WD 2005/ 077896 PCT/ EP2005/ 001657 SUBSTI TUTED
AZETI DI NE COMPOUNDS AS
WEYOSODRYGCENASE- 1- CYCLOOXYGENASE- 2 | NHI Bl TORS, PAINBP2005/001657

SUBSTI : A 9) ~1-CYC §£ -2 INHIBITORS,
AR e

of genera of mul a
preparation, nedi caments conprising these conpounds as

The Yiisopt B%ehlih FeiRS sb Sibklifeed ARRIahP S o of general ormuis
(1), misthedior tiesir pfepiratidh, ¥aadieaments coMpHsiAg these compounds as well
prost agl andi ns, |ipoxygenases and thronboxane

as their dsedos ther rrepatationcef @ meglicaraentfar the: feaimantof hesansdand

anim8|say a key role in many physiol ogi cal and
pat hophysi ol ogi cal processes, such as inflammti on,

pain and cancer. Prostaglandins, for exanple, are
produced from cel | nmenbrane phospholipids via a
The rpgtabolitespf raghigesic acidoiuahnes prastagiandins; linpxygenases and

ororBSSE DR S B AR e AR B RSN
in matiyf pleysinlogicaldnd pathophy Spibghe posreses asectkaowflammation, pain

nanely Cycl ooxygenase-1 (COX-1) and Cycl ooxygenase-2
and Qa8RI2) . COX- 1, which is not-induci bl e or rmodul ated by

o S0 1 PERBEHY B N v
cascage openzyroes,ipvolpingthagoanelision bfnarablaid@ﬁ:i acﬁd hd @sdonmabn

. [ f th [ tri .
prostob BAHirEbreg oo bHinbY e PBEHNBI I B 9enet. Foday” two diferent
S e el X RR b [ GO1) and
Cyclopypeaaser? (COX2) expression is stinulated in response

t o endot oxi ns, cytokines, hornones, growh factors
and m togens. Thus, the object of the present

COXiMwetich @hcﬁﬁdm@blléf&\/rhdéulﬁﬁétﬁby @Rfﬂé@éﬂ%idshfé th! ®nstitutive
articul ar Ify sui tabl e as pharnacol ogi cally active
O

p ' : 3 A .
cyclogyyaanasedsofionmmasng isaneitysresppnsible tebithe syibesisaifsytopstective
N T T A ——
triggeps piatylet aggretyationiin bioert prateletef COXSrig @iducible and generally
short lived except in the case of certain tumors where it is constitutively activated.
COX-2 expression is stimulated in response to endotoxins, cytokines, hormones,

growth factors and mitogens.

Thus, the object of the present invention was to provide novel compounds that are
particularly suitable as pharmacologically active substances in medicaments.
Preferably thése compounds should be suitable for inhibition of the Cyclooxygenase-
1 and/or Cyclooxygenase-2 and for the prophylaxis and/or treatment of disorders

related to these enzymes.

It has surprisingly been found that the substituted compounds of general formula |
given below, stereoisomers thereof, corresponding salts and corresponding solvates
show inhibition of Cyclooxgenase-1 and Cyclooxygenase-2.

CONFIRMATION COPY



related to these enzynes. It has surprisingly been
found that the substituted conpounds of general
wo eosrm9d gi ven bel ow, stereoi somers thereof PCT/EP2005/001657
correspondi ng salts and correspondi ng sol vates show
Thus, 'nﬁ‘B'nb'df'lt@ %@c@mb%w@rﬁﬁﬁ@eﬁticﬁﬂféléﬁé|t@§w§lﬁ(]€b%eaz"etidine
RVATI COPY 2005/ 077896 PCT/ EP2005/ 001657
compmumis of gengral rmutasl, aspect s the present invention
rel ates to substituted azetidine conmpounds of general
formulal, R RL ANR5 R2 4 R3 wherein A
represents a -C=O-nbiety, a -CH2-npiety, a
- CH2- C=O-noi ety bonded to the azetidige ring viaits
carbonyl carbon atom or a -O -nygi ety bonded to
the azeti tf_lime ring via itg
R3, identical™~Q di Nerett, represenit\ a hydrogen atom
or a linear or :
optionally at | g§ast nono-substitufed _4-aliphatic
group, R2 repes 2 hydrogen gtom a hydroxyl
group or apRet 3- al¥g gr oup, or and R2 or R2 and
R3 together forma -O CH2- CH2-chain, which is:
optionally substi ed with one or nore nethyl
groups, R4 represents a hydrogen atom an optionally
at | east nono-substituted aryl group, or a linear or
wherdit anched, saturated or unsaturated aliphatic group,
whereby said aliphatic group nmay be substituted by
one or nore substituents independently selected from

h d hl |
A repigenfs & -CoXEiEl. BichiaPdinth arCHr QMg baiddifioe
azetidite HRGVRNEDESrbohycdtBbh laiemhoal K 0.C1ad) héisNeshdd to the

azetidine ring via its carbonyl carbon atom,

R, R®, identical or different, represent a hydrogen atom or a linear or branched,
saturated or unsaturated, optionally at least mono-substituted C4.4-aliphatic group,

R? represents a hydrogen atom, a hydroxyl group or a C4_s-alkoxy group,

or R' and R? or R? and R? together form an —O-CH,-CHy-chain, which is optionally

substituted with one or more methyl groups,

R* represents a hydrogen atom, an optionally at least mono-substituted aryl group, or
a linear or branched, saturated or unsaturated aliphatic group, whereby said aliphatic
group may be substituted by one or more substituents independently selected from
the group consisting of hydroxy, fluorine, chlorine, bromine, branched or unbranched
C14-alkoxy, branched or unbranched C1.4-perfluoroalkoxy and branched or

unbranched C4.4-perfluoroalkyl,



unbranched Cl_4-perfluoroal kyl, 2 W 2005/ 077896
PCT/ EP2005/ 001657 R5 represents a hydrogen atom a
W(haloe/gemetom a hydroxyl group, a linear or PCT/EP2005/001657
branched,' saturated or unsaturated, optionally at
t droRyl @Bup,
reﬂr@ééﬁts@g?drégégtﬁtérﬁ"_g%&aﬁgeéﬂt 'étbm? C%)VN Hgy n%tl e? a Ilg(ra]ar or
branchelﬂi-siammedror gngaturatad, qun)allmi ﬂ@&&tmraﬁﬁub%tﬁuted aliphatic

groups% Fl@éel\&r AN dﬁ%% Enﬁgyy? — %ngérl% Sgﬁw-%ﬂs-monety,
an —N(@P!)f@@fNHéln’fb{é’ﬂyoﬁﬁ nOACHY), 4@N®J ﬁﬂﬁe’tyaé@ Bptiendildatdssist mono-

up, a lrnear "or branched, saturated or
substlmtedtanylar@up, @A carhgyyoraup) east nono- substit ut ed
aliphatic group, an -OR9-npoiety, -an -NH2-noiety, a
-CO NH2-noi ety, an -NH CO- R10- npiety, an

R® repréb&ida RRIMYgénoRY, xa hadgarPhiopnad hydrixyl grasip, a hnear or
nmono-substituted aryl group, or a carboxy- grou tphgtlc

branchgd, smurated or uﬁaeﬁs@ai@énppmqnﬁ%v(ﬁ#ée%ww su
groupogﬁe"t‘ﬁR“’ IR 9”%6%Hﬁon H{gﬁ%.s“ INHARRS B@"a d—=NH CO-R™-

i onhal ["east ut et atic group,

moietpan ONQ@H;) CO-Nigs-maiétypae optiohdlly sltleastunsnnm&stltuted aryl
preferably enantioners or diastereoners, a racemate or
group; Ar ASRRRQTY-AOMPxt ure of at |east two of the
stereoi somers, preferably enantiomers and/ or
di astereoners, in any mxing ratio, or a
R, RQ;CRQr éé&ondem@ittfrmhene@fnptrmr eepreserﬁsephrmarrcg byancheds

r eof dth
saturaigof ipaetiiatese SPHRHINERTh O G Ubshiled AlRnali oy
" given above one or nore of the follow ng provisos

(disclainer) apply, namely that Rl, R2 and R3 do not
optioniallgrin farah bf/one pf thgaeﬂereolmetsg ereferahly eamgtiomers or

diaster GOl Repshgse gt st A bPRREEht pERRby MPelhel ot

sterecﬂéﬁ&‘n@% bréfePaply dhahtibiefs éﬁ@bﬁ@l%ﬁt@re@mdr&ﬁ)anmhﬂding ratio, or a
represents a hydrogen atom and one of the

corre$mmdmga§allta§h%ﬁ@f R6 arcprasPeREngsyaiedgeieoht om t hen
the other one of these residues R5 and R6 does not
represent an -NH2-noiety, a -CONH2-npiety or a

It is highly preferred that for the substituted azetidine compounds of general formula |

given above one or more of the following provisos (disclaimer) apply, namely

that R', R? and R® do not identically represent a hydrogen atom, and if A represents
a -CH,-moiety, then at least two of the residues R', R? and R® do not identically

represent a hydrogen atom,

that if A represents a —(C=0)-moiety, 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 —~NH,-moiety, a ~CONHz-moiety or a
methyl group, which is substituted by an —NHz-moiety or an optionally substituted

azaheterocycle, and



met hyl group, which is substituted by an - NH2-noi ety
or an optionally substituted azaheterocycle, and 3 WO
WQRBSHOBIBI6 PCT/ EP2005/ 001657 that if A reprBGERPROH001657
-(CO-noiety, a -CH2-C=0Onoi ety bonded to the
that ifa eé;bréééﬁts g HCFO)-maoiety, aa*ﬂiflw@l:OammtydﬂOnded to the azetidine
C(=0) - npi et bondd othe 8 ring via
ring V!?aﬁ%ﬁ'&hon&’b@ Atdbma %‘O&ﬁ ?@3@ H%%@Z‘F@"a%'“%"a its

carbogif%@??@?mﬂ éﬁ’djbﬁg%f‘thé‘Fé%mﬁs R° %hﬂ‘ﬁ@rre Feskérn?s”é rFﬁ/_erogen

or unsaturated, optiona eas
atom swladineanbe draﬂomkﬂaSamr@hedLm urtsla&natdde ootlbnall)oaeleaSt mono-
R6, does n ent

o R B S et BGASES ptPdoss o

Mhstd t r n al i phati c group, \NhIChIS
repreéubstdtﬁﬁéd S%EEW hﬁ)lé@ e.g. 1, 2, 3, 4 or 5,

substituents, these substituents may, independent

it eyt 90 S man bt PSS oo Rl L St BrahiB, whicn is

substRGRH BiEond bR FHH?@ de 9. 1unbgap eheds@stia@hts Offiése @u@@ﬁﬂﬂl@ﬁts may,
or unbranched C1’ 4<perfl uor oal koxy, branched

independeatfcoracdorelancther firatarably ibg selected drqsn éhe gmwcwzslstmg of

e P e RIS el XL Brancher

or unbfaﬁﬁﬁbé¢1 @ér‘ﬂh@hﬁlkd)(y, BreshetarembrandHedt Ct-pefirsoalkyl,
whi ch éﬁﬁﬂl substituted by one or nore substituents,

more pigTepaily gotpe feosn the gEpuP eansistiag @fvidiose s it Bhgnethoxy,

ethyl, n-propyl, isopropyl, n-butyl,
etho’ﬁ ac;{%gﬁy/l sec-butyl, tert- butyl, n-pentyl, n-hexyl,

n heptyl n-octyl, ‘n-nonyl, n-decyl, vinyl, ethinyl,

oo b oL i s il i
be s@%ﬂ@ﬁ’e Bgoﬁ dﬁng@%étﬁéﬁrﬁg rﬁ)ﬁg g?gfggést%lﬁbesel&tgd from the

stituents tuents

may,
group mtmmtmjpmﬁméthyineihw afopyr isopragiydrrablityl, iso-beityd csexdbutyl, tert-

butylahpETYh - HERGnR HEP O e -BPPYnBragkh G Ti yppeny.
proplﬁﬂaﬁﬁféﬁgl édlﬁd buﬁ,%anched C2- 4- al kenyl, branched or

branc 4--al ki nyl, branched or
If any of the afore mentioned substituents represents an aryl group, which is
substituted 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
hydroxy, fluorine, chlorine, bromine, branched or unbranched C.4-alkyl, branched or
unbranched C.4-alkenyl, branched or unbranched Cz.s-alkinyl, branched or
unbranched Cq4-alkoxy, branched or unbranched CM-peffluoroalkoxy, branched or
unbranched C1.4-perfluoroalkyl, more preferably be selected from the group
consisting of hydroxy, F, Cl, Br,.methyl, ethyl, n-propyl, iso-propyl, tert.-Butyl, n-Butyl,
sec-Butyl, methoxy, ethoxy and CFs.

Preferred aryl groups, which may optionally be at least mono-substituted, are phenyl

and naphthyl.



unbranched Cl1_4-al koxy, branched or unbranched
Cl- 4- perfl uoroal koxy, branched or unbranched
w@008/0pmed | uor oal kyl, nore preferably be sel ece@HEP2005001657
the group consisting of hydroxy, F, d, Br,_nethyl,
- i = I teyil 3
ootk BO0EYof 43RG R | Sy s wrBr G gn .
identicsl o piifferah, ¢d§prﬁa¢nb@hydrmjelnyatbm ait a liveart or branched Ci-4-alkyl

b . 4,
GroUp DGR BPAIB S aPE T @fgﬁggﬁh i Bd represtar At E%léPEél@HﬁGw@'ky'
group, é‘noﬁ? 'ﬂ?é aﬂl? RS Gl RIRnAGA\Yhd PSS a5, ?Bm%l:gmup, most

|ca erent, represent a hydrogen ato
preferbblyeR! and R?raiecd!mmo@land atprgsenamn ige-priopyt groaipl or Rtert.-Butyl

e
of the s?%rg re"f&%bfg arntﬁ)nﬁé’rs%r%xéfétéréﬁnﬁ’é’@; a'fagéémate or in form

e identical and represent an
of a mnsturepobaMbagirtwsqwfdheasteremsonmfsypref@fﬁbb’pemmlqmers and/or

[
diastefomgHmTb ARG medics 6P Berauifipa 2B HreBhira™ ¥
corresgj@ﬂgﬂgg@ggeqheggﬂstereomsrs a racemate or in form

f a xture of at |east two of the stereoi soners,

preferably enantioners and/or diastereoners, in any

oo R AR hup s SR RIACRMRIR 3V bREIESipefin &
repreS&H® aUidFogén BRME! & hydioxyugr@ub cﬂlamtlabqv@rouphanélm R3-R"
represents a hydrogen atom_a hydroxyl group or a

and Arhaveotoy meaipg givRn RoverBptiepaliaindopmipl ae ¢idhasigreatgomers,
prefe%by&%ﬁ'ﬁ%ﬁ?ers%?tdléﬁl&é i r§ EQé%rﬂgteoéﬁan?rﬁl %% a mixture of at

Isonmers pre enanti oners

least ﬁh/diﬁil memmoﬁsor?emﬁpmmaJIpenaM|dmem arfd/ar diastareemefs, in any
at east two of fhe €o0i Soners r ef
mixing Falif, CEASATERRNGINGAAIL TSl & CoreeaayaingiSalyage thereof
ratio, or a corresponding salt thereof, or a
correspondi ng solvate thereof. Furt her nore, conpounds
Furthefmgen eomlpoﬂndsmf geheral fprmulaa tareprefemedtinovhicla R* represents a
sents a, h

an at | east

hydrogghianat cpUPBdNAERGR HRBk Bshised Pheayl hup 84 tincar or
brancﬁéanﬁﬁpateé%? %h§ét@ﬁat@6 @ﬂééﬁﬂfﬁt@%@gﬁhéﬂe’b@%ﬁd gliphatic group

group, whereby said tic grou
may be substituted with one or more substltuents mdependently selected from the
group consisting of hydroxy, fluorine, chlorine, bromine, branched or unbranched C4.
s-alkoxy, branched or unbranched C.4-perfluoroalkoxy and branched or unbranched
C1_4-perfluoroalkyl, more preferably R* a hydrogen atom, a methyl 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 in-form of a mixture of at least two of the
stereoisomers, preferably enantiomers and/or diastereomers, in any mixing ratio, or a

corresponding salt thereof, or a corresponding solvate thereof.

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 C+.¢ aliphatic group, an

5



may be substituted with one or nore substituents
i ndependently selected fromthe group consisting of
whgasoxisos f | uori ne, chlorine, brom ne, brancheRCDEP2005/001657
unbranched C1_ 4-al koxy, - branched or unbranched
—NH,-Ribidtype -G ONaatiotety, amdNi-Q@REanoiety raor -a) (DI CO-NH,-

~ Cl.4-perfluaoroal kyl, nore preferahl R4 a hydrq
moletaicimOLE e BNOGFARIY o ZREOGHG RS TeRo By Bigny
aroun 3¢ a0 Ao ERYAEER 48R0 oA RGP Py
grouppéilef-ﬂﬂ-?hhybiet%';wt—cmm—moifemiaals{-NHe@@eR%-n;cﬁehry]/aaanm(é)H)-CO-
or. in formof,a mxture of at ast , t t
NH-ighedPEotar ONe-araielin ) isuREiDies BhE agoup, or a carboxy-
groupJhA¢ ReIFEORBLRT 4 tﬂ?ﬁgﬂtﬁ? Reedifhd Qivedl allbve, optionally in form of

correspondi ng sa , or a“correspondi ng sol'vate _
one of therstefeoidemeémsy preferabdy anantignersrondasiengarerss aohcemate or in

om0 T SRRty B Bncior
diastet%c?‘lﬁéfs, | 39& ffﬂ{?igg%tio,sé’ﬁéiﬁéﬁréﬁb&fdih@?sé& W&t or a

ona a st nono-substituted Cl.6 aliphatic
correspoadijng solvate teread05/ 077896 PCT/ EP2005/ 001657
-NH2-noiety, a -CO NH2-noiety, an -NH CO R8-npi ety, an
-N(OH) - CO- NH2- noiety, an -Q(CH2) 4- ONO2- npi ety, an
Also efcrkpdreYcothpd i of GeeralfBRhulaUt fiwAlRers refgesetits 201

a carboxy-group, preferably a hydrogen atoam a brom ne
hydrogemaiora, apalagep atogy, Guydraxyl-appp.m[ikgar orpranched, saturated or

- H2- i - hety, . - _ )
unsatyggedrapy o, & 6B TReRGROR IRy el RaEB oot A et
moietPEgZO-BHLRoiety, ah CHHBORYR®-gicietly, anrd(BH)RBO-RbELRidiety, an

~and A have the neaning given above, optionally in forrB
optiongfly aéi@%mQﬂ%S‘ébféit‘ét@%sﬁg}%%gr%PePé ﬁ&&@%ﬁ%@ipo Regferably a
Last er ' m 0
i
the meaaingigivaar abave]/aptiondilyasi fermaferes, ofithe atgrenisoimeys, preferably

ratio, of a correspondin alt, thereof, or a
enantiognerE S SIRHALPARSS ap daSHBRRE P! INAPTB &) UPBIWE P! gt deast two of

. " .
e SSRGS, BRI BT f ¥, gt
or a cbiresponding lsakitlcéredf, @ st corsespdnaing seivateihatead,

optionally at |east nono-substituted ClL 6 aliphatic
group, an - NH2-

Preferred are also compounds of generél formula | given above, in which R’, R® R,
R, independent from one another, represent a linear or branched, saturated or
unsaturated, option'ally at least mono-substituted C1. aliphatic group, preferably 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
stereoisomers, preferably enantiomers or diastereomers, a racemate or in form of a
_mixture of.at.least two of the stereoisomers, preferably . enantiomers and/or
diastereomers, in any mixing ratio, or a corresponding salt thereof, or a

corresponding solvate thereof.



noiety, a -CO NH2-noiety, an -NH CO R8-noiety, an

-N(OH) -CO- NH2-npi ety, an optionally at | east
WORWsA%I8b6t i t ut ed phenyl group, or a car boxy- grOLIBP2005/001657

preferably a hydrogen atom a hydroxyl group or a

Partic[I%trﬁ/Y;ﬁreﬁrfébPareaéL@bsﬁiu@é azBAdiReGosbuhdsafeyeridisl formula |,

neani ng gi ven above, optionally in form of one of the

stereoi sonmers, preferably enantioners or

di astereoners, a racemate or in formofgA mxture of

at least two of the stereoisoner erably

enant i oners and/ or diastere3ﬂ§Lﬁ, ny mxing ratio,

or a corresﬁg S ng-53 per eof | or r espondi ng

sol vat e thereof.

general fornula gi ven labove, in

R10, i ndependent

or branched,g2d

ich'R7, R8, R9,
nepresent a linear
) unsaturated, optionally at
| east nono-substitutled C1_6 aliphatic group,
preferably a I|inearipr branched Cl.6 al kyl group
nore preferably a né%hyl group or an ethyl group, and
R1-R6 and A have the neani ng given above, optionally
wheﬁﬁ formof one of the stereoisomers, preferably
enanti omers or diastereoners, a racemate or in form of
a mxture of-at-least two of the stereoisoners,

A vl S SRR T Ao S CECRAREl bl e
oz ERIERAS SRRl el ey o OB CEOETFBlncoa o e

azetidind singtvia is cadmnyticadonatpoynds of general fornula |,
"R6 RLA-N5 R4 R2 3 wherein

R' R?®both represent an iso-propyl group or a tert.-butyl group,
R? represents a hydrbgen atom, a hydroxyl group or a methoxy group,

or R' and R? or R? and R® together form an —O-CHg—C(CHg)g-chain, whereby the
oxygen atom of said chain is bonded to the 4-position of the phenyl ring,

R* represents a hydrogen atom, a methyl group or an unsubstituted pheny! group,

R® represents a bromine atom, a hydroxyl group, -an —NHz-moiety, a —-CO-NH.-
moiety, an -NH-CO-CF3-moiety, an —-N(OH)-CO-NHz-moiety, an -O(CH2)sONO,-

moiety, an unsubstituted phenyl group, or a carboxy-group,
R® represent-a hydrogen atom, a methyl group or a hydroxyl group,

optionally in form of one of the stereoisomers, preferably enantiomers or
diastereomers, a racemate or in form of a mixture of at least two of the
stereoisomers, preferably enantiomers and/or diastereomers, in any mixing ratio, or a

corresponding salt thereof, or a corresponding solvate thereof.
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A represents a -C=O-noiety, a -CH2-noiety, a
-CH2-C=0Onoi ety bonded to the azetidine ring via its

w@ a0050mgbe car bon atom or a -O C(=0 -noi ety boPCEEP1005/001657

the azetidine ring via its carbonyl carbon atom R1,

Most ;Eﬁ’tl@@lbhwmréremmm;rWScdﬁger@r@IprrmuIad sedadted oty the

rou represents a hydrogen atom a hydroxyl group

groumﬂonalstmgmﬁxy group, or Rl and R2 or R2 and R3 together

[1]

[2]

[3]

[4]

forman -O CH2- C(CH3) 2- chai n, whereby the oxygen atom
of said chain is bonded to the 4-position of the
phenyl ring, R4 represents a hydrogen atom a nethyl
ro or an unsupstitute hen r ou 5 re esents
& Sbiereii-drhy ooy ey (g i -2 i B A efAnoRe:
-CO NH2- noi ety, an -NH-COCFS noi ety, an
-N(OH) - CO- NH2- noi ety, an -Q(CH2)40NO2- noiety, an
@r5-dbgdri-butybghphgiy3-hgdmxy;azstido-taf poethanonep, R6
represent-a hydrogen atom, a nethyl group-or a
hydr oxyl group, opti onaIIy in formof one of the

{ ' . - -
G S P REBIE2nRGLERACH BRI RTE: ety azeidin: 1)
anethea®net wo of the stereoisoners, preferably
enanti oners and/ or di astereoners, in any mxing ratio,
or a corresponding salt thereof, or a corresponding
%»gé Rtct- bl] ﬁ%ydr@xy)@ngﬂﬂﬂﬁﬁ%%y@ﬁ&ﬁ@%tﬂw@%/T)

st part| ularly preferred are conmpounds of general
frmethdreone; sel ected fromthe group consisting of [1]
(3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-azeti.d
i n-1-yl)-nmethanone; [2]

[7] (3(B?roﬁTdiazétﬁm ~1byy- }0 Srdaatbutyi 2-hydtogysphenglirdéthahone ;

-yl) - met hanone;
(3 5 di -tert-butyl -4-hydroxy-phenyl)-(3-hydroxy-3-neth

91 3#3d'%ﬁ%4*z P FRRIAD S v msetein L aeinapons

[10]

[11]

[2]

[13]

[14].

[19]

-azetidin-| -yI ) - rret hanone [7]
tidin-| 5-d t - but yl - 4- hyd -
h en@r ﬁ%@ﬁ%@éﬂémr -y}s -(4- hg/droxy-é 5- glfsoprgpyyl-pheny%-nqgt)%ngne;

(3,5-di-tert—butyl-phenyl)-[3—(4-nitrooxy—butoxy)—azetidin-1 -yl]-methanone;

(3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-2-phenyl-azetidin-1-yl)-

methanone;

(3,5—di-tert-butyl—4-hydroxy-phenyl)-(3-hydroxy—3-phenyl-azetidin-1 -yh)-

methanone;

- .(7-tertfbutyl-3,3-dimethyl-2,3~dihYdro-benzofuran-5—yl)-(3—hydroxy-azetidin-

1-yl)-methanone;

[1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-yl]-N-hydroxy-urea;



[ 9]
(3,5-di-tert-butyl -4-net hoxy-phenyl)-(3-hydroxy-azetid
WO pe03AY18Y6 met hanone; [ 10] ( 3- hydroxy-azeti di n- RCT/EP2005/001657
-yl)-(4-hydroxy-3, 5-diisopropyl - phenyl ) - met hanone;
[16] [ 11!11 [1-(3,5-di-tert-butyl-4-hydroxy-benzoyl)- (2S,3R)-2-methyl-azetidin-3-yI]-
5-di -tert-butyl-phenyl)-[3-(4-nitrooxy-butoxy)-azet
|212r?- trlfwyrq-aﬁ@f@naﬂ%ne [12]
(3,5-di-tert-butyl -4-hydroxy-phenyl) - (3-hydroxy-2-phen
yl -azetidin-1-yl)- .nmethanone; [13]
[17] (3, B{3I6-didett-Dutyiy- hﬂdﬂwgrmyymwﬂydh-iﬁ -®hydr oxy- 3- phen
yl -azetidin-I1-yl)- nethanone; [14]
.(7-tert-butyl -3, 3-di met hyl - 2, 3-di hydr o- benzof uran-5-y

[18] l % '3?Zg(_SEB/—Q[—é@f‘ﬁ@tﬁ{tﬁg%iﬁ}d%xylpﬁéﬁylﬁl (BaHYRRSxy-b2Stidih-4 -yl)-ethanone;

4- hydr oxy- benzyl ) -azetidin-3-yl]-N hydroxy-urea; 8 WD
2005/ 077896 PCT/ EP2005/ 001657 .
[19] N [@ fexadrgxw@%q'ﬂeﬂu%rboszm%i-gigﬁ@ﬁ?&&;ﬁ)l)'fY'-Phe"V' ester
(2S,3R) - 2-net hyl -azetidin-3-yl]-
2,2,2-trifluoro-acetan de
1optoreilgin fasm Oia@p9rreap<mdjn@>%§1t@éﬁz%ﬂr5e&99@mnﬂ sRivatg; .
[18] 2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-1
-(3-hydroxy-azetidin-1 -yl)-ethanone; [19]
In andtﬁehd@bém%@pféssnﬁlt irarchtion aelbtesyb & process for the preparatlon of the
)-3,5-di-tert-butyl ng esteb B I onal
Inventwﬁ ﬁh“é)‘-’rt' lateéo’a‘aeélgmﬁﬁfﬁaowﬁ% Heneraigerma [?ohgf"ﬂ@ bbove,
viat t ntion
accorfifia!Bnieh 3L 8 BRE ORI ST RATDImUBIE™ e
i nventive substituted azetidi ne conpounds of general
formula | given ahove according to_which at |east
one conpound of TR X-R RR3I I
wherei n R1-R3 have thy nea g given above, X
represents a bond or 3§ 4)- nmoiety and R
represents a carboxy 4 an activated carbonyl
group, is react e(i_laz

wherein R'-R® have the meaning given above, X represents a bond or an —(CHz)-
moiety and R represents a carboxy group or an activated carbonyl group, is reacted

with at least one compound of general formula lil,

HN



with at | east one conpound of general formula Ill, R6

HNRS 4 111 9 WO 2005/077896 PCT/ EP2005/ 001657
wopisormsbéy in the formof a correspondi ng sal BCT/EP2005/001657

wherei n R4-R6 have the nmeani ng given above, to yield

. 4 i .
onior By HELE ARRESElor TR IngEfen s00yie HEShebnggror
abové, wyﬁ@at@nfpodrﬂr?ﬁ)germral%fprmulad givarHabo G winéreiryR' to R® have

which i s optiona |
the mea@ngdien ShRVEERY ArrgPrgserts Tlies %brmgie'a?rﬁﬁankéclaﬁ-CO-mo'etv,
whlch?%gggéﬁn%ll)géﬁﬁﬂe% dnd/8FEpRirbIk) isqBteRRent s a -

reduced to yield at |east one conmpound
of general fornula I, vvherel n R1-R6 have the neaning

and offgn %]w%bﬁ%ae%ﬁ‘ﬂ'ﬁder&égﬁﬁ SFoSntebiomitls [ o Peprespfis a -
(C= Ok@%%y?ﬁ‘?ec&ﬁéﬁ 18fat 42Re bRk doPipBUrR d)f\éer%raﬁoﬂnugl wherein

e R1- R3 have the neani ven above,
R-R |r£avedhetmelamnglgl\@ln aleoyve anchA repressigia —36 paiely, which is

. formula |11 ven. ab ield at | east one
Opt'or?jbﬁ%iﬁ'ﬁ@d@ﬁd&(m'gpa ﬁ‘ﬁﬁtgdy wherein R1-R6 have the
nmeani ng gi ven above and A represents an 0-(C=0
noi ety, and said conmpound is optionally purified
or at laasl @re opmpounad Pf geselahfarmula Bbnpounds” of gener al

formula (I1) may be prepared by conventional nethods
known

O

R’ o\(

Cl

wherein R'-R® have the meaning given above, is reacted with at least one compound
of general formula Il given above, to yield at least one compound of general formula
I, wherein R'-R® have the meaning given above and A represents an O-(C=0)-

moiety, and said compound is optionally purified and/or optionally isolated.

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

The reaction of compounds of general formula (I1) and general formula (lIl) may also
be carried out according to conventional methods well known to those skilled in the
art. The compounds of general formula Ii may either be used in form of the free
carboxylic 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



to those skilled in the art. The reaction of conpounds

of general formula (I1) and general formula (111) may
W@bk®se/0718¢6 carri ed out accordi ng to conventi onaPCTEPIVOEIB01657

wel | known to those skilled in the art. The conpounds

sklllecfh tﬂ?r i é%l %‘;é?%l%il@ {nth RN-BidyRRIheR§Icamssiinilab o Biidr coupllng

oxylic acid, 1. e. Rriepresents a -
reagegtsoup, or in formof an activated carbonyl group
Sui tabl e activating groups and nmethods for activation
are wel |l -known to those 10 WD 2005/ 077896

The r%&bﬁ%ﬂ@éﬁ%ﬁ%unﬂk@f log geherdl fiernaula || mcgcompbumds pbgeneral
with N, N-Di cycl ohexyl carbodiim de or ot hgr couplin
i

formuleciiigje preferatiis caiad Pt Sesuiable &ﬁ%@uﬁag gm wcfgéﬁ %reshy'
ether, ﬁg{é%@?ﬂf Q&P,&% OcHrrh%?h d tﬁé’ﬁl@"F@eédﬂbgl o

out sutalereactlonnre
tempeitfte@andireation tirats emay V@Mca,leydarbxbadaangeh Tmatwnperature is

preforahly KaRki Fs ANGo ACOLIS RRIGIIS: b ERPTPRIGAISY AL C and the
boﬂméﬁgﬁﬁ ?H#ge?edcﬁon %@élﬁha@uﬁab%qeabﬂoﬁ hﬁyésafgggvgfy over a broad

erature, i.e. approximate
rangepé! frovm a)fnvmtmmﬂtesheseearal hoarsredi um Sui t abl e
reaction tinmes may vary over a broad range, i.e. from
a few mnutes to several hours. O her conpounds of

OtherQﬂﬁE{S cfsoéfrﬁér%rél'fo rﬂ@l%rlg'%&errﬁRrr@EF&feﬁtsaén @%fl‘l/é’té& @rbonyl

grouplnc ut are not limted to t
groupancldeled:iut aré desljimied jalthedaside ehiasislesaaniyhiridess ml)&ﬂéﬂkyl

oy G, SiPESEEL byt LA B E'S Al AR g v

phenyf @3RY! gnd of general fornmula Il is an acid chloride it
'S preferably prepared by conventional nethods well
known to those skilled in the art, e.g. by reaction

o B REr BRRREST BEPBION IR IPRIS A Ry H miforanly
prepaféd B?'c‘éﬂv@ﬁtmﬂ?@h&éth@dj\é erlllcll@nowml@rthbse sallldd(tdntrw arnaé gnby
agen al so be used as the reaction mediu

reactlcptqf@mms}peicti@ chmpOURE ligenerl Tpiaaila | B ferBdhdne free
carboggfccééla gfﬁii éﬂrgl cﬂg?% ot UxaR CRICHRRC WheFeBiEShia chitfinadRg

re n
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 |l with an azetidine compound of
general formula 11l is preferably carried out in the presence 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,

pyridine and the like in a suitable reaction medium such as a hydrocarbons like

11



t heret o hydrocarbons such as benzene, tol uene or
xyl ene, hal ogenated hydrocarbons such as

woredosprseechl ori de, chl orof orm or carbon tetrapdi/@rPiod&001657
or ethers such as diethyl ether, dioxane,

benzehB! {GRIBHYE 6ff ifiae, Hal6herpitba xyaidvanisony liketmethyleschidrideo
or nore of these afore nentioned conpounds. Suitable

chlorofarercoil carbondeisaehietidasoratbersssuah andietng sthery digxage,

oyer a broad n far ,
e Gy e TRk 5 B B8 v o g o v
mentidReERRpbIngs \Sid redistivhsmay Hisd be eatriezhoutfin @reaction medium
chl oride of general formula Il with an azetidine

basedqunpie 0d msire of dhe afare maentianed gampeuURRSARG Watsr I & biphgsic
svste gut in the presence of inorganic base such as sodium
y rHydrom de, potassi um hydroxi de, sodi um carbonat e,

pot assi um carbonate and the |ike and/or in the

presence of an organi c base such as tri.ethyl I ne, .
Thosepshilest indharet uGerstans that & fas,FEmPOENA ©f Senkral fmilan! is

e85, D1 531 B 18 g 1
substiﬂﬁfz@mpadtﬂiohm hygdrolapingrolip& in tiet Srplositiohl afithel@zetidine ring,
then reRelian oy AR ok Dadm BSM4RE: hardjes G e 2 said Bicord
et . .
oo B LEIINE Sy el kg9 nd 0o o,
selective mairolysis aftibe respeative @sierbynediction withse guitable baser

protorBhies Ay Bk S N LSRR ot e yfgesction
mediultnE?rhY EorhPhs€ eoRasHIbNAT oRRINRT SblvémsTWhith éreicffar]tci@")ﬁéret@tally

_ he formof an acid chloride and conpound o _
miscilje méthadhefagueslis phesei suchsap mathanedethiang!, giepanol @pg the like or

o sur R o5 Bl R 8 kb 8B, Fipetor
tempetgivile @RbaEhERorpfithesAbg vahcolerla bayaeuphgp, pieferabiysfrom -20°C to
case, the conpound of general formula | nmay

. [ ] L be
ambiesty tempeatwien i.esaprreximately<f of peidsrem seyergl dopes iq geveral
days ester by reaction with a suitable base, preferably '
“l'i thium hydroxide, in a water-based reaction nmedi um
whereby the reaction nmedium nmay conprise conventi onal
organi ¢ saolvents, which a tiall
If the act?vated derivative of generanor%Slapigra rln"flxedy ar%yc}ri%teaslalic\{ compound
may preferably be prepared by reaction of the corresponding free acid with an alkyl
chloroformiate or an aryl chloroformiate compound, preferably in the presence of a

base such as triethylamine or pyridine in a suitable reaction medium.

The compounds of general formula |, wherein A represents a —(C=0)-moiety, may be
reduced to the corresponding compound'of geneal formula |, wherein A represents a
—(CHa)-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 compound of general formula |, wherein A
represents a -(C=0)-moiety contains one or more further groups, which are
suceptible to reduction, these will also be reduced and suitable steps of protecting

these groups may be required.
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m scible with the agueous phase, such as net hanol,
et hanol, propanol and the like or a suitable ether
W@ a@k/027896 et r ahydr of uran, di oxane or di met hoxyRCTYEP®N5/001657
Reaction tenperature and reaction tinme may vary over
a broad range, preferably from-20C to anbient

The reion s Pegioely caflRreoct i & bt <Al medEaigL e ptner.
prefer%ggﬁai@{ | eireY RtiahyaroHirseie, @Iﬂ%ﬁéidﬂ@im@ﬂﬂ»@f?ﬁwdﬁe reaction

{
pretrerably be prepared by reaction of .
temperature snarreactior tise may vaw oversm begad rangen ed. dfosn mimbient

temp b TEnce npraxiisted 2. n Y RALEE po ki Br B abybR aicfum and
from $&VeRalSHinuAds & s&rFhEl Rsurgedi um  The conpounds of
general fornmula I, wherein A represents a

-(CO-noiety, may be reduced to the correspondi ng

conpound of geneal faornul a |l i
The CRTRTIS s S Tighde Y el ptERLH) BeBrESRERTEM ompouncs
of germétaMorf@Wy, to those skilled.in the art. A preferred
reduci ng agent is lithiumaliumnium hydride. Those
skilled in the art understand that if the respective
conmpound of general fornmula I, wherein A represents a
-(C=O -npi ety cont aiRy re®brt her groups,
which are suceptible toy NONn, these will also be
reduced and suitable steps of prlotecting these groups

may be required. 12 WO 2( 96 PCT/ EP2005/ 001657
The reduction is prefe #fied out in a suitable
reacti on nedi um suchtras ethef, preferably diethyl

et her, tetrahydrofurane, diokane or dinmethoxyethane.
The reaction tenperature arRPreaction time may vary
over a broad range, e.g. from anbi ent tenperature,
i.e. approximately 25 Cto &he boiling point of the
reaction nediumand from several mnutes to several
hours. The conpounds of general formula IV may

wher&é%ﬁlﬁ?ﬁ@e B@ee\ %ﬁ%@e&vérﬁ %B]O\%), yOPe%%%on (\)I\flitl‘g(%gﬁgggljene inan
anhydrous solvent such as ether, preferably diethyl ether, tetrahydrofuran, dioxane,
dimethoxyethén and the like. Reaction temperatures may vary over a broad range,
whereby preferred temperatures range from -20°C to ambient temperature, i.e.
approximately 25 °C and suitable reaction times vary from several minutes to several

hours.

The reaction of compounds of geheral formula IV with compounds of general formula
[l may preferably be carried out in the presence of an organic base such
triethylamine, pyridine and the like in a suitable reaction medium such as
hydrocarbons like benzene, toluene, xylene, halogenated hydrocarbons like
methylene chloride, chloroform, or carbontetrachloride, ethers like diethyi ether,
tetrahhydrofuran or dimethoxyethan or mixtures of at least two of these afore
mentioned solvents. Reaction temperatures and reaction times may vary over a
broad range, preferably from 0°C to the boiling point of the reaction medium and from

several minutes to several hours.
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I R/ R3 V wherein R1-R3 have the neaning given

above, by reaction with di phosgene in an anhydrous
waologermsIcuch as ether, preferably diethyl etheCT/EP2005/001657

tetrahydrof uran, di oxane, - di net hoxyet han and the

i ke. Reaction tenperatures nmay vary over a br oad

f d f
The shBBitac, At eDnpRRS oL bENGE! Byl S bidPesed by
conveﬁlﬁenémbgfao% de%%ﬁbbeﬂnth@ﬁﬁom& ¥fof é?é'ﬁn%@’ﬁr‘@'R 'Géléﬁr?ér J. Org.

to sever hours. The reactlon of COHDOUH
ChemgyetR673132f @072 A.G \Andersoo @mbuho@rg;fClmneﬂSVZf 67;@95;3 N.H.

cromyel 6 Bl PR GRS 2. 7 oty irh ANt g BREproRei
Chenl. '1%5 @zzagswgaajal/seprR@ﬁkbwskmcalu'nwmh 1881, 783-784; J. Frigola
hydr ocar bons | benzene, tol uene, é ene,

et al.,kaMesb fzhasa., HQBBOB&%%&D;&J”M ByBknb Med oShem,, 1994, 37,

410530407 3 PEBbert 17 PR SiRER P20 oo 0B Tl B ot o

Tetral%d@bnrmteeé 7993, 8agu8y, Wrsat71de . PoEH 6t alwemtrahwdon Letters
sol vent s. Qeactlon tenperatures and reactlon tinmes

199132 (#70\&93%6988 obdl odmhgtal. dretpeacysies, P84 3% 1 -bhd; RH.

riga ki p53- R3bCED B, Tiod X8 2132350 P gaq &t o Y BR)

CherrPCﬂTQQHPZQOSQM—W UB 6073640 ahdtref@rmc@sl cﬁhemethem’rﬁonmis
general formula Il may be prepared
respeetwa/ewﬁﬁ% ohie HRSOrpSN A58 BErHRHeRFIseR by Wf@ferm and fgrm part of

the PSRRI, fer con et al . 3. &rg. Chem | 1972, 37

3953 NH Cromwell et al., Chem Rev., 1979, 79,

Ina fli %%%gc%g%régéﬁt @5@&'%3%& a}kﬁ{gﬁéggypgl icgsgalﬂ?ﬁ% pfeparation
of salflbg(ggjfsubgg@ﬂ%cg?z%t%ng?bﬁ@@nglgtgf gltengral for\l&ﬁﬂi/e mW@mtereOIsomers
therequxymerean at least one compoun of general formula (1) having at Ieast 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 inorganic acids include hydrochloric
acid, hydrobromic acid, phosphoric acid, sulfuric acid, nitric acid, 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 (1) having
at least 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. [NHuR4.n]*, wherein nis 0, 1, 2,
3 or 4 and R represents a branched or unbranched C1.4-alkyl-radical. Suitable

reaction media are, for example, any of the ones given above.
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4195-4210; J. Frigola et al., J. Med. Chem, 1995, 38,
1203-1215; M Poch et al., Tetrahedron Letters, 1993,
W@200608896 7781-7784; M Poch et al., TetrahedrBCI/EP2005/001657
Letters, 1991, 32 (47), 6935-6938; T. Toda et al.,
Heterocycl es, 1992, 33, 511-514; R H Hi ggins et al.,
J. : Chem 1994, 59, 2172-2178; J. Barluenga et
Solvatgs, preferamhg hydrgtesmof th@gvbstsgtedwmldwmpgi g%g@eral

formu B o Bl BRE R S RRRERHS; o oy 7R RE D BB h Rt may

also bedshtaipdtbyoétanti&el mbeednltesd(r&mllmmmhese Iskilledfinthdneart.
aspect the present invention also provides a process

for the preparat| on of salts of substituted azetidi ne
d r I i
The sEHRAH g oA 0 BBHR CLbaulod ASARRS OTR BN o
generbbforwuta (1), )of kastrres pandirgpsttrenisombg sir salir ougolvate or any

intermaghale (DPETE M. PPAIERdOR PN Gy COYaNigRg dnethods known
to thoég %RHIFG i ﬁ?éjéH”é thHhrto%l?ét% Fa\‘}ﬁ’ﬁé h@@éjblarédf‘ﬁtémﬁatlcfrpr
he ones 8 above. Sui

: | nor gani c aC| d_s i nclude hydrochloric acid, _
rthe G Ao e s BATRIER SeraEronBtld H bsgfhths e

obtalr%ﬂ ol 'acm @ offs%%bi%n%dpaﬁléﬁbﬂ&'éwa@!ﬁbﬁ)e@br
rivatives ereof, p-tol uenesul foni ¢ acid,

diastareoimens; salid mxtur%cmdynhe sepasatedshy standardipiogedures grown to

voseliei5h 16835 o 5 EREPaRB A8 o PURRRAd B sfpcaton

with cRral icdigefts MB istisosdibleas @btdin firdeterebisbmers via
stereoi soners thereof, wherein at |east one conmpound

stereQﬁelgﬁw_@r%dnthQﬁl&ul a (I) having at |east one acidic
group is reacted with one or nore suitable bases,
preferably in the presence of a suitable reaction

The stibgiitufad Seitidiie eoinpsaadabegengral forcudx (l)letheir stereoisomers,
car bonates or al koxi des, which include suitab

correspanding salifeiheyeef andcoresnANgling polvat esrﬁ,r?&%'collgmea"v ne
accep\‘;\fﬁﬁltehar{ﬁ%@ tﬁegéfo%r &gféib‘?% ‘é@fﬂh%ﬂ?laaé fbal BRE8ubdtances for the

erein N 1s represents a

prepdpatisrcbemhedicaumdntanched Cl_4-al kyl -radi cal . Suitable
reaction nedia are, for exanple, any of the ones given
above. 14 WO 2005/ 077896 PCT/ EP2005/ 001657

It has surprisingly been found that the substituted compounds of general formula |
given above, stereoisomers thereof, corresponding salts and corresponding 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 compound of general formula | given above, optionally
in form of-one of the stereoisomers, preferably enantiomers or diastereomers, a
racemate or in form of a mixture of at least two of the siereoisomers, 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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Sol vates, preferably hydrates, of the substituted

azeti di ne conpounds of general forrmula (1), of
w@orosessendi ng st ereoi somers, or of correspondP@ERADS/)1657

thereof nmay also be obtained by standard procedures

Preferjéﬁg)’me rﬁe&'&ﬁﬁ%n% bf {Heeﬂ'e‘sanf RGeftidn isTHStapls fd‘r'tﬁé“ir‘nfﬁl@ltlon of
and 150

ation of i nventive substituted azefidine
Cyclomomenasds! , 6or th@epfephylaklsrand/@’ iregtmestt ch Gyslooxygenaserd related
stereo

disordefs, fap enlgnﬁlbltfqn QTS g%qlpc(%)ggrer%%lecg%ﬁp@)& f@%ew pﬁ§|g§% a%tcﬁor
treatnfé‘?ﬁ\ﬁ?@%lbmk gomidiadselapyBisofdershose skilled in the

r omat ogr aphi ¢ net hods or
recryst aI lization. If the substituted azetidine

perto 45 R 5 Pe o IR e Babl o e

prophﬂékisl Snd/eF irdaPREtidl aRT, Joothe topBYlaKie &MY/ 6r tréathiknt of
m xtures nmay be separated by standard procedures known

lnflammathnrwy#oe irithe grephyiads angl/or &egtment @friﬁﬂ@@mﬁimrbrelated
disor otﬂsrggy SA qagﬂgﬁ@ﬁétrﬁo S—rseﬁ%ﬁ\éﬁt %éﬂgéfé Xy Fprlé*e‘er@*Her Hiected

from tﬁé &G BOAEIEHNY bbarthiity, eheehatdid Eethﬁﬁgl,tskmidyloaﬁheopathles
substituted azetidi ne conpounds eneral fornula
gouty @rthritis resteoarthuitiss sy steatis lupt@&%@ﬁ@%@ﬁ\a@ Juyenite antlaitisy

theunfif f%?éar{) ﬁzf@r@hg %g§%ler e ltﬁrrﬁlJe?&Eleoglgér‘:\ﬂrlél Ynfections,

acce ore suita

commphatoiddewer batk pain, neck pait, alysarenboheahbeagacEatadthache,
of medi canents. It has surprtjsin een ounddtg

Spra'ntshétrgl%smy9§tt'§dn%ﬁ?ﬂﬂiﬁn%°dft'sgsﬁat zﬂ”%"@lslﬂﬂ Spandyifs dirsits,
b
edem2”; ﬂﬂSmrﬁétg{r%gogméﬂiS ;ﬁ%ﬁed&r‘é“sr ﬁﬁl@ﬁﬂﬁé%%\lbﬁnr@‘&’ental

correspon inhi brtion of
procedyEso uagcaﬂansmseaseﬂj/rmgra‘nye lheagdagees periartetitis nodosa, thyr0|d|t|s

e GG s A EE SRR T i v
sarco@é@Fs' HbPﬁrcﬁi‘é@%HF&n@fBéﬁé&f@éyﬁd%méﬂ polynBjosals, alrnatis,

opt I ona form of -one of the stereoi soners,
hyperpemelt)almwtmo:awtlsow@lbn@ ocuiTe afterdnisis and myagesdiatischemia,

or S8Rl Al et 7 he DSl nor veatment

of broﬁbﬁiﬁéeﬁoﬁ?ﬂﬁ@bﬁophylax@é]dndﬂbxtrﬁetmém of, tendinitiss €orrthe rp@mﬂnyigxus
salt thereof, or a corresponding soI vat e t hereof. g

and/op peptnent of ketritis, foR#iesprophylaxiscate/Pk teptmerief sk érb'r%ate
condlt%%, theé}éﬁy said skin related conditions may preferably be selected from the

group consisting of psoriasis, eczema, burns and dermatitis, for the prophylaxis
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, or for
treatment of fever, or for the prophylaxis and/or treatment of cancer or a cancer-
related disorders, whereby said-cancer or related disorder may preferably be
selected from the group consisting of brain cancer, bone cancer, epithelial cell-
derived neoplasia (epithelial carcinoma), basal cell carcinoma, adenocarcinoma,
gastrointestinal 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, renal cell carcinoma and other
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15 WD 2005/ 077896 PCT/ EP2005/ 001657 Preferably the
nmedi canent of the present invention is suitable for
wo b@sjomispbdi ti on of Cycl ooxygenase-1, for the PCI/EP2005/001657
prophyl axi s and/ or treatnment of Cycl ooxygenase-1
r N
o e S R qeh SpioDBR oL ety for thp prophyaxis
and/ot treatment ofqiolylys; Ifuobkmqﬂ'opbﬁlamsr&fldé@remeatmﬁ@é asgiogenesis

o0 T el S Bl e AT baflishlf o feiadhes
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duabetmweimqpaﬁw rretﬁoleotal ifibfoiasiat nevvassular alauagingargastrig ulcer,

rend ShERGRGhds SGTEH D 2 ehoshi 58 Bnepr o e

bone @htidohfetrib§igunat oid arthritis,
, spondyl oart hropat hi es, gouty arthritis,

osteoarthritis, systemc |upus erythematosus, juvenile

viost BRkRH e prarér BT el oL R E AR 86 it for ne
prophlyR¥&S al@/ok treatrientsfdai, afbﬂthsdwmymxtsh@@d/oh &édﬁtﬁém of
t oot hache sprains, strains neur a

inflamgyatinn and/or {mhe PEARGY IS @@déqsdrﬁﬁtmem of Irﬂam@m@n related
cisor S e/t SUTHEROTAIG ANAUSRER, pRABRAYEER be selects
from tHlieSgﬁaepS;oneisgngldﬁ arthﬂ’asiarhbamatqndrdrﬂurltler sporsdyteattizapathies,

roiditis astlcaem'a, dkin's dj sease, ..
QOUtYsQ!{rEF'édeﬁtﬁoaftDBES IsyéteJB'é BRUS RRYHIRHE SHsgl“é(W@e arthritis,
rheun?élfccl‘é'v lyﬁwsptaﬁﬁhéé%bbfétéd’ Wﬁh ‘?Hﬁjerﬁ%r&edthér Vi¥Al3hietBons,

pol ynyosi ginglivitis, ypersensivity,
comnuan¢ald clowertiask mrmlneckg)ammmysm@omfhea heaplaclye dadthache,
ardi a i schem a or the. and/ o

sprair, STaIHn (SR s PRHERIOIP PYAQYE e G ATRY | cSirh g Ghcits, bursts,
edem‘ér fAaRRAAtiond fANbATHéMtaI ploRBdliRS, ﬁ’ff%%\%bﬁéfhﬂcﬂl@@l/rfg dental

treatment of tendinitis, for the prophyl axis and ,
procedueas, ivaaculef dls@rases,wmgralae haa@laph@@mﬂrmegltlamﬁ@sa therIdltls

anesh SR 113035 bR Ship 358, Syl e v

sarcoldosis, nephrdiicosimdedmne Behogt ©Eyidortiel Polym st Rindivitis,s
and dernmatitis, for the prophyl axi s _and/ or treatpent

hypersengjuiy. resinjnsivitisaswallisg geFé1g afier iBiyy aaddanyocardia ischemia.
gastrointestinal disorders may preferably be sel ected
fromthe group consisting of inflammatory bowel

In yetdirgtleereaspect the present invention relates to the use of at least one

substituted azetidine of general formula | given above, optionally in form of one of the
stereoisomers, preferably enantiomers or diastereomers, a racemate or in form of a
mixture of at least two of the stereocisomers, preferably enantiomers and/or
diastereomers, in any mixing ratio, or a corresponding salt thereof, or a

- corresponding solvate thereof, optionally in combination with 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 prophylaxis and/or treatment of Cyclooxygenase-2 related disorders.
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Crohn's disease, gastritis, irritable bowel syndrone
and ul cerative colitis, or for treatnent of fever, or

wo e0050M89pr ophyl axi s and/ or treatnent of cancePCDEPR05/001657
cancer- related di sorders, whereby said-cancer or

The us€bfbtkadt 60¢ éebsm;edoamtmmtqmbeund of generhl foromla hgiven
group consi stin raln cancer, bone, ¢

abovee ptiaeallyan fesn o Oﬂgrqt%\ﬂé%l StREBYIPUIeES, (RIBTSr Al egjantiomers or
diastel&S aslfléféo 'éar% a(?‘br ﬁﬁdrmcﬁrém% offsta8asae SYAAE:

o7 Rt 6STI 15 cancer, |i1p cancer, colon cancer,
steredl$0tﬁérs¢ preferablp baddtwmeemaml/pr dmt&reemr&an @@y, mixirg satio, or a
cancer, cervi Crgfj cancer st .can

comespRAING. A1t BT Say gk RoeresaPRang SRR eBhptoaARE M
4 comb@%ﬂ%%og%gg@g;@ ﬁaaﬁﬂgc&t'&%ﬂy é@cé’ﬁaB@&&&éﬁ%ﬁ for the

nown cancers that ef
prepaegtionhefla aledicgimeanttfbr thegbrophyleis anstior tre@trmenteof pam for the

prophesfades Eeafiisniorintamiaanon anciiIpy B ioRbvia andr
treatnfBit Of ﬁﬁ(a?nm@?@ﬁ ?élﬁ@d/d@@rlo%% 8thérepishitbin@aAitation-related

consisting of netastasis, corneal graft rejection,
disorders heay prefarablyubaselestadiiomr the ignewp Aeosisiing Pharthels, on,

eurSBREkTh i, ShpASHEAogBBI 60 e AL S5y, systomi

lupus RAVRE TGRS, | Wll@fdrbfri@iﬁﬂrr@hrﬁdﬁ% faas0 BYMpIcMs associated with
avascul ar necr05|s of the bone and endonetri osis.

influenzss or pther viral infecfiopsce@nrme ed Inwer barie painneck pain,

r esent o »
dysm q;%ga,ﬂe%ﬁ%ht@g I’?apczlllé'hgﬁg tsﬁralﬂéljgr%d%rlt;&)?:ﬁéhgégg%bsynovms,
gout, bh?bﬁﬁg%p@ﬁdyhtlﬁ barsifg, i salensa dhftamimations éollowipg Yeatal s

Jor ireatment of infla tion related disprde .
PrOCedhéﬂSe flagamations folleming GﬁgwﬁiP%{%C@S’UEﬁss yegeyiar ﬁwases migraine
headé’ ﬁéﬁl{eljﬂ cfé‘atg‘&/ 0‘;;:%?:%’[19raWéPmEolqéﬂfélh'@SIS@ése
sclerc&tmmwl)typ@t dlab@mﬁ imhgessthenja grgviar sarcoidosis, nephrotic syndrome,
oo STRIBA, i L RS, SoH b e b i
ocum:ngfe{ffé‘? Wﬁ@ﬁrﬁ%‘baiﬂlé #chieftfig ool ﬂf@proﬁh‘?l‘ﬁﬁb"aﬁ@/bﬁ treatment of

neck pain, dysmenorrhea, headache,
asthmagcid)mﬁnermpphyslpxal arml/orstreaimmt ofpranchitis, ferdhedirgphylaxis and/or

reatr A ARkt SR TR AR oL o e
prophyExisanalot Geatrhehi sk relgleidalonditions, whereby said skin related

_ conditions may preferably be selected from the group consisting of psoriasis,
eczema, burns and dermatitis, for the prophylaxis 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, or for treatment of fever, or for the
_prophylaxis and/or treatment of cancer or a cancer-related disorders, whereby said
cancer or related disorder may preferably be selected from the group consisting of
brain cancer, bone cancer, epithelial cell-derived neoplasia (epithelial carcinoma),
basal cell carcinoma, adenocarcinoma, gastrointestinal cancer, lip cancer, colon
cancer, liver cancer, bladder‘cancer, panbreas cancer, ovary cancer, cervical cancer,

lung cancer, breast cancer, skin cancer, squamous cell cancer, prostate cancer,
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procedures, vascul ar di seases, m grai ne headaches,
periarteritis nodosa, thyroiditis, aplastic anem a,
whloakion?sse di sease, scl erodoma, type | di abet eSPCT/EP2005/001657
nmyast heni a gravis, sarcoidosis, nephrotic syndrone,
renal Belcetcirroray madateer dwmgancersshaigeffept pithslial cells throughout

the bk &or T RIPHIRKS ALt dimert o PR Ps: 17 GE Prpriiings andior
treatn?éﬂ‘?ﬂta lEﬁHag<a‘i’1re‘<§%9r‘ﬁfedIa“f‘e\!d?E]Fs'oii’c!ﬂ'-,\réebﬁa‘i‘éﬁ%lbt)DséIB@tekalS?fIEt)riﬁif’th@Proup

substituted azetidine of general fornula
conS|§ﬂ|ngeof mitastasisptaroeal draftirajeictiom esulanre@faschlarization, retinal

neovancala BrboeriabeBie iioRgathyd FEForeRRT fibiiasia, peqyasgulsy
glaucnd, §§§frlctd|@er0fnféﬁﬁe9ﬁeﬁﬁ§glh§|<ﬁ6§f sngipfisioeizbf the nasopharynx,

enanti omers and/or diastereoners, in any m xing

avasaudar necrosis of the bese andianglosstriosia ds Baﬂlcurﬂflydﬂeﬁered
correspondi ng solvate thereof, optionally in
conbination with one or nore pharnmaceutically

The LRSI MUt opeGEupistititsd afetidihb eopipeRadasfigemeddl formula | given
nmedi canment for the inhibition of Cycl oox% enase-1,

abové cnptpnelltp inofeiiyl efhans efihectereoisamesst p'@ﬁer y enantiomers or

y ition
d'aSteg%S ’o%%%ﬁ%}é-cg? f‘g ?ﬁ‘ﬂ&ﬁiﬁ g)f Sr %%ﬁ{FaxPQmaegd/ or
stereéﬁs@ﬂie?@ reféralﬁlycdmﬁagﬁn@aﬁdbrrdwsiéltad)nmbrspnrm;smndﬂg vddio, or a

2005/ 077896 PCT/ EP2005/ 001657 The u of _at | east .one

correspeiding sak dneeet, i EOTERTRIINE 2RIV rFEPFﬁOff SRbRMAY in
combﬂ#a\f%ﬂ witPBY4E or Are Qi fgfécb[]tléﬁ PPJb?e gkcipihts, for the

ereol soners, ref era enan I one
prepatatisi of ammadlsament mehmpeophylams andfor dfeatmankoiupain ofor the

t | tt
proptikais AnHor § eaPBt SnBST BralsRaTy ot 19 s Pifliayds apslisr
treatrﬂéptaof Iﬁ@érﬁer eop%ﬁﬁeé" alsordédrer ﬁ/ﬂferetﬁ[saﬁd Wrdrﬁm@ﬂﬁﬁlréﬁted

vate t optionally in nbi nati on with one

dlsor@eBrsrmaye ppefaratiy batseteotey fraotthet @n@ue coxsising e arthfigs,
rati O

e L S B NGB A RSB St
lupust élgﬂkfﬁ%‘tbsﬁé judn iR itR) risdsthatic fever, téwcfﬂbﬁﬁ"é{éwciaed with

treatment of inflammtion related disorders
influenze osipfheraiingl infectionsacrainen calde lpwelibaskRain, nraK pain,

r ef r ab e

dysm% pta‘ égaé)qq@ koétﬁ?%n Fi stgélﬂé’pm%é\ﬁé Siddrdig, synovitis,
gout, HRY ﬁ)}éir%\ﬁédﬂdyﬂﬁé beﬁ-'sms,g@d!émaainﬂhmnhatmns following dental

osteoarthritis, system
procedures, mflammatlons foIIowmg dental procedures, vascular diseases, migraine
headaches, periarteritis 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 preferred.

The medicament according to the present invention may be in any form suitable 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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| upus erythematosus, juvenile arthritis, rheumatic
fever, synptons associated with influenza or other

wa@ peal7ised ect i ons, comon col d, | ower back pai PCT/RERS/001657
pai n, dysmenorrhea, headache, toothache, sprains,
strains, nyositis, neuralgia, synovitis, gout,

ankyl osi ng spondyl itis, bursitis, edemn, inflammtions
The medicaeALOHERtRIESeH IBYiansmayifor examale %gdmls@mg
parersgBRTAREY G HPOS AT HECRER QU BRI, sy g wetor o
swtatﬂ@amoholé-mﬁﬁvenﬁonlalmmaceand:airexdqmmntslfojrpajdctlon such as

stabllglyyagggéﬁe%s %&albgggé@%ié\%}%@uf&gg%gg etlpgludgg in such injectable

|
| compgg.grgpxngﬁaet@éeﬁ%mur 5¥ d\vfrcrayrof‘egghgmabb\m fpbfd itBIlsEflarly
intraperitriadligxorsinaadémoudly.eat ment of asthma, for the
prophyl axi s and/or treatnment of bronchitis, for the
prophyl axi s and/or treatnment of tendinitis, for the
Meddﬁ’n‘?@t‘?ﬂé'eﬂ?&b?dl ;%Fe%@hf‘ﬁ%n%n HHySa156 %e fBPrhuFa'ﬂ@d into orally

pr ophyl axis reat ment of -ski'n rel ated

dmmshnablémmnzsposxﬁm‘rsechgntalalng st or melrapbisiotagicllyi cmmnpattﬁye
preferabl y be sel Edfr om the rourfgI copsnst rg/g t
carriefs 6f Pxdpiehts. dg 58 if oy QINPPYioRs May,gontain
conveg'f %BBW (ﬁeﬁ{écg&h 39 SiRHIMR dgetits Jarets, Qubrifits ed acceptable
I sord ers wher eby said gastr0|ntest|nal di sorders na
wetting agentabThe bempestionsMay take ameceiveniet darn ssudipstablets,

v TR, Bt A ke ho oSl 8P sh RGBT susnension.

muI§@h$ tdrSdry Powdered fetaig@uliabid fdreuesnstidutidrowith eater or other
| axis .and/or treatment of cancer or a-

suntabjanhau mepisne Betare sisgetos impadiatgyorggfarded splease or
rel ated di sorder may preferably be selected fromthe
group consisting of brain cancer, bone cancer,

The ligpid dell formsciet adatistratiom ety also aoﬁmm stitdblaladditives such as

carcinoma), basal cell carci adenoc ci nona
sweelgners. JAEKES: HESSRAIVES, 19 STUHG Sgats, Nopagous liquid

complo!s\f%hs %6162l ad ||ﬂ§t‘i’|§ﬁorpﬁ%‘§/eélso B@'?Sl’nﬁ’lﬂétéba'&(%ﬁfalnﬁ ddible oils.

er, cervical cancer, °lung cancer, breast cahfcer,
Suchshlqumj wnpemtlonssqnmydmescmmkémenthcmqagsumeduree@a,rgmmm mapsules
V\ﬁdJZOOSI 077896 PCT/ EP2005/ 001657 renal cell carcinonma
in a ugH fosagE 2 cancers that effect epithelial cells
throughout the body, for the prophylaxis and/or
treatnment of polyps, for the pr0|iJhyI axi s and/ or
The compositions of the present invention may also be administered topically or via a

suppository.

The daily dosage for humans and animals may vary depending on factors that have
their basis in the respective species or other factors, such as age, sex, weight or
-degree of.iliness and so forth.-The-daily-dosage-for humans 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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treatment of angi ogenesi s nedi ated di sorders,

preferably selected fromthe group consisting of
WOoreiantmsé s, corneal graft rejection, ocular PCT/EP2005/001657

neovascul ari zation, retinal neovascul arisation,

athy, retrolental fibroplasia,
PharmfaEHBLRtA et

neova auconma, gastric ulcer, infantile
hemagi nomas, angi of i broma of the nasopharynx

necrosi s..of the bone and endonetriosis is
|C°x'¥(ﬁq’%éI95'FW'ep?%ﬁ%red The use of at |east one
substituted azetidi ne conpound of general fornula I

gi ven above, optional Ig in formof one of the )
The C@Kéd@@Xﬁ?Oﬁ%Z)éme pesavfaihg inveatve @#efidingrcompounds is carried out

xBTS TRy SRR 1 0L 2, Ty

enantioners and/ or diastereoners, in any mxing rati o,
or a corresponding’ salt thereof or a corr gondln

Approxinatelye39hunié el thedeexhar Cpxihenayngi(ayimen
abof RGO RS04 R v
suspeﬂdéd@ﬂi ZDO@IGTpIrdf Tofs Hﬁ@l (1,00haiv1),tHeamatin (mhM)amdsphﬁnm ()?.mM)

reatment of, infla and/or for t ro
buffercid 3po ok SRIPRRRINCO D § A BT OROPEN ol ik BT BB BES.hich are
i [
to be AR Bfo BBed if IABTRAbAMaRASLRO. 1 K ot F?Pf%d%fat ;
volumerdﬂﬁoul i 'Bhe totale\xmwrneloﬂ each lenzyime, reaction is 0.6 ml. It is taken care

that theEYRIP aCe By i B e, TS Bhds nptexeed 5 %
(volurh&/VERIME). qfhb*‘réé&ﬁoﬁw m@am ineubg\er for AWfPURSat 37 °C, and then

assocl at'ed w t uenza or other viral infections,
100 pb«:frﬂrﬁnnwbar@chld@wm acmdcake pddad aseyibspate,

Immea%géie%?r ! ﬂ%ﬁ?@?‘gﬁ §? “L%,%%Qﬁ?{qqgctﬂg gséc?ﬁ’é 8 %;?oﬂcfnﬁ%fbsthe optical

densntgﬁﬁ&‘é‘ébétdtﬁﬁobﬂﬁ% fdcordedifore, mlmtbamtemmnfuslm@mngd with a
ental procedures, inflammations follow ng dental

Hewlesi-Baekardeitb2fspeatiophetaBaiess, ni graine headaches,

. periarteritis nodosa, thyroiditis, aplastic anenia,
Hodki n'.s di sease, sclerodoma, type | diabetes,

nyasthenia gravis sarcoi dosi s, nephrotic syndrone,

hcet's syndrone, po ivitis,
I. Deteypunatiag af 69y -%anpl#%%w\ﬁv uRb Rty Whate bloog
after injury and nmyocardia i schem a i s nost
particularly preferred. The nedi canent according to
The Odxe1{dires Cok-2-agtivityi iomumean wholenblaag is determinechaceording to a

modif%nglﬁ@ﬁl gl‘? ltrlppg ﬁ{@lﬁﬁ&bagﬁr&q@n the pu%hcé?wonwag é: R crlgél? &f! gll. y

“A human whole blood assay for clinical evaluation of biochemical efficacy of
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 2yl of the compound to be tested or
dimethylsulfoxide (DMSO) at a final concentration of 0.4% (volume/volume). The

tubes are inverted for homogenization and incubated for 1 hour at 37 °C under slight
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children and adults and can be produced by standard
procedures known to those skilled in the art. The

W@ 0opo%ispé on of the nmedi canent may vary dependPCUERI005/001657
the route of admnistration. 19 WO 2005/ 077896
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sampid SigAnUOPA TP b hOtay EPEST B o At e deEate and 1
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d I ch
an G PbBIBARRGRE b BeBd Somaa oAUy aregTRE 2 e
quanfiffecBusing tandéﬁég%ﬁf@ﬂ@ayrﬂ'éﬁ‘m@m@éﬂ Anansrbef, Mizgkigan, U.S.A.
present i nvention é be adm ni stered topl cally

(Catalngus pumbok GIF63 00 GHer revansitition Inss 30 1 G pifer spalied in
the oa@UlyT@l.S may vary depending on factors that have

lll: Analgesia Test in rats

The inventive compounds are tested for analgesic activity as described above. is
carried out as described in the publication of K. Hargreaves et al., Pain, 32, 77-88,
(1988). The respective part of the description is hereby incorporated by reference and

forms part of the disclosure.

The rats are transferred to the experimentétion laboratory, where they remain in
groups of 5, in makrolon cages with a barred floor to avoid coprophagy. At the
beginning of the experiment, water and food were removed, and animals were

adequately weighed and marked.
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their basis in the respective species or other
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e Y SRR b st ugl B Y0 Fos/oRr B o gl of e
hind paWws withet tsabtd hinutd intervalss Thehespeass obthe ratsrtmpaioreamsists
wth a Hew ett-Packard .845@3 ectr .hcitorrete ol
o e b i icron e 3o SR e

light i%@kc@n%i%@l tJQ%g&Bé@ﬁTarﬂf‘fﬁ}e%girt%;cﬂ%l%y bof ¥he Ggﬁgﬁﬁows the

m ned acc 0 a nodification
laten®f tirhbdn settwds. déwcratderk festechengribhiydatavoid pessible learning
Bri deau et al., "A human whol e bl ood assay for
behaW¥pphi cal eval uation of bi ochenical efficacy of
cycl ooxygenase i nhibitors”, Inflamm Res-1996; 45:
68-74. The respective part of the
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 the 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 floor
to prevent coprophagy. After a period of 24 hours without food, the animals are
marked in a suitable way, weighed 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

suspension in gum arabic at 5 % (weighUvqume) . One hour after administration of
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description is hereby incorporated by reference and
fornms part of the present disclosure. For Cox-1
W@eas»718ye det er m nati on, fresh human bl ood i s PCT/EP2005/001657
distributed in a volunme of 0.5 m to silicone
the cappevads the anigials regaivendilcml ghthednflamenadiomeausing agért

(caragirniht FrveRTEPI b e Rek b iRt Ehpiaatap oute into

the rigtitvehd @awW 6 thBeaRg GMieiately st the cabrabednindhjektiBA e volume
at 37 C under slight 21 WO 2005/ 077896

of thergiRctembpaw/is desymined HeingrayPlefayseIqmess. Thcléyeediegs are

expreS§8H i il ¢adbs b5 1R JoBine OEPEHAN Hre Bkefio R AL Ber

. adminisidatioroof e HRYJeeriin forthiadws. t 0 each tube, tubes
were centrifuged for 10 m nutes at 5000g and 300 pi of

supernatant is aspirated and then dried under

v: Telt 1808 ath AR ey (H igOxane B2 (TXB2)

ncentration i s quantified using an assay kit
(Caymann Chem cal, Ann Arbor, Mchigan, U S A,
Cat al ogye nupber, 519031). after econstitution into
The te%id%ﬁg@#ggﬂ%aﬁtwgv '%Q?J);B'Ieﬂéwtiaﬁ Geeri §§arﬁi1e publicgiion of
- ctyl wirhY o Rt 4 _ e «
AndefR el o< U b INBLE T, 472672 2019t SR TR T Rasly e of the
descrifdtioadp heretsy, ingorporatedlby/efarsingh tanddiorme pasioofi thenpresent
. heparine and 0.5 m of fresh human bl ood. Sanples are
disClOSHER | ncubat ed at 37C during 15 minutes and E. coil
0111:B4 LPS (from Sigma Chem cal, St. Louis, Mssouri,
U S. A, catalogue nunber L-3012) are added for
On dayn@ wbthe experimenty i volumesxafche Tohotrakdensl pawarte those injected,
. ntrifuged for 100 pl of plasma collection, 400 pl of .
e left N baWg; dteMgaguied By raa L ARIFIRRS Meteth i eagdings of which
are exstdesed ih @ch sanpl e and the tubes are stirred and
centrifuged for 10 m nutes at 5000g at 4C. 300pl of

Next, e@gbrabisdniectacthesariveanidcongigfingveipb me eldMiyaeleacterium
bty AREB R 1 b o BRS04 R ISR bk inc
paw. Ann Arbor, Mchigan, U S. A (Catal ogue nunber: 514010
Appr ) i a%{qexrée\r/grcﬁodnqsﬁq L’;}tngé‘igg% lgg}y(s) a?tggth%l in?escst’i%% ot%%fd]}uevrant, the volumes
of non-injected hind paws (contralateral) are measured again. On day 15, those rats
of which the contralateral 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, the volumes of non-injected hind paws is
recorded. |

On Day 25 of the experiment, the body weights and non-injected hind paws
(contralateral) volumes are measured for the last time, and these values were used

to determine the activities.
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[11: Analgesia Test in rats The inventive conpounds
are tested for analgesic activity as descri bed above.

WO 2005021896 ed out as described in the publicatiPOT/@P2085/001657
Har greaves et al., Pain, 32, 77-88, (1988). The

VI: PGE2RfSduUCEioRdht ratinflvanietoey exudate andlristiy mucosa
i ncorporated by reference and forns part of the

di sclosure. The rats are transferred to the

ri n i, . i in. .
The BB LSBPABH et AROHFACN, GUIEAE EDRRRAR i carjed ou
as dea¥ibst POPEqRIBHONtoRbf OMEofahelti etrl.ntEMéct df miraspealideemcyclo-
wat er and food were renoved, ni mal s wer

oxygengsgaativity inst gasticanycees RBE ?ﬁ}%m%@wéatené’ewed Sci Res 17,

s T ORRE SRR Gl eSSt Bt
referdrebtandhontis pant off thelpresehttdis@odurel of a 2 %

(wei ght/vol unme) carrageenan suspension.in sterile
saline solution into the right hind paw. Two hours

For tfid 16k etrHsb%HﬁPAraraisa{l nﬂe?da%ﬁéi%tr]feliﬁfc?é?@bﬂﬁ%%e E%Pcél&‘i’a) of
vehi'cl'e, each rat ecei ves by oral route the
approximaten280 gqebeh bpptadmataly fevekis éfrage)@wre used. The compounds

to be fFied o aIIBEBHES VLD R ute ThEVEL AL Bk T Tfime) ata
rate oquhhﬁ(gcorrpounds to be tested, the values for
anal ge

ic activity are determined. To this purpose,
the rats are transferred to the nethacrylate chanbers

One oy Bhel BOnARERPS At e FREPHIY, End HBHBE RalonBils afiiinesia,
each tt-i§ implanféd SubBuiEhessIRh ihefihteresebuliraarehanPOX 855 nsm

of producing a thermal stinulus, is placed belowthe
polyester'spongavenakeddntan@bifmpuspensionief cayragaanas. Rats are sacrificed

e o P R Sy s v

colledt6s pAdTRNifuh&e at 8060%@ ford Bindouesst s  of raising the
paw, thus avoiding contact with the f

The 1B FIRES AT reMRyeR ATGERSHIG GIHCORS T detasheddim e
undeﬂﬂéﬁi&eﬁ%%d HHebh of bHJ Am HiarmdtdY R milt@sddnifles 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 gastric
mucosa are determined by means of inmmunoassay reagents of Cayman Chemical
kit, Ann Arbor, Michigan, U.S.A. (Catalogue number: 514010) according to the

manufacturer’s instructions.

The present invention is illustrated below with the aid of examples. These illustrations
are given solely by way of example and do not limit the general spirit of the present

invention.
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| atency tinme in seconds. The rats are tested once only
to avoi d possible learning behaviour. V. Test for
W@eas»718ye agai nst Edema in rats The test for aRCT/EP1095/001657
agai nst edema is carried out as described in the
.cation of Wnter et al., Proc. Soc. Exp. Biol.
Exam%. 111, 544-547, (1962). The respective part of the
description is hereby incorporated by reference and
part. of the present disclosure. At the
Examggqg, nning of each experinmental session the rats are
deprived of food, and kept in cages within groups of
5 animals, the cages being fitted with a grating on
Syntheisis bf &s-dntterqabetyéﬂrhudmmnbgpyl)ABtlydraxyeazeétﬂlbf1 -yi)-
hours wi thout food, the animals are marked in a
methaPRe | e way, wei ghed and hydrated via oral
adm nistration of 30 M/ kg body weight of tap water.
Hal f an hour after the hydratisation, the conpounds to
a) 3,5Ha-tertdatylt-Hydraxyrhenzoykeligridea oral route, in an
amount of 10 nml/ kg body weight as a suspension in
gum arabic at 5 % (wei ght/volune) . One hour after
adm ni stration ofgs Ogﬁ WO 2005/ 07¢é29
PCT/ EP2005/ 001657 e conpounds tlhe ‘ani mal s receive

0.1 m of the i tion causi : (carrageenin
1 % weight/y n sterilg\sg , injected via

subpl antar r the right paw-of the rats.

| medi ately afitergyhg carrageeni nggnj/ecti on the vol une .

of the injected paw is determ ned using a

pl et hysnoneter. The readings are expressed in m.

Readi ngs of the volune of the paw are taken every hour

after admnistration of the carrageenin for 7 hours.
3,5-DMertTlmstyl-4dnydm)twanZﬂi¢ acid (4616 g 6@ immolas) wasedisaelved in

AT PR
resultlhg"rﬁﬁ&ureglé s feftuxel fér Q@Bﬁrs Q:B%ﬁ-:@) to e8! fe te part

scription is heréby I ncorporate
(approxénetein 26°@hand evaporsied tQ)ﬂI'WhBSS pngee mducmdsnﬂeaswee 1769

(99% of theoretical yield) of 3,5-di-tert-butyl-4-hydroxy-benzoyl chloride were
obtained in form of yellow solid, which was used in the following reaction step without

purification.
IR (KBr, cm™): 3555, 2958, 1736, 1125.

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

OH
COcCI N
—_—
HO 8]
OH -
HO
N HCI
H
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On day 0 of the experinent, the volunes of the
contral ateral paws to those injected, 1i.e. left hind
w@aws/07®pe neasured by means of a pl eti snmonet ePCT/ER®05/001657
readi ngs of which are expressed in m. Next, each rat
Azetidif-3-8] Bgdreehlofide 2§18 BtmmoRidy iwdd digsoived lriTE 53% weight/weight
Mycobacteri um butyricum suspended in 0.1
(45 mhj ofarnpqurous seldtiephsedivay hydsgxide; the lreéu}tir@mohhﬁmvcooled to -

5 SLup BRI Thng $3L4, AR Aod ey Bl (.0,
20 mmelks Yolsaned énd@ddmﬁ\w stepof) idid soilvedhin) 8 arl of ff!?ﬂ:sweg@hdded

again. On day 15 ose rats.  of which the
After\fté@ﬁdﬁrtbﬁ @p@H@w bgtmgag remoxad; therreastionmixiure wagned tq poom

tempépglt eg@gf)ﬁgﬁlﬁgteﬁ é?ﬁnafstl?rlé% fBFmewlqno@\ll\E?% gﬁ%@nrgtﬁese

scar I Ng ose ani mal s

conditiogs. CEremaction eeixture iwas méhmmbtmse\zerabﬁmes ngthcdietw! ether,
t o have the adequate %({1 ég of . t he
the etbepieal phases combIpedwash .webfdr Withy spdivRyguifate and

evapc?’%téoegt ﬁ&géb@ 0 QE%IM? 2%@ gﬁ}éﬁ@%&ﬁgdu&n Wh?éhﬁ%?isﬁﬂ)&d from

ethyl Begta®sdpefroteuen ettizer 1 M(So%mmmwlmilmld)sob@% di-tert-butyl-4-

n-in i nd ntral at er al une

hydrogRts i B PR e e mitRefers Bele PRlARSE ibtstaline
form. .10 determne the activities. 24, WD 2005/ 077896

PCT/ EP2005/ 001657 VI: PGE2 production in rat

i nfl arrmatory exudate and gastric nucosa The PGE2

. product i d i nflanmmat ory exudate and gastric
Me"“fﬂﬁ%'é‘g @%cigg ng out as described in the publication
IR (KBF, ' TRpB806t 826212986, 164 Ef 1572, Rf49)1aRs Ui 408 oR3cycl o-

oXygenase activity in rat gastric nucosa an

"H-NMRE (Gt 8): @(M&BH)JW@SS&H) Re8-412 (m, 245-4,46 (m, 2H), 4,7 (m,
i{ﬁé989 315 %ectlve part of the description is
), r(éby r(?y ed by reference and forns part of
the present ‘disclosure. For this text 6 male w star

rats (Interfauna-St Feliu de Codi nes, Barcel ona) of
Example 3:

(3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-3-methyl-azetidin-1-yl)-

ﬂLoH

N

methanone.

o)

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 benzoic acid (1,26 g, 5,1 mmoles) was added in one portion, the
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approximately 200 g (each approximately 6 weeks of

age) are used. The conpounds to be tested are
wa@eaoosiisber ed via oral route in gum Arabic at BOE/EP2005/001657

(weight/volune) at a rate of 10m /kg. One hour after

mixtuROWhS icebledt fodn O fandhsibsegnentids sahdionrad elicyuiexyaebodiimide
anaest hesi a, each rat is inplant eg?@#% aneously, in

(1 g, 4,84 mmolasd 4 teitaNdrefean 6274056&1W@$<§ {rRagtiep ixture was

en 18885, LSORHY o\, BBHSRETRE P LB AGIRApES fbyoo o Tho

filtrates ROB @SB canateenomiegl aabtiavapueethedemﬁhmgsumidssob/ed in ethyl
col l ected and centr.ifuged at 6000xG

Ig m nut
acetate, avashes' itk waltelc Aged over m?&/n@alughau é Qe ancheianosated to
d

dryneg. 84 GFIRETERIRUE SflBipetfiSRhyokuiind AR e BB 114 0

(73% lof thesreticdl g/ield s of (3c5-dbtartibubyid-pdroxy-phenyl)-(Brhgdexy-3-methyl-
~taken, The nmucosal PGE2 is extracted. PGE2

azetidiRy]cdhMedbaRRREf r om t he infl anmat ory exudat es and the
gastric nucosa are determ ned by neans of
i nnmunoassay reagents of Cayman Chemical kit, Ann

Meltingy point =M48RT1BEHE. U. S. A. (Cat al ogue nunber: 514010)

B A L TS

1 T ilek4ys [ r I
FNBRTIOS, TISER, TeHP B 997, 2,918 Shyant gl sh b k). o
(s, THIr é5e(st 2H|).nvent| on. 25 V\D 2005/ 077896
PCT/ EP2005/ 001657 Exanpl es: Exanple 1. Synthesis of
(3,5-di-tert-butyl -4-hydroxy-phenyl)-(3-hydroxy-azetid

Exanmigle ¥sy! ) - nmethanone a) ,
xan{g‘ D -tert-butyl -4-hydroxy-benzoyl chloride COOH COCl

Synthesis of [1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-yl]-N-hydroxy-

urea

(a) [1-(3,5-Di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-yl}-N-hydroxy-carbamic acid |

phenyl ester

1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-ol (2.,27 g, 7,8 mmols), N,O bis-
(phenoxycarbonyl)hydroxylamino (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 g, 9.36 mmols) were
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3,5-Di-tert-butyl - 4-hydroxy-benzoic acid (16,6 g, 66,3

mmol es) was dissolved in chloroform (150 m) and
wabiosnyisschl oride (10 m, = 139 mMmmoles ) was aPdBEP200$1601657

resulting mxture was refluxed for 9 hours, cooled to

dissolve@'ih B@%E@f@nﬂﬂrod@ﬁenahydmfwbyeZENB reaauilomﬂpm;@t\mg cooled
to dryness under reduced pressur

to 0°G Hedeka iNdEQgs) aimpsphere, a solutlon o?dusoprop)glazodlcarboxylate (1,84

ml, 9.§g§n91'01§3%és ?ﬂi’éé’d dfbdw ?% %M't ?rg?ﬁb \A%G\Hﬁ%rﬂr% é(‘faé% for one hour.

ormo OW SO was used

Afterwdelsfthe Immung W&aaitdvmd w®t warmiupHoubomplemjeraaire (amd sltlrrféd
(KBr, cml): 3555, 295.8, 1736, 1

ovem(ghts“rbe Sobkit WaE FPIPVRG dingley W Bre§§3’rﬁy\aa Siplavapar @nd the

v Sl AR AER e R M (B, Wi

After bmtagh:;dtnnlfctﬁn (degthyl&thar tydsl ¢ 646 %ad thikarstitaledelidh obthe desired
t I
produst i PhiAeA Pac whtke solL hATNEd Seltia ke Tef 83 C. 5

C and under vigorous stirring
3,5-di-tert-butyl -4-hydroxy-benzoyl chloride (5,4 g,
IR (KBE amd) 3540, B408] P858 at728), kg, 1898t 79 (a) di ssol ved

"H- Nmﬁﬁ}@% %)dwﬁﬁmsﬁg?%o(ﬁ 3ot Lt ALl 43 Boni). 8.2 bs,
1H), éggﬁﬁ’m{?ho iyt ﬁ{em%S O and stirred for an

( er’ 't conditions. The reaction
m xture was then extracted several tinmes with diethyl

o) 1 et DS R SAp SR Do g Ao e

,CONH,

N\
OH
oo ) T
QL L~
e —
OH

HO

The product obtained according to step (a) (1,53 g, 3,6 mmols) was dissolved in 50
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 temperature and stirred at this temperature
in a closed reactor, thereby controlling the progress of the reaction via Thin-layer-
chromatography (TLC) after two hours. If any unreacted starting product is detected
another portion of NH; may be added and the reéction 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)
to give 0,58 g of the desired product (47% of theoretical yield) having a melting point
of 90-95°C. |
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evaporated to dryness to obtain 1,9 g of the crude
product, which is crystallized from ethyl
waewsarsIpet rol eumether. 1,6 g (30% of t heor ePCT/EP2005/001657
yield) of (3,5-di-tert-butyl-4-
IR (KBY P 3865 Bk, 6338y doguyrebestisedn143y| dsgybanone
were obtained in crystalline form Mlting point =
TH-NMRFCIRIE; J) : R 4 kBri8H)B ;D (m 34605 3,826 2H)2455(m 16H),,5,2 (bs, 1H),
1572, 1449, 1421, 1406, 1113. 1HNWR (CDCI 3, 6): 1,43
5,6 (bps2HLaH) (521 (bs, 1 H), 4,0-4,2 (m 2H), 4, 45 (m
2H, 4,7 (m 1 H, 55 (s, 1 H, 7,5 (s, 2H. Exanple
3.

Exan{&eﬂsdi -tert-butyl -4-hydroxy-phenyl) - (3-hydroxy-3-neth
yl -azetidin-1-yl)- nethanone. 40H O OH N HO OH HO N
.HC H 3-Methyl -azetidin-3-0l hydrochloride (0,6 g,
?W@é NG$-(3 URARRAE B U -4 WG draky - BePiZdlyHD2-nvéthit-)
Synth;erﬁé riet ‘r??/?)a%qﬁégﬁ, 2 m) . S agdedi.ayThe mry!?ture V\g‘s
azetidini3-yHe2,22-triftwortccapetamigiee (approxi mately 25 C) for
30 mnutes . and 3,5-di-tert- butyl-4-hydroxy benzoic
acid (1,26 g, 5,1 mol es) was added in one portion,
3,5LDRtefb -2 ¥ K 88 dyFEhBRAB05/ 001657  ni xture was
a) coo‘ ed Llﬁ? Og%aa(%l subseéquently a sol ution of
di cycl ohexyl carbodiimde (1 g, 4,84 mmoles) in

5o PP ARG e Rl SEEBH g e o

examPFéOLed and the insoluble solid was filtered off. The
iltrate was concentrated using a rotavapor, the
remai ni ng solid dissolved in ethyl :

b) N-[1-(3,5-di-tert-butyl-4-hydroxy-benzoyl)- (2S,3R)-2-methyl-azetidin-3-yl}-2,2,2- .

trifluoro-acetamide

X
HN” “CF,
o
CI —_— N "fCH
: 3
H
HO N\(o | o
| | CF, HO
HN—,
wer  CMs

(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 chloride ( 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 organic phases were dried
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acetate, washed with water, dried over nmagnesium
sulfate, filtered and evaporated to dryness. The
weewde718e6i due obtained is crystallized from dPEr/RP005/001657
ether to give 1,14 g (73% of theoretical yield) of
over nﬁ%gr?eé#umt ftatéj ‘fﬂtlél’édﬂfaﬁk‘f @K/Qi%ra@é@ Ry Hiyneds iy ghvexy.43-d80% of

Zet ) - met hanone, I'ting point =
theorelma} {iBR1Y.of II\R[1( ((135 dlm-bptyl-43HWOxg-MZoylg—$%$ 3Ry2methyl-
35, 1 20 IHNWR (CDCl 3, S 1,4
azet'dirsguy'] %1%1&75 rE&‘ nydes 1), (4 1 (m )3H), 4, (ss(m
55 (s 1 , 7 5 (s, 2H). Exarrple 15: Synthesis

IR (KEBrlc(TB )5-2967 4722 b‘Lﬁ‘Lﬂ 1560y 4%y 12BN MBY - 4260 di n- 3-yI ]
'H N“‘fl%k(wgg)&)t ‘??sb 1@7’) 1511%?!593/4 geH]Zy%lj) aZe "P’d%ﬂ 35%(? 1H),

7.3 ( QHygljoaﬂq rbamic acid phenyl ester NNa O HOHO T
SNk?ﬁ |(”(/JH)a :

~ 1-(3,5-di-tert-butyl -4-hydroxy-benzyl)-azeti di n- 3-ol
Exam&:ﬁ 79, 7,8 mols), N O bis-
?18 oxycar bonyl ) hydroxyl am no (2,36 g, 8,58 nmol s)
(prepared according to the net hod descri bed in A QO
Stewart and D. W Brooks, Chem 1992,
Synthexsie 0£32(3,5 ﬂﬁeﬂé&HMbﬂrwrﬁﬁrb%ZWhéz %}%I on is
i ntroduced by reference and fornms part of the
di scl osure), andoH i phenyl phosphine (2,45 @ 9. 36
mol s) were 28 2005/ 077896 PCT/ EP2008{ 001657
di ssol ved in of anhydrous Tetrahy furane. The
Ne was cool ed / a nitrogen

ol uti ot

A suspension of lithium aluminium hydride (1,35 g, 36,7 mmoles) in anhydrous
tetrahydrofuran (60 ml) was cooled to 0°C, and a solution of (3,5-di-tert-butyl-4-
hydroxy-phenyl)-(3-hydroxy-azetidin-1-yl)-methanone (1,78 g, 6,12 mmoles) in
anhydrous tetrahydrofuran (40 ml) was added. The cooling bath was removed, the
_mixture was stirred at room_temperature overnight and then heated to reflux for 5
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 chloride. 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 evaporated to dryness with a rotavapor. The resulting crude
solid was crystallized from chloroform/petrol ether to give 1,33 g (75% of theoretical

yield) of the desired product having a melting point of 139-142°C.
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Afterwards the m xture was allowed to warmup to room
tenperature and stirred overnight. The sol vent was

wo eoswesIander reduced pressure via a rotavapoPCHER2005601657
crude product was purified via colum chromat ography
(silica gel el uent CHCIS) After crystallization

from g)l et hyl et her 5% (46% of theoretical yield)
IR (KB, cri d&‘hﬁ' &331p3%@029 A434b1 e &5 788whi t e sol i d

TS L8 e 3 A s 9
R S A e

"{I#lﬁﬁ§5 di -tert-butyl -4-hydroxy-benzyl)-azeti di n-3-yl]
Exam droxy-urea CONH2 N~ OH NC~ 0O N'LONH3 HON -~
HO O—| The product obtained according to step (a)
(1,53 g, 3,6 nmols) was dissolved in 50 m of
Synthasis afd-hydmxhazelidine-beavkexyinacid 35-difted-bntidrphenyl
nitrogen atnosphere. A solution of 5.4 m of NH3
condensed in 12.7 m of Methanol at -78C was added,
the mxture was allowed to warmup to room
tenperature and stirred at this tenperature in a
(a) 3&-Bstait-petybpbenylialerelymiaiet rol | ing the progress of
the reaction via Thin-layer- chromatography (TLC)
after two hours. If any unreacted starting product is
detected another portion of NH3 may e added and the
reacti on kept treri ng overni ght. The] solution was
concentrated u§i'ng a rotavapor and ohe-crrude materi al
was purified %, col utm chr omat ogr 4
eluent: cloro met hafol 95: 5 (
give 0,58~g, 0 desired produc 41X% gf theoretical

ester

phy (silica gel,

A solution of 3,5-di-tert-butyl-phenol (3,6 g, 17,4 mmoles ) in 30 ml of tetrahydrofufan
was cooled to 0°C and a solution of trichloro methyl chloroformiate (2,9 mil, 22,56
mmoles) in 20 ml of tétrahydrofurane was added. The cooling bath was removed and
the mixture was stirred at room temperature overnight. The solution so obtained was
used in the following step. |

(b) 3-Hydroxy-azetidine-1-carboxylic acid 3,5-di-tert-butyl-phenyl ester

o’z el OJLNO\OH
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29 WO 2005/ 077896 PCT/ EP2005/001657 | R (KBr, cm)

: 3650, 3494, 3338, 2903, 1656, 1569, 1431, 1363, 1213.
wqmms@cm 3, 8) : 1,4 (s, 18H), 3.5 (m 4H)PCBEB20)S001657
oH), 4,8 (m 1H), 5,2 (bs, 1H), 5,6 (bs, 2H, 7,0 (s,

3- azeﬁc*ﬂhol B@Ihl@rlélé { 2$4mgh22 i62 rafnoles ) was suspended in
-di-tert-butyl -4-hy benzolz 2-

1-
tetrahydmfluranea( mén),r tneghsﬂaqmrze ] Sy wes BOABY RodH BT ura)was

heateé’t% r%lw{@ ?O&ﬂﬁ%l 58, hyg‘hggf(%regfgﬁég"}’ n &Et}l@& Lt<9|f"oom temperature

and tHH stlatics oﬁﬂ@éfﬂbmﬁoﬁnﬂatﬁ ack:cdrdhgdb stex (am)phas slov&by added via a
1-(3,5-di-tert- but Xy-benz g
canul@ 2 Fgac@ongpp@urem Qﬁitﬁdjowf? )éo‘éerg ight, cooled and filtered. The

filtrategi%%aﬁgtﬁegﬁﬁtdf@&%a frdr aRd¥he rédidlk i€ Burifiéd Halolumn

chron{a?l@gr&Bh 21(8%212 gl idluerdr ethi §@tatet petrolatieer 37 n«aumpejvolurae).

0,83 gjpgéﬂ?/dww%n% Srcsheon l iﬁé? %gﬁﬁwtegn%dt'vfﬁm@ PSliRryeere
obtau{e% ﬁ fH?‘m )of aVWﬁltélggl%jha\'hH a%égiggﬁngjﬁti 6ofr185§ -foec 10

room tenperat

IR (KBr, cm™") : 3481, 2962, 1700, 1612, 1400.
"H NMR ( CDCls, 8) : 1,3 (s, 18H), 2,7 (m, 1H), 4,0 (m, 2H), 4,3 (m, 2H), 4,6 (m, 1H),
6,9 (s, 2H), 7,3 (s, 1H).

The compounds of examples 2 and 11 were prepared according to the method
described in example 1. The compounds of examples 4, 7, 9, 10, 12, 13, 17 and 18
were prepared according to the method described in example 3. The compound 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 description is incorporated

by reference and forms part of the disclosure.

The compounds of examples 1-4, 7, and 9-19 and their spectroscopic data is given in

the following tables 1 and 2:
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and a solution of 3,5-di-tert-butyl-4-hydroxy-benzoyl
chloride ( 1,16 g, 4,3 moles ) in dichloronethane
W@ 2050789evas added. The reaction m xture was SPCT/ERIOH001657
room tenperature overnight, then poured on ice, the
Tablegphases were separated, the ageous phase extracted
wi t h di chl or onet hane and the conbi ned organi ¢ phases
were dried 30 WD 2005/0778 PCT/ EP2005/ 001657 over
magnesi um sul fate, filtgred,/and evaporated to dryness
to give 1,42 g (80% oretical yield) of N[1
-(3,5-di-tert-bdtyT- xy-benzoyl) - (2S, 3R) - 2- et hy
| - azetidin-3-yl]-2,2, rikldgioro-acetamde. IR (KBr,
cml) : 2967, 1722, 1618, 15%0 1420, 1225, 1187,
1160. "H NMR ( CDCI 3, b),: 1,4 (s, 18H), 1,5 (s, 3H
4,3 (m 2H), 4,7 (m 2Hy, 5, 5 (s, 1H), 7,3 (s, 2H)
9,0 (d, 1 H Exanple 17: Synthesis of
1-(3, 5-

3,5-di-tert-butyl -4-hydroxy-benzyl) - azeti di n- 3- ol
OHOH N N HAAI U HO HO A suspension of |ithium
alun1n|un1hydr|de (1 35 g 36,7 nnnles) i n .anhydr ous

etrahydrofuranT 6 rcogted—tgOCTandsa

Lol uti off of (3, B Ryl 4 R R

nydr oxy- phenyl) 1 (3- hydrjoxy- azetldln ['-yl){met hanonle
/86 12—hheles)—th—anhydrous LCLrahydrofoAn

48,/m ) was added. The |cooling|bath was renoved, tlhe
m Xt s stifred at [roomternperature overnight

A nfleated to refl yx fgi 5 houE?_h The m xtureg was
[ h cooled to QC anhd tlhe cegs of e reducing agent

el im nated|{ by the laddition of a saturated
Tion of ampniumchloride. [The m xture 1S
egred and the filtrate was gvaporated to drynes|s by

ise ot avapor. The
2 H OH H
HO! . .
o 3 H OH CHs
HO
o] 4 CH3 OH H
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resi due was dissolved in diethyl ether, the resulting

sol ution washed with water, dried over sodiumsulfate
w@rasevapor ated to dryness with a rotavapor. TPEI/EP2005/001657

resulting crude solid was crystallized from
chiorofornmipetrjol ethef to give 1,33 g (7p% of
thegretical vyijeld) of|the desired produci having|a
me| t int of 139-142C. 31 WD 2005/077896
5/ 001657 14R (KBry cm 1) :0B513,| 333} 3076,
1434, 1360, 1162 788. 1H NWR ( CDC| 3, 8) : 1,4
8H), 2,7 (ps, 1 H, 2,9 (dd, 2H), 3,5 (s, 2H
6 (ad, 28, @, 4 (m L H, 51 (s, 1T H[ 7,0 (S,
Exanpl e 19 Synt hesis of
3- hy, X -azetldlne | - car boxyl jc acid
3, 5- rt-butyl - phenyl ﬁﬁtelci@H24ON H
3,BAD -tert- butyl phenyl chl or of ornlate oHOd | A
solution of 3,5tdi-tert-butyl-phenol (3,6/qg, 17.4
molyes ) in 30 m of tetrahydrofuran was|cooled tjo OC
anga_sol ution pf trichloro nethyl chloroformniate (2,9
nmol es) in 20 m of |tetrahydrofurane was
added~ The cool | ng1bath waBhr enmovedOiéhd the M xtyre
tirred at roon1t§lferature overni ght|{ The
sol uti on_so _aobtained S usedlin-the follow Ag st ep.
(b)[3- Fydroxy ageti di ne-1-carbgxylic acid
y| - phenyl ester| 0 0 OAINC o O 32
PCT/ EP2005/ 0016%7 3-azeti di no
2,43 g| 22F62 mol e was suSPended

HO
'?D ; 15 H | N(OH)CONH,| H
HO
0 16 CHs; | NHCOCF, H

HO

17 H OH H
HO o

18 H OH H
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tetrahydrofurane (30 M ), triethylamne (19 m) was

added and the m xture was heated to reflux for 30
WOrRWanes96 The mi xture was then cool ed to room PCT/EP2005/001657

tenperature and the solution of the chioroformate
ecoretng—to—step (=& ty—added vig—a——cany|l e.
T reaction mxture |l to reflux|overnight,
cool and filtered. The ate is evaporated t|o
dryReds i I? a rotav resi is|purified via
C mm chromat pgr aphy [(sil'icajgel, eluent: ethyl
acetate petrol ether p/ vol une). 0,83 g af
3-hydroxy-azeti di ne-I-carboxylic acid
3,5-di-tert-butyl-phenyl ester were obtained in form
of a white solid having a nelting point of 166-70C I
R (KBr, cm) : 3481, 2962, 1700, 1612, 1400. 1H NMWR (
CDC13, 8) : 1,3 (s, 18H), 2,7 (m 1H), 4,0 (m 2H
4,3 (m 2H), 4,6 (m 1H, 6,9 (s, 2H, 7,3 (s, 1 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 nmethod described in
exanpl e 3. The conpound of exanple 14 was prepared
anal oguesly to the nethod described in J.M Janusz et
al., J. Med. Chem, 1998, 41(7), 1112-1123. The
respective description is incorporated by reference
and fornms part of the disclosure. The conpounds of ,
exanples 1-4, 7, and 9-19 and their spectroscopic data
is givenin the following tables 1 and 2: 33 WD
2005/ 077896 PCT/ EP2005/001657 Table 1: R6 Z.-NR5 4
Z Example RR R
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HO 1HOHH >10( 2 HOHH Ho 3 HOHCH3 HO D40 4

CH3 OHH Ho 4 7 HBr

H CH3OD40 9 HOHH 34 WO
WQQO®500789896 PCT/ EP2005/ 001657 HO 0 10 H OH HCT/@PD25/641657

Q(CH2) 40NO2 H HO D40 12 Ph OHH HO D40 13 HPh OH 0

Table®:14 HOHH CH3 H3C HOH 15 H N(OH)CONH2 H HO \ )40

16 CH3 NHCOCF3 H HO17 HOHH HOO 18 HOHH 35 WO
2005/ 077896 PCT/ EP2005/ 001657

Exampld Melting IR H NMR
point (KBr, cm™) (CDCls,3)
°C
1 35086, 3262, 2956, 1611, | 1,43 (s, 18H), 2,8 (bs, 1H), 4,0-4,2 (m,
185-9 | 1572, 1449, 1421, 1406, |2H), 4,45 (m, 2H), 4,7 (m, 1H), 5,5 (s,
1113 1H), 7,5 (s, 2H)
2 146-Q | 3444, 3344, 3287, 2957, | 1,3 (s, 18H), 3,5 (d, 1H), 4,0-4,2 (m,
1613, 1587, 1456, 1125 | 2H), 4,4 (dd, 2H), 4,6 (m, 1H), 7,4 (s,
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 3469, 3250, 2960, 1608, | 1,4 (s, 21H), 3,3 (bs, 1H), 3,9 (m, 1H),
162-6 | 1571, 14011239, 1090 | 4,1 (m, 1H), 4,4 (m, 2H), 5,5 (s, 1H),
7,5 (s, 2H).
7 3506, 2953, 1632, 1600, | 1,4 (s, 18H), 4,4-4,8 (m, 5H), 7,5 (s,
160-3 1383,-1131, 1110 2H)
9 3296, 2963, 1602, 1555, | 1,4 (s, 18H), 3,7 (s, 3H), 3,9-4,2 (m,
115-120 | 1474, 1449, 1410, 1396 | 3H), 4,4 (m, 2H), 4,7 (m, 1H), 7,5 (s,
2H)
10 3330, 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),
7.4 (s, 2H)
11 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 (t, 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, 7H)
13 3530-3300, 2956, 1606, | 1,43 (s, 18H), 3,3 (bs, 1H), 4,4-4,6 (m,
163-5 1452, 1116 4H), 5,5 (s, 1H), 7,4 (m, 3H), 7,5 (m,
- 4H)
14 3265, 2955, 1603, 1582, | 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).
16 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),
1213 7,0 (s, 2H)
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0 19 HOH H 36 WD 2005/ 077896 PCT/ EP2005/ 001657 Tabl e
2: Exanpl Melting IR 1H NMR point (KBr, cm')
w@ gosods8y oC 1 3506, 3262, 2956, 1611, 1, 43 ¥GI/ERBBE/Q01657
2,8 (bs, 1 H, 4,0-4,2 (m 185-9 1572, 1449, 1421,
1406, 2H), 4,45 (m 2H) 47 (m 1H), 5,5 (s, 1113
2 2

|—| 7. 5 S5 146-9 QQAA 2297 QL7 1

16 ! 4‘6 AT ié 51, QI(@5§H5’43(m 2H),

18 315 (d, 1 i \

11;)5 2H) arﬁorah(d 202%4;?5, 11% 9:?601 q} (), E2'§5 piHy 753 (s, 2H),
1H_ 313497 3274 2963 1612 114 (s 1Qu\90(d.1 )<

= OOy

H .13, b (S 1H) 35134 2%3‘5:@01@9?@5614113%’(5’11%5,,2,’{1% 12:2 2.9 (ad, 2r),
m 3H) | %42 14341369, 4162 788 13,5 (s725).3,6 fad) 2H) 4,4 (m, TH),

469 3>aof 7%0 1608 1 4 (s__2 k)  ®.h(5 pH) 710 (g 2H)

9 tan H, |12295629%5 11637.438825H43 {Hd8H), 310 (g 1H), 3,36 (s, 2H),
), 4, 4| (#p48H)|, 5,5 (108 Hy, 7| 3.&(ddpi), 40 EiigaH), 4,2 (¢ 1H),
953 1632 1640 1.4 (s 180 a4l 248 @ Yy 461, 16).7.0 (s, 2H)

'I'(J\) /'\(;J

(Is, 196p-3 1383, 34ﬁﬂ32962|,ﬂ1902f+6)129 3@9(@,1&@)627(136020 4,0 (m, 2H),
{1555, I, 16680 |18H), 3,1#00s, 3.9 (m, 2H), 6 (m, 1151 1@@(8 2H),
1474, 1ha9. 1410, 1396 3H) . 4 4 ( 2H), 4. 7.3(3 1H) H)

7.5 (s, 2H 10 3330, 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 1 H, 7,4 s, 2H
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11 2962, 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),

wWa 28547189 (m 3H), 4,5 (t, J=6,3Hz, 2H), 7,4 (BCT/ER05/001657
7,5 s, 1 H12 3400, 3310, 2956, 1607, 1,3 (s, 18H),

4,1 (dd, 1H), 178-81 1570, 1395, 4,3 (m
Pha"‘i""%ﬁ'&’%ﬁcéﬁata 53 (bs, 1 H, 545 bs, 1 H),
3 7 4 m 7H 13 3530 3300, 2956, 1606, 1,43 (s, 18H),
:'_&a’ 4,4-4,6 (m 163-5 1452, 1116 4H), 5,5
I. COX(-‘s/POJ?(-Zn)e,nZv, 29$a¥5H), 7.5 (m 4H) 14 3265, 2955,
1603, 1582, 1,31 (s, 6H). 1,34 (s, 9H), 3,2 (bs, 1H),
144-8 1450, 1410, 1129, 995, 4,0-4,3 (mes, 4H), 4,45
The Comy1/€Hdk;2 én@m@&ésayrforlhei)nventme (azendlnel)qon'rpolmctswaa carried

out asglgscriped qhoves e vabisgor gagyme #ayotion ot Sohis,Bvenfitd
compé@%ar?o%g%% ﬁ*ésfolléw tablefl (bs, 2H), 1213 7,0 s, 2H

77896 PCT/ EP2005/ 001657 16 2967, 1722,

1618, 1560, 1,4 (s, 18H), 1,5 (s, 3H), 4,3 (m 2H),

morph 1420, 1225, 1187, 1160 4,7 (m 2H), 5,5 (s, 1
7,3 (s, 2H), 9,0 d, 1 H 17 3513, 3331, 3076,
2956, 1,4 (s, 18H), 2,7 (bs, 1 H), 2,9 (dd, 2H),

d

W Va¥al 2000

" 139-42 —% )
;H),44, 'CPﬁTpoqr?% ;PTh.m B

1637, 148%prdingA® | s, 58«4)QSIL\<B,5
AL IS TS

Table

d s, 2H 182205, 2955,
(d 1H) .UM, 36 (s,| 2H),
qd %éxﬂ)’ gok-4t.| 1 H),

- 37,7 1,51
2 9 78 - 1,8
3 - - 349 3,51
4 | - -- 246 3,75
7 35 - - 0,2
14 -- - 48,3 0,6
18 4 1 - -
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19 3481, 2962, 1700, 1612, 1,3 (s, 18H), 2,7 (m 1H),
4,0 (m 2H), 166-70 1400 4,3 (m 2H), 4,6 (m 1 H),
WG2®50%789@H), 7,3 s, 1 H 38 WO 2005/ 077896 PCT/EP2005/001657
PCT/ EP2005/ 001657 Phar macol ogi cal Data: 1.
IL. Det?i’ﬁh Hé}lﬁ?ﬁ of GO DMBnaSEN-2-ddtivifsPifr Rl wholg hiBodssay
e Inventive azeti di ne corfpounds was carried out
as descri bed above. The val ues for enzyne inhibition

The B -Gtk taanety i BEnEN who ot etefmlrf es desetod

abovea%%w%iuﬁ& éf’sé:mé |ﬁ\ﬁ§'r?|vgikwn R Ie&e@%ﬁlmgﬁ)éfan lablell

351 4-- - - 246375 73 -- --0,2 14 -- -- 48,3

le q 6 18 4 1 -- -- 39 WO 2005/077896 PCT/ EP2005/ 001657
Tab | Det erm nati on of Cox-1- and Cox-2-activity in
hurran whol e bl ood The Cox-1- and Cox-2-activity in

The. vallUESBREE | AIGHTPECBomouils APB B ver] |
the folll gydording blie |'1.coXable 11: COX-2
Example ICs0 (UM) 1Cs0 (UM)
1 0,1 0,2
2 0,5 0,8
3 0,1 0,1
4 0,5 0,5
14 0,05 0,1

Ill: Analgesia Test in rats

The test of the inventive compounds for analgesic activity was carried out as described
above. The values for some of the inventive compounds is given in the following table Il

Table IlI:
Compound according to EDs (mg/kg)
Example
1 0,4
2 1,65
3 0,14
4 ‘ 0,7
14 3
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Conpound hWB i nhibition hWB inhibition according to
COX-1 COX-2 Exanple 1C50 (PM 1C50 (pM 1 0,1 0,2 2
w02®50789% 3 0,1 0,1 4 0,5 0,5 14 0,05 0,1 |PCT/EP2005/001657

Anal gesia Test in rats The test of the inventive

IV. Testdopactivity dgainstredeyesircradst i vity was carried out as
descri bed above. The values for sone of the inventive
compounds is given in the followng table Il1. Table

The tekt fbr adtoip agaidstacdemadiasgedrite =t @is (degéritgd abeverfeevalued,of some

21,65 30,1 4 0. 7. 14 4 5/ 077896
of the ’FBW"E’%’@WPHB%G@? g“{e\?.'n%'&é"?"gﬁg@%%ty agai nst Ederma

inrats The test for activity agai nst edema was
rried out as descri bed above. The val ues of sone of
TaMeﬁ@e I nventive conpounds are given in the foll ow ng
table I'V: Table |IV: Conpound according to ED50 (ngy/kg)

Bxanpl & Compound according to EDso (mg/kg)
Example K
1 3
2 28
3 58
4 31
17 62

V: Test for antiarthritic activity in rats

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

Table V:
Compound according to EDs (mg/kg)
Example
1 0,5
3 0,34
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13 228 358 431 17 62 V. Test for
antiarthritic activity in rats The test for
w@eosarsheitic activity was carried out as despCi/BRI05/001657
above. The values of sonme of the inventive conpounds
VI: PEE2 ioRittioh ﬁhﬁtﬁﬁflbﬁﬂhﬁ&r&x@&luda‘té ahdastvic meeeeand
according to ED50 (ng/kg) anple 1 0,5 3 0,34 41
WO 2005/ 077896 PCT/ EP2005/ 001657 VI: PGE2 production

. - . " .

The RE3 ol dkiioP e Rt ffHATh o e S 3PSy iERgd Vo carried

out agdeséritedais®an Thasvalass fardonmubf the idestiivebesmpdovds are given
The val ues for sone of the inventive conpounds are

in thegpll@wingitablené!.f ol | owi ng table VI. Table VI: Exanple
PGE2 gastric nucose PGE2 Inflam ED50 (ng/kg) exudade
ED50 (ng/kg) 1 0,16 0,28 2 3,7 5,9 37,30,5 41,0
Tabled)/Ig

Example PGE; gastric mucose PGE; Inflam.
ED50 (mg/kg) - t exudade
EDso (mg/kg)
1 0,16 0,28
2 3,7 5,9
3 7,3 0,5
4 1,0 5,8
14 2,7 1,8
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142,71,8 42 W 2005/077896 PCT/ EP2005/ 001657
Clains: 1. Substituted Azetidi ne conpounds of general
woorosimdd, R6 RL ANRS R2 4 R3 wherein PCT/EP2005/001657
represents a -C=O-noiety, a -CH2-npoiety, a
ClaimsH2- C=O-noi ety bonded to the azetidine ring viaits
carbonyl carbon atom or a -O C(=0O -nvoi ety bonded to
the azetidine ring via its carbonyl carbon atom R1,

1. SR MR ot s qod FREBRAN ° Ll et ed

Cl-4-aliphatic group, R2 represents a hydrogen atom a
hydroxyl group or a Cl_3-al koxy group, or Rl and R2
or R2 and R3 together forman -O CH2- G- chain, which
is optionally substituted with oge orRmore nethyl
groups with the proviso that Rl and R3 do not

i denti cal | )R1 epr ese a hyAroghlp at and if A
represents a -GCHZ- nDM8YY, then an Veast two of the
residues R1, Wampd -R 3| do not id nticRFIy represent a
hydr ogen atom 4

represents a bydrageg~atom an opR4onaIIy at | east
nono- subst iRUted arfyl group, or a linear or branched,
saturated or unsatu 3at ed al i phatic group, which

wherein
A represents a —C=0-moiety, a -CH,-moiety, a —-CH>-C=0-moiety bonded to the
azetidine ring via its carbonyl carbon atom, or a —O-C(=0)-moiety bonded to the

azetidine ring via its carbonyl carbon atom,

R' R?®, identical or different, represent a hydrogen atom or a linear or branched,

saturated or unsaturated Cq4-aliphatic group,
R2 represents a hydrogen atom, a hydroxyl group or a C4.3-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 -CH-moiety, then at least two of the residues R', R? and R®

do not identically represent a hydrogen atom,
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may be substituted by one or nore substituents

i ndependently selected fromthe group consisting of
whgasoxisos f | uori ne, chlorine, brom ne, brancheRCDEP2005/001657

unbranched Cl1_4-al koxy, branched or unbranched

R Ghepfessith bugydregématonanah bptioudilydatdeastunbnesabstituted aryl
Cl_4-perfluoroal kyl, R5 represents arﬂldléaraggen .atom a .
graeP ol ling@yrgr tg[aﬁglaﬁq,)aﬂtur@,tgﬁ B ugsaty haiig gqufpemhlch
; . ! i
g b5 SRt USRI TGS SRS IadebendBRRY selected from the
grobbizonsistihy of hydoRy Nierire, ehjarinen bratkineObRcheni aitynbranched

an - N(OH) - CO- NH2- npj et - 1 4- ONO2- poi ety, .an

Copelkonw Branghed pEHBbARGHEA sk o OB Ry a0 Biapched S
o] esents a hydrogen atom a

“’ﬁbg%ﬁgﬁéé/nd gﬂ'é%%ﬂé@%'?gg’(w gr oup, g [i gear or branched,

saturated or unsaturated, optionally at |east

no- substitufed al |phatic ro an - -noi ety, .-an

RS Namosenta e do0emeldip: aupladhn Shm. RidsRi GRof 2 it or
braRchd¥ LS bR uARAiRFted 2B tRINAIIP 2R Idast Morlc28abstituted aliphatic

nono- substituted aryl group, or”a carboxy-group, R7, 8
greap, 89 ~ORBmoiatgepanddiz-niaiely, s Giinamojety can edhCO-R™-

a: | i near r d, .satura : ;
mgjsty. it MO R et SRE LBl EsHBleRy. gy gpionatl at

' ' },forA cBbRP-GRIED, 2 ‘
|e-§%%—58§1 B%D%%ﬁédéirﬁ gg?%%é)rﬁés a h%-rgogtgpn atom and one

of the residues R5 and R6 represents a hydrogen atom

h h h - :
R BBtk A Arafof afm, efoer et iRy S e fear o
braRchgd, Sitakted vhuasatusated psplidnallgdt baastmend-Rubstiteted aliphatic

or an azaheterocycle, and 44 W) 2005/ 077896
gregp/ Epz‘@i%é/?m%wani NR-giels amGEONHrmeial; 8p yNHCO-R™-

R e T S

giiop, oz atcathaxy-grioay, via its carbonyl carbon atom and
one of the residues R5 and R6 represents a hydrogen
atomor an optionally at |east nono-substituted,

RY B€3° {0 Bha&SEREnt from one another, represent a linear or branched,
saturated or unsaturated, optionally at least mono-substituted aliphatic group,

with the provisos
that if A represents a —(C=0)-moiety, 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
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N

w B

.h

o

saturated or unsaturated aliphatic group, then the
ot her one of these residues R5 and R6 does not

WO epsessas an - NH2- or a COOH npi ety, opti onal PGI/EP2005/001657
formof one of the stereoisoners, preferably

if Aﬁ@bﬁé%é—@ =0ahaeietye bedDiEs-&= C&m@emtmr&janitolthefazemme ring
a mxture of at |east two of Bteremsoms

vnpntéf@rta@m carkant alombre aandre- Q@ @@eeév eREed to the gagtidine ring
w%nét?rc%g %mlcgrborpét\(l)g? ‘éﬂ{j o%%p&rtﬂé ggs@%éé RORIERE ecp‘?%s&lts a

hereof ounds acc
h)id?ogéﬁtlamrﬂ: or@lmaasmmny 26 (bash mdrat- SllRistdlntéd Fmearctnrmrandhed

salirapd oEREEACIated g RpanG oD, 1T e abet Aoe O dossaasidues R®
aﬁc?RGlo%'eg‘n]ot%pr%seﬁ% aﬁl‘i—Fr EF%%O@H hﬁéle% and R3 are

entical and represen 4-al kyl p, preferably
‘a C3_4 al kyl group, nor e preferably an i so-propyl

t d di
onliongie Mo Forb b0 O ING SIEreAREMBis. PATBEA Saan T RS o
dlégﬁ@&%@?ss eﬁé&g{a% ep |r1"‘fo?m offa MIRURX ¥t a8 ofthe

OXy group Conpounds accor.ding to one or nore
stefemi;@mmss preferatiipeaantomezedand/or distargomeaspripsmytixing ratio,

dro en a 0 onal ly at |east ubst.i tut ed
o Ry RSPeYR o el i edrSparkii sV aG: BRIy or
unsaturated Cl_6 allphatlc group, Wwhereby sald

al i phatic group nmay be substituted b¥ one or
Cczmpemmdeuemcsrdlngrtdeqjﬁmdémhqragf@rlé@d dthat &n anﬂbRg,rlda@tlcal or

afanb ReoreseAgy Ahietietet 3 aifagf St BerRing £rldiBroup.

“unbranched Cl1. 4- perfluoroalkoxy and branched or
unbranched C1. 4- perfl uor oal k LiPt(}%{eferabl Y & hé/dr3ogen
. Campeyinds aesardingdeci@nbi os?, GhatasienzegtiadhatRnand & Giig.

e R B e Ceﬁ?@"ﬁer P g

preférélbiﬁltanﬁéorpﬂropﬁm@m;soaahydr—lgtyhgachmn a hal ogen at om
a hydroxyl group, a linear or branched, saturated or
unsat urat.ed, optionally at |east nono- substi t ut ed ClL 6

C&kﬁﬁ@@%ﬁc&érﬂﬁto‘ﬁhe NHAORPLEEKIMS 1= CHFRCBREET ¥ thaP R?

represents a hydrogen atom, a hydroxyl group or a methoxy group.

Compounds according to one or more of claims 1-4, characterized in that R*
represents a hydrogen atom, an optionally at least mono-substituted phenyl
group, or a linear or branched, saturated or unsaturated C..s aliphatic group,
whe'reby said aliphatic group may be substituted by one or more substituents
independently selected from the group consisting of hydroxy, fluorine, chlorine,
bromine, branched or unbranched C4.4-alkoxy, branched or unbranched Cy.4-
perfluoroalkoxy and branched or unbfanched C1.4—perfluor6alkyl, preferably a

hydrogen atom, a methyl group or an unsubstituted phenyl group.
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N(OH) - CO- NH2- noi ety, an -Q(CH2) 4- ONO2- noi ety, an
optionally at |east nono- substituted phenyl group, or
w@2@anhmsee - gr oup, preferably a hydrogen at om BCT/EP2005/001657
brom ne atom a hydroxyl group, an -NH2-noiety, a
-CO NH2- i ety, an -NH CO R8-nvoi ety, an

. CamBowis 6eedingere o e ObHale Arb kA E Bt Eed n that R
roQRRBHT L Py BRI SeBfh, o@BGo d: S QU PR, eimoer or
i Loy et o o i o
alipbati¢ oFRMRe 28ubNHrPil. @~ 60 Qﬁz Qlfeﬁg 'ogﬁ% 59?15 -moiety, an —
NOMFCPENEL By, SR A S0, Bl SO ! KasPfrono

submstiited phénylgredp mm]ybrbg»(mgmou;m,rpraferablykmhydr@geumtom a
preferably

brm“ﬁ’ﬁtoﬁ'ﬂ O%Ey '}é’%%%ﬁgﬁtﬁg? ?ﬁrt}(?]grgg% ﬁ@?zor,nq?gy An,NH-
, n‘gﬂepene?j% Tan ERAORAICOLNAE nidledy1ah -RYCHB- ONS; midiély, an

ne ano represent a |inear of
urisubstitoéet phanylgaoepl ore canbeay-greded, optional ly at
| east nono-substituted Cl.6 aliphatic group,

preferably a |linear or branched, optionally at |east

. Cmpeuﬁd@§&¢dmtr®dto%§oﬂﬂwé of BlaiHe 1-eHarastefigs @i that R®
hyl group or an eth group, which is optionally

repma‘elnta)a inydtagen atem, e_vioggm @¥rso8 hydePauusy, @dinesy or

nd ccord
orgheljehaei aresf S A UFps, Giteral oRRR o g stindod Gy
alrﬁhbﬁ@g_ﬁtﬁﬁﬁt@ aNHzRomBw,ed ¥COrNH Aoy, etry~NH-CO- RB-m0|ety, an -
O noi ety bonded to the
N(OH)-CO-NH,-moiety, an optionally at least mono-substituted phenyl group, ora

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 a linear or branched, saturated
or unsaturated, optionally at least mono-substituted C.¢ aliphatic group,
preferabiy a linear or branched, optionally at least mono-substituted Cs.¢ alkyl
group, more preferably a methyl group or an ethyl group, which is optionally
perfluorinated. ‘
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azetidine ring via its carbonyl carbon atom or a
-OC(=0 -noiety bonded to the azetidine ring via its
w@ a008078b6 car bon atom R1, R3 both identical | ypPCT/EP2005/001657
represent a linear or branched Cl_4-al kyl group,
preferably an iso-propyl group or a tert.-butyl
group, R2 represents a hydrogen atom_ a hydroxyl group
9. Casnpeundsreaordingiip anerere ragresof Gpikesy-Spidgneral formulanl
R2 or R2 and R3 together forman -O CH2- C( CH3) 2- chai n,
whereby the oxygen atom of said chaingés bonded to
the 4-position of the phenyl ringN\R4/represents a
hydrogen at@gm a linear or,bra 1 4 al kyl group
or an uns ' represents a
fluorine atom § ronime atom a
hydr oxyl groupl an - Nj CO- CF3-nojlety, ‘an
-N(OH) - CO- NH2- pijj ety, an - Q( CH2) 4ONC2- noi ety, or an
unsubstitu phet
PCT/ EP2005/ 001657 |R6 represents a hydrogen atom a
l'i near or branched IG _4-al kyl group, or a hydroxyl
group, optionally i form of one of the stereoisoners,
~preferably enantioners or . diastereoners, a racenate
or in formof a mxture of at |east two of the
stereoi soners, preferably enantioners and/ or
wHegsitereoners, in any mxing ratio, or a
corresponding salt thereof, or a correspondi ng sol vate
thereof. 10. Conpounds according to one ore nore of

A%B%%ni's 3 P=GIF5ER al-BHMhBicty, a F8H R=B-mdleBPborfted to the

azetidine ring via its carbonyl carbon atom, or a —O-C(=0)-moiety bonded to the

azetidine ring via its carbonyl carbon atom,

R', R® both identically represent a linear or branched C4.4-alkyl group, preferably

an iso-propyl group or a tert.-butyl group,

R? represents a hydrogen atom, a hydroxyl group or a linear or branched C1.4-

alkoxy group,

or R and R? or R? and R® together form an —O-CH-C(CHs)-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 phenyi group, .
R® represents a fluorine atom, a chlorine atom, a bromine atom, a hydroxyl

group, an —NH-CO-CF3z-moiety, an —N(OH)-CO-NHz-moiety, an -O(CH2)sONO,-
moiety, or an unsubstituted phenyl group,
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wherein A represents a -C=O-noiety, a -CH2-npoiety, a
-CH2-C=0Onoi ety bonded to the azetidine ring via its
W@ a008078b6 car bon atom or a -O C(=0) -noi ety boPCEEP1005/001657
the azetidine ring via its carbonyl carbon atom Ri,
P@s@ntsﬂ@ AL HGRYenyatban e RiE orbrascherr ORy-hlkgl gitupor @
ter butyl group, R2 represents a hydrogen atom a
hixgdxykgiougy oup or a nmet hoxy group, or Rl and R2 or R2
and R3 together forman -O CH2- C(CH3) 2-chai n, whereby
the oxygen atom of said chain is bonded to t he
céﬁi@ﬂél iroRref oftdie difthe)stercoR®mets, M@f@@b@l @ﬂir&&ﬁners or
CT/ EP2005/ 001657 R4 represents,a hydrogen atom
diestRtgorgersup ragemata Akl ﬁmtqitaéBIW@rﬂﬂat eagdwo tﬂethe

stﬁ%&%ﬁﬁ Sré?ér%W%@t @tmo%%ékﬁ_eg%@ig& ufi"éng roixing ratio,

6i F) ccb‘tlf&rbor@fih t trigredfy or amorﬁdsﬁblﬁ&imgl‘dﬁlvatmheﬂeﬁf an
unsubstituted phenyl group, or a carboxy-group,’
represent a hydrogen aton] a methyl group or a

10. CRHBOAYS aBEAhg 1oPBhd BRRhIoYe o clath811% oPBEndfal iifhuila |,
St ereor Somers, %) era y enantiomers

di astereoners, a racemate or in forn1of a mxture of
at |east two of the stereoi soners, preferably
enantioners and/or diastereoners, in a m xing ratio,
or a corresponding salt thereof, o rrespondi ng
sol vate thergof. 11 Conpounds condyng to one or
nore of cldfms_1 el ect BT T gr oup

consi sting of |
(3,5-di-tert - but|}
in-1-yl)-nmethang
(3,5-di-teﬁ%?s ty
-yl ) -nmet hanone; [ 3]
(3,5-di-tert- butyI-J hydr oxy- phenyl ) - ( 3- hydr oxy- 3- net h’
yl -azetidin-1-yl)- Ret hanone: [ 4]

(3,5-di-tert-butyl -4-hydroxy-phenyl)-(3-hydroxy-2-nmeth
yl -azetidin-1-yl)-

dr oxy- phenyl ) - ( 35hydr oxy-azetid
sényl ) - (3- hydRoxy- azeti di n-1

.
2

wherein

A represents a —C=0-moiety, a -CHz-moiety, a -CH-C=0-moiety bonded to the
azetidine ring via its carbonyl carbon atom, or a —O-C(=0)-moiety bonded to the
azetidine ring via its carbonyl carbon atom,

R', R? both idehtically represent an iso-propyl group or a tert.-butyl group,

R? represents a hydrogen atom, a hydroxyl group or a methoxy group,

or R' and R? or R? and R® together form an —O-CHy-C(CHs)o~chain, whereby the

~ oxygen atom of said chain is bonded to the 4-position of the phenyl ring,
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nmet hanone; [ 7]
(3-Bronp-azetidin-1-yl)-(3,5-di-tert-butyl-4-hydroxy-p
whesglo)soet hanone; [ 9] PCT/EP2005/001657
(3,5-di-tert-butyl -4-net hoxy- phenyl) - (3-hydroxy-azetid
* Regrekbhts@hid@dgen;atoin] @]methyl group or an unsubstituted phenyl
R(3 F?S/aﬁroxy azetidin-1- )J;I) (4yh(§:]/drgxy 3,5-dii sopropF;/I B’
gradipy| ) - met hanone; [ 11]
(3,5-di-tert-butyl -phenyl)-[3-(4-nitrooxy-butoxy)-azet
i din-1-yl]-nmethanone; 49 WO 2005/ 077896
Rp@brﬁgaﬁ&% BRHhimé atbAl hydroxyl group, -an ~NHx-moiety, a -CO-NH,-

n%lewzgl!a ;—tmeHthCpb-?qtl% mqgrt]% gthlé (S)IF Eﬂ% }\I 21_’>er1 eot|3r/,oa)(r¥ -(%(é)IHSEONOz-

o, A R bt o0

(7-tert-butyl -3, 3- dlnEthyI 2, 3-di hydr o- benzof ur an- 5-yl
(3- hydroxy-azetidi n- H% met hanon 15
R%Iere@ssnaahwérqge&ﬁtym @-W yéﬁfp%ﬂrz?%}’d JERYR: 3-y1 ]
- N- hydr oxy-urea; [16]
N-[1-(3,5-di-tert-butyl -4-hydroxy-benzoyl) -
opﬁcﬁhﬁly)m Zeme ohphe af Hie sltiene(ﬁsgﬂn]ars preferably enantiomers or
? 2-trifluoro-acetami

dieis &y eRIArS.1 2 FACARIAL or A7 ﬁcgra? 8£<§} "%M?Pf ablogst o5ty .
[e}%&nso%e@ ﬁeférébl&%’ﬁahﬂéﬁhérs 4nBx di éﬁtére@)rﬁbr@nw ény éhlxmg ratio,

azetid I n- -yl )-eth an one;
of a-doyriisprpdingstalidhersof - eraa posrgspending solvate thereo
acid)-3,5-di-tert-butyl -phenyl ester optionally in
formof a corresponding salt or a correspondi ng

11.CERIpYahEs ablordMPRAsfe bPMdr of Pre@msral 0 sslseted from the group
substituted azetidi ne conpounds of general fornula I

ccmsdﬁimofg to one or nore of clains 1-11, characterized
in that at |east one conpound of general formula II,

RR X-R 2 RR3

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

12] (3,5-di-tert-butyl-phenyl)-(3-hydroxy-azetidin-1-yl)-methanone;

[3] (3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-3-methyl-azetidin-1-yl)-

methanone;

[4] (3,5-di-tert-butyl-4-hydroxy-phenyl)-(3-hydroxy-2-methyl-azetidin-1-yl)-

methanone;
7] (3-Bromo—azetidin-1—yl)—(3,5-diftert—butyl-4-hydroxy-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-diisopropyl-phenyl)-methanone;

[11] (3,5-di-tert-butyl-phenyl)-[3-(4-nitrooxy-butoxy)-azetidin-1-yll-methanone;
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R1 I 50 WD 2005/077896 PCT/ EP2005/ 001657 wherein
R1- R3 have the neaning according to one or nore of
w@b@snesde 11, X represents a bond or an - ( CHZbeTBPBDY001657
and R represents a carboxy group or an activated
carbonyl group, is reacted with at | east one conpound
of general formula Ill, R HNR5 R4 IIl optionally
[12h @n-di-tertrbutyl-4-hysiroxspbanyiri3-budoxyvhphenyl-gzetids-1-yl)-
have the neaning according to one or nore of clains
1- 11MeRNAE d a conpound of general fornula |
according to one or nore of clains 1-11, wherein A
represents a -(C=0O)-noiety or_ an -(CH2)-CO noi e_tdy,
[%hi @rdidéterpbutyhdthydrpxy-pheed)-&3rdydroxypt-pbaayirgzetidin-1-yl)-
i sol at ed and optionally.at |east one conpound of
genemgﬁ"quﬂnﬁul a |l according to one or nore of clains
1-11, wherein Arepresents a -(C=O-noiety is reduced
to yield at | east one conmpound of general formula I .
[1ddc rwr’h@UWlﬁ&émﬁfhw‘o%é-%ﬁyfﬁpatﬁ?@o uran-H-ylarhydroxy-azetidin-
repr r - (CH?2)-noiety, which is optionally
purif%g%gtnhg 8rng’isol ated, or at |east one conpound of
general formula IV, RLOO C R2R3

[15] [1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-yl]-N-hydroxy-urea;

[16] N-[1-(3,5-di-tert-butyl-4-hydroxy-benzoyl)- (2S,3R)-2-methyl-azetidin-3-yl]-

2,2, 2-trifluoro-acetamide;
[17] 1-(3,5-di-tert-butyl-4-hydroxy-benzyl)-azetidin-3-ol;
[18] 2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-1-(3-hydroxy-azetidin-1-yl)-ethanone;
[19] (3-hydroxy-azetidine-1-carboxylic acid)-3,5-di-tert-butyl-phenyl ester
optionally in form of a corresponding salt or a corresponding solvate. .
12.Process for the preparation of substituted azetidine compounds of general

formula | according to one or more of claims 1-11, characterized in that at least

one compound of general formula Ii,

R X—R



IV 51 WD 2005/077896 PCT/ EP2005/ 001657 wherein R1-R3

have the neani ng according to one or nore of clains
wa23/077i8%6 reacted with at | east one conpound BET/EP2005/001657

general formula I I | given above, to yield at |east

one conpound of general fornula | according to one or

nor e of c:lalrrs 1- 10, wherein A represents an

woe(em&@ -Rohavs themeasiigreorppdia one pri’f‘PEﬁw‘aﬁ ¢lgims 1-11, X

ur| f p!
R SR 8 afSICBRETOR BRUT RprefentsFEaBT Broup or an
a@tﬁfé@é@ cabongl gup, & remetea with @t East ohe kbnapalind of general
optionally one or nore pharnaceutically acceptable

faseildllent s. 14. Medi canent according to claim 13 for
the inhibition of Cycl ooxygenase-1, for the
prophyl axi s and/or treatnent of Cycl ooxygenase-1
rel ated disorders, for the inhilgéion of

Cycl ooxgenase-2 and/or for pyophyl axi s and/ or
treat nent of Cyclooxygqi el ated di sorders. 15.
Medi canent according to Cl or 14 for the
prophyl axi s and/ or treat nentyof in, for the
prophyl axi s and/ or treatnment|of inflammation and/or
for the prophylaxis and/or g4eatnent of inflammation
rel ated di sorders, whereby id inflanmation-rel ated
di sorders may preferably be selected fromthe group
consisting of arthritis, rheypatoid arthritis,

- spondyloarthropat hies, gouty arthritis,
osteoarthritis, systemc lupus erythematosus, juvenile

oB A e JOBERED b BhSlg HTENDRTRESE R Raring

at&¥¥eing foasite BAdre BEEkIMg 111 dMW@@rdfdmpouﬂiwaﬂg@ﬂi@ral formula
t oot hache sprains, strains, ositis, neuralg

| ggersding to, ongoat Mose kY FladNHJ- *sbcwiwpm Agep'&?ﬁgt% fr1 s(C =0)-moiety
o ARl CoMEOT PR 1S BERATS FRlarRlarGEely poltea

di seases, m grai ne headaches, periarteritis nodosa,

t hyr oj d|t|s apl asti c anem a, HodKi ?'s qi ease
ag@qp,hgagl,%at I@ﬁﬁ@one gPaperad of general formula T according to one or

“more of claims 1-11, wherein A represents a —(C=0)-moiety is reduced to yield at
least one compound of general formula | according to one or more of claims 1-

11, wherein A represents a —(CH,)-moiety, which is optionally purified and/or

isolated,

or at least one compound of general formula 1V,
O

R1 O\(

Cl
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nmyast heni a gravi s, sarcoidosis, nephrotic syndrone,
Behcet's syndrone, polynyositis, gingivitis,
WO ypsensmsaci vity, conjunctivitis, swelling ocurPCTIBP2005/001657
after injury and nyocardia ischema, for the
prophylaxis and/ or treatnment of asthma, for the
rophyl ;X s and/ or treatnent of bronchitis, for the
Be&‘plh bam]maumeanmaﬁ&w igg to CaRATHMeIesOf glaims fel 1, is

%98%4:%@%’( ieaasggf@% cotnr1 P ear{?&rﬁé?fefrgt@ﬁhhlasllll élgén LB6ve, to yield at

lea8hdhé corpoundarfefeyetalifdrnsidan acebaineg:lto:ond iof inere dF21aMas 1-
2005/ 077896 PCT/ EP2005/ Q01657 , may rably be

1Q.evberedy ATepRRands gn&ﬁCc @n@?tyn@nﬁ st&ngd is optionally
S Ang LB Aan@R s OB, ot Phal di Sordors.
be-sel scted fLom & ﬁ'e”t Sfé‘u”a' ﬂ's?"{ e ol bl anmmt oy
13. M@@ﬁémeat seRpasing reast Afles é ﬁ@lf@ compay m@ C&yrdmg to
rfér gy ?fjélgﬁ‘?eqnﬁ Hh& Pﬁéhéﬂﬁ/ &%lp&r)Fo hﬁ)rtle ghafrﬁéce tically

ver or t x1's and
adcepatbteekmpfermancer or a cancer-rel at ed di sorders
whereby said cancer or related disorder may
preferably be selected fromthe group consisting of

14. MQ&l@‘aﬁmeﬁ?BE&Srdlr@ i IS4 8For Bl ihABition oﬁ@&élo&@deﬁ@%-1 for the

neopl asi a Ial carcinoma), basal
proahydane md/mdeeatmtt iof mloogagﬁmaseaﬂ éslatethdlsomaefpr the

Sl B 055 Y56 e BB gemert of

CY¥AOS8igenby8 2 eiteardisdrigast cancer, skin cancer,
squarous cel |l cancer, prostate cancer, renal cell

carci noma and ot her known cancers that effect

15. M%& 8%&%@%0%8@”@3%& a%?ﬁég?%@gﬁﬂt@f ﬂ%o@%)pg&fggé Qﬁ?/ﬁr treatment of
pa Cf@hmeawo‘bh@m%s)and/bearémmaff infferhgdion snsl/ondoi teed
di sorders, pref erabl@i sel ected fromth

prepRYRXiSians/ o treatmestt &% inflamrpatieryrel ategfdlgor%ar%eyh%rﬁby said
m@éﬁﬂbﬁ{uﬁﬂ%\’ﬁé wkéara%@tmgy gréf@f u&bg&g@%r og F\Jgﬁ{ {RAdloRp:

|no hy, tro Sl a,
camsmtlagcuﬂaamng‘s,anhmmato@am’thrlts spordyloantirapaties, gouty arthritis,

oSl SHERE | Pusrery EntResS. AP U AR Bagumatic 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 dental procedures, inflammations following dental
procedures, vascular diseases, migraine headaches, periarteritis nodosa,
thyroiditis, aplastic anemia, Hodkin's disease, sclerodoma, type | diabetes,
myasthenia gravis, sarcoidosis, nephrotic syndrome, Behcet's syndrome, 4
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 prophylaxis and/or treatment of bursitis, for the prophylaxis

and/or treatment of skin related conditions, whereby said skin related conditions
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16. Medi canent according to one or nore of clains

13-15 for the prophylaxis and/or treatnent of pain.
wazeshedcanment according to one or nore of clBCTEP2005/001657

13-15 for the prophylaxis and/or treatnent of

mégbkéfem&w Ba. selé’ctec&/ﬁdmm@gmugmﬁwtmg df psonigsie! e6®irfia, burns
clains 13-15 for the E}ryl axi s and/ or treatnent
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syndr o ositis, gingivitis, hypersensivity,
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prophyl axi s and/ or treatnent of Cycl ooxygenase-2

aﬂ%ﬂ'&@@ﬁeﬁl%"éﬁ ders. 20. Use of at |east one substituted
azeti di ne conpound according to one or nore of clains
1-11 and optionally one or nore pharmaceutically
16. Mediceptaritlaecerdingpteeone or more of claims 13-15 for the prophylaxis 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 preferably be selected from the group consisting of arthritis,
rheumatoid arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic
lupus erythematosus, juve.nile 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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for the prophylaxis and/or treatnment of pain, for the
prophyl axis and/or treatnent of inflamuation and/ or

wo e0050M89pr ophyl axi s and/ or treatnent of infl aPCEEPNSG/001657
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dysmenorrhea, headache, toothache, sprains, strains, myositis, neuralgia,
synovitis, gout, ankylosing spondylitis, bursitis, edema, inflammations following
dental procedures, inflammations following dental procedures, vascular diseases,
migraine headaches, periarteritis 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, 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 prophylaxis
and/or treatment of bursitis, for the prophylaxis and/or treatment of skin related
conditions, whereby said skin related bonditions may preferably be selected from

the group consisting of psoriasis, eczema, burns and dermatitis, for the
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bone cancer, epithelial cell-derived neoplasia

(epithelial carcinom), basal cell carcinom,
wW@od@soT®pei nona, gastrointestinal cancer, |ip BENER20)5/001657
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PCT/ EP2005/ 001657

22.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 prophylaxis and/or treatment of inflammation.

23.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 prophylaxis and/or treatment of inflammation related disorders, whereby
said inflammation-related disorders may preferably be selected from the group
consisting of arthritis, rhedmatoid arthritis, spondyloarthropathies, gouty arthritis,
osteoarthritis, systemic lupus erythematosus, juvenile arthritis, rheumatic fever,
symptoms associated with influenza or other viral infections, common cold, lower

back pain, neck pain, dysmenorrhea, heédache, toothache, sprains, strains,
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nyositis, neuralgia, synovitis, gout, ankyl osing
spondylitis, bursitis, edema, inflammtions follow ng
waleswsal7sps ocedur es, i nflammations foll ow ng dePCHEP2005/001657
procedures, vascul ar di seases, m grai ne headaches,
mpesitiarietralgis syadoitis, gotthunkyldsing Spoadyiis, barsieEdema,
dkin's di sease, sclerodons, t%ﬁe | di abetes,

inflgmaations folpving slentalreredyes, infammatians felleuingrdgntal

g ol it i VL LS.
PEESEoshy RN Eansdit nibiftTe headadhtnthbhiivs pgaosa.
thefdiditis,| aplastic amardianHockinds aiseaskestieroduina, type | diabetes,
myasthenia gravis, sarcoidosis, nephrotic syndrome, Behcet's syndrome,
polymyositis, gingivitis, hypersensivity, conjunctivitis, swelling ocurring after injury

and myocardia ischemia.
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