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Substituted Azeti di ne Conpounds, their preparation and
use as nedi canents The present invention relates to
wanlsis4cut ed Azeti di ne conmpounds of general f oPOT/ER2005/002042

(1), nmethods for their preparation, nedi canents
conprising these conpounds as well as their use for

the preparation of a nedi canent for the treatnent of
humans and ani mal s. Cannabi noi ds are conpounds, which

are derived fromthe cannabis sativa plant which is

STeGIHRHIARVIQWEESICAEL SPIATHON RERMIST. ATTONSF W PRESSURIZED
conpound of the naturally occurring cannabinoids is

tetrahydrocannabiquﬂ%%ﬁ?l) ﬁ@gALgFFy D9- THC. These

natural ly occuring can noi ds as we as their

| s pronote their physiologica
FTELE%?EE§§é§$g%§hﬁg#ﬁg to specific G coupled receptors,
t so-cal |l ed canna inoid-rgceptors. At pr?sent two .
di S5 RessentypEentin ylateniopeblmplharmatiytisdt tolying formulations to be
natural ly occurring and synthetic cannabi noi ds have
used yadnpiegunized ireefergd dlose s TMéYe) swieblsolos 2enpdlcatinznistration. In
designated CBi and CB2 are involved in a variety of
partiquityrsihel ppedenainventigatd@hiypsohltiogs aabe pedorigspesdufized metered dose
humans and animals, e.g. processes related to the

inhal&@NIMBls),MhieA Ure SHRAREforl A0FHME 28X SHiSfAtIof AoRIaANAS S BU-agonist 8-
syst em ~endocri nous system respiratory system the

5T 8L RS oA B GHY Al y pmigto

2( lHiiggloE%?nzeg% ;esra]l grg%éttg% E‘?@’QE@@%?G Il:s)%.};cj % helzz\;gi%hfter3r§3ferred to as TA
Mar i j uana/ Cannabi noi ds, Neur obi ol ogy and

2005 Nandt whishds erblgyat ropsm tempgraivng o 2 phaimBesutisellyracceptable shelf-life.
CRC Press, 1992. Therefore, conpounds, which have a
hi gh binding affinity for these cannabinoid receptors
and which are suitable for nodulating these receptors

DIScwssiane OF THE BAEKREYERD on and/ or treat nent of
cannabi noi d-receptor related disorders. Thus, it was

anPI%psjuﬁgEd h efeli&1 RIRS ei%alieﬁveafg 04 ¢ OWnO\ﬁiegi%esn i Ladministering

compounds at are 1n particular suitable as activ

subst.ances.in I canent s feraply in medi canents
phalm%‘?eu%lﬁag pﬁ%cmﬁsatgﬁg%regpu%grﬁf%%% ﬁ% fr@alg&’é'pt ors,
particul arly Cannabinoid 1 QCB1I) receptors. )
Prierugs spmymendy deliwdre Bndabitiondntladobroehadipiogs sush as Br-agonists
t hepr ophyl axi s and/or treatnment of disorders related
and angichdlanerging, reakticostevads; astidewmiridnies, dntiralleegisyatdesthertthaterials that
cardi ovascul ar system the endocrinous system the
may besqfficiaditty vdsysistersd tyhimhgRsivs,ofhoé &sdréadfly the Akdragdutic efficacy and
reproduction in humans and/or animals. Said object was
redu@ffsi@¥efelty. providing the substituted Azetidine
conmpounds of general formula | given bel ow,

st ' r e ngli N- oxi- de carrespondi,n

o 128 a3 el G SR AL PURI HER N RERARE Bbduct o e
Surprisin I%g it q? beep.fou d that these conpounds

respifRItY 5341 itk AFTORT R o OFBFLoEaR i #6091 1 AEBEGIRSN ia MDIs can be
particularly for the CB-i-receptor and are therefore

solutzaps tqguspensions haolp e kyrmasatipng wifes the advanisanof deing homogeneous
various disorders related to the central nervous

with shyessaative itgredienmandesxsipid¢renvorhpletetyadidsobwealsia uheaxpropylidne mhicle or its
t he endocrinous system the respiratory system the

mixt@RSY kOB donIvdntagich Q5 efh@RE1098IGEbP ForhlFBARMS0 obviate physical
and/ or animals, preferably humans including infants,
children and grown-ups. Thus, in one of its aspects
the present invention relates to substituted Azetidi ne
conmpounds of general formula I, wherein Rl represents
an optionally at |east nono-substituted phenyl group,
R2 represents a saturated or unsaturated, optionally
at | east nono-substituted, optionally at |east one
het eroatom as ring nenber containing cycloaliphatic
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branched al kyl ene group and/or bridged by a |inear or
branched al kyl ene group, or an optionally at | east
WoR0wsAHsashet i t ut ed aryl or heteroaryl group, WhPCHEPEYS/002042

be condensed with a nono- or polycyclic ring system
and/ or which may be bonded Yia an al kyl ene group, R10
represents a linear or branched, saturated or

stabilitpsprobileatse sksocipred omidh | syisgnsiog afmiRaensS b Skédritbefore consistent
ali phatic group, a saturated or unsaturated,

unifofRldo@palabididltrdii@ast nono-substituted, optionally at
| east one heteroatom as ring nmenber containing

Cyigl [ [ ' e condensed wth
S SR SRR R e et B 01 R Acfual use have
bonded yia a linear or bridged al kyl ene group, and/or
been GRIED RIS BTy TCH (i ermrE ol RHOHEHOM Ry R, such a5
roup, or an optionally at |east nono-substituted aryl
CClsg (Frser &t 08 FC-YnouplFukireon iigr 6ECIhdan $EIFwCOF o Freon 114 or
nono- or polycyclic ring system and/or which nmay be
CFCHiddded via a linear or branched al kyl ene group, R11
represents a linear r branched, saturated or

UrRsebal A tRél chieRiflueithdbdn JUFCY 336 pdRAe s80sd Fidhad and Freon 12
al i phatic group, a saturated or unsaturated,

have MRLA %giulséf Pln Headds 1O 5t B b3 lﬁtquyer %{ﬂﬁ'tﬁ@i@l Iré/du@tion is being
I'east one heteroatom as ring nenber con alnlng

has%c%cloaliphatic group, which may be condensed with a

p 5~ or polycyclic ringsystem and/or which may be
bonded via a linear or bridged al kyl ene group, and/or )
wiitdsothgronkanss (EHEs) kpown afseeas hydio-frrospre prdansa(HET M gontain no
group, or an optionally at |east nono-substituted aryl

chlorme ahd taer aasilered lese destmdotivd tonespnb end: thestears prbpekddusaubstitutes for
nmono- or polycyclic ring system and/ or which nay be

CFCdonded via a linear or branched al kyl ene group, R12
represents a linear or branched, saturated or

ungek yrahed, gglgifc{lﬁf‘aﬂ iX,Z%ngﬁﬁ)?BetHQféog}?F‘ S dﬁa)”a%ﬁ 1,1,1,2,3,3,3-

al'i phatic gr a sat’urated or unsaturate

tionall I nopo- substi t ut optiaqnal |l y. at
nepiaPBbicBRGanY (ke T bt R iR el oo b HEpaiaates for non-
cyclﬁaliph tic group, which may be condensed with a
CFC ppmstlangs a%f? P pegpeen o Redigiagicaesarh HamBlations wingywigh BB A propellant
bonded via a linear or bridged al kyl ene group, and/or
systep hete brep dissldsed.dged by a |inear or branched al kyl ene
group, or an optionally at |east nono-substituted aryl
orDirete rtheuhygheg rpolepity Vit the HER Bfopelddatkg ngephritédlt 8f HFA 134a
nono- or polycyclic ring system and/ or which may be

(dielRedeenid B > NeArwRl BERBC e TR KehRRe @ W3 RIBFA solution

represents a linear or branched, saturated or
[ I - . itute

form A 8] Afrer 0R BEARL plief of (BER T RABRL BEEA VBl respect o the

opti.on at ast nono-substituted, optionally at
ConeﬁgﬁgF%ghéyﬁEF@FﬁﬁP%n1as ring nenber cont ai ni ng

cycl oal i phatic roug, whi ch may be condensed with a

nnPﬁépar@ironp@rfngpi HFA nelion efarmnlitions \whi ©len mapreeritical when

bonded via a linear or bridged al kyl ene group, and/or
bronakloilddtomBy-apmitis begegingytoaht ichsarof dhe phanytdiledaminsydeieatives are

group, or an optionally at |east nono-substituted aryl
concé@hedietier @amithlagl GUBdrdi-SI(1RBN -BRIGSLEEIEEMD-M-hithd xyphenyl)-1-

nmono- or polycyclic ring systemand/or Wwhich may be

L . aqe N .

meth{etHf gdﬁﬁﬁh@]e g}]l{;ﬂ% q?igl?mcg#}csﬁﬁgrsﬁdﬁ%{ h}geﬂggal stabili Prreorl:gl?ms in this

roup, option one ereol s

kind B{ﬁ{%ﬁ%’r‘b@’it %’]ﬁg@g@g@ﬁé{g&gﬁ% oL acenmate or

stereoi sonmers, preferably enantionmers and/ or

di astereoners, in any mxing ratio, or a correspondi ng
N- oxi de thereof, a corresponding salt thereof, or a
correspondi ng solvate thereof, wth the proviso that
conmpounds of general formula I, in which RL and R2

o o o, "
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per fl uor oal koxy, branched or unbranched
Cl- 4-perfluoroal kyl, am no, carboxy, oxo, am do,
W@ y@aos4emi t r o, - SO2NH2, - CO- Cl- 4-al kyl, - SO C'P@l/Ep1005/002042
- SO2- C1- 4-al kyl, -NHSO2- Cl:4-alkyl , wherein the G
-al kyl may in each case be branched or unbranched, and
a phenyl group, nore preferably be selected fromthe
gMdupocnsi stmgiraty- hy dr 94§ R)-FshyGoxyB-[[ (1Rt vgd-methiolyphenyl)-1-
met hoxy, ethoxy, CF3, oxo and a phenyl group. If one

methydethirine fethih P2 (18D fHiresinBrs is %lﬂﬁﬂ)o@ﬁﬂar@ﬁ&é’sage strength level is

represents or conprises an ary group, which is

cons1§é%§’§§r'lteéét ﬁan}M gthgf gﬂ%lrs ]oe ﬁim&stef‘%&) rbyﬁ\/lﬁ)és. Thus, its

substi tuents, ess rmnse eac

ti tu ts na endentl sel ed fro th ey

conceélﬁgti ? satefol’?él g?m‘gﬂ%h og’eﬁergt {I’uﬁ e%FtOB’ ogegler with its

branched C1-6-al kyl u | i near or branched Cl-6
chemg;pm?c%rgeﬁemgs f18g;rﬁi1,qes éﬁ% étgﬁcq%tleﬁy@r Brﬁparg}gog ﬁom&llaﬁon which is

trifluoromethyl group,a trifluoronethoxy group, a
stable @@P@Vld@-@Iold)dloSaﬁecgmodlan‘my‘a’ndlayrﬁupmsfareddwddh}s group,

a- COOd -e-alkyl group, a - CO NRARB- noiety, a

- Ccbitdi Mt frthé pioplensibutie@lit Groutd he/highlyGidpant&gtous to provide
- SO Cl1- 6-al kyl group, an -SO2-C -6-al kyl group, a -G

forml 8 KJY enerS §& BER- soRltionk t(9'6é7 Yi¥mirfstered by MDIs aimed at providing
-C-i-6-al kyl ene-SO- C 1-6-al kyl group, a

pharrna%%ﬁcgcaghgg%egn% g lé'dgxr}ﬁS i(lrlﬁxo hgf[i DQ(%;ZO %/1% &491 ?egxﬁéypgmenyl) 1-
ot e “BEBo T, it

6-al kyl grou or RA and RB together with the
hydroghiogge rf@lt r(il er %éeﬁo%i)o wibichr de a0t ayiratthe usenpd orefrigeration, remain
bi cyclic, 3-10 nenbered heterocyclic ring system
chemighlly hndrplyysﬁxmllytstdbdmd;dringmma@m sitribient ecnditiorsned texhpératues and are
identical or different, Cl1-6 al kyl groups and/or which
charaﬂfaﬂzéa%’j{ﬂequg@éhfee[@ﬁé one further heteroatom sel ected
fromthe group consisting of nitrogen, oxygen and
sul phur as a ring nmenber, Rc , RD, identical or
different, represent a hydrogen atom a Cl-6-al kyl

, - -f-al kyl group, a C3-8-cycl oal kyl

SUMW,O@EW%Me C 3-8-cycl oal kyl group,

C1-6-al_k ene- O C 1-6-al kyl group or a Cl-6-alky

Q%&t it i3, Py obieetPidhe prssenidr entigy ﬁfbi@gpvgc}eof@g@ulaaens in the

Rc , RD together wth the bridging nitrogen atomform
form af HEAuscdutsas torbe edmpristéred Py MIR]s f8: o vidinghghraemaceutical doses of 8-

het erocyclic ring system which may be at | east
hydroxgroH SR $thiytikoked- {1 R)FB(4ineliok ipheufd - ihethylethyl) am1no1] ethyl]-

i ndependently selected fromthe group consisting o

l 019 r
2(1H 1}1@(_)1?{(}% org{tég ﬁglts 311’[9 Q%b%NKIi? %%ﬂﬁ%dtox? ﬁ’zit’& : a'tleﬁg ffering. from

s e B A Ao A0 g fdbonn

al k group and a - CO NH2 group
chmag@g;%bx,ﬁéawt%lé%ﬁa& erqpé’éi’gireone further
het er oat om sel ected from the group consisting of
ni trogen, oxygen and sul phur as a ring nenber, and

DETW@@%P&&“ &%Fﬁ’ﬁ%ﬁ%@é %&Béén‘é{ﬁ? it gzyet her

W th the bridging nitrogen atomform a saturated,

mokesordyrg i Bipcpresent smmtlmﬂ‘tm sdrreided @clglmnn@cautweg composition

system whi ch may be at |east nono-substituted by one
compoisingDr e as i deadtiveal digretliédter eBhy@ibx6-5al( k- lg@@m? 2-[[(AR)-2-(4~

and/ or which may contain at |east one further

het er oat om sel ected fromthe group consisting of

ni trogen, oxygen and sul phur as a ring nenber.

Preferred aryl groups, which may optionally be at

| east nono-substituted, are phenyl and naphthyl.If one

or nore. of the reS|dues R2 R3 and R6-R13 represents

o o 1 . o
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Cl- 4-al kyl, -NH SO2-C1. 4-al kyl , wherein the G
.4-al kyl may in each case be branched or unbranched,
w@nasasgpmenyl group, nore preferably be sel ectBdI/EPmNs/002042
the group consisting of hydroxy, F, d, Br, nethoxy,
et hoxy, CF3 and a phenyl group. Preferred |inear or
branched, saturated or unsaturated aliphatic groups,
methoyhiphsnyhel msthydethgianing ledyHy2 (b aeinokiseae s s ta t saht ghereof, in
may preferably be selected fromthe group consisting
particdbr fhet liydrocldofidd salin ip nopldtioni cfopliguytied BFHAItpydpellant, a co-solvent
i so-butyl, sec-butyl, tertbutyl, n-pentyl, n-hexyl,

selectétt NRdhY harﬁra@éﬁtﬁé'ally rh'cl%iﬁéﬂle eﬂcdjﬁl—‘sw ad né/'s,pe@lEB' E’ﬁrﬂ)unt of high
propeny propi nyl’, butenyl and butlnyl I f any of the

concen[n?rf(tl=:<‘]ij & n%grem é%%uﬁilél\fg)?@f% gﬁrc'm e Iﬂ%ﬁlaébO%E 1 rl\ﬁ%@%’pamcular

ne group, unless d er wi se,

r ou refera be.s cted fromt
abou@?ﬁ?iﬁ@%ﬂﬁﬁrer Peif e Bt ¥ B op s srmr%qﬁi@eereen 2.5 and
(CH2)2-), n-propylene (- (CH2)3-), isopropylene
5.5. (-(C(CH3)2-), n-butylene (- (CH2)4-), n-pentylene (-
(CH2)5-), n-hexylene ( - (CH2)6-), n-heptylene (-
( THR femylatmerotstpreferably(a sl @) 8 Which-thernglizeé(gredient is completely
(CH2)9-) and n-decylene (- (CH2)i o0-), nore preferably
dissoli7édym t he group consisting of (-(CH2)-), ethylene (-
(CH2)2-), n-propylene (- (CH2)3-), isopropylene
(ThEC l)ﬁtl%n ap ﬁreﬁn\%‘ﬁhb{ﬁ 81§ v dIedairtb g{) SPJSQ\%%H M‘Df"fl@vmg part

conmpoun genera formufa | given erein

repre ent n h i See ptl
or ) GF RS G amBaie s teos? mibF ar ERpEs e hRoRRGL plminum pyined with
. Selected fromthe group consisting of a hal ogen atom
an inegt QTE@fEE FOFMBpr anched Cl- 6- al ky! group, a |inear or
branched C 6 al kox grou a for group, a hydroxy
gl fast, ikhasheen Gt hipe ¢ Em@r stabi irjrbf §dwdreyHoKYR)-1-hydroxy-
group, a -CO Cl.6-al kyl group, a cyano group, a
2- [[(lRal-IQb(@)ﬁylembﬁyphenﬂ)fl -1hEth etby ] amalofethyl P+ 2{UH)-qainolinone or its salts in
CO NRARBnoi ety, a -CO- N H NRcRD-noi ety, an

HFA s@uﬁé‘rﬁ Q‘Dﬁﬁ\h&ﬂlorﬁr&ﬂn}e &Qmﬁﬁgllg r@%‘ﬂ lhydheURe 0§r1n h concentrated
- Cl- 6- al kyl group, a -Cl-6-al kylené-S-C 1-6 %

phospgr{)ﬁﬁJ Qi;lgﬁ% S%é\i% z%n 19 z{%&eﬁgrsﬁ% up]rbger s%é@ﬁgn%'f L%kaél 8f %ans
MGty o e meion] Bab DoHaPURpLRAIOREST PhgRTpapeid is ot

or different, represent hydrogen or a d .6 al kyl

strictly repmislatest vr,pm h v/ REPeresge pmepningng ﬁettﬁgrrbﬂatm syl when about 15 M
nitrogen atomforma saturated, nono- or bicyclic,

phosphefi® apinibesel] tes presamydl & comden’g‘aﬁrysﬂtﬁmvawﬁioﬁho.ﬁﬁ% t0e0.040 % by
at | east nono-substituted by one or nore, identical or

weighll dif elieendtal Glidht alfkyié fgﬁma&@mu@ OMOOT WIRY toC OIS w/w the
at | east one further heteroatom ected fromthe

prefeﬁé@&%cgﬁgiioitgé&ai)f nitrogen, oxygen and sul phur as a

RD, identical or different,

S R e S P 2055, o

Cl 6- al kyl ene- C 3- 8- cycloalkyl group, C1

prefergbly 3y15%he- O C1- -al kyl group or a Cl-6-al kyl group
substituted with one or nore hydroxy groups, or Rc ,
ROheogetbuion ieprarankieis msedigs pY 151 indergd whaaoteritor of aqueous liquids
saturated, nono- or bicyclic, 3-10 nenbered

wherd'@hRrf e do®inanth gorsposie@t Mol Feldtiomy (he5Rtn két@slely aprotic solvents,
nono- substituted by one or nore substituents

such 'aE‘ qﬁ@ qrrd&rémaxors obiRate qsefdr ﬁmﬂege SHIRD 8RR Sdrk QbuQiydrated; their
-6 alkyl group, a -CO Cl-6-alkyl group, a -
Cl 6 al kyl group, a - CO-NH- d -e-al kyl group, a
-CS-NH Cl1-6-al kyl group, an oxo group, a Cl-6-alkyl
groupsubstituted with one or nore hydroxy groups, a Cl
e- al kyl ene-O Cl- -al kyl group and a - CO NH2 group
and/ or whi ch nay contaln at Ieast one further

T o o s R Y
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consi sting of Cl-6 al kyl group, a -CO Cl. 6-al kyl
group, a - COO G .6-alkyl group, a - CO NH
WE@1006/08d6kyyl group, a -CS-NH C . 6-al kyl gr oupPCHREPZIR®002042

group, a Cl-6-al kyl group substituted with one or nore

hydroxy groups, a C _6-al Kyl ene-O C 1-6-al kyl group

and a - CO- NH2 group and/or which nay contain at | east
activigrweffini¢ntrediffer signidetmtiy feinetbosdinf aganoushtseluiooulthough the Nernst

consi sting of nitrogen, oxygen and sul phur as a ring

equatioB RS respRBICtoVEMIF @pplidsfand e pH 9eaéd %lé’ds eRlctréldd dy8ieB8IWill generate a

represent hydrogen or a G . 6-alk group, or Re an
t (13 b2l
vt 900G Lok B AR S EANET %@C“l%@aﬁm the “pH
r oc
metefroade SN pirsb el Ui aT i PR e el s ARrepapty iy accity
%ﬁ kyl groups and/or which may contain at |east one
ﬁnm“?%ﬁﬁ het er oat om sel ected from the group consisting
of nitrogen, oxygen and sul phur as a ring nenber, nore
piiefias a}b‘ﬁy/m@y regirced ethats whep h&myﬁrogydu[rﬁlR)ﬂhhjadrox;ez -[[(1R)-2-(4-
optionally substituted by one or nore substituents

methoxgpleeT)demethycigh Redias ethy ] R (1 Hpq@iholigoeon$icat Mg afo0d] in a
fluorine atom a chlorine-atom a bronmne atom a

conce@ABH ofd P%BO 12 WRLRONY GAAUPmiferAlr ddid 'éf?(! ﬂiTFQrmﬂlal%vﬁHR) 08 M

and a trifluoronet hoxy group, nost preferab
hydroélﬁ?%g Sa%ﬂlt ﬁ} %m&'aﬁé‘r%’ ehc-ﬂggu onmmercaglﬁé?%g%%g%g&%}g% B 10MEE,

h he neani n i ven abo ally in_form of
Vertre) SF oo PUbe, JLEsE s@n%r%eth%f Q?@E%ﬁg%%%%ﬂpéﬁ%}tsﬂ’@rﬁ profile

di astereoners, a racenmte or in forn1of a m xture of
exhibisgd 2 shpdlowinggatie lone toabeeaEomd.0s thepra@ifetha béidity function dropped

enantioners and/or diastereoners, in any mxing rati o,
abruptly. a correspondi ng N-oxi de thereof, a correspondi ng

salt thereof, or a corresponding sol vate thereof.

Priefwiemes fb&l@hﬁ@ il E%@eﬂc@ JTOBReH REsceRfrationt Ml e 2005 and for
gi ven above, wherein represents a |1 near or

exam;%ié RENEnc aﬂBﬂB? ? élgy58%5(6t065 3} 39'\9 &%ég@%?%%é’o%gv{ HC], the pH

east nonosubstitu al

ey 6 B b b S Pt BdelerBings 0k peephamonnt of

ring nmenber containing C3-8- cycloaliphatic group,

the acithj ch may be condensed with a nmono- or pol ycyclic
ri ngsystem and/ or which may be bonded via a |inear or
bFaribérextpGimentahkyd shwevngmodpt widl badesspibed inaddtsil at the following,
| east nono-substituted, 5- or 6- nenbered aryl or

that TReREOD By be gﬁ@ﬂ@mgM&tﬁr sRYilPed $aMISRE @dndthirited pHBsﬁthnc acid,
or polycyclic ring systenrand/or whi ch may be bondéd

and 1nvﬂeﬁ‘t1§115£r'vflgﬁ%é)9f 1 PRAYeE phdspfiodt kygene group,

preferab represents a |near or branched,

0 onal as, b te 1- 10-al kyll .
grﬁ’% f%c’t Erf!tor i optT en ftﬂ‘éﬁ)&a&% Z@dsst %Wﬂﬁgsdﬁ%r&@%‘)ﬁtl&? Soéutlon of a
HFA Bomale ”‘3%%%%013%98 OnIg BB P I SN e solution, but
. and/or which may be bonded via a |linear or branched
it is alsp-catalyzry by rieace layels, ofraetel ionefied thist Y AR5 estabd B wtis ba enhanced
i near or branched, unsubstituted G _i O al kyl group,
by addimst topﬁefmhﬂi@hysp%ﬁbwmcemmbﬁ highnedrephtragedopvsphetidisid both to
R2 and R4-R13 have the nmeani ng gi ven above, optionally
adjust tHe ga%n@{mqﬁ@ Wil delfified rRE0Rl ﬁ@ﬁ@ééqueﬁéﬁ%&éﬁ@hsy
enanti omers or diastereonmers, a racemate or I n form of
a mxture of at least two of the stereoisoners,
preferably enantioners and/or diastereoners, in any
m xing ratio, or a corresponding N-oxide thereof, a
correspondi ng salt thereof, or a correspondi ng sol vate
thereof. Further preferred conpounds of genera
fornmula | given above are conpounds, in which R4
represents a hydrogen atom a cyano group, a carboxy
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optionally at |east one heteroatom as ring nenber

contai ning C3-8- cycloaliphatic group, which may be
weoeondeswed with a nono- or pol ycyclic ringsystRon/BEPzE002042

whi ch may be bonded via a |inear or branched

C-|.6-al kyl ene group, or arf optionally at | east

nmono- substituted aryl or heteroaryl group, which may

bilocarveg it bak bdenlvbacrmedh that dhre psol ofdyert centainary, sypargenlar having

and/ or which may be bonded via a linear or branched

part ofdH 6f elekyinesrenl idalc spifedes liabd WitR/Anriagt efenicScatihg ba&aénhance
or branched optlonally at | east nono-substituted C-i

the chémﬁ:lam t%@ﬁ 4 Cyc in %tl-gl@ﬁ ?Hp)éllﬁ'ft sbR@sh.

nmono- su s ituted oal I phatic group, or an

tional l S i tuted en .
B Rard By RS R BiBH DAL el U b B pressurises
optionally at | east nono-substituted. d 5 al ky
MDI for adpypigieEng mhptmasuiqal dases) congisting Rb 2 SOBEERE d%nég with n inert
C5. 6-cycl oal i phatic group, or an optionally at |east
coatingp fided gt iat phasdagshiaen} | cogrositionhrermprigingrg saletion as' eS-hydoxy-5-
substituents are independently from one anot her
[(IR)-saiyeﬁi)@dz {[(1R)-2-(en@g thopplean it Isinkthel ety jgmingiethph i B )-ng
a fluorine atom a chlorine atom a bromne atom a

qumol'i&ﬁidé}ﬂl HITOUB4a & ATBidpeNaht 97 Q4R coﬁtain'iﬂ fréiﬁra‘BHEtt Yd a0 W% wiw

and a trifluoromethoxy group, and -R6 and R3-R13
ethanc!i %‘é% &% JERR MR %b?{tﬁﬂu@bﬂ&% qmwm ko '087§<%R£'1N°Jf 85% (15.2
e st ereoi somer abl y' ‘enant oner

stere mers, a racemate or in forn1of a n1xture of
NDphﬁﬂ’°€5§?1 wo of the stereoisoners, preferably
enanti oners and/or dijastereoners, in any mxing ratio,
ofhe apparetgPb Al sHE sNuGRR de cwmem@éfbet\fs@e@&@ &8¢ Srrd iThg expression
salt thereof, or a correspondi ng sol vate thereof. Also
‘% wiw’ eheans elie me'ghc poemqentagk of thgeoetpahert ovithuleapdct ¢ thertotal weight of
above, wherein R8 represents a linear or branched,
the cobotiiighed or unsaturated, optionally at |east
nmonosubstituted Cl-i o- allphatlc group, a saturated or

Og‘f&é‘tald{ﬁ% qlq%‘ SR ﬁp%dhyaadoxﬂéa%gﬁﬁ)n MRNASHPS LA L4k ngn(?ner has a good

I onal east one hetéeroat om as I'I ng ne

ni ng ,C; cl oal i phat i i ch. na

chemle%ré}%%%ﬂg\% TRt Grge o RarAEG e BV tHe YRR A fhe IOH
whi ch may be bonded via a linear or brld ed Ci

Guideling cQ]al}x ;@fc@mg e §§§b1émd [Ispting o€ Wem@;ct@@ \abs@?g@gs g,ayndaMedlcmal
linear or branched G 5-al kyl ene group, or an

Produos)’}, ovtekdin aasighifiemtt dramge Ewlesdivgutredicis defir®dnasnd6¥echange in
aryl or heteroaryl group, which may be condensed wth

assay &rofONOmitdl velekycyclic ring system and/ or which may be
bonded via a linear or branched G .i o-al kyl ene

g _F[‘BH p%hd?frﬁé&ﬁﬁgl YorBRi4toRs eSS ifehtifie Ghay rﬁlﬁflé}n eh@din further
al kyl group, a saturated or unsat urated

ex01p1|eg{s 3?18 lgx.ﬁ%%er g1 \;6' r\r/]rergagfflr %)Iﬁém:rﬁer dcrgn i é 1§cr§%se¥%ea%1ass median
e

bonded V|a a linear or bridged Ci_3-alk Iene group
adtveavenhinc b prglerisd emberjegniyhen add"lﬁelaro opthbr aapperents to the
Cl- 3-al kyl ene group, or an optionally at | east

formuiativa-is aastied.ut ed 5- or 6-nmenbered aryl or heteroaryl
group, which may be condensed with a nono- or

POh WeB IS 74506 NGe ﬁﬁﬁc@i’ﬁ AReABd WhitloR dFBpoBBoRPIH’Ee M 1 aerosol
a linear or branched Gi- 3- al kyl ene group, nore

: r t
mhaﬂééj%f g%ngﬁr?sg@ a1$§ctfélg$1'i£gr%ﬂo,u%¥)ﬂ)gn i %L?t%%gf’a I oﬁﬁ&xixlkane (HFA), a
optionally at |east nono-substituted phenyl group, an
optionally at |east nono-substituted benzyl group, an

optionally at |east nono-substituted naphthyl group,
whi ch may be bonded via a Ct-3-al kyl ene group, an
optionally at Ieast nono- substltuted t hi enyl group, an

oy o o s 1. a4 " 4 4
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and/ or which may be bonded via a |linear or bridged
Cl- 10- al kyl ene group and/or which nmay be bridged by a
wo pevems46a0 br anched Cl-5-al kyl ene group, or anPCT/EP2005/002042

optionally at |east nono-supstituted 5- or 6-nenbered

aryl or heteroaryl group, which may be condensed with

a nmono- or polycyclic ring system and/or which nmay be

cosolysah@ad fwitler comprisimg ®iovh rvah@i/a@dcmpqneat toyIngreasqg tieupass median

preferably R10 represents a linear or branched GCi-i

aerodynambik ydiargetot QVIVBA B plofi itk aetos] pansdésusdbettlati@Pbf ealdhyler. Said
at | east nono-substituted, optionally at |east one

applidaBbe1d0as am ARirédsNfle 'ngmﬁ‘al g%feiﬁ R Mg ERerlical StabﬂlR’ of the active
cycl oal i phatic group, which may be condensed

mgreﬁ%g’“aRv?tﬁaja%ﬁte%%%?’efsﬂ?&%@%ﬁﬁb@“‘. 2 e o
S R B 9 BB R, RT ies o

nDno substituted 5- or 6-nenbered aryl or het er oaryl
June ¢y 300, aghiVéh 0%96%(é8&)sléh% éppliganhhes dselesedopressurized MDIs for
pol ycyclic ring system and/ or which may be bonded via
dispemsing mealution obamachedngtdignainkay hyheflgroesphomnmropellant, a co-solvent
preferably RLO represents a nethyl group, an ethyl

and oPfionklly &Mow-~vRlaBily chPstient @RarfctBtitied | inh@UPart P all of the internal
optionally at |east nono-substituted phenyl group, an

surfac%?to!fgﬁﬁﬁl }Mal@tts doRést omﬁﬂlééjg‘éél' Ll dba%ﬂ‘ﬁ%ﬁ]l%lm%ro %’lhﬁﬁ with an

op |ona y at least nono-substitute
Q G, 3-alk Iene rou

inert 3 cRing” T ROE onfishich Mo R med T b bt 5% of grineral

optionally at Ieast nono-substituted 2,1

acid ang. it 'ﬁﬁﬂ i phosplorigr asifh In grdepir UBPIANE Jheaehameigaltstability of the
nono- subst it uted Benzo[b]thlophenyl group, an

activegpgiedivat inytha compegtiomdiothelvstirarys ¥ dtates that ipratropium bromide (one
| m dazo[ 2. 1- b] t hi azol e group, an optionally at [ east

of therpoRsibiebtitd inpleaitniblipystalOnepaBiAR k@ds df cans, with or without acids.
7, 7- D met hyl - 2- oxo- bi cycl o-[ 2. 2. 1] - hept - 1- yI gr oup,

et Breier AR bfsegltﬂe NERr GSEJES a S%Flméts gfr%t@verﬁﬁg%@ Ydhemical

group, an n- ropy group, an nbutyl group

(e} t ast ono- s It ut
degraflo e {oilp nGRTE TR RS ghttoatfiamﬁ%hoz%lwﬁm £ffhs. Mos
tiqnal |y, at Ieas nono- subst.i t ut ed, napht hyl grou

exampie ﬁat?afyywhwﬁ% roiyle ag aptighodmgrgics ﬁglgg?%hﬁgl}’aﬁlp example is
optlonally at | east nonosubstituted thienyl group, an

presefpd ifomnal fyasanist, dast fenotarnl s Abbeughusalishtandl, 8- claimed, no exemplary
Benzot hi adi azol e group, an optionally at |east

formulativms b piovided €ThdBaabitifybddth aeplepnydd @l iptdtropium bromide and
optionally at |east nono-substituted

no difféfeAlRA0 hradd bBirebh 8Qlse 09bRRic aAR i1RREdnRNAdsy Pﬁ&sphlgﬁé heid is only

nono- substituted 1H pyrazol e group or a

R T

i ffer nt and sel ect ed f the [
P 6£520 o e iERin S vh Sl tpsee o moaty %dﬁ*gﬂ&bﬁw Kb added in
nmet h grou a_formyl group, a phenyl group
order pige ﬁékallzsr@epmeéwyﬁéwéx\yl@% UPPTRRTBBNSIRG tthel atahﬂhty of the whole
brom ne in the 4-position and a nethyl sul fonyl group,
compagitiorRin 1Re cam dhRDhIRUIBE traniee foiad o pageny ligey &5 teab®) wesich says that
optionally in formof one of the stereoisoners,

an anfi@f ef &ﬁdr%an@cﬂ adill isBowd etdddeld & bBtaROABHSvalde FRELTBS €, Q6 a very
in formof a mxture of at | east two of the

bKMdﬁheg%&&§Q%E%§' preferably enantioners and/or _

I astereo in any mixing ratio, or a correspondi ng
N- oxi de thereof, a corresponding salt thereof, or a
correspondi ng sol vate thereof. Furthernore, conpounds
of general fornula | given above are preferred,
wherein R11 represents a |linear or branched, saturated
or unsaturated optlonally at | east nDnosubstltuted

o T Y, | T Y, 1
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nono- substituted, optionally at |east one heteroatom
as ring nenber containing C5-6- cycloaliphatic group,
wakioshs4ssy be condensed with a nmono- or pol ycyRCT/EP2005/002042

ringsystem and/or which nay, be bonded via a |inear or

bri dged Cl1-3-al kyl ene group and/or which may be

bridged by a linear or branched G _3-al kyl ene group,

oW@n 98¢bdMmatkfeys 40 badason nfonoulstips icontasdng-a quropellant and a

6- menbered aryl or heteroaryl group, which may be
physiclogidelins ecteptable wolymaowhizh qoald/Byiplthe solubilizsiyst £1@ the stability as

and/ or which nmay be bonded via a |linear or branched

Wdl&ﬂhﬁmﬁbgﬁkﬁaﬁmggoup, nore preferably R12 represents a
nmet hyl group, an ethyl group, an n-propyl group, an

henypb/ ogipu Pe’fer@ Mo S)E(Eﬂeﬂgll?t: 1ln¥xt?rtef fc?ra?etro%? r&?mﬁ'gget%t Il{lélij(} e and a

group, an o nono- su
| east , nopo- subst i

hydroﬂgmc%hsg_ﬁr 3?12‘@6 %thﬁqqzif | %Jép%]{)ale anq”sg{] on aerosoESUtTehe use of
C-i-3-alkylene group, an optionally at |east

dinitrpggRomenpxie tase dnpiove e sipbilify, omstaspgs ofh sixidatien-sensitive active
nono- substituted 2,1, 3- Benzot hi adi azol e group, an

ingredjpxtts.oﬁalfduyasaﬁz-dgeaists soeh casslgbetalHutinend sulfate, formoterol fumarate and
Benzo[ b] t hi ophenyl group, an optionally at | east

salmef6losaHTB At | dHl ek AniPlshaeflrred o Blspbhsdcitlage hoke. an
optionally at |east nono-substituted 1Hpyrazol e group

Ol &p7 17143 8BS Msv? o ?Xtﬂﬁ%?ﬁﬂ&in? itgoﬂt%g/lllatge JHTVA l34a solution

group, nost preferab represen a ne hyI

et hyl grou
fomui%{omonaq “HPEI egiyﬂffﬁwaﬁﬁagia%@f%% ﬂiﬁ% &‘?sﬁ Oigpeny)-1-
onal | east nono-substituted benz roup,
meth)éﬁbyl&mnpfﬁﬂmll -PE Eauipshisons bydioehiprde rﬁﬁﬁhg@ﬁﬁ? 3t m&o pl dose,
whi ch may be bonded via a G . 3-al kyl ene group, an
12% wpt ebaadl] §%oaw/w ieawbpy&unmswsistabﬂtsecﬁby difémsrit agroonts of HIC1 0.08M
optionally at |east nono-substituted 2,1, 3-
(1.0 aBénzotininatt i@ated (Gradple AN Optionally at | east
nono- substituted Benzo[ b]thi ophenyl group, an

ofhk %ﬁhﬁlﬁu@i{s 2Rl tHDJbopl%l&%H' Yith &fite r%opyst%btﬂityeig JA 2005 is

| mdazo[ 2. 1-b]thiazole g oup, an op I 0

preser!u}o aDl%Blm?%r flvegfgn*%ﬁz%gi?%ﬁ ﬁ }Lﬁ/é@t uly aspfi ié F@Eﬁﬁl in upright

wherein. s bstjtuents, resent are identica
positig. eV‘FrQF’ §> ‘é( & PEgSept \“P’G Oth éelﬁ’?@é pthé ofissli with gy f@ﬁler low
a fluorine atom a chlorine atom a brom ne atom a
conceppating 0 TéuPi05a(efd rimp/6g ridl pheanpiicedyd prpgospive aegradation of the
phenoxy group, a phenoxy group substituted with
activdangreiiieat inrthe foemdlapios; dek Qongachtizve Mxhiples ulahay! group,
and residues R1-R11 and R13 have the neaning given

alptBoveRthe Frulatioh RxERAPRR& in0B89 BénthiRd RbEfBH Iﬁﬁ‘i@e{té as a low

preferably enantioners or diastereoners, a racenat
r
wladf SRR, Dok il MR L Shehlifroaymaic rametn of
i ast.ereo m xi ng rati.o ondi n

the ARPGRAGRTTTEY Lo eSSy PedisBia g Crth: i b REBE v attageous
correspondi.ng sol vate thereof. Also preferred are

to provasieplahlyseiBeiens b A5 fosrmlations chavaeierased b1 deeppt isg peaetration
a linear or branched, saturated or unsaturated,

by virdpe pfom silghificant frastien, q‘fmhd)easuwm efufiredpaicles, iwifh a diameter equal or
al i phatic group, a saturated or unsaturated,

less tig@tl. DRA. Miefort 8RI6w VORHiBHESpdudl Boul@BE basiadd y at
| east one heteroatom as ring nmenber containing
C3-8-cycl oal i phatic group, which may be condensed with
a nono- or polycyclic ring-system and/or which may be
bonded via a linear or bridged C i _i o-al kyl ene group
and/ or which nmay be bridged by a |linear or branched
Cl-5-al kyl ene group, or an optionally at |east
nonosubstituted 5- or 6-nmenbered aryl or heteroaryl
group, mhlch nay be condensed mnth ‘a mono- or

e T B e
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F, d, Br, linear or branched Cl-6 al kyl, l|inear or
branched Cl1-6 al coxy, -(C=0O-H, -OH, -CF3, -0OCF3, -CN
wW@rwsH8eBH, R5 represents an - O SO2- R6- nDi et yPCEHREP2005/002042

NH CO R7-noi ety, an - NH2-goiety, an - NH SO2- R8

noi ety, or an - NR9-SO2-R10-npiety or an - O C(=0-R

11-noiety, R6 represents a phenyl group, said phenyl

gt sepre buhgequently sisot foted that isiissking of gxghw effictept Zprmdylations,

4 or 5 substituents independently selected fromthe
charactgrigadpbyc thespredehcg odh fFacti€h of Besticldsregas] tororleanahed.1 um higher

Cl-6al kyl, linear or branched Cl-6al coxy, -(C=0-H

than 30%and vén3than SFder m&N, FAM2605Xd bePledefPMESPR 0@ concentration,
i near or branched Cl-5 al kyl group, said al kyl group

staﬁin%ﬁ‘érﬁ%.dﬁ@?‘%%}vi dali e Bl é@%ff@h@é%gg}e‘e@g&go%ﬁoz 3, 4 or

bstituents 1 ndepen ronw?ﬁe gr oup

SHIE speBRRTcns chvaiten depfribedaire per oAt iowsy SIECaton of the
. C cIohexgh &ioup, sai d cyclopentyl or cyclohexyl group
applicappi WY GROUAEZT (WReY whersimpsiebilitit datavplt i HFA2sol@ion fgrmulation
5 substituents i ndependently selected fromthe group
comprisingsi st§-hgdroky-B;[(1®);1-Bydroxh: [[ (1 Bh2-Uimehoxyphetyl prichethylethyl]
Cl-6 alcoxy, -CF3 and - OCF3; or a phenyl group, said
amino Je§T]3(119)-@4RoIRRInG Gy BrdsHidsiEe { IA 2009y stabilbel bl W@y etd Rported.
1, 2, é@I?Mgr 5 sugstituentg inde%Lndentlyyselected P
Hia St . : or
SRRy 5 AR 5 Rmlaion Blivertle ¢ v BB oompound per
- (C=0)-H,. -0OH_.-CE3, -OCE3, - angd. - . R8
actuatipn, SOTEL ey 3 5n St P IEIRRER ESNBOS\ e b raonfs: the TA
aryl or_heteroanyl group selected fromthe group
2005 agsgh gias higher tBan Bhansac Compmeting Exammlehy| | f ur any!
(furyl), 2,1 ,3- benzothiadi azol e, benzo[ b]thi ophenyl,
BErweyEi fif hasdhsa beennfodad by Zhelpisjdnbirazatoss thadwhestr mzedeat in lower
said aryl or heteroaryl group being unsubstituted or
concenSriabiGtsi dnd &t ohel stdrage coditién)rthd BHBS indredBiiSin the formulation
i ndependently selected fromthe group consisting of
rapidlydegrafs. | i near or branched Cl-6al kyl, |inear or
branched C1-6al coxy, phenyl (optionallysubstituted

v th 1. 2, 4. 0or substituents independentl .
8 B ool BUAHETh gt R RENEP gl <gppeauived 0
| i near,  or branched Cl-6 al kyl and linear or branched
carry thejacgosoLganisiery on figERSISP8-opt i onal |y substituted with 1,
2, 3, 4 or 5 substituents independently selected from
thpsoyginguip thofsst sipepigoighe presait in®mtiok hdsibeemfound by the present
branched Cl1-6 al kyl and Iinear or branched

inventdzd 416, abltitxacrordidpdd- tebiprevigus=dRclddure 6H025 Gr3preferfddthineral acid
-CN and - COOH and said aryl or heteroaryl group being

was hydRddhiidlaeid, Bendeshiodl 3taBilfe) vf sa{ym/dﬁtb‘e[(gﬁg Uiy dRfxy22-[[(1R)-2-(4-
cycl ohexyl group, said cycl ohexyl group being

o AL R0 s 5 PR P
o Gl AR PR PR AR SR o0, ety

I ndependent |y selected fromthe group consisting of F,
about F§M I%P?Php{ﬂﬁ agid, preferablyeerpriesd betaiiery 0,0008%eand GP1 % w/w in the
branched G _6 alcoxy, -(CO-H -0OH -CF3, =0, -OCF3,
formulaizh. helminepD@eid RSt bettpr eslwilives the activEGRerBRli2atrihgdrypxyas-f(1R)-1-
(CCO-R13-moiety; a linear or branched Cl-6 al kyl
hydroxtyal[ CiR);2-@mathpR@ihehyl-a din 6@ lettSdljathi 2(Bs@#holinone
Y Xgeiﬂg'ansg%stituted %? subs?i?ﬁ?gd ﬁ??ﬁMQ,(%gyﬁgkh o? and
5 substituents independently selected fromthe group
consisting of F, d, Br, linear or branched Cl-6
al kyl, l'inear or branched Cl-6 al coxy, - (CO-H, -0OH,
-CF3, -OCF3, -CN and - COOH and/or said phenyl radica
bei ng optionally bonded via a Cl-3-al kyl ene bri dge,
R10 represents a linear or branched Cl-5 al kyl group;
an aryl or heteroaryl group selected fromthe group

o s R
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branched C1-3al kyl ene bridge and bei ng unsubstituted
or substituted with 1, 2, 3, 4 or 5 substituents
w0 pabeperedent |y sel ected fromthe group consi stPCIEP{005002042
d Br, linear or branched -6 al kyl, linear or
branched Cl1-6 al coxy, -(C=O-H, -OH, -CF3, =0, -OCF3,
. -CN and - COCH, R13 represents a |linear or branched
its salgy irsthg| feynulgtierus phaspherid awd, ipdeEyarigher sapcenthied tpdsphoric
fromthe group consisting of phenyl, naphthyl,
acid. t hi enyl , furanyl (furyl), 2,1 ,3- benzothi adi azol e,
benzo[ b] t hi ophenyl, benzo[ b] furanyl,
| Mhe a2@kad). hridhlafbAy 6dRaining ok ticid e Guiibingdf stable at room
het eroaryl group being unsubstituted or substituted
| - 5 substituents independently
tmnp%%*%?%@%%?§3ﬁ$ﬁﬁgggroup consisting of F, O, Br
| i near or branched Cl-6al kyl, linear or branched
Cl- 6al coxy, phenyl (optionally substituted with 1, 2,
3, 4 or 5 substituents jndependently. selected fromthe
g & r @gpeet ofcihe prgsentapyentiondhereds prrvidedhremethod of
Cl-6 al kyl and linear or branched Cl-6- al coxy),
fillingoérearnosp! (nbpler withla oprapobisivn blithe dnweintibn, the Metl®d cémprising:
substituents independently selected fromthe group
coasi spiepgrid R GolutBmn, @f, Bihs}&m?rlﬂ-[(bRﬁmﬁﬂﬂ)x@z-ﬁ(lR)-2-(4—
al kyl and linear or branched Cil-6-al coxy), -SO2-CH3,
methoxypR&yH -nie%lethﬁﬁa?ninb]e%ﬁ @(1H9§uﬁ@ﬁn6 elcgjéy ;LISO %gﬁis e or more

aryl or heteroaryl group “being” optiona nded vi a

- K .oup; or .a cyel ohexvyl group,. sajd .
co-sofyea? RUSHHL SO o B AR e tisnBaf SinRl or an appropriate
Cl- 3al kyl ene. bri dge and/ or being optionally bridged by
mnouﬁ“ﬂﬁﬂ@ﬁ%“@PI%Y%ﬂ@ﬁ@ﬁmﬁl-3a|kylene bri dge and being
unsubstituted or substituted with 1, 2, 3, 4 or 5
subkst i fillemthe dedepwitbenitisglugen;ect ed from the group
consisting of F, d, Br, linear or branched Cl-6
al(®y! , addingapredetbmanehatot oba phaspkyric adi€=0 - H, - CH
-CF3, =0, -OCF3, -CN and - COOH, optionally in form of
ong) of addifg 8 LRIRALRABRIaRinPs R{R6MRr¥alRARNHIELS OF
d?ggtereon%rg,lg racenatémgrﬁin fofn?of a mxture of
at. .\ east: ] staregj.soners, preferably
e ?nt i gltﬁ%li)}g%a‘gl Iéélg%ﬁ %@tggi%g?' rs, in any mxing rati o,
or..a correspondin . 0xi de thereof, .a correspondin L
ST R Bpeion e ot Flestronal MRS F the Dresent Mvention is a
thereof , especially to conpounds of the follow ng ) .
long-acting Rozpdrenergip agesiist apddiserombinations autneibenadiiedgaiedients and in
atom preferably a chlorine atom R5 represents an -
particQlaBCR cabicosiereid/ or cam antithbiCAHMRT -drog.eEyamples -of a corticosteroid are:
Nhb- noi ety, an - NH SO2-R8 noiety, or an -

beclofBBaséR- Biflopohaty fRticadne Soplonkd; MkinBBIE! Ynoniasone furoate,
represents a phenyl group, said phenyl group being

triam&ﬁﬂgﬁgétdc%féhﬁg, Y d%éebﬁgfé:'n%#a e %Rtbé%mfnz’ ci Eﬁogli(gei ggg rofleponide.

substituents i ndep y select F om

consisting of . F, C r..linear.or branched G - . :
el e egioic, % fcopit CE iRt SO e teyhide andfiotroptum
-CF3, -OCF3, -CN and -COCH, ?! represents ajinear or
bromifleanched Ci-5 al kyl group, said alkyl group being
unsubstituted or substituted with 1, 2, 3, 4 or 5
The gofivet iingredicnt iis dbrdraendHylRel-bydreny-L[((AR)-Be4gnetbgxy-phenyl)-1-
consisting of F, d, Br, -OH -SH, linear or branched
meth@ethyBaraine fetdyy1]-2 CFB-duitblinok¥ho3; a 3ak yibkRPENTNE pRéferred salt is the
cycl ohexyl group, said cyclopentyl or cyclohexyl group
hydrdefiofide 16 YOS Eihbd RerRI téapwzwf.ed with 1, 2, 3, 4 or
5 substituents independently selected fromthe group
consisting of F, 1 Br, -OH -SHLl linear or branched
Ci-6 alcoxy, -CF3 and - OCF3; or a phenyl group, said
phenyl group bei ng unsubstituted orsubstituted with 1,
2, 3, 4 or 5 substituents independently selected from
the group consisting of F, d, Br, linear or branched

~A ~ ~A ~ 19 ~ P~
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4 or 5 substituents independently selected fromthe
group consisting of F, d, Br, linear or branched Cl-6
wWa@bdoglog4ckd near or branched Cl-6al coxy, phenyl PCT/EP2005/002042

(optionally substituted with 1, 2, 3, 4 or 5
substituents independently selected fromthe group
consisting of F, d, Br, OH, linear or branched Cl-6
alAMipough the prefenred dprnprlathanised o ingentigre aneyip the fremoodysolutions, in
(optionally substituted with 1, 2, 3, 4 or 5

case cithstarmbianics] aroafelndent dcyivs algeatiats Euddbé P s@t digspension.
consisting of F, d1 Br, OH, linear or branched Cl-6

alrisaytomqaﬂz aﬁ%a&a apa@seﬁbaphn@sfimé&wm 355684, CH3,
-(C=0O) - - and - COOH and said

Wl% p?{fﬁp efo?rﬁupéhorg EOOHQ 31? ?db'ﬂf]gfcﬁp&ehg&%&%x tgerg%a%rgc amour?t of the

ene

actwe%wgch’re?ryl'a P e a0, o gl %Sﬁq”%%% 308 Vil swijpble for

a linear or branched Cl- 3al kyl ene bri dge and bei ng

delivermg (ba1i Haidase, werequpferabliut ddig(dosp and irpparficular oo %ug/dose or 2 to
substituents independently selected fromthe group

3 pgaiossi sithiengplafe br iftl gonBrigationn&yr “dosebreeahexd BE- fimount of active
al kyl, l'inear or branched Cl-6 al coxy, -(C=0-H 1-CH,

1ngrcd1@ﬂ't$eh‘v@rcd bPafsdhgle 4hatiod of tHeGkAlEFl2 represents a
| i near or branched Cl.5 al kyl group, an aryl or

Bﬁl‘e}%;f?ﬂﬁ%lg% sgdyflnhé e?éé{r] srfteﬁ%rygvggﬁ g,; le?%@;fa gn@ca%fs having

o QR S0 s SPAALIM 0 PSP SRES) BN bt
het eroaryl group belng unsubstltuted or substltuted

coatigst harg, pox3-phene)r s speflueienkoxyalianen d dstfluproalkoxyalkylene,
selected fromthe group consisting of F, C, Br,

perfludroadylemas sbelaachdsteCafludGoahidyie, ﬂlubrimaed-eﬁlytﬂna-lpcdm(tbne, polyether
Cl- 6al coxy, phenyl (optionally substituted with 1, 2,

sulfoe adld 66pddyrBer ifi ﬂwﬁﬁdeeﬂ@me@d@mém s ardra@ibhe rOthBesuitable
gr oup conS|st|ng of F, d, OH, linear or branched

I n b
Coam%%eﬁjo@%/ @(éopt phm gﬁ g@l gtel @?&lgﬁ@x&% polgbﬁ%&)/elle sulﬁgc or their
Conﬁmdlbstltuents i ndependently sel ected fromthe group
cons stlng of F, G Br, OH |I|inear or branched Cl 6
al kyl and |i nea branched. G . 6- al coxy), -
- (‘eopon], prefre | eprgings gy uomllsrﬁf@rmwrﬂwoglgpa-alkylene
aryl or heteroaryl group being optionally bonded via a
perflrodkylenres| ewh agr pﬂ]yﬁetr@’rﬂucao@]yjdb@qerxq/lﬂugng@tpd ethalede-propylene and
cycl ohexyl group being optionally bonded via a
copolgineBad idiiloeinatetireiltdene aoropydencpiyethep ptlif@a) | y bri dged by
a linear or branched Cil-3al kyl ene bridge and bei ng

Ungdi Bfthiet HhAQve theSsidbifity! bArRChaWnkth flled-in Fim ﬂnd)f)re?erably a part or

substituent’s |ndependently sel ected fromthe group

f , Br, linear or branched Cl-6
fuunﬂ%ﬁ% ﬁh{?%e%r or branched Cl-6 alcoxy, -(CO-H, -CH

resent.s a
| Fﬁ@afornrlaspaﬁ% s B g i, conmbie ) cpering  volume of
heteroaryl roup selected fromthe group consisting of
betwegnefiil ang gwﬂ}w thienyl, furanyl (furyl), 2,1,3-
benzothladlazole benzo[b]thiophenyl, benzo[b]furanyl,
i NVideziog Z/anveb]ﬁtﬂcﬂarzidi gaskaid mpadeaciobwy] sdbbelr, an yplart@ular bromobutyl
heteroaryl group being unsubstituted or substituted

rubbéi dfhthd kind, deSoritedGh VBOSIMFASISE 81 e 1Srefend@ R BERR td Yurther improve the
sel ected fromthe group consisting of F, C

&5¥M ol inear or branched

“d”%§?§gF€§§§?ﬁ%£§ﬁéﬁIg$e?|ona y "substituted with 1, 2,
3, 4 or 5 substituents independently sel ected fronrthe
group consisting of F, d, Br, OH Iinear or branched
Cl-6 al kyl and linear or branched Cl-6- al coxy),
phenoxy (optionally substituted with 1, 2, 3, 4 or 5
substltuents |ndependently seIected fronrthe ‘group

o s R - Y — ~A ~
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R12 represents a Cl1-5 al kyl group, preferably a nethyl
group, or a phenyl group, which is optionally
waamsos4owi ed with one or nore fluorine atons aPdl/BP20051@02042
or nore chlorine atons, opt{onally in formof one of
the stereoisoners, preferab enanti oners or
di astereoners, a racemate or in formof a m xture of
afT'hke dydtoflnwmcabon peopstlartenpterehly selpcted foabthy group of HFA 134a,
enanti oners and/ or diastereoners, in any mxing rati o,
HFA 027 andcalxtespagiong N-oxi de thereof, a correspondi ng
salt thereof, or a correspondi ng sol vate thereof. Mst

pqrh%'c&‘égﬁéﬁtﬁs Héﬁﬁlﬁrafl%%oﬁ{)le fe‘f*&él% ven leazeti di ne

conmpounds of genefa ornu above sel ected

f ' mﬂtglﬁ%e%éﬁﬁ E"H’?&gﬁ? :&l(i - Ea%g@ils&}[ cclmpnsed between 2.5 and 5.5, preferably

1 [tra i bi s- (4-chl or o- phen%l nethy
betweﬁgt%cg,lan Pex i BYeR- mOLR preferay] ¥y een 3.5 and 5 0. Rather concentrated, i.e.

N-{(2S, 3R)-1-[Bis-(4- chloro phenyl) met hyl ] - 2- met hyl -
more tleany ghont 30 Wi} prefezatily marg fthapozbwubd 2 tM rand enodt Pyeferably about 1I5M
(2S,3R)-1-[Bi s-(4-chl oro-phenyl)-net hyl]-2-nethyl -azet
phosphdtin add yd ased ne adjh] thdepranait pHal e examples that follow 85% i.e. 15.2M
{1-[bis-(4-chl oro-phenyl)-nethyl]-2-nmethyl-azetidi n-3-
phosphbiic a@fﬂhﬂ@beeﬁﬁﬂsed
N—{(ZS 3R)-1-[Bi s- (4-chl oro- phenyl ) -net hyl ] - 2- et hyl -

Th odzhxg%tglt%@ uﬁ%’? el ugr Qg(ﬁgzﬁ)n&‘%gﬂl RO gp@arent pH will be pre-

oni ¢ acl

3R) - 1- 4- chl h | thyl]-2-
demnﬁépﬁ )?gﬁ{EY%n 9&? §i£@§“§F¥])C§EIo%eLanecarboxyl|c
acid {(28 3R) - 1-[ bi s- (4-chl or o- phenyl 4
b seradiont S-picoara-HAR 1Ay BTG (4 seihoxyphenyD-1-
acid
methy{1¢tAg | 8o Jetlyh]-2¢1 (3-quirlobinonp breity s t isBtabilizkd 2Aiteaihyt ecrebntrated,
i din- 3-yl}-amide, [9]
prefefbiy(douBR) gﬂo‘gpﬁor{c“aci‘ch IR partehRn Yt 1)533@@‘&19% fo- Rt PRbPHori@ acid in

zeti din-3-yl - di fl'uor o- benzami

an HD?%PE@EE% t§ o%ﬁio‘éﬁp gf()sl@g/' glév)s// (3f 151\/{ ﬁh?ﬁph%nc acid, based on the total

Welg}gfof gl¥e{ co%zp%tsﬂmn preﬁ%al}ly 3'8085 to E)JO%})" o W/'wW OP }I%M ph%gILlIo%rc“a&d based

trans- 1- [bIS 4-chl or o- phenyl) net ] - 2-met hyl azeti di

on thg.total yraighingfy e forpposKione apgre a,bi)h 8£.0p1 to 0. 010% w/w of 15M
-[ bi s-(4- chloro phenyl ) - nethyl] 2 nmet hyl - azeti di n- 3-yl

phosphorib eridebassd loh datuital eyei gt 3jf the composition, still more preferably 0.002 to
N-{trans-1-[ Bi s- (4-chl oro-phenyl)-nmet hyl ] - 2- net hyl - aze

0. 007&511/(21];vrw 3f ¥$ M phdsphori 20id)-Habe @ik thenw et tho batipsi@ion. For the

purpc%bs{ bf E?iesln\;lenhgh% et l‘ﬁ?h @b ceﬂﬁ?@ilg\h gﬂngmfl ]fldzotﬂg‘t A B%é? can be

|n- -y - methyfls ony sul f onam de,

utlllZ?C% ?I% F}l}c’ls f 81; h;%e%s%éﬁsﬁcgi g in ﬁglﬁ{/tl(g’\?l 11562 a% eto determine the right percent
t hy azetldln 3-yl }-am de, . . .

amo“Bt ’éfﬂl?i’i’ Bfé’ predg IBTﬁtnﬁ ?Hﬂ’f?étﬁ@l Jn gl!ﬁ ?IB%FP(Emﬁ%‘i ifjmay also be
{trans-1-[bi s-(4-chlorophenyl)-

prefemed tpyavpidagditiony ot ethen ¢xgipierds ot of thailete-vpiptility component to increase
6- Chl oro-i m dazo[ 2, 1- b] t hi azol e-5-sul fonic acid

the fratticans-phrfidlessw{th-acdibmaeter less than or equal to 1.1 pm to at least 30% and to
phenyl ) -nmet hyl ] - 2-net hyl - azeti di n-3-yl }-am de, [18]

providk fleeper lung penetration. _
trans-1-[Bi s-(4-chl oro-phenyl)-nethyl]-2-nethyl-azetid
i n-3-yl}-3,5- dichloro-benzenesul f onam de, [19]
2- Napht hal ene-1 -yl -ethanesul fonic acid {
trans- 1-[ bi s-(4-chl oro-phenyl) -
nmet hyl ] - 2-net hyl -azeti di n-3-yl }-am de, [20]
N-{trans-1-[ Bi s-(4-chl oro-phenyl)-net hyl ] -2-net hyl -aze
tidin-3-yl}-phenyl met hyl sul fonam de, [21] N-{
trans-1-[ Bi s- (4-chl oro-phenyl)-nethyl]-2-nethyl -azetid
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NRO- SO2- R10-noi ety with RO representing a hydrogen
atom and optionally purifying and/or optionally
w0 swbagdomy sai d conpound(s), and optionally atPCEEB1005/002042

one conpound of general forpula I, wherein R5
represents an - NR9-SC2-R105%Diety with RO
representing a hydrogen atomis reacted with at | east

The one-bydpoyad (16%)- lgbydroat-24 (il R)+2 446ty phbrei el -mdRY/1dtagl Jamino] -
t he neani ng gi ven above except for a hydrogen atom and

ethyl X&(1H-q@idodia¥hd \€br@edttion tA11 WiaB) Bbt@bed €8605 ONMACOIROUN /v, based
of general fornmula |I given above, wherein R5

o ESHOSESHS o N R A0 0 08k, oy

co (S)n AL, accaor di 0 ch at |east one.. .
betw e T i Bl 379 P o i P} it Copposition, i order to
. represents a hydrogen atom and R1-R3 have the meani ng
delivesi L forft U geactyaiopyperic paeferadly hesyeendd- 00 b dsanddh@08 % w/v, based on
conmpound of general formula IV, IV wherein Rl-R3 have
the totdd evotrmag phidre gompnsitibo e orden it feliver dpe Rqreapdracipatior. Fed instance,
and/or optionally isolated, and reacted with at | east
for 1 an®2 qyfisendheaéingeideilahetbongidlamBiatbedpherfiancdfedntrations of the
represents an - NH2-noiety or an - NHR9-noi ety,

hydrothRiiak RBalRT AN8803 88iVBRAY P Ac@NGNwWBRRVE: 0005 %eﬁﬁyébﬁﬁ % w/v,

compound is optionally purified and/ or optiona

j t j c Wit h | east e :
respet BD RGP L BBt o FRELEhglad. Thg B Gpsotvent in e

X5-.S02- R10 erei 7, R d R10 have the meanin
compgER I BURRY i S0 T, BFICTRRY 0B ASCRr v PSR TEHGY 5 to 20 %

group, in a reaction nmedium optionally in the

wiw, gyasapredrefrably § wakt Y%oonw, bassd onttle fptad ekight o6 thewamgosifion.
general formula |I given above, wherein R5 represents
afin thexiZemdiii@dsy theastabilitit-oETARZO0DIsednlianc@d alsoNtHEO2ry low dosage
R8- noi ety, or an - NR9- SO2- R10-npoi ety, which is

stren@® 0®108% by1 pFIp'beécﬁQlﬁgﬁd/ or isolated. Said inventive
process is also illustrated in the foll ow ng schene

11&%@5@3@@% ShHELARL Yrefd &y g@%&%a%fem% 1 QachgTe 1

IS Ca out I n one or rgani ¢ sol'vents  as

reactign..nedi Sui tabl e sol vents include but are not
|18 SPIHGTR g nth BROSPRPRT afidopire: RISar oFiag dpt,a TA 2005 HFA
organi ¢ sol vents such as dichl oromet hane or o

formuylpficey epppTHEN G a Ifthea eclbre ngradient budespridesare mtirinflammatory 20-
t et rahydr of urane, 1, 4-di oxane, or 1,1-

ketostgrored thoshyme¢tamath dRemotal stabilignpeblktsrvehemsfommtlbtedsn b BEFA aerosol
duration of the reaction nay vary over a broad range.

solutibh €orapilattoam r eacti on tenperature and duration of
reaction for a given reaction may be determ ned by

 CROMENh@RR! ofTRE RRARHARNM bg&déqﬁgﬁgreﬂf lih lttg%j%éﬂﬂifg}elhe following

art. Preferred reaction tenperat s are

. 5-2 ooultabl e reaction .fi may . var .

desorBEERE OO Robuabity camiintia Tl e B9 Bt buapf Bl vention and
bases. for _use .in step_.(a) include organic bases such

areno&éntf”i“ileé‘ttﬂwg}ﬁ%“ﬁ%g re8r i di ne as wel | as inorganic
bases such as sodi um hydr oxi de or potassi um hydroxi de.
M xtures of one or nore organi c bases and/or one or
nore i norgani c bases nmay al so be used. The | eaving
groups X1 and X2 may be of any type known to those
skilled in the art for this type of reaction.
Preferably the | eaving group is a hal ogen atom nore
preferably a chlorine or brom ne atom Suitable
reaction nedia for the reaction with anmmonia accordi ng
to step (b) of schene 1 include, for exanple, alcohols
such as net hanol, ethanol, isopropanol or m xtures of
at |l east two of these al cohols. The ammonia is
preferably added as a concentrated, preferably aqueous
solution. Reaction tenperature, pressure as well as
the duration of the reaction may vary over a broad

— o - N
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represents a hal ogen atom preferably a brom ne or
chlorine atom The substituted hydroxy-al kenyl ene
w@ovposHsds used as a starting material for reaRCT/BP2005/002042

steps A and Al according tg schenme 2 are comercially

avai |l abl e and/ or may be pr %ared accordi ng to net hods

well known to those skilled in the art, e.g. by

reducti on of the corresp8ANIPRES car bonyl conpound with

a suitabl e reduci ng agent such as al um nium [ithium

Hydthelefollewiriguraxbopishy ard deompargivealeyaaples)y dndgémenghont this

as described, for exanple, in Catalysis Letters, 1999,
specifi6@{ad; 4)l, patfs nd Aercchedzea hedsyo weighf8hd #AD(emperddRbate in degrees

198; J. Og. Chem, 1999, 64(7), 2582-2589; J. Am
Celsiu§R@IBss S8Ressly2hdd tolelfiferk&b/5; Synlett. 1763-65

(1999); Bull. Soc. Chim France, 132(5-6), 522- 30

(1995); Tetrahedron Lett., 43(49), pages 8893-8896

(2002) and J. Natural Products, 65(6), 902-908 (2002).

CompatBeveCl @3 O 0 el RGp SRS R th kb @R ASEEMnehygdyncor por at ed
by reference and Tormpart of the present disclosure.

-@fgbihﬂj it eifj—h?dgg)%{l g-g@?{sbl:%ﬁ}g?@%ﬂ%%g ﬁ%ﬁg-{ﬁ—%ethoxyphenyl)- 1-

starti'ng materi a are

rcial Il abl e. and/ or. .ne nrepar r the .
methy TRy 2L S PR A PR Ei s iy 14 solutons
) sui t abl e hal ogenati on agent such as thionyl chloride,
in cang goisdarith 2 HRIOEH PP PAYBERt et r achl ori de, bromi ne,

hydr obrom ¢ acid, triphenyl
phodpimuidtear bafntehydoxeidR)- Ipnamhye?-[ f(t R p2-@intkthaiyghenyl)-1-
others described in the literature, for exanple, in

thy] thytl 123608 hyddcRBiidd . (TAM0 L5
e yf???g??QQZG%?gggg%m?QSQ;nJ.}kkg. gheél, 6§%gg?t RYB0 ) was

- f : AP . . Y4 L. o
prere e T T L EYpR gt PR Do gy wiv
89; d. J. .Med. em., .33 908-18, 1990. T
cthanof 3L OBERAY g “GiomyT BT RS MDY cEreh G FEB iRl Dy ul of
reference and formpart of the present disclosure. The
0.08 M hytroehioriscdp ccomesnongding respectiiphble aoappaisat Ritof abput 4.8 and 3.2)
described in Hggins et al., J. Heterocyclic Chem,
were sgp7Aewngon $05@el 0p2ghdrdd SORCUSnG samBle§ 4dkenThoe analysis of TA 2005
correspondi ng parts of the descriptions are hereby
contenisrat apopadte thtlyalkef erence and form part of the present
di scl osure. Reaction step Ais preferably carried out

| SNty AAEBEnS@ bk @ienH THH1RY . di Chl or omet hane,
chl orof om carbontetrachloride or m xtures thereof as

JERE R P R bR o SR A Bl a7 ange.
GRS B ST et RfNIOR Aol ol hye6 0.08 M HC

skilled in the art. Preferred reaction tenperatures
whose gpparenioehl is eqyoprised beBreenE.0 prckf &y atsi sjabie fm ab@ostttbregSnonths at
0C, norepreferably fromO OC to 100C. Suitable
50°C.reaction tinmes vary froma few nmnutes to severa
hours, preferably from3 to 8 hours. Reaction step B
is preferably carried out by dissolving the educt in a
sui tabl e reaction nmedium preferably a Iinear ether
Table Buch dshyiretyh§ @RNarhydooxy2-{y R )-2-(eihfedioxyphail)as
t et rahydrofuran, 1, 4-dioxane or 1, 1-di methoxyethan,

methyl@M1 jamidd}ehyl- 2EENCQiAlindRe aBHROMSoriR) YtriAom k) agoﬁﬁﬁﬁﬁons of
an

preferably selected fromthe group consisting o

Comp%gtlf@el Exalﬂg)tléai _¢ litslﬁilajﬁligatt @P{&&T\ sodium or potassium

nder vi gor ous sti eaction tenperature as well
as the duration of the reaction may vary over a broad
range. The optinmumreaction conditions for a given
reacti on may be determ ned by conventional nethods
known to those skilled in the art. Preferred reaction
tenperatures range from 100C to the boiling point of
the reaction m xture, preferably from15C to 25 0C

R T . o Y . a




preferably kept in the range of 0 OC and the boiling
poi nt of the reaction nedium The correspondi ng
W@ L@sns4eg0 materials for the reacti ons accor di NBCT/BP2005/002042

steps A3 and B3 of schene 4.are conmercially avail abl e
and/ or may be prepared by mét hods wel | known to those
skilled in the art. Reaction step C3 of schene 4, in

whi ch X represents a hal ogen atom preferably a

chl orine or bromne atom may be carried out using a

suil t abl e hal ogenati ng agent such as hydrobrom C aci d,

o.oshpieny! brom (Storﬁé%i tio‘hhl ori de, acetyl br om' de, in
ulp%rcsaﬂ'table red higg et+ec—act >
enzene, toluegg di chl or onet [P&n Forofor%? C; 83 days
whereby the re ti tlon t enper at B ts pref er abl UM in

the range of QOC to the bollng poi nt of the reaction
1.0 pedi um _The rg&e@.0on of at | e@$t3 one conpound|9d.4

general fornulja V given abovel with at |east one
1.4 compound of genegal formula Mogmay preferably pgeg

carried out 1 anm fnert Teact o Medi un WTereny
acetonitrile, tetrahydrofuran or m xtures thereof are

Comp@iafl€Ex afpleSUcb28bendAS BSEAAGIIH IS f WO BBjg4bBses such
as trlethylan1ne and i norgani c bases such as

BORALESH R deli¥edin a%tnﬁh% dg% 8% EE Q% Xct{%%@édlé'n”{‘per actuation,

car onat e or potassSiumio

R e T

nedlun1 The reaction tinmes may vary over a broad
—ﬂﬂﬁﬁange The conpounds of general formula VI nmay be
prepared fromthe correspondi ng substituted
Bemphyats/| azet i dijne conpounds ofimgeneral formula VII,
VI 1 by hydrogenollysis, preferably in the presence of
pal | adi um nmetal on carbon powder, in a reactlon medi um
such as an alconol TTKg hanot . Pref 135
hydrogenoly3|s I§ carried out at anbiept 1enperature
i .e. approxi matelygl5-25 0C]%After the|pdrogenolysis
npleted conpaunds of qeneral forula VI are
rn%égferably |soIaJ§ g|n f or m &GP0 ¥ r r esbondi ng sal t
Eigel as a hydrochhgsg de or hyd rom dg salt. The
conpounds of general formula VII may be prepared
HG@dEbMIi ng to the |@®t*hods desedidbedy fof- exanple, in US

HIgh 133405 R OB BIHAL of gineral formiia Vi are

usual |y obtained in formofja mxture pf
di astereoi soners. The respective enantTomers may be
obt ai ned by racemic resolution with HPLC using chiral
cP Y rystallization with chiral derivatives
ob%@ﬂuﬁgﬂﬁ?2n1qhe reaction of the corresponding
rﬁ@$ telmith chiral agents as described in the
pUb ERYIHProf 129, a@fa}tl@a?’/aams}er W¥Eraeerd 0 agmationgy was filled in
4195- 4210 and J. Frigola, J. Med. Chem, 1995, 38,
10  aluminipp3aniziess havies therintempbsitfang ceatechwith feflen an@zﬁﬁéchwltha metering
obt ai ned by asymetric epoxidation in a correspondi ng
valve h®adrg & 68 phmetteimgrechitaberi Ansctvatoe with anturitlveidSant@ér dfeb2 mm was
out according to the nethod described in the

used. publication of Sharpless et al., J. Am Chem Soc,
1980, 102, 5974- 5976; J. A Marshall et al., Og.
Lett., 2000 2(18), 2897-2900 using tert.-Butyl
hydr operoxi de in the presence of titaniumisopropoxide
and diethyl or diisopropyl tartrate as oxi dant. The
correspondi ng descriptions of the afore nentioned
literature publications are hereby incorporated by
reference and are part of the present disclosure.
During the processes descri bed above the protection of
sensitive groups or of reagents nay be necessary
and/ or desirable. The introduction of conventiona
protectlve groups as well as their renoval nay be

I T T R I 1 T Y T I L I Y
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preferably enantioners or diastereoners, a racemate or
in formof a mxture of at |east two of the

wGar@sesicsoner s, preferably enantionmers and/ or PCT/EP2005/002042
di astereoners, in any nixin%_ratio, or a correspondi ng
N- oxi de thereof, a correspo ging salt thereof, or a
correspondi ng sol vate thereof, and optionally one or
noAsalpparsnmfurent dtioas "abhaco’épﬂbhizﬂrmgexmqmmﬁait doseSali 0, 3 or 4 pg per
medi canment nmay conpri se any conbi nation of one or nore

actud®font d¥eactivd shdrtdit@O0wag réphirdie THRNMPRH AP Aok BARAEAIN has been used
formula | glven above, stereoisoners thereof

only EPUEETRRPE! sar%ﬂ%“h%?}s@@ s “?JéﬁY §8f"c2|gl §a'aLZept abl e

so e eof . Prefe C
N Tiilor 5y Re - hGmee ?er b 7RG GAE g Acuation was initated

cannab|n0|d rece tors, preferably cannabinoid 1 (CBi )
storipgthgsept Wwnghh at prophylaxis and/ or treatnent of

di sorders of the central nervous system disorders of

t hRegultsrece elitainedrps dinsan de? sarsf t he car di ovascul ar

system disorders of the endocrinous system disorders

of Afthenine sporiths diey8-bydiofyns-[di RPT-HedDx9D- d[[(hR) -2-(4-methoxy-phenyl)-

gastrointestinal tract or reproductive sorders. More

1—ma@ﬁﬁ&tﬁ?@%ﬂmﬂéﬂg;l]g?@tﬁgﬁﬂﬁﬁhnbﬁe fiibalbidd Qsad gﬁs hlgher than 95%

prophylaxi s an eat nent of “ one or mor e” di sor

and ﬁl% e?&teelﬂetf &R tﬁ@ e %Hgn eprtcll—:*lg gbgp gulélg ?r?@l §E§ %e’mng to “Stability

renia, anx
neurode eneratjve d| e cerebel | ar disorders,
Testigg;of gew Fra St@ﬁ@% 3\4 dSl@B@er rPg%S )di sor ders,
crani al traumm, panic attacks, peripheric neuropathy,
i nfl anmati on, gl aucons, nigraine, Mor bus Par ki nson,
Mor bus Hunti ngton, Morbus Al zhei mer, Raynaud's
ComgaratiesBxarhple3bl enent di sorders, conpul sive di sorders,
senile dementia, thym c disorders, tardive dyskinesia,
bi Pb Alurkin&Rr G@isfors BARSEhe iAlBHal ATBRE cbRAVGRH tOMYEHRYitted with

di sorders, dystonia, endotoxen1c shock henorraglc

comrﬁgﬁger o AIT%:Ié%SFaqu oep 63I t | ns&%lw tfﬂiﬁéor ]%.g O@le following

.ake .di sar referably bulim a, anoreX|a

:mnngg%ﬂ%&ﬁg“mdﬁggﬁﬁy?ptype I éiabetus nel I'itus

(non-insuline dependent diabetes nellitus), nenory

di sorders, pruritus, alcoholism drug addiction,

nmedi canent addi cti on, preferably abuse of one or nore

of medi canents selected fromthe group consisting of

opi oi ds, barbiturates, cannabis, cocaine,

anphet am nes, phencycli di ne, hall uci nogens and

benzodi azepi nes, pain, or for potentiation of the

anal gesic effect of narcotic and non-narcotic

anal gesics, or for influencing intestinal transit.

Particularly preferably the inventive nedi canent is

suitable for the prophylaxis and/or treatnent of pain,

of food intake disorders, preferably bulim a,

anorexi a, cachexia, obesity or type Il diabetus

mel litus (non-insuline dependent diabetes nellitus),

preferably diabetes, psychosis, alcoholism drug

addi cti on and/ or nedi canent addiction, preferably drug

addi ction, diarrhea and/or pruritus. Mst preferably

the inventive nedicanment is suitable for the

prophyl axi s and/or treatnment of one or nore disorders

sel ected fromthe group consisting of obesity,

psychosi s and/ or drug addi ction. Anot her aspect of the

present invention is the use of at |east one

substituted azetidi ne conpound of general fornula I

i ncludi ng the afore disclai mned conpounds, optionally

in formof one of the stereoisoners, preferably

enanti omers or diastereoners, a racemate or in form of

a mxture of at Ieast tmo of the stere0|soners

Y T T oy I I N L o
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pel | ets, capsul es, |ozenges, aqueous or oily
sol utions, suspensions, emnulsions, or dry powdered
WO oooeseswi t abl e for reconstitution with water PCT/BP196$/002042
suitable liquid medi um before use, for i mediate or
retarded rel ease. The quui& oral fornms for
adm nistration may al so contain certain additives such
as sweeteners, flavoring, preservatives, and
emul si fying agents. Non-aqueous |iquid conpositions
Tablé ® oral adm nistration nmay al so be fornul at ed,
containing edible oils. Such liquid conpositions nay
be conveni entiy encag§ﬂgaﬁggagaﬁe.g., gelatin capsutes
in a unit dosage anount. The conpositions of the
pLes Héﬁénvention maly al so be admi nistered topically
or-vra a suppositorymghe dai%hy dosage |figr huntns and
animals may vary dependi ng on factors that have their
Bagixk5-[(IR)-1eSPectlivBs4SPecioad168kw/Pt NeD.15aCT 0501 5HEN
as age, sex, weight lor degree of illness and so forth.
hydodelt(180Sdde for| humans may preferably be in the
I ange frgﬁbéﬁo 2000, | preferably 1 to 1%00, nore
pre eV%%ﬁy 1 to 1000 mlligranms of actilve substance to
hetatthyl)shiaoRehydur i ng one or several intakes per day.
Phar macol ogi cal Methods I. In-vitro determ nation of
A DrAvRelineneB1/ CB2- [Rezept or s The i n-viltro

] [ of affinity of the inventive
gﬁ%é@ﬁ%ﬁ@%d?géef¥@?ﬁe conpounds to CBi |/ CB2- Receptors

{(IiggeBl) ed out as described in the publiication of Ruth

A. Ross, Heather C. [Brockie et al., "Agonist-inverse

Efw@APlst characteri zatliodhO0at EBW/and CB216Hhhabihvid

receptors of L-759633, L759656 and AMB30", British

HiydrochloriofacidiatMacol (@90 126,0.0885v/6/72, |810999) . 0. 0P w/w

respective parts of {the descriptions ane hereby

HPoo1 RGP, @519 1Y nilef efrogrgg@sand for m par t 99fs ghe. present

di scl osure. The transfected human CBi &and CB receptor

are obtarnedfronrReceptor—Brotogy, —tnc—The

radi ol i gand used for both receptors is

[3H - CP55940. 1 1. 1n-vjvo .bi gassa stem for, . .

SRR N Wi CRER Ot SO D Uy i aprighi cans at 40° C

nodel Substances with affinity for cannabi noid

and 1356 aplebye hypidityn At thsepmenthe of stoviegamderrifesepfonditions the percent
phar macol ogi cal effects. It is also known that

amount of AReRSsvadidivhasd 72%0] eepasfivelysubst ance with

affinity for cannabi noid receptors in mce produces

anat@®sing to thy Resulte lofi GompRatall BXindlIeh €ab al, aRsPo05 (8-hydroxy-5-

I ndi vidual 'y, none of these effects can be considered

e

cannabi noi ceptors, e ef s are
i SR LB B0 5 AR e Lo LU M BRI BB 2005

i.e. substances that are active in this so-called

presqn i1} thg Sﬁ@)&l@ﬂ gl infes P IVIsRAE sl ponasnirgtiangB. /S0 ul; 4 pg
cannabi noid receptors. It has further been shown that

/63 |darespgsitivelyd aneé de privgeraiet angoditions Moveevhi, of it iepfeseitiive rather low
in blocking the effects of a cannabi noid agoni st in

concertention us eletieddr fad tiokiakl. of Bhttvd @pfeditntdell iSotBagr6DRY, it can no
for exanple, in the publication of A C. Howett et

longé@be stdWiRsadyi RO ade divarocdiorNRIITREOLAAN iﬁ%%@i'ent 8- }/dt&}é}\//—S-[(lR)-

Cl assification of Cannabi noid Receptors, ar maco

6 [ ton I, T

Ly Bl SR OROG SRR A R SRR Shfiatipigigotinone

Recept or Antagoni st (SR141716A) inhibition of

Tet rahydr ocannbi nol - i nduced Responses and Apparent

Agoni st Activity", J. Pharmacol. Exp. Ther. 277 , 2,

586- 594, 1996. The correspondi ng parts of the

description are hereby incorporated by reference.

Material and Methods Male NVRI mice with a weight of

NN NN o o ~ o
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Agoni st Activity", J. Pharmacol Exp Ther. 277 , 2,
586-594, 1996. The respective description is hereby
w0 ponpwr@t ed by reference and fornms part of tPEI/EP2005/002042

present disclosure. The baﬁg-line rectal tenperatures

are determined with a ther nohet er (Yello Springs

I nstrunents Co., Panlabs) and a therm stor probe
hydrdchbeidt asl at ver potanb édngr &ctinge,eagonist sdtivatat anveof léealosage-strength,

substance to be tested. Rectal tenperature is again
whicheB&wE €6t gFbHBdNH @9owf tdicedithiond Mdtbsiter,athe Mordfe tNQ refrigerator

substances to be tested. The tenperaturedifference is
Shodggkgyb@%&d for each animal, whereby differences of >-2

are considered to represent activity. Catal epsy:

Catal epsy is determ ned according to the nethod

de i ' : | ogi

errois"Bf bpsASREby dncSealts, & e IBBAGARRM, Bhyaroxy-s-

Dey. 2D, 267-282...1992, The.respec
(R PRY P R G pforvtishp anai S ar sldabull S
. forns_part of the present disclosure. The catal eptic

quincednpre hy@pchlpade s haweeert be #ebiliset alep insvesy livueensgntrations (e.g. 1

according to the duration of catal epsy, whereby the
pg/6aphrial the ase op bhepohe add downwarodst equivalddhés 0.00Dh k€940 % w/w,

upon the top of the wooden bl ock. The chosen scoring

prefefpBt OM0008 :to GRD2D @RSy/w, Ohore Preerilary. 68 &L0MNds % Wiw, 381l more
-60 seconds = 5, 40- 50 seconds = 4, 30- 40 seconds =

profefily OR0Z0, GRAEAT el T RBERNEHE phocTnt B3 weight of the

det.erm ned according ot the following forrmula: %
COmMPeR'fepsy = arithmetic mean / 6 X 100 The present

invention is illustrated belowwth the aid of

eﬁ@ﬁﬁﬂé&liThese illustrations are given solely by way

of exanple and do not Iimt the general spirit of the

priss endlogonsefiotmolatiéx fep | Table DHhfer ideliveving rrgn@wianipldess of 1 pg of 8-

(a)-(i) show the preparation of selected internedi ate
hydr&QORAURILS -Mzesky)- (EE(hﬁ)-%(@&ﬁk%ﬁd)@pﬁ&}@jﬁﬂeﬂ?@&ﬁ&l‘]@mm]ethyl]-

np s. (a). r ono-

azet i di he conpoun - threo-3-_ ot
i RRARERS IR AR5 BA158 581D s R eRBhf b fomposion
as 1oy uilioR POMSPEAPEIS SiAbdrer Brolaest hydroatigric goidaa

nmol). Crotyl alcohol was then added dropwi se until the

solution turned transparent again. This reaction

m xture was nai ntained at room tenperature
Tabld «ppr oxi mately 25 0C) for 15 minutes, the sol vent
evaporated off and a dark liquid residue was obt ai ned.
Thi's crude 2, 3-di br ond-[Ixdhethdgdr uptS di ssolved 1n 140
m of diethyl ether and 16 g (0.284 nol) of potassium

[ in 170 nm of ter —were added,j o the
?%gﬁ t.%% sol ution. The Xt ure was stiréed for 2
tha twn | av

houvtrs—at—room-t-enperatyre—the-twelayers_—separated
§H329%%06€6§HDC | ayer WasH&d with wat er |, 009 V&0 P8 H; wiw)
was evaporated off and |{the residue distjilled under
\Eitaoin to yield 24 g (56%@0 t heory) of|15.00 w/w
t hr eo- 3- brono-1 , 2- epoXybutane with a boiling point of
FoosiHdEcatidls. M Hy.  1HoM¥Ro (0.4°DC1 3,  d) [:0.0b04580 0tho58 /w
,J=7 Hz); 2.69 (dd, 1H,| J=5vy 2,5 Hz); |2.88 (dd,

T ; 18 (ddd. W . 4 y.2,5H); 3.86
}gﬁ& }Eﬁé’%.g. %U@Ezz 18 dd 41 1,doo

. 29 ne

it ¥
(9]

hyvidy AaNens D nn

ans—i—bBrphenyretiH—3—hyaroxy—2—nethylaze

sol ution of threo-3-brono-1 ,2-epoxybutane (9.8 g,
64.90 mmol ) and am nodi phenyl net hane (11.8 g, 64.5
mmol) in 70 mM of nethanol was kept stirring for 80
hours at roomtenperature and 72 hours under refl ux.
The reaction m xture was then evaporated to dryness
and the viscous residue treated with diethyl ether and
wat er. The aqueous | ayer was al kalinized with

oy . T -,

hyvl a
T

dina VAV
AT 1o, T\

t
T

N
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The conpound (2S,
3R) - 1- di phenyl net hyl - 3- hydr oxy- 2- net hyl azeti di ne was
W bRiosiosusdo vi a t he optical resolution of PCT/EP2005/002042

trans-l-diphenylnethyl-3-hngoxy-2-nethylazetidine
with (+)-(1S)-canphersul foni'¢ acid, as described in
the literature publication of J. Frigola et al., J.
Medhnal@Goenty, fok@tatiods cafjdhl8e l@&diverifd } nomi@B dose of 0.5, 1.5, 2, 2.5, 3,
3R) - 3- am no- 1- di phenyl net hyl - 2- et hyl azeti di ne The

3.5 o£P B Q¥ BEtiviedBeredient per actuation may also be prepared.
3R) - 3-am no- 1- di phenyl net hyl - 2- met hyl azeti di ne was
gg}?élfbgﬁgﬁaﬁog IGO%GTERK/)? _gf 2@2@%&%@%@%&&?@9&6@@@(&8}0 actuations) was

enyl net

net hyl sul phonyl oxyazetidine. (.0).= (2S, 3R).: I :
stled Bty PRI RAES o Bfcim&™itent SFted M 5a end e with
de A sqlution of trifluoracetic anhydride (18,3 m,
commesgialvalygs heying 4,65l mptegng ghavphesr onet hane is added
dropw se under stirring and cooling to approxi mately
00Ctstrbality shugtyi was odrrie@ Sut by storing the formulation in upright and inverted
3R) - 3-am no- 1- di phenyl net hyl - 2~met hyl azeti di ne (16, 6
cans gt 405 AndTeVeR)ative hathd fite o tshamenthd O f florageAer théde&onditions
addi ti on has been conpl eted, the reaction m xture was

the pelcbht86b Rty bPARN AcEYP ?x{%&d{&ﬁ &rv&y\ﬁo{}g%lﬁ'regi&gﬂ oeRkA%mount of

wat er was “added, and the different "phases wer

r at . The or gand ase d w a
T 20698 1% i B PR PR RS AR R e e
follo by .a_ saturated solution of sodium chloride,
dri edmﬁwﬁ%orat ed to dryness under reduced pressure
to give 23.35 g (yield 92% of theory) of (2S13R)-N-(I
- Bewo bgrdpasitigns vearh astesiaontagiing TAR0052nd badesonide as active
trifluoro-acetamde in formof an oil. IR (film cm1)

ingredieBR6Gid tWd Bifferdi@dncd2@fonsSal phopsheticatidnas di ssol ved
in dried ethanol and a solution of hydrochloride gas

I'n doabbydRT Ner was added, the Tesul ting sobutien
was evgporat ed to|dryness. %Egej correspo]Ldi ng o wt

hy dBaddibeide de was |obt ai ned 3msform of a white sg@hbikoo
wth a nelting poilnt of 208 - 212 0C._ |R of

Ty 8POT(TIAF #AZ0)( KB, cni'l) :0.13319, 1700,| 1562, 1RIB]4

11 97, 700 (h) - ’)Q,
3Apsalute ethapp] f | uoro- N- (2- met®BPI - azet i din- 3- yl ) - He@A0Qmi
de’ lﬂ\lnlr arhl Ari A (921 0O E7Z il oac) Cf (2C

0o+ G (=396 HB+ES Oy
3R) - NV Benzhyd iyl - 2- met h{f-2 azet i di n-j3-yl ) - 2, 81500

Phosh b FRLRT (PatoH) 2/ © (0% s g unk o y) Bo%h D

addetha asuh The TesulTod® 190X 9501 986 L Teal efy Bh3d# 5622
at _room tenperatune under a pressure of| 150 psi for 1

m nut stal The reactli on m xtaneoonas filtered, thapo.0000
solvent evaporated off, and the residue was washed

with toluene to give 12.3 g (yield 99% of (2S,
3R)-2,2,2-Trifluoro-N(2-nethyl-azetidin-3-

y | Volagetormeeive: 68 |2 SRbAHNI D 06H 1 %E +AhRlesonfe 208G e/dcRiation;
(KBr, cnil) : 3244, 2895, 1727, 1563, 1213, 1177(i). -

i s-(4-cl brom de A solution of
mlOg%ﬁyéé?%hﬁ%ﬁgg?Réﬁ%@&%E&%g', 19, 8 Mol es) and acetyl
brgmde (6 ml, 80 nmmles) in benzene (40 m) is heated
¢ ofHER By ricr s hF LommpRO S g S IbTAREe cRonths Sorage

evaporated to dryness, and the resulting solid (6.2 g,
at 40y Ceand 75 bowative hysudityigt deg repidualrpeteant apusdy of #dedss95% TA
W thout purification. 1H NWR (CDCI 3, d) : 6,2 (s, 1lH)
2005an3 aboyt 196%, dfHBydedddide, 36 (d, J=8, 7Hz, 4H). Exanple 1:
4- Fl uor o- benzenesul f oni c
aci d-trans-1-[ bi s-(4-chl oro-phenyl)-nethyl]-2-nethyl az
etidin- 3-yl ester (1la) 2, 2-dinethyl-propionic
aci d-trans-1-benzhydryl - 2-met hyl - azeti di n-3-yl -ester
To a solution of the hydrochloride salt of
trans- 1- benzhydryl - 2- net hyl ~azeti di n-3-o0l (3,73 g,

AN o~ S o o




1H RW (CDCI3, d) : 0,7 (d, J=6,2 Hz, 3H), 2,7 (m
1H, 3,3 (m 1H), 3,5 ( 1H), 4,3 (s, 1H), 4,4 (m
wakhoi/oFse20 (m 10H), 7,9 (m 2H). Exanple 2 (2RPCT/EP2005/002042

3S)-N-{1-[Bis-(4-chloro- pheg¥l) met hyl ] - 2- et hyl - azet |
din-3-yl}-2,2,2-trifluoroacétanm de A m xture of
bi s- (4- chlorophenyl)nethyl brom de (4 g, 12,6 mmol es),
t Fi‘élei'qfohleqmbkphoirkdeicﬂ is (eBRyacious to stabilize TA 2005 also in the combination
3S)-2-methyl-3-trifluoroacetylamno azetidine ( 2,3 g,

in the HesenB¥B} Bitdes@ife RRL BSTeMESH RUMBRRANLIIE of vEhter1 20

moles) in 400 M of acetonitrile was heated to reflux

f Qﬂbv%o%s?}? uﬁl?mer-gpg rﬁgﬁﬁfzét?c{hs% L{/ralqat\ﬂ?lg dgt %jSef?tn %Wenhon are

the resul’ti ng clear soO I on evapora

. rude rial iscristalli th etat
possﬁiipép Exgg @f tga Ggquﬁ@aWu tt1s t}ﬁ%‘e ép 6@8@r3‘(v9p8 wi nghe scope
product were obtained by working up the nother
of the j ppended vlsampytheainventien anays be feactiopd pileryar than as specifically
3S)-N-{1-[bis-(4-chloro-phenyl)-nethyl]-2-nethyl-azeti
descrithied-h8reiry| } -2, 2, 2-tri fl uoro-acetanmi de was 3.3 g (yield
67% of theory). IR (KBr, cm1) : 3262, 3080, 1678,

14@5 pattdfR0ind1686s ref@8nced th dRMdInéd EbdMER: 'fnc-Bﬁﬁsratga in ﬁi‘ll Rerein by
d. J=5,6Hz, 3H). 3,95 dd, J=6,8 y 17,9z, 4,

1H),
13,2Hz, 1H), 5,7 (s, 1FD
ﬂusre(fg%ce%ﬁgsmﬁle%l@g&f%rhzgtlgﬁ “3hz, 1H). Example 3 (2R
3S)-1-[Bis-(4- chIorophenyl)nethyl]-2-nethy|-azetidin-3
-yl amne (2R
3S)-N-{1-[bis-(4-chl oro-phenyl)-nethyl]-2-nmethyl -azeti
din-3-yl}-2,2,2-trifluoroacetamde ( 2,8 g, 6,7 muol es
) was suspended in a solution of sodium hydroxide (25
m, ~ 60 mmoles) and 60 m ethanol and stirred at room
tenperature (approximately 25 0C), whereby the gradua
di ssol ution was observed until a transparent sol ution
was obtained. After three hours, the solvent was
evapor ated under reduced pressure and the resulting
basi c solution was extracted with ethyl acetate, washed
with water, dried over sodium sul fate and evapor at ed
to dryness. (2R
3S)-1-[Bi s-(4-chl orophenyl ) net hyl ] - 2- net hyl -azeti din-3
-yl am ne was obtained in formof an oil (1.95 g,
yield 91% of theory). IR (KBr, crr 1) : 3369, 1495,
1110, 1030, 790, 1H RWN (CDCI3, d) : 0,75 (d, J=5, 8Hz,
3H, 2,3 (m 1H), 2,7 (m 1H), 3,0 (m 1H), 3,6 (m
1H), 4,2, (s, 1H), 9, 7,2-7,3 (m 8H). The product
was di ssolved in an ethanolic solution saturated with
hydrochl ori de gas and afterwards, the solvent was
evaporated to yield the correspondi ng di hydrochl ori de
salt. IR (KBr, cnfl1l) : 3380, 1488, 1094, 1014 [ a ]D
-35,5 (¢ 1,0, MeOH )Exanple 5 (2S,
3R)-N-{1-[Bi s-(4-chl orophenyl ) nethyl]-2-nmet hyl azetidin
-3-yl }-4-fluorobenzene sul fonam de (2RL1.
3S)-1-[bis-(4-chl orophenyl) net hyl]-2-nethyl -azetidin-3
-yl amne ( 0,15 g, 0,47 nmoles) and triethyl am ne (84
m, 0,59 nmol es) was dissolved in anhydrous
tetrahydrofuran (6m ). The m xture was cooled with an
ice-bath to 0 OC and a sol ution of
4- benzene- sul phonyl chloride (0,11 g, 0,54 mMmmoles) in
THF (4 M) was added dropwi se. The cooling bath was
renoved, and the reaction m xture was allowed to warm
up to roomtenperature (approximtely 25 0C) and
stirred overnight. The solvent was renoved under
reduced pressure, and the residue was re-dissolved in
et hyl acetate and water. The organic sol ution was
washed with a saturated solution of sodi um
bi carbonate, water and dried over sodium sul fate and
evaporated to dryness. 0.16 g of (2R
38) 1- N—{l [bIS (4- chlorophenyl)

T T B 1 T oy T T Y
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CFC propellants and a nunber of nedicinal aerosol
formul ati ons using such HFA propell ant systens have
whew@s/oglicsc| osed. Due to the higher polarity ofPCTEPIPF002042

propellants, in particular qof HFA 134a (dielectric
constant D> 9.5), wth resé%ct to CFC vehicles (D <
2.3), HFA solution fornulations may suffer to a

CLADvIBat er extent of chemical stability problens with
respect to the correspondi ng CFC fornmnul ati ons.
Prepar afsh ofer¥bol Sthakhietid AwBRhUtoapridea " Sl @bk @3S (119)-1-hydroxy-2-
even nore critical when bronchodilator b2-agonists

[[(le-gl-qA[}ﬁgﬂﬂgx e -lgﬁl%?lﬁg{af;l]ta?ﬁnﬁgﬁﬁ/—%@Fé¥q51%iﬂgne or a salt thereof,

rivatives ar conce

. 8-hydroxy-5:[ (lR =1 - XY:=2x[[ Gl R) =2-(4-met ho hen
in Doyl iy e b LRI ot sl A R R, & S-solvent
suffers fromchemcal stability problens in this kind =
selectod fyanipkbpanageytically; acceptgie yaleohalserd bigh cpaceafraterd adpsphoric acid,
degr adati on. Moreover, 8-hydroxy-
wher&n[sgidRprinalation txip-t2e fofifal dRp-s@hutnnatdrseidyhoephyoiric-deides byekent in an
et hyl] am no]ethyl]-2(IH)-quinolinone is highly potent
amoull @qiilvaleBOFAG D064 1€ 0gI40% el of 55 BOPRLHBOABla¥id, 88%d on the total
t han many ot her drugs which can be adm ni stered by
weigMIfShe fBlatiohs concentration in the aerosol .
formulation is very low and this factor, together with
its chem co-physical properties, increases the
difficulties in preparing a fornmulation which is
st abl e gnd_ provi.des good dosage reproducibility when
admi ni stisr REPBIptHRECOTdiRg 4o ﬁ-‘éﬁuab},awlpeéﬁnéﬁldtlwéleé%ﬁﬁémropeﬂam
) outlined, it would be highly advantageous to provide
is at fleastnonetmenkeri selecked fromnthef greBp consistinigons HiFd Ba4a, HFA 227, and
adm ni stered by MDI's ai ned at providing pharnmaceutica
mixtudesthsreof.
8- hydroxy-5-[ (I R -| -hydroxy-2-[[ (I R) - 2- (4- menoxyphenyl
)-Imethylethyl] am no]ethyl]-2(l1H)-quinolinone and its
therapeutic salts, in particular the hydrochl oride
sajt (ime. ' .nat_reguire the use of.
ok gen A ERdE ook CBRY oot R daifrd Gy fsthanol
during storage at anbient conditions of tenperature
and are characterized by adequate life tine. SUWWARY
OF THE | NVENTI ON Accordingly, it is one object of the
préesentThenfpanilagan aecosdipg iteleny enevof Glaimon -3, wherein sadd phosphoric
of HFA solutions to be adm nistered by MD's for
acid srieseni iy ap harowat eqitivaledt tdds@E080to BO20% w/w of 15M phosphoric acid,
hydr oxy-5-[ (I R) -1 - hydroxy-2-[[ (I R) - 2- (4- net hoxyphenyl)
based bn fHRttbi] weipht dBdE figthelldton] - 2(1 H) - quinolinone or its
salts into the lower respiratory tract of patients
suffering from pul nonary di seases such as asthma and
chroni c obstructive pul nonary di sease (COPD) |,

charactgrized by adequate shel f-1i at om . . .
C Shper e BrRiof AR BRE AR pes e lofbic! Pribersigisid phoshoric
., EMBODI MCNTS According to the present invention there
acid. {SoPIgtag il AP eHRTBES 900 b b G110V cHiph M iphesberic acid,
active ingredient
basedgomihgrteirl weight ofRhe forimpdationy - 2- [ [ (| R) - 2- ( 4- met hoxypheny
[)-1-methylethyl]am no]eth.yl]-2(IH)-quinoLinone or a
salt thereof, in particular the hydrochloride salt, in
a solution of a |iqu&fied HFA propellant, a co-sol vent

sed.ect eghef foRmuRieh m@e&aing%l dnY (ﬁﬁ:ccﬁ%l%ﬁksfl-gl, Gl ﬁasﬁaglﬁapparem

a specific anmount of high conCentrated nore t
referably nore than about 12 Mand in
Iﬁlo%@%ﬁ%gﬁggghggéﬁt 15 M phosphoric acid. The apparent
pH of said solution is conprised between 2.5 and 5. 5.
The formulation is preferably a solution in which the
active ingredient is conpletely dissolved. The
conposition of the invention may be contained in a
pressurized MDI having part or all of its interna

. Y o, = o . N
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"%ww neans the wei ght percentage of the conponent
Wth respect to the total weight of the conposition.
wab@sagtesye i ngredient in such a conposition fPCT/EP2005002042
sai d contai ner has a good chem cal stability and
shelf-l1ife at roomtenperature and neets the
requi renents of the ICH Guideline QA referring to
"Stability Testing of new Active Substances (and
Medi ci nal Products)”, wherein a significant change for
a r ug THeoRG 1 atidn dREéARE ©Sand & SheRass i1, 333aYhdd Mpparent
its initial value. The pharmaceutical fornulations of
pEIO§§§tb@g@ntion may further contain further excipients
and 1n particular a low volatility conmponent in order
to increase the mass nedi an aer odynam c di aneter
(MVAD) of the aerosol particles on actuation of the
i nhal er. However, in a preferred enbodi nment the
addi t i orieoforpikiEion aspidRenosany Prend Elsnill £ MBwch kas an apparent
avoi ded. In WD 98/ 34596, the applicant described
pH 03540 5éh conpositions for use in an aerosol inhaler,
conprising an active material, a propellant containing
a hydrof | uor oal kane (HFA), acosol vent and further
conprising a low volatility conponent to increase the

ness MegicaR rAalaey raemr@mg GRS Bhe gfgl}@hss g-ifsdm%re%m& Qlhydroxy-

particles on actuation of the inha _
S0 L R e SR PR B T P e rmoRei o -

. rather concerns.the drug delivery to lungs. In
quinglijiogs AEA GASICOSEIFF oAt o ARmPeR)-Esoledo B924F% Mt on
23/ 11/ 99 published on June 2, 2000, as WO 00/ 30608
('608), the applicant has disclosed pressurized M s
for dispensing a solution of an active ingredient in a
hyd). of | Tier foerankdton peapdink antny ane of Shlime M, &herein said 8-hydroxy-
optionally a lowvolatility conponent characterized in

5-[(1RhathyRedty- 2 (BR}-29%- ' - ; _ .
R G e e T R O S
. [ i i-nert ' L. The ' 608

R B L Y GEL B

m neral acid and in particular of phosphoric acid in

order to inprove the chemcal stability of the active

ingredient in the conposition. On the contrary, it

st blt-es Thedformplatipn gpronding to aieny offelains t-48, whersinisaid co-solvent

active ingredients) is stable in particular kinds of
is presemtgn anatlount ofva% hodi®%avivds. EP 673240 proposes the

use of acids as stabilizers for preventing the

chem cal degradation of the active ingredient in

aerosol solution formul ations conprising HFAs. Mst

ex I : | | ' R L anl

T chol i o aBhR aLRRELE R LN SRR B0, wherein spid po-solvent
. [, . 2-aqgoni st,, .i ..fenoterol. Although sal butano
wIK%§m€$§$ﬁ%ﬁgnH%ﬁéég%%féﬁvwfornulations are provided.

The stability data are reported only for ipratropium

brom de and no difference is nmade between the use of

organi ¢ _and i norganic aci ds. Phosphoric acid is only

cited dfeng A Herepusigedmetéradrdganiishaen dehickFgontaims ne fermulation,

apart fromipratropiumbromde, in EP 673240 no
whergini dawate | forgiuletionwi tdompeis@e Ct 8-hgdioke-SqIRIL-hpdroreRA(1R)-2-(4-

whi ch has to be added in order to stabilize the
methBRFHICANRI ifet kﬂg&%ﬁ%}@%ﬂlg@g@ﬁ@n&@bl &l ty %%nt Wereof, in

whol e conposition 1n the can. e only hint can be

. . ' t 0 [ says. that a
parti 9\, RRYORAGT. L 8 2005, Sttt Tl B el et seotea

pH value from1 to 7, so a very broad and generic

range. WO 98/ 34596 refers to solution fornul ati ons

contai ning a propellant and a physiologically

accept abl e pol ymer which could help the solubilization

and the stability as well of the active ingredients.

VAALSN AT AAN/ASA N A Y e o r
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met hoxyphenyl ) -1 - met hyl et hyl ] am no] et hyl ] - 2(1 H) - qui no
inone or its salts in one or nore co-solvents
wW@piososuaiid y contai ning a further active ingredP@HEPNS/002042

exci pient or an appropriate amount of a low volatility
conmponent; (b) filling the device with said sol uti on;
(c) adding a pre-determ ned anmount of a phosphoric

from guhiettnadedicalydiaegptablp raiqphblsaatd hight@hednf@ted phosphoric acid, wherein
hydr of | uor oal kane (HFA); and (e) crinping with val ves

said RMAUBESH iNEh thd BEP6t 4 ¥Rulidty hed e ?héh%ﬁgrié Beill l[!sepr@&ﬁpﬁlcﬂn amount

conpositions of the present invention is a | ong-acting

- p2s [ By i ' I i th,.oth .
equi 3 05 SRS ARl S T A R S o ST R wient of
the 27 Q.antinuscarinic drug. Exanples of a
Tt 8st eroi d are: becl onet hasone di pr opi onat e,
fluticasone propionate, butixocort, nometasone
furoate, trianctinolone acetonide, budesonide and its
22R-epi mer, ciclesonide and rofl eponi de. Exanpl es of
ant4. nusBar pressurtred et rdnse unhdderoadcdaling x lapi Udn wherein said
brom de and tiotropi um brom de. The active ingredient
liquefisd HFA propellant is at least one member selected from the group consisting of HFA
8- hydroxy-5-[ (I R -1 -hydroxy-2-[[ (I R) - 2- (4- net hoxy- phen
[ ypert 1j30] et hyl ] -2(1 H) - qui nol i none or a
134a¥gF?J?ﬁé%¥%f?H¥%éﬂgg%?grred salt is the hydrochl oride
salt, sonetinmes referred to as TA 2005. Al t hough t he
preferred fornulations of the invention are in the
fo of _solutions, in case of the conhinations, one of )
t h& wol Rcpreyrized metirech fesecishpler pesoftiag énflaims 13 or 14, wherein
_.suspension. TA 2005 may be prepared as described in
sald ¢9-®lvepdieethangd. RE 33, 024. We prefer the formul ation
to be suitable for delivering a therapeutic anount of
the active ingredient in one or two actuations.
Preferably the forrmulation will be suitable for

ded : ] 4
ejd.ve r%&ss@m@e&'ﬁk@éﬁ@ dod®PhRalkt Qéc%fz(ﬁft?% ¥03 gnnxb ?13% éfg’@ﬁl@ms 13-15,

and in icular 1 to 2 ng/dose o

eSS 5l 600 B P55 B EAR 50 0 o0
[ he | I T f | ati f th
MY AL U ARSI S G W -

having part or all of the internal surfaces Iined with

an inert organic coating. Exanples of preferred

coati ngs are epoxy-phenol resins,

pelT.| udFheapressuyiabk aretered dodd inbaleahdoordiag ky hgnene of Claims 13-15,
per fl uoroal kyl enes such as pol ytetrafl uoroethyl ene,

wherbinUald prafsFibris A @Sefhn® BY 80 CormROtBRENEE adilhOR ANt to 0.001
copol yners of fluori nated-ethyl ene-propyl ene polyet her

o 0G0L B 58 PR SRR, RO AU 08 Bl B

their conbinations. The nost preferred coatings are

per f | uor oal koxyal kane, perfl uoroal koxy-al kyl ene,

perfl ugroal kyl enes such_as pol ytetraf] uoroethyl ene and

f 1 for i nEhecRretryeE metssed g9iccinbalan accorting yoranys ong of Claims 13-15,

fl uori nat ed- et hyl ene- propyl ene pol yether sul fones. To
whergigrsaidenolutioprhay en aparett bl 6f iepweanahs aih5ng a rol | ed-in

rimand preferably a part or foil rollover rimcan be

used. The fornmulation is actuated by a metering val ve

capabl e of delivering a volunme of between 50 ml and

100, M . THEhREduRGed He¥es fibdd r%l}éfrf;) %&o&ﬁggt%aﬁfof{;eaims 13-18,

butyl rubber, in particular uty

R B i 2 L, 1 o

ingredient in the fornul ati on. The hydrof | uorocarbon
propellant is preferably selected fromthe group of
HFA 134a, HFA 227 and m xtures thereof. The co-sol vent
is usually an al cohol, preferably ethanol. The
apparent pH range is advantageously conprised between
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in cans coated with a fluorocarbon polyner. A
formul ati on of
W@20wpdswny - 5- [ (1 R) -1 - hydr oxy-2-[[ (I R) - 2- ( 4- met POREP1ve51§02042
') -1 nmethyl et hyl ] anino]ethyl4-2(IFD-quinoIinone
hydrochl ori de (TA 2005) (3.5 'ng/50 m ) was prepared by
di ssolving 0.84 ng of the active ingredient in HFA
134a containing 12% w w et hanol and 1. 0% w w of
i sopropyl nyristate. pMDl coated cans containing 1.0

angD.1. 4Thd paksi?ize8 midryd deshinbhlef a@eiding €0 ke 6RO BE CNEms 13-18,
respectively to an apparent pH of about 4.8 and 3. 2)

whefeelra@ﬁ)hnqp%n%satgt Hrsz'3 58, 50C, and sanpl es

taken for analysis 005 contents at appropriate
intervals. Stability data obtai ned are given in Table
1. Each val ue is expressed as per cent nom nal drug

cgﬂcent tion. 3 results 4ﬁ&@ cate that fornul ations

ai ni Wy PFedized anigred dasqynhgler accoriing facruy Gpp gk Claims 13-18,
apparent pHis conprised between 3.0 and 5.0, are

wherstiab| e stidr al nost Sthydewayrfol(l Ry 1 dyd®eg-26[(1Rat3-@-hethoxyphenyl)-1-
8- hydroxy-5-[ (I R)-I -hydroxy-2-[[ (I R) - 2- (4- net hoxypheny

methlyJethyiintiyd ety 2 (1 HiFqooblieddey b sal(théfeefigipredehtnidneid formulation in
hydrochl ori de (TA 2005) fornul ati ons of Conparative

an arES@MRIES 0boStAR) 0.02¥ kA at 50CConpar ative Exanple 2
(corresponding to Exanple 1 of WO 03/074025) A
fornmul ation for delivering a nom nal dose of 1 ng of
active i ngredi ent per actuation, was prepared mﬁth t he

formul ati on shaown |j Tabl e Tabl e 2:
ct-val B PROVSIZGA RS o HIFIEs FsarGii s any ons of Claims 13-18,
actuatlons/canlster overage of 30 actuations) wa
wherki | ed | 1998 U ni S dEYSTAAB)-hvriIgy CHR(RA et akthoxyphenyl)-1-
surface coated with Teflon and fitted with a netering
methyédthyd anaino Jethyd]- A3 Hidquinetironengr saltathirest drpresehiviat @id Wirinhlation in
an orifice dianeter of 0.22 mm was used. Anal ogous
an ath @AM at00ans t@bloes of wekel 1 veri ng a nom nal dose of 2, 3
or 4 ng per actuation of active ingredient were
prepared. The 1 ng per dose fornul ati on has been used
only to determ ne the aerodynam c particle size

ribuwtion. A's on_a fornul ation e
CoZbiel 1 1% BhsnizB Andipd o e SecfrdiP b o peF B fidtms 13-22,
the cans upright at 5 C. Results were obtained as
whersiesail ef-salveni aspregent iy sai fosmpation i gnanount of 6% to 30% w/w.
8- hydroxy-5-[ (I R -1 -hydroxy-2-[[ (I R) - 2- (4- net hoxy- phen
yl)- 1-nmethylethyl] ammo]ethyl]-2(1H)-quinolinone
hydrochl ori de assay was higher than 95% and therefore

me4.w t hé bfbsﬁt&ﬂddd me@ed dosd inhhler hédorditig €€ by 8nébAClaims 13-22,
referring to "Stability Testing of new Active

whe@%‘icﬁé&@cﬁvérﬁ@gpmt &l 8 fRmARHEH ) an akUIRBE 844 ¥©5% wiw.
Exanpl e 3: Two al um num cani sters having the intern W
surface coated with teflon and fitted with comercia
val ves having a 63 m netering chanber were filled
Wi follow ng formul ati ons, shown . in Table 3. e
32 ot St PresqiTEet FteiaL dos RRBlS” BURONBE 49 BRY R PREIams 1324,
fornulatlons in upright cans at 40 C and 75%rel ative
wherginpagt enell ofifsdptery) setaimsuriices arg tinedagish e dert argagecoating.
condi tions the percent anount of TA 2005 was 73% and
77% respectively. According to the results of
Conparative Exanples 1 to 3, TA 2005 (8-hydroxy-5-

[ (bR - | Thy ?f&&‘dﬁz@d [hdtbre -désd ArARE B@e&&'ﬂ% Y |dla1|m Q?t tﬂ'}ﬂcﬁ is lined
thyl]am nofethyl]-2(IH- quinolinone hydrochlorid

<1 CAN: I r [
o0, S 8 i M5 0 SRS o
conparatively high concentration (3.5 ng/50 n1, 4 ngy
/63 m, respectively) and in refrigerated conditions.
However, if it is present in a rather |ow
concentration as desired for this kind of active
|ngred|ent (e. g. 1 ng or 2 ng /63 mM), it can no

- I
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wherein said fornmulation is in the formof a sol ution,
and sai d phosphoric acid is present in an anpunt
weuwsesdeent to 0.0004 to 0.040% w w of 15 M phpGSPRP200#002042
acid, based on the total meight of the formulation. 2.
The formul ati on accordi ng t Caim1, wherein said
i quefied HFA propellant is at |east one nenber
perfleebakoxgchlfanesn pérdlugroalkoxyadkdesdsi mpgribforddldyld®d,a polfedher sulfones,
227, and m xtures thereof. 3. The fornul ation
copo &Ry 6if Mebrindtddl sthylede-plopPlend\PEly &her Sidfolle, @8Ad SRkMAR thdrSof.
et hanol. 4. The fornul ation according to any one of
Clainms 1-3, wherein said phosphoric acid is present in
an anmount equi valent to 0.0008 to 0.020% w w of .15M
p phori c .acj ased on th otal . wej ght of .t.he
P oE e PiiEoeSE SRS Fop ol Al bR o BPaE one
of Cainms 1-3, wherein said phosphoric acid is present
i (@hn dFeRAESeY SPIPEPR AL a8 @1 BOte a¢fivE. METJicRISWnoPne] §lvmore co-
phosphoric acid, based on the total weight of the
f oroineingst i on. 6. The fornul ati on according to any one
of Cains 1-3, which has an apparent pH o f between
2.(®) andilfing s#d iditgerfvarasiddol@ionaccor di ng to any one of
Cainms 1-6, which has an apparent pH of3.0 to 5.5. 8.
They f or | Q4 | f [ .
o Tl B SEERHRI ! BhgRRRy R ag R sdnflon:
&E@?g! ﬁgdég}rédg%?%&gklge?c{rgpnasﬂyg g rﬁ?fdr%fﬂugro%ikgsﬁe %ngA) to said solution;
5-[ (| R -1-hydroxy-2-[[ (I R) - 2-(4-nmet hoxy
rﬁgﬂyl)-l-nﬁthylethyI]anino]ethyI]-Z(IFD- qui nol i none
or salt thereof is present in an anount of 0.0005 % o
0.@24 wrimtping with vAhes kod gassiagj on according to any one
of Cains 1-8, wherein said 8-hydroxy-
wherbin[at [dast dnehyfthatkactie fifgrédRnt2 is SthydoR¥-$H 6yl -PlydroﬂSBQl[g(h R)-2-(4-
et hylJam no]ethyl]-2(lI H)- quinolinone or salt thereo
methb)?’yﬁh%ﬁﬁ?—ﬁtmbtﬁy@ﬂni‘}iﬁﬁ&ﬂ’t}]etﬁidé@(ﬁ@ﬂ-qt%@lhgmg1Q)r%eW/ Valt Llhereof, in
The formul ati on according to any one of Cains 1-10,
. rel ' - vent ,d ' f,, 6% 0
part B B eSS (PR 2008) e ERA ks, b oA Sy Rei® 0024 o
of O ai - 10, rein said co-solvent is present .in
wiv, SietaBlind o0F Y6t DT6ghewp gind s PhosPRerq i dypivagnd ie @ amount
~dose inhaler, which contains a formulation, wherein
equivglgng te 900G 401 GO Q& B W srgferably 0.0008 to 0.020 % w/w, more preferably
8- hydroxy-5-[ (I R) -I -hydroxy-2-[[ (I R) - 2- (4-
0.00 et hok/ phefw bi 15 Miphdsphaidadid, asadojrethh ydtgl-vad gitof the fived] solution
inone or a salt thereof, in particular the
(fornttatfomghl ori de salt (TA 2005), a liquefied HFA
propel l ant, a co-solvent sel ectedfrom pharnmaceutically
accept abl e al cohol s, and hi gh concentrated phosphoric
acid, wherein said forrmulation is in the formof a
sol ution, and said phosphoric acid is present in an
anount equivalent to 0.0004 to 0.040% w w of 15 M
phosphoric acid, based on the total weight of the
formul ation. 14. The pressurized netered dose inhal er
according to Caim13, wherein said |liquefied HFA
propellant is at |east one nenber selected fromthe
group consisting of HFA 134a, HFA 227, and m xtures
thereof. 15. The pressurized nmetered dose inhaler
according to Clainms 13 or 14, wherein said co-sol vent
is ethanol. 16. The pressurized netered dose inhaler
according to any one of Clains 13-15, wherein said
phosphoric acid is present in said fornmulation in an
anount equivalent to 0.0008 to 0.020% w w of 15M
phosphoric acid, based on the total weight of the
formulation. 17. The pressurized netered dose inhaler
according to any one of Clainms 13-15, wherein said
phosphoric acid is present in said fornmulation in an
anount equivalent to 0.001 to 0.010% w w of 15M

o o o a1



