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QUI NOLI NE 3- SULFONATE ESTERS Field of the Invention
This invention relates to quinoline derivatives,
w@b@ssroeut i cal conposi tions conprising them BOISEI0€6/000759
use of such conpounds in the treatnent of centra
nervous system and peripherjal di seases or disorders.
This invention also relates to the use of such
compounds in conbination with one or nore other CNS
agents to potentiate the eff.ects of the other CNS
NEVAQOMBOUNIE BORPIHIB AR X THMENST OFVESORIDERS &l al so
useful as probes for the localization of cell surface
receptors. Background of the Invention Tachykinin

. ors.are the targets of a famly of structurally
Eﬁkﬁ@ﬁ@i@#%&ﬁ%ides whi ch include substance P (SP)
neur okinin A (NKA) and neurokinin B (NKB). Tachykinins
The feSert HiVehEs BRfesitB nbvecotRiduhd o feFan$, ©Yhhaadewie)
as well as in peripheral tissues, where they exert a
compagitions powspinisigepisktasanovads,ianil t9 te usapf wed eqrapguids iththerapy.

receptors. [ I NkN-<

The pRESR IR Br R o s B RO pIaRR54 B Rigtngunds of

formuBCRHAAb Sew NitetmatidteNKeEof.ecept ors are expressed in a
wi de variety of peripheral tissues and NK-I receptors
are al so expressed in the CNS whereas NK-3 receptors
are primarily expressed in the CNS. The neurokinin
receptors nediate a variety of tachykinin-stinmulated

BackkrQlred ineédiRat s that include: transm ssion of
excitatory neuronal signals in the CNS and peri phery
(e.g. pain signals), nodulation of snpboth nuscle
contr.acti| Vit [ [ .

he fARERf 7 bl e cRRALLR e b TINE B2 B080e

neur€frRatitery vidliarafouad iofhet feeiphatl pldeseatralvasvasaystems. The three

brin o et B ok SRR (SBb NEREER Ao KR 94 SEuiskia B
G\]KEZ.SAH&%@ tﬁ&oﬁé@egg% @ggs%ré‘kﬁovgﬂ P&%ﬂﬁreeﬁ&ﬁ%a@ mh}'lia?i;ﬁn@as ed

rotonin rele uggesting a therapeuti'c uti

| uporf their datvd selpativisies favottieg theagomiet ISPONKaA wad N&B, tif receptors

i sarders includjing.anxiety,. de si on, schiz ni a
are cgar%al%lagégpw&aﬁ@ L0 caeeitiin nR0E) Brden-ipu SRSKA eleptors,
respddiel)f €sence of NK-3 nRNA in a variety of regions

rel evant to these disorders. Studies in rats have

shown NK-3 receptors to be | ocated on MCHcont ai ni ng
neurons in the lateral hypothal anus and zona incerta,

Ther@98h ReSMUBIES b9 aBtideIGRABEI St dranthigbhist for HRItrdlnehnt of e.g.
I'igands for obesity. Non-péeptide |igands have been .
respilgtus), opdibvhsulagasire fainh en¢adagyy kiftinmmateyegdr gastrointestinal
disorders. In order to increase the therapeutic index of such therapy it is desirable to obtain
such a compound possessing no or minimal toxicity as well as being selective to said NK
receptors. Furthermore, it is considered necessary that said medicament has favourable

pharmacokinetic and metabolic properties thus providing an improved therapeutic and

safety profile such as lower liver enzyme inhibiting properties.

It is well known that severe problems such as toxicity may occur if plasma levels of one
medication are altered by the co-administration of another drug. This phenomenon - which

is named drug-drug interactions — could happen if there is a change in the metabolism of
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however known non-peptide NK-3 receptor antagonists
suffer froma nunber of problenms such as species
w@eloeasi7vd ty which limts the potential to evaPCESE2006/000759
t hese conpounds in many appropriate di sease nodel s.
New non-peptide NK-3 receptor |igands are therefore
desirabl efor use as therapeutic agents and as tools to
i nvestigate the biol ogical consequences of NK-3
receptor nodul ati on. Description of the Invention
one dehS 11R8EBy S oCAIRAI4AEGon PBdrotiey babistancs pbdsossatgelives brzyme
derivatives with affinity for neurokinin receptors. .
inhibTireseopatipn G (chitobrquat BAR0) 3A4fis thehest dmpeitans spzyspe 1§ the
broad array of diseases, disorders .and conditi
humanleyes ab AEARHLY RS SgV %%@%ﬁf%ﬁ?"fﬁ’ﬁ%ﬁ’@?ﬂy’? CRZYIE:
sehizoph |85 L1 ' i t degree of such
Aco 3BT Ee PRI NT o dh SR GRRh B MR o e of
liver Re¥Bhe EOIHiLd PropertiesTEEhas beph Covmd thatpsary, NK heaepiar antagonists
obstructive pul nonary di sease, disorders associ at ed .
knowi inHhe it égdbit thedd eRpmats daeapiricws] gnd gapsequently there is a

incluydi_ng . dysme rhea, benign pr.ostatj [ .
posspltlit PEtCRERR thighd PR PoRa by Oy R S e s 2
' Inyd r i ies. Th
oA B i
presdif vekiion proviiee pbrapsundsaviti CHPAAK pnin@inhéyeng progerties at a low

levels ?gg%wftg?@;&%ﬁ 28 g?vzgfg’:p zéreog)%ag%%oigear 8YP gﬂi %ﬂﬂgi[crlg é as’sajlf.rb aid

t.i cal 5 t . A
eSSBS L Bl SRl s
DiSp?_Q%EQ-:?’S'(ZO(Jl@—@yC' oal kyl and -(CH 2)p-C(0O CC

wheré pis 0, 1, 2 or 3; Ais phenyl or
-C3-7Cvcl Gal kMl ; R2 at each occurrence is

_independently sel ected from hydrogen, .- -NH2, - CN,
1t 5 il ggeNn haceLiain Ry P ovRts R A SRl PR 8 bR

- Cl- 6al koxyCi, - 6al kyl_; [ I : .
oS U i G i Db RSAEHT B8R o Bedordoams
(EC{}%QH‘eQ’Bf%Q gREumstiddes, thkldrug-Nuced fedlonbaticageithe QT interval can

- Cl-6al kyl , -Cl-6al koxy and -Q al koxyd- eal kg{l ;. mis
leadse b eytearf chrdiam dithythmid calledfiorsades g Pointee(1dlt ¥andanpeng et al.
T s

SRS i | P8R4 ehi f this syndr

A L
is inBIVERN o BhOMpi Bcstibdnent @ftthendelagedipctifying putdssmgecnrenbdr) by

or E is naphthyl or an 8-, 9- or 10-nenbered fused
thesacompoingds gFhexompouodabing to the aperture-forming alpha sub-units of the

channel protein carrying this current. The aperture-forming alpha sub-units are encoded by
the human ether-a-go-go-related gene (hERG). Since IKr plays a key role in repolarisation
of the cardiac action potential, its inhibition slows repolarisation and this is manifested as a
prolongation of the QT interval. Whilst QT interval prolongation is not a safety concern
per se, it carries a risk of cardiovascular adverse effects and in a small percentage of people

it can lead to TdP and degeneration into ventricular fibrillation.
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heterocyclic ring systemhaving 1, 2, 3 or 4
het eroat ons sel ected from an oxygen atom a sul fur
W@e@ai3ateo up to 4 nitrogen atons, R5 at each ORCUSERNQ@0759
i s independently selected fromH, -OH -CN, hal ogen,
-R6, -OR6, -NR6R7, -SR6, -30R6 and -S2R6; q is 1, 2
or 3; wherein: R6 and R7 at each occurrence are
i ndependently selected fromH, a Cl-6 straight or
branched al kyl group, a C2-6 straight- or branched
Compdus@Byt theprévektinyéntphdiape padcaal3ioie acthatyyaghinst e SERG-
aving zero, one or two double- or triple-bonds, . . .. .
encoddteratassingréttingelolpbisaegardi loweactivig againsthiREymoyiiro is indicative
substituted with one or nore noieties selected from
of low@efivigin VI¥g4 | - CN, hal ogen, aryl and d .3al koxy-;
wherein: when RL, R2 or R3 is an al kyl, cycl oal kyl,
al koxy or al koxyal kyl noiety, said al kyl, cycl oal kyl,
Tt is Ak aesitable fad deaxy®l oghess goathmentabolid stelsitityoin duder to enlmncgdrug
4 or 5 substituents independent]y selected at. each e
efficquyc Gtabdity egding humap micrgspmal gsabolisaNpraiie puingisative ghability
R4 is alkyl. or, cycloalkyl, said alkyl or cycloal kyl is
towa{ﬂ?éﬂﬁ%‘?ql’cs\é{’é‘d’”@r has 1, 2 or 3 substituents
i ndependently selected from-0OH, -NH2, -NO2, -CN,
phenyl , naphthyl, hal ogen, a 5- or 6-nenbered aronatic
EP 082535090 ER06A0387c Wi OS08F LI WO 35 1P HaW M §5/4 5961, WORR6/24582,

wo ek RSO PSS, R b SBAT sR VRRAR e ARt
ousSy P YRR AR EREBI el Seted e
tachﬂké'r{li% aﬁ&k@nﬁ’e&bﬁ ituents independently selected from

, -CF3, -NHR, -NRR -(-6al kyl, -Ci-6al koxy,
- C2- 6al kenyl and -C2-6al kynyl. Al so disclosed are

o B TR SOTBE. PRSP0 L LTS R By prloes.
poc S5 FERP 58 A0 BB (S PR G0 i i

et alC BIRP KON feFiohal BReRE1ry DLasss2093), a8 22 hi-22 I disatosss the
used to prepare them uses of them as nedi canents

compeasl B2 {hérdi¢hionop_benyémﬁ,mqu@h@f4-m;@ﬁg AfRbus V-
metiSiaranideaph o SRS RO LEr IR M s H ghgRonitt

ntai ning them and nethods using themfor treating

c
PIogs; leﬁ‘r eventing conditions and di sorders associated with
a w de range of diseases or

WO 96/05193, WO 97/27185 and EP 0962457 disclose azetidinylalkyllactam derivatives

with tachykinin antagonist activity.

EP 0790248 discloses azetidinylalkylazapiperidones and azetidinylalkyloxapiperidones,

which are stated to be tachykinin antagonists.

WO 99/01451 and WO 97/25322 disclose azetidinylalkylpiperidine derivatives claimed to

be tachykinin antagonists.

EP 0791592 discloses azetidinylalkylglutarimides with tachykinin antagonistic properties.
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di sorders in which NK3 receptors are considered to

have a rol e. Conpounds of the invention are conpounds
wo@RookosTad a 1. wherein: Rl is selected from hyRPCDgE06/000759

- Cl- 4al kyl, -Crcycloal kyl and -(CH 2)p-C(O OC - 4al kyl

where p is 0, 1, 2 or 3; A ks phenyl or

-C3-7Cyd Cal Il Cyl; R2 at each occurrence is

i ndependent|y sel ected from hydrogen, -0OH, -NH2, -CN,

hal ogen, -Cl-6al kyl, -C3.7cycloal kyl, -G -6al koxy and

- Cl1- 6al koxyC 1-6alkyl; n is selected from1, 2, 3, 4

or 5; R3 at each occurrence is |ndependentl sel ect ed
WOZQGH HWdt dgedisclosepidual K 1,2-aneRonistornd Haf wsgdhereof.

- Cl1- 6al kyl, -Cl1-6al koxy and -G -6al koxyC 1-6al kyl; m

is selected from1, 2, 3, 4 and 5; R4 is selected from

o RSB S b e i i 5

ther@ynmﬁuﬁhatbb?dwmb ke prorideairyal omiotndstedvengoieyebyed i ng

having 1, 2, 3 or 4 heteroatons selected froman
phal@s@yglélﬁetm e mefakqlicfnrppertienssafell eyimisedingreqtivgearitathe MERG
cha E is naphthyl or an 8-, 9- or 10-nenbered fused

IEF mati c or non-aromatic heterocyclic ring system

having 1, 2, 3 or 4 heteroatons selected from an

oxygen atom a sulfur atomand up to 4 nitrogen atons,

R5 at each occurrence is independently selected from
Outlhe ofGht invéMionhal ogen, -R6, -OR6, -NR 6R7, -SR 6, -SOR

6 and -SO 2R6; g is 1 2 or 3; wherein: R6 and R7 at

each occurrence are independently selected fromH, a

Cl-6 straight or branched al kyl group, a C2-6 straight .
The presbrtamainédn atdvedegla compauky nfthe gemarpl fandula (1)

C3- 7car bocycl i c group having zero, one or two doubl e-

or triple-bonds, wherein said groups are either

unsubstituted or Bstituted with one or nore noieties

sel ected from =0, -NH 2, -CN, hal ogen, aryl and

Cl1- 3al koxy-; wHferei\n: when RL, R2 or R3 is an al kyl,

cycl oal kyl, al koxyN koxyal kyl noi et®, said al kyl,
cycl oal kyl , akksx? gﬁggtﬁoxyalk 1 ubstituted or
has 1, 2, 3, 4 or 5 substh i ntly

sel ected at each occurrence fro F.Ne2, -CN

and hal ogen;

¢y

wherein

R1 is hydrogen;

R2 is C;-C4 alkyl, wherein one or more of the hydrogen atoms of the alkyl group may be
substituted for a fluoro atom;

R3 is (CH,),CR6R70H; wherein

nis0,1,2or3;

X is O or NR4; wherein
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when R4 is al kyl or cycloal kyl, said al kyl or

cycl oal kyl is unsubstituted or has 1, 2 or 3
waasti3taent s i ndependent |y sel ect ed from - OH, PETM62006/000759

-NO , -CN5phenyl, naphthyl, hal ogen, a 5- or

6- menbered aromatic or non-aromatic heterocyclic ring

having 1, 2, 3 or 4 heteroatons selected from an

oxygen atom a sulfur atomand up to 4 nitrogen atons,

= C i
R o G T i O Ea s ] B2 ARy 2-oxoptind
wheigjn &hd & moswisite ydregtnatothast the alkyd prodp ow hgdrokyakylseroup may
i.ndependent selected from-CN, -N®2, -CF3, -NHR
bes@@%ﬁéki%%?ég%§V§9niCl-6a|koxy, - C2- 6al kenyl and
R6 is adrB@d Ky éthyiSt er eoi soners, enantiomers, in
vi vo- hydr ol ysabl e precursors and
R7 iphpdrogereurtrneshyll gribcept abl e salts thereof. Particul ar
conmpounds are those of Fornmula la wherein R1, A R2,
AridseldddedMrodnd R4 are as defined for Formula | . O her

particul ar conpounds are those of Fornula |Ia wherein:
Rl is selected from-Cl-4al kyl, -C3-6cycloal kyl and

=dal kyl ; R2 R3 at each-osgcurrence akre
Spendent | NsENes ggﬁ?ron1halouéﬁ d unsubg
al koxy; m are boty1l;, \R4 i's s P
L=6al kyl:, anthgfer eoi spner’s, Nt ONer’s;
(0- hydr ol ysabl ¢ precursors a
phBrmaceuti cal | yBccept abl e sal s [
particul ar conpounds are those off Fornula |Ia wherein:
Rl is selected from-C al ky! andR5C3-6cycl oalR§l ; R2
and R3 at each occurrence are independently sel ected
whexeftom hal ogen and unsubstituted -G - 6al koxy; n and m
RSiaﬁﬁ'b§£h 1, and R4 is selected from-Cl-6al kyl,
Yrer¥dirsoners, enantioners, in Vi vo- hydr ol ysabl e
T R A B R and o
enankiomets| of thacosysruet of fdtinuls sel @btk deréofom et hyl or
cycl opropyl; R2 and R3 at each occurrence are
i ndependently selected fromfluoro and net hoxy;

The present invention relates to compounds of formula I as defined above as well as to salts
thereof. Salts for use in pharmaceutical compositions will be pharmaceutically acceptable

salts, but other salts may be useful in the production of the compounds of formula I.

The compounds of the present invention are capable of forming salts with various
inorganic and organic acids and such salts are also within the scope of this invention.
Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, citrate, cyclohexyl
sulfamate, ethanesulfonate, fumarate, glutamate, glycolate, hemisulfate, 2-
hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
hydroxymaleate, lactate, malate, maleate, methanesulfonate, 2-naphthalenesulfonate,

nitrate, oxalate, palmoate, persulfate, phenylacetate, phosphate, picrate, pivalate,
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n and mare both 1, and R4 is selected from nethyl or
ethyl, stereoi soners, enantioners, in
W@ 2woeAbRrelr ol ysabl e precursors and PCT/SE2006/000759

pharmaceuti cal | yacceptabl e salts thereof. Particul ar
conmpounds are selected fro Met hanesul fonic acid
2- phenyl - 4- (I - phenyl - propyl car banoyl ) - qui nol i n- 3-yl
ester; Ethanesul fonic acid

propéc'é agn% Qﬁﬁf\@‘léf §A&fg?{é_?é;é{e?ﬁ1§%eg g%c![c]‘fr%{tﬁ? gﬁg%l:l%}é,qs%@rllﬁa%,%hwate, tartrate,

tosy Bt (ieiilendsul fonplo}; Ayl updsrpydgar banoyl ) - qui nol i n- 3-yl
ester; 2,2,2-Trifluoro-ethanesul fonic acid
2- phenyl -4- (1 -phenyl - propyl car banoyl ) - qui nol i n- 3-yl

PhaiHeEhically IPARELISS nld N e B from e comresppnding acilin
conesitiengl nindes3 Nomkfharoa@uticaedreeptalsia silonmeay Be igbful as
imeé%agjgﬁgy@gsgg?}gggg SR oY R A idendlon. 3 Y/

2- phenyl - 4- (1 - phenyl - pr opyl car banoyl ) - qui nol i n- 3-yl

ester; Methanesul fonic acid
Acidiaddityreadiy mupy\dlsopieainyhe foemiofipplynaarivasatiy kichZs plobmydricqui

lfnoIin-S-yI ester; Methanesulfonic acid
Su %aﬁsi (3-fl uoro-phenyl) - propyl car banoyl ] - 2- phenyl - qui no
“lin-3-yl ester; Methanesul fonic acid 4-

{[cycIoBropyI- 3-f|uono-phenyl)-nethgl]-carbanoyli—Z-P
The geltsmay) e firingd by conveansioes megss e subY maringibe dree base form of
the ipinic R SR s of s appropripte gl g sotvemtor medium i
whid¥ethb aaie B1obfifis6ludll Or in a solvent such as water, which is removed iz vacuo

4-[ (cycl opropyl - phenyl - net hyl ) - car banoyl ] - 2- (3-1f1 uor.o-
or by, hgRgA Jrying pr by |crrhanging the pupns afan pxHEeg Spls Fer@ngibieganion on a
suith1d ﬁféxgggn%légmw )-4-[1-(3-fluoro-phenyl)-propyl carba

nmoyl ] -quinolin- 3-yl ester; Met hanesul fonic acid

4-{[cycl opropyl - (3-fl uoro-rhenyl)-net hyl]-carbanoyl } -2

-(3-fluorophenyl)- quinolin-3-yl ester;

i . -

o PR R S onspore chiral) cemtrs,and s to hedersiopd at he
invehtiers twompiatdea n sptitad iiomeds; iedantiomers and diastereomers. The

2- phenyl -4- ((S).-|-phenyl - propyl car banoyl ) - qui nol i n- 3-y
compom@p@orcimgftq) 1} Frahesintheotora of dlgysingle stereoisomers, i.e. the

sinef GBSy  haiomes g o vRipes apiop dgpreomer. The

compounds according to formula (I) can also be in the form of a racemic mixture, i.e. an

equimolar mixture of enantiomers.
It is to be understood that the present invention also relates to any and all tautomeric forms

of the compounds of formula I.

The compounds can exist as a mixture of conformational isomers. The compounds of this

invention comprise both mixtures of, and individual, conformational isomers.

Unless stated otherwise, the term “alkyl” includes straight as well as branched chain Cy_4

alkyl groups, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl or t-
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2,2,2-Trifluoro-ethanesul fonic acid
2- phenyl -4-((S) -1 - phenyl - propyl car banoyl ) - qui nol i n-3-y

WO 2@st1&1790 Pr opane- 1-sul fonic acid PCT/SE2006/000759
2-phenyl -4-((S) -1 -phenyl - propyl car banoyl ) - qui nol i n- 3-y
| ester; 3,3,3-Trifluoro-pregpane-I -sulfonic acid

2-phenyl -4-((S)-1-phenyl - rropyl carbanoyl) -
qui nolin-3-yl ester; Cycl opropanesul fonic acid
2-phenyl -4-((S)-1I -
butyll. "@iy/drpsef esliropst ordlsl bk ialkyd githup @8dyhe substituted for a
Met hanesul fonic acid
fluozp gtemsyuchyas i pepmethwroyltrifleerydeihyt ar banoyl | - 2- phenyl
-qui nolin-3-yl ester; Methanesul fonic acid
4-1(S)-1-(3-fluoro-phenyl)-
As \fsé@ %Eﬁab?@%h}ox% ??ﬁﬁlhﬁwﬁg k‘ypgr%u}f bofspli§ihe 1-4 carbon atoms

anesul fonrc
and 4h{/c[h(o$)'1- eyap. C(Dl’(dl&%hoﬂe&wf&l’ad@d@ogﬁﬁw{ﬁ ofMiie hydidoxyalkyl group may
- car banoyl } - 2- phenyl qui nol i n- 3-yl ester;
be sypstifeb g laffbwire atgsl-d 2- (3- f | uor o- phenyl ) - 4- ((S) - |
- phenyl - propyl car banoyl ) - qui nol i n-3-yl ester;
Met hanesul foni c aci d
4-1((S)-cycl orropyl - phenyl - met hyl ) - car banmoyl ] -2-(3-fl u
or o- phenyl )- quinolin-3-yl ester; Methanesul fonic acid
Pharnac8atidabiforoupdtieny ! ) - 4-[ (S) - | - (3-f 1 uor o- phenyl ) - propyl c
ar bamoyl ] - quinolin-3-yl ester, and Mt hanesul fonic
acid

| - (3-f.] uor.o- hen car bano
AcoffgieySlonE U RD OB e AR B e prark B
fornSill RIoR Qo SIBInE 2 @RRPuhQ B ctmula, Ub ¥ 9m ?%défn%ﬂcﬁﬁéij £ racemate or a
precursors and pharnaceutlcallyaccep able salts
mixtuteethesdl aCofipo basdor phamirecyticeHg atceptabirsaito thehef gfot hee in

advant age that they nmay be nore potent, nore
PTeVERHQRANNAS, IreFhpent of f’ffseaewugaridwvetﬁ%ar ATY, $SHL, PBSIRSY; be

Hnﬂ&ﬁﬁgﬁ%ygﬁé%P%i88ﬁggMﬁaf£&%§TSS|de effects, be nore

easl abol i zed and/or have a
better pharnacokinetic profile than, or have other

The P& tdabarital Wsﬁﬁin@ Rk 1198 1n95ﬁ‘c§incrﬁ§?2€%d}ﬁ’l 1sPerr9cPﬁ1r stt%n%%rd

over, known conpounds. Using assays for functiona
mannertfoyihe }dlﬂe@cqqndéwnﬁhﬂet in dawired to dmepio fr@samplettyeoral, topical,

prch BB, e B R R R Sk & g

For fiiBstepuldyoseh theniirtpdndd dfubis idfedeion haSHREBRmllated by means known in
the art into the form of, for example, tablets, pellets, capsules, aqueous or oily solutions,
suspensions, emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided
powders or aerosols or nebulisers for inhalation, and for parenteral use (including
intravenous, intramuscular or infusion) sterile aqueous or oily solutions or suspensions or

sterile emulsions.

In addition to the compounds of the present invention the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously or sequentially)
with, one or more pharmacological agents of value in treating one or more disease

conditions referred to herein.
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Schenme 1. Synthesis of an ami de product of Step 1 can
be acconplished by coupling an appropriately
W@ awsti317a4 ed qui noline acid with an appropri at BCHSE2006/000759
substituted am ne by reacting with
N- ( 3- di met hyl am nopr opyl ) - Ng- et hyl car bodi i m de ( EDC)
and triethylamne (TEA) in a dichloronethane (CH2C 2
or DCM solution. The internediate resulting from Step
The br&RhobiRA BinfAMRE' S & ; an
el) %ﬁc y rlgéa%ctl ﬁg?\%ﬂ% ﬂwgrrll app{rjtglgérr?nat tbga &IQ& °
humahi; 917 ’nhd‘e f(HrwtafﬁEk hdaidy ﬂﬂ\a‘l @)L At tio@A. m@(lkg daodyamm@ﬂt (/a,nd preferably
ynthesj s. of an. am.de can be . .
of OB TRPRE ey HEidh EecPixe This Sailkahte 32y B aiadp diviged doses
as n@&sﬁ?ﬂr dh&ReBist SR 0EM bR AGHAITRN r&RREISHA KL chhdgn%@tratlon

a by reacting an appropriately substituted quinoline

' depemlmx ol the wsigdy.Glee apd kerook/the phtiant bdlag treathd BEA ofL the pertigular

d h b
disePEopion P e et R e POhaB o u S Brhe 1 n
Et OAc according to Step Ib to provide an internedi ate

am de. Schenme 2. Jn a further aspect the invention
Typicallz el dpspge soppundlscontade Ahayé d nretoed9 me of @ comperendoef this

o, £ S4BTy S 37 B Ao
conﬁam\étqﬂb:%g T@%ndmymmngs tos100ahg) (ffgl wniﬂbghd Iof Lhél”ﬂ)lgﬁklﬁ i) or a
i 0 ele u re synthesized either
Phﬂﬁwsv%ﬁxﬁ?wgtaﬁggqpﬁ thergef da aggthss AP %rr%damglsaﬁtwn by
mha'isﬂﬁncé‘ unﬁrdé%%ﬁ%%%%?&fé?m%ﬁflgﬂ%&%wﬁIE i1t $iteof

khown Known ‘et I ncl
mayéjeezdnnmphrddl io atvhily gesemeirange dfSltb AR dagyyn & enig}:etdasm opflivided
t he |n t ence of a triti.umsoyrce, for
into 505 0 Rou? OE0Y ighst- I aER Ak ble. R el TA Rty ey eous or

mtrd?ﬁ@%@lﬁﬁﬁg ééfloﬁl opﬁifilsﬁ&i le\@éiﬂ@bddﬁt‘ion & su@@nsﬁ»ﬁ“c’@ﬁﬁﬁﬁn@ﬁp to 10%
hydrogen for tritiumperforned in the presence of

w/wt(pnd tymmagﬁé‘%awéw)aofaﬁqr@nﬂued of ferforreula I(I)|o¢ a(phaguaceutically
t al Conpounds of the invention
mm%%%@é H%a%??fﬁ@X ?lﬁ%gare useful for the discovery of
novel nedici nal conpounds which bind to and nodul ate
t he activity, by agonism partial agonism or

MedBM 289 chnusNG receptor. Such tritiumlabel ed
ed in assays that neasure the

di spl acenent of such conpounds to assess the binding

The @teskhtgavdiion PadvidisadnétbodNBiréfmg P Bfventiny Adisedst B6Adition
aspect the invention relates to _conpounds descri bed

WheFFé‘F antagondsan of BeaYNIYng achng & thegNBrecepiorpisy kengtigigswhich
comgjﬂgés QA HBEng 1 &ibRRE hh EHEAve WHThOSe 4 YrSHp RBBSF theYbrmula (M

or a pharmaceutically-acceptable salt thereof. The present invention also provides the use
of a compound of the formula (I) or a pharmaceutically acceptable salt thereof in the
preparation of a medicament for use in a disease condition wherein antagonism of

tachykinins acting at the NK receptors is beneficial.

The compounds of formula (I) or pharmaceutically acceptable salts or solvates thereof may
be used in the manufacture of a medicament for use in the prevention or treatment of

respiratory, cardiovascular, neuro, pain, oncology and/or gastrointestinal disorders.
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i nvention the conpound conprises a radioactive
hal ogen. Such radi o-1 abel ed conpounds are synt hesi zed
whoosngwepor ati ng radi o-1 abel ed starting mat erP@i/SE30Y6/000759
known met hods. Particul ar enbodi nents of this aspect
of the invention are those §n which the radioi sotope
is selected from 18F, 1231, 1251, 1311, 75Br, 768Br,
77Br or 82Br. A nost particul ar enbodi nent of this
aspect of the invention is that in which the
radi oi sotope is 18F. Therapeutic uses of conpounds: In
anot her aspect the invention relates to conpounds in
Examples ol sught disordsesrated sthore e Bergivatiiniids, piimanary dibensess eough, cold,
. .Such. conpounds jin_ther and. i n caonposi tions useful
inflp et By R RURE b B ae R S B
. t . S i i -fo .
R o o S S Bl BB fpsion
head(@, pegahpbadr deprdsioh, axias pElheiare s Mkake schimphfssa, Of

treatnent or frophylaxis.pf di seases or conditions in '
Hun{ipgten’sfispaseabladderdppemeotiity urimaspineentingness patingedisgrder, manic

whi ch hods conprise adm nistering a... . .
oD i, R G PR SO 1S U S <or O R g ety stees
disofRFS) el P rifbn BRErdeRY 8BhIaORy RSl REtesSibh f1Ehd1R0aiESR8R,
sal d di sease or condition. One enbodinent of this
cancas pecinoifa, fienmynigatnonrcardiaachvst uin] gaftrdintestingmd hypemotility,
prophyl axi s of disorders, wherein the disorder is
gastie pitBa; Giohngliscatey seddh PaplyMieediserdets gy prrativeecolitis, irritable

[ S [t i tory dj seases .
o SR R KRB RARY o T B Bl AR, i
motifityedi€SHdBRP isto-cabiHABE A st dibkest USERD) BPRRLHo1tH] 39FeBsia.
di sorders associ ated with excessive gonadotrophins
and/ or androgens including dysnenorrhea, benign
prostatic hyperplasia, prostatic cancer, and
testicular cancer conprising adm nistering a
thﬂﬂ@5ﬂ%gologically effective anmount of a conmpound of
ormula | to a patient in need thereof. A further
aspect of the invention is the use of a conmpound
according to the inventign, an enantioner thereof or a

Transfeaint ot riarng obedeptad e PR apd &ieding assws t he

‘ | oxi S L :

ChihE BRI AR R R Loyl SRR 0 SR e

withRBé hirgkh BIK,Gb@pas GsNRYR] cDBIdin preisMn ahviffeYer) &r telth NK,
are depression, anxiety, schizophrenia, cognitive

recepfios 7R In pepeh 8 édy grolfe ¥TRES/COE;, Iantmegenrvgcidr swaifes at

| udj L. l.e b diti , i S, . ..
Astoyiegs PSSP IR SR BRCY By G Cos RBR Rl vttt gasionic
R R T T S M e
Gendgtios (@418 Iisipesen) aisimg/nd fosthahNK Rarmefectedells and with

testicul ar cancer. Myre particul ar enbodi nents
Hygromyecin (Invitrogen) at 500ug/ml for the hNK3R transfected cells. Single cell clones

were collected by aid of Fluorescence Activated Cell Sorter (FACS), tested for
functionality in a FLIPR assay (see below), expanded in culture and cryopreserved for
future use. CHO cells stably transfected with human NK receptors originates from
AstraZeneca R&D, Wilmington USA. Human NK; receptor cDNA (obtained from RNA-
PCR from lung tissue) was subcloned into pRcCMV (Invitrogen). Transfection was

performed by Calcium Phosphate and selection with 1mg/ml G418.
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enconpass uses of a conpound for treatnent or

prophyl axi s of anxiety, depression, schizophrenia and
wob@sitsy9o A further aspect of the invention i sSPCTIBE208&000759

of a conpound according to the invention, an

enanti oner thereof or a phaﬁgaceuticalIy-acceptable

salt thereof, in the manufacture of a nedi canent for

the treatnment or prophylaxis of the diseases or

conditions nmentioned herein. A particular enbodi nent

of this aspect of the invention is the use of a

conpound of the invention in the manufacture of a ‘
The fEHD celirestably gransfeased withthNI Rp hdihil aadindVKoR wegorculigiedn 2

h“m?ﬂsﬁé‘ﬁ%%ié@%% et ‘&?@4;32@ SRk h’ﬁ&ﬁ?ﬁi@ﬁﬁ ?ﬂ%ﬁam gl 0% Foetal
B D L o TR S B TR AR 200 gl

Genét#30 Corah©€ ANW R iné $BES R e\k@r@ﬁﬁ%d@llsf A 00§ g ARtdARsromycin for the
andr ogens including dysnenorr hea, benigq@grostatic
hNKhisaprsissing scllp T be eellsi were gnever in Bhth flasks prdifcatinelsimesnaged when

70- SR ERRER CE AL PORPE e Ry cof, and

pharmaceutical |l y-acceptabl e salts thereof, may be used

on their own or in the formof appropriate nedicinal
Assaesinpako coivie dfSleleerddaesa|Comipoparie o Rifidbit Hamar ISKy/K,NK;

According to _a further aspect of the invention, there
Recepgorpdefipafian (ELEPRefsspkut i cal conposition i ncl udi ng

g R R A S S
mea@F ¥ NKS/NIYNKE RedepBirimdiatAReaiabd SahirYceAaRe 08L& assessed
di luent, lubricant or carrier. Exanples of diluents,

by theufotlbwanry roestirecarriers are: - for tablets and

dragees: | actose, starch, talc., stearic acid; - for
CHQ gelis stably trensfecizd with dppan NK o MR NKs reseptprs were alted in black

| Ut | : I ' bl ils:
w8 G o 8PSy SUSFLY Sy 5951 Pl o

approRk®Sely DO i ndisnad bFwtR i LBt F7°pY COLaRub&b:.t he _
preparati on of such a pharmaceutical conposition which

Befqpe SedsPRoswayi the selis ofieagh 86-webmatamaiaipatdibwith the Ca”* sensitive
ove PR it DOFANE St PRl bl iR
a{%%fﬁ? GRRthak £ AR W Oh FvSH ¥R d Y §Enla 896 SR D.04%

or m1njec

Plur&iit Bt 1 ZMSidthaPrPag 8ok ¢ &l keypt aaRept 30PE OlBrihvdiatoreFhe cells were
i ncl ude solvates and salts. For exanple, the conpounds

thengfashebthirentimes irassaxybufior thlanks daladerd sabsokiion {HRSShcontaining
20 HERESedePRd PR At e BEANESiPRE PRl ppgte eaving
then!"MArsBRDAORE End BHEE RE QAUE SeRMABRABA! 6 a test compound in assay
buffer (final DMSO concentration kept below 1%) were automatically pipetted by FLIPR
(Fluorometric Imaging Plate Reader) into each test well and the fluorescence intensity was
recorded (excitation 488 nm and emission 530 nm) by the FLIPR CCD camera for a 2 min
pre-incubation period. S0ul of the Substance P (NK; specific), NKA (NK; specific), or
Pro-7-NKB (NK3 specific) agonist solution (final concentration equivalent to an
approximate ECqp concentration) was then added by FLIPR into each well already

containing 200ul assay buffer (containing the test compound or vehicle) and the
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acetic, fumaric, salicylic, citric, lactic, mandelic,
tartaric and nethanesul fonic acids. Acid addition
W@ 2006837090 t he conpounds of formula | which mayP@BESE2006/000759
menti oned include salts of mneral acids, for exanple
the hydrochl oride and hydrobfom de salts; and salts
formed with organic acids such as formate, acetate,
mal eat e, benzoate, tartrate, and fumarate salts. Acid
addition salts of conpounds of fornmula | may be forned
fluotpgcaneawias nontitweusly emnitasse! for armtlmIZtmine faa téspnme voas measured
protected d rlvatlve thereof, wi.th one or

as tf@ca@ﬁle slaniedlusresceee aisF @%ﬂmsa@édlaem and Kﬁses Wérécqalcaiﬁt%gmm ten-
pomkl? g?t%c%nﬁ‘ét?o% I%F}%ﬁ:r)]lsg cﬂvgéj %o\f %né n%g é%’]\s'h VIV?C{ g ﬂé%’l Ctonverted to

nso e or

pKeSAludbheth tBe Sbliovwiad Rﬁ'muﬂi oxane et hanol .
tetrahydrofuran or diethyl ether, or a m xture of

Kg sHlyént $ECwitionh afagoriet usednnyasdayt /hE@@calgumst)r by freeze
dryjn The reaction may be a netathetical process or
PKsiT - Iog Eoe carried out on an ion exchange resin. For
t he uses, nethods, nedi caments and conpositions
menti oned herein the anbunt of conpound used and the

DetERERAZY thE DisRb ELRERE Colbthht (KBS of COMipdRndy fir S ki NEYEVK /NK;
conpound enpl oyed, the node of adm nistration and the

Recemterst(Béndingldssaybd. However, | n gener al, satisfactory
results are obt en.th und t he ‘
Mot T3 PERDRred TR L1 e CEl S 3%%? cﬁ&t%&@m% Nfgjo R or
N el 2Bt 49 mém@q%etgau oy veront Such
nay doses

be given In 1'to 4 tines a day

Cell rwerendamea oA doatRe® S ofutibf) hakstedun PRSh@ntadiiag SUaFBY by
dose is in the range of from5rTgtol4OO ng, nore
centpﬁ@aémabva}shed tyﬁpqm ged 1eswspREdeddn @ aenpentatiomgh 11 16¥ wells/ml

o TR A B SLEL SaSRA T ERT PRt wer

horﬂgkg&ﬂfzéﬁ @mﬁﬂ@@@é’fdrfa§|30%aff (')(ﬁ)r m. TP Bbﬁxﬁg&?att%%re centrlfurged at

[uents. Sone conpounds e invention may exl st

38.00wtg@eC) and tho @lnebt@mspmdemre’ms;l{mﬁermm H 7gethetric
isoneric forms, all of which are included within the
homeaerization Wasechasiad-nnice And tedopperenies wereile@ibated omdeasfor 45 min.

The FRboBg S Seun S EhRs Rt Aowaped dielR g s vushgedin®tris Hc1
5 OmflA\)II ?Ht’i Hralis &EnysfughiidZad] Khs re@éat&bﬁ kitles HDbkal. After the last

ernatively the individual enantionmers may be made
centti!jugaaam: step thegfelletheasppuspprdedtie ToiptHClad GnyMantlinomogenized with

artin terials under action conditions which
wernl&gst@a%@ % hrBegenqns iﬂ‘i utign, g Al a0l was Feserisdopprotein

v al ogous

Ao W e
The trdtBoladahd Bidding &84} isxaeﬁaﬁﬁ&patab@n&aﬂpermwln%m@b hficrotiter

am nes and acid chlorides and carboxylic acids may be
platesq@-hindifiip Smrfsesilotgndsorning 3600) with a final assay volume of 200ul/well
in incubation buffer (50mM Tris buffer (pH 7.4 RT) containing 0.1 % BSA, 40 mg/L
Bacitracin, complete EDTA-free protease inhibitor cocktail tablets 20 pills/L (Roche) and
3mM MnCl,), Competition binding curves were done by adding increasing amounts of the
test compound. Test compounds were dissolved and serially diluted in DMSO, final

DMSO concentration 1.5 % in the assay. 50l Non labelled ZD 6021 (a non selective NK-

antagonist, 10uM final conc) was added for measurement of non-specific binding. For total
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wi thin the scope of the subject matter descri bed
herein as fornmula |I . Abbreviations and Definitions: As
w@e®d/15me@ei n, unl ess ot herw se indicated, Cl-6eCRyE2006/000759

includes but is not limted to nethyl, ethyl,

n-propyl, n-butyl, i-propylyi-butyl, t-butyl, s-butyl

noi eti es, whether al one or part of anot her group and

al kyl groups may be straight-chained or branched. As

used herein, unless otherw se indicated, Cl-6al koxy
bzndmgg; boudest 1063% DMSOQFinkl ddnt e ih@uibati6h BRAEWas usd. {e’tehsér,Met(oz)

-O-n-butyl, -Oi-propyl, -Oi-buty

SubSI@C@PE(AW finalgoschwey hsaddn biriding exphrineats oeauaﬁélrdr Hp%l?:48968]

B T TR N Y —

on h@g@ %ll f)ﬂ'lch &,rﬁﬂ RSt LOBPHAR dikiteddh @MSD ein'dm' %L?ﬁ'xcﬁl?atlon

thé cyclic alkyl” noieties cyclopropyl, cyclobu

buffaryedro partd/ivith Sl Opgalet eetybransdksin usedl iheutation bufiheesﬁ incubated
ot herwi se indicated, C2-6al kenyl includes but is not

for 3p|mmtaéaoqr@telnmraépr@rﬂﬁ a mprpplaisshgier- 1- but enyl

h
The g]teﬁﬁ) r% Jefe tgﬁe% g?lg%c?e%' %g}%g fon ﬁli ! rmg‘rg%ﬁﬁ 'T?lgac}‘ &resoaked
in 0. hz%rBS&‘inH 9.38% bYR) Hhtyle}lef?ﬁlﬁé’mlﬁna P23 A39) Fﬁéfﬁg MlCIJ@ Wt B ester

-butynyl and 3- ynyl tused heréin, unless
(Skatrbh énsbﬂuwntsnﬂbnmﬁcw ilthesl weere wakladddgyethe hefvestsr with ice- cold wash

ot G St RAngi ek e s eitbhis eV RCly Bk BV or 30-

60 nfiff @Elgﬂ schnnlllgtr%r ﬁ%%eécso\g?/ e)megteélﬂ;]l 3}? (t:iétreg ug 1z 2 1(\]{11cro1i:eﬁl]e£\(Wallac

Finldngh @ﬁ@tliecﬁlﬁEWé@ RedhtediNE BatifRidSRidtlaf6h CoulePEIs e MitRbeta,
to 4-(2-hydroxyethyl)-1-piperazine ethane sulfonic

Walla@,ﬂﬁnlan@)wosodl umsalt, and TEA refers to

The kiialud te I ijaheig a%ﬁfv?%‘%%@ﬂ dsing s CERuE PHa T sguation
(Biofi¥hn %aﬂﬁ&%ﬁ@bg%ggijtlﬁgpﬁg@ﬁ&% £ N9 BH - u&?&%bed

in the standar Ing groups 1n
radicRgivd1Bgdnd useBardl glistth@Bffin#y 99 theidich&BRgigARd fdﬁﬂh&rec tor,
Unl ess ot herwi se stated, reactions are conducted unJ)
dﬂ@@mnwthﬁM@mh@sbmémg, preferably under a nitrogen
nd are usual I canduc egg‘, at a pressure of

Data%ﬁt% ga 8“%&?6%“%?%’@“ Hﬂg% ‘preferably at
Kd_g@Ry@pkL@Q9§sure (about one atnosphere).

Results

In general, the compounds of the invention, which were tested, demonstrated statistically
significant antagonistic activity at the NK; receptor within the range of 7-9 for the pKp.
For the NK receptor the range for the pKg was 7-9. In general, the antagonistic activity at
the NK3 receptor was 6-9 for the pKp.

In general, the compounds of the invention, which were tested, demonstrated statistically

significant CYP3A4 inhibition at a low level. The ICsq values tested according to Bapiro
et al; Drug Metab. Dispos. 29, 30-35 (2001) were generally greater than 2 M.
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The conpounds of the invention and internedi ates may
be isolated fromtheir reaction m xtures by standard
wao ewondTaes. Acid addition salts of the conpourdBSES006/000759

formula | which may be nentioned include salts of
m neral acids, for exanple fjHe hydrochl oride and
hydr obrom de salts; and saltsfornmed with organi c acids
such as formate, acetate, nal eate, benzoate, tartrate,
and fumarate salts. Acid addition salts of conpounds
of formula | may be forned by reacting the free base

Activity egaimdtthERMant i omer or protected derivative thereof,
with one or nore equival ents of the appropriate acid.

The 20@vityesFdohiPduidyacb® AR tb1 8O agdind Mmten%dém%@m
in which the salt is insoluble or in a solvent iIn

chanpki ¢in tetdetgmiinediascardingob &K issel, gt al. iasbgyr Dngh ]ba«a’lﬁeqhnol 1 (2003),

hao. tetrahydrqf uran_or diethyl_ ether,
127-3%3%@% toughpuy éwf@i nuﬁpéﬁrm@é:y 9% Plengsaty besoheltage slamp™.
by freeze drying. The reaction may be a netathetical

In gé}fepeﬁ She (cjgﬁpbﬁnm ﬂl%%&%(éﬁfohe\glflﬁﬂtw%?@te?{é ' c?g]mon)ggrhtaeﬁgteatlstlcally

aln conpoun

mgnffﬁ:ﬁﬁmd} %ct‘?{%t}ﬁ‘eﬂ anbw 9ERA, '"Fhefl@{sﬂgalu@ol {esf ag\ﬁés%ﬂb@c[ $ove were

I ncluded wt t he scope of I nvention
gener@lly SdstePBhhaslyM soners nmay be isol ated by separation
of a racem c m xture of the. conmpounds using
conventional techniques, e.g. fractional
tallJ.zation, or chiral HPLC. Alternatively the
Mer:‘ﬂgnogil%“q%(ylil enantioners may be nade by reaction of the

The appibofic sabiitppf édt@dduﬁdﬁ@dcbbtﬁn?toaﬂohhﬁﬂ Iroah BE idadetmingd Qs
ion conditions which wl not cause racem zati on.
descaﬁgiw lgwy

2-Phenyl -4-({[ (I S)-I| -phenyl propyl ] am no} car bonyl ) qui no
I i n-3-yl methanesul fonate: To a solution of the
-h droxy 2-phenyl -N-[ (I S) -1 - phenyl propyl ] qui nol i ne- 4-
The F?é? B%Btla orppgiofgan be @stwﬁoa%elthﬁr @ﬁ@gpbte@ﬁé@mmﬂen or the rate

ot oot B B GTRGL R U SR eSS A bt of
low E\&fceﬁ@ﬁio%g of SudirAe é@ﬁﬁllﬁ{[‘?td}ﬂﬂ? $h187Y hiGBsRhdsdBsiaty s

2 mol ) was ad he reaction m xture was
mg/mt)landMnﬁg)outhhtlucm atOvadGng tinerpodith (asadilywdf 5) 10, 15, 20, 30, 40

hl or onet hange, and _washed wi th an aqueous soI ution of
min. } e test semaoymshiy usupdfy cliselvea PR ﬁm@&ﬁ QyprnceRtration in the

1ncug-eﬁﬁmq{u?( % % &sﬁéﬂ%? 0.8 qE sesgnc(;: '}l??ra?g])vemfc'&% tg?a{s%algrn eguce the

concen provi e CO (0)
actlﬁtﬁﬁsldf sérh8 01934559%?10&&{16!&9 aré— HbIN\'B 1(03%54*{5&&35% s
0.98 (t, J = 7.5 Hz, 3H), 1.91 - 2.00 (m Wspflate buffer,
pH 724 argl z(triﬁ Mce@nm&le(os medipgnol &.1@ed foditop the;rez&n@n 8.0 Hz,
IH)5 6.75 (bd, J= 8.0 Hz, IH)3 7.30 - 7.44 (m 5H),
7.49- 7.59 (m 4H), 7.76 (dd, J= 8.4, 8.4 Hz, |H),
7.81 (d, J= 8.4 Hz, |H), 7.87
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(d, J= 7.8 Hz, 2H), 8.16 (d, J= 8.4 Hz, IH). M5 ES+
mz = 461(M+1). Exanples 2-11 Exanples 2 through 11 in
wao b@ofigii7howi ng tabl e were prepared using a proPEHSE®06/000759
anal ogous to that of Exanple 1 using the indicated
sul fonyl chloride such as q$ provi de the desired
conpound. NEW COVPOUNDS FOR THE TREATMENT OF DI SORDERS
Field of the Invention The present invention

Il
e
d h f id ds j h . Th
s e o T e BB bl
RS S0 RSP R B BB 100

neur oki ni ns, al so known as the tachykinins, conprise a

ctasgof —peptjde meurqtransmtigrs which are found in
pKihe per pKBer al apiiBcert r allCper vaus d¢st ems| TheCkit ee

o SRS R T AT, otk

T C T

giSCEPLO Lypeb arg, kndun £ gri 55 85, | NapAlL minyme

o v z 1
oS CO—upoH—tHCT T— T eratrtve STl ClrTvrtores

favouring the agonists SP NKA and NKB, the receptors
are classified as neurokinin 1 (NK ), neurokinin 2
(NK2) and neurokinin 3 (NK3) receptors, respectively.
There is a need for an orally active NK receptor
_.antagonist for the treatnent of e.g. respiratory,
Biologiead €¥3/44e% | ar , neuro, pain, oncol ogy, inflammatory
and/ or gastrointestinal disorders. In order to
GerlithEo 33 (NKH specifiapesttriodel) ndex of such therapy it is
Malélehgelbineetisilsals080g) & phrchasedfpow MiapesRyssi piay. @n arrival,

i ni mal  toxi ci | | lecti. e
they Ausclpeeh ¥ BHRAR TPl fopd sl ebner ey th rbBedfly ol
hum%l%zcoﬁﬂbg%cp?(ghﬁ Y5 6khs. s 2haNAYaRRIIBwRA atf RRGTKiagetd dtclimatize

met a properties thus providing an inproved
to tht henspeodrditicns dbefat experipreofsi Eechsammakbis usesheily popgaegnd
enzype inhibjti ropecties. It i k
et B e L BB Ry e By S St gl Berdose of
penth&48bital 9bdigme nedication are altered by the
co-admni stration of another drug. This phenonenon -
whi ch is naned drug-drug interactions - could happen
if there is a change in the netabolism of one drug
GerfiBUS@shaeyththe deaitadoilnhsd. Patdndal ONSgrankable Biidseeapte
possessing liver enzynme inhihbiting properties. CY.
antaganiste eterasiminivEs) ingazeritence By IRBEENORTH P %HW“*@H?%%@ - The

com{agu%ds are given at various time points (typically 30-120 minutes) prior to stimulation

with agonist.

The gerbils are lightly anaesthetized using isofluorane and a small incision is made in the
skin over bregma. 10 pmol of ASMSP, a selective NK1 receptor agonist, is administered
icv in a volume of 5 pl using a Hamilton syringe with a needle 4 mm long. The wound 18
clamped shut and the animal is placed in a small plastic cage and allowed to wake up. The
cage is placed on a piece of plastic tubing filled with water and connected to a computer

via a pressure transducer. The number of hind feet taps is recorded.
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human liver as a majority of oxidised drugs have been
bi otransfornmed by this enzynme. Accordingly, it is
wanwesstabl e to enpl oy a nedication having a PCT/SE2006/000759
significant degree of such liver enzyme inhibiting
properties. It has been foupd that many NK receptor
antagoni sts known in the art inhibit the CYP3A4 enzyne
to a certain | evel and consequently there is a
possible risk if high doses of those conmpounds are
being used in therapy. Thus, there is a need for a
novel NK receptor antagonist with inproved
Fecqék?aﬂw@mtr@{&épmiﬁpﬁstinedel) The present invention

e B85 PFes CRERT AP B At iunds £ BE { Pk bodhigaey asesuing

NI ARS OR RO R IR UL LR R ot
Journal oBRparhrencelogland BxperitvaitalblheRipepass (2801), gP-539-164001) .

It is well known that certain conmpounds may cause
undesirable effects on cardiac repolarisation in man,

Colo??ﬁflrdfﬁgnﬁo}z B,oaLP ongation of the QT interval on
e |

ectrocardiograns (ECG. In extrene circunstances,

Colokdtt# dibtaiBidnDRIPCin e AgpdricRmelas bhsiddblyl d¥s&iided in a8 and
~lead to a type of cardiac arrhythm a called Torsades
micedd amgipstes., BTusberadndsenborg ) dlirswh I, hERGnKH, lohdyirieh E:

e A BB RSt B 56 i i
L b b defe. thBe. ' '
manb B 8 Sy, St ThgeBELTEO o uend

Lindstnem die Mattifled ¥ CA bdeydnigit pOVidssallpniculated bsduibaffebyve responses
t hese conpounds. The conpounds bind to the )
to colgrestel ietenBemingicglbytiatranglpniginegometriciecosdiagnd|Pain 2006; 7:

oA B AL T S e
60 rrgﬁe e% dg?'f@?fh%é‘ doRbahfde S%?r%? E%eriﬁe 80 rdtfucP hdPnArtefacts

e in repolarisatio carglac action
due fpatenintatresd AS? émipobietliyddhe Hahivén (rRpdel iastioasd) iwdth @ndecting
this is manifested as a prolongation of the QT )
cathgterip inpgrted invihe distabipolont 2 emaiom s baseg af theballeomigtthganus, during

. ..safety concern.per sep jit ries a ri f

tign iRt ToREs AeliicehdRat (1, Sl pweden). The

cath61i§ BRERELHO kaiPEARkS el Th@@d’lldoﬁ@_&iretc%nﬂ_&?e@tﬁqoressure transducers
degeneration into ventricular fibrillation. Conmpounds

(P-6@3, GFdM-k3 B £ BindnniHpy Bronkdwordh Bi<T HGrVéanehdal,| Bhel Metherlands). Gerbils
cti Xi ty agai nst the hERGencgoded potassi um channel. In
are aflyed touggeeer foghsesdation inrthe BoHmaan cagasdos #f Igast $ pmiz before the
Ladi cat | of low activity in vivo. It is also
Staﬁggg)%p%g@eé%f or drugs to possess good metabolic o
A cuStoaiddiHaYostdt (REEETenber, BAE1AME £SwWEded) Rffsb€ aryanapeali thilhtion and

agai nst human m crosomal netabolismin vitro is
balldon ghrassure wentodl. 4tcaubiokiizad qooweaited sofrwarsdBhirsrhabronviined.0) running
on a standard computer is used to control the barostat and to perform data collection. The
distension paradigm used consists of 12 repeated phasic distensions at 80 mmHg, with a
pulse duration of 30 sec at 5 min intervals. Compounds or their respective vehicle are
administered as intraperitoneal (i.p.) injections before the CRD paradigm. Each gerbil

receives both vehicle and compound on different occasions with at least two days between

experiments. Hence, each gerbil serves as its own vehicle control.
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EP 0625509, EP 0630887, WO 95/05377, WD 95/12577, WD
95/ 15961, WD 96/ 24582, WD 00/ 02859, WO 00/ 20003, WO
w@ea38% WO 00/ 25766, WO 00/ 34243, WO 02/ 518P7T/8E20¢»00759
03/ 037889 di scl ose pi peridi nyl butyl am de derivati ves,
whi ch are tachyki nin antagonists.
"4- Am no- 2- (aryl)-butyl benzam des and Their
Conformational | y Constrai ned Anal ogues. Pot ent
Ant agoni sts of the Human Neuroki nin-2 (NK2) Receptor”,
The Bosle inat MaeKels ateesatplediith Hndiﬁﬂ@ﬂfsﬁﬁ?iiﬁg fatddeSh LB filtering
Chem stry Letters (2003), 13, 2211-2215, discloses the
is pestompod ad the Jignalsy Tha bafilernl mresspreemignals are ¢@mpled at 50 samples/s. A

.- hol | n-4-yl i di n- .
gy RS, PRI i oo e fom

S o B I
the tesateogmeazetand itiypradskyd drastaser g@tiey ahhaness e blessure variations

_ . tachykinin antagonist activity. EP 0790248 discl oses
indugedby abdpymiarliopnazciionp ef thd@nimsalafpdustomized computer software

b ol Y s R R B ne st o e adetoon
. - O Lni P ; . o

O L P

presametighaloyd aldtdted fird0isriettas thd ulsd @ e bydalink Reponse) and for the

antagonistic roperties. WO2004/ 1 10344 A2 di scl oses
duragign oI fpgipulss. Wihen golspiating dednagréude of thrdighpnss-flteredpaltaon

r nt 1 Avention t.0_provi de .novel.
presflss BT B8 BR ab B HRCieEO et it R0 S5 N8 pas e retir
artifSdls @bl WRASHIcOd BY Gl KA sRA iBting HIROBAYR] DN anATIb R Eriginate
pharmacoki neti c and netaboliCc properties as well as
frond theiansokli nt eracti on with the hERG channel. Qutline of
the invention The present invention provides a
conpound of the general fornmula (1) (1) wherein R is
hydrogen; R2 is Cl-C4 al kyl, wherein one or nore of
t he hydrogen atons of the al kyl group nay be
substituted for a fluoro atom R3 is (CH2) nCR6R7CH;
wherein
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nis O 1, 2 or 3; Xis Oor NR4;, whereinR4 is
hydr ogen, C1-C4 al kyl, C2-C4 hydroxyal kyl or
wQ2qoditsmepdyl am no) - 2- oxoet hyl , wherei n one or POI/EEWH6/000759
t he hydrogen atons of the al kyl group or hydroxyal kyl
group may be substituted for,a-fluoro atom R6 is
hydrogen or nethyl; R7 is hydrogen or nethyl; and Ar
is selected fromwherein R5 is CNor F, as well as
pharmaceutically and pharmacol ogi cally acceptabl e
Metatstos phdiaigeh, and enantioners of the conpound of
formula | and salts thereof. The present invention
relates to conpounds of fornmula | as defined above as
In anwethdr aagedt thegabdest inhertmnfproBded & pfooessifsepreparing a compound of the

armaceyti cal ositions wilJl be pharmaceutically
fomﬁ‘tgacgg{%]éﬁarlfé fﬁ"ﬁ??@?}u PIOGEHREPIEEES may be useful in the
production of the conpounds of forrmula |I . The
conmpounds of the present invention are capabl e of
a) faciigg cempowndwiithe foamubu@Ell) wihgaompoandobihg derinuladVis
and such salts are also within the scope of this
i nvention. Exanples of such acid addition salts
i nclude acetate, adipate, agg®rbate, benzoate,
benzenesul f onat e, bi sukfad€, butyrate, canphorate,
canphorsul fonate, citrgate, /cycl ohexyl sul fanmate,
et hanesul fonate, fumarate,Ngl utamate, glycol ate,
hem sul fate, 2- hydroxyethy f onat e, hept anoat e,
hexanoat e, hydrochl ori de, hydrabrom de, hydroi odi de,
hydr oxymal eate, |actate, malatr®, nal eate,
met hanesul f onat e, 2-napht hal enesi f ctm)t e, hitrate,
oxal ate, pal noate, persulfate, phenyl acetate,
phosphate, picrate, pival ate, propionate, quinate,
salicylate, stearate, succinat % sul f amat e,

sul fanilate, sulfate, tgftrate,ytosylate
and /CU%
a

(p-tol uenesul f oyt e) ndegianoat e.

Phar maceuti cal |y agceptgbl e | tSApay be prepared from
the corresponding gcid jn c enti onal manner.

Non- phar maceuti cal l'y- ept abTe salts may be useful as
i nternedi ates and as are anot her aspect of the
present invention. Ackd_#Zddition salts may also be in
the formof polyneric splts such as polyneric

sul fonates. The salts may be forned Eé%conventiona
means, such as by reacting the freel e form of

wherein R1-R3 and Ar are as hereinbefore defined; and the conditions are such that
reductive alkylation of the compounds of the formula (III) forms an N-C bond between the
nitrogen atom of the azetidine group of the compounds of formula (III) and the carbon
atom of the aldehyde group of the compounds of formula (IV); or

b) reacting a compound of the formula (III) with a compound of the formula (V):
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the product with one or nore equivalents of the
appropriate acid in a solvent or nmediumin which the

W@ 2006/1359poor |y soluble, or in a solvent such BST/SE20086/000759

which is renoved in vacuo or by freeze drying or by
exchangi ng the anions of an;gxisting salt for another
ani on on a suitabl e ion-exchange resin. Conpounds of
formula | have one or nore chiral centres, and it is
to be understood that the inventi on enconpasses al
optical isoners, enanti gqers égaL?iastereoners. The
conpounds accor ding teflormul a ) can be in the form
of the single stereoisoners, N.e. Ahe single
enantioner (the i?-enantl omeigpr the S-enantioner)
and/ or di astereoner. cpnpounds according to
formula (1) can also Iy the formof a racemc

m xture, i.e. an equi e#” m xture of enantionmers. It
is to be understood that{ the present invention also
relates to any and all trRautoneric foggf of the
conpounds of fornmula |I . The conpoun can exist as a
m xture of conformational isoners. The conpounds of
this invention conprise both m xtures of,

and
whereig R iR and Argises haisinbsiae definnderrd Lihe erpsipsueh that alkylation of

. . Lo . |
oe QGOS0 A N DA L, Bl o
azetitixtehgrbup ef thy lcompeyrds wf forniwp(IHpyhd the-dattopl atom -olf tHeydompounds

S- but r..tbutyl . e_or nore of the hydrogen atons
OfﬁEFm#H§5&&ﬁﬁ?aé?%ﬂﬁ“ﬁ£9L65°@ﬁ5§tituted for a fluoro

c)

eéaeml%§ BShp&d JF 1Hd fdrﬂlgraqrwwl}th aQonddothd HEHR lr%gm% gvﬁas.

used herein, Cl-C hydroxyal i's a hydroxya oup
conprising 1-4 carbon atons and a hydroxyl group. One
or nore of th ydrogen atons of the hydroxyal kyl
group may b stituted for a fluoro atom

Phar maceX ¢ formul ati ons According to one aspect of
t he presdgig; vention there is provided a ‘
phar maceuty | ati on _conprising a conpound of
formula I , as\gggﬁggle endyiti omer,, a racemate or a

m xture thereof ge~hase n'/ﬁharnaceutically
acceptable salts thereof, flor use in prevention and/or
treatnent of respiratory, eardi ®4ascul ar, neuro, pain,
oncol ogy, inflammatory afd/ or] gastrointestina

di sorders. The pharmaceuti cal) conpositions of this

i nvention may be adm nisteweéd in standard manner for
the di sease condition that it is desired to treat, for
exanpl e by oral, topical, Eﬁrentera(VDbuccal, nasal ,
vagi nal or rectal adm nistration or by inhalation or
insufflation.

O

PN

wherein R1-R3 and Arare as hereinbefore defined; and L is a leaving group;
wherein any other functional group is protected, if necessary, and:

1) removing any protecting groups;

ii) optionally oxidizing any oxidizeable atoms;

iii) optionally forming a pharmaceutically acceptable salt.
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For these purposes the conmpounds of this invention may

be fornmul ated by neans known in the art into the form
wo@Rgocfiznoexanpl e, tablets, pellets, capsul es, BCIISE2I86/000759

or oily solutions, suspensions, emulsions, creans,

ointnents, gels, nasal sprayg, suppositories, finely

di vi ded powders or aerosol s"or nebulisers for

i nhal ation, and for parenteral use (including

i ntravenous, intranuscular or infusion) sterile

aqueous or oily solutions or suspensions or sterile
Protestitlgsirons. mdyninagtaetal bich@ed Femcopndiifdsroaps ddieritpdds eind

i nvention the pharmaceutical conposition of this

literptyirediting R iR fheatkalipdchmist as appropreate Sardbierpivtestian afithe group in
g = . j

ol UL PO B bR SEMERS oo s PG O B cxampic

Protowting GliospameOandi Glicanstry; dhesdozs W.cGleen«ei Mefhlods of removal are

harnace%%%cal corgg i tions. of this,'nventiog,wll
choskp St /55! AR O BF BEPIECnE GRS LR MU igRirbance of groups
else KRN the Hold@iity dose of 0.01 to 25 ng/ kg body wei ght

(and preferably of 0.1 to 5 ng/ kg body weight) is
received. This daily dose nmay be given in divided

es, as _necessar he eci se amount. of the, conpound
It v R PR e S S S SER A SO ORIB A on
combbendsRIf @Y forgie (BNHaSExingbdided bRratdndhid Remie subs@ugsen
~and on the particular di sease condition being treated
reacgiprsoprcagrated byrdonrsnsioasl fundigmal group eodificatipyggithgr pyor to or
: i s i 4 aj 1 0 f..
kD63 o] TR BB BBl e a0
condifipisufoesifchprodediireadra wels ki@t pintheeiemseavani ent |y
contain up to 250 ng (and typically 5 to 100 ng) of a
conpound of the fornmula (1) or a pharnaceutically
I f o :
TheSEERBUAR S 15 kb8 1Y RORBEASHARY B ot rcucive
alkyfagiomiTlz fehgtiomris sypdudly perferntédcatlal nonaxtrepteatihpersiald, for example

eof he.adm nistered in aily dosage_range of .
0 - 4", g Hrtpnialyy eu et Goeeuite vl Heaomats Tyt s ducing
agert@ B IbbOhY S &S sub adsdditinh Bﬁnoﬁ&ﬁﬁ?bﬁde. for

adm ni stration by intravenous or intranuscul ar
injection or infusion, a sterile solution or

The SHRBERRE 37 a5 RAE: [ HRa b FR et R o M Rlca 2 Y fion,
Typlary iabe vbmpedddd o aeepimilh €V Bli§ a 1daeinafroiPitches UsBen or
Medi cal and pharmaceutical use The present invention

alkypsuonvesy. Ihaweactian & typically perépraned gt v elgvatpd tempgrasergsior
htiQpo rel : i j, cting at
o R3O B AR T LGE RIS B
adm nistering to a subject an effective anount of a
The %8&881%1‘21? o%hettgx?mlfﬂg r(ﬁﬁla?e ﬁrlxc?wn or may be prepared in conventional
manner. The compounds of the formula (IV) may be prepared, for example, by reacting a

compound of the formula (VII) with a compound of the formula (VIII):
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or a pharmaceutically-acceptable salt thereof. The
present invention also provides the use of a conpound
w@boosha77drmul a (1) or a pharnaceuti cal |y acceptEHBE®06/000759
salt thereof in the preparation of a nedi canent for
use in a disease conditionﬁgherein ant agoni sm of
tachykinins acting at the receptors is beneficial.
The conpounds of formula (1) or pharnaceutically
acceptable salts or solvate§1thereof may be used in
t he manufacture of agppedica forquse in the
prevention or treatneny” of esplhhtory
car di ovascul ar, neuro, [ onc gy and/ or
gastrointestinal disor s Bxanpl €s of such disorders
are asthma, allergic rhin pul nonary di seases,
cough, cold, inflammation~chronic obstructive
pul nonary di sease, airway re¢activity,
urticaria, hypertension, rhepmatoid arthritis, edems,
angi ogenesi s, pain, mgraine, tension headache,
psychoses, depression, anxiety, Al zhei g®llls di sease,
schi zophreni a, Huntington's di sease, bl adder
hypernotility, urinary incontinence, eating disorder,
Igﬁi R § :}]&eﬁé stﬁér&ﬁibei%Pé’&éfﬁ{%g%n@@rﬂ%ﬂ@éiﬁfbﬁal JE? %ﬁ%ndmons
I'sorder, cognitive disor esity, ess
dlsorders mcturition dlsorders mani a, hyponmani a and

es | pol.ar_.di sorder, o,
The fetfo SR s IoRGHE LF RS ES Birvafedpir rhagile b it pappound
ofﬂ@!&@&ﬂ@(Vﬁ)&Mha%@ﬁ&bﬁ&déﬁ&@@ﬁnuﬁZeﬁﬁ s di sease,
gastric enptying disorders, ulcerative colitis,
irritable bowel syndrone (IBS) i nfl ammat ory bomel
di sease (1BD), enesis, gastﬁic asthma, gastric
nmotility disorders, |gastrQ-e .ohagggl refl ux disease
(GERD) or functional
Transfection and cul turing
Bi ndi ng assays Chi nese Hapws
(obtai ned from ATCC) were jly transfected with the
human NK2 receptor (hNK2R<¢DMA in pRc/ CW, |nvitrogen)
or the human NK3 receptor (NK3R in pcDNA 3.1/ Hygro
(+)/ I RES/ CD8, Invitrogen vegtor nodified at
AstraZeneca EST-Bio UK, Alderley Park). The cells were
transfected with the cationic |ipid reagsnt
LIPOFECTANlNE(tg% (I nvitrogen) and selection was
whersiy R bidetndidy 88 agaerstnbefore detined, undas eanvegfianal agylatipg/cepditions.
for the hNK2R transfected cells and with Hygronycin
(I'nvitrogen) at 500mg/mM for the hNK R transfected
The cahpaindSbfithedormailie (110 ard (VIg) may bk reacteddinldyr aindrentfonal
Fl uorescence. Activated Cell Sorter (FACS), tested for
wndﬁﬁﬁéPPEﬁQP§W@mFﬁla FLI PR assay (see bel ow), expanded
in culture and cryopreserved for future use. CHO cells
stably transfected with hungn NKi receptors originates

from /JL\
L' Ar

51 a. Nharnacology
of cgbg used in FLIPR and
S ry (CHO KI cells

is an acid or an activated acid derivative. Such activated acid derivatives are well known
in the literature. They may be formed in situ from the acid or they may be prepared,
isolated and subsequently reacted. Typically L’ is chloro thereby forming the acid chloride.

Typically the acylation reaction is performed in the presence of a non-nucleophilic base,
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AstraZeneca R&D, W/ m ngton USA. Human NKi receptor

CDNA (obtai ned from RNAPCR from |l ung tissue) was
waamehaied i nto pRcCW (1 nvitrogen). Transf ect PORSERE6/000759

performed by Cal ci um Phosphate and sel ection with

| mg/ M GA18. The CHO cel |l's spably transfected with I NK

1R, KNK2R and |i NK3R were cultured in a humdified

i ncubat or under 5% CQ2, in Nut Mx F12 (HAM with

0 )

for A o P R BB ML G PEE kaly i qeh

dichRQ@Omgthahe Senmin-eitrenfeatmpbature. NKIR and KNK2R expr essi ng
cells and 500nmg/ M Hygromycin for the KNK3R expressing
cells. The cells were grown in T175 flasks and
routi nely passaged when 70-80% confluent for up to

The 20mpburph of dycormbie¥IE) agl {Kparddnbwitoy nofy Bgiremtratin
testqélorrpounds to Inhibit Human NK1/ NK2/ NK3 Recept or

CONVERHPRA{MABRY FLI PR assay) The activity of a conpound of
the invention to inhibit NK /NK2/ NK3 receptor
activation neasured as NKLMK2ZNK3 recept or nedi at ed
increase in intracellular Ca2+ was assessed by the
followi ng procedure: CHO cells stably transfected with

Examplean NK1, NK2 or NK3 receptors were plated in black
wal | ed/ cl ear bottoned 96-wel|l plates (Costar 3904) at
3.5xI XA cells per well and grown for approximately 24h
[ r t

te bR FRipad QR REChBphihad o? Aar Sehe LAFHRA Bhot i St

highlpesteslexNIMIR tspectfaaiie 16 GRsxistérte dyeorﬁbmati’oném%h&@sﬂﬂs is
116) at 4nMin a | oading nedia consisting of Nut M X
beligved t¢ bp\wyes\w}ttﬂpn@]gyvgnﬁtjaog abowt ithg a;xﬁudggnd/@r ari/bond. The following

abbr(e‘r§i% S}gsl af%xla g%ﬁ?%fgi‘%&?@ﬁ? %&W #xt %Io?nplc:)un(gs s-singlet; d-
ol LALER T Sp chatdletin 156, B

whidmnhﬁlmluaigbi@ﬂ\ﬁehEPES 2. 5mM Probenicid and 0. 1% BSA)

using a nmulti-channel pipette leaving themin 150m at
the end of the |ast wash. Serial dilutions of a test

e FERRAHE PSP S) SALIS RS Bt s R P ORSEREEG by FLI PR
(Fluoronetric Imaging Plate Reader) into each test

e P iBg fh SR ARRNE e CoEREAN 1S (PR argny

DIPESTNC¥teisapropylethy Boring), PVE (ﬂ\flﬁtdjmbﬂxgtfopmm'ﬂd), TR (BN,N'N-

ety P RIS RIS PP o USRI SHE(SEray eoturdh) and

RT G805 eHipcatul), equi val ent to an approxi mte EC O
concentration) was then added by FLIPR into each well

al r eady
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contai ning 200m assay buffer (containing the test

conpound or vehicle) and thefl uorescence was
w@oovbitsmreus| y nonitored for another 2 min. ThePCESEONG®0759

was neasured as the peak relative fluorescence after

agoni st addition and | C50Swegye cal cul ated from

t enpoi nt concentration-response curves for each

compound. The | C50Swere then converted to pKb val ues
ExaMpidpthe following formula: KB = 1C50 / 1+ (EC Ccone

oni st used in assay / EC50 agonist) pKB = - |og

3.5-Kibr&abd&Y- foﬁ'}—ﬁdéltﬂlmr@lmﬁﬂO:-lﬂ?ﬂ-REH(ZQG,anmthv(I}ﬁmerﬂEn 1-yl]azetidin-

K1/ NK. 2/ NK 3 Receptors (Binding
S VP e e Jﬁi%@%ﬁfromcmcells stably
transf ect ed V\nthw 1, NK2 or NK3 receptors
according to tﬁ'é’\fggvlovm ng nethod. Cells were detached
wi th Accutase(r) harvesfed in PBS containing
5% FBS by centri fugamﬂ\/mq;he , 8

resuspended to a concentratidn | X
Tris-HCO 50 rxiM KO 300 m EDTA-N2 10 mM pH 7. 4
(4C). Cell suspé&RsiCons wer nogeni zed with an

UtraTurrax 30 s 12.000 rpm ] The hom)genat es were
centrifuged at 38.000 x g (49C and the pellet

tert'?eﬁ"lf C nﬁigﬁi E(r% Ts\r/\g%ronec)beg% @/Wgﬁgﬂgz)gggnéﬁ (Ahom)genat es
ﬂuoy@he)ylmmp&a@ﬂm-ylgce @omy&&(yﬁml)pmmp@makﬁstewee

ain centr| uged _as describ above and resuspende

Meth?fi I425ngd- 05 mmobvas dussomdgn adpixpire oBHC! apd é@éﬁle\/(é%/f 10
t
T S B N s R P B ey >
evap'Blratﬂ)nHDle EeCiiive arnd dhysnilvgdem watdr smd the BolatiofPofat Eeezeldtied

overfishoy CRFIF 85 AP GEET Ao 10 0 A s THGMR (500 Mz
CD@ 3‘19'91434’ c'i‘fﬂdZGngO@ 817 &tcm S@CLE‘MS lmA%R7 (R8) .

I ol i gand 'bi ndi ng assay performed at room
terrperature in 96-well mcrotiter plates (No-binding

E Surlf ce Plates, Corning 3600) with a final assay
—%—%gex of 200m /wel |l in |ncubat|on buf f er (5OTMTI‘IS

p 'iEQ/U_yllazetldm-l-
itor

Cbnpetltlon blndl urwﬁe wer e done by addlng
)JQ;{?\%

I ncreasi ng ano e test conpound, Test
conpounds were d and seri @ uted i n DVSO
final DMSO concentr at 1 % gay. 50m Non
| abel  ed ZD 6021 (a non sel e¢ti agoni st, | OrM
final cone) was added for rgasurene non-specific
bi ndi ng. For to&xalHsi ndi ng, ] 5% DMSO (fi nal
cone) in incubation buffer wds used. [%‘1‘—!— Sar, Met (Q2) -

The title compound was prepared by utilizing the acid-catalysed Boc cleavage reaction
protocol described in Example 1 but using fert-butyl 4-{1-[(35)-4-[[(3-cyano-5,6,7,8-
tetrahydronaphthalen-1-yl)carbonyl](methyl)amino]-3-(4-fluorophenyl)butyl]azetidin-3-
y1}-3-(2-hydroxyethyl)piperazine-1-carboxylate (see Method 2) as the Boc protected
amino derivative (yield, 100%). "H NMR (500 MHz, CD;0D): 0.9-4.4 (cm, 26H), 5.7-7.8
(cm, 6H); m/z 658 (M+1) ™.
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Substance P] (4nMfinal cone) was used in binding
experinments on HNK1l:. [3H SR48968] (3nMfinal cone.)
WO e00kMEK200 and [ 3H SR142801] (3nM final cone) fBPET/SE2006/000759
bi ndi ng experinents on hNK r . 50m radioligand, 3m
test conpound diluted in DMpO and 47nl incubation
buffer were m xed with 5-10ng cell nenbranes in | OO
i ncubation buffer and incubated for 30 mn at room
Exa grature on a nicropl ate shaker. The nmenbranes were
collected by rapid filtration on Filtermat
3-CBhvél(@6)-2-(booebenyl)d- (B- @@B&#bxanﬂﬂ&l)ﬁ%erazm- 1-yl]azetidin-1-
. ] using a Mcro 96

g (R YIdONOr way) . Filters were
mashed by the h [ mnth |ce col d wash buffer
(50M Tri s- HC F&Wﬁﬁm Ht 40C, cont ai ni
and dried at 500 0- 60 mn.

scintillator sheets B el et p#
M croseal er (Mallac, Finland} and t lters were
nter (1450

counted in a b-Liquid Scintgd tion g
M crobeta, \Wal | &8 HCFi nl and) e Kj value for the
unl abel ed |igand was cal cul afed using the
Cheng- Prusof f equati on (Biocﬁen1 Pharnaco
Thet%hg%r&glglo\g%dgvt%s \p’érgggféd bﬁ’ﬂﬁégl tﬂe cﬁé]&t&‘fz | ma%y?eaf:hon

pﬂﬂb&ﬂdbﬁﬁ%@@ﬁiEMﬁmﬂegamﬂuﬁﬂgkﬁhbmyE¢qquHD4@@3@Wﬂkﬂed by
ration bin ted to_a

napl%@%bﬁ)(wﬂa»ém@w éq(%‘aﬂﬁ?%ﬁg%é\a 3 uillaggtidm-3-y1k3- | cs0/
(byd %g;gxl# %Plge\llﬁiqﬁﬁlltcﬁrﬂogl &?@gé@Mgtﬂo’a% GO FROBNS: oBctedMnino

wer e est enon trated
denwtazbl(smldc a9%qy. kﬁhﬁMH (S0anvHanChgoD):9x.9-d.6a(cta, QéHY, 62-8t5hem,

\ r +Wthin the range of 7-9 for the pK . For
10H§\’I Zl@é?}%giptor the range for the pK was 7-9. In

general, the antagonistic activity at the NK3 receptor

was 6-9 for the pK . In general, the conpounds of the

___Enieﬂtlon mhlch were t est ed, dennnstrated
i bi ) a |10 .\ e
peLazin. —;Xtaze‘udm-

-ﬂwumﬁlﬂ\UﬁleﬂMb%hzanﬁds ﬁﬁlﬁvdré’&lorﬁﬁ- 35 (2001) vve e

generally greater than 2 nM Activity agai nst hERG The
activity of conp ssagcording to formula | agai nst
t he hERG encoded_p asslun1channeb can be determ ned
according to KISS L, et aI Assay Drug Dgy Technol. 1

(2003), 127-35: "ngh t nne
phar macol ogy: pl anar - array vo e cl anp”.
x 3 HCl

The title compound was prepared by utilizing the acid-catalysed Boc cleavage reaction
protocol described in Example 1 but using ferz-butyl 4-{1-[(35)-4-[(3,5-
dibromobenzoyl)(methyl)amino}-3-(4-fluorophenyl)butyl]azetidin-3-y1}-3-
(hydroxymethyl)piperazine-1-carboxylate (see Method 4) as the Boc protected amino
derivative (yield, 99%). "H NMR (500 MHz, CD;0D): 0.9-4.5 (cm, 24H), 6.8-7.8 (cm,
7H): m/z 613 (M+1) ™.
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In general, the conpounds of the invention, which were
tested, denonstrated statistically significant hERG
wW@ewbas17yo at a | ow | evel . The |1 C50 val ues t estBCI/aB2006/000759
descri bed above were generally greater than 10 mV
Met abolic stability The metapolic stability of
conpounds according to fornula | can be determ ned as
descri bed bel ow. The rate of biotransformati on can be
Exam?ﬁ red as either netabolite(s) formation or the rate
= sappearance of the parent conpound. The
3 Bm&nﬁm(mmm ﬂm&bmnlvmﬁbl{ 366 R)B3e(@batdraxyetifynmpholin-4-

e A G idg t aki ng out
allquots at var p0|nts (usually 0, 5, 10, 15,
20, 30, 40 m no) he test compound is usually
di ssol ved in DMSO concéntration in the

i ncubati on n1xture i MQQ&LLy«Q.Jooo

sol vent can drastically reduce'*he
CYP450s. | ncubations are defie
phosphate buffer, pH 7.4 Acetonitrile or
met hanol is used to stop thg reactio . The foll owi ng
table illustrates the propefFties of the conpounds of
t he pre t inv i-0Rn:

To SyE iR g 1 028y BeC (BB F- P e . py g

(tr1ﬂxfé¥0fﬁéthylbﬁéﬁﬁérﬁfa@|(éd% Method 5; 35 mg, 0.078 mmol? and 2-[(3R)-4-azetidin-3-

[-5-(trifluoronet

azet1din- I-Y }buty N—neth I;b
yhnﬁ@iiﬁhmé Yeshagy (seeswrths@ﬁaéﬁ n@gaém W meeds prgthanop Gt mipypoder
| i fi e
i AUELI R RRnTB) b oS LA LS cvge

boralydiide(34 hieysBimendipaRiednd chigridsi32 nod, t0eay mmdhnfmﬁhnol ¥
and water ad libitum.in tenperature_and

mL i Hided apdHereadtien DHHVE WaS sttt REreveanshail ke slgent was
rem@¥Vd ﬁérat)&?slthe resq&'l)/eswﬁsod@&%édqﬁkﬂe%@l&& GRS s otution

con ore experinments. Eac IS use
was @Vﬂshecbﬂﬁee with aquicug iNaFE D4 andethiératveh Yriag.t e drgamic phase was

sepsGH1BQ e HEITOBAR N ESEnRYaH bl SBPoRs i Bodn e By

chroMhdtBorh @gf&%ﬁ&? elg BhiadhnENSt REMARAN. Sieflflent SERAHOY to 8%).
antagohi'sts are adm ni stered intraperitoneally

Thermwamhtam@pkwmgr(@%b oﬁthanébmnmouﬂd@s &whp@lﬁnm "HNMR (500

Mg GRPLEL TR g T AR AR F R 4Pl 110 LOMS:

nyzggvmwha)are Ilghtly anaesthetlzed usi ng i sof norane and
a small incision is nade in the

gFs Since nore
vities of sone
pot assi um

Example 6
3-Cvyano-N-((28)-2-(4-fluorophenyl)-4-{3-[(3R)-3-(2-hydroxyethy)morpholin-4-. ‘
vllazetidin-1-y1}butyD)-N-methyl-5.6.7.8-tetrahydronaphthalene-1-carboxamide

o

0
\C\N\/\/\N
:

D

F
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skin over bregma. 10 pnol of ASMSP, a sel ective NK

receptor agonist, is admnistered icv in a volunme of 5
wWorko0oad311go a Ham | ton syringe with a needl e 4 nPeT/BE2906/000759

The wound is 5 clanped shut and the animal is placed

in a smll plastic cage andyall owed to wake up. The

cage is placed on a piece of plastic tubing filled

with water and connected to a conputer via a pressure
The L BRI A BroBHPRBY sl Ut B dEndop protoce] deparibed in
Exathple 5 butwising 3e¢}faeoW-((&K)_l)2 (¢fflubhephenyipdunabuiyl]-N-onatuyle,6,7,8-

N Ty At SR —

o 1 [ .
mat&%¥ gﬁa@eﬂz o1 1B MR (300 A9 r@bc%? 1%{1@%?2%@@&4 (cm, 6H);

rinenta Ther apeutics (200
LCI\([S)Im/fzeSﬂ@e(M-bﬂl)st ensi on nodel Col orectal distension
(CRD) in gerbils is perfornmed as previously described
inrats and mce (Tanmpere A, Brusberg M Axenborg J,
Exaliplégh |, Larsson H, Lindstr mE Evaluation of

pseudo- affectlve responses to nOXI ous col orectal
35— brprp<dy-6ad)-B-(d-=fiuoronheAnnd nsi- I 8.8 ) -2 g oY ATORHE t PO olin-4-

122905 1 118: 220, 226. W Aryi deson S, Larsson M Larsson H
sessnent of visceral

pai n-rel at ed ps&uder'atj/@t‘tlve responses to col orectal
di stension in m\'c;be i ntracol oni ¢ manonetric
P

recordi ngs. J ; 7 108-118) with slight

nodi fications. BrieflyN-gerhitsy FBuated to
BoUmann cages 30- 60 mn per: day fo ree consecutive
days prior to experinents educe ion artefacts
due to restraint stress. AR _£m pol ygfhyl ene bal | oon
(made i n-house) with connectling catheter is inserted
in the distal colon, 2 cmfromthe base of the ball oon

The?i‘ﬁe b Qﬁ%waggrr ‘F‘ﬂgd bl G lizihg A d MERAR cARARRIIAGRbR ol described in
For en ott Scandi navia AB, Sol na, Sweden). The

Exam@terfeblamsug ¥, 5 dédomo-N-HES)-2i(#- ﬂM0t¢pllea¥ib.r4 -oRebutyg-N-oons

medUBe AR o Ehep Lo s SORBEN L piiéha Bt F00).

NMRRsOEMIBN EDCL, 22138 B el 21, bewrd (b4, aepcvse(rs THP"LCMS m/z
sedatjon in the Bol I mann cages for at least 15 mn

6281Md) e the start of experinents. A custom zed bar ost at
(AstraZeneca, Ml ndal, Sweden) is used to nanage air
inflation and ball oon pressure control. A custom zed

Exaamlp8t er software (Pharnmliab on-line 4.0) running on a

t andard co uter [

Nakkst ?n—?%ﬁdﬂl?l\%eﬂ@lﬂ«:% H@d phaS| C dlsten3| ona80

Th a pulse duralon of 30 sec at 5 mn

i nt ervaI S. Conp@uwH their respective vehicle are
N

The title compound was prepared by utilizing the reductive amination protocol described in
Example 5 but using 3,5-dibromo-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-
methylbenzamide (see WO 04/110344) as the aldehyde starting material and [(3R)-4-
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adm ni stered as intraperitoneal (i.p.) injections
before the CRD paradigm Each gerbil receives both
wo edveasmI@and conmpound on different occasi ons wWaTISEX006/000759
| east two days between experinents. Hence, each gerbi
serves as its own vehicle ceggptrol.The anal og i nput
channel s are sanpled with individual sanpling rates,
and digital fiItering is perforned on the signals. The
r F
e R O R AL SR M BBF| S8 b A ARl bt
(ylempm%;aéﬂim moaéﬂzmeegmmma(mgemﬂp a3-F He(cad, 6%), 7.9 (s,

generated by the barostat. A
1EDT$§%4§dﬂgéﬁaﬁﬂhﬁe ai rfl ow between the pressure

generator and the pressure transducer further enhances
t he pressure vari ations induced by abdom na
ExaggpiePacti ons of the aninal. A custom zed conputer

calculated for aﬁ\agﬁemere the pulse (i.e baseline
reponse) and fotﬁ%, duration of g{he p e. Wen
cal cul ating the gni e of the [ gh s-filtered
bal | oon pressure signal s> The Tinr’s Y1 ast seconds
of each pul se are excluded si refl ect
artifact signals produced [
inflation and defl ati on andg0 not ordNgi nate fromthe
ani mal . Met hods of preparation I n another aspect the
present invention provides a process for preparing a
Thegtlepompdumnt wadipreparedby atilizng dre mdidtyetangnapin pabiocdl described in

R S L T T N L N

tetrayBFRhphiitledR31 RBBoREmAIE §sR IV D21 18201 S SHbIRE stsk

the conditions are such that reductive aLgélatlon of o
materied apd KB B)A crgeiddin3rgnfosphaline -yllmethaholr(ves Mathnd @) bothg azetidine

strtie MR AL 77 aF MR To | M S BTl P L Rt 674

(cm! 619); alL(dIeﬂsyﬁﬁznggw)‘* t he conpounds of formula (1V);

or b) reacting a conpound of the fornmula (Il1l1) wth a
compound of the formula (V): (V) wherein R1-R3 and Ar
are as hereinbefore defined; and L is a group such
that al kylation of the conmpounds of the fornula (I11)
Prepaxrationaf Shhr@ingdvidtepiaisveen t he nitrogen atom of the

azeti di ne oup_of the c ounds _of fornulag, (I111),.and
Thes et BaPBEHARHBHNG FARRICE P FHOSIF CPBRITA! (a\y)aﬂ%wg@r are

readﬂ? }fi‘ﬂi B Stﬁrﬁia}chﬁlei-ho% YR kefwnChate 84S, thﬂ@xﬁnﬁl@n@l@ YSbwing
e formula (Vi) wth a conpound of the fornula

reactivhy Jre amﬁnlerserahoeruR@otaaridnmtms ef soanehefithé sibsingmeaterials.
defined; and L' is a |eaving group;
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wherei n any other functional group is protected, if
necessary, and: i) renpving any protecting groups; ii)
W@piossEbd y oxi di zi ng any oxi di zeabl e at ons; i PCY/SE2006/000759
optionally form ng a pharnaceutically acceptable
salt.Protecting groups may igy general be chosen from
any of the groups described in the literature or known
to the skilled chem st as appropriate for the
Megigd ection of the group in question, and nmay be

; |ntroduced:?nd reaned by conventi onal nethods see
ertsidy : o O E 3

ﬂuo-gg&i%g i '

m ni mum di st ur hance of groups elsemhere in the
nmol ecule. It al so be appreciated that certain of

the various optipnal substituents in the conpounds of
the formula (Ip retPBduced by standard aromatic
substitution reactio or generated py conventiona

functional group no f| ations eithdj pr|orto or
i medi atel y foIIovvlngt € processag” des
her ei nabove. The reagents and ‘each i o dltlons for
such procedures are well kno the cfiem cal art.
The conpounds of the fornmul ae ) ands{1V) are
react ed under conditions of reductive al kylation. The
reaction is typically perforned at a non-extrene

(@) t e@‘lﬂﬂﬂe{tlt[dG(dwhdwlmxﬁmhz@tzam—&ﬁg Q%p@;heaaﬁmbsjﬂﬁdl"em@é ly
T

e I IO O

199 !;,y@nebp DPRY6IDintlgol), T@@l@@%@%lﬁ%ﬁﬂﬁﬁ}@)ﬂﬁ&%ﬁ}l ag. g( B%)mmol)

are reacted under conditions o
metwlan%%ﬁ (140 mf, 7. ﬁ@nmhma aoktomifrile KEOOf mEjrwhah¢aAwd 110 reﬂu)afor 5

days, AR E I MR RBECY e B PP aB 4 o o ibep Vet in meiytone

chlotieedBireadolurtidn vf'aB rweRKed Wit adleous NIBIES,. The o Dﬁ%%mc solution was
substantially inert solvent for exanple
sepaggy ﬁ% BRrhiths sekventrigasirematiediby eyapprasios. Kiropwediest vma;puhﬁed by

chroPrfa@(E%'fiﬁgf df&lﬁ& eF Eﬁnétﬂ?lgcga{%gtﬁ%;ege I@gﬁ%ﬁg?)“ E@x Oxtg%{(i) gjned
0.86 @éh@mfnmym (hedlplmyuhahﬂ\yazlehdma Iyl @ @Wmn ofyltRBtate as

an ofl b RATR (XMhist ¢RI b Gh S e SRR g (s 28R 2.9 a, 210,

2.9-3008 uHmSz (o WQ{)CQWW%%HB 148, sf(ﬁg'égfg?pgh%{h?y@hé 1-4.2 (m,

prepare for exa réacti I ng

2H)>f”0$ ﬁeuﬂH) (AR (1) 2K, 718 (a, z&@);ﬁemddmp the formula (1X): io
(1%

(b)  2-{1-[1-(Diphenylmethyl)azetidin-3-yl] 'piperazin-2-yl}ethanol

To an ice-cooled suspension of LiAlH, (0.33 g, 8.7 mmol) in THF (10 mL) under nitrogen

was added ethyl {1-[ 1-(diphenylmethyl)azetidin—3-yl]-3-oxopiperazin-2-y1} acetate (0.86 g,

2.1 mmol) dissolved in THF (10 mL). The mixture was stirred at 0°C for 2 h and then three

teaspoonfuls of Na;SO4 x 10 H,0O was added. The mixture was filtered through Celite®

and the filter cake was washed with THF and then with water. The solvent was removed by

evaporation and to the residue was added a saturated aqueous solution of NaHCOs. The

solution was extracted twice with methylene chloride. The organic solution was separated

and the solvent was removed by evaporation. A more close analysis of the crude product
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wherein R1-R2 and L are as herei nbefore defined under
conventional acyl ation conditions. The conpounds of

wao b@ofizgmoul ae (VI) and (VI1) may be reacted une@r/SE2006/000759
conventional acylation conditions wherein I5 is an
acid or an activated acid dggivative. Such activated
acid derivatives are well known in the literature.
They may be fornmed in situ fromthe acid or they may

(0.5P8) Q{o%@a e all#Rhtb:80hal 86: Bied rsukReg abapletely aﬁaﬁlh@ the above
Typically L' is chloro thereby form ng the acid

proccﬁnhro mad ecpeiggionat mpre hsen@@@dﬂmnab hiAERdP281g, P$ mmol). There was

obtagxg oz{o”e %é?@noﬁji {Jﬁl ll\f(ﬁﬁ’ egg%x;e&@x} “@}Pgﬂe@}gperaﬁm- -yl}ethanol as

an of VBB NMR (500 MHZDEDICIHOL 6qi, 1519! qh9@so @h,cE)oR Ql'(BI hane.a{m,
a non-extrene tenperature. npounds of th

LH)£ %7 (i, aH)N-T42)9 (moﬁft)s P (édelfﬂ&)né\f&f(nbﬂ}ﬂa%ﬁ s, bHép%é @a, 1H), 3.7
np| houl d b
(m, tl?rb%gégﬁ\égg% ’t ha‘]t a%rqm@iﬁ 42&’ ?ﬁ%’sp?gsent ei nventi on

nmost of ten show h| ghl'y conpl ex NWR spectra due to the

exi stence of conformational iso s is bhelieved
(© t otasEBUDY ésf i(dirheeielsisesdi 1 on 5 @f‘}rt’Wét@ZPﬁ’émZ’”e I-

and/.or, )% bond. The foll ow ng abbrevi ati ons are used
in“the presentation of the NVR data of the conpounds:
To esmbiturglo€ £; { 1efd edigihenylntettyljapétetin-3eptl popeaazie2:-y1} ethanol (0.40 g, 1.1

oo s T 2 a8 GBSl 5 ) s

addé&h'e@l?’laﬁgn@ @[@hﬁs 1W thinote$6¢ hidgurddiis dtiefedlat RiTtfor DOB and then

I nven | owi ng "abbrevi ations are used in the
he sokyrat vaeranadved Bycvisasation Fhe xgsiduehmsydigsolvel pEahy] acetate and

the s(OYWdc%rxLﬁ%Peﬁf@?%t)g& ﬂ%ﬁ%cﬁ%ﬂ%d w 'IT“\}FeI\?unPuS solution was separated,

neutifizea bRty ddBcneMHTC O] then ¥hijdstcdniigiiethyl acetate. The organic
tetrafi uoroborate), THF §t et rahydrofuran) and. RT (room
phasearselrigd oV Mgfe‘gﬁngp@t}@ solvent was femoved by evaporation. The product

was i}ﬂgf %ﬂ P§ ?ﬁ%pe g&’ﬁ)ﬁyl A { l?'c Z%?B’é&ﬂ{?ﬁﬂé/ l:l\l{énﬁc% Thet 278 aPhed

0. 23lg SP/k)Ldfyéerbh%yMt[ﬂ]Mﬂiphaﬂ)amefﬂ@l)hmtﬂdu%qﬂh?o-(ﬂ—hyldrox&lhylb

plpengg-ﬁy% | (I?ILI Rnd! ?5 Orrll\)ﬂfz é%)ydlg)( 14 (hyl am nlolg (b, 1(1—6 1.9 (m,
t I

G S S g 1,5

1H)d3.§S308 @EOBH)MA (i MU & (6f2EDCT 3dmd 4H).Gxdfre, §AM 10 nl).

The solution was stirred at RT for 2 h and then the
sol vent was renoved by

(d)  tert-Butyl 4-azetidin-3-yl-3-(2-hydroxyethyl)piperazine-I-carboxylate

A reaction vessel was loaded with palladium hydroxide (20% on carbon, 150 mg) and a
solution of zert-butyl 4-[1-(diphenylmethyl)azetidin-3-yl]-3-(2-hydroxyethyl)-piperazine-
1-carboxylate (0.23 g, 0.51 mmol) in acetic acid (15 mL). The mixture was stirred under
hydrogen for 24 h at 5 bar and RT. The catalyst was filtered off and the filtrate was
concentrated. The product was purified on a cation exchange column (Isolute SCX-2). The
column was first washed with ethanol and then the product was eluted with ammonia-
saturated methanol. The solvent was removed by evaporation and there was obtained 0.15

g (100%) of tert-butyl 4-azetidin-3-yl-3-(2-hydroxyethyl)piperazine-1-carboxylate. 'H
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evaporation. The residue was dissolved in water and

the solution was freeze-dried overnight. There was
wWobiailtsmseb 45 ng (100% of the title conpound. BET/BIR06/000759

(500 MHz, CD3CD): 0.9-4.4 (cm 26H), 6.8-7.8 (cm 7H);

LCMS: mz 627 (MHl) +. Exanpde 2

3-Cyano-JV-((27-2-f4-fl uor ophenyl V4-

{3 r2 (2- hvdroxyethyl")p iperazin- 1-yllazetidin- 1-

I r h I I
N e o7 T Drie Tl Sotmound vas prangr afria.
13HI)1y utilizing the acid-catal ysed Boc cl eavage reaction
protocol described in Exanple 1 but using e -butyl
4-{1-[(35)-4- [[(3 cyano-5, 6, 7, 8-
(e) te%ﬁb&é 2 fﬂyf(‘? idzﬁ*&nﬁfb@%@k&éiﬂ?@%ﬂnbﬁm(ﬂﬂ] 3-(4

-fl uoropheny ] azeti di n- 3-

y| ﬂ“@ﬂo@%’b’ﬁ)@ﬂlﬂ]ﬁ&wﬂl ﬁwlzbéf(&ilm@xyef&d)mmzzmé qoskaxylate
To a(ip \g}oa 0% ﬁ%@éﬁﬁ%—a{%ﬂl\ﬁgr of -;;Eg %ﬂ p&')e\éz?zt | e f- (:%rboxylate (43

mg, 2)61I5)mm61)7ana 3%- a@mm@m (25!}2(&51&01(0%&@1#4&@5@%
“Cvano-J\r-rr2h-2- Iuorophen V4-{3-r2--r
methﬁbwa@y}edgq:qqma @4/4@013&4, il el Q,|1§’ mmol) 1n methanol (15 mL) was added

a mJ?H.} %! 8% %Og}r%%mé 0 bdro}g@fgg?@ g?g%ﬁfngtgivﬂﬁ@&ﬂ&%é H%O-H\he 1.1
mmal) bod aetahylsEdnBp The rertiag emixtesoyisetiredat BTobr 30 min and then
described in Exanple 1 but_usi %ter°-

the splhyqnt Fvegreg}ovgd[bygve%ﬁ%oq ,’{gﬁ RESHEg e dlssof\)éd in ethyl acetate and
the {B?\% | & 08 %3(?1 %1§h4‘1 EE&I@W}’ hphe lé}%aln}.ca}ﬁﬁ&é %Qse%g%!te}d ahd then

ydr oxyne pi'per azi ne- |- carboxyl ate (see
the levems wah eenBoed by ctvepdretiora fhe prafiect wag punﬁe(d;hyech@hns 9g9gversed

pha%qulﬁfNﬁqﬁggn%pw ysipaa rr(w')yﬁ c?f agcé‘ré'}zﬁ*ﬂ%f:ag]d f%ﬁé_gu’s O?l' I%I e?n'll?nonium
acet3eoTRID %%bia}ﬁeﬁ(@%ng 53 8‘V3) of the title compound as an oil. LCMS: my/z 727
r)-2-r4-f uor ophenvD- r 2- (hvdr oxymet hvDpi per azi n- |

(M+WTl azetidin- 1-vUoutyl V met hyl benzani de
trihydrochl oride The title conpound was prepared by
utilizing the acid-catalysed Boc cleavage reaction

Meﬁfoqtzocol descrl bed in Exanple 1 but using tert-bntyl

gy
hydescytihel)Hperapinetlecirbakydate no der| vative (yield, 99%. 1H
NVR (500 MHz, CD3CD): 0.9-4.5 (cm 24H), 6.8-7.8 (cm

7H); mz 613 9@) +. Exanpl e 5
(0]

B
o

\C\N\/\/\N
|

J T

F

O

The title compound was prepared by utilizing the reductive amination protocol described in
Method 1e but using 3-cyano-N-[(2S5)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5,6,7,8-
tetrahydronaphthalene-1-carboxamide (see WO 04/110344) as the aldehyde starting
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3-Brono-JV-r (2"-2-f4-fluoroplienyl V4-(3-r(
3] ?)-3-f2-1ivdroxyet hyl) nor phol i n-4-

w@ kdoaazt7ddi n-1 -yl } butyl)- -methyl-5-( PCT/SE2006/000759
triluoronethypbenzam de To a mi xture of
3-brono-7v-[(28)-2-(4-fluorog enyl ) - 4- oxobut yl ] -i V- net
hyl -5- (trifluoronethyl)benzam de (see Method 5; 35
ng, 0.078 mmol) and 2-[(3i?)-4-azetidin- 3-

4 T s e L

(Cﬂlrg}e)t hylam ne (0.03 nL, 0.24 mmol). A m xture of
sodi’'um cyano bor ohydri de (34 ng, 0.55 nmol) and zinc
chloride (32 ng, 0.24 mmol) in methanol (2 nL) was

Di%ﬁgﬁg and the reaction mxture was stirred at RT

i ght. The sol vent was renoved by evaporation. The

terf-Batyd Ue{ IWASS)H-FSalyeae 1 ihpiitohi(eaByitdhiani-dg4and t he
solutlen mas mashed tmnce mnth‘aqueous NaHCO 3 aqd_

t he sol vent was rermvedby evaporatl on. The product
was purified bylchromatography on silica gel (amonia
saturated nethangg\- met hyl ene chloride 4 to 8%.

There was obtaip g 2% of the title conpound
as a white foam 1H N 0 MHz, CD8|3)' .4-1.9

(cm 4H), 2.2-3.9 (¢ 2@,6874(0 , 7.8 (s,
IH); LCVMS: mz 617 (M)
3- G-vano- JV-ff2Sr)-2-f4-fl uorophenyl V4 (3i?)-3-(2-

hvdr oxyet hyl ) nor phol i n- 4-
yllazetidin-I-vUbutyl Vi V-reth JN-t etg@hydr onapht ha
| ene-1| - carboxam deThe title compound was prepared by
utilizing the reductive am nation protocol described

Thi %tlg%@ﬁ’iabﬁlcﬁwpsl‘%reﬂa%\e@ 9y utilizing the reductive amination protocol described in
3-cyano-i V- 4-f | uor ophi eny Ig 4- oxobut'yl ] -1 V-m

Methéd/1e 5561817139*0}{3@01’ y&)-8ridphiorarbenyd)-4- Q}@bb@k]a%ndféhyl 1-

o G QOB Pl AR O, B

azé"rﬂ:iiﬁ 3-y8-30hydrdx{@BthyDbiperdzild - carbgx A48 ({dWiNIpthtd 7FXSMHB lagetidine
stagtugg. prigriddpields 2(1%23/31{ DIMR (50 M fEROB) 41 {45, 9B ) byat 4 fom,

24}%’2@3?@@2% N2 ‘i W 1S PN AN de The title

conmpound was prepared by utilizing the reductive
am nation protocol described in Exanple 5 but using
Methad 4; hr ono- i V-[(2S)-2-(4-fnorophenyl)-4-oxobutyl]-iVm

rers BN *aenzmﬂ*)d&rré%e&' m@&eér%a&%@hmnﬁglg-ﬁr@ehyde

ST arTI ng TTHT err al el'd, 41% 1H
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628 (M+l) +. Exanple 8
3, 5-Di brono-JV- (f25)-2-(4-fl uorophenyl V4- 3-\(3R)-3
WO ¢ivedsosy met hvDnor phol . n-4- vyl | PCT/SE2006/000759

azetidin-1-ylIlbutyP-JV-nethyl benzam de The title
conpound was prepared by uti]izing the reductive
am nati on protocol described in Exanple 5 but using
3, 5-di bronmp-i V-[(25)-2-(4-fl uorophenyl)-4-oxobutyl]- -

The BRE BYh g&fhﬁ‘w&ﬂﬁre o}y\ﬁ lgz‘lé)%lﬁ@:}é@cu@é aﬁllf}%u@h #0%1}59& described in
starti mat er1 al an 4-azetidin-3-yl

Metlmad 1ab13 ugnlng ert-haiyb#- a@stahnﬂbylkfednyﬁ;o;amqthyé)pmaznm -hearboxylate

(see %@A ‘% ! ng§|121 1n{e% ?l d}g)atzego/? (911%5' Mm(l-? g&g%@(bl\/{%z

log)9
cngbit% L 5@@ pi_%zﬁgﬁcng pﬁ?o%%e%% g 63"7C9(cm 3H), 7.1 (t, 1H),

7.2 (s3iH) 73-¢ rNrEDr DR Attty ABvLSe gy 713 €M+1)
yliazetidml-ylibutyD JV-nethyl - S*J*-tetrahydronapht ha
| ene-1|-carboxam de The title conpound was prepared by

Methbd ki zi ng the reductive ani mati on protocol described

a e 5 but u5|n

Ah‘-I__

yl-5,6,7, 8- tetrahydronapht haj ene 1- car boxam de (see
WO 04/ 110344) as the al dehyde mat eri al and
[(3i7?)-4-azetidin- 3 [ , t hanol (see
Met hod 7) as the az “qe Sta pg material (yield,
79% . 1H NWR (500 MHz, .3-4.1 (cm 32H),
6.0-7.4 (cm 6H); LCWVE: z 535 @WH—I) +. Preparation
of Starting Materials The starting materials for the
exanpl es above are either comercially avail able or

(@ ar é’-ﬂf@&@'rN’;[ (- we?p(a‘r]@@’”@;h@wamﬁﬁdew b known
(zzgi[u o @}% exa% the follow ng reactions are an
il Pa({cf bgmﬁ(fallmtatlon of sone of the

To aSdoditionnd [(BS‘)-Q[M&II@r&@Iehﬁ%ellt-ﬂednt—} ?Hha)éthyﬂa-rﬂ;i;e Red BobbrE( Bled.
5- di br onpbenz E{I Vet hyr ) am nol- 3-

Chetr Lo AIREnST B 0157 e 8t8| Ianwl)@nglﬁrbremozi friflosxpetpl pangpic acid
OB LIERNIEIAD)Fod Al Vo 10 o eng g L.
g, 10’ kaelt) artes péa(smlnumb(mm ohs stirred under nitrogen overmght at RT and then
partgjlongl ggt\ezvggglé 25’8 aae_zlagltgllf.%l 8&’712@,}/ I\iar%ég@ o) %tlfl(lglf |a51ueo§lg %hase
was %&H?(%tecf—fr(c@ vﬁﬁfpet@yl %b@c@trea?h@ W)r)l‘@iﬁ&l ﬁﬁnle%oﬁﬁoﬂs worehRashed trice

triethylamne (1.
w1ttawat:nmd theh én@dl.b);@a phdse mratemcdutnnoTheea‘dlvmt es regneieddy
idue

evagl%gthﬂ abnggﬁ%@a) flﬂrv?ér?q\{ﬂ%?ga éy U n-?artc?érla r_l/ oannstht;ahgel r(e“a’cl‘%yl acétate —
heptane 10% to 17%). There was obtained 0.86 g (68%) of 3-bromo-N-[(25)-2-(4-

fluorophenyl)pent-4-en-1-y1]-N-methyl-5-(trifluoromethyl)benzamide. "H NMR (500
MHz, CDCls): 2.1-3.8 (cm, 8H), 4.9-5.1 (m, 2H), 5.5-5.8 (m, 1H), 6.8-7.4 (cm, 6H), 7.8 (s,
1H). LCMS: m/z 445 (M+1)+.

(b) 3-Bromo-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5-
(trifluoromethyl) benzamide

To a solution of 3-bromo-N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl}-N-methyl-5-

(trifluoromethyl)benzamide (0.86 g, 1.9 mmol) in acetone (45 mL) were added OsO,
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o chloride. The solution was washed w th aqueous
NaHCO3. The organic solution was separated and the
W@ 2006ast79mas renmoved by evaporation. The produCT/8Ex06/000759
purified by chromatography on silica gel (nethanol
met hyl ene chl oride 5:95). Tiere was obtained 0.86 g
(34% of et hyl
{I- (dlphenylnethyl)azetldln 3-yl]-3-oxopi perazin- 2-

(2.5° tnk ?EWE‘% 120'31 619 ﬂgﬁ 0. oh'd IMMB g(aﬁﬁq Myln@gl@neA él))uae (0.41 g,
3.5 i2mBh) 3THe {uimhdnl—ﬁzas st%uﬁd(umﬂexi Ihl)rpg@l EB-RQ: leVe@mgh then ap gugous

solutyorgol{l}@ﬂ%&a é9§6,215(r€11) WE\)D é.dd?d ll"lzedmlx&@f wap Bfirreg fcgri’ h, | fiitea
with! altdr a[n'd tﬁéﬂ anapkk Waawmeﬂwne cBiowks. pﬂié&foﬁﬂﬁﬁbd?orgér}le

anol To an ice-cool ed suspension O Li AlH4 (0.33

solutirg waresyparated bFeans o3 phaselsspardterrcodnn andidhs salyaRigvas

rem({vleg[yopf e(ap%ﬁté% Fﬁ,&rmﬂea(% 0t8 %I\xﬁas :gl ?l]ve%lno’;(lblgl(%)%r a2 mL) .and Evater
4.5 }HI}) 22886 HeQedlaBBsolutiod. viasaudkd NAiG.s0l 786 3i4miitdh). (rme mixture
m.). The mixture was stirred at OC for 2 h %(gthen
was siiretbundsa sgen Qv enahheihilbe moxiymp @aﬁlaérﬁélea betygen
mea g5 R A e B GRSl ko
and theh Viendonised exganie dohmommr\mshemwah trine andh s:epaleaé;mbm:smeans
was added a satur,g%ed agqueous soI ion O

ofa g@smspw%go B0 Dt el ehh s FRe YRR GRS ST R
obtaidd L\Jdﬁ/efd%*tHé h@@c&ﬁﬁoﬁ@pq{m %Mﬁc%me@u AVR$em,

rem)ve vaporation.” A nore cl ose analysis of the

8H) of. 8:deB (@mdﬂ)ﬂ@(ﬁ 1H)glChowed 44hQ+3) 1. material had
not been reduced conpletely and thus the above
procedure was repeated once nore using additional

Methhd\|6H4 (O. 25 g 6.6 nmmol ). There was obtained 0.40 g
(5479 . .

) Alzetidtd i SpAlarogplg pi azi n-

t hanol as an 0|I 1HNI\/R OOM—Q),HCDCIS) 1.6 (m
IH, 1.9-2.0 (m IH, 292 (m 2.6 (m s IH, 2.7
(dd, IH, 2.7-2.9 (m 5 (dd IH, 3.4 (m IH,
3.5(m IH, 3.6 (m IH, 3. NR 2H), 4.4 (s, IH),
7.2 (t, 2H), 7.3 (m 4H), 7.4 (m 4I—|) (c) tert-Butyl

(a) 4- [(i?S)(ﬁBpndyéﬁ;(cklanhﬂ)mcapéMmed| n-3-y |]
To aasop#t;&nlﬁfg %yﬁﬁtﬁkﬁ}r‘ﬁheﬁ-? y?]zme%anol (seé: 3 r]lgoa?( yd'h%;ne' 5 T986;

1288- QQ@(PWGM% ngeg tﬁﬂlal Adry Ghethydend JHIOMHE (A3 inils)Avad a}ddea hmsmu
di -ter/-butyl di carbonate
chlo_nd@ (Mg l2) Z@ﬁanrn@lo Agd DAEE Chitepsd %hf meKtfeya teéd%l ggﬁm for2h

triet
20 BB Uty SR o LA R it
aquécREDVETC Oy areMap eslatibiowas dttencteelsithuethylessetdies $oe m@nlcnsolutlon

t hyl t at dth | t t d
e GEBAVEG S heOIVENY S PR RS OGUINL | i s Coaihed 1.8 &

|
045 BAGR) Aoy LR L Gl ARG A0k, g@ow W,
CDCly): 2.3-2.4 (m, 1H), 2.7 (m, 1H), 28(m 1H), 3.5 (d, 1H), 3.6-3.9 (m, SH), 4.0 (4,

1H), 7.3 (m, 1H), 7.4 (m, 4H); LCMS: m/z 226 (M+1)",
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phase was dried over MgSO4 and the sol vent was renoved
by evaporation. The product was purified by
we booerstrogr aphy on silica gel (methyl ene chl orP@E¥E2006/000759

There was obtained 0.23 g (45% of tert-hutyl
4-[1-(di phenyl et hyl ) azeti d3;n-3-yl]-3-(2-hydroxyet hyl)
- pi perazi ne-1-carboxylate. 1H NVR (500 WMHz, CDO 3) :
1.4 (s, 9H), 1.6-1.8 (b, IH, 1.9 (m O IH, 2.3 (b,

(b) l(H?&R(&kﬁerfzﬁlmoirﬁaolm@-l:bﬁc&ﬁbom@m 2.9 (t, ”") 3 1 3 2

To akoltips | of (39 4-benzy1¢$ (cmm)omemﬂ)nq F?lame (1 $34;, @rh mmq}) in
met}&?ggf gﬁ O&’Idﬁ Ldé Xg_[) wigs (agd?_lc%/% %§%et WFsraégu&rl?IgmoH %ensulfate

(0.14 gt@42°mhﬁﬁ NaQ/H Wee3e % mmhmm thExh(GFiﬁL} ﬁmomﬂ by KCN
dr oxi de (20% on car 150 rr% a 5_solu
0.5 Zbg,f &3 muopRly-\he mixture was reﬂuxed for 20h and then d11uted w1th methylene

|
cmoédé ngg'zga%?@g}ga@gg;%oxy gi:t\g%(er\v@}'Wa er g @%GM%}MBMQM of a
phasa@é}ialrﬂoﬁmltﬂmﬁl’ﬂldﬁolvenfhﬁs f’ﬂmduedé)y\N&Spc&hﬂldrr adl tha gerduct was

purio] o BREr Y Op ALicA 2P| 1 BTRAS TR SUPar O ¥ave). There
was ?13{3%91%@1 @@%)'Jfﬁﬁ) e ﬁlﬂﬁa \Agp%h&é@&%%ﬁltﬁf& WI‘NMR (500

ute first washed

MHztG1200e): 2ah(in,tIFBN2.6Hdd, drH))dﬂléﬂ Wars, By 2ed(ddi 1H), é&ﬁrfm,l BH), 3.4 (4,

1. TR R, TR R A0S 0L PR BTG (10093 of

- but yl
© 4d-azetidin 3-(2- hydro et hyl ) pi perazi ne-1 - car boxy
© |aﬂéethﬂmm4fé(m zéaeenym (s, 9H5 1.5 (m

GrRiR glmgxgﬂ(rp”ﬂoll‘n“h-caréo&%le k¢ R0 3, 23 Gitol¥ whlBistatba il ) HOL-

satm‘hte{d so[dt@ﬁ)ofﬁle[t}(a%oﬁj 10i ar. e emxmyé Wémirlfb}d A RT oedrnigh( #hd then
| uor ophenyl ) butyl | azeti di n-3-y (2- hydr oxyet hyl ) pi
diluig Pt e CLO AR b ead & 70 SR Shark pLfie shethano g Fomioved by

evaq%g?iéo%t( gé i{:gbu%o%g szut rﬁ.%lo \it}?sdlgeﬁg')iﬁiéamy)tﬂé R&diAGh BENE; GG RXten
extr:tdt iidy with eiby {1((3%6 The(Aediciaraiienyy Jepdrateddiyuydrsf ¥ phase

nmet hyl benzam_de WD 04/ 1103
SepAHOnGOHERSRA (g5 AR SPIGRS VAMER S £t BB, TORTRRS Gotained

0. szcg@@% *a?&ﬂékﬁlfﬁ %@?—4(&%29&0 h&mnf;t?igaaeta% g Nﬁh@(qumz

and” net hanol . The reaction
CD@h)zﬂ@r(en,WHé %512r66mt H), BD (ol H303.5i(dh 1&Dd3 Sred (mhétH), 7.2-7.3
gﬁgvent was renoved by evaporation. The residue was
solved in ethyl acetate and the solution was washed
wi th aqueous NaHCO 3. The organi c phase was separated
and then the solvent was_renoved by evaporation. The

(@) pr SR -tBsrpimomphaldn-Sytedse! of reversed phase

To 435 u@e’ﬁ? ORYERPANIUBIBG S0 athli) o BhncPEShPIGL bddedthlinyl (5R)-4-
benzmrn()@)ﬁ%n-efyl}ahetatel (0152 g aripamol) disobred di bthet @VBL).rihe mixture
was Zt21r7rec$ at R"B" for 1 h and then cooled to 0°C. Excess of LiAlH,; was decomposed by the
successive addition of ethyl acetate and saturated aqueous NaHCOs. To the mixture was
added KH,PO, (4 g) and the mixture was then dried by the addition of anhydrous Na;SOs.
Insoluble material was removed by filtration and the solvent was removed by evaporation.

There was obtained 0.42 g (92%) of 2-[(3R)-4-benzylmorpholin-3-yl]ethanol. "H NMR
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Method 2 tert-Butyl 4- ( 1-r("3 y)-4-Fr('3-cvano-5,6
J, 8-t etrahvdronapht hal en- 1-
wQ kgoeastienyl | (met hyl ) am noj - 3- ( PCT/SE2006/000759
"4-fl uorophenyl ) butyl]azetidin-3-yl}-3-r2-
hvdr oxyet hvppi per azi ne- 1-caygpoxvlate The title
compound was prepared by utilizing the reductive
am nation protocol described in Method | e but using

(506MH@rmac13) 1.8 (m, lH) 2.1 . 11D, 226ufy i 7, 284, 1H), 3.3 (4,

5 &4 fl uoro ) -4-0x0

1H); 7584- Ot(@e H%M%ég‘h;ﬁ%k%@nﬁﬁhr boxani de (see VO
04/ 110344) as the al dehyde startingmaterial (yield,
24% . 1HNVR(SOO MHz, CDA3): 1.4 (s, 9H), 1.5-4.2 (cm

(e) 34I—B [(ﬁ)M&pﬁolémmymﬁDanoth hod 3 ter?-Butyl 4-{l-r( '
3-cvano-| -nar hthovn (nmethv am nol- 3- C4-

Tog FQ}BF%ﬂ%%W)‘%ﬂVﬁa&lmmmsi y113thanal K9.42 gx-Aethyl) jpethenol (10
o AL UL ook U AR B3 RLRR 5

Thedeitur ved stmecwemctw tydroged bt 4 b@laﬁg R oy an: TNE cdthidst was filtered
ff??%é’t‘%‘ﬁ(sdf f1 uor opheny % 4- oxobutyl ]- L

° OVRRpHSHERP e b5 eepprations Theyssidye wes rehdissalvhskineéhanol

(1 St Pdridi TR gﬁi xlﬁLg ?Th@ﬁﬂutlmx%qﬁll%red through a cation exchange column

azeti di n- (hydr oxynet
(Isohwe §€%Xn2- 10 g‘)a'lf‘b@@(qlhmn evasseshddwith THE) amisthed Ehe@i@ducd imageluted
1H NMR (500

rial

Wlﬂ‘é@ésj‘ua spl ttgg e %lhg sgrl2 {f) arﬁre@mcﬁd byee‘@pgrailo{l @Rgl there was
obtBidd B24 g (98%) 60)2- orphAintR L ﬂﬂ\/ﬁR

-Butﬁ gf( I-%rs E(Bg?@xrﬁﬁ 5- g}]%%ﬂ%ggﬁ%g@n%get y{(%OMHZ’
CDs)CHPa o-1.8 (m42Hf> %%ﬁ&dmrs&{)bwgt AEDEY.5 GinniB), ¥le-3 3¢ 2H), 3.8 (m,

) hvdr oxynet hyl ) pi per azi ne-| -carbo xvl ateThe title

conpound was prepared by utilizing the reductive

am nation protocol described in Method | e but using

tert

) 4- azzé!tgﬁjﬁ‘r{] IDphenvinefatessyidérbyllysrplerlae§-nlethanelr boxy!

Toﬁ%%e&ﬂ@gﬁpm/gﬁ?_%%g %%Dss§art %% terlal

(diphegdBey)azetidRdHpne Ged-Modrg 048d. Shbm. 163n9 173 2odx r2u9ﬁu)194 0.42

g1 géﬂﬂgbﬁ? Ql%of( Q%/}ﬁgglL)_wag/g@Wcsnc ac1cli_|)(d 6 mL). 'i“he solutlon was
mlxé’d 3[’(9 TRl s x"}l(rﬁé\thgllj %1&1@&1%6 1 a@rﬁ&ﬁ@f/% V%o?&h%ﬂhg u 2 Wl 2, 0.46

| -5-(tritluoronethyl)
g, 2 g_tgmg]aDTln@ {x28E - V@.s(héatfed [ﬁmri)mheztleZ))K(é n$ing neiorokvayé binefdde

hea’c_-rf('tlgzigé5 tt(lcgfl \F/%%tg{;%rgﬁ %‘?’fi// % S SO Yegﬁyv;g gﬂ?l}qs}zglfi Ei;:eggﬁog;tlon. The

residueasligolved idMadthylene chloride and the solution was washed with aqueous

=

NaHCO; solution. The organic solution was separated by use of a phase separator column.
The solvent was removed by evaporation and the product was chromatographed on silica
gel (methylene chloride — ammonia saturated methanol 94:4). There was obtained 0.33 g
(50%) of 2-{ (3R)-4-[1-(diphenylmethyl)azetidin-3-ylJmorpholin-3-yl} ethanol. 'H NMR
(500 MHz, CDCls): 1.6 (m, 1H), 1.9 (m, 1H), 2.2 (m, 1H), 2.5 (m, 1H), 2.7-3.0 (m, 3H),
3.4-3.8 (m, 9H), 4.4 (s, 1H), 7.2 (m, 2H), 7.3 (m, 4H), 7.4 (m, 4H); LCMS: m/z 353 M+1)

+



10

15

20

25

30

Chem Lett; 2001; 265-270; 0.54 g, 2.8 mmol) and

3-brono-5-trifluoronethyl benzoic acid (0.81 g, 3.0
woreb)3i7o0 DMF (7 nmL) was added TBTU (0.96 g, 3rOr/smmbg/000759

and DIPEA (1.41 g, 10.9 mmol ). The reaction m xture

was stirred under nitrogen asernight at RT and then

partitioned between ethyl acetate and an aqueous

NaHCO3 sol uti on. The aqueous phase was extracted trice

(g) Wi th[@@%A@@ﬂ@B@lmiEﬁﬂoM?@m%ngj gani ¢ sol utions

were washed trice w wat ef "and then dried by a phase

A sgluian af &ri (2 4nkr(dipkrnybnethebazetidin-3-sHowegholin-3-y1} ethanol (0.33 g,

ti duct . ified b
0.9 EHBR BB PO G RS it PR 2o Bloade ot apon, 013
g) aiﬂ%c‘amlﬁ%:’/}i)nfoﬁlﬂ of gcetia aciabThd AR W& Wirfe@8Merydrogen overnight -
omp-_ V-

%—br (2S)-2-(4-
at Sihap g Rhe hhe gasalst waseitered off and/theesolvehnt Wag remioved by evatoration.

Thegﬁéﬁﬁ’ﬁ@é@fé@%’i@s(orln\%dzlﬂ)%aé&g& gﬁgﬂz%nr%q;%; 2 0 gﬂ_é %‘ hg’l 's?glgﬁggnnlvas

filtedéd) thratigh o sronk ldptior GMBangw colubdd (T6dlnte) SCX{D0 g). The column was

washe fot ) -2-(4-fl uorophen I)-4-oxobu—ty|\]_[\|_n§t§y' e
solénivmﬁ%ﬁ ?&iﬁﬁéﬁp% WE; énglf;lﬂqu E%V;?:tﬂd m tl; \?_01 Th
tihs |§“% 50 &wg%g gg @Y@tﬁe tifle

met hyl -5- (trifludoromethyl)benzam
comprBng a4 an eic e HONMR @O0z weD OB desh 1 BsBALH),2%-28 (m, 3H), 3.3-

- l.eohol pi, 0.039 mmol) and
41 @’%ﬁﬁ%%@@pﬁ%%ggg@iﬁgm de (0.41 g, 3.5 nmol ). The
solution was stirred under nitrogen at RT overni ght
and then an aqueous solution OFNaHSO 3 (39% 45 nlL)
Methgd Tadded. The mixture was stirred for 2 h, diluted
f(3R’$'-'4t-ﬂzw u%%:ﬁﬁgl%ngﬂa?ﬂ-ﬁﬁtlrhgt%%eq twce wth methyl ene

conor ned- of ga%gf-c 5 solutions were

chrorra
separated by nmeans of a e_separator colunmm and the
sol vent was renoved by apgr athgn. The residue (1.08
g) was dissolved in THF ) and water (4.5 nL) and

to the resultant sol ution wa dded NalO&4 (0.73 g, 3.4
nmol ). The m xture was stirredNnder nitrogen

oV I t. Rl . T } xture was partitioned between
®) rre?fw})?/; g)rglgp}goﬁllncﬁr%jl eé?%r'fg} wat er. The aqueous phase was
A saduttanamit[ (3R )vd-bénzyihbiphelie 3 siintthaiR] seadMbaandNe29; 1986; 1288-
129@?@ {rheg or%§n| c.solutions were washed wt ri ne and

pafat-e FBG) Heethandd {25mb) wes mizpshvith prllasdium ddroxide (20% on

carb8 0/ Pxcet 2l A ;

O B Ay PR AL R Dtk I g overniant
at 1.2 b@0andB T COE Gialystavad fidtered(odfiynBiHE solfe-wasGefioned BH) ,

cvanBrpl By SO PRS0 oy HOTSPId 3 R () and THF (10 L),
The solution was filtered through a strong cation exchange column (Isolute SCX-2, 10 g).
The column was washed with THF and then the product was eluted with ammonia-
saturated methanol. The solvent was removed by evaporation and there was obtained 0.36
g (57%) of (3R)-morpholin-3-ylmethanol as an oil. 'H NMR (500 MHz, CD;0D): 2.9 (m,
3H), 3.3 (t, 1H), 3.5 (m, 3H), 3.7-3.9 (m, 2H).

(b) {(3R)-4-[1-(Diphenylmethyl)azetidin-3-ylJmorpholin-3-yl}methanol
A solution of 1-(diphenylmethyl)azetidin-3-yl methanesulfonate (0.32 g, 1.0 mmol), (3R)-
morpholin-3-ylmethanol (0.12 g, 1.0 mmol), DIPEA (0.52 mL, 3.0 mmol) and acetonitrile
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(a) (3S)-4-Benzyl-3-(chl oronethyl)norpholine To a
sol ution of [(3i?)-4-benzykciorpholin-3-yl]nethanol
w@ swe/137790Med. Chem ; 29; 1986; 0 1288-1290; 1.BGI/gE2086/80759
mrol ) in dry nmethylene chloride (15 nL) was added
thionyl chloride (3.15 g, Z& 5 mmol ) and DMWF (2
drops). The m xture was heated to reflux for 2 h 30
m n and then the solvent was renoved by evaporation.
.5 H1S WR ke aV"PﬁPU@ﬁIgQﬁlcNWa{Ve%ﬂig@@h@dd%bﬁ@ 3Tlsblveie was
sol'ution was extracted with eth acetate. The organic
remeet by |ewpomtgors dparesi@yg V&%’q‘»dhﬁsﬁ}é’eé & V@ﬂ’t}’l‘?ﬁﬁé?h}%ﬁﬁ\?ég t}g,ysolutlon

{ Th tal
was S gt Ao N Ry T Eatis FPufof el defld Pling # phase
sepa% c{oﬁﬁ&ll %Tche@E—E( é%lvent ﬁfa?)rseiﬁ'%aﬂygd iy elv&bqra'ri’onY T(aerprdd'd):t was

pur1f1$4) by chrgmategranHy on',sllzpa(g@i (mﬁll}ylelt r1q1ﬁ > argg@n{ampmrated
st TS TRy S Prser AL B Gy
azet{dln—&'ifl GnorBhdlin Bl Pmdthanvkt! HyNMBe(S@ﬁIl\de,o@DCE) AL (mabH), 2.3 (m,

D 0510 éa Dad b, SHRGHT L3 (B5aL, f%"(%é%?‘f s R
4H)Vﬂ?15f @@Mgo{%xe KON (0.54 g, 8.3 mol ). The

sref or 20 h and then diluted with
nmet hyl ene chl ori de. The organi c phase was washed tw ce

th wa th d f h
©) sepaiThiadi i mana bardUie e onoved by’
A scﬁﬁ(t?&péﬂ'(mmqDfédlbﬁﬁay%@tﬂygtazmnguﬁnﬂm@ﬁom 3-yl}methanol (0.25 g,

chromat ography on si'lica gel (nethanol
olf6

0.74chino) idetiEneld(639) Wrnaiedwkth RAbedivAERY droxge @2%’/9 s%ca@fm 0.10

5) afylp P SRHUL S OB LAE e TNRR0 bR Wiftea HMRYATER overmight

at5s |(b59 andRB. T&%a’tdlﬂ?@t wag fBtefod off 4d)d, th8 selvét, wastmoBed/byBeporation.
Tlle(reatdwzrgAlsqomﬂ)m m@a@@&ﬂﬂbﬁ%ﬁ@-‘ﬁ%ﬁc gilﬁts%ﬁmon was

RIS 00, o ol v

wasHEd With QHH a4l thity the Predurt whsl elatedla&tls amnmadi—aturmd methanol. The
over ni ght and then djl ut W t h o AL er

solvept wwemovﬁrgmgqpo&tm% S PO e Parich Gt e

con@\éﬂﬁ’c% an- le%@Mﬁz@b}@DPQ 3\@s, 1BUb sk, m? DY (m, 1H),

tion and then extracted tw ce

3.7-8t9, 9at)eLGI\/ES:1ﬂ7hé73>(MetMc sol uti on was separated by
nmeans of a phase separator colum and then the sol vent
was renoved by evaporation. There was obtained 0.52 g
(90% of nethyl [(3i?)-4-benzylno f
hol i n-3-yl]acetate. 1H NVR (500 MHz, CDCl 3) : 2.2 (m
IH, 2.5-2.6 (m 3H), 3.0 (m IH, 3.3 (d, IH,
3.5-3.8 (m 8H), 7.2-7.3
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(m 5H). (d) 2-[(3R) -4-Benzyl norpholin-3-yl]ethanol To
a suspension OLIAIH4 (0.79 g, 20.8 mol) in ether (3

wongosmsrsoadded met hyl [ (3i ?)-4- ben2yl nor phol i PEBSE0P6/000759
acetate (0.52 g, 2.1 mmol) dissolved in ether (2 nli).
The m xture was stirred at Ry for 1 h and then cool ed
to 0C. Excess OLiAlH 4 was deconposed by the
successive addition of ethyl acetate and saturated
aqueous NaHCO 3. To the m xture was added KH2PO4 (4 g)

Clagpy the mixture was then dried by the addition of
anhydrous Na2SO4. | nsol uble nmaterial was renoved by
filtration and the solvent was renoved by evaporation.

1. B&nspotad opRiaunedh 0- 42 g (92% of 2-[(3i
-)-4-benzyl nor pholin-3-yl]ethanol. 1H NVR(500 MHz,
A3 @ 1.8 (m IH 3221 (m IH, 2.2 (m IH, 2.7

(m IH, 2.8 (m IH3 3.3 (d, IH, 3.5-4.0 (m 7H)

4.3 (d, IH, 7.2-7.4 (m 5H). (e)

2-[ (3R) - Mor phgVi -8-yl ] ethanol 5 To a solution of

2-[(3i ?)-4-be%211( rhol i n- 3-yl ] et hanol O(O. 42 g, 1.9

nmol ) in ethan

(20% on carbon, 0.27 ¢

) \was adge¢ pal | §di um hydr oxi de
3 et aCi 0.2 nlL). The

m xture was stirred under hydrogen atf}l4 baArand RT for

17 h. The catalyst was filtered Qff angl the sol vent

was renoved by evaporation. 8si due was

re-di ssolved in ethanol ( 1 g THF (10 nL). The

solution was filtered through ag&ti on exchange col um

i t (lsolute SCX-2, 10 g). The cppl um was washed with

THF and then the product was el Hed with

amoni a- sat urat ed net hanol. The sol vent was renoved by

evaporation and there was olbai ned 0.24 g (98% of
whepeifi(3 )-norrholin-3-yl] ethanol as an oil. 1H NVR (500

. CD30D): 1.5-1.6 (m 2H), 2.8-3.0 (m 3H), 3.2 (t,
R“%/H}Z"?m&e%(m IH 3 3.6-3.7 (t, 2H), 3.8 (m 2H). 15
R2 #610)-C, alkyl, wherei

2}% 30 Fhereis, one or more of hehydrogen atoms of the alloyl exoup may be
substifted fd gribloraatom; sol uti on of

2+ I A%z holin-3-yl]ethanol (0.24 g, 1.9 mmol) and
R3 lggé%éhgggﬁgr@ww{e}%zeti di n- 3-one (see Bioorg. Med.
nisGhemorl3ett.; 13; 2003; 2191-2194; 0.42 g, 1.8 nmmol) in

. nethanal (5.5 nL) was added acetic acid (0.6 nL). The
X sQHPUNREnMAeE8I20 ni xed with (pol ystyryl net hyl)

ra BB ORI YRR AATA S TRRD o8l

wheregi oge on moewe Ve Isjdrogen atadeofibatliyl grohp@r ﬁgﬂmk&ﬂﬂywﬁéup may
y

filter and then the sol vent was renoved
be sl frfromuon:
R6 is hydrogen or methyl;

R7 is hydrogen or methyl; and

Ar is selected from



resi due was dissolved in nethylene chloride and the

sol uti on was washed wi th aqueous NaHCO3 sol uti on. The
W@mg)am'm(sol ution was separated by use of a phBGESE2006/000759

separator colum. 25 The sol vent was renoved by

evaporation and the product y@s chromatographed on

silica gel (nmethylene chloride - amoni a saturated

net hanol 94:4). There was obtained 0.33 g (50% of 2-

d| henyl EéthIIN??aﬁgtoiodi
2.2 (m
o)

7.4 (m’4H);
(3R) - 4-gzetidin-3-yl
of 2-{(3i -)-4-[I-(di
yl)azetidin-3-yl]nmor rhkin-3-yl}et ol
(0.33 g, 0.93 mml) in ethanol (8 nL) was m xed with
wheralnl adi um hydr oxi de (20% on carbon, 0.13 g) and a
catal yti c anount of acetic acid. The mxture was
R5!}%¢Nr0éé?,under hydr ogen over n| ght 5 at 5 bar and RT.

cat al filter nd the sol vent was

a“? ﬁ%%@%’%% M%EVr ﬁ?ﬁm al v @Geeniphle sadts dharseh vy

5 enahﬁoxﬁ&ﬂ@%@%e &onﬁpo‘ﬁh& onb‘iimﬁﬂFI diQaftt-dherehbpe SOl Ution was
[tered thr h a strong cation exc %ange col um

(Isol ute SCX-2, 10 g). The colum was washed with THF

and then the product was eluted w th ammoni a-sat ur at ed
nmet hanol . The sol vent was renpved by evaporation and

tyh 1 7% _.of t itl e i 0
2. Ao‘“eng‘?f’n ﬁa% ﬁ %‘P Cl%fgﬁ)\:i%ﬁ(‘?‘%(% e ‘Eﬁb% 1.6-1.8
2 , 3.3 4.1(m 6H) LOVB: Mz
7 \(3K)- A Azetidin-3
o phol bﬂ 3 et hanol (a)
- Mor phol i n- 3-]yl met hanol A sol ution of
[ (38/?) - 4- benzyl myphol i n-3-yl ] met hanol (see J . Med.
Chem ; 29; 1986; 1288- 1290; 1.1 g, 5.4 mol) in
10 et hanol (25 nlL) was m xed with palladi um hydroxi de
(20% on carbon, 0.7 g) and acetic acid (0.5 nL). The
3. Antontpnuadwwasordinigrto edimnde? wiydsingaris eslested gbin 20 at 1.2
5 catalyst was filtered off and the
hy evaporation. The residue
di ssolved in ether ( 1 nL) and THF
on was filtered through a strong
um (lsolute SCX-2, 10 g). The
P With THF and then the product was
eluted with ammoni asat urated net hanol. The sol vent was
rem3bed by evapdr@tion and there was obtained 0. 36

wherein R5 is CN or F.

15 4. A compound according to any one of claims 1-3 wherein R2 is methyl, wherein one or

more of the hydrogen atoms of the methyl group may be substituted for a fluoro atom.

5. A compund according to any one of claims 1-4 wherein R6 is hydrogen.

20 6. A compund according to any one of claims 1-5 wherein R7 is hydrogen.
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25 g (57% of (3i?)-norpholin-3-ylnmethanol as an oil.

1H NWR (500 MHz, CD3OD): 2.9 (m 3H), 3.3 (t, IH 5
w@2®6(187798H) , 3.7-3.9 (m 2H). (b) PCT/SE2006/000759

{(3R) -4-[1-(Di phenyl nmet h.yl)azeti di n-3-yl ] nor phol i n- 3-

yl } met hanol A sol ution of

| - (di phenyl nmet hyl ) azeti di n-3-yl nethanesul fonate (0. 32

g, 1.0 nmol), (3R - 0 norpholin-3-ylnethanol (0.12 g,

1.0 mol ), DI PEA (0.52 ni, 3.0 mmol) and

acetonitrile(2.5 nm.) was heated at 150C usi ng

m crowave singl e node heating. The solvent was renoved

7. ByCQNBIBAACPIAMETFA @Y g8s of daiisd -4 wdstsin RE is metl-hy| ene
chloride and the solution was washed twice with
aqueous NaHCO3. The organic solution was dried using a

8. phesBp&ir@aladraingad clim 7amkkrtN ey Lhemsal vent was

renoved by evaporation. The product was purified by

chromat ography on silica gel (nethylene chloride -

2gnonia sat ur at ed nethanpl 1%to 4% . There was
toarpr agoqring tosmypne et glaiysol-S Avlerein gilphehyd et hyl ) -

azetidin-3-yl]norpholin-3-yl}nethanol. 1H NVR (500

MHz, CDAI3) : 2.2 (m IH 2.3 (m IH, 2.8-3.0 (m

10. AYompund- adc&rdidB to @kl ondoffcldin (-Mwhétdia Xdis®.(s, IH) 3
7.2 (m 2H), 7.3 (m 4H, 7.4 (m 4H); LCV5S: mz 339
(M) +. (c)

11. %é%q?%g%?&d%gnto ?én¥ Iogg BP Hgilrrllsnl -8’ vXalelerllr?%}g ?\%4. A
{(3i?)-4-[1-(di phenyl net hyl ) -azeti di n-3-yl ] norpholin-3
-yl }methanol (0.25 g, 0.74 nmmol) in ethanol (6 nL) was

12. i oumpunidtaecqaingatdiclaimn iyl dviexeitl R 4(i2 BYo@ger 8F OPT, alkyll Qvi@lein one
and a catal ytic amount of acetic acid. The m xture was
8t moreef thadxdrogoririores wf theanethylaroup By basubstitutRy for BHeioro
catalyst was filtered off and the sol vent was renoved
%fnévapor ation. The residue was dissolved in nethanol
( 1 nm) and THF (10 nL). The solution was filtered
through a strong cation exchange colum (Isolute

13. B@6n2pouh agdordibigeo amy ommofwda med strethaveinthd thmpnthdtih e (S)-
the product was eluted with amoni a- sat ur at ed
FRAWARBT-. The sol vent was renoved by evaporation and
there was obtained 0.17 g (66% of the title conpound
as an oil. 1H NWMR (500 MHz, CD3OD): 2.3 (m IH), 2.5

im - 9H); LCVMS: mz 173
14, %M'\T/&Hf)ln;lﬂ&md %cc?orﬂﬁf% té ii)alcné 3 séeded ol 9H) z

+.Clains I nmpound of forrmula (1) (D wherein
3,5-Ribioschiye({ ) Er(4-Reorophe@yt) @4 { [ % (2-hy dvhryethyl)pipezazin-1rgieetidin-
1-yl?{)uttyB?N-rrlgeqcﬁ}%geennza%gc?ent?ihgcfiroE:Iﬂgrigel; kyl group may be
3-Cyano-N-((25)-2-(4-fluorophenyl)-4- {3-[2-(2-hydroxyethyl)piperazin-1-yljazetidin-1-
yl}butyl)-N-methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide trihydrochloride;
3-Cyano-N-((25)-2-(4-fluorophenyl)-4- {3-[2-(hydroxymethyl)piperazin-1-yl]azetidin-1-
yl}butyl)-N-methyl-1-naphthamide trihydrochloride;
3,5-Dibromo-N-((25)-2-(4-fluorophenyl)-4- {3-[2-(hydroxymethyl)piperazin-1-yl]azetidin-
1-yl}butyl)-N-methylbenzamide;
3-Bromo-N-((25)-2-(4-fluorophenyl)-4-{3-[(3R)-3-(2-hydroxyethyl)morpholin-4-
yl]azetidin-1-yl} butyl)-N-methyl-5-(trifluoromethyl)benzamide;
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Q substituted for a fluoro atom R3 is (CH2) nCR6R7CH;
wherein nis 0, 1, 2 or 3; Xis Oor NR4; wherein R4
w0 2006g8ii7ogen, Cl-C4 al kyl, C2- C hydroxyal kyl oPCT/SE2006/000759
2~(di met hyl am no) - 2- oxoet hyl , s wherein one or nore of
t he hydrogen atons of the al4gyl group or hydroxyal kyl
group may be substituted for a fluoro atom R6 is
hydrogen or methyl; R7 is hydrogen or nethyl; and Ax
IS selected from erein R5 is CNor F;, as well as

3-Comra-e€etitd-Caflrgroahenybhér AER) So(2eby dryxatindppaphelin-4-
1.5 .t : [ ft d of
S S O By ey e bats e b bty wecoraids
. i ' I f .
e e o L e oo SRR i+
yl]aREtidRe- 1w gty D-Rmeitlsy 6 zamide; 4. A conpound according
_to any one of clainms 1-3 wherein R2 is nethyl, wherein

3,54 Hrogio-Nlf 25 o (4-Heomplanyhet { 3{ GA3-3othy titosymethy)mogplokin-4-
: bstituted f f t 5. A d
S AR RS nide B 1 2y Wherei n ro s

O R P A A DR 5
yl]azetydiond eyl phutel)V-nethld-4, 6)h 8 tetkahy Rbona phtiElhel -cafboxdmide.

conpound according to claim7 wherein R7 is nethyl. 5
9. A conpund according to any one of clains 1-8

15 BB 2 Gl of SERAT %@dﬁoﬁﬁ%&iﬁ%gp%ﬁn?”y

according to any one of clains 1-9 wherein is NR4.
12. A conpund according to claim1l wherein R4 is
16. Hyalplogermprungrc@Rdiighty lany wireofsilainsrie]4 forrthe manifaéthe: of a

1ydrogen atons of the nmethyl group may be substituted
med{;%peag ?qrﬁ@q, fgeatment of a ﬁ;mctil;on)alll gagstroingc)estingll disorder.

17. Use of a compound according to any one of claims 1-14 for the manufacture of a

medicament for the treatment of IBS.

18. Use of a compound according to any one of claims 1-14 for the manufacture of a

medicament for the treatment of functional dyspepsia.

19. A pharmaceutical formulation comprising a compound according to any one of claims

1-14 as active ingredient and a pharmaceutically acceptable carrier or diluent.

20. Process for preparing 2 compound of formula (I) comprising the steps of

a) reacting a compound of the formula (IIT) with a compound of the formula av:
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atom 15 13. A conpound according to any one of clains
1-12 wherein the conpound is the (S)- enantioner. 14.
wo@enpoond according to claim 1l sel ected fronmP@DSE2006/000759
3,5-Di brono-i V-((26)-2-(4-fluorophenyl)-4-{3-[2-(2-hyd
roxyet hyl ) pi perazin-1-yl]azefji di ntri hydrochl ori de;
3-Cyano- 7V- ((25)-2-(4-fl uorophenyl )-4-{3-[2-(2-hydroxy
et hyl ) pi perazin-|-yl]azetidin-lyl}
butyl)-iV-nmethyl -5, 6, 7, 8-t et rghydr onapht hal ene- | - car bo
xam de tri hydrochlorid
3-Cyano-i V-((25)-2-(4-f1ubrpphenyl)-4-{3-[2-(hydroxyne
thyl ) pi perazin-I-yl]aze{idyn-1- 25
yl }butyl)-i V-met hyl -1 - napht 1de trihydrochloride;
3,5-Di brono-JV-((25)-2-(4-fl yor phenyl)-4-{3-[2-(hydro
xynethyl)piperazn}l-yl]azetid%ﬁﬂ
1-yl }butyl)-iV-net hyl benzam de;
3-Brono-i V- ((25)-2-(4- quorophenyI) Q %3 [(3i?)-3-(2-h
ydroxyet hyl ) norrholin-4- yl] azetidin- 1-yl} butyl)-
- met hyl - 5- (trifluoronethyl)benz m de; 3- Cyano-
-((25)-2-(4- quorophenyhh /jii?i?)-3-(2-hydroxyethy
[Ynorpliolm4- o
yllazetidin-1-yl}bytyl )yTV-ndthy>G, 6,7, 8-t etrahydrona
plithal ene-1-carboxg ¢; 3, 8D brono-
-((26)-2-(4-fl uorophepy 4-{3-[(3i?)-3-(2-hydroxyet hy
[Ynro f holin-4- yl] ap in- 1-yl}

3,5-Di bronmo-i V- ((2S)-2-(4-fl uorophenyl)-4-{3-[(3i2)-3-
(I'i ydroxymet hyl ) mor phol En- 4- yI]azetldln -yl }butyl)-
- et hyl benzani de; and 3- Cyano- Iv)
-((25) 2-(4-fluoroplienyl)-4-{3-[(3i2)-3-(hydroxynethy
| ) mor phol i n-4- yyazetidin-I1-ylJbuty®- -nethyl-S

whefsein RleR3 ahg 4 enaaq@rhemmme |defimzdy and thect@nditidnd e sAch that

rea VR RSP S5 S8t Bitwoir RLpt B Drire 4BDOPam & N g prween
the Bitrogé@4tin dftAdadedtink %?odf%ﬁ{ﬁ@é‘&h‘ﬁcﬁmﬁg O?fdﬁ%a‘é?ﬁ?)n}ndftﬂé carbon

the treatnment of a functional gastrointestin
atorg of tedddehyiesgronp ofihe C@fnpaundfbmf(fmmdﬂa@:ﬁ&fﬂmmg to any

o) 958 SRt ol GO SEGn B RSASETE

according to any one of clainms 1-14 for the
manuf acture of a nmedi canent for _the treatnent of

functional dyspepsia. 2, O
L L
N

| Ar

R2

W)

wherein R1-R3 and Ar are as hereinbefore defined; and L is a group such that alkylation of
the compounds of the formulae (IIT) forms an N-C bond between the nitrogen atom of the

azetidine group of the compounds of formulae (IIT) and the carbon atom of the compounds

of formulae (V) that is adjacent to the L group; or
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19. A pharmaceutical formulation conprising a conmpound
according to any one of clains 1-14 as active

wOo p@raslizent and a pharmaceutically accept abl e PEF/BE®N6/000759
or diluent. 20. Process for preparing a conpound of
formula (1) conprising the sfpeps of 5 a) reacting a
conpound of the formula (I11) wth a conmpound of the
formula (1V):. H(in) wherein R1I-R3 and Ar are as

c) heiginghrdogippude bl tedormand (VheviarndbhpOnH ke fhalialRat):
reductive al kyl ati on of the conpounds of the fornulae
(111) fornms an N-C bond between the nitrogen atom of
t he azeti dine oup of the conpounds of fornulae (I11)
and the carbgn atom of the al dehyde group of the
conpoundsXof /fornul ae (1V); or b) reacting a conpound
of the formulg@ (TIl) wth a conpound of the fornula
(V): (V) R3 and Ar are as herei nbefore
defined; and L i a\group h that, al kyl ati on of the
conpounds of the fornwae I)>Nornms an N-C bond
bet ween the nitrogen atom of thel azetidi ne group of

t he conpounds of fornul ae ) Rhd the carbon atom of

t he compounds of fornul ag that is adjacent to the
L group; orc) reacting a pound of the fornula (V)
with a conpound of the forntla (VI1): wherein Rl-R3
and Ar are as hereinbefore_ defined; and L ' is a
| eavi ng group; wherein any other fun@I)onal group is
protected, if necessary, and: i) renoving any
protecting groups; 10 ii) optionally oxidizing any
oxi di zeabl e atons; iii) optignally formng a
phar maceuti cal ly acceptabl e lt. 21. A compound
sel ected from - Butyl '
4-{I-[(35)-4-[(3,5-dibronébenzd@f)(ﬂ%ﬂhyl)anino]-3-(4-
I5 fluorophenyl)butyl]azetidin-3-yl)
- 3-(2- hydroxyet hyl ) pi perazi ne- 1-carboxyl ate; ter

whekeiBBRIYR3 4nd Ak are[ds hefRlntfore defined; and L’ is a leaving group;
[L(3-cyano-SAJA-tetrahydronaphtﬁalen- 1-

wheygin any péeyfuncendd grovans pstected; ifrecessamyparshy| ) but yl ] aze

i e
i) 4plibndlly3xididing @By oyrliveable asypt hoyl ) (et hyl ) ami no] - 3- (4
... - 0 . .

iii) pphenadlyHeryingpbprmpacsatcalyrcaepiable sl hy dr oxy et hyl ) pi p

erazi ne-|-carboxylate; t t-Butyl 4- {I -[(3S) -4-
[ (3, 5-di bronobenzoyl ) (net hyl ) am no] - 3- (4-

21. A compound selected from

tert-Butyl 4-{1-[(35)-4-[(3,5-dibromobenzoyl)(methyl)amino]-3-(4-
fluorophenyl)butyl]azetidin-3-yl}-3-(2-hydroxyethyl)piperazine-1-carboxylate;
tert-Butyl 4-{1-[(35)-4-[[(3-cyano-5,6,7,8-tetrahydronaphthalen-1-
yDcarbonyl](methyl)amino]-3-(4-fluorophenyl)butyl]azetidin-3-y1}-3-(2-
hydroxyethyl)piperazine-1-carboxylate;

tert-Butyl 4-{1-[(35)-4-[(3-cyano-1-naphthoyl)(methyl)amino]-3-(4-
ﬂuorophényl)butyl] azetidin-3-yl}-3-(hydroxymethyl)piperazine-1-carboxylate;
tert-Butyl 4-{1-[(35)-4-[(3,5-dibromobenzoyl)(methyl)amino]-3-(4-
fluorophenyl)butyl]azetidin-3-y1}-3-(hydroxymethyl)piperazine- 1-carboxylate;



fl uor ophenyl ) butyl]azetidm 3-yl }-3-(hydroxynet hyl) pi pe
razi ne-1|-carboxyl ate; 3-Brono-i V-[(25)-2-(4-fluoro

WO b@asts)790t- oxobut yl ] - PCT/SE2006/000759
-met hyl -5-(trifluoromethyl)benzam de;
2-[(3i?)-4-Azetidi n-3-yl norpizol i n-3-yl ] et hanol ; and
[ (3i7?)-4-Azetidin-3-yl norpholin-3-yl]nmethanol .

3-Bromo-N- [(2S)-2-(4-ﬂuor0phenyl)-4-oxobuty1]-N-methyl~5—(triﬂuoromethyl)benzamide;
2-[(3R)-4-Azetidin-3-ylmorpholin-3-yl]ethanol; and
[(3R)-4-Azetidin-3-ylmorpholin-3-yl]methanol.



