1- (4- [benzoyl (methyl) am no] -3- (phenyl) butyl] azetidine derivatives
for the treatnent of gastrointestinal disorders 1 Field of the Invention
The present invention relates to new conpounds of forrmula I, to

phar maceutical conpositions conprising said compounds, and to the use of
sai d conpounds in therapy. BackgrounE of the invention The neurokirdns,

al so known as the tachylcinins, conprise a class of peptide
neurotransmtters which are found in the peripheral and central nervous
systens. The ,three pringipal .tachykinin [re b nce P.GSP), Neurokinin A
( NKA) andlﬂgdﬁég ﬁ?%oggg ;)ﬁ91¥8;”k_gﬂg%p:ﬁé%&%ﬁéﬁz Eﬁggnér known for
Lhe 1 hr o SFFACT pEFS ﬁ% i RECBREEGOR pHRE CHAN SPELAPT B8RP ARE i 11 es
favouringlthe agoni sts SP, NKA and NKB, the receptors are classified as
neurokinin 1 (NKO, neurokinin 2 (NK2) and neurokinin 3 (NK3) receptors,
respectively. There is a need for an orally active NK receptor antagoni st
for the 8 %ﬁnﬁvgkmg.g. respiratory, cardiovascular, neuro, pain,

oncol ogy, and/ or gastrointestinal disorders. In order to

i ncrease the therapeutic index of such therapy it is desirable to obtain
such a cOhpotsedt ipostios silatey tosevo compoundsed! foromilad, toyphamnagedticalas bei ng

selective to said NK receptors. Furtherpore, +t.J ] ecessary
that sai WWP@&%(?%H}PHW% Sgé\%ﬁ?c’% 2 Bhar r?ﬁlgéoﬁffsﬁle Gl%ﬁn%angs?r%et?%%%ﬁi c

properties thus providing an inproved therapeutic and safety profile such
as lower liver enzyne inhibiting properties. It is well known that certain
conpounds nmay cause undesirable effects on cardiac repolarisation in man,
observed as a prolongation of the QI interval on electrocardi ograns (ECG) .
In extrenme circunstances, this drug-induced prolongation of the QI interval
can | eadBagkeround abthemventioni ac arrhyt hmi a cal | ed Torsades de Pointes (TdP;
Vandenberg et al. DbFRG K+ channels: friend and foe. Trends Pharmacol Sci
2001; 22: 240-246), leading ultimately to ventricular fibrillation and
sudden d&hkg #euroknsnsg plserkarapvneas dipt taghpkiniss ccompHgs 2ftess PEPPHAT bi ti on of the rapid
Conponenﬁeu?%aﬁa&ﬁiﬂgﬁlmﬁldaré REhd IMhOGRRLASHE VRGBS ststdtls) TRYmtdese
conpounds. e conpounds bind to the aperture-form ng al pha sub-units of

t he chanp@icipt bleikimisseare §ibsgnechl SPourquekinin AHNKag epd ?@Dg@Prﬁ ng al pha
sub-uni t -0Q= 905k : ERG . Since
ke ol o e A R D e B B ent i el

i ts inhi tpdnitheir slativeselepvltiar fesatring theagohisth BB, NIA aethiNK Bs the gecaptor

prol ongation o he 1 nt i il st { nt - pr i is not a
safety cao‘rﬁgieglﬁsﬁﬁ?o(%ars nglg}-kﬁmfn ﬁ%?’ggﬁgh%%gk(%ﬁj %g%?%%@ﬁ@gg?g%%}g%b effects
and i n arespmtitelyper cent age of people it can | ead to TdP and degeneration
into ventricular fibrillation.1l In particular, it.-is desirable that the NK
recept or antagoni st has a suitabl e bal ance of pharmacodynam ¢ and

pharmacol cinetic properties to nake it therapeutjcally useful. In addition

to havi ngheseistnep@ir an Alls aive NK Eogpitraplegoniyt fier thadrsaBRe@h PoT-8-ant agoni st

needs to | t A RRA MRAR KkhARtdkGRfioper ti es.
Thus, i tre?@%%&%%ﬁ%&ﬁ&%u&agﬁe?%gﬁﬁ’(ogglﬂ?égg}(gln| st ﬂ)g%: a) ﬁsuf ficiently high
af fi ni ti ésordérsilherddt fof iacrent tthargeeiidt e, ofb)chgharmritslddsimbiedo pbteiper t i es

(absorption, distribution and el im Patj on Sprqﬁﬂ%rbtj es%l thatt nad;ﬁg it

possi bl eS¥82 CPW.BO‘HJIdlE’@SSFE?%" ORI PRFRRTTETINR PPRES PHHVE inthe
peri pher e frat HuRBLAREE it it Bfsiich RERRES thARLA GRBiEhe R BRIGVERHIEVE
sufficientl'y high metabolic stability, 'c) sufficiently low affinities to
differ enphdrmanoklmatﬁmaidsnetshmdihpmemhemhm@émeededprptﬁdég@ﬁm%%neI in order
to obtain_,a tol.erabl e safet rofile.and d) liver enzyne (such as CYP3A4)

i nhi biti ﬁ&%%’é@ﬁ“ﬁ & fgfvelgh eg%ziy@@@@fgng&@;gm& drug-drag interactions.
Furthernore, in order to enhance the efficacy of the NK receptor

antagonist, it is beneficial to have an NK antagonist with a long-lasting
conpet i t Iewgbkimvafthaiceitan cepouhds mscepieoindesapble gfgbum capfiecn630887, WO

R T s S e A g A ST T o S
di scl oseider dtirayk butin st getngaihy alihosa prolopatdh @i QAaduidlrhn

ant agoni sts.” 3 . _ .
lead to a type of cardiac arthythmia called Torsades de Pointes (TdP; Vandenberg et al.




"4- Am no- 2- (aryl)-butyl benzarni des and Their Conformationally Constrained
Anal ogues. Pot ent Antagonists of the Human Neurokinin-2 (NK2) Receptor",
Roderi ck MacKenzie, A, et al, Bioorganic & Medicinal Chem stry Letters
(2003), 13, 2211-2215, discloses the conpound

NA2- (3, 4- di chl or opheny1) - 4- (3- nor pholi n-4-yl azetidin-1-yl ) butyli-Nmrethyl ben
zam de which was found to possess functional NK2 receptor antagonistic
properties. WD 96/ 05193, WO 97/27185 and EP 0962457 di scl ose
azetidinyl al kyl |l actam derivatives with tachykinin antagonist activity. EP
0790248 di scl oses azetirlinylal kyl azapi peri dones and

azeti di nyl al kyl oxapi peri dones, which are stated to be tachykinin

ant agoni SHERG MD:12840¢ 45hdand A8 HdsPhaRRceli b Leld o221 260-246)nlyadagk y | pi peri di ne
derivatives clainmed to be tachykinin_ anfagonists. EP 019%?92 i scl oses

azet i di nyllemglyde veniculer Sealiafior And FEMRA € FPeaRBghTicst CpPBRErT es.
V020047 1405 idie FRGhfl3 Esmftiieh: oML aRlafA-BARNNE bodth LikeniBey baer eof An

obj ect of e present nve on was to provide nhovel neurokinin antagonists

usef ul i rthésheompymdA The cddymunddijiett twepetweoroungkphoveinisoifisunds havi ng

wel | - bal anced, phar macoki neti c an har macodynam operties. tline of

the i nverﬁhﬁ%‘ﬁ’lﬂfﬁ@%@’é‘ﬁ?b‘? FRFent &B%a FBR‘?TfB‘é%B g@%‘*’n‘%&ﬂ’% B SRe ner al

formul a (dd pfiflan etﬁ’ééP-%fg%igEB-:Ei'ateé%EheF@%i{%%?ﬁ@H%rﬁayiswi%?edl@l&%ﬂoys.rﬁﬁlc@ct ed from
y n 0

hydrogen, nethyl, ethyl” or 12.1 a rma four, five or six menbered
ring togeiftigrcawliacractidrepctenitidieitninhibdiye nlows sipdlarisatign epd thisriamprifesiA s ni ng an

oxygen atomy X.S propm.or c r.o; ~as well as phar.na L cal nd
pharnacoNHB?E%WPQQQ%%gﬁ?ﬁﬁ?@pg§?¥gqfﬁgaé%P?ﬁgﬁ%Kgﬁ5ﬁ§%§%% §od%m?he conmpound
of for mulgr ke, angrivah Hsk dferieRbsculaNadvone efidtaindeni smal peadetiaRRof deoglet her wi th
the am de nitrogen, forma nDyphoIine_rin%f_In.one enbodi rent, R and R2,
t oget her ipkanHeadhe TeRpribdagprerabign into Faiuauleh THE¥a%OBI ne ring. In one
enbodi mrent, RI and R2, together with the am de nitrogen, forma pyrrolidine
ring.

In particular, it is desirable that the NK receptor antagonist has a suitable balance of

pharmacodynamic and pharmacokinetic properties to make it therapeutically useful. In
addition to having sufficient and selective potency, the NK receptor antagonist needs to be
balanced with regard to relevant pharmacokinetic properiies. Thus, it is necessary that the
NK antagonist has: a) sufficiently high affinities at the different NK receptors, b)
pharmacokinetic propertics (absorption, distribution and elimination properties) that makes
it possible for the dmg to act at the targeted NK receptors mainly in the periphery. For
instance, the NK receptor antagonist needs to have sufficiently high metabolic stability, ¢)
sufficiently low affinities to different ion channels, such as the hERG-encoded potassinm
channel in order to o‘btain a tolerable safety profile and d) liver énzyme (such as CYP3A4)
inhibiting prol:;erties at a low level to prevent drug-drug interactions.

Furthermore, in order to enhance the efficacy of the NK receptor antagonist, it is beneficial

to have an NK antagonist with a long-lasting competitive mode of action at the receptor.

EP 0625509, EP 0630887, WO 95/05377, WO 95/12577, WO 95/15961, WO 96/24582,
WO 00/02859, WO 00/20003, WO 00/20389, WO 00/25766, WO 00/34243,
WO 02/51807 and WO 03/037889 disclose piperidinylbutylamide derivatives, which are

tachykinin antagonists.




5 In one enbodinent, Rl and R2, together with the am de nitrogen, form an
i soxazolidine ring. In one enbodinent, RL and R2, together with the am de
nitrogen, forman oxazolidine ring. The present invention relates to
conpounds of fornmula | as defnmed above as well as to salts thereof Salts
for use in pharmaceutical conpositiogs will be pharmaceutically acceptable
salts, but other salts may be useful "in the production of the conpounds of
formula |I. The conpounds of the present invention are capable of formng
salts with various inorganic and organic acids and such salts are al so
within the scope of this invention. Exanples of such acid addition salts

i ncl ude acetate, adi pate, ascorbate, benzoate, benzenesul fonate, bisulfate,
butyrate, canphorate, canphorsul fouate, citrate, cyclohexyl aul fanate,

et hanesul fonate, fumarate, glutamate, glycolate, hemsuylfate 2-

hydr oxyet fiyhaup-2daateutrmeamigst ad Thek gﬂ%fﬁ’f‘%%m%}ﬁrcg’éﬁqmd‘ﬁd?é{ﬂqwfé?r obr oni de,
hydr of 0diggen: RYCE BB EAfiimar RGBSR JTREG] RecePRI-CRL £ricABIbRRRRYA.f onat e,

2- napht hal enesul fonate, nitrate, oxal ate, “pal noate, persulfate,

phenyl acet at Bicopdaniph Medicinp] Chantisyy Ipitaal(2t08), Ifr23pi-6AAR, disclgaes Hat e,
salicylate, stearate, K succinate,  suylfanmate, sulf.anilate | fate, tartrate,
tosylate‘?ﬁmgﬁﬁﬁéﬁ%@ﬁ%;gﬂgPE ?Wgﬁﬁgﬂﬁﬁg@gﬂﬁﬁﬁgxn%ﬂﬂfﬁ&@gﬂﬁﬁbaIIy accept abl e
sal ts may, HRRneRRAHE dnfch WX ERRd &PId&SPRAdIoNS MiE) Hedbfbr GRMMAREE ONal  manner .
Non- pharmaceut i cal | y-acceptabl e salts may be useful as internedi ates and as
such ar e reepsttirer aspect of the present invention. Acid addition salts may
also be in the formof polyneric salts such as polyneric sul fonates. The
salts may be formed by conventional nmeans, such as by reacting the free
base f or myofostodeop mad ggt 7 Vestdad BRe0er45MalselofOibidheIkda0fhmidegvaiepy opri at e
acid in a solvent or nediumin which the salt is poorly soluble, or in a
sol vent sudHadykipmy atagoplissivit’s renoved in vacua 6 or by freeze drying or
by exchangi ng the anions of an existing salt for another anion on a

sui tabl e i on-exchange resin. Conpounds of forrmula | have one chiral center,
and it | ERWobBEiUNghrsed aetbifylakylbdapipetdoand dndnzeRaghfigdsesipaidonept | cal

i sonmers and enantioners. The. conpounds according to fornmula (1) can be in
the formBEchHestaiehi b taghalias; WE%EHES . e. the single enantioner (the
Renanti omer or the S-enantioner). The conpounds according to formula (1)
can also be in the formof a racemc mxture, i.e. an equinolar m xture of
enant i omale.997M1 é5 campd Orid&58 2hdiestéss hzaidinglatdyktiperiding HenatiFesclramédigal

i somers. .The canpounds .of this invention conprise both m xtures of, and
individuéFf“%%ﬂgg‘ PBH™ i somers. Pharnaceutical fornul ati ons Accor ding
to one aspect of the present invention there is provided a pharnaceuti cal
formul ati on conprising a conpound of fornmula I, as a single enantioner, a

r acenat e BY0781 2 disstases 4refidietlallyd shytafimédes ath dacBykipin ARHEQIeHC PERETS-accept abl e
salts thereof, for use in prevention and/or treatnment of respiratory,

cardi ovascul ar, neuro, pain, oncology, inflamuatory and/or gastrointestinal
di sor der syOTdwE/ ba44Aae aistlbealdud OTRIOBAtdgonists @hd thaus theveeht | on nmay be

adm nistered in standard manner for the disease condition that it is
desired to treat, for exanple by oral, topical, parenteral, buccal, nasal,
vagi nal o, Sigéd B‘J‘Lthé‘gf&éﬁ't Rl ERTda Qs B prbYiad AR it iR inehdosidds ubdbiipn.  For

t hese purposes the ctonpounds of thi's 1nvention nay be Tormul ated by neans
known i n thdagpyantiiither objettevat oo provifle névet coapmmpdséhavingbieBtbslangsdl | et s, capsul es,
aqueous or oily solutions, suspensions, enulsions, creqns, ointnents, gels,
nasal spﬁﬁ?g?séﬁ%$6§P?BW?@@?ﬁfgﬁ%?QKE?@?Hed powders or aerosols or
nebul i sers for inhalation, and for parenteral use (including intravenous,

i ntramuscul ar or infusion) sterile aqueous or oily solutions or suspensions
or sterile emulsions.




7 In addition to the conpounds of the present invention the pharnaceuti cal
conposition of this invention may al so contain, or be co-adm nistered
(simul taneously or sequentially) with, one or nore pharnacol ogi cal agents
of value in treating one or nore disease conditions referred to herein. The
pharmaceutical conpositions of this iynvention will normally be adm nistered
to humans in a daily dose of a conmpound of formula | of fromO.01 to 25
ng/ kg body weight. Alternatively, a daily dose of the conmpound of formula I
fromO0.1 to 5 ng/ kg body weight is adm nistered. This daily dose nay be
given in divided doses as necessary, the precise amount of the conpound
adniniSt%?&%Fﬂﬁthaﬁmﬁg te of adm nistration depending on the weight, age
and sex 0O € patlen eing treated and on the particul ar di sease
condition being treated according to principles known in the art. Typically
unit dosage fornms will contain about 1 ng to 500 ng of a compound of this
i nvent i ormthepedseaeplic @otidklaebmpoundap ikl gendralrfoaiudd (fadm ni strati on may
conveniently contain up to 250 ng (and typically 5 to 100 ng) of a conpound
of the formula (1) or a pharmaceutically acceptable salt thereof In another
exanpl e, for adm nistfiati on by inhalation, a conpound of the formula (1) or
a pharmaceuti cal Ry _ac | e salt thereof may be adm nistered in a daily
dosage range of froth5 to 1 ng, in a single dose or divided into two to
four daily doses. Ipqa flurthgr exanple, for adnministration by intravenous
or intranuscul ar injection-or sion, a sterife solution or suspension
containing up to 10% w w (and typinzal | a~conpbund of the
~formula (1) or a pharmaceutically acCept@ $ hergof may be used.

Medi cal and pharmaceutical use rue present inggntilon provides a method of

treating or preventing a di sease condi wher &i n “afit agoni sm of
tachykinins acting at the NK receptors Henefi ci al], whi ch conpri ses
adm nistering to a subject an effective~afount of a)éonpound of the formula
(1) or a pharmaceutically-acceptable salt thereof The present invention
al so provides the use of a conpound of tfe formula (1) or a
phar maceutically acceptable salt thergof in the 8 preparation of a
medi cament, for use in a disease condi¥i on wherein ant agoni sm of
tachyl ci M¥¥Mcting at the NIC receptors is beneficial. The compounds of
formul a (R1)an0R2AhadchREE Mt bgzaddnyly S€l€fdlt foddh ByEadehSmethyls@hyat RS ahdigreof may be
used in the nuf acture of a nedi canent for use in the prevention or
treatnenﬁb¥ﬁ£§@§§%F8fﬁF9Pm@§F PB%E@@BPHW@lﬁéﬁW@Fnﬁﬁﬁﬁ%Sgﬂéﬁgogy and/ or

gastroink@g&hnghmﬁgﬁﬂggﬁbﬁﬁmgﬁgﬁples of such disorders are asthma, allergic
rhinitis, pul nonary diseases, cough, cold, inflammtion, chronic
obstructive pul nonary di sease, airway reactivity, urticaria, hypertension,
rheumatoid-arthritis, edema, angi ogenesis pain, nigraine, tension headache,
psychosesX istegmeershime: anxi ety, Al zheiner's di sease, schi zophreni a,

Hunti ngton's di sease, bl adder hypernotility, urinary incontinence, eating
di sorder, manic depression, substance dependence, novenent disorder,

cogni ti vas dts a¢ flerma@esily ¥ud HafB&slogicsl0y AesSBabldWalit thetebf, @id di sor ders,

mani a, hypomani a and aggressi on, bipol ar di sorder, cancer, carcinona,

fi br omy aleBiBEoMAERL Eigcamaenndiné sarmpleilignd galls thegioht esti nal hypernotility,
gastric asthma, Crohn's disease, gastric enptying disorders, ulcerative
colitis, irritable bowel syndrome (IBS), inflammatory bowel disease (1F3D)
enesi s, (asderdntbodBhdnn® ] agd RO2[ togethmtwithi theyardids aitdgers forgasherph@me pinggeal

reflux disease (GERD) or functional dyspepsia. Methods of preparation The
conpounds of the fornmula (I) or salts thereof nay be produced by a process

conpri si @xgbne?el&kgo_@ﬁ%t RY o8a ROMBEAAG v thOEniliOhAEG, fdri)anWhdddind @Pound of

the fornmul a

In one embodiment, R1 and R2, together with the amide nitrogen, form a pyrrolidine ring.




F3 OB) wherein R, R2 and X are as hereinbefore defined; and the
conditions are such that reductive al kylation of the conpound of the
formula (11) forms an N-C bond between the nitrogen atom of the azetidine
group of the conpound of formula (I1) and the carbon atom of the al dehyde
group of the conpounds of formula (I?I); or b) reacting a conpound of the
formula (I1) with a conmpound of the formula (IV): wherein X is as

her ei nbefore defined; and L is a group such that al kylation of the conpound
of the formula (I1) forms an N-C bond between the nitrogen atom of the
azetidine group of the conpound of fornmula (I11) and the carbon atom of the
conpounds of formula (1V) that is adjacent to the L group; or c) reacting a
conpound ipénetdnsboflimrent) RA ag¥/R2 b dthea with nigcuiride wirogehefofroamisomzoNdipe 10 , H

s (V) ring.

In one embodiment, R1 and R2, together with the amide nitrogen, form an oxazolidine

ring.

The present invention relates to compounds of formula ¥ as defined above as well as fo 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, cainphorate, camphorsuifonate, citrate, cyclohexyl
sulfamate, ethanesulfonate, fumarate, glutamate, glycolate, hemisulfate, 2-
hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
bhydroxymaleate, lactate, malate, maleate, methanesulfonate, 2-naphthalenesulfonate,
nitrate, oxalate, palmoate, persulfate, phenylacetate, phosphate, picrate, pivalate,
propionate, quinate, salicylate, stearate, succinate, sulfamate, sulfanilate, sulfate, tartrate,

tosylate (p-toluenesultfonate), and undecanoate.

Pharmaceutically acceptable salis may be prepared from the corresponding acid in
conventional manner. Non-pharmaceutically-accepiable salts may be useful as

intermediates and as such are another aspect of the present invention.

Acid addition salts may also be in the form of polymeric salts such as polymeric

sulfonates.

The salts may be formed by conventional means, such as by reacting the free base form of
the product with one or more equivalents of the appropriate acid In a solvent or medium in

which the salt is poorly soluble, or in a solvent such as water, which is removed in vacuo




wherein R1, 1(2 and X are as hereinbefore defined; and L' is a | eaving
group; and optionally form ng a pharmaceutically acceptable salt The
conpounds of the formulae (1i) and (I11) are reacted under conditions of
reductive al kylation. The reaction is typically performed at a non-extrene
temperature, for exanple 0 - 10 C, ip a substantially inert solvent for
exanpl e di chl oronet hane. Typical reducing agents include borohydrides such
as sodi um cyanoborohydri de. The conpounds of the fornmulae (11) and (1V) are
reacted under conditions of alltylation. Typically in the conpounds of the
formula (1V) L is a leaving group such as hal ogen or allcylsul fonyl oxy. The

ti [ iGal: X 4 : le 30
(050 ¢ o By BBk B erR T e iRl Bl 80, A B SR Al Bnioh B T (V)
wi th a conipblendo-efchtdpe résm.nula (VI11): WHI) wherein RL and R2 and are as

her ei nbefore defined; and L" is a group such that al kylation of the
conpound of the formula (VI1) fornms an N-C bond between the nitrogen atom

of the piperidinpe _group _of the conpound of formul VIl) and the carbon

at om of Fﬁ@?&%%&ﬁ%a@%fl%ﬁm9ﬁ9|°91r%1\91=rrt?1) ﬂ‘%dﬁblf"’“?%e'ﬁﬁfé@%%ha the L" group;

and subs et ol B b REALE ! ey iRhd The (B Bacdtaihgho | NSt ance
by a catalytic hydrogenation reaction. The conpounds of the fornmula (111)

may be prapatad) cafi be inchafphnef tHeysingatdréargmarsconpewsnglodattiomer Gherfit a (1 X)

wth a C%n glrxllceir (%‘fthé —gan (r)rrl@ré:JIB.al'hg \c/%l;:\fjounds according to formula (I) can also be in

the form of a racemic mixture, i.e. an equimolar mixture of enantiomers.

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

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

Pharmaceutical formulations

According to one aspect of the present invention there is provided a pharmaceutical
formulation comprising a compound of formula I, as a single enantiomer, a racemate or a
mixture thereof as a free base or pharmaceutically acceptable salts thereof, for use in
prevention and/or treatment of respiratory, cardievascular, neuro, pain, oncology,

imflarmmatory and/or gastrointéstinal disorders.

The pharmaceutical compositions of this invention may be administered in standard
manner for the disease condition that it is desired to treat, for example by oral, topical,
parenteral, buccal, nasal, vaginal or rectal administration or by inhalation or insufflation.
For these purposes the compounds of this invention may be fornmilated by means known in
the art into the form of, for example, tablets, pellets, capsules, aqueous or oily solutions,
suspensions, emulsions, crearns, ointments, gels, nasal sprays, suppositories, finely divided
powders or aerosols or nebulisers for inhalation, and for parenteral use (inchiding
intravenous, intramuscular or infusion) sterile aqueous or oily solutions or suspensions or

sterile emulsions.




12 The conpounds of the forrmula (IV) nmay be prepared, for exanple, by
reacting a conpound of the fornmula (VI) with a conpound of the fornula (X):
,HCH3 PC) wherein L is as hereinbefore defined under conventi onal

acyl ation conditions. The conpounds of the formulae (V) and (VI) may be
react ed under conventional acyl ation,conditions wherein Is an acid or an
activated acid derivative. Such activated acid derivatives are well known
in the literature. They nay be fornmed in situ fromthe acid or they nay be
prepared, isolated and subsequently reacted. Typically L' is chloro thereby
formng the acid chloride. Typically the acylation reaction is performed in

the presence.. on- 1L ; . e
N, N-di i s%%g%g%neﬁ% %# 'ég%(ﬁi%gagﬁseg%@@gﬁoé%e I ner '% &g%]] Vent Slté%nc%f as
di chl or orikit heveeticatmay asorvoetein erte co-edpansdred @Eimillasccogppoiaqusitiafiy)t he f or nul a

(M1) and .(VII]) are known, or be.prepared.in _conventional manner.
Beanpl s T Siotie BB el e o PORER s R S PR ™ coent
i nvent i onopdifitnsatfeesd whewihi ghly conpl ex NMR spectra due to the existence

of conformational isoners. This is believed to be a result from sl ow
rotation about the anmide and/or aryl bond. The follow ng abbreviations are

gsgd Ib In tihe pﬁﬁ:ﬁ_ﬁ@f{hﬁ@ﬂk@ﬂp&ﬁﬁ(ﬁl@@f%@ﬁﬁ@ Wil ﬂohﬁalml o ﬁﬁlﬁl érecStoE i ngljet ;
-doublet; t-triplet; qt-quartet; gn-quintet; mnoultjplet: b-broad;

cm conpl d%uysns Piasedy dosgef FPW‘# piclotrarda beidarp ngp&zg ‘W{gg P%‘%I Wity exanpl es

wi Il descAiteb@uiviiiita BOY dbieBthe hREInAVE RirnQR I from 0.1 to 5 mg/kg body weight
is administered. This daily dose may be given in divided doses as necessary, the precise
amount of the compound administered and the route of administration depending on the
weight, age and sex of the patient being treated and on the particular disease condition

being treated according to principles known in the art.

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this
invention. For example a tablet or capsule for oral administration may conveniently
contain up to 250 mg (and typically 5 to 100 mg) of a compound of the formula (I) ora
pharmaceutically acceptable salt thereof. In another example, for administration by
inhalation, a compound of the formula (I) or 2 pharmaceutically acceptable salt thereof
may be administered in a daily dosage range of from 5 to 100 mg, in a single dose or
divided into two to four daily doses. In a further example, for adminisiration by
intravenous or intramuscular injection or infusion, a sterile solution or suspension .
containing up to 10% w/w (and typically 5% w/w) of a compound of the formula (T) ora
pharmaceutically acceptable salt thereof may be used.

Medical and pharmaceutical use

The present invention provides a method of treating or preventing a disease condition
wherein antagonism of tachykinins acting at the NK receptors is beneficial which
comprises administering to a subject an effective amount of a compound of the formula (I)
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




The follow ng abbreviations are used in the experinental: DI PEA

(AT, Ndi i sopropyl ethyl am ne), 113TTJ

(N, N, Ni Nc-tetramet hyl - 0- (benzotriazol -1-yQuroniumtetrafl uoroborate), DV
(NN-di et hyl f ormam de), THE (tetrahydrofuran) and RT (roomtenperature).
Exanple 1 N [(2S)-4- 344-(Azetidin-18yl carbonvEpi periclin-1-yllazetidin- 1
-yl } -244- fluorophenyllbutvll-3

-bronmo- N-met hyl -5- (trifl uoronet hvfl benzar ni de '

3- Bronp- N R2S) - 2- (4-fl uor ophenyl) - 4- oxobuty-1j-N-nethyl-5-(trifl uoronethypb
enzam de (see nethod 1; 0.16 g, 0 36 mml) and

1-azeti di Pregamﬂoﬂof(aaz@iﬁdadieﬂ-fbrmbﬁmdﬁmsd Jopdipen iwtimie apgeenimerihhod 2; 0.10 g,
0.47 ranol)_ were dissolved in net hﬁieng. hloride (10 miL ) together with a
smal | amo ARy igpnganga BeNEI P KB Yo the resultant sol ution were
added DI PEA (0.14 g, 1.08 mml) and sodiumtri acet oxyborohydride (0.15 g,
0.72 mol ). The 14 m xture was stirred under nitrogen for 4 h at RT. The
m xture ' ' | i1 Reewashe dolvveCRerbitihays at ur at ed
aqueous m&%%ﬁ&twg%&ﬁ%ﬁ% ?%gl.aeélﬁhgﬂg(}g%e%i c phase was filter eo?st hr ough
a phase sepasddtintheantdufaberesdlaverdtcamers forenowndl byveatieperteringat ofThe pr oduct

was purified, by chramatography on sili.ca t hanol . = yl ene

chl ori de, eSDIrARTY, SFRUPESHEL: HHIaPHR S GO9S %g)(agé%og Csiineb aipgr %Ig conpound as a
white foam 1H NWR (500 MHz, CDC13): 1.4-1.8 (cm 611), 2.1 (m 111) 2.2
(gn, 211), 2.3-2.4 (cm 211), 2.5-3.5 (cm 14H), 3.6 (d, 1H, 3.9 (t, 211),
4.1 (t, 2MHExamplefofaack dingrd®d A asthmg, allergicThisifis, puaommary fpepsessAughvedlls . Exanpl e

2 141-F(38)-4-11-3-Bromg-5-(trifluoro I n 11(met hyDam nol - 344-

f1 uor opheﬁ‘i‘ﬁaﬂfﬁ?f ™M °§£°&%"§%S‘%B°§Y§/P‘FJPRR% ?Enéea?‘%ﬁ?"glg%éegl& i he- 4- car boxani de

di formate uﬁidﬂ'ié&hj%j’eﬁeﬁ%ion, theumatoid arthritis, edema, angiogenesis, pain, migraine, tension
3-bromo-N-[(28)-2-(4-fluorophenyl)-4-oxobutyl|-Nnmethy| -5-

(trifluor @m&aﬁéﬂpb@ﬁw% derression. FBEHod Zhemgr 4 $18°a88, STAB TR ) |

1-azetidin; 3-.vl.- i et hyl.pi . dine-4-car; Ide L SRiRINeend 0. 084 g,
0. 40 nmol ?{mé%%t?]?‘g%g%%g bﬁ%dgjhﬁ%ﬁ“g?% %@r@%ﬁnﬁeﬁsit rimet hyl ar nnoni um
cyanobor ohiyghckste:, §bsi09& dgperiders2, movementalirgrdes thamidie dveslestobesicigts RT f or

6h. The resin was filtered off and, washed vvidth net haﬁgéard-[s% e§o| vent of the
filtrate whsrdeanBiautiop Eouser Brr YRR IHEY SEBEIET URS st Y ed by

puri

reversed phase SRIHBAB! AG6APNYia (eRkarkil Bitks Q:tt,gﬁ‘sii:rbfnités@naaﬂﬁ)eﬂ:ﬁmﬂiﬂms anmoni um
formate/formc acid solution (0.1 M NH4CO2H, 0.1 M HCO2H, pH 43 as el uent.
There was gpbtiapsiods, Croisy gdigeaqygastic entpeying disosdes HsergHye colifiy RNS00 Mz,

R0 5 S o A ey o B .3 (o

[ 3- Br ono- Gadilife fiksta&rombtydshiepao v artdy (GERD0farotidnal fiysparsephenvf | but yi |
azetidin-3-vn piperidine-4-carboxam de

Methods of preparation

The compounds of the formula (F) or salts thereof may be produced by a process comprising:

a) reacting a compound of the formula (II) with a compound of the formula (I):




3-Bronp- N-[ (28)-2-(4-fl uorophenyl) -4-oxobutyll -N-nethyl-5-(trifluoromnmethyl)
benzam de (see nethod 1; 1.00 g, 2.24 mmol) and

1-azeti di n-3-yl pi peri di ne-4-carboxam de (see nethod 4; 0.49 g, 2.69 mmol)
and triethylamne (1.24 nL, 9.0 nmol) were dissolved in nethylene chloride
(30 M) together with nmethanol (5 nm.), To the resultant solution was added
sodi um cyanoborohydride (011 g, 3.36 mmol) and the m xture was stirred at
RT for 20 min The sol vent was renoved by evaporation and the residue was
partitioned between nethyl ene chloride and saturated aqueous NaHCO3. The
organi ¢ phase was filtered through a phase separator and the sol vent was
removed by evaporation. The groduct was purified by chromatography on
silica gel (amoni a saturate@ nethanol/nethyl ene chloride, 1-20% nethanol).
There was obtai ned 0. 282, the title conpound. 111 NMR (500 MHz,
CDC13): 8 1.4-3.8 (cm 23H), , 111), 5.8 (b, 111), 6.8-7.4 (cm 611),
7.7 (s, 111); LCVs: mz 6RA ( ). anple 3a In order to obtain

addi tional information regarding e£F§Xi5 solid form suspensi on
crystallisation was carried out at ro epperature in different sol vents.
After approx. 2 weeks the solid formwas check® wth XRPD. Sanpl es
slurried in nethanol, ethanol, /- propane!, aceton and chl orof orm di spl ay
very simlar patterns in XRPD, which differ fromthat of the original
sanple. The crystallinity is not&bly better for the new form The materi al
suspended in ethyl .-th | ket one |di spl ays & conpl etely uni que pattern.
Hot - st age XRPD per f-OrRpEd ™At 1 9 xapedded in i-propanol show that the
X-ray powder pattern is chan 20C. The new pattern is al so
different fromthat of the o 16 Mal eate salt of
1-11-1138)-4-113-Brono- % fl uoronet hyl ) benzoyl1(net hyl )am 1ol- 3- (4-

f 1 uor ophenyl ) butyl | azet indj B=3-yl | pi peXi di ne- 4- car boxam de 1-
{1-[(35)-443-Bronp-5-(trif{l uoromet hyl ) benzoyl anmet hypam no] - 3- ( 4-
fIuorophenyl)butyliazetidﬁn-B-yl}piperidine-égparboxanide (2.0 g, 3.26
mmol ) was di ssolved in hot acetone (20 niL). eic acid (0.74 g, 6.4 mol)
was di ssolved in hot. nethanol (4 nL) and this solution was then added to

the forner, sal utiQn. The conbined. sol utions re left at r t enperature
over ni ghtbgon K. SLadR S aPprpaPE dentia akbr eoriPate i Bt b vas
dilyged Wk&&ﬁgﬁﬁ%?%ﬁﬂndﬂﬂkcbh@o&@idﬁ%%ﬁ%ﬁﬁaU?ﬁ&ﬁ?anVC&wagBﬁﬂ@&ﬂmelT?go 2
resi due was added to a m xture o ol uene ., ).an - pr.opano a
Met hanol FEBeEsRIOP (f8e arstdige givup PHBE FTRR Ogﬁgmﬂaﬁpea&g&ma{bo AMkar

sol uti on y@ge ABHFHNEup a'mem&;bhh&rbfmugng,egr to roomtenperature and then
kept in a freezer overnight. white precipitate was isolated by filtration

and then WBr ieasting a peEprpved obibe &amul (it g cporopd pehgAe gkt &Y hed 2. 4 g of
the title conpound as a white powder. NMVR anal ysis of the product shows
that the sanple consists of approximately 1.5 to 2 nol of maleic acid per
nol of 1-{1-[(35)-44[3-brom-5- ¢

(trifluoromethypbenzoyl L(nethyl) al
yl | pi peri di ne- 4- car boXan ge. R (
(cm 5.811), 2.6-2.7 (m 1H), a7 (4 1), 2.8-3.2 (cm 5.111), 3.2-3.3
(m 1H), 3.3-3.5 (cm 2.7 3.E53.8 m 1.411), 3.9-4.1 (m 0.611),
4.2-4.7 (cm 4.6H), 6.3 2.9H, 6.9-7.3 (m 4.211), 7.4 (to, 111), 8.0
(s, 0.611). The nul eate sq of

1-{1-[(35)-44[ 3-Brono-5-(tiri fl uoronet hyl ) benzoyl ] (et hyl ) am no] - 3-
(4-f1luorophenyOoutyl | azet Fdi n- 3-yl | pi peri di ngpdy car boxam de is
characterized in providing an X-ray powder diffiaction pattern, exhibiting
substantially the followi ng main peaks with d-values (d-value: the spacing

bet ween i . } i : i ;17 Original
Porm of ¢ Hasaay g RARIE: dldPRRTGRa plhud bl Aoyl BbA LB 1 ('

compound of the formula (I} forms an N-C bond between the nitrogen atom of the

Cf-f 1 uor ophenyl ) butyl ] azeti di n- 3-
, B20): a. 1.2 (d, 1.6 H), 1.8-2.2

azetidine group of the compound of formula (II) and the carbon atom of the compounds of
formula (FV) that is adjacent to the L. group; or
¢} reacting a compound of the formmula (V) with a compound of the formula (VI):




Rel ative intensity d-value (A) Relative intensity 18,72 vs 5,48 vs 3,42 vs
9,49 vs 4,92 vs 3,27 vs 9,23 vs

10

R2.

|
R1 N

CF
! 3

X (VD)

wherein R1, R2 and X are as hereinbefore defined; and L’ is a leaving group;

and optionally forming a pharmaceutically acceptable salt.

The compounds of the formulae (IT) and (IIT) are reacted under conditions of reductive
alkylation. The reaction is typically performed at a non-extreme temperature, for example
0 - 10 °C, in a substantially inert solvent for example dichloromethane. Typical reducing

agents include borohydrides such as sodium cyanoborohydride.

The compounds of the formulae (I1) and (IV) are reacted under conditions of alkylation.
Typically in the compounds of the formula (IV) L is a leaving group such as halogen or
alkylsulfonyioxy: The reactionis typically performed at an elevated temperature, for,
example 30 - 130 °C, in a substantially inert solveat for example DMEF.

The compounds of the formula (If) may be prepared in conventional manner, for example

by reacting a compound of the formula VH:




4,77 vs 3,21 vs 8,05 vs 4,45 vs 3,19 vs 5,72 vs 3,69 vs
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with a compound of the formula (VHI):

o
q

wherein R1 and R2 and are as hereinbefore defined; and L™ is a group such that alkylation
of the compound of the formuta (VII) forms an N-C bond between the nitrogen atom of the

(VIID)

piperidine group of the compound of formula (VII) and the carbon atom of the compounds
of formula (VIII) that is adjacent to the L*> group; and subsequently removing the
protective group (-CH(Ph),) as for instance by a catalytic hydrogenation reaction.

The compounds of the formula (IIT) may be prepared, for example, by reacting a
compound of the formula (IX) with a compound of the formula (VI):

0 _H
N
M CH,

Ix)

wherein R1 is as hereinbefore defined under conventional acylation conditions.




The peaks, identified with d-values cal culated fromthe Bragg fornula and
intensities, have been extracted fromthe diffiactogram of
1-{1-[(35)-4-[[ 3- Brono- 5-

(trifluoronmethypbenzoyl] (nethyl)am no]-3-(4-fluorophenyl)butyl]azetidin-3-
yl | pi peri di ne- 4- car boxam de nal eat e. éThe relative intensities are | ess
reliable and instead of nunerical values the follow ng definitions are
used: % Relative Intensity* Definition 25-100 vs (very strong) 10-25 s
(strong) 3-10 m(nedium 1-3 w (weak) * The relative intensities are

derived fromdiffractograrns neasured mjth variables ts. The original form

was al so obtalned f Ilomﬁ urr ter cetonitrile,

i sooct any heTEPRHRAS @%@{q da rodglrﬁq? EJH% F%Hrtl aa 18 For m of
nal eat e %ﬁouﬁ(i ﬁ%ﬂéﬁﬁﬁﬁ]ﬁ(@ﬂ%ﬁraﬁfoﬁ@ﬁuﬁd the formula (X):
(trifluororethyl)benzoyl | (met hyDam nol - 3-(4-fl uorophenyl)butyll azeti di n-3-

yl | pi peri di ne-4-carboxam de followi ng slurrying Sanples slurried in

met hanol , ethanol, i-propanol j_aceton .ud cHl orof orm di splay very simlar
patterns in XRPD, which differ ™fom1 f the original sanple. This form
is characterized in providing an X-r@ p er diffraction pattern,

exhi biting substantially the foll o mai n° peaks with d-val ues (d-val ue:

t he spaci ng between successive paré§ hkl planes in a crystal lattice):

X)

wherein L is as hereinbefore defined nnder conventional acylation conditions.

The compounds of the formulae (V) and (VI) may be reacted under conventional acylation

conditions wherein

CF
L 3

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,
for example N,N-diisopropylethylamine, in a substantially inert solvent such as

dichloromethane at a non-exireme temperature.

The componnds of the formula (VII) and (VIIT) are known or may be prepared in

conventional manner.




Obt ai ned form after suspension in isopropanol d-value (A) Relative
intensity d-value (A Relative intensity d-value (A) Relative intensity
19,1 s 4,94 vs 3,35 vs 10,5 vs 4,91 vs
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Examples

1t should be emphasised that the compounds of the present invention most often show
highly complex NMR spectra due to the existence of conformational isomers. This is
believed to be a result from slow rotation about the amide and/or aryl bond. The following
abbreviations are used in the presentation of the NMR data of the compounds: s-singlet; d-
doublet; t-triplet; gt-quartet; gn-quintet; m-multiplet; b-broad; cm~complex multiplet,
which may include broad peaks.

The following examples will describe, but not limit, the invention.

The following abbreviations are used in the experimental: DIPEA (N, N-
diisopropylethylamine), TBTU (NN NN "tetramethyl-O-(benzotriazol-1-yljuronium
tetrafluoroborate), DMF (N, N-dimethylformamide), THF (tetrahydrofuran) and RT (room

temperature).

Example 1
N-[(28)-4-§3-[4-(Azetidin- 1 -ylcatbonyl)piperidin-1-yilazetidin-1-y1}-2-(4-
fluorophenybutyl]-3-bromo-N-methyl-5-(trifluoromethyl}benzamide
0
o

\C\N\/\/\N

F
3-Bromo-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5-(trifluoromethyl)benzamide
(see method 1; 0.16 g, 0.36 mmol) and 1-azetidin-3-yl-4-(azetidin-1-ylcarbonyl)piperidine
(see method 2; 0.10 g, 0.47 mmol) were dissolved in methylene chloride (10 mL) together
with a small amount of dry methanol (0.2 mL). To the resultant solution were added

DIPEA (0.14 g, 1.08 mmol) and sodium triacetoxyborohydride (0.15 g, 0.72 mmol). The




3,28 vs 10,3 s 4,75 vs 3,19 vs 9,55 vs 4,49 vs 3,11 s 8,09 vs 4,43
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mixture was stirred under nitrogen for 4 h at RT. The mixture was diluted with methylene
chloride and washed twice with saturated aqueons NaHCO; and then with brine. The
organic phase was filtered through a phase separator and the solvent was removed by
evaporation. The product was purified by chromatography on silica gel (methano -
methylene chloride, 10:1). There was obtained 0.14 g (59%) of the title compound as a
white foam. 'H NMR (500 MHz, CDCl;): § 1.4-1.8 (cm, 6H), 2.1 (m, 1H) 2.2 (gn, 2H),
2.3-2.4 (cm, 2H), 2.5-3.5 (cm, 14H), 3.6 (d, 1H), 3.9 (t, 2H), 4.1 (t, 2H), 6.8-7.4 (cm, 6H),
7.7 (s, 1H); LCMS: m/z 654 (M+1) ™.

Example 2
1-{1-[(3.5)-4-[3-Bromo-5-(trifluoromethylbenzoyl }(methylamino]-3-(4-

fluorophenylybutyllazetidin-3-y1} -N.N-dimethylpiperidine-4-carboxamide diformate

8]
-
O
\C\N\/\/\N
x 2 HCO,H
.:

A mixture of 3-bromo-N-[(25)-2-(4-flnorophenyl)-4-oxcobutyl]-N-methyl-5-
(trifluoromethyl)benzamide (see method 1; 0.178 g, 0.40 mmol), 1-azetidin-3-yl-N,N-
dimethylpiperidine-4-carboxamide (see method 3; 0.084 g, 0.40 mmol), acetic acid (0.3
mL), (polystyrylmethyl)trimethylammonium cyanoborohydride (0.098 g, 0.52 mmol) and
methanol was stirred at RT for 6h. The resin was filtered off and washed with methanol.
The solvent of the filrate was removed by evaporation and the product was purified by
reversed phase chromatography (C8) using acetonitrile and aqueous ammonium
formate/formic acid solution (0.1 M NH.CO,H, 0.1 M HCO,H, pH 4) as eluent. There was
obtained 0.23 g (77%) of the title compound. "H NMR (500 MHz, CD;0D: § 1.6-2.0 (cm,
6H), 2.6-4.2 (cm, 24H), 7.0-8.0 (cm, 6H), 8.4 (s, 1H); LCMS: m/z 642 M+




vs 3,02 s 7,75 vs 4,36 s 2,91 s 7,26 s 4,20 vs 6,73 s
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Example 3
1-11-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl[(methylamino]-3-(4-

fluocrophenylbutvi]azetidin-3-v1} piperidine-4-carboxamide

0
0
\E\N\/\/\N CF,
1
Br

H,N
N
3-Bromo-N-[(28)-2-(4-fluorophenyl)-4-oxobutyl}-N-methyl-5-(trifluoromethyl)benzamide

e Y

(see method 1; 1.00 g, 2.24 mmol) and 1-azetidin-3-ylpiperidine-4-carboxamide (see
method 4; 0.49 g, 2.69 mmol) and triethylamine (1.24 mL, 9.0 mmol) were dissolved in
methylene chloride (30 mL) together with methanol (5 mL). To the resultant solution was
added sodium cyanoborohydride (0.21 g, 3.36 mmol) and the mixture was stirred at RT for
20 min. The solvent was removed by evaporation and the residue was partitioned between
methylene chloride and saturated aqueous NaHCOs. The organic phase was filtered
through a phase separator and the solvent was removed by evaporation. The product was
purified by chromatography on silica gel (ammonia saturated methanol/methylene
chloride, 1-20% methanol). There was obtained 0.24 g (17%) of the title compound. 'H
NMR (500 MHz, CDCl): § 1.4-3.8 (cm, 23H), 5.7 (b, 1H), 5.8 (b, 1H), 6.8-7.4 (cm, 6H),
7.7 (s, 1H); LCMS: m/z 614 (M+1) ™. -

Exampie 3a
In order to obtain additional information regarding existing solid form suspension

crystallisation was carried out at room temperature in different solvents. After approx. 2
weeks the solid form was checked with XRPD. Samples slurried in methanol, ethanol, i-
propanol, aceton and chioroform display very similar patterns in XRPD, which differ from
that of the original sample. The crystallinity is notably better for the new form. The
material suspended in ethyl methyl ketone displays a completely unique pattern.

Hot-stage XRPD performed on the sample supended in i-propancl show that the X-ray
powder pattern is changed above 120°C. The new pattern is also different from that of the

original sample.




4,09 vs 6,36 s 4,05 vs 6,14 s 3,90 vs 5, 86
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Maleate salt of 1-{1-[(35)-4-[[3-Bromo-5-(iriflucromethyl)benzoyll(methyl)amino]-3-(4-

flucrophenyhbutyl Jazetidin-3-vl}piperidine-4-carboxamide

1-{1-[(35)-4-{[3-Bromo-5-(trifluoromethyl)benzoyl}(methyDamino]-3-(4-
fluorophenyl)butylJazetidin-3-yl} piperidine-4-carboxamide (2.0 g, 3.26 mmol) was
dissolved in hot acetone (20 mL). Maleic acid (0.74 g, 6.4 mmol) was dissolved in hot
methanol (4 mL) and this solution was then added to the former solution. The combined
solutions were left at room temperature overnight but no useful precipitate could be
isolated. The mixture was diluted with methanol and the solvent was removed by
evaporation. The residue was added to a mixture of toluene (17 mlL} and 2-propanol (50
mL). Methanol (20 mL) was added and the mixture was heated until a clear solution was
obtained. The solution was cooled to room temperature and then kept in a freezer
overnight. A white precipitate was isolated by filtration and then dried at reduced pressure
for 48 h. There was obtained 2.4 g of the title compound as a white powder. '"H NMR
analysis of the product shows that the sample consists of approximately 1.5 to 2 mol of
maleic acid per mol of 1-{1-[(35)-4-{[3-bromo-5-
(trifluoromethyl)benzoyl](methyl)amino]-3-(4-fluorophenyl)butyl]azetidin-3-
yl}piperidine-4-carboxamide. 'H NMR (500 MHz, D,0): 8 1.2 (d, 1.6 H), 1.8-2.2 (cm,
5.8H), 2.6-2.7 (m, 1H), 2.7 (s, 1H), 2.8-3.2 (cm, 5.1H), 3.2-3.3 (m, 1H), 3.3-3.5 (cm,
2.3H), 3.5-3.8 (mm, 1.4H), 3.9-4.1 (m, 0.6I), 4.2-4.7 (cm, 4.6H), 6.3 (s, 2.9H), 6.9-7.3 (m,
4.2H), 7.4 (m, 1H), 8.0 (s, 0.6H).

The maleate salt of 1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl}(methyl)amino]-3-
(4-fluorophenyl)butyllazetidin-3-yl }piperidine-4-carboxamide is characterized in
providing an X-ray powder diffraction pattern, exhibiting substantially the following main
peaks with d-values (d-value: the spacing between successive parallel A&/ planes in a

crystal lattice):




vs 3,84 s 5,72 vs 3,64 s 5,41 s 3,58 vs
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Original form of the maleate salt

d-value | Relative d-value Relative d-value Relative

(A) intensity J(A) intensity | (&) intensity
18,72 Vs 5,48 vs 3.42 Vs
9,49 Vs 4,02 Vs 3,27 Vs
9,23 Vs 4,77 VS 3,21 Vs
8,05 Vs 4.45 Vs 3,16 Vs
5,72 Vs 3,69 vs

The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 1-{1-[(35)-4-[{3-Bromo-5-
(trifluoromethyl)benzoy!](methyl)amino]-3-(4-fluorophenyl)butyl]azetidin-3-
yl}piperidine-4-carboxamide maleate. The relative iniensities are less reliable and instead

of numerical values the following definitions are used:

% Relative Intensity®* | Definition
25-100 vs {very strong)
10-25 s (strong)

3-10 m (medium)
-3 w {weak)

~ * The relative intensities are derived from diffractograms measured with variable slits.

The original form was also obtained following slurrying in water, n-heptan, acetonitrile,

isooctan, THF and methyl isobutyl ketone at room temperafure.




5,26 s 3,51 vs 5,16 s 3,42 vs 19

(trifluoronethyl)benzoyllinmethyl)am no]-3-(4-fluorOPhenyl)butyljazetidin-3-
y1} pi peri di ne- 4-carboxam de nal eate. The relative intensities are | ess
reliable and instead of numerical values the follow ng definitions are
used: % Rel ative Intensity* DefnitioTS

Form of maleate salt of 1-{1-[(35}-4-[[3-Bromo-5-
(triflnoromethvl)benzovyl](methyl)amino]-3-(4-fluorophenyilbutyllazetidin-3-

vi}piperidine-4-carboxamide following slurrying

~ Samples shirried in methanol, ethanol, i-propanol, aceton and chloroform display very
similar patterns in XRPD, which differ from that of the original sample. This form is
characterized in providing an X-ray powder diffraction pattern, exhibiting substantially the
following main peaks with d-values (d-value: the spacing between successive parallel 2kl

planes in a crystal lattice):

Obtained form after suspension in isopropanol
d-value | Relative d-value Relative d-value Relative
(A) intensity J(A) intensity §(4) intensity
19,1 5 4,94 Vs 3,35 Vs
10,5 N 4,91 vs 3,28 Vs
10,3 S 4,75 A 3,19 \£
9,55 Vs 4,49 Vs 3,11 s
8,09 Vs 4,43 Vs . 3,02 s
7,75 Vs 4.36 s 2,91 s
7.26 8 4,20 Vs
6,73 ] 4,09 vs
6,36 8 4.05 Vs
6,14 S 3,90 Vs
5,86 Vs 3,84 8
5,72 V3 3,64 $
5,41 8 3,58 Vs
5,26 8 3,51 vs
5,16 S 3,42 Vs

The peaks, identified with d-values calenlated from the Bragg formula and intensities, have
been extracted from the diffractogram of the obtained form of 1-{1-[(35)-4-[[3-Bromo-5-




25-100 vs (very strong) 10-25 s (strong) 3-10 n(nedium 1-3 w (weak) * The
relative intensities are derived fromdiffractograns measured with variable
slits. Formof 1-

4.14(35)-4-113-Brono-5-(trifluoronethyl)benzoyl | (met hyDam nol - 3- (4-

fl uorophenyl ) butyl | azeti di n- 3-v1l pi pgs(i di ne- 4- car boxam de nal eate foll ow ng
hot - stage XRPD XRPD perforned on the& sanple supended in i-propanol show
that the X-ray powder pattern is changed above 120C. The new pattern is
also different fromthat of the original sanple. This formis characterized
in providing an X-ray powder difllaction pattern exhi biting substantially

the foll owi nhg nmain eaks d-v I ng between
successi WEyarogehg) W?Ylgpﬁtﬁ:lgém?lﬂo ;j@ ?fé"f Fyégfetﬁ%oa%al ged formafter
suspensi ?%piﬂ%n&ﬁ@ﬂk@%ﬁﬁiude mkIGE eﬁ&@&aﬁ@ﬁﬁeﬂﬂb@h@ées@féhaﬂelam instead ntensi ty

d-val ue Rel ative intensity
of numerical values the following definitions are used:

% Relative Intensity* | Definition
25-100 vs {very strong)
10-25 s (strong)

3-10 m (medium)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with variable slits.

Form of 1-{1-[(38)-4-[[3-Bromo-3-(trifluoromethyl)benzoyll(methylamino}-3-(4-
fluorophenvl)butyl lazetidin-3-vI}piperidine-4-carboxamide maleate following hot-stage
XRPD

XRPD performed on the sample supended in i-propanol show that the X-ray powder
pattern is changed above 120°C. The new pattern is also different from that of the original

sample.

This form is characterized in providing an X-ray powder diffraction pattern, exhibiting
substantially the following main peaks with d-values (d-value: the spacing between

successive parallel A&7 planes in a crystal lattice):

Obtained form after suspension in isoprepanol - increased temp

d-value | Relative d-value Relative d-value Relative

(A) intensity (A) intensity J (&) intensity
17,4 s 7,04 vs 456 Vs
10,8 s - § 658" V§ 4.04 Vs
8,65 8 498 Vs 3,65 Vs
8,72 S 481 Vs 3,43 VS
7,36 v§ 4,76 Vs 3,34 Vs




d-value (A) Relative intensity 17,4 s 7,04 vs 4,56 vs 10,8 s 6,58 vs 4,04
vs 9,65 s 4,98
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The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of the obtained form of 1-{1-[(35)-4-[[3-Bromo-5-
(trifluoromethyl)benzoylj(methyl)amino]-3-(4-fluorophenybutyljazetidin-3-y1}
piperidine-4-carboxamide maleate following hot-stage XRPD. The relative intensities are

less reliable and instead of numerical values the following definitions are used:

% Relative Intensity* | Definition
25-100 vs (very strong)
10-25 s (strong)

3-10 m (medium)

1-3 w (weak)

* The relative intensities are derived from diffractograms measured with variable slits.

Form of 1-{1-[{38)4-[[3-Bromo-5-(trifluoromethyl)benzoy] |(methyliamino]-3-(4-

fluorophenyl)butyl]azetidin-3-yl | piperidine-4-carboxamide maleate following suspension
in methyl ethyl ketone

A further form of 1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl [(methylamino]-3-
(4-fluorophenyl)butyl]azetidin-3-y1} piperidine-4-carboxamide was obtained following
suspension in methyl ethy! ketone. This form is characterized in providing an X-ray
powder diffraction pattern, exhibiting substantially the following main peaks with d-values

(d-value: the spacing between successive parallel 2%/ planes in a crystal latiice):




vs 3,65 vs 8,72 s 4,81 vs 3,43 vs 7,36 vs 4,76 vs 3,34 vs 20
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Obtained form after suspension in metyl ethyl ketone

d-value | Relative d-value Relative d-value Relative

A) intensity  §(3) intensity (&) intensity
10,5 Vs 5,28 Vs 4,10 Vs
8,47 VS 5,16 Vs 3,75 Vs
7,49 Vs 4,75 Vs 3,53 Vs
6,87 Vs 4.64 vs 3,33 V8
6,38 Vs 4,49 Vs 3,07 Vs
6,20 Vs 4,31 Vs 2,99 Vs
5,85 Vs 4,21 Vs 2.89 vs

The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of the obtained form of 1-{1-[(3.5)-4-[[3-Bromo-5-
(trifluoromethyl)benzoyl](methyl)amino]-3-(4-fluorophenylbutyljazetidin-3-
yl}piperidine-4-carboxamide maleate following suspension in methyl ethyl ketone. The
relative intensities are less reliable and instead of numerical values the following

 definitions are used:

% Relative Intensity* | Definition
25-100 ' vs (very strong)
10-25 s (strong)

3-10 m (medinm)
1-3 w (weak)

* The relative intensities are derived from diffractograms measured with variable slits.

X-rav powder diffractometry (XRPD)

XRPD experiments were performed on a D8 Advance diffractometer (Bruxer AXS GmbH,
Karlsruhe, Germany) with Bragg-Brentano geometry, equipped with a VANTEC-1
position sensitive detector (PSD). Nickel-filtered Cu K, radiation was used. The samples,

approx. 10 mg, were mounted on a zero-background holder (silicon crystal). Data was




The peaks, identified with d-values cal culated fromthe Bragg fornula and
intensities, have been extracted fromthe diffractogram of the obtained
formof 1-{1-[(38)-443-Brono-5-
(trifluoromethypbenzoyl) (net hyDam nol - 3- (4-fl uorophenyl ) butyl | azetidin-3-y1l
) piperidine-4-carboxam de maleate fgll owi ng hot-stage XRPD. The relative
intensities are less reliable and inStead of nunerical values the follow ng
definitions are used: % Relative Intensity* Definition 25-100 vs (very
strong) 10-25 s (strong) 3-10 m(nmedium 1-3 w (weak) * The relative
intensities are derived fromdiffractograns nmeasured with variable slits.
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suspensi on in nethyl hyl ketone A further form of

141- [ ( 3SyondsgorBlingrip25-47f wide detreORBUIGY) BERFBRIEFi net hypani no] - 3-
(4-fluorophenyl)butyllazetidin-3-yllpiperidine-4-carboxam de was obtai ned
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d-value (A) Relative intensity d-value (A) Relative intensity d-value (A)
Rel ative intensity 10,5 vs 5,28 vs 4,10 vs 8,47 vs 5,16 vs 3,75
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Example 4
3-Bromo-N-((2.8)-2-(4-fluorophenyl)-4- {3-[4-(morpholin-4-ylcarbonylpiperidin-i-

1lazetidin-1-v1 butyl)-N-methyl-5-(irifluoromethyDbenzamide
0

S0

\C\N\/\/\N

,:
3-Bromo-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5-(trifluoromethyl)benzamide
(see method 1; 0.14 g, 0.31 mmol) and 4-{(1-azetidin-3-ylpiperidin-4-
yl)carbonyljmorpholine (see method 5; 0.11 g, 0.42 mmol) were dissolved in methylene
chloride (10 ml.) together dry methanol (0.2 mL). To the resultant solution were added
DIPEA (0.12 g, 0.94 mmol) and sodjum triacstoxyborohydride (0.13 g, 0.63 mmol}. The
mixture was stirred under nitrogen for 4 h at RT. The mixture was diluted with methylene
chloride and washed twice with saturated aqueous NaHCOs and then with brine. The
organic phase was filtered through a phase separator and the solvent was removed by
evaporation. The product was purified by chromatography on silica gel (methanol -
methylene chloride, 10:1). There was obtained 0.11 g (53%) of the title compound as a
white foam. "H NMR (500 MHz, CDCL): & 1.4-3.8 (cm, 32H), 6.8-7.4 (cm, 6H), 7.7 (s,
1H); LCMS: m/z 684 (M+1)™.

Preparation of Starting Materials

The starting materials for the examples above are either commercially available or are
readily prepared by standard methods from known materials. For example, the following

reactions are an illustration, but not a limitation, of some of the starting materials.




vs 7,49 vs 4,75 vs 3,53 vs 6,87 vs 4,64 vs 3,33 vs 6,38 vs 4,49 vs
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Methed 1
3-Bromo-N-[{25)-2-( 4-fluorophenyl)-4-oxobutyll-N-methyi-5-( trifluoromethylbenzamide

0
OY\-/\N CF3
H F !
: Br

F
(d)  3-Bromo-N-[(25)-2-(4-fluorophenyl) )pent-4-en-I1-yl]-N-methyl-5-
(trifluoromethyl)benzamide

"To a solution of [(28)-2-(4-fluorophenyl)pent-4-en-1 -yl Jmethylamine (see Bioorg. Med.
Chem. Lett; 2001; 265-270; 0.54 g, 2.8 mmol) and 3-bromo-5-triftuoromethy! benzoic acid
(0.81 g, 3.0 mmol) in DMF (7 mL) were added TBTU (0.96 g, 3.0 mmol) and DIPEA
(1.41 g, 10.9 mmol). The reaction mixture was stirred under nitrogen overnight at RT and
then partitioned between ethyl acetate and an aqueous NaHCOs solution. The aqueous
phase was extracted trice with ethyl acetate. The combined organic solutions were washed
trice with water and then dried by a phase separator column. The solvent was removed by
evaporation and the product was purified by chromatography on silica gel (ethyl acetate —
beptane 10% to 17%). There was obtained 0.86 g (68%) of 3-bromo-N-[(25)-2-(4-
ﬂuorophenyl)pent»ét-en—l-y1]~N-methy1—5-(triﬂuoromethyl)benzamide, "H NMR (500
Mz, CDCly): 2.1-3.8 (cm, 8H), 4.9-5.1 (m, 2H), 5.53-5.8 (mn, 1H), 6.8-7.4 (cm, 6H), 7.8 (s,
1H). LCMS: mv/z 445 (M+1)t.

(b)  3-Bromo-N-{(25}-2-(- 4-fluorophenyl)-4-oxobutyl]-N-methyl-53-
(trifluoromethyl)benzamide

To a solution of 3—bromo-N—_[(2S)—2-(4—ﬂuoropheny1)pent—4—en-1-yl]—N-methyl—S -
(trifluoromethyl)benzamide (0.86 g, 1.9 mmol) in acetone (45 ml.) were added OsO4
(2.5% in t-butyl alcohol, 0.49 mL, 0.039 mmol) and 4-methylmorpholine-4-oxide (041 g,
3.5 mmol). The solution was stirred under nitrogen at RT ovemight and then an agueous
solution of NaFISO; (39%, 45 mL) was added. The mixture was stirred for 2 h, diluted
with water and then extracted twice with methylene chloride. The combined organic
solutions were separated by means of a phase separator column and the solvent was

removed by evaporation. The residue (1.08 g) was dissolved in THF (18 mL) and water




3,07 vs 6,20 vs 4,31 vs 2,99 vs 5,85 vs 4,21 vs 2,89 vs The peaks,
identified with d-values calculated fromthe Bragg fornula and intensities,
have been extracted fromthe diffractogram of the obtained form of
1-{1-[(38)-4-R3-Brono- 5-

(trifluoronethypbenzoylKnethyl)aninq%§3-(4-fluoroPhenyI)butyI]azetidin-3-
yl | pi peri di ne- 4-carboxam de nal eate Tol | ow ng suspension in nethyl ethyl

ket one. The relative intensities are less reliable and instead of nunerical
values the follow ng definitions are used: % Rel ative Intensity*

(4.5 mL) and to the resultant solution was added NalO4 (0.73 g, 3.4 mmol). The mixture
was stirred under nitrogen overnight at RT. The mixture was partitioned between
methylene chloride and water. The aqueous phase was extracted with methylene chloride
and then the combined organic schutions were washed with brine and separated by means
of a phase separator column. The solvent was removed by evaporation. There was obtained
0.78 g (90%) of the title compound. "H NMR (500 MHz, CDCL): 2.4-4.4 (cm, 8H), 6.2-8.2
(cm, 7H), 9.8 (s, 1H); LCMS: m/z 447 (M+1)".

Method 2
1-Azetidin-3-yl-4-(azetidin-1-vlcarbonyl}piperidine
0

D“J\Q

(a) tert-Butyl 4-(azetidin-1-ylcarbonyl)piperidine-1-carboxylate

T

B

1-(tert-Butoxycarbonyl)piperidine-4-carboxylic acid (0.40 g, 1.75 mmol) was dissolved in
dry DMF (5 mL) and to the solution were added DIPEA (1.22 mL, 7.0 mmol), TBTU (0.67
g, 2.1 mmol) and azetidine (0.12 g, 2.1 mmol). The reaction mixture was stirred at RT for
12 h. The mixture was diluted with methylene chloride and then washed with an aqueous
solution of HCI (2 M) and then with an aqueous solution of NaHCOs (sat.). The phases
were separated by means of a phase separator column and the solvent was femoved by
evaporation. There was obtained 0.50 g (100%) of tert-butyl 4-(azetidin-1-
ylcarbonyl)piperidine-1-carboxylate as a crude solid. ' NMR (500 MHz, CDCls): 1.4-1.5
(s, 9H), 1.6-1.9 (m, 5H), 2.2-2.4 (m, 3H), 2.6-2.8 (m, 2H), 3.9-4.2 (m, 5SH).

(b)  4-(Azetidin-1-ylcarbornyl)piperidine

tert-Butyl 4-(azetidin-1-ylcarbonyl)piperidine-1-carboxylate (0.50 g, 1.86 mmol) was
dissolved in methylene chloride (10 mL) and to the solution was added trifluoroacetic acid
(2.12 g, 18.6 mmol). The mixture was stirred at RT overnight and then the solvent was
removed by evaporation. The residue was dissolved in a small amount of methanol and

THE and the solution was then loaded on a cation exchange sorbent (Isolute® SCX-2; 10




Definition 25-100 vs (very strong) 10-25 s (strong) 3-10 m(nmedium 1-3 w
(weak) * The relative intensities are derived fromdifflactograms measured
with variable slits. X-ray powder diffractometry (XRPD) XRPD experinents
were performed on a D8 Advance diiactonmeter (Bruxer AXS GrbH, Karl sruhe,
Gernmany) w th Bragg-Brentano geometry, equi pped with a VANTEC-1 position
sensitive detector (PSD). Nickel-filtered Cu I c radiation was used. The
sanpl es, approx. 10 ng, were nounted on a zero-background hol der (sil.icon
crystal). Data was 22 collected using continuous scan node in the range
1-50 20, with a step size of 0.017 and a step tine of 0.5 sec. A variable
(V20) divergence slit and a detector slit of 12 mm corresponding to a 3.47

wi de detgc '
CHBY coMRAON: WL LW AP B b BFoasl 306 rXRBRSIGGiaed on the

instru ove, using sinilar settings with an acconpanying MV
chanber s(anr&iK@ﬁne%l G’mlsblvlﬁa masrerveed Gesmaprrytion. Thernwes edaines B Ansyco
te erature contr ol
P 100%) of 4—(azetldm- -ylearbonyl)piperidine. 'H NMR (500 MHz, CDCL): 1.4-1.5 (i,
4H), 2.0-2.2 (m, 3H), 2.4-2.5 (m, 2H), 2.9-3.0 (d, 2H), 3.7-3.8 (1, 2H), 3.9 (5, 1H), 4.0 (¢,

2H).

(c) 4-(Azetidin-1-ylcarbonyl)-1-[1-(diphenylmethyl) azetidin-3-ylf piperidine

To a mixture of 4-(azetidin-1-ylcarbonyl)piperidine (0.34 g, 2.0 mmol) and 1-
(diphenylmethyl)azetidin-3-one (see Bioorg. Med. Chem. Leit.; 13;2003; 2191-21 94, 0.37
g, 1.6 mmol), methanol (5 mL) and acetic acid (0.1 mL) was added (polystyrylmethyl)
trimethylammonium cyanoborchydride (4.1 mmol/g, 0.61 g). The reaction mixture was
heated for 10 min at 120°C using microwave single node heating and then filtered through
a phase separator. The solvent was removed by evaporation and the product was purified
by chromatography on silica gel (muetbanol - methylene chloride, 5:95). There was
obtained 0.42 g (70%) of 4-(azetidin-1-ylcarbonyl)-1-[1-(diphenylmethyl)azetidin-3-
yl]piperidine as a colorless foam. 'H NMR (500 MHz, CDCl3): 1.6-1.7 (m, 2H), 1.7-1.8
(m, 45D, 2.0-2.1 (m, 1H), 2.2 (qn, 2H), 2.7-2.8 (m, 2H), 2.8-3.0 (m, 3H), 3.4 (t, 2H), 4.0 (1,
2H), 4.1 (1, 2H), 4.4 (s, 1H), 7.1-7.2 (t, 2H), 7.2-7.3 (t, 4H), 7.4 (d, 4H); LCMS: m/z 390
M+D*

(d)  I-Azetidin-3-yl-4-(azetidin-1-ylcarbonylpiperidine

4-(Azetidin-1-ylcarbonyl)- 1-[1-(diphenylmethyl)azetidin-3-yl|piperidine (0.42 g, 1.1
mimol) was dissolved in ethanol and to the resultant solution was added palladium
hiydroxide on carbon (0.15 g) and ammonjum formate (0.28 g, 4.4 mmol). The reaction
mixture was heated for 4 min at 120°C using microwave single node heating. The catalyst
was filtered off by means of a phase separator and the filter cake was washed with ethanol.
The solvent was removed by evaporation and the residue was dissolved in metbanol (1
mL) and THF (10 mL). The solution was loaded on a cation exchange sorbent (Isolute®
SCX-2; 10 g). The column was washed with THF and the prodﬁct was then eluted with
ammonia saturated methanol. The solvent was removed by evaporation and there was

obtained 0.25 g of the title compound as colourless oil. 'H NMR (500 MHz, CD;OD):




23 Exanple 4 3-Bronp-N425)-2-(4-fl uorophenyl)-4-

{3[ 4- (nmor phol i n-4-yl car bonyl | pi neri di n-1-

1/ 11azetidin-1-yl I butvl)-Nnethvl-5-(trifluoronethylben7gm de

3-Bronp- N-[ (25) - 2- (4-fl uorophenyl) -4-oxobutyl | -Nnethyl-5-(trifluoronethyl)
benzam de (see nmethod 1; 0.14 g, 0.31, nmol) and

4-[(1-azetidin-3-ylpi peridin-4- yl)carbonyl]norpholine (see nethod 5; 0.11

g, 0.42 mmol) were dissolved in nethylene chloride (10 nlL) together dry

met hanol (0.2 nlL). To the resultant solution were added DI PEA (0.12 g, 0.94
mmol ) and sodi um triacet oxyborohydride (0.13 g, 0.63 nnDI) The m xture was

et hy | endOch GhiAH. B ARl ot & EaDn 2aP ot D SR 00 ‘NARRES ‘and then

wi th briga.Thg) alsganke, akEermesCis mened (ki Sugh a phase separator and
t he sol vent was renmoved by evaporation. The product was purified by

chromat ography on silica gel (nethanol - nethylene chloride, 10:1). There
was obt aivgRed3 11 g (53% of the title conmpound as a white foam 111 NWR

(500 Mz, CDCI3): 8.7 4 (cm 6H), 7.7 (s, 1H): LOVE:
nx 684 ‘%“ r%%%‘?'{f?c%%v T%erl als The starting materials

for the exarrpl es above are eitherQcommercially available or are readily
prepared by standard net hods f materials. For exanple, the
following reactions are an illudtratiapn, but not a limtation, of sone of
the starting materials. 24 Method 1
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3- Br ono- Nirff REMS2m(A3 1l viripphenyl) - 4- oxobut yl i - N- et hy 1- 5-
(trzfluoronethyl)benzam de To a sol uti on of
3-brono-N-[(28)-2-(4-fluoroPhenyl) pent 4-en-1-yli-N-nethyl-5-

(trifl uor )ret hyt ])@W@%@ﬁy@(o@et&ﬁn—g—yﬂw 2 dmh))lpqaerzcawfe#ﬂm@oa(aﬁiﬁdM) were added
Csat (2.5%in t-butyl alcohol

4- et hy| nbEIp%Plieﬁ@mfﬂB’J()?%fél o9 Pllgﬂ“d?f’s“ #?Wy e %%l%l%pug SRSt i rred

under ni t&%ﬁz@dﬁipﬁi (@ﬁﬁ,r)ahmtthmtiohmrewadaqm'ﬁmo sabgum omobf NaHS03 (39%
45 m) was added. The mi xture_ was stirred f @ ed %téﬂ wat er and
then ext r REEH(OAkindle Ivd mrohenth FAMETA ABTIRY, g"m”i*ﬁ C &yt or gani ¢

sol uti O”Smi‘}ﬁ% %ﬁ%ﬁ@é &k BvrelBaRB rRfi4a. Mﬂ@cﬁ@ompmlaﬁ oﬂNﬂ{EMasand t he
sol vent was by evaporation. The resi d el P g) dsol ved in
THF (18 nd@de@_mji themisture was extracted three times with methylene ch oride. The com me
organic layers were washed with brine and dried over MgSO4. The solvent was removed
" by evaporation and the product was purified by reversed phase chromatography (C8) using
acetonitrile and agueous ammonium acetate solution (0.1 M) as eluent. There was obtained
0.20 g (59%) of 1-[1-(diphenylmethyl)azetidin-3-yl]-N, N-dimethylpiperidine-4-

carboxarnide. “HL NMR (500 Mz, CDCls): § 1.6-2.0 (em, 6H), 2.4-2.5 (m, 1H), 2.8




25 (4.5 mM ) and to the resultant solution was added Nalat (0.73 g, 3.4
nmol ) The m xture was stirred under nitrogen overnight at RT. The m xture
was partitioned between nethylene chloride and water. The aqueous phase was
extracted with nethyl ene chloride and then the conbi ned organi c sol utions
were washed with brine and separated_by neans of a phase separator col um.
The sol vent was renoved by evaporati©oh. There was obtained 0.78 g (90% of
the title conmpound. 1H NWR (500 MHz, CDCl13): 2.4-4.4 (cm 8H), 6.2-8.2 (cm
711), 9.8 (s, 111); LCVMs: mz 447 (M+l)+. Method 2

1- Azeti di n-3-v1-4-(azetidin-I|-yl carbonvfl pi peridi ne (a) tert-Butyl

4- tidin-hyl b [ i di ne-1- boxyl

1. (Cort- 601 2Ry & Ar o Foi et HH0ngc it Eab ARG 0 TP P07 26" 0 1448 ol ) vas
di ssol veq}ﬁ.@@ﬁg:%m@/ﬁ?‘td to the solution were added DI PEA (1.22 nal,
7.0 mol ), "TBTU (0.67 g, 2.1 nmol) and azetidine (0.12 g, 2.1 mmol). The

reaction mxture was stirred at RT for 12 h. The m xture was diluted wth

met hyl e“?%Ch' 9%9%%9%1&%%&3@@%%Qrzwn&-ta-ca;bomwus solution of HC (2 M

and t hen t h® an aquedus so of NaHCO3 (sat.). The_ phases were
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4- (azeti &?”?ﬁ-‘i’%ﬁ %“lirlﬁ%ﬁhyf\f@?%?egﬁ)?kl ne-%yligff%gxyl a’?ﬁelpégs a crﬁude solei d. 11l NVR

(500 NMHz (0.0DEIBY3 minol)-diss@vedsn n@hizhol (1 mb.) andaceh 205 ()3 mb) waspdded. pe 3171

2.6-2.8 (m_ 2 . 9:-4, 5H). 1.0 -y iqperi di ne
tert- But &F*%%?&?‘F&? fader é}l%]é"éreg@n@ﬁrg%tg bt bt b’%@%‘?gﬁiﬁgg g, 1.86
m ol ) wasrotgiss sy etCéte@dhh yolesnt wahiteornieltby( ev@partjonand thers wite sol uti on was
added trifl uor et ig aci .12 8.6 nmmol ). The m xture was stirred at
RT over nigﬁﬁpeﬁﬁgqtgtfé% °?Wletg%%‘%/°§mpgeﬂvadsl removed by evaporation. The residue
was dissolved in a small anount of nethanol and THE and the solution was
then | oaded on a cation exchange sorbent (lsolute(r) SCX-2; 10 26 g). The
col um wa¥ethgdhed with THE and the product was then eluted with amonia
sat ur at ed_geidaanolipintiginsalon®okanids renoved by evaporation. There was

obt ai ned 0.3Z g Z%f%fg% of 4-(azet|.din-1-yl carbonyl)piperidine. 1H NVR (500
MHz, CDC13): 1.4-1.5 (m 411), 2.Q9-2.2 (m 311), 2.4-2.5 (m 211), 2.9-3.0
(d, 211), 3.7-3.8 (t, 2H), 3.9HHS, , 4.0 (t, 2H. (c¢)

4- (Azeti di n-hyl carbonyl)-1-0- (di phe ypazetidin-3-ylipiperidine To a
m xture of 4-'(azetidin-I-ylcarbonyl)piperidine (0.34 g, 2.0 mmol) and 1-
(di phenyl net hyDazet i di n- 3-one (see Bi oorg. fed. Chem Lett.; 13; 2003;

2191- 2194, 0. 37r194; | Nz B erbdBnd - radpehragetic acid (0.1 nl) was
added (pgﬁ{/st 3@%#&]’1@1%‘? né‘ﬁ'{/?glg@r%nri&ﬁﬁ%/anobonohydri de )géﬁii#&[mol I)g,

0.61 g). Tehemixaeof pperidive4reasbasaiidedhiea §HPmpd. ril¢ipheny rsgel m cr owave
single nofe, Neal kg A, Bep, TLAL 8 Sebal BIAUAB.a sage SABRLM@nThe sol vent
was removed b evap(ﬁa ron and the’product was purified by chromatography
on silicaB3aell)anttdetinatid (3 mbt Wisd addel @plysyiyiestng) igmethyipa®@iiRas obt ai ned
0.42 g (70% ,of .4~ t.idinTh I = 14 i tsh¥in)aaz8ferdi n- 3-

yl i pi perii @oggyggcgeé( '(%rnfnéé;;sl-g’ %%%211?’%% SB%QWQ%S) T 1.6-1.7 (m
211), 1. usingBnicrowadddpgle Rod®-h2ating( The, resid wps filkerad ¢fgend thasplvenpwa 2. 8 (m  211),

2.8-3.0 311), 3.4 (t,2H. 4.0.(t, . t, 211), 4.4 (s, 111),
7.1-7.2 E?@Oﬁ%%xwm%%“ﬁ@,W?f&%ff‘ﬂs‘%%ggﬁ?gffﬁﬁl%'ﬁLovsz ) 39(()S(M+1)) (d)
1- A2et i di @iphedylméyigzetdinsnipippddias-bompbiapiige H HMR (500 MHz, CDCs):

4- (Azetidjn-1-ylc onyl)- -(di zet ) di | Thi jdine (0.42
g, 1.1 na]rréﬂl)g (Waéﬁglgs]s%%%{]ﬁ'bn&g%ﬁyﬁ)ﬁg@{%’ﬁgbge@%ﬁ%h%%%?ﬁ?’l on was
added pal 4 adigum 1y)ds.0xb den o earen2(3. 3,51y 7.4 4H)yiaMSm/E 35 h@el)( 0. 28 g,
4.4 mol ), The reaction mxture was heated for 4 nmat 120C using microwave
si ngl e node heating. The catalyst was filtered off by neans of a phase

separator and the filter cake was washed with ethanol. The sol vent was
removed by evaporation and the residue was dissolved in nethanol (1 JILL)

and THF (@D m/y4zewdis-Sxipineridire- (s bpwsaided e % 0% on exchange sor bent
I sol ut : ; T A, i b 7 th duct
(1 sol ut (s ), S kO hocrifhes SR NA AR BACW 1 b, THEmaNG the pr oduc

was then e nia sa ed net hanol . The sol vent was renoved by
evapor at i anmemomtfhere (@48 gobt mmeBdnd sthsoh (1§fmi)eere jopdss te g ppiintalas

colourless oil. 111 NWR (500 | a CD30D):




27 2.0-2.2 (m 411), 2.3-2.4 (n, 211), 2.6-2.8 (m 311), 3.2
3.8 (gn, 111), 4.3 (t, 211), 4.4 (m 211), 4.5 (in, 2H), 4.6
LCVMS: mz 224 (M+l)+. Method 3

1- Azeti din-3-vl -N, N-di met hyl pi Peri di ne-4-carboxamde 0 t\N,H (a)

1-[ 1- (D phenyl net hyl ) azeti di n- 3-yl ki g@ri di ne-4-carboxylic acid To a m xture
of pi peridine-4-carboxylic acid (0.13 g, 1.0 mmol) and 1-

(di phenyl net hyl )azeti di n-3-one (see Bioorg. Med. Chem Lett.; 13; 2003;
2191-2194, 0.24 g, 1.0 mml), nethanol (3 nL) and acetic acid (0 3 m) was
added (polystyrylmethyl) trimet hyI ammoni um cyanobor ohydri de (4.1 mol /g,
0.25 g). .The. r.eact.i o A m cr onwave
single ndﬂtg %d? Immmgvﬁ‘/ggt aﬁlo ‘was dﬁ%ﬁéﬁg SCea{rpo'%1 @Ssr%)g‘?anga\l?\gég%%ﬁl tered
of f. The thoteugioh zmﬂmenmmeﬁ foy 2 exragd2ORG @mg ﬁh@rﬁ@vmsgldmfmhn@dlgo 35 ¢

1110k (B60RES Peped) conph gt ek B SRRl RS S BT

111), 2. 7x3des Sofhefporizoblof paPaddmBhfirdside o’ﬁlcbjhon&géth(altwﬂ&ﬂmxtﬂﬁ 4f {ositic 111) , 7.2

t, 211), 7.2-7.3 (t, , 7.4 (d, 411):.L : Lz 35
(1 [ 1- (Di)pﬂ‘?éiri’;?ﬂ Fﬁé‘ﬂ‘ﬁ&bé‘ﬁlﬁ%ﬁeﬁ;ﬁ%‘l %PH‘HRIWR‘% Eqr@’sg}?r&? ﬁrégendﬁ%r?érwtlcgrf on ani de
1[ 1- ( Di phepnytRid e cizrbhg aﬂplﬁg 3f G&lﬂ@%b@d)mﬁrt %@&ﬁb@efdﬂhy avapeattbn( 0. 35

0.9 nmol ) was di ssolved in aﬁlcﬁlg % olutl Were added [ BTU
L0 300, ) aphgne ooy BPPENOTS vt olupngasl gt Bkfte s ous et T g

di met hyl %&ﬁxsgﬁ.aSQ“r%ﬁee%Mdhéu Additae &c%hﬁue%ﬁhmd@tm rw@wﬁl rred at RT
for 14 h. "An agueous sol ution of NaH was added. and._t he g&@ﬁure was

ext r act edolprepre-dissalved W waienrag M disereciriet 1ige WaprbiagsidiPn 8400P) i ¢ | ayers
wer e washgd ¢ é;Qntpg{lﬁd“%{mgs‘do%{,@ﬁhowsﬂs-zﬂmm,w?vmlz @s 1egmwed by

evaporation an e product was purified by reversed phase chromat ography
(C8) usi nge, Hat3dhint, ﬂmaé%ﬁd(@q‘l@eus anmoni um acetate solution (0.1 M as

el uent. There was obtained 0.20 g (59% of

1-[ 1- (di phenyl raet hyl )azeti di n-3-y1] - N, N-di met hyl pi Peri di ne-4- carboxam de.
11INNIR (M@Qﬁ_@ﬁz CDC13) 51.6-2.0 (cm 6H), 2.4-2.5 (m 111), 2.8 28 (m

3.3 (d, 211),
(t, 211):

211), 2.9; 211), 4.4 (s, 111), 7.2 (t,
211), 7. , , 78 (Mrl) +.
(c)1-44zeti d| n: 3- yI N, N- di et hyl pi eri di ne- 4- car boxam de Pal | adi um

hydr oxi de on carbon (0.10 g) V\P’S\ inab5n vial intended for

m crowave synt hesi s. '

141- (Di phenyl met hyl ) azeti di n- 3 Y1MN- di rre f\IsPi peri di ne- 4- car boxam de (0. 20
g, 0.53 mml) dissolved in rret hanol (3 nL amld acetic acid (0.3 nalL) was

T U FTEN, AR R LT I T
renoved by (myaaer aylcamo@m}ﬂndrﬁlﬁﬂlﬁe waa) g)h)tzmmmﬂ) £dl1 g (53% of the title
conpound. (dll\l/if—:ﬁ]y?rgethy1)azeu et Al S ph Rl gl dhhe-4 e, %6?'?19?2%4 0.30

g, 1.5 mmo]) were dissolved in a mixture of methanol (5 L) and acetic acid (0.1 mL).

(Polystyrylmethyl) trimethylammonium cyanoborohydride (4.1 mmol/g, 0.38 g) was added

and the reaction mixture was heated for 10 min at 120°C using microwave single node

heating, The mixture was filtered through a phase separator and the resin washed with

methanol. The solvent was removed by evaporation and the residue was dissolved in

methylene chloride. The solution was washed twice with a saturated solution of NaHCOs.

The organic phase was filtered through a phase separator and the solvent was removed by

evaporation. The product was pusified by chromatography on silica gel

(methanol/methylene chloride, 5% methanol). There was obtained 0.44 g (83%) of 4-({1-

[1-(diphenylmethyl)azetidin-3-yllpiperidin-4-yl} carbonyl)morpholine as a colorless oil. 'H

NMR (500 MHz, CDCl;): 1.6-1.7 (m, 2H), 1.7-1.9 (m, 4H), 2.2 (m, 1H), 2.7-2.8 (m, ZH),




(a) 1-0- (D phenyl nmet hyl)azeti di n-3-yl ki peri di ne-4-carboxam de To a m xture
of pi perkline-4-carboxam de (1.05 g, 8.2 nmol),

1- (di phenyl net hypazeti di n3-one (see Bioorg. Med. Chem Lett.; 13; 2003;
2191-2194, 1.94 g, 8.2 mml), nethanol (30 nL) and acetic acid (3 nL) was
added (pol ystyryl nethyl) trinethylaggpniun1eyanoborohydride (4.1 mmol / g,
1.9 g). The reaction mxture was heated for 5 mn at 120C using m crowave
singl e node heating. The resin was filtered off and the sol vent was renoved
by evaporation. There was obtained 2.85 g (99% of 141-

(di phenyl nmet hyDazeti di n-3-yl i pi peri di ne-4-car boxam de. NVR (500 MHz,

CDC13): 1.6-1.9 6 1- m 9-3.0 (m
3H), 3.4% ?130(2&f§*m343 i%& @1%%‘3275&37 %I}é‘l% ﬁ?ﬁ%%é’%zﬁ?ﬁ)& 7.2 (t,
211), 7.29073 @tamnadMs: h/iA20¢+481) ; LOVB: ink 350 (M+l) (b)

1- Azet i di n- 3- yI pi peri di ne-4-cczrboxam de di hydrochl ori de

141- (Di phenylnet hypazeti di n- 3-y1Thi peri di ne-4-carboxam de (1.4 g, 4.1

mol ), ni gy fQrnmLe FiliinQp-yelr BB hodRsliz@t hanol (15 nl) were | oaded
to a 25 Vi a 29 int g%gjm mormeC%rcr ov\y/ave@s nt hesi s, Pal 4%% hydr oxi de

on car bo%r({16[3E(Dg)hﬁnﬁ@e@ﬂmﬁ%é"Stllﬁd’eﬂé'ﬁtf’rﬁ’lb‘ﬁﬂ?ﬁ“)ﬁlﬁlﬂ?@ holine ( for 2 nmin
at 120C \: I hgat JA3%d BiBdamhi ch stil |

cont ai ne sp%%d%égvn%tlg??l aﬁdﬁq%eﬁet ereddsaglﬁaﬂ_?gs t he i?bl[l trate was added
anot her uirdsidmprofarhoal(9- b‘ﬂg)mﬂhylmogwuld@ﬂéﬁe et Tom A- 2t egab @GQZCPW a m )o(lt ure of
acetic aci 0 r dak: under

hydr ogen qufﬁéa?e%%%# %Q%@ Cr%&lgr@% |af{sélrg%e( C%Hﬁ?lgmgg a plaljiglqgf

- Cel i t e(rivas fllzeedsot bemtammsa pmmmekatw awsl/thp Ghtencrlervanpshefevifeethaned was

par {1t OBES RELIRET S0 AR byl 7 JHACBRIUB6l B APl aduccus,
t ol uene, mi past BB Medl) Tﬂhmmﬂwmna\mdldaﬂmnfar@emewha@d sorpprdKleolz® obt ai ned

(om 115705 3b ) I ot PREUT R Tl e ol Jifper gty €7,

Met hod 5am1ﬁéﬁ1isz&ﬁﬁteﬁ nthitiahel3TRe iviedi of-ti- cplly et fostigls wasrgholel hg

(a)4-(1111- (Di.pheny t hypaz - 3= er|d| car bonpy Onor Phol i ne
4- (Pi perFﬁPPFaﬁ‘?%/?Dgé ‘15‘6‘%%/ @?ﬁﬂ‘ﬁ'éﬂ %ft%‘b %Ogaapmf’ CO%“%I?SS ani rp{

(di phenykwat taobm@tonéonﬁ& PN (fu5458), Bioan (n, M D.6-CI9em, 4H}313t3 -3.448; 2003;
2191- 2194 1.5 rrrml() \éﬁﬁmgwﬁgﬁ |n1a m xture of nethanol (5 nl)
and acet i éé %7 15, $FD)nd-8-40 (o, BH); MLty i met hyl ammoni um

cyanobor ohydride (4.1 mmol /g, 0.38 g) was added and the reaction m xture
was heated for 10 mn at 120C using m crowave single node heating. The

m xture was filtered through a phase separator and the resin washed with
nmet hanol . The sol vent was renoved by evaporation and the residue was

di ssolved in nethylene chloride. The solution was washed twice with a
saturated solution of NaHCO3. The organic phase was filtered through a
phase separator and the solvent was renoved by evaporation. The product was
purified by chromat ography on silica gel (nethanol/nethylene chloride, 5%
nmet hanol ). There was obtained 0.44 g (83% of 4-(11-

[ 1- (di phenyl net hyl ) azeti di n- 3-yl ] pi peri di n-4-y1} carbonyl ) norpholine as a
colorless oil. 111 NMR (500 MHz, CDC13): 1.6-1.7 (m 211), 1.7-1.9 (m 4H),
2.2 (m 1H), 2.7-2.8 (m 211), 30 2.8-3.0 (m 411), 3.3-3.5 (in, 311),
3.5-3.7 (m 611), 4.4 (s, 111), 7.1-7.2 (t, 2H), 7.2-7.3 (t, 411), 7.4 (d,
411); LCVs: mz 420 (M+l) +.

(b)4-171- Azeti di n- 3-yl pi peri di n- 4- Acar bonyl i nor phol i ne




4- ({141- (D phenyl net hyl) azeti di n- 3-yl | pi peri di n-4-Y1}car bonyl ) nor phol i ne
(0.44 g, 1.0 nmmmol) was dissolved in ethanol and to the resultant sol ution
was added pal | adi um hydr oxi de on carbon (0.15 g) and amoni um formate (0. 27
g, 4.2 ranol). The reaction mxture was heated for 2 mn at 120C using

m crowave single node heating. The %?talyst was filtered off by neans of a
phase separator and the filter cake™was washed with ethanol. The sol vent
was renoved by evaporation and the residue was dissolved in nethanol (1 M)
and TIT (10 nL). The solution was | oaded on a cati on exchange sorbent
(I'solute(r) SCX-2; 10 g). The colum was washed with THE and the product
was then eluted with ammoni a saturated nethanol. The sol vent of the
col | ect e fHhAackbPns was renoved by evaporation and there was obtained 0.11
g of the t1tl'é conpound as colourless oil. 111 NWR (500 MHz, CD30D):
1.7-1.8 (m 411), 1.9-2.0 (m 211), 2.6-2.9 (m 411), 3.3-3.4 (m 111),

3.5-3.7 (in,_ 811 3.8-4.0 (in, ; . 27 3¢ 1)+. Pharnmacol o
Tr ansf ec’g" FW%’HH)“%F?%W’WQ%(S?%C"@?% %isigg%"ﬁlﬂlfﬁ!ﬁésgfl Bi) ndi ng assays gy
Chi nese (anmt ehm@ea0Yarf @A) K1 cﬂEl(b‘tﬁaiﬁﬁbﬁrcﬁ:h AECC) wem seam@awa)@cted stabl y
transfected with the human NK2 recept.or NLC2R . i Rc

| nvi t r ogeith) th\ghurpmNKm?;th@NK&é%Ngfm ﬁ%ﬁ@%‘”ﬁ%"%‘.‘%ﬁ%&ﬁg

+)/ 1 RES/ [Nalv Mg iofd f o -8l 0 UK

i PSR YIRS B g oAl R o

Al der | eyt transfected with the cationic |ipid reagent
LI PO i EGIANBNEENESTBib UKQ géduylepPatk)s The cdlls srratessipeed withihd colfianis Geneticin

418, Invit t 1ng/ the hNK2R.tr.ansfected cel. d with
by ony ik e RS gEsS U B AR Ao RAeol PRR e PSS EC od el | .
Singl e f@x'&ggb‘e@?ﬁx WRK e & 85EaT fRYhINIK A rdrkftokesaRneewAet i vated Cel |

Sorter tested for functionality in a FLIPR assay (see bel ow),
expandeddygromydit (neitrageh) et P0pe/od & tramplapted epdls. Sl%gtﬁﬁ@éﬁkf%“ stably

transfected with _human | receptors, ordgi Zeneca R&D,
W | mi ngt B#© .Ctefilﬁfﬁﬁnﬁ 95:}%01‘?58%18%%\8%%%&9%%%%%%&%%?%5@%%%?%PCR from | ung
tissue) MBSiHRS ONECPRV:yIRe GMdw), cApirdedpaniure Indagbeetivon faras per f or med

by Cal ci um Phosphate and sel ection w.th 1% mL (418.. The fjCr:HO cells stably
t r ansf ecliede wiet GHRNI Rebly MrgsReck & HNRERe W ECERP BT Th" & huni di f i ed

| ncubat of under. , 385 Rl ;M;f.gF bR A Ghithidemitoh RNUQ% Foet al
Bovi ne S‘ésrtﬂa%%ﬁ—:ég)‘# ’1%115}@%08;{{% I'n taglégélorry in (PEST) suppl enented with
200p. g/ NECTIEEREt s fssherwds hebchiNbCinR pRaC MY K2iRogemr Bressfergorwkd s and

500pg/ nal Hygronycin for the hNI C3R., ex SSi |1's. The cells were grown
in T175 W@@l@d‘é)h@ali“&ﬁ‘tfl’hﬁg?h?teﬁa‘égﬁéﬂnWﬁ'&ﬁm?%&g;’f@ogcomI uent for up to 20-25
passages. Assessing the Activity of Selected test Conpounds to |nhibit

Human NRII NI 2/ NI C3 Receptor Activation (FLIPR assay) The activity of a
conpoundTief CHBeellnstahy iransfected iwithihbiky R NIDGK R/ hiNKGR vareedigtegin Act i vat i on

nmeasured. as. Nl Cl./ NK2/ NK3 r tar i, A i .0 iRt C | ar Ca2+
was assedediisy moy af?r&ﬂﬁswﬁ 5%57%@5{%{?%{@@@ gﬁt‘{s}négtq a{)(?/;c/ ?%xlftgln sfected
wi th hunpgyil §mmNBsP 1 o¥Ri B SRR Ey e (PEST) Aippmicited kvt ROMAYhked/ cl ear

bottomed 96-wel | plateés (Costar 3904) at 3.5x104 cells perin\#gt%aand gr own

for appr Gxiatigingbythe ANKR anbpWedR erpesating opdle ped 149ngmd Fyseespe tor. Before

the FLIP, ay the cells, of Qo @%g, k {Herd he Caz+
sensitiv e’ér‘ffglpgcqlfh@ﬁei@gggﬁé?o at E‘f']?kﬁ i na%@[lrogg%i ngg%eg!é\%ghconsi sting
of Nut Mgdeh2okitAM foris o 2B-28t@saxesl , 22mM FI EPES, 2. 5mM Probenici d (Si gma
P-8761) and 0.04% Pluronic F-127 (Sigma P-2443) for 1 h kept dark in a 37C
C2-incubator. The cells were then washed three tinmes in assay buffer
(Hanks bgl ancer | J; -S0] 4t ik ERIM NS, VR, STM
Pr obeni C,?s e%igrllnd’dtg?%ﬁ%@i{%@%ﬁ%&g%}ﬁ#{?ﬁgr{)r;l%ellﬁgpi pette | eavi n3g themin 1500
. at the eRgeplorifatvdpat(FlirfhassGeri al dilutions of a test conpound in assay
buffer (final DWMSO concentration kept bel ow 1% e _autonat.ically pipetted
by FLI PRItz et ?qﬂEPOPWLQf %@mﬁnéﬁf’g tﬁﬁ%&%éfﬁ{?gﬁgéé%e?tgﬁ&ﬁ%op and the
fluoresc ' ' el @tih Bica4B8120 Mh e Rds gaksed on 530 )
by the F@E%EIA %’rﬁgza %rr&gﬁ%rlgn%ﬁéfﬁe&-eﬂic%%ubati on period. 50ul of the
Subst ancey fell@ingpecéduiec) , NKA (NK2 specific), or Pro-7-NKB (NK3
specific) agonist solution (final concentration equivalent to an
approxi mat e EC60 concentration) was then added by FL1PR into each well
al ready contai ning 200gl assay buffer (containing the test conpound or
vehicle) and the fluorescence was continuously nonitored for another 2 mn
The response was neasured as the peak relative fluorescence after agoni st
addition and 1C50s were cal culated fromten-point concentration-response
curves for each conpound. The |1 C50s were then converted to pKB values with
the followng fornula: 105 = 1050 / 1+ (ECoo conc. of agonist used in assay

[P ——— o A N R re~ e BTSN o R - " A ~ . VAR e




Cells were detached with Accutase(r) solution, harvested in PBS containing
5% PBS by centrifugati on, washed twice in PBS and resuspended to a
concentration of |1x108 cells/nil 33 in Tris-HC1 50 mM KC1300 mMV
EDTA-N210 mM pH 7.4 (4C). Cell suspensions were honogeni zed with an
[JItraTurrax 30 s 12. 000 rpm The honogenates were centrifuged at 38.000 x
g (40 and the pellet resuspended i M2Tris-HCL 50 in. M pH 7.4. The

honogeni 7ati on was repeated once and t he honobgenates were incubated on ice
for 45 mn. The honogenates were again centrifuged as descri bed above and
resuspended in Tris-HCL 50mM pH 7.4. This centrifugation step was repeated
3tinmes in total. After the last centrifugation step the pellet was
resuspen in Tri.s: HC i 1 LreRokddgn blatR Strokes
to a hongggncgg%s%%ﬁrEﬁ%er?,égwh%%dmﬁgﬁ%g@ (?rgﬁrr%://%eegébft%l%pr g%téi n determi nation.
Menbr anegaigileadboipuet od-walidlfiesqrenard004)30T5xHY ickllspsewelTind grawh &iti gand

bi ndi ng assay is perforned at roomte re in 96-well rakrotiter plates
( No- bi ndrprgo-Supielycéh m parwal srewthmady %gg%{(?g#%’wcgbaﬁrnal assay vol une of
2004/ vel L i n. 4 L Vi3 bisiteRithd RhddiRihANICRT yergRivt ai ning 0.1
% BSA, 438%7%Q%g%§taf%?i%gegg%%ﬁg€%@%%% -free protease inhibitor cocktail
tabl ets 2 Fud-BSTEFIARRE OE)) s M3 imoMoadi@IRydia @espénd afiNsih Mir K ng curves were

done by addi ng i f . T d

O Seol e diabo ebiumme: HoaNERErSs. 3o PR bio SRR P e DR D GPOUR S, 1T e

the assal‘}mé:@@F-W@éﬁ#@i’h@@)@l@%t a1 nomBel@Estihs®adK Thasdagent st, 1011M
or

fmal cone) was add nmeasur ement of non-specific binding. For total
bi ndi ng, t06vagfed thrE9GDMIOagshy beffer Cdwrds balpncrdhealiratution HREY sPUGRYE

ed. [ 3H - bst ance P fi.nal : Libi ndin
giper |[ mﬁﬁw‘?ﬁ@@%ﬁ?@ ‘}lgﬁigﬂ)(h)éﬁ%).ﬁ}‘giaﬁg‘? H—?%%dga)% ﬁg%ﬁh%rl an:j )
[ 311- SR14280:4]15¢,3nMnt bARLT tBORE)wakRISeHhlnKlitgs e pesi cvepbendin atshK3r . 500

radioligand, 3itl test conmpound diluted in DMSO and 47111.]in tion buffer
ver e mi x buffesi(firal M3 goneeptatinp kent Brlew 17y Wt‘?t?‘?élﬁgg’tﬂ%%te%h* Egﬁﬁand

i ncubat ed_f or . N - [ afd G Rk&he: ahak The

menbr anezF%rP & %‘ﬁerﬂﬁg%%é F%%%&fgﬁ%%%{egi@r ation uon Filter na?r“é?SV\al | ac),

pr esoak ededofiicd (k% BSA 488 8mQnd emiRsiby 83 hyh)dryehaF IR (51 pangm B143)mitysi ng a
Mcro 96 Harvester (Skatron_ ] nstrune Nor ) - (S washed by
the har v@%@?ﬂ%@%%@-%’&fa‘f ‘#\z‘é@%ﬁ?ﬁﬁ@ﬁ#‘}?#ﬁ@ 2585 ‘%@5};— at 4C,

cont ai ni pg, Jﬁﬁ?\’@ﬁ% H:84o@tionQfeal @hcedRati®QqiiivilentMedd i | ex

scintilla or§ she tsB%?gS%Ftedooﬁotgﬁ?i I tcersaijsi %g a Mcraoseal er (Wall ac,
Fi nl and) agpdxinhe HGs terentmton voo theneddddby FAER e enckeielheirtaddt i on Count er
(1450 M crobet a, | | ac i nland).. .34 Th : unl abel ed |i gand
was cal C&P%lé‘ﬂlg@%ﬁﬂésﬁaﬁgu% ﬁ%’ﬁﬁlﬂ%%‘rs?&g{eﬁ’ué’ﬁ]%l)(ﬁ&?@ng%i%&%%%ar nacol .

22: 3099- 308 scehdlBds coldiioBsli- moSitdrREfo englent bh. e repodsheas mdasoexlt | ve | i gand

used and 1Qis the affinity of the radiogactive |igand for.(tj e receptor,

det er mi ned theypesaelating fepesseasa iy apenist addion anddEys Hereargaied SapLFRT or
equation usin cel Fit. = + gsheral 1o t he
conpound?oﬁlftc %Eﬁ%far%?/%'ﬁ’ts%ﬂﬁ? CJv{h%génr e(v{\iél? éedréﬂgg%%ghgg%hgo&ﬁ%? Eﬂé}}t}ed statistically
si gni fi cam, vankagominsttolovdsd fontly: at the NIC receptor within the range of
7-8 for the PKB' For the NK2 recept.ar thqu@nge f@r the pKB was 7-9. In
gener al , KarelGnt Hyditsstane: %ég?f\ﬁtil%dé?aﬁsﬂ'e/ Ba5%LEpt or was 7-9 for the pKB.
In gener}J, 1 he, ganpounds of the invention, which were tested, denonstrated
statisti (EﬁBI y s%gﬁi ficant CYP3A4 inhibition at a low | evel. The ICso val ues
tested according to Bapiro et al; Drug Metab. Dispos. 29, 30-35 (2001) were

general| yl)egtgrgz?rgire:grr tl}erbaigso%i?ttigﬁ %ns?t‘g}tl zj) E} ca?‘rgg‘}ugtfstforhﬁ zlt%g’an NK/NK/NK3
Receptors (Binding Assay)
Membranes were prepared from CHO cells stably transfected with human NK,, NK; or

NK; receptors according to the following method.
Cells were detached with Accutase® solution, harvested in PBS containing 5% FBS by

cenirifugation, washed twice in PBS and resuspended to 2 concentration of 1x10® cells/ml




The activity of conmpounds according to fornula | against the hFRG encoded
pot assi um channel can be determ ned according to Kiss L, et al. Assay Drug
Dev Technol. 1 (2003), 127-35: "Hi gh throughput ion-channel pharnacol ogy:
pl anar - array-based vol tage clanp". In general, the conpounds of the

i nvention, which were tested, dennns#rated statistically significant hERG
activity at a low level. The |1C50 vallies tested as described above were
generally greater than 8 p.M 35 Metabolic stability The netabolic
stability of conpounds according to forrmula |I can be determ ned as

descri bed below. The rate of biotransformation can be nmeasured as either
netabolite(s) formation or the rate of disappearance of the parent

Conpound-inﬂ?seu EXBE) I%bo %ﬁmmwm M&SpTE nAYhat) Ol Sifpdasisnsondeent rat i ons
of substraex({usua y 1.0 uM wth Iiver mcrosomes (usually 0 5 ng/nil)
and t aki mgmosHnizal it ah E8tralurread s HY0A0 ryes. Plos hompgerpiasatergcepititeged ph ~15 20,

30, 40 mn The test conpound is ual.L | SSO i O. The DMVSO
concent réﬁioé%xwt%ﬁf?ﬁl&@ﬁ‘%ﬁfﬁ&ﬁ%ﬁﬁ%ﬁ“ﬁ%ﬁ%ﬁ@%ﬁ bor |ess since nore
sol vent %ﬁfﬁo%ﬁ%ﬁﬁé\#ﬁgé Mp& B UGS Ao Ahiokiatcs Svef madeaRd GYR4BGS mhincubat i ons

are done 1n pot assi um phosphate buffer, pH 7.4 and at 37 S
Acet oni t rihk omogemethwarelagiis cagifizadss desspbadrboyeandrryrendsdd hH- conmpound

is analysed_ by EIPLC- M. .Froamthe calc AR , the intrinsic
cl ear ancé,‘)‘“@f PR A4 !,l’gm 8%"[@5@1%885 AN %Agtg&m? %P%g%rtl%%l[ Rg?rot%%%% concentration

and | i verceaihliod sdph@psHRLMAS redufpeg @dticin dlis-H S Ombhpoihonhs gadzed mathi nventi on
had in vitro metabolic stability at a high |evel. Intrinsic clearance
val ues t dxtabBottes, 18lstokes ot ROTERERARIUA BRI R Pl ALK BTN A N  pr ot ei n.  The

{ (rjlilla(r)l\tN: 2 he 20 Sride! MISHERLERerd Ql?qxﬁ{eggﬁcﬁ kbss aPfsotdenfi@spounds of the present

N- 1( 2S) - 4t Fadidligkhz Bihitidy Bsshy i exfdrary by pbip deriptiaiure iy Pe-mplbmicititerl- y 1} - 2- (4-
{olKléOE ﬁﬂ? )ep?%%)l&%zu%g?’%&r@gg B ARty co5 ik b RO QIR AARGRER AR (BX 1)
in incubation buffer (50mM Tris buffer (pH 7.4 RT) containing 0.1 % BSA, A0 mg/L
Bacitracin, complete EDTA-free protease inhibitor cocktail tablets 20 pilis/L (Roche) and
3mM MnCl,), Competition binding curves were done by adding increasing amounts of the
test compound. Test compounds were dissolved and serially dituted in DMSO, final
DMSO concentration 1.5 % in the assay. 501 Non labeiled ZD 6021 (a non selective NK-
antagonist, 10pM final conc) was added for measurement of non-specific binding. For total
binding, 50ul of 1.5% DMSQ (final conc) in incubation buffer was used.[PH-Sar,Met(O-)-
Substance P] (4nM final conc) was used in binding experiments on hNK;zr. [PH-SR48968]
(3nM final conc.) f;or hINKor and [3H—SR142801] (3nM final conc) for binding experiments
on hNKsr. 3 0 pl radioligand, 3pl test compéund dilated in DMSO and 47l incubation
buffer were mixed with 5-10pg cell membranes in 100pl incubation buffer and incubated
for 30 min at room ternperature on a microplate shaker. |
The membranes were then collected by rapid filtration on Filtermat B(Wallac), presoaked
in 0.1% BSA and 0.3% Polyethyleneimine (Sigma P-3143), using a Micro 96 Harvester
(Skatron Instruments, Norway). Filters were washed by_the-harvester with ice-cold wash
buffer (50mM Tris-HCL, pH 7.4 at 4°C, containing 3mM MnCl,) and dried at 5 0°C for 30-
60 mnin. Meltilex scintillator sheets were melted on to filters using a Microsealer (Wallac,

Finland) and the filters were counted in a B-Liquid Scintillation Counter (1450 Microbeta,
Wallac, Finland).




(NIG3) 1G50 (hERG 1C50 (CYP3A4) CLint (FILM 7.7 8.6 8.4 11.0 itM 13.5 pM
23 itL/mninag Biological eyalution Gerbil Foot Tap aall specific test
nodel ) Male Mongolian gerbils (60-80g) are purchased from Charles River,
Gernmany. On arrival, they are housed in groups often, with food and water
ad libitumin tenperature and hunidi%%-controlled hol di ng roons. The
aninmals are allowed at |east 7 days acclimatize to the housing
condi tions before experiments. Each animal is used only once and euthanized
|Pned|ately after the experinment by heart punctuation or a |ethal overdose
o]

The K; value for the unlabeled ligand was calculated using the Cheng-Prusoff equation

(Biochem. Pharmacol. 22:3099-3108, 1973): where L is the concentration of the

radioactive ligand used and Ky is the affinity of the radioactive ligand for the receptor,

determined by saturation binding. .

Data was fitted to a four-parameter equation using Excel Fit.

K; =ICsof (1+(L/Ks) )

Results

In general, the compounds of the invention, which were tested, demonstrated statistically
significant antagonistic activity at the NK receptor within the range of 7-8 for the pKg.
For the NK; receptor the range for the pKp was 7-9. In general, the antagonistic activity at

the NK3 receptor was 7-9 for the pKg.

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 10 pM.

Activity against hERG

The aciivity of compounds according to formula I against the hERG-encoded potassium
channel can be determined according to Kiss L, et al. Assay Drug Dev Technol. 1 (2003),
127-35: “High throughput ion-channel pharmacology: planar-array-based voltage clamp”.

Ju general, the compounds of the invention, which were tested, demonsirated statistically
significant hRERG activity at a low level. The IC5q values tested as described above were

generally greater than 8§ pM.




pent hobarbital sodium GCerbils are anaesthetized with isoflurane. Potenti al
CNS- per neabl e NK1 receptor antagoni sts are adm nistered intraperitoneally,

i ntravenously or subcutaneously. The conmpounds are given at various tine
points (typically 30-120 mnutes) prior to stinulation with agonist. The
gerbils are lightly anaesthetized us%pg i sofluorane and a snmall incision is
made in the skin over bregma. 10 pnof- of ASMSP, a selective NK1 receptor
agonist, is admnistered icy in a volunme of 5 A using a Ham |ton syringe
with a needle 4 mmlong. The wound is clanped shut and the animal is placed
in a small plastic cage and all owed to wake up. The cage is placed on a

pi ece of plastic tubing filled with water and connected to a conputer via a
pressureﬂﬁﬁﬂﬁgﬁﬂﬁ@ﬁﬁ The nunber of hind feet taps is recorded.

Chr onpdaghy Hef-b8i5 HRA8Y of MShosRRGbddrding RFbrofiaEiah bT deteadhddons of

ant agoni sts at peripheral NK1 receptors can be assessed in gerbils in vivo
usi ng t hdessgbeddielasd chr onodacryorrhea nodel (Bristow L.J, Young L.

Chr onodacryorrhea and repetitive hind paw tappi ng: nodels of peripheral and
central tachykinin NK1 receptor activation in gerbils. Bur J Pharnacol

1994; 253, 245-252). Briefl syst em [ =\ adnh ol ton of NK1
recept or 3@58’5‘? %@’éc’t%aé‘s“]ﬁaﬁ%ﬁ?? ﬁ@?%ﬂggﬁ(?@%%%%@%@g bro uélgﬁe;‘%acr etion of
r ed/ br owRr k8@ Sarkiite b e @XRS: HBol. DB Plpyiimhentslcesigt inocivésriombetve dfar der i an
gl and. NK1 recCeptor antagonists bl ock NK1-agoni st evoked ﬁ?égnndacryorrhea.

37 Fecal lpekénsentogiopt snptaip deualivel.f s wigder) prsomes GFply 8Pf ect (NK2) of
t he conpounds of . fornmul a. | caar g S9! {9190, N624¢ ecept or
agonist-Fﬂ%ﬁ@éﬂ F%%%fm%%ﬁﬁggggggﬁﬁg usﬁﬁgﬂgg?%¥ﬁ%§§ deséribed in e.g. The
Jour nal  @fiin PHEsk TRE Qg @yn@Rdslp dissotesttia DM3@ Eup EIN$Q sofc2@6tipn iphe  559- 564.
Col orectal distension nodel Colorectal distension CRD%#én %r@ ls is
perfornedmﬁéﬁﬁmévﬁ@ﬁ§$9“@8%9#%5%&”?ﬁnFHP§e§ o ﬁ*ﬁ TSRS B usberg M
Axenbor g #ﬁvi{{tsro%g&é €y b#43 SRBubkiordsaRORE &M 0 m¥a\atabktinh @Rosphate buffer,
pseudo-af'ectlve responses to noxious colorectal distension in rats by
manomet r ipk 7.¢ent A4i3AJE. ARMnriROD Hietitnelis 2RO tostep thareabigws Bie Brentar sson M

Larsson H, Lindstro L0 V. ASs -2V]S - pai n-rel at ed
pseudo-aFPE@?WV%S?@g%gﬁgggﬁégaﬁéﬁgF%gpgﬁC@%%?éﬁgﬁghh?%ﬁiﬁégggy i ntracol onic
MBNONEBL I i feaFRE0 o) Sostirdatbfh 1takkRR Giicrésondkd SrolelByonvdntratial inghilvenwelgliti cat i ons.
Briefly, gerbils are habituated to Boll mann cages 30- 60 mi n per day for
t hree consteeotoiyte days prior to experinents to reduce notion artefacts due
to restraint stress. A 2 cm pol yethyl ene ball oon (nade in-house) with
connecti IS ] i di ; BtvG hi-amkhe base of
t he baIIggﬁgg%ﬁﬁﬁgg%ﬂﬁg#ﬂﬁﬁ?%ﬁgh#?gﬁgﬁfgofISégﬁghgﬁggg?ﬁésigﬁ(quene(r),
Abbot t Sdamiiinakhand&BaluSoiestad asShedewyre gTreallydevwiesttan 254iieg HEgjcibhe t ai |
with tape. The balloons are connected to pressure transducers (P-602,
CFM k33, 100 mmHg, Bronl chorst WE-TEC, Veenendal, The Netherlands). Gerbils
are al | oved fbllbwiscavenihfsiran e detpetins ¢fithd ¢renBohdsml fe peesgeignveptiomat | east 15
mn before the start of experinents. A custom zed barostat (Astra 7eneca,
Mol ndal , Sywesenysira (esdnlioiambagBpipkidit-thijatdidin- yigh2h@ | oon pressure
control. A custom zed conputer software (Pharlab Qna%igﬁ 4 0) running on a
st andar d faormpherny) bzl Jsladme- - s bl rifvoBaPIbese i d B & per f or m dat a
col l ection. The di stension paradi gm used consists of 12 repeated phasic
di st ensijprs—at—80—rmHg,—wi-th—=a pplse durationm of 30, Sec at 5 mn intervals.
Conpounds @KHB hgi r pk@spect ipkB vehi cli€sar e |adniGi st e ed ddaint r ageri t oneal
i.p.) iinjections before the CRD paradigm ripi | r {ves |both
6eh?c?e ahﬂﬂgﬁnrodﬁﬁcﬂn di f¥een P & .sgiﬁgﬁggt !eaggﬁgin ddys bet ween
experimgnts, ,Herce, g gach geghil senygsngs (i tH.oW VEMLhEnGORE g 38 The
anal og i'aput—channets—are—sanmpted—wth—Tndividuat _sanpling rates, and
digital filtering is perforned on the signals. The balloon pressure signals
are sanpled at 50 sanples/s. A highpass filter at 1 Hz is used to separate
t he contraction-induced pressure changes fromthe sl ow varying pressure
generated by the barostat. A resistance in the airfl ow between the pressure
generator and the pressure transducer farther enhances the pressure
vari ations induced by abdom nal contractions of the animal. A custom zed
conput er software (Pharniab off-line 4.0) is used to quantify the magnitude
of highpass-filtered ball oon pressure signals. The average rectified val ue
(ARV) of the highpass-filtered balloon pressure signals is calculated for
30 s before the pulse (i.e baseline reponse) and for the duration of the
pul se. Wen cal cul ating the magni tude of the highpass-filtered ball oon
pressure signals, the first and | ast seconds of each pul se are excl uded
since these reflect artifact signals produced by the barostat during

S S R — o N 1 I Y O Y LIS PIE T TIRTRY TR 1 g, M




Claims 1. A conpound of fornula (1) (1) wherein Rl and R2 is each and

i ndependent |y sel ected from hydrogen, methyl, ethyl or Rl and R2 forma
four, five or six nmenmbered ring together with the am de nitrogen, said ring
optional Iy containing an oxygen atom X is bromo or chloro; as well as
pharmaceutical Iy and pharmacol ogical |y acceptable salts thereof, and
enantionmers of the conpound of formd% | and salts thereof. 2. A conpound
according to claim1, wherein Rl is hydrogen. 3. A conpound according to
claim1l, wherein Rl is nethyl. 4. A conpound according to claim1, wherein
RlL is ethyl. 40 5. A conpound according to any one of clains 1-4, wherein
R2 is hydrogen. 6. A conpound accoding to any one of clains 1-4, wherein
122 i s mBidegical gvalyfioBonpound according to any one of clains 1-4, wherein R2

is ethyl.
Gerbil Foot Tap (NK1 specific test model)
Male Mongolian gerbils (60-80g) are purchased from Charles River, Germany. On arrival,
they are housed in groups of ten, with food and water ad libitum in temperature and
humidity-controlled holding rooms. The animals are allowed at least 7 days to acclimatize
to the housing conditions before experiments. Bach animal is used only once and

euthanized immediately after the experiment by heart punctuation or a lethal overdose of

penthobarbital sedium.

Gerbils are anaesthetized with isoflurane. Potential CNS-permeable NK1 receptor
antagonists are administered intraperitoneally, intravenously or subcutaneously. The
compounds are given at various time points (typically 30-120 minutes) prior to stimulation

with agomnist.

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 is
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.

Chromodacryorrhea model (NKI specific test model)

The actions of antagonists at peripheral NK1 receptors can be assessed in gerbils in vivo
using the so-called chromodacryorrhea model (Bristow 1.1, Young L. Chromodacryorrhea
and repetitive hind paw tapping: models of peripheral and central tachykinin NK1 receptor
activation in-gerbils. Bur J Pharmacol 1994; 253: 245-252). Briefly, systemic (intravenous)
administration of NK1 receptor agonists to anaesthetized gerbils results in profuse
secretion of red/brown tears in the eyes due to porphyrin secretion from the Harderian

gland. NK 1 receptor antagonists block NK1-agonist evoked chromodacryorrhea.




8. A conpound according to claim1, wherein Rl and R2, together with the
am de nitrogen, forma norpholine ring. 9. A conpound according to claim1l
wherein Rl and R2, together with the am de nitrogen, forman azetidine
ring. 10. A conpound according to claiml, wherein Rl and R2, together with
the am de nitrogen, forma pyrrolidine ring. 11. A conpound according to
claim1, wherein Rl and R2, together3ﬂﬁth the am de nitrogen, form an

i soxazolidine ring. 12. A conpound according to claim1, wherein R and
11.2, together with the am de nitrogen, forman oxazolidine ring. 13. A
conpound according to any one of claims 1-9 wherein the conpound is the
ES%i F?gntl%zgr. 14. A conpound according to claim1, which is

-{1- - =Bl ono- & .

(trifluord tﬂ%{?’%)"ﬁ%’ﬁ“z@ylﬁ Pedfintesimadel 1 - 3. (4-11 uor ophenyl ) but yl i azet i di n- 3-
yl } pi per i e vido 6&EdD QXERYiod €hercanpeainels ofmmmalcwb@@mmdgbsc@@ﬁsm% to claim

14, characterized in providi X- owder . di ff i.
exhi bi ti ﬁ‘&(%%%‘&ﬁg?%tﬂﬂuﬁdep g%r%F {43 tﬁ‘g’i%ﬁ g%@%\ﬁli d?/?ng‘i‘ Ctdii‘? "‘C%F@tgtser rc]x i gi nal
form of the AlrealGnsldtyland EXAbHEnRE TRLkEIAROTINEBNSIR 5645, 48 Vs

Colorectal distension model

Colorectal distension (CRD) in gerbils is performed as previously described in rats and
mice (Tammpere A, Brusberg M, Axenborg J, Hirsch L, Larsson H, Lindstrém E.
Evaluation of pseudo-affective responses to noxious colorectal distension in rats by
manometric recordings. Pain 2005; 116: 220-226; Arvidsson S, Larsson M, Larsson H,
Lindstrém E, Martinez V. Assessment of visceral pain-related pseudo-affective responses
to colorectal distension in mice by intracolonic manometric recordings. J Pain 2006; 7:
108-118) with slight modifications. Briefly, gerbils are habituated to Bollmann cages 30-
60 min per day for three consecutive days prior to experiments to reduce motion artefacts
due to restraint stress. A 2 cm polyethylene balloon (made in-house) with connectimg
catheter is inserted in the distal colon, 2 cm from the base of the balloon to the anus, during
light isoflurane anaesthesia (F orene®, Abbott Scandinavia AB, Solna, Sweden). The
catheter is fixed to the tail with tape. The balloons are connected to pressure transducers
(P-602, CFM-k33, 100 mmHg, Bronkhorst HI-TEC, Veenendal, The Netherlands). Gerbils
are allowed to recover from sedation in the Bollmann cages for at least 15 min before the
start of experiments.

A customized barostat (AstraZeneca, Molndal, Sweden) is used to manage air inflation and
balloon pressure control. A customized computer software (PharmLab on-line 4.0) ronning
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.




4,92 vs 4,77 vs 4,45 vs 3,69 vs 3,42 vs 3,21 vs 16. A conpound according
to claim14, which is an isopropanol solvate. 17. A conpound according to
claim 16, characterized in providing an X-ray powder diffraction pattern
exhi biting substantially the foll owi ng main peaks w th d-val ues:

38

The analog input channels are sampled with individual sampling rates, and digital filtering
is performed on the signals. The balloon pressure signals are sampled at 50 samples/s. A
highpass filter at 1 Hz is used to separate the contraction-induced pressure changes from
the slow varying pressure generated by the barostat. A resistance in the airflow between
the pressure generator and the pressure transducer further enhances the pressure variations
induced by abdominal contractions of the animal. A customized computer software
(PharmLab off-line 4.0) is used to quantify the magnitude of highpass-filtered balloon
pressure signals. The average rectified value (ARV) of the highpass-filtered balloon
pressure signals is calculated for 30 s before the pulse (i.e baseline reponse) and for the
duration of the pulse. When calculating the magnitude of the highpass-filtered balloon
pressure signals, the first and last seconds of cach pulse are excluded since these reflect
artifact signals produced by the barostat during inflation and deflation and do not originate

from the antmal.




Obt ai ned form after suspension in isopropanol d-value Relative (A
Intensity 9,55 vs 8,09 vs 5,86 vs 4,75 vs 4,43 vs 3,90 vs
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Claims

1. A compound of formula (I)

R2..

}
R1 N 's)

t\N CF,

®

wherein
R1 and R2 is each and independently selected from hydrogen, methyl, ethyl or R1 and R2
form a four, five or six membered ring together with the amide nitrogen, said ring

optionally containing an oxygen atom;

X is bromo or chloro;

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

enantiomers of the compound of formula I and salts thereof.
2. A compound according to claim 1, wherein R1 is hydrogen.
3. A compound according to claim 1, wherein R1 is methyl.

4. A compound according to claim 1, wherein R1 is ethyl.




3,58 vs 3,42 vs 18. A conpound according to claim14, characterized in
providing an X-ray powder diffraction pattern exhibiting substantially the
foll owi ng main peaks with d-val ues: btained formafter suspension in

| sopropanol - increased tenp d-value (A) Relative intensity 4,98 vs 4
4,76 vs 4,56 vs 40() y 4, s 4,81 vs

5. A compound according to any one of clairas 1-4, wherein R2 is hydrogen.
6. A compound accoding to any one of claims 1-4, wherein R2 1s methyl.
7. A compound according to any one of claims 1-4, wherein R2 is ethyl.

8. A compound according to claim 1, wherein R1 and R2, together with the amide

nitrogen, form a morpholine ring.

9. A compound according to claim 1, wherein R1 and R2, together with the amide

nitrogen, form an azetidine ring.

10. A compound according to claim 1, wherein R1 and R2, together with the amide

npitrogen, form a pyrrolidine ring.

11. A compound according to claim 1, wherein R1 and R2, together with the amide

nitrogen, form an isoxazolidine ring.

12. A compound according to claim 1, wherein R1 and R2, together with the amide

nitrogen, form an oxazolidine ring.

13. A compound according to any one of claims 1-9 wherein the compound is the (§)-

enantiomer.

14. A compound according to claim 1, which is 1-{1-{(35)-4-[{3-Bromo-5-
(triflucromethyl}benzoyl](methyl)amino]-3-(4-fluorophenyljbutyl) azetidin-3-

yl}piperidine-4-carboxamide maleate.




.,. d 04 vs 3,65 vs 43 19. A conpound according to claim 14, which is an
nmet hyl ethyl keton solvate. 20. A compound according to claim 19,

characterized in providing an X-ray powder diffraction pattern exhibiting
substantially the followi ng main peaks with d-values: Obtained formafter

suspension in netyl ethyl keton d-val,ue (A) Relati - :
vs 5, 28 Al (A Ive intensity 10,5 vs 7,49

15. A compound according to claim 14, characterized in providing an X-ray powder

diffraction pattern exhibiting substantially the following main peaks with d-values:

Original form of the
maleate-salt
d-value | Relative
(A) intensity
5,48 Vs
4,92 Vs
4,77 Vs
4.45 Vs
3,69 Vs
3,42 V5
3,21 Vs

16. A compound according to claim 14, which is an isopropanol solvate.

17. A compound according to claim 16, characterized in providing an X-ray powder

diffraction pattern exhibiting substantially the following main peaks with d-values:




vs 5,16 vs 4,75 vs 4,64 vs 4,31 vs 4,21 vs 3,75 vs 3,53 vs 21. A conpound
according to claim1l selected from
N-[(28)-4-{344-(Azetidin-I-ylcarbonyl)piperidin-1-3/1lazetidin-|-yl}-2-(4-
fl uorophenyl ) butyl1-3-bronmo- N-net hyl -5-(trifl uoronmet hypbenzarai de; 1-
{1-[(3,1)-44[ 3-Brono-5-(trithoronet hyl)benzoyl Kmet hypam no] - 3- (4-

fl uorophenyl)butyl |l azetidi n-3-yl|-N, NFdi net hyl Pi Pel i di ne-4-carboxam de; 1-
{1-[(3S)-4-[[3-Brono-5-(trifluoronmet hypbenzoyl ] (net hypam no] - 3- (4-

fl uorophenyl ) butyl |l azeti di n-3-yl } pi peri di ne-4-car bOxallMle; and

3- Brono- N4( 25) - 2- (4-f 1 uor ophenyl) - 4- { 344- ( noi phol i n- 4-yl car bonyl ) pi peri di n-
1- yljazetidin-1-yllbutyl)-Nnethyl-5-(trifhtoronethyl)benzam de

Obtained form after
suspension in isopropanel
d-value | Relative
(A) intensity
9,55 Vs
8,09 Vs
5,86 Vs
4,75 VS
4,43 Vs
3,90 V8
3,58 V8§
3,42 V8

18. A compound according to claim 14, characterized in providing an X-ray powder

diffraction pattern exhibiting substantially the following main peaks with d-values:

Obtained form after
suspension in isopropanol -

increased temp

d-value | Relative intensity
(A)

4,98 Vs

4,81 Vs

4,76 v§

4,56 Vs

4,04 Vs

3,65 Vs




44 22. A conpound according to any one of clains 1-21 for use in therapy.
23. Use of a compound according to any one of clainms 1-21 for the

manuf acture of a medi canent for the treatnent of a functional

gastroi ntestinal disorder. 24. Use of a compound according to any one of
clainms 1-21 for the manufacture of a,edicanent for the treatnent of D3S.
25. Use of a conpound according to aﬁgeone of clains 1-21 for the

manuf acture of a medi canent for the treatnment of functional dyspepsia 26. A
pharmaceutical fornulation conprising a conpound according to any one of

clainms 1-21 as active ingredient and a pharnaceutically acceptable carrier
or diluent.

19. A compound according to ¢laim 14, which is an methyl ethyl keton solvate.

20. A compound according to claim 19, characterized in providing an X-ray powder

diffraction pattern exhibiting substantially the following main peaks with d-values:

Obtained form after suspension
in metyl ethyl keton
d-value | Relative intensity
ey
10,5 Vs
7,49 Vs
5,28 Vs
5,16 Vs
4,75 Vs
4,64 Vs
4,31 Vs
4,21 Vs
3,75 V8
3,53 Vs

21. A compound according to claim 1 selected from
N-[(28)-4-{3-[4-(Azetidin-1-ylcarbonyl)piperidin-1-yl]azetidin-1-yl}-2-(4-
ﬂuorophenyl)butyl]-3-br0mo-N—methyl—5—(triﬂuoromethyl)benzamide;
1-{1-[(38)4-[[3-Bromo-5-(trifluoromethyl)benzoyl](methyl)amino}-3-(4-
fluorophenyl)butyl]azetidin-3-yl}-N,N-dimethylpiperidine-4-carboxamide;

- {1-[(38)4-[[3-Bromo-5-(trifluoromethyl)benzoyl}(methyDamino}-3-(4-
fluorophenyl)butyl]azetidin-3-yl} piperidine-4-carboxamide; and
3-Bromo-N-((25)-2-(4-fluorophenyl)-4- {3-[4-(morpholin-4-ylearbonyl)piperidin-1-
yllazetidin-1-y1} butyD}-N-methyi-5 ~(trifluoromethyl)benzamide.




22. A compound according to any one of claims 1-21 for use in therapy.

23. Use of a compound according to any one of claims 1-21 for the manufacture ofa

medicament for the treatment of a functional gastrointestinal disorder.

24. Use of a compound according to any one of claims 1-21 for the manufacture ofa

medicament for the treatment of IBS.

25. Use of a compound according to any one of claims 1-21 for the manufacture ofa

medicament for the treatment of functional dyspepsia.

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

1-21 as active ingredient and a pharmacentically acceptable carrier or diluent.




