ur ane
triefhylam fhe: (19 nf) was adde¢l and the
atgg to ref ux|for $§ m nut espHThe
En cool ¢d. to rpomtenperajure and the
-|.solution of the chlordform até accordinglto step l(a)
' slowy added via §- o
14 H OH H
Hy
15 H | NOH)CONH,f H
16 | CHs | NHCOGF, H
H .
17 H OH H
S :
18 | H OH H
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canul e. The reaction m xture was heated to refl ux
overnight, cooled and filtered. The. filtrates
0MFRIREed to dryness in a rotavapor and the
wo?s pu?®¥| ed via colum chromatography (sili é’ H(?s/oomm
eluent: ethyl acetate petrol ether 3.7 v Iune/volune)
j3 g of 3- hydlr oxy- az fldlne-llcarboxyllc acid :
-were obtgined in
ing point df 166- 70 '
, 1610HM®G.{ ' H HIVR
(m 1H) 4,10 (m. 2
] j "("’1 “"}!‘ !3(51'-'-H)">
The conpounds of exanples 2 and 11 were prepared .
according to the nethod described in exanple 1. The
compounds of exanples 4, 7, 9,10, 12, 13,17 and 18
were prepared according to the nethod described in
exanpl e 3. The conpound of exanple 14 was prepared
anal oguesl yto the nethod. described in J.M. Janusz at .-
at . J. Med. Chem, 1998,41(7),1112-1123. The
respectlve descrlptlon is incorporated by reference
and forns-part of the disclosure. The conmpounds of -
exanples 1-4, 7, and 9-19. and their spectroscopic data
s given in the followng tables I and 2: 33 WO .
2005/ 077896 PCP/ E1' 2005/ 001657 Tabl e’ 1 Rg Z R ft4: :
ZExan‘pleIH()—IH ZHO—IH HO  : ‘ ' ey

NS4




SHOHCH3 4 CH3 OH H
34 WD 2005/ 077896 PCTLEP2005/ 001657

WOoR063ysheN02- H H 12 Ph OH H f. .
" 14 HOHH H15 H NOHCONH2 H 4:4 16 CH3 NHCOCF3 H

7 .H Br

H ci , 09 HOHH
10 HOHH11 H .
0 13 - hdImEK05/001657

/7 H OHH 18 HOH H 35 W20031077896

Table OCT/ EP2005/ 01657- 19 H 36 , WO 2005/.077896 .. . o
PCTAKP20051001657 “Table 2: Exarrp I\/EI | i-ng " :: IR H NMR
“'poi nt (Br -an'. ) (CDCI3 8) 7 Lo
S Exampleﬂ Melting - IR 'H NMR
- pomt (KBT. ') (CDC|3.5)
S ~3506, 3262, 2056, 1611, | 1,43 (5, 18H), 2,8 (bs, 1H), 4,04,2 (m,
v 185-9 | 1672, 1449, 1421, 1406, | 2H), 4,45:(m; 2H), 4,7 (m, 1H), 5,5 (s,
' o - 1113 L ,1H)_75(s 2H).
T2 1.46'~9..: 3444, 3344, 3287, 2957, | 1,3 (s, 18H), 3,5 (d, 1H), 4,04,2 (m,
b 4613, 1587, 1456, 1125 | 2H) 4,4 (dd, 2H), 4,6 (m, 1H), 7,4 (s,
A L . ____2H), 7,5 (s, 1H).
3 ' | 3497, 3274, 2963, 1612, |. 1,4 (s, 18H), 1,5 (s, 3H), 3,9 (s, 1H).
148-53 | 1598, 1415, 1235, 1120.| 4,1 (m, 3H), 4,3 (m, 1H), 5,5 (s, 1H),
. : : , - 7,5 (s, 2H).
4 3460, 3250, 2060, 1608, | 1,4 (s, 21H), 3,3 (bs, 1H), 3,9 (m, 1H),
: 1626 | 1571,14011239,1090 | 4,1(m, 1H), 44 (m, 2H), 5,5(s, 1H),
_ - : 7,5 (s, 2H).
7 ~ 173506, 2953, 1632, 1600, | 1,4 (s, 18H), 4,4-4,8 (m, 5H), 7.5 (s,
160-3 . 1383,-1131, 11100 |~ 2H)
9 {3296, 2063, 1602, 1555, | 1,4 (s, 18H), 3,7 (s, 3H), 3,94,2 (m,
| 415120 | 1474, 1449, 1410, 1396 | 3H), 4,4 (m, 2H), 4,7 (m, 1H), 7,5 (s,
10 13330, 1615, 1605, 1565, | 1,3 (s, 12H), 3,4 (m, 2H), 4,1-4,3 (m,
 156-60 | 1463, 1433, 1412, 1202 | 3H), 4,4:4,6 (m+s, 3H), 4,7 (m, 1H),
1 | __TA4(s,2H)
T 2062, 1637, 1594, 1459, | 1,3 (s, 18H), 1,7 (m, 2H), 1,8 (m, 2H),
oil 3,4 (m, 2H), 4,0-4,15 (m, 2H), 4,3-4,4
(m, 3H), 4,5 (4, J=6,3Hz, 2H), 7.4 (s,
' 2H), 7,5 (s, 1H).
12 3400, 3310, 2956, 1607, | 1,3 (s, 18H), 3,7 (d, 1H), 4,1 (dd, 1H)
- 178-81 |- 1570, 1395, 4,3 (m, 1H), 4,6 (m, 1H), 5,3 (bs, 1H),
: ' 5,45 (bs, 1H), 7,3-7,4 (m, TH)
13 [ 3530-3300, 2956, 1606, | 1,43 (s, 18H), 3,3 (bs, 1H), 4,4-4,6 (m,
163-6 | 1452, 1116 4H), 5,5 (s, 1H), 7,4 (m, 3H), 75(m,
' . 4H)
14 3265, 2955, 1603, 1682, | 1,31 (s, 6H), 1,34 (s, 9H), 3,2 (bs, 1H),
{ 144-8 | 1450, 1410, 1129, 995, | 4,0-4,3 (m+s, 4H), 4,45 (m, 2H), 4,7
956 (m, 1H), 7,3 (s, 1H), 7,35 (s, 1H).
15 3650, 3494, 3338, 2903, | 1,4 (s, 18H), 3,5 (m, 4H), 3,6 (s, 2H),
90-5 | 1656, 1569, 1431, 1363, | 4,8 (m, 1H), 5,2 (bs, 1H), 5,6 (bs, 2H),
BE - 1213 7,0 (s, 2H)
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cC 1. 3506, 3262, 2956, 1611, 1,43 {s,
185-9 1572, 1449, 1421,,
5,5 (s,

| H),

wokodsurtgss 2H)
146-9 3444, 3344, 3287, 2957, 1,3 (s,

4613, 1587, 1456, 1125. -2H),

4,
4.

iH),.
2H) ,

4,0-4,2 (m

4,7 (m 1 H),

O42(m

6 (rn,. 1 H, 7.4 (s -.2H

18H), 2,8 (bs,

14M 2H), -
%%%0‘1657-
2,4 (dd.

7.5 (s, 11-1). 3

1113 1
18H)

- B49716
3,9 (s

327429 2967611222 161841560,

ambﬁ)h 14@ 5@%559’@7141@ ]

1B#H(s, 1BH), 1,5,(s,3H), 4,3 (m, 2H).
285, (b1, 20)455 (6 MH)3FB (s, 2H),

.. [T60f8
. ki3s3 -

B, 3. (

- B4697 3
rn, 1j
(rn, 2

1H) . $..2H 4  9,0(d, 1H) ‘ .
50, 2960, 35.151)8331, 3076529m1m A (8, BHX2,7 (bE) 1H)329 (dd, 2H),
) 139-487- 6!43571360L4®62.m 13)9 (s, 2H), §,6\(dd,19H), 4.44m, 1H),
|-1), 5,/5.(s, 745 (s 7351 29 98), 1,5@,2[-1) o
[ 72 (s, . 1@95,295& 1638, 1485, pH43 (s, 1BH)S3,0 (d51H)33,36 (s, 2H),
_L1354—61110 2H) 14068296, 2963%@1&,1!—1),556@@111 )42 (t, 1H),
B, 7 (s, I3H), 3,9-4,2 (m Ll&ﬂ@ﬂ-l)ﬂ‘h(rrl%@ 70L,2H)
396 3H)f, 34132662, 1700, 16427 (1'B(s vau) sm U(m 2H),”
166546, 1605, %60, 1,3 ($.4,38H)2H 4% o és, 2H)
B (n] ]56 60 1463 1433 1412 1202 4
S dH) (m— IF), TAS7H TI 7967 T63 7 ¢5u4 :
1459, 1, (s A8H), 1,7 (m. 2H), 1,8 (m 2H, oil 3,4
" (m.2H), 4,0- 415(m 2H), 4,3-4,4 (m 3m; 4,5 (t,
- J=6, 3Hz, 21- 1) 7 (s 2H 75s1H 12 3400, - 3310, 2956,
1607, 1;3 (s; L7 (d, "1 H),. 4,1 (dd. 1H).,
'178-81 1570, 1395 ' 4, 3 (n] 1 FD 4,6 (n] 1 FD

-(bs 1 H)

- [18H),
ITZT4p

- J10 333p
14, 1- 4,

Oy

Lon
S
" i
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)

1. Cox-1/Cusx-24n

5,45 bs,1 H 7,3-7, 4 m7H 13 3530- 3300, 2956, 1606,
1,43 (s, 18H), 3,3 (bs,1H), 4,4-4,6 (m 1635 1452,
‘wolddshrfk. 5.5 (s, 1 H, 7,4 (m 3H, 7,5 (M pclirabosnsies7
3265, 2955, 1603, 1582, 1,31 (s, 6H), 1, 34 (s 9H)
144-8 1450, 1410, 1129,995, 4, 0-4,3

'Phannaﬁq@glﬁﬁb&ggﬁ-% (m 2H); 47 956 (m 1 H7,3°§ "1 °H

7,35 (s, 1 H 15 3650, 3494, 3338, 2903, 1,4 (s, 18H)
3,5 (m 4H), 3,6 (s, 2H), 90 5 1656, 1569, 1431,

/e agsay: 5.2 (DS, 1-H) 05,6 (bs, 2H) ;o H e
. 1213 7,0(s,2 .-37 WO. 2005/ 077896_PCT/ EP2005/ 001657 16

2067, 1722, 1618, 1560, 1,4 (s, 18H). 1,5 (s, 3H), s
7 .-
The Cogrllcﬁiﬁz ?ngmé %s%g?& théiiﬁferfﬁb% a’nzetfgﬁfélémgn %Ihd.??}3 Wa)s camed
out as dsstsibed HhovelThe (va]um‘ay enzyme(inRibition) of sorpe @m&ntwe K) 5 -

139-42 1434, 1360, 1162 788 3,5 (5, 2H), 3,6 (dd,
compo afezﬂlxe'en'ﬂ&?ﬁ}' ’lﬁfsze? 7,0 s 2H) 18 2295, 2M
1637, 1435, 1:43-.(s, 18H) 38(d1H) .3:36: (s, . 2K),
©©154-6 1100 3,8 (dd, | H, 4;0. (di,.1H), 4,2 (t, 1H),
Tablel:4 3 t,111,4.6 nj1H 7,0 s 21119 3-481, 2962 1700, 1612;

13(s 18141y, . 27(m 111)5-4,0 (m - 211); --166-7.0

1400 4,3 m:2Ky A 6 -(m. 1. 6.0 (s, 7111 73
s: 1H ;9Cvmp9muﬂs/ 077%dm’4bmc!91 2c05/ 001d§a> ' Lo
according to 5x10'5M ‘ Y'Y R
Example | COX-1 €OX-2 coxXa cox2 |
- , .._,: — 377 —
- e e e S
3= | = | ™9 [ 35 | .
4 .. - - |7 246 875 ek
7 - . 35 - - 02 |
T = o= [ 483 | 68 | o
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phar macol ogi cal

wo d7

n _'Deté;.}Y.%gg' bt CRREG AN Gvameivity

g_e conmpounds was carried

1. Cok-11Cox-2 enzyme assay: ;
The Cox- 1/ Cox-2 enzyme assay for the inventive

out as descr %20051001657

he val ues for enzyne inhibition of some

3P dfan bl o

x 1 O4M pM Exanple COX-1 GOX-2 COX-1 COX-2 1 - 37 7

1,51

05/
: aboveaﬁ'l
- . Cox-1

" ‘determined as descri bed

2 978 1,8 .3 349 -

7789

Det.er m.n

ATENCIMR

: 3,51 4. - - 246 3.75 7 35
The Cox-0- and Cox-2-actvity inchumars wholel bk@d is determined as-desbribed -

PCT/ ,MDO5/ 001657

ds of AT Rventa campoun fid Glowing takie 1.

- and._Cox-2-activity. in_human whol e bl.ood is

above.

The val ues of sofe

Table l:nventi ve conpounds are gi-ven.in the follow ng table.

1f. Table If: Conpound hWB i nhibition hWB inhibition. B
according to COX-1 COX -2 Exanple I'C50 (pM LCso (pm) -
1 0,1]0,Gompound | hWB inhibition ~ hWB inhibition
| accordingto |  COX-1 . COX-2
" Example ICsg (UM) leo (|.|M)
1 o1 | 0z A
2 . 05 o8 | }
3 01 o1 =
2 05 05
X7 005 01
Ill: Analgesia Testin.rats ~
The test of the inventiveco‘nﬁpeﬂhdsfor. analgesic activity was carried out as .desbribed
above. The values for SQmé' of the inventive compounds is given in the fo‘llovéing table fll.
Table HiI:
'Cémpound accordlng to " EDg (mghkg) - (;
Example
1 04
2 | 1,65
3 , 0,14
) _ 0,7 .
14 : 3
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e

,.
R T
K

0,8 L-J 30,10,1., 40.50.5 14 0,05 0.1,
Anal gesia Test in. rats The test of the inventive

-WO2008IeHggss for analgesic activity was carried peimpsoosnotes7
- described above. The values for sone of the inventive

W nt follovwngtablelll “Table . .
. Tesf ou%’ﬁ%’rﬂg}ngﬁt&o EDso- (ng/ kg) Exarrpl 6104
2365 30,14 40,7 14 3 40 WO 2005/ 077896° -
The tes? gﬁ%@%ﬁ%@é&na Wits cAffel Ju?és aéédﬁbbaébéﬁé"ﬂétvaﬁ%%@ some.
-for--actvity adai nst dend ‘Was - :
ofmelm@nmcmmomstW@bmhamwn~ M ues of some,. , -of '
“"a’inventive compounds are given it the fol | owi ng tabIe
. |V: Table IV Conmpound according to EDP (gl kg)
Tablel\Exan'pI el 32 28 3 68 4 31

20,5
[

Compound according to ' EDsp (mg/kg)
Example | e
PRI SUUER . __- 31,

V: Test for antiarthritic activity in rats

The test for anﬁarthriﬁ_(; activity was carried out as described above. Thé values of some of
the inventive compounds are given in the following table V.

Table V: -

Compound accordingto | EDso (mg/kg)
- Example _ o
1 | 05
3 | 0,34

41-




17 62 V: Test for antiarthritic activity in rats The
test for antiarthritic activity was carried out as

wo3Bssdded above. The values of some of the igdfs@pmm :

conmpounds are given in the follow ng table V.

P SRR 3 L OB o ol

~ production in rat - i nflammat ory exudate and gastric
mcosa rhePGE2 production in ratinflammatory exudate -
The PGE2 preduetion inres inflamarsatory exedateand gastidaucesaiwas carried

outas J86hed AoVt viles 3 A of B LR BirAIREL 458 given

in t_he@! éﬁaBﬁEVQast ri cnucose PGE2I nflam EDa, (nglkg)

exuda
0,5 41,05,8 14 2, 7 1.8 42 VC%2005/077896

" Table ViCT/ MO05/ 001657

N

EXarriple. .' :--.PGEZ gastric mucose " PGE; Inflam... .|
' | . EDm(mgkg) - | - exudade

L S EDso(mglkg)

¥ 016 | 028

2 37 . | 5.,_9

3 73 05

4 4 10 58

14 27 T 18

- 42

ED P (ng/kg) . 10,15 0,28 2 3,7. 5,9 32;3 ..

(J




Clains:; |. Substituted Azetidi ne conpounds of genera
formula l, R RLANRLI- . RZR wherein A

‘WORPS/eHes s a:--GOrPmoiety, a -CJ-1z-noiety, aptimpris/iootes?
-nmoi-etybonded-tothe ezetidine.ring via its carbonyl -

c|a|m§aftl on. at om -.0f -a- 0--C( -p) -.moi ety.-bonded to the

azehdi thug via I'ts. carbonyl carbon atomi Rl, R3,
;identi-cal -or different, represent a hydroogen’ atonror a

-1 Sublﬁgtgp?qrﬂ &g@@%ﬁd " 'Is’co rat egaﬁ‘r"@dr esents a”

-+ . hydrogen atom. a-hydsoxyl group or::a. Owal koxy .group,.
,i or Rl and R2 or R2 and R3. together form an -
-@0 iz-CH2-chai-n; which is’ optronally substit:uted::
nnth one or nore nethyl gr oups nnth tﬂe provi so that
Rl,: R2 and R3 do not identical | f Xepfesent a hydrogen .-
at om andplf A represent p-a— iety, then at

| east two of : g do not
- ivdentically-tregdfesent p hydrogen tomR¥M3 WO = i
..2005/°077896 PCI} EP2005] 001657 = R4} represents a

~ “hydr ogen ato""'”Oo/ .narry at'I st nmono- substituted
Soaryl Lo grRtp; ot I branched saturated,or
“unsat ur at ed aIrpha ic group, mhrch maybe substituted
v by one- or- mare subgsituerits i ndependently sel ected:
fromthe group consisting of hydroxy, quorrne R
chlorine, bromne, branched or- unbranched S
if- @l koxy, branched or unbranched
4 perfluoroalkoxy and branched or.

= represents a: ~C=Osmorety, a —CHg-morety, a —CHz-C—O-mmety bonded to.the
‘azetldine ring via its carbonyl carbon atem, ora ~—0—C(—O)~morety bonded to the
. -azetiding ring via its oayl .carbon.atom, -

R, R, identical or different, represent a hydrogen atom or a linear or branched,
saturated or unsaturated C-aliphatic group, - . S

R2 represents a hydrogen atorn, a hydroxyi group or a Cq3-alkoxy group,

or R! and R? or R? and R® together form an —O-CHz-CHz-chain, which is
- optionally substituted - with one-or more methyl groups ‘

* with the proviso that R', R?and R® do not identically represent a hydrogen atom,
.--and if-A represents a -CHg-moiety, then at least two of the residues B‘, R?and R®
do not identically represent a hydrogen atom,
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unbr anched C14-'perfl uoroal kyl, R5 represents a
hydrogen atom a hal ogen atom a hydroxyl group, a

wohbd¥iAsep” branched, saturated or unsaturat eg‘CTIEPZOOSIOO1657
- optionally at |east nono-substituted aliphatic.

R Ripresaihiiibaed 2o gl pPieastink y"@%@%‘eﬂ'%

grouf 618 Jihedr @‘I@amhed,ysaterateﬂtarmahhyatw aliphatic group, which
7 nono-substi t ut ed or a.carbox oup,
maypbe sihsibied by&rwffaeg% eRanenty seldcted from the

ol M P A N S

C14aiaimh9,t brancled opunhmnoﬁﬁafﬁm-ﬁelﬂuomalkd*ﬁam)bmnched or
CH4l -noiety | 4CO-R10. npiety, an
unbrapehgdc FﬂHQ&’?’ an optionally at |east

nono-substtMea aryl group, or a carbo)y-group, R7,
R8, R9, R 0, independent from oneé another, represent

" R® represants adiydpogercatomn, a halogeatatdmya hydsaxyl grow,, a linear or
o el o e Sl i g it
groigp AT LORbibey, Sn RALERERY, 8 -CONHSRORIG BEINEED.R"-

 moithg raﬁ-ﬂé(@lﬂﬁéO—Nh&-mbnetm@B—O(@Ht)qlu-@\l%mdty?@mbm:nnaﬂy at '
not represent. an ni G e a--CONHz-noi ety, or a -
leasténmsgb%%te%wbgr% 9[19 ¥ an - NH2-noi ety ' k)
or -an axaheterocycle, and 44- W) 2005/077896 .
- PCT/.EP2005/ 001657 -if A represents a -C=0O noi ety a -
_ .R6 reﬁmsérﬁh Mydtqgématdﬂd a halogenatern dihydroxyl group; a linear or

ar bon . carbon }eéngn?pga&éﬁﬂ%§t')f@g&§k’y ﬁgﬁgéﬂah atic

1t1s:
-9 ro r r}hﬁlet\? 10
. gm%(e?'g‘ﬁg#sg?%%ajég&gn 0] |ona Ty t | % an~NH-CO-R
moiety; ans{N(OH)-0O0ehHinmoiety, anr optionaty.atf leas!s lmmesmmlted aryl
unsat ur a d all hatic group,. than the other one of
QTOLthé?!@ . and R6 does not represent an.-- zH
.or-a COQle ety, optionally in formof one of. the :
stere0| somsrs 'preferably enantiomers or . '
R, R% R’, R, independent from.one another, represent a linear or branched

saturated or unsaturated, optionally at least mono-substituted aliphatic group,

o

with the provisos » - &

that if A represéhts a —-(C:O)—melety, R* represents a hydrogen atom and one of !
the residues R® and R® represents a hydrogen atom, then the other one of these
residues R® and R® does not represent an —NHz-moiety, a ~CONHz-moiety, or a
methyl group, which is substituted by an —~NHz-moiety or an azaheterocycle, and




)

di astereoners, a racemate or in formof a. mxture :of

at | east twoof the. stereoisoners, preferably
woausnryseser s and/ or diastereorners, in any r Spc¥JEP2005/001657

ratio, or a corresponding salt thereof, or a

|fA°1Q=! SRS & -IC=00hpRS tg 4 hetBat=0-mofsty BoREEH 'iéa're azetidine ring

ording to. claim characterized<in. that

vrams -cartienylicasbon afomgofa eQ0(=O)-epoietybonded to the azetrdme ring

*via féigeany i Blark enl ik ol SRR RTand B8 rebresents a -

hydrBg&R atéth oreh bﬂrdﬂb?!y é?ream%a%%uasmﬁ%a 'liﬁ%r Bf‘grﬂnched

represent a Ot w- al group preferably

-satyrateq or mosaturatedel Cgrwp,uthen the pihergneupf these resrdues R

.3“45*? @'Osglfn‘fgﬂﬁrg Rgan.ﬁgfzgg;f '}g%gsg,ﬁrdn ng to one or

~ represents .a hydrogen atom - a.. hydroxyl group or-a .
met hoxy grou Conpounds accordlng to one or nore -

. optiohally in fosmof ne;bﬁﬂmteremmers, ipreferably enaplioswens er-a

soibFESERD. M el B 0 Bt emispogpoe

stefolUmes, éﬁaﬁﬁerHél%aéM/éF arésré«%aﬁrérs"mtaﬁy mixing ratio,
group, ereb said al 1 phatic group may be.

or asawrEespandiag sqlt thareof, onarcormgponding:selvate theegafndent | y

.selected fromthe group consisting of hydroxy,
fluorine, chlorine, bronine, branched or unbranched

st 0 QlcHRERSAE T FIR! and R’,identiol er"

erlluoroalkoxy and br'anched or unbranche

dlffeeant; rapresentrahydrogengatemora lipear oryranohed Cayeatkylgroup. :

~nmethyl group or an unsubstituted phenyl group. 45 WO
2005/ 077896 PCT/ EP2005/ 001657 6. Conpounds accordi‘ng:

3. Conigbupas. Rooftihg 10 biskine! 82 lcifaraplizad IR AT af R de Rs

represents ydrogen atom a hal ogen atom a y dr oxyl

| udenycahqnd wpresamra Gru-alkyhgroupd prsterablmae@walkyl group; more :
ur at ed tional rmno substi t ut ed C .e
prfdB R Gratfbraiiond it Bierl o ol et

- NH CO- RB- m)lety - N(OH) - CONHrm)lety an. .
o(()—lz)4 ONOr noi et 'y, an optionally at |east mono-

Cenmundsramwrmtmwe oF e of iclaimsa -Boﬁba@ctenzed inthat R®

repr%ﬁ?{lggaf lc% & hgfjojﬁge brron)tﬁgg

. Compounds accordmg to one or more of claims 1-4, charactenzed in that R* . |

represents a hydrogen atom, an optionally at least mono-substrtut_edr phenyl. .-
group, or a linear or branched, saturated or unsaturated C1. aliphatic group,
whereby said aliphatic group may be substituted by one or more substituents
independently selected frem the group consisting of hydroxy, fluorine, chiorine,
bromine, branched or unbranched C1.4-alkoxy, branched or unbranched Ci.4-
perfluoroalkoxy and branched or unbranched C1.4-perﬂuoroalkyl preferably a
hydrogen atom, a methyl group or an unsubstituted phenyl group.
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CO- R8-moiety, an -N(OH) CO NHr-npi ety, an .
Q( CH2) 4- ONOr - noi ety, an unsubs noted phenyl group, or

Woﬂmﬁﬂ’i‘}%%y group: 7. Conpounds according to OB TAP200R/061657
claims 1-6, characterized in that Rs represents a

hydrogen atom . a hal ogen atom a hydroxyl : group,.
| inear or branched, saturated or. unsaturated;

. >Corﬁ§éarm§é¢ec>rﬁiggl to&ﬂ{e meg)ﬁﬁlzmsrﬂ@ cbarsicterized hmthat R®
grou r i e y,
repiapniS Rydiogeniafom 4 balngeR miars, ARYArAYAG(up @ linear or

brarg(giéodg%“ é%‘tggprH "p’ 5 : %qg%bgr oge%agg] g{rﬁﬂ a&?r%%tgel Cid

. alipbatisgroup, aneNhigimgiety a ~GO-Kblzwooietys amc—eNHeE@g? mmety an—

N(OR): SR NHeTRIRSh B8O el IO A an dRYoaalnat least mono-

sunk Bty gFORESHS om0 Plri I il o,

- bromtnetattom , & lydroryligroap) an(rjaew-lzaneiertﬁra:h@ﬂ) thtmomy,la;n ahH-
- cofaneieh an SNRHNAO St A o€ -;(&H’i}? FOND- ity a1 <
uns@%@ﬁ?f@ﬁ%&lﬁ’ﬁg %ﬁ%ﬁ%ﬁcgg?é%??g one or e '

nore of cladins 18 of. general fornula I, ‘R6
V\/nerelnArerese C—Om)
: Commdﬁv@r@pydma? B LTS, AN i Char A tﬁar R
repr%é@ﬂé&dr%ég?%?@@héeﬁ?%é‘fﬁ‘gﬁ"?z*%rﬁrﬂég 2 lnearor, .
_brarmeﬂp@ﬂrratedhwmmamratdmopmnmatJeﬂshhon&gupstrhxted Cis -
alrplp,q r&%ﬁg} 3L NFz-moiel br—%ar}\?lqg-rﬁme ?larlMNl-?—réB ‘h" moiety, an -
N(OH}CO-NHg-morety, an optionally at least mone-substituted phenyl gr up, or a
carboxy-group, preferably a hydrogen atom, a hydroxyl group-or a methyl group.

. Compounds according to one or more of claims 1-7, characterized in that R, R,
R?, R', independent from one another, represent alinear or branched, saturated.
or unsaturated‘ eptidrrally at least meno-.subs-ﬁtut €. aliphatic groUp,. S
preferably a linear or branched, optionally at least mono-substituted Cs.¢ alkyl
group, more preferably a methyl gfoup oran ethyl group, which'is optronally
perfluorinated. : x : =




e

. hydrogen atom {la 1T nedr -

an iso-propyl group or a tert: butyl group, RZ

represents a hydrogen atom a hydroxyl group or a
Wwol20058a7896r branched Cl4- al koxy group, or Rl anckmPitesis01657

‘R2-and R3 together forman-O CH2- C(CFl 3) zr chai n,

wher eby the. oxygen atom of .said. chain, is bonded. to.

the 4-position of the phenyl ring, R4 represents-a

9. Compoundgaccarding to oneiers more of gleie d-8.of gensralifognulag, -

or an unsubstituted phenyl group, R5 represents a
fluorine atom a cm(N|ne atmn a brOudm atom

an . ..o
moi ety, or
- ___:_"_-_._-VD-::_.
gsents a

branc'ed CcRI-al kyl gr oup;
_,1opt|onallyv.n f orm of . one of the~
ef abl y enantleners or

lcenmate or informof a nbdure of -at

| east two. of the st ereoi soners, preferably

enant i omers and/ olR*di aster eonmers,.in any mbdng ratioe,

or a correspondi ng salt theréof, or a corresponding

sol vate thereof. 10. Conpounds accordlng to one ore

.or a hydroxyl

stereoisoEE 2
di ast er eohers,

nmore of clains 4-9 of general formula |, Re
whe dilll-' \ A-N'4 3 wherein A represents a
- nmoiety, a =CHrnoiety, a -CH, -C=npiety bonded to.

the azetidine ring viaits. carbonyl carbon atom ova

@) b d
A repres(,:énts g —Ep‘loe- v egth-mone?y a —CHZ-C-O-mo:ety bonded to the

- azetidine ring via its carbonyl carbon atom, or- a —O—C(-O)-mmety bonded to the

azetidine nng via its carbonyl carbon atom,

R', R® both identically represent a linear or branched C14-alkyl group, preferably
an :so—propyl group or a tert.-butyl group,

R? represents a hydrogen atom, a hydrqul group or @ linear or branched C_1.4-

alkoxy group,

- orR' and R? or R* and R® together form an —O-CHz-G(CH)z-chain, whereby the

oxygen atom of said chain is bonded to the 4-position of the:phenyl ring,. - -

R represents a hydrogen atom, a linear or branched C1.4 alkyl group or an
unsubstituted phenyl group, . - -

group, an —NH-CO-CFa-mOIety, an —N(OH)—CO-NHg-mmety, an -O(CH2)40N02-

- moiety,.or an unsubstituted- phenyl group, -

47




azetidine ring via its carbonyl. carbon atom R, R3
both identically represent an i so-propyl group or a

ggg gt yl group, "R2 represents a hydrogen g 'o&mmns7
roxyl group . or a nethoxy group, or Rr an

%@?@ﬁdﬁpf% RIS pldhoh Rtear %fq'e'r"aeﬁéﬁ%-%gﬁw&uvom a

hﬁ?ﬁ tion of “t he phenyl -ring, 48 WD 2003/ 077896 .
yH B 85/001657 R4 represents a hydrogen aton1 a

nethyl group or -an unsubstituted phenyl group;

bR o 5 RSO L e e or
diasterédribds, 8@abbirizé ofF in foih of A Milduf\eRat leasEtwo ofithe

unsubsti t Ut ed phenyl “-gr.oup, or a carboxy group, | f .
stereaisgmerse prefarabjy epgetiomethandlondiasieregmers, in any mixing ratio,

orh pBpring sl it P afRinohalt peldiethetésr.

drastereoners,.a racemate or in formof a mxture of.
| east two. of the ( >' stereoisoners, preferab
10. Commnnd% mecerdingitaene oie mare eielaimsi19 o geperalfgrmulailo,
or a corresponding salt thereof, or a correspondlng
sol vate thereof: 11." Conpounds accordlng' to one or
nore of clains 1-10 sel ected fron1the %roup ’
consi sting of [1]

(3, 5=di -tent-but)]l -4- hydroxy ph hydr oxy SR ?;5

azeti din- 2Ln(3;

5 dj5tertbut_ otten - ydr t'dln 1- yI) nethano
< nei 3] (3, 5-difft
- butyNthydroxy-‘. 3= hydroxy 3 nef%yl azetldur 1y|

>k o
&~ hydr oxy- phenﬁ‘}(B hydroxy 2- nethyl
bt hanone; [ 7]

43yl )- (3, 5- d|-tert-butyl-4-hydroxy-p

-azetldln [ -yJ) -
(3- Bronp- azeti di n-
henyl ) - met hanone; -
(3, 5- di -tert- but yl - “4- nethoxy phenyl) (3 hydroxy azetld
in-1 yl)-nethanone; , , o

wherein

* Arepresents & ~C=O-molety, a -CHz-molety, a ~CHz-C=O-rmoiety bonded to the
azetidine ring via'its carbonyl carbon atom, or a -0-C(=0)-meiety bonded to the
azetidine ring via its carbonyl.carbon atom, '
R, R? both ideﬁtically represent an iSO-pro_pyl group or a tert.-butyl group,

R? represents a hydrogen 'a‘t_bm»;a hydroxyl group or a methoxy group, -

or R! and R? or R? and R® together form an ~O-CHy-C(CHa)z-chain, whereby the
" oxygen atom of said chain is bonded to the 4-position of the phenyl ring,




[ 10]
( 3- hydroxy-azetidin-1-yl}(4- hydroxy 3, 5- d||sopropyl ph

wo20r7a%t hanone; [ 11]
(3, 5- d| tert-butyl - phenyl) [3 (4 nltrooxy but oxy %?01657

grédp,5-di--tert-butyl-4- hydroxy phenyl .
( 3- hydr oxy- 2- phenyl - azeti di n- 1-yl) nethanone [13]
(3,5-di-tent: butyl-4-hydroxy-phenyl }(3-hydro)y-3-pheny .

RE s BREhts A pbomiidaton HRASL0NE) on Nilemplaty @ sCO-NH:

' mOne(y?:ab)Ldimﬂi&ty ann-N(DHCONHsmoitlS lan ~O(CH2)4ON02- :

-tert-budd- 4- hydroxy-benzyl)azetidi n- 3 y1]
molwdaewlsubﬁmu gthphenyl pxoma o gyparbexy-group, . -
but yt - 4- hydr o) y- benzoyl }. (28;
3R) - 2- net hyl -azetidin-3-yl]-

. ‘R%2epredent athydrogereatens . nrethyl Jg?bup ora hydrexyl group, .

1-(3,5-di-tert-butyl -4-hydroxy- benzyl) azetldln 3 6I
[ 18]

ope?aagyﬁnganﬁgﬁpﬂga His eoinend o 4t 6

anone,

- diagferepnhers;a ravehate or i foren bbayhixture of @} Ridst tvo lof the

butyl - phenyl _ester Btlonally in formof a

Steé%?'ﬁ@@ﬁﬁw dreferably engptiomess apdios iastareosners: in any mlxmg ratio;

- or EEESRMGy IR DA G e BbpotiBg R

nore of clainms 1-11, characterized: |n that at . Ieast
npound, of general forpula |1 RR2 3 11 -

11. Comgom?sz@@@rdmetg@mv e gépl@méﬂo selected from the group

conSIstmg of

{11 - (3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-azetidin-1-yl)-methanone;

2 .(3;5-di-—-terta.butyl-phenyl.)z(:?rhydrom-azetidin-1_:=y|%)-me_thénone;-;-

31 @, 5-da-tert-butyl~4-hydroxy-»phenyl)-(3-hydroxy-3~methyl-azetxdm-1-yl)—
methanone;

4 3 5-dl~tertqbutyl-4-hydroxy—phenyl)—(3—hydroxy—2—methy!-azehdln~1 -yj)-
methanone; S S

[7] (3~Bromo-azetidin-1-yl)-(3,‘5-di-_ter_t—butyl—4-hydmxy—phenyl)-méthanone;
[9] (3,5-di-tert-butyl-4-methoxy-phenyl)-(3-hydroxy-azetidin-1-yl}-methanone;
[10] (3-hydroxy-azetidin—1-yl)—(4-hydroxy-3,5-diisopropy|-phenyl)-methanone; .

[11] (3,5-di-tert-butyl-phenyl)-[3-(4-nitrooxy-butoxy)-azetidin-1-yl}-methanone;
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wherei n R1-R3 have the nmeani ng according to one or
nmore of clains 1-11 X represents a bond
wdog 42} M0i ety and R represents a carboxy
W‘)eri{”%actlg‘vat ed: carbonyl group, is reacted \M% %0&;001657
-l east one conmpound of general “formula I'll, R6. HN R5,
‘R4 optionally inthe form of a “cor respondi ng sal't,

SRS AR R GoycRonos ey dsitnct )

f ormethandneaccording. to one or nore of clainms 1-11,
- wherein A represents a -(CGOnoiety or an

(CH2YCOrm| ety, V\/nl ch i s optionally purified and/or
[13@!0 3, Sekery- P“S“’J‘ 991(3913@ ~3‘-bhbﬂ9ﬁézéﬁtﬁn-1-yl)—

ound eneral nula according to”one or

normetiandne; ns 1-11, V\herel n A.represents a-
-(CO-npiety is reduced to yield at |[|east one

conmpound of general fornmula | according to one. or nore

f%ﬁtﬁ@zﬂs 3ldimethfi2 Binlydre et eRiran6-yl)-(3-hydroxy-azetidin-
[14? whi ch |ﬂs optﬁ%nal ly purifi et)j,').zgnd/y g4

|so1-§ll)d'dethanoneat | east one conpound of .general .
formula IV, R~ O O R2R3 1V 51 W 2005/077896 .

~ PCT/ EP2005/ 001657 "wherei n R1-R3 have 't he rreanl ng
(15§ Q-8 terEb R RA%ydFOKEbeAZY )-8 eRdiA-31-N-hy

hat - east one conpound of general for : ST
gi ven above, to yield at \,}

[1 6] N-[1-+(3, 5—dl-tert-butyM—hydroxy-benzoyl)- {28, 3R)—2-methy|—azet|dm-3~yl]-
- 2,2, 2—tnf|uoro-acetam|de -
171 1-(3,5—di—tert-butyl«4»hydroxy—benzyl)—azetidin-3—ol;
[18]. 2—-‘(3,MFteﬁ-bUty%hydroxy—phenyl)—ﬁ—(B-hydroxy-azetidind-Ty‘l')-ethénone;

[19] (3-hydroxy-azetidine-1-carboxylic acid)-3,5-di-tert-butyl-phenyl ester -

optiona’l_iy in form of a corresponding salt or a comesponding solvate. . - -

i

12.Process for the preparation of substituted azetidine compounds of gen'eral
formula | according to one or more of claims 1-11, characterized in that at least

one compound of general formula Il

R\ X—R




| east one conpound of general fornmula | according to
one or nore of clains .1- 10, wherein A represents an

0 y7%80g0i ety, and sai d conpound i s optional |permp200s/001657
purlfled and/or optionally isolated. 13. Medi canent ‘
conprising at |east one substituted azetidine conpound
according to -one ot nore of clains 1-11 and

whePéinRBRP ha0s the meaming beontingeta onalr ymoref edinis £11, X

exci pients. 14. Mdi canent, acc d|n to.claim13 for
-repmesentsta bokd ok GBH@%?H@Q?@QTHS gsents gLarboxy group-or an

et B é‘he% P S4FBOEH fgonere

forffla fipxgenase-2 and/or for the prophylaxis and/or . . -

treatnment of Cycl ooxygenase-2 rel at ed di sorders. 15.
Medi canment according to claim13 or 14 for the o
prophyl axis and/or treatnment of _pain, for the
prophyl axi s and/or treatne Rnf1 anmati on and/ or
foor-the- prophyl axis and/, at ment-. of i.nfl ammat-i on-. -
rel ated disorders, whe A ' inflannation-related
di sorders may preferably b ed from the group
consi-sting of arthritis, rh unatB.d arthritis,
spondyl oart hropat hies, gouty, arthritis,

osteoarthntis, systemc Iuﬂﬂ% erythenatosus juvenile
arthritis, rheunatlc fever, synptons associated MAth
“influenza or other viral inf ctions; comon cold;
lower . back. pain, neck palnlldysnenorrhea headache

t oot hache, sprains, 'strains, nyositis, neuralgia,
‘synovi.tis, gout, ‘ankyl osing spondylitis, bursitis,

optisteig.in thedranokda conesporidingisall, wheteih Ri-RThave the rﬁeanmg
i nf| anmati ons follomng%%dental gﬁrocedures scul a 5
aceardingde oneprgnare;ef glatimdnth to yigld 2 eorppeynd ¢ gama formula

N a@éﬂéﬁb?gﬁ o pquSBf d&agﬂﬁe‘iﬂ L4, vmé% e T g@%gg@ea ~(C=O)-moiety

or SRL(OHACOmoietyy whith is Q)ﬂbhauymurif ad Imn!lm' apﬁmhaﬂyrisolated
polyny05|t|s gingivitis, hypersenS|V|ty R
conjunctivitis, swelling ocuning after injury and

YR S Bl B BEAB it P36 o ne or

_motd ebtlaimns 1911, lwhereln Alrepre%ents ae@:qmmmy is raddmd to yleld at

- treatment of tendlnl r the ¥|aXIS an ?
least eng rempoyRd @& 9§neraé ormu a w&?&’ ghe or more of ¢ a'ms 1-
-1, whereln A represents a —(CHg)-mmety whlch is optlonally purrr ed andlor

lsolated

or at least one compound of general formula [V,

Cl
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and/or treatnent of skin related conditions, whereby
said skin related conditions 52 WO 20051077896

wozg;gol;%%g%/ 001657 may preferably be sel ect egﬁw&%my

group consisting of psoriasis, eczema, buns
dermatitis, for the prophylaxis and/or treatnent of
gastr0|ntest|nal di sorders, whereby said

‘whifSh'FA.R? e B maa'imiqisé&aramg /bR Hofe Bf cBing - ﬁi is

romthe group consisting of I nflamrator
reatited with, atd!eas’trone @bmpaumd oﬁgemna! fcs'mula i givanlaadvey\m yield at
ndrome and ul.cerati,v #ﬁ rtreatrnen

‘leapf ghie Coppolind o ganers) fop a3 onEr gtk offlaims 1-
106NN A repréaifts bnr@J(@E@)Lrﬁoié %almh?&ndﬁégﬁggnauy

‘cancer or related disorderf may preferably

purifiechand/oe optionally isolatedst i ng of brain cancer, - bone
cancer, epithelial cell-derived neopl asia (epithelia{
carC|nona) basal cell carcinoma, adenocarcinona,

13. Mediééﬂhbﬁt eé.%hsﬁgl at léaétWe subshitftaq eetidie éam;s&nf@éccordmg to

i ver cancer der cancer, pancreas cancer,

oneqirmere obclaims: a+1 1camt eptnonajly@neam:more phaanacemtmﬂy
ncer. squanmous cell cancer, prostate cancer,

accgéfﬁgfe ?'P'eﬁ‘gﬁ'm noma and ot her known cancers that
effect epithelial cells throughout the body, for the

)rophyl axi s and/.or treatnment of . polyps, for the
14 Mecgcamam acgatdingdomlaim t3fordhe m'bunguafgzyomwgeaas&ﬂe&)r the

propyR Bl s RoBAE L 080 R A" bt BFcibre, for the

mhllﬁﬁéh of W@W@éﬁé@é—?@fdl@ﬁor Hﬁé f) hy%éié/ éﬁ&/éi’ %bﬁﬁéh?é\'
di-abet hi'c. - retlndgothy retrolental frbroplasia,

Cycm:cygg@amﬁgelat@b rdefastric ulcer, infantile
- hemagi nonas, angi of i broma of the nasopharynx; S
avascul ar . necrosis of the bone and endonetriosis: 16.

15. Medi&sth6Madtording 36 Hakt 130014 f@*ﬁ%r@pﬁilaﬁb%mr%ent of
for the prophyl axis and/or . treatnent” of pain _

 painyfarithe pepphylads endiay treatmest of llﬂemaﬁortaadlnsquhé5 |
pros e SR BRA AR v SOAE il LV BT S
lnﬂaﬁﬁnéﬁnﬁ-félateﬁeth@é@lél‘e/hﬂy p‘refd?ébl?fbe selected from the group o
'conSIstmg of arthritis, rheumatond arthritis, spondyloarthropathles gouty arthritis,
osteoarthntls, systemlc lupus erythematosus, juvemle arthritis, rheumatic fever
symptoms associated with influenza or other viral mfectlons common cold Iower
back pain, neck pain, dysmenorrhea, headache, toothache, sprains, strams, '
myositis, neuralgia, synovitis, gout ankylosmg spondylltls bursitis, edema,
inflammations following dental procedures, inflammations following dental
procedures, vascular diseases, migraine headaches, periarteritis nodosa,
thyroiditis, aplastic anemia, Hodkin's disease, sclerodoma, type 1 diabetes,
myasthenia gravis, sarcoidosis, nephrotic syndrome, Behcet's syndrome,
polymyositis, gingivitis, hypersensivity, conjunctivitis, swelling ocurring after injury |
and myocardia ischemia, for the prophylaxis and/or treatment of asthma, for the
prophylaxis and/or treatment of bronchitis, for the prophylaxis and/or treatment of
tendinitis, for the prophylaxus and/or treatment of bursitis, for the prophylaxis
and/or treatment of skin related conditions, whereby said skin related conditions
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treatnment of inflammuation vreI ated di sorders, whereby
said inflamuation-rel ated disorders may preferably be

xS f th i sti f thrit
WORMGEER. | oL P opondyl 2alt”%r8pa?a. 0s " bEEpresnotesy
arth osteoarfhrit stenm.c
. may; prraraabs Se et AbnghE arit pasisting HwSrasisy eszema, bums
anddSinaiifis, 76P & mﬁgwldﬂaﬁdz& Hﬁa&ﬁeﬁrw%éwc.f{%gﬂha; disorders;
S,

ecton | ower back pai nec

' wmmhmd rgaskpm’(estdmi disorderstray peefemblyubesselected from the -

R g Splepmaley Bk Risedse Biohn's dfBRs eattits
: 1rnfa‘Bié BYivEPs Q"ﬁ,}ﬂ'}o@ &Qﬁﬁfc@ﬁﬁgﬁﬂiﬁg / mw&%ﬁ%f ﬁ%@? Yrfor.the

procedure mmations fol |l owi ng dental proce
prophylaxissandfos treatraent ofi canasnor Beadeehealatqrbdisarders) Whereby

* saifcapgetor SR itaer FiybnBR e Solecpsd g group
cor%s;lgilgsof Byair’ ?é | Bone Bélﬁ’é&roée%elﬁ! eeGivel ?‘l&%!as?a

_ oSItis gingivitis hypersenS|V|
(epcthellal mm:inom@ b&allcbll ggrainoma; a@mnarcmomm @asﬂoihtestmal
cardi a i schem a.

i i%ﬁ'b‘éﬂﬂﬁ? DIBar Raned. BRaciss cancer,
VicdReahce irOPRidst caRBer) Irskﬁ‘P icer, squamous

OVdfgar ITB.CGUt I: Ca | Yy acce ta eXCI p1 ents,
celbmasmr,apmstatebaacen;eetnaimﬂm:ardrmmafmd othdmlmawm aancers that

* effoct pfifglel %sﬁs&repeéwgbﬁ}@gﬁ’q*’q?%ﬁé Blyleae didor treptment of

pol dpﬁy{%ﬁ@ a’ﬁr’gat ment of "ﬁgs'é%di*géddmfde!s;

¥e agooxygenase
preferalalyeml@bted tfman the group consisting of metastasis, comeal graft

rejection, ocular neovascularization, retinal neovascularisation, diabethic. -
retinopathy, retrolental fibroplasia, neovascular glaucoma, gastric ulcer, infantile
hemagmomas angloﬁbroma of the naharynx, -avascular necrosis of the bone

93

and endometriosis. '

16.Medicament according to one or more of claims 13-15 for the prophylaxvs and/or
- treatment of pain.

17.Medicament according to one or more of claims 13-15 for the prophylaxis .and/or
- treatment of inflammation. -

18.Medicament according to one or more of claims 13-15 for-the prophylaxis and/or
treatment of inflammation related disorders, whereby said inflammation-related
disorders may preféra-bly be selected from the group consisting of arthritis, '
rheummatoid-arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic-
lupus erythematosus, juvehile arthritis, rheumatic fever, symptoms associated
with influenza or other viral infections, common cold, lower back pain, neck pain,
‘dysmenorrhea, headache, toothache, sprains, strains, myositis, neuralgia,
synovitis, gout, ankylosing spondylitis, bursitis; edema, inflammations following
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- dental procedures, inflammations following dental procedures, vasculét diseases,
migraine.headaches, periarteritis nodosa, thyroiditis, aplastic anemia; Hodkin's |
disease, sclerodoma, type | d‘iabetes, myasthenia gravis, sarcoi’dosis,,;nephrotic
syndrome, Behcet's 'syndrome, polymyositis, gingivitis, hypersensivity,-

g 'cohjunctivitis, swelling ocurring after injury and myrdia ischemia,

19.Use of at least one substituted azetidine compound according to one or more of
claims 1-11 and optionally one or more pharmaceutically acceptable excipients',
for the preparation of a medicament for the inhibition-of Cyclooxygenase-1, for the
‘prophylaxis and/or treatment of Cyclooxygenase-1 related disorders, for the
inhibition of Cyclooxgenase-2 and/or for the 'prophyla;xis and/or treatment of
-Cyclooxygenase-2 related disorders.






