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1 - [(4- [benzoyl (methyl) ami no] -3- (phenyl) butyl]
azetidine derivatives for the treatnent of
w@amunaidpt esti nal disorders 1 Field of the | nvReI/SE2007/000482
The present invention relatgs to new conpounds of
formula | , to pharmaceutical conpositions conprising
sai d conmpounds, and to the use of said conpounds in
1 £ E@p%%ﬁrﬁif%qg{l >l£ﬁ/§_1§]' -@Qﬁﬂé{%&ﬂ%}?ﬁ%&tﬁd ine
. achger ound of “the T nvéén I on 'ﬁiae neuLirrho a nllrps‘—’l?i ar%issgjrders
nown as the tachykinins, conprise a class of peptide
neurotransmtters which are found in the periphera
and central nervous systens. The three principa
-t Kini re Substance P (SP), Neurokinin A (NKA)
Figld P ciy aOlf‘n B (NKB). At |east three receptor types
are known for the three principal tachykinins. Based
The @@d@_eﬁthﬁdgtibﬁfe@dtés\/tg nSﬁbﬁﬁab%MicIs o€ forfr@ladlyitd p@rhdtRutical
agoni.sts SP, NKA and NKB, the receptors are classified
COBBOH QNS SRIRTIFNE SUARATPOHEEBR NI use PINRY) coafrpaungs in therapy.
Th@i)%é%'ime%tig‘n 3) re[a%éﬁ@éﬂcésseé' for ﬁf%giéﬁé‘?dt%n of B&hfounds &
nee or an orally active NK receptor "antagoni st™ for
fotnhda I.r eat ment of e.g. respiratory, cardiovascul ar
neur o, pain, oncology, inflammtory and/ or
gastrointestinal disorders. In order to increase the

Bidchabanestih&invegteon of such therapy it is desirable to
obtain

The neurokinins, also known as the tachykinins, comprise a class of peptide
neurotransmitters which are found in the peripheral and central nervous systems. The three
principal tachykinins are Substance P (SP), Neurokinin A (NKA) and Neurokinin B
(NKB). At least three receptor types are known for the three principal tachykinins. Based
upon their relative selectivities favouring the agonists SP, NKA and NKB, the receptors
are classified as neurokinin 1 (NK;), neurokinin 2 (NK) and neurokinin 3 (NK3) receptors,

respectively.

There is a need for an orally active NK receptor antagonist for the treatment of e.g.
respiratory, cardiovascular, neuro, pain, oncology, inflammatory and/or gastrointestinal
disorders. In order to increase the therapeutic index of such therapy it is desirable to obtain
such a compound possessing no or minimal toxicity as well as being selective to said NK
receptors. Furthermore, it is considered necessary that said medicament has favourable
pharmacokinetic and metabolic properties thus providing an improved therapeutic and

safety profile such as lower liver enzyme inhibiting properties.

It is well known that certain compounds may cause undesirable effects on cardiac
repolarisation in man, observed as a prolongation of the QT interval on electrocardiograms
(ECG). In extreme circumstances, this drug-induced prolongation of the QT interval can

lead to a type of cardiac arthythmia called Torsades de Pointes (TdP; Vandenberg et al.
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such a conmpound possessing no or mnimal toxicity as
wel | as being selective to said NK receptors.
wao-0orhaBedre, it is considered necessary that BEi/SE2007/000482
medi canent has favourabl e phpar macoki netic and
met abol i ¢ properties thus providing an inproved
therapeutic and safety profile such as |ower |iver
enzyme inhibiting properties. It is well known that
certain conpounds nmay cause undesirable effects on
cardi ac repolarisation in man, observed as a
hERG KO rpaineBnfrizhd bhdfd@T TiendPhaahacoh Seil 2001 § 22: a40206); Rading
(ECQ. In extrene circunstances, this drug-induced

ulﬁm@te ézpn%tﬁulélf figriliatiory andhsusidomcagin The paEarovEnt ipdias syndrome

is %g{%bd ton fté a{ﬁn%;g&%'ﬁﬁ%%% T(%E 3/%:? Fectlgy gﬁogarllstm ﬁgundent (IKr) by
thdde@REPoIRBI TREQImpathdsAi8d o tﬁ@ape?tﬁﬁé‘ RQing d d;ﬂﬂ@hﬁlﬂmts of the

ultimately to ventricular fibrillation an
chaeml lproteith samyingrehis/cueeah (The aparires fospirgradphs sub-units are encoded by

hi bitj f th i d t h | d .
thp B o g Besee e FERD (R R h a ey i osrigsisation
of-EHue c@HP Q&fbﬂ%o%ﬂﬁ’i ﬁé’lﬂlfbﬁl(ﬁi&%&s‘%ﬁolﬁﬂaﬂbﬂ %ﬂhﬁh?mamfested as a

sub-units of channel protein carrying th
prolompsivn. ofTHraeQ”ﬂ mtenvallr ifilst QT nigeblgdraloggdiionnis mzt aaslafety concern
encqded by the hunan et er-a-eF@%o rel at ed ene

PFRERCIITIES A7 of RO aglos S b Pl Saspiagn of people
it @dn topﬂfﬂnﬂ%eg%fa?{alngﬁg %ﬁth@lh?r ﬁﬁrﬁlg’a&b' bition slows

repolarisation I's mani feste
prol ongation of the Qr interval. Wilst QI interval
prol ongation is not a safety concern per se, i

Incpartiquéss; 1515rqe§kabéﬁ‘ thétéh%ﬂ\]&/fﬁ%fi?tﬂfélﬂtaﬁal%létrh@é a élﬁlfaéiet Bplagqelof
ph rmgco% mlc R&d ﬁ]? %%&ﬁ&metlc @fo%@l‘t%s Eo m a]tt h%@a%e*t?caﬁg Ese%ﬂq

eenealonl oventric

ad¥idnl t6 Uhwihg sufficieht AASkleaileotdnay, thdTWKNKcdpes @Rta86nist needs to be
anta%onlst has a suitable bal ance of pharmacodynam c

baemgedwith megaokiorrelevant phapucekiesictpeonestics. Thus, it is necessary that the
Nwa%gaaggglls{tt Illa% aa) stﬁumently Ihlgh a?ﬁnﬂws at the different NK receptors, b)

pharmacokinetic properties (absorption, distribution and elimination properties) that makes
it possible for the drug 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 potassium
channel in order to obtain a tolerable safety profile and d) liver enzyme (such as CYP3A4)
inhibiting prop;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.
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addition to having sufficient and sel ective potency,
the NK receptor antagonist needs to be bal anced with
w0 e@ansb3to rel evant pharmacoki neti c properti esPCIVRER)7/000482
it is necessary that the NKzantagoni st has: a)
sufficiently high affinities at the different NK
receptors, b) pharnacokinetic properties (absorption,
di stribution and elimnation properties) that nmakes it
possible for the drug to act at the targeted NK
receptors mainly in the periphery. For instance, the
NK recept or antagoni st needs to have sufficiently high
nmetabolic stability, c) sufficiently low affinities to

“4efApinererryl) bm@ﬁm«méd@ ang (Fapir Senformatimrily Eapwtnaed Analogues

r ) ST PRS2 OB 30y .

et kD BidYr b A0 SWERERLT CenddimA diowy (26058 13 02 Pr-gyBNliscloses the

drug-dfug interactions. Furthernmore, in order to
cogphamnti- [24@,4elﬁ<fhilqramhenmlﬂ 4t(ﬁsnmh¢lenféﬂta@¢tlmﬂ aé)bntyé]tN- it
enefl o ve. an NK a on
g B SRR ] PSS Bl N 5a sePiphgRtagonistc

tor. EP 0625509 EP 0630887, WD 95/05377, WD
5/ 12577, WD 95/ 15961, WD 96/ 24582, WO 00/ 02859, WO
00/ 20003, WO 00/ 20389, WD 00/ 25766, WO 00/ 34243, WO
02/ 51807 and WO 03/037889 djs

Wil S g LA ST e B D0 s dielose gartidinyigigllactam derivatives
antgé%%?stnmgﬂyaﬁﬁquy (aryl)-butyl benzam des and Their

Conformational |y Constrai ned Anal ogues. Pot ent

Antagonlsts of the Human Neurokinin-2 (NK2) Receptor”,
ERQHOERE ﬂlswa&q%@ﬁeﬂd@y,haﬂcyléﬁapwnd@eéé%%ﬁ@rlém aligyifrapingiidones,

en1s 200 2211- 2215, discl oses the
wigdf et OE’EE@YS@(‘ F%%?‘%Tghenyn 4- (3 mof

hoI|n 4-yl azeti di n- I-yI)butyI] Nmet hyl benzam de whi ch
was found to possess functional NK2 receptor ) )
WEN UYL 9ndl VO 97/25322 disclose azetidinylalkylpiperidine derivatives claimed to

be tachykinin antagonists.

pr

EP 0791592 discloses azetidinylalkylglutarimides with tachykinin antagonistic properties.
W02004/110344 A2 discloses dual NK1,2 antagonists and the use thereof.
An object of the present invention was to provide novel neurokinin antagonists useful in

therapy. A further object was to provide novel compounds having well-balanced

pharmacokinetic and pharmacodynamic properties.
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properties. WO 96/05193, WD 97/27185 and EP 0962457
di scl ose azetidi nyl al kyll actam derivatives with
w0 20 Bd3nd n ant agoni st activity. EP 0790248 di BCT/SE®87/000482
azeti dinyl al kyl azapi peri dongs and
azeti di nyl al kyl oxapi peri dones, which are stated to be
tachyki ni n antagoni sts. WD 99/0145 1 and WD 97/ 25322
di scl ose azeti di nyl al kyl pi peri di ne derivatives cl ai ned
to be tachykinin antagoni sts. EP 0791592 di scl oses

etiginylalkyl glutarimdes wth tachykinin
Outlige exwgﬁm%roperties. WO2004/1 10344 A2 di scl oses

dual NKI ,2 antagonists and the use thereof. An object
of the present invention was to provide novel

Th@g)%sgltft' N RSN HRAIRIE § LSmPSEHYF tHbeh 8T RRKula D) Ur t her
obj ect was to provide novel conpounds having
wel | - bal anced phar macoki neti ¢ and phar macodynam c
properties. @tline of the invention The present
invent'gn prjpvi des a conpound of the general fornmula
() (IE €l nd R2 is each and i ndependently
sel ected firom hydrogen, nmethyl, ethyl or R and R2
forma folRl fi si x, menbered ring@ogether with
t he am de nitrogen, ;Egéxring optionall containbpg an
oxygen atonm X is bro 2N 3

I
CH

3

)

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

In one embodiment, R1 and R2, together with the amide nitrogen, form a pyrrolidine ring.
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as wel | as pharmaceutically and pharmacol ogical ly
acceptabl e salts thereof, and enantioners of the
waeeowpasased of fornula | and salts thereof. | n OPEI/SE2007/000482
enbodi nrent, R and R2, togegher with the am de
nitrogen, forma norpholine ring. In one enbodi nent,
Rl and R2, together with the am de nitrogen, form an
azetidine ring. In one enbodinent, R and R2, together
with the am de nitrogen, forma pyrrolidine ring.In
one enbodinent, R and R2, together with the am de
In Bhd EpigRimerdtOR M@ R 2,30 hith theahide @itrdgen,dbsm an isoxazolidine
~enbodi nent, R and R2, together with the am de
nngi t rogen, form an oxazolidine ring. The present
invention relates to conpounds of formula | as defined
above as well as to salts thereof. Salts for use in
Tn BREEABSEBMEAICR] alkPRPASEdthRRGtHVhE hmiR nRPebenBoft bh 6RdZoMdine
acceptable salts, but other salts may be useful in the
ringr oduct i on of the conpounds of formula | . The
conpounds of the present invention are capabl e of

form sal.ts wi.th various, i pprgani n rgani ¢ acj ds
o hievetlon et wligdo SPienoiit Af - 1 3R Bk & 96l &0 sas
thdrEbFeSdlis@or: usekaphih RS cedticd eeMpastichs 3T bk pbinBadiiially acceptable

i ncl ude acetate, adipate, ascorbate, benzoate,

salfp Rtenthe spitsgnast ke ussful it thapeodusiinn efiheconmampforifpanula 1.
canphorsul fonate, citrate, cyclohexyl sulfamate,
et hanesul fonate, fumarate, glutamate, glycol ate,
Theeninpoirfdatoé theDreshytdnosugien hel ce pdtloeioaninp egtsamidavasious

B s SR
ExaBiplta e subhfaeiiaiigitiod salenhéiiad aresd hdipma Scorbitt heoate,

oxal ate, palnoate, persulfate, phenﬁlacetate“
beg@gi}#@p@tp, l?ﬁu(ljagat, bl,lty@tev spgphorate, camphorsulfonate, citrate, cyclohexyl

sulfamate, ethanesulfonate, fumarate, glutamate, glycolate, hemisulfate, 2-
hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
hydroxymaleate, lactate, malate, maleate, methanesulfonate, 2-naphthalenesulfonate,
nitrate, oxalate, palmoate, persulfate, phenylacetate, phosphate, picrate, pivalate,
propionate, quinate, salicylate, stearate, succinate, sulfamate, sulfanilate, sulfate, tartrate,

tosylate (p-toluenesulfonate), and undecanoate.

Pharmaceutically acceptable salts may be prepared from the corresponding acid in
conventional manner. Non-pharmaceutically-acceptable 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
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propi onate, quinate, salicylate, stearate, succinate,
sul famate, sulfanilate, sulfate, tartrate, tosylate

w@ peovobasenesul f onat e), and undecanoat e. PCT/SE2007/000482
Phar maceutical |y acceptabl egsalts nmay be prepared from
the correspondi ng acid in conventional manner.
Non- phar maceuti cal | y-acceptable salts nmay be useful as
i nternedi ates and as such are anot her aspect of the
present invention. Acid addition salts may also be in

for .
or B Pt ob B ¥iEbh o e WlioBY S i WIFR Gpoter spion on
suitdbddfon-extichgaseshy reacting the free base form of the
product with one or nore equivalents of the
appropriate acid in a solvent or nmediumin which the
salt is poorly soluble, or in a solvent such as water,
Comtpionhdd of foamdy EHaverpng &bm@i@pntby anq Bésrte bgrupiergtood theithe
. exchaqgﬁng t he anonf of an §XIS Sﬁht for a othed
yeRbgR © A PABPIE SATER ARGFYE IP‘é‘g‘iS CENPSHRgLCErime to
folr@I1AH Bard bRV RAR of Ble' Bl CERESEom@8d ¢l hel srcngie%nlﬁl@tlomer (the R-
understood that the invention enconpasses all optical
enhIs MBI o1 ﬁlecﬂ-maQO@ﬂréFrls coiiheursis pp@udidg tefooonlidi(hgat also be in
ggnula can be jn the fo[n1of the singl e
the Yogmer§ |a§%ﬁ?ﬁ}1%m“f““§ 1.4 FB eg¥imglas MEHFR ST SRFIOmeRR
Renanti onmer. or the ~-enantioner). The conpounds
according to fornmula (1) can also be in the formof a
Theaospoendyicat exiet, asia. r&ixtlmmoh@ufmmlaawnaids&mmseTbef compounds of this
. enantioners. The Co n an exist. as a mxture of
ingeGHPB FRRHSrhafh TSBHE o o lﬁsfaﬁ ﬁﬁ%feﬂ%%tmp jigomers.
i nvention conprise both m xtures of, and individual,
conformati onal isoners. Pharmaceutical formulations

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, cardiovascular, neuro, pain, oncology,

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

sterile emulsions.
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According to one aspect of the present invention there
is provided a pharnmaceutical formnulation conprising a
waeeopasased of fornula | , as a single enanti onmePCT/SE2007/000482
racemate or a mixture therepf as a free base or
pharmaceutically acceptable salts thereof, for use in
prevention and/or treatnent of respiratory,
cardi ovascul ar, neuro, pain, oncology, inflanmmtory
and/ or gastrointestinal disorders. The pharmaceutica
In %&‘%OSI gllxeoc% %]:m hdﬁ?ér]}grg%.ﬁgfggé}gﬁgg%%ﬁ}aﬁgggeﬂt]&ﬁ @&ﬁgos'ltﬂm of
thisliaebntRa thay etlsroexﬁiltanf or bex@a@hmlsi&yecb@&hultaheqmsb/&br sequentlally)

arenteral bucc asal nal_or recta
withelORe AT SRGrg PRasRagy 0%}95@&?{5% %&y Yag'fP 13 F@%ﬁfﬁ%ﬂ% disgasg
CO&ﬁ@ﬁgrggﬁgp§@§i&He compounds of this invention may be
formul ated by nmeans known in the art into the form of,

for exanple, tablets, pellets, capsules, aqueous or

Thg Ph%’rwéﬁ%u 1%51%@) oS SRS rlﬁ/ent?cg}k!v&l' I%ﬁﬁ%l(l}?l eggcﬁ%%nstereid 10

, Nasal Ssprays, OSl
hughbig 1d%diaﬂ§b ‘dﬁ@rcﬁ‘ a@bmpenase fSrrmIIa h ebﬂnd)m Qeﬁlsto D6mg/kg body weight.

i nhal ation, and f ar ent l. us cl .
Aerifychurotiily 4ot p et Emretnd oF forp f?sl' 5 04 Pfpeke body weight
is aﬂﬂﬁiﬁﬁh‘:?edo ITH daYly 20sdinhPPS gi9én ﬁlltﬁﬂﬁélﬁdd%é;asq{ecésls%l the precise

emul sions.In addition to % he conpounds of the present

amonwierttheepmpisung hdministesed dnshe MWW@W%WHW@M% on the
We&éﬂ re}]%%: lal(l) ad se egi?sf lt@é %a%eﬁt%%ﬁt{%ateﬁ % gtﬂluﬁ'r %nggs%‘éondltlon

sequ al'ly one or
beplarcard atglicgtio @geipis lmbwnalhﬂe artn t r eat i ng one or
nore di sease conditions referred to herein. The
pharmaceuti cal conpositions of this invention wll

RRIBLL o ccpsim g on st
invgatigpht For example a tablet or capsule for oral administration may convement}gl
contain up to 250 mg (and typically 5 to 100 mg) of a compound of the formula (I) or a
pharmaceutically acceptable salt thereof. In another example, for administration by
inhalation, a compound of the formula (I) or a 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 administration 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 (I) or a

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



10

15

20

25

Alternatively, a daily dose of the conpound of fornula

I fromO.1 to 5 ng/ kg body wei ght is adm nistered.
wahdiog/1sised y dose may be given in divided dosesP@BSE2007/000482

necessary, the precise anmougt of the conpound

adm ni stered and the route of adm nistration dependi ng

on the wei ght, age and sex of the patient being

treated and on the particul ar di sease condition being

treated according to principles known in the art.

cal und fo t 0

regfiRg ot melp RS Y R bindt R MR AR ork i of 0
tach?lhhﬂib a&ti‘ngfaaﬂ&lNIé réeptoprigbeminiabi st rati on nay

conveniently contain up to 250 ng (and typically 5 to

100 mg) of a compound of the forrmula (1) or a

phar maceutically acceptable salt thereof. In another
The xampéwads bﬁfonaulm (B cstphamaowti@ylly ariseptablp aaits o selyntpniareol may

f the f | |
be gaedin rurantciuy oba R RPSBTad 1 e Prarryr Gtdacht of
re#)grtgtg?yt, Qgrdforvg t ufbogalﬁr%ncblﬂ aﬁ/&%a@trﬁﬁ@ﬁlrﬁ[ ddbrabded

WO po ai [y doses n a further exanpl e,
for adn1n|strat|on by i ntravenous or intranuscul ar

Exstibjse ASHiSh ARt AP AGhTD aﬁ%fgi%%%u?%pﬁtéﬂ%”m%?eeaqsi pughs cold
1nt‘f\%ﬂ¥}1at9c;n 81? %ﬁ&ﬂgu% 151 (8 i %e v a feacqlw

maceu |cal y acce may- be used.
urt&&‘ﬁh Q%er&ﬁﬁoﬂ,hﬁéﬁﬁﬁ@dfaﬁﬁﬁﬂls ld&e&nai[ hrgipgeaasdntpainyréntinetension
provi des a nmethod of treatin preventing a di sease

hee@qumsmows&e@mﬂam%@w, ¥ %mftfaﬁéhiﬁﬁﬁ;en pihazopbtenitg at

Hltggﬁﬁ%%’gtr Srefl gg{ éd% ben%tl{l%’é%ll’é%? I rllt\%%ﬂge%g%tﬁ% déﬁor%er, manic
depREHS RBebs@incé BQDGB%@,'rﬁov(ehﬁent disorder, cognitive disorder, obesity, stress

disorders, micturition disorders, mania, hypomania and aggression, bipolar disorder,
cancer, carcinoma, fibromyalgia, non cardiac chest pain, gastrointeétinal hypermotility,
gastric asthma, Crohn’s disease, gastric emptying disorders, ulcerative colitis, irritable
bowel syndrome (IBS), inflammatory bowel disease (IBD), emesis, gastric asthma, gastric

motility disorders, gastro-esophageal reflux disease (GERD) or functional dyspepsia.

Methods of preparation

In another aspect the present invention provides a process for preparing a compound of the

formula (X) or salts thereof which process comprises:

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



or a pharmaceutically-acceptable salt thereof. The
present invention also provides the use of a conpound
w@boorhas3bormul a (1) or a pharnaceutical ly acceptEHBE®07/000482
salt thereof in thepreparatigon of a nedi canment for use
in a disease condition wherein antagoni sm of
tachykinins acting at the NK receptors is beneficial.
The conpounds of formula (1) or pharnaceutically
acceptabl e salts or solvates thereof may be used in
the manufacture of ja nmedi canent for use in the
prevention or treafjment of respiratory,
cardrovascMzﬂZ\ﬂ i n, oncol ogy and/or
gastrointestinal di sor der Exanpl es of such di sorders
are ast hma, aIInglc hi nNti s, pul nonary di seases,
cough, cold, inflanmatidn, ni c obstructive
pul nonary disease, airway redctmyity,
urticaria, hypertension, rheunatoi H a;ﬂ?rltis, edena
angi ogenesi s, pain, mgraine, tension headache,
psychoses, depression, anxiety, Al zheiner's disease,
schi zophrenia, Huntingtgn's disease, bladder
hypernotility, urrnary nconti nence, eating disorder,
mani ¢ depgdgs . depeftdgnce, nobvenent
di sorder, obeS|ty stress
disorders |t|dan|so mani a, hyponani a and
aggression [ di sor der cancer, car ci nona
fibronyal gi a, gar di ac chgst pain, gastrointestina
hypernotility, "9¢ ' '
gastric enptyingldisorders, ulcerative colitis,
irritabl e bowel Byndronme (IBS), inflammatory bowel
di sease (I1BD), enesis, gastric asthma, gastric
nmotility disorders, gastroesophageal reflux disease
wASERRI, R shd Bk gm%elﬂr&&%% iflod; YR !rle%naao&rag@ QleRthAn
n-anot her asp sen I'Avention provides a
refiicnice atkyfadon pf ‘ﬁpaompglml af theepforrla @iff) folns an N-C bond between the

nitrogen atom of the azetidine group of the compound of formula (IT) and the carbon atom

of the aldehyde group of the compounds of formula (III); or

b) reacting a compound of the formula (II) with a compound of the formula (IV):

O
L CF
I
CH,
X
F

wherein X is as hereinbefore defined; and L is a group such that alkylation of the

av)

compound of the formula (I) forms an N-C bond between the nitrogen atom of the
azetidine group of the compound of formula (II) and the carbon atom of the compounds of
formula (IV) that is adjacent to the L group; or

¢) reacting a compound of the formula (V) with a compound of the formula (VI):
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formula (1) or salts thereof which process conprises:

a) reacting a conpound of the formula (I11) with a
w@oovposased of the forrmula (111):wherein R, R2 BOHSBROAT/@0432

as hereinbefore defined; anfhthe conditions are such

that reductive al kylation of the conpound of the

formula (I1) forms an N-C bond between the nitrogen

atom of the azetidine group of the conmpound of formula

(I'1) and the carbon atom of the al dehyde group of the

conmpounds of formula (111); or b) reacting a conpound

of the fornmula (Il) with a conpound of the fornula

(I'V): wgerein X is as hereinbefore defined; and L is a

gggﬁs sych that al kylation of the conpound of the

f N rms an N-C bond between the nitrogen

atom of the azetidine group of the conmpound of formula
(1) BAd t on.at om of the conmpounds of fornula
(I'V) that is adjaSen% to the L groyp; or c) reacting a
conpound of the f W i Thya' tonpound of the
formula (VI):wherein R, R2|and are as hereinbefore
defined; and L' is a |eavi

nengr obpt; and optionally
form ng a pharmaceuticall ept able salt. The

conmpounds of the formul ae and (Il11) are reacted
under conditions of reductiyé al kylation. The reaction
istyMchypeHonmdataﬁwmemramtemmmuwe,
for exanple 0 - 10 OC, in a substant@®ally inert

sol vent for exanpl e dichl oromethane. Typical reducing
agents include borohydrides such as sodi um

cyanobor ohydri de. Tie conpounds of the formulae (11)
and (1V) are reacted under cqpditions of alkylation.
Typically in the thhe formula (1V) Lis a
| eavi ng group such as
reaction is typically
tenperature, for

X (VI)

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 (III) 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 (II) 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
alkylsulfonyloxy. The reaction is typically performed at an elevated temperature, for
example 30 - 130 °C, in a substantially inert solvent for example DMF.

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

by reacting a compound of the formula VII:



exanple 30 - 130 C, in a substantially inert solvent
for exanple DMF. The conpounds of the formula (Il) may
wheoopnapas ed i n conventional manner, for exanpP&r/kBE2007/000482
reacting a conpound of the fiprnula VIl:with a conpound
of the formula (VIIl): wherein R and R2 and are as
herei nbefore defined; and L" is a group such that
al kyl ati on of the conpound of the forrmula (VII) forns
an N-C bond between the nitrogen atom of the
pi peridine group of the compound of formula (VI1) and
the carbon atom of the conpounds of fornmula (VIII)
that is adjacent to the @" group; and subsequently
renmovi ng the protegtive group (-CH(Ph)2) as for
I nstance by a cataﬁ?ri ation reaction. The
conpounds of the formula (1) y be prepared, for
exanpl e, by reacting &%o Qaf the formula (1X)
with a conmpound of the formula ( (VIDI X) wherein R
I's as hereinbefore defined under conventiona
acyl ation conditions. The conpounds of the fornmula (1V)

WiETPé’cJ?ﬁp&B@BPﬁl'h%QLe()r\rﬁl;i’i(\ﬁ npl e, by reacting a conpound
W

of the formula th a conmpound of the fornula
(X): (X) wherein |Lis as hereirbefore defined under
conventional acyl ati ondinlonq The conpounds of

the forrmulae (V) and N yhe 1 eact ed under
conventional acylation conflitions wherein is an acid
or an activated acid derivative. Such activated acid
derivatives are well know the literature. They may
be formed in situ fromt id or they nmay be

pr epar ed, (VI

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

o) _H
)\
H CH,

(IX)

wherein R1 is as hereinbefore defined under conventional acylation conditions.



I sol ated and subsequently reacted. Typically L' is
chloro thereby formng the acid chloride. Typically

W b@7asgeskati on reaction is performed in the prBGESE®OTH00432
a non-nucl eophilic base, fop exanple
N, N-di i sopropyl ethyl am ne, in a substantially inert
sol vent such as di chl oronet hane at a non-extrene
tenperature. The conpounds of the fornula (VI1) and
(M11) are known or may be prepared in conventiona

manner
T B HAGATR b GO belio R A% Aol rehifhe o
<md$dﬂwyfmemMMma0WRWﬂhambmpmmﬂwﬂmbﬁhmubxxstence of
conformational isoners. This is believed to be a

result fromslow rotation about the am de and/or aryl
bond. The follow ng pbbreyiatiqns g e used in the
presentation of the NVR dat™d of e compounds:
s-singl et; ddoubl et; lrquartet;

gn-quintet; mnultiplet; ad én}conplex

mul tiplet, which may i ncl oroad peaks. The
foll owi ng exanples wll de be, but not limt, the

i nvention. The follow ng abbreviations are used in the
experinmental : DI PEA (N, Ndi i 5opropyl et hyl am ne), TBTU
(N,N, N, N -tetranethyl CHbenzotrlazoI 1-yl)uronium

5 t et rafl uor oborate), , -di met hyl f o@9am de), THF
tet ah le 1
wh R?lnr 5%?‘3%]%?%? %ld? m&% u{ld% ng‘fgnh?car %t\%b?]l S%%B%lrﬁ? in-1-y
Ilazetidin-1-yl|- " 4-

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

10

CF

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,

15 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-extreme temperature.

20  The compounds of the formula (VII) and (VIII) are known or may be prepared in

conventional manner.
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f 1 uorophenyl ) butyl | - 3- br ono-

N- et hyl -5-(trifluoronethyl)benzam de 3-Bronmo-N- [(2S
W0 200043d3kuor ophenyl ) - 4- oxobut yl ] - PCT/SE2007/000482

-met hyl -5-(trifluoromethyl)bgnzam de (see nethod 1;

0.16 g, 0.36 mmol ) and

| -azetidin-3-yl-4-(azetidin-I|-ylcarbonyl)pi peridi ne

(see nethod 2; 0.10 g, 0.47 mmol) were dissolved in

nmet hyl ene chloride (10 nmL) together with a snal

anmount of dry nethanol (0.2 nL). To the resultant
Examblesi on were added DI PEA (0.14 g, 1.08 mmol) and

sodiumtri acet oxyborohydride (0.15 g, 0.72 nmol).

Them xture was stirred under nitrogen for 4 h at RT.

It S-lljl S]ﬁirﬂg)%%r%rhgsﬁ'&sﬂil% 'tllxe %ogxﬁ)a%%mf rﬁ?te!gr)éieﬁﬁgwm oﬂrrﬁ(%??ﬁ&dshow

ce W aqu

higMly Borlple MR B4 @ﬁ’éﬂo&h@&&ﬁ@lm chrifbinertiedaltisontutg IThis is
Ehase separator and the solvent was renoved by

beligvgd do be & casult finm sovp erietiongheutibe pmide@nepr aryl bond. The following

hro ra n _Si nmet h
abfii BRpse e B2 piesrh s gat SFHEHNG of inegBrddyitigysingles o
b fi8; GOfRANREn ﬁuﬁetwﬁirﬁxﬁu 1@tambraa% BIMR o R dvhiiplet,
dd(l:t’gll(%jt’%l)tﬁélaa AV et ApIsE H) 2.2 (qgn, 2
wificlBm2y thefuelmbrd@Bpeal®, 5- 3.5 (cm 14H) 3.6 (d, IH, 3. 9
(t, 2H, 4.1 (t, 2H), 6.8-7.4 (cm 6H), 7.7 (s, IH;
LCMS: mz 654 (M+l) +. Exanple 2
[ -{1-r(3")-4-rr3-Bronmo-5-rtrifluoronethyl)benzoyl 1( net
hyl ) am nol- 3-(4- fluorophenyl)butyl 1azeti di n-3-vU
TheNoltbwing eydniplepweill dbseréibedbutavbimanthed mventicor mat e A
m xture of 3-brono- [(2
S)-2-(4-fl uorophenyl)-4-oxobutyl]- N-nethyl-5-
Th(etfalilqwmg ﬂbbfé‘flhwnﬁ BE ARt e&tﬁélmﬁ@fqlrdiaIPﬁA @.X78 g,

dug- Ear Sg%@gl)raﬁn e”’(‘'see ﬁjgt hody ’%eﬂ%h%@ﬂ@fﬁ%&&ggﬁl 1d3;1ﬂﬁomum

tet@afiorabogett)dDME @V, N-dimethylformamide), THF (tetrahydrofuran) and RT (room

temperature).

!_

Example 1
N-[(28)-4-{3-[4-(Azetidin-1-ylcarbonyl)piperidin-1-yl]azetidin-1-y1}-2-(4-
fluorophenybutyli-3-bromo-N-methyl-5-(irifluoromethyl)benzamide

O

sae

Y\N\/\/\N

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
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m.), (polystyrylnmethyl)trinmethylai Wrmonium
cyanobor ohydride (0.098 g, 0.52 mmol) and net hanol was
wariornad2at RT for 6h. The resin was filtered pET/SERN07/000482

washed wi th nmethanol. The s@hvent of the filtrate was
removed by evaporation and the product was purified by
reversed phase chromat ography (C8) using acetonitrile

and aqueous amoni um formate/ form c acid solution (0.1

M NHACO2H, 0.1 M HCO2H, pH 4) as eluent. There was

mi%@%%gﬁ_gugéﬁ%%f e é?t §f42ﬁ %‘i}f il M{&P@g&gﬂ%&d&%&vﬁa@lme

ch]BﬁHB and’whksh8d B)Vl(:e:m‘rh Gadpratddl aduésus NaHCOlGNhenndith G2, The

organ{q 3hafeswa ﬁqr%d tﬁf%% 2Bhase SERIRIAT BHP R IR 285 reppoved by
evaﬂB?étbeln’@E@ 15}@111103 Wa&puﬁﬁéﬂy%?orﬁﬁ?ﬂé‘rﬁﬂw o diBkeiel dhéthahol -

erl di ne- 4-car boxani d

mf@ﬁ/ymm axidp( 15))- Phera v gbipmpda Brig12)SApebibeatiflp pompound as a

wite &4 rE‘Mh'Z@lié {;Tmek?{ I;tgﬁtilg %)é?tegé ﬁ&%‘%‘i{){ $8em B2 (d, 2m),
2.3-3. Mmcmﬁzﬁ[)d 215e3. 8l {cn rd ey, g (e 163,620 (tp2Hipd. 141, 201)408-9,4 (cm, 6H),
2,6 an riethylamne (1.24 nL, 9.0 mmol) were
7'7dﬁss§®w&ﬁ'“&'é%ﬁ%ﬁﬁ'chl ori t(JIe (30 mL) toget he)r with
nmet hanol (5 nL). To the resultant solution was added

sodi um cyanobor ohydride (0.21 g, 3.36 mmol) and the
Example?e was stirred at RT for 20 min. The sol vent was

e

fluNedpGeRsyl ) buhd]asetgians o1 p NaS dinveisy 1pipéridEned-chtboxargide difplnmse
separator and t sol vent was renoved by evaporation.
The product was urified by chromatography on silica
gel (ammoni a Safu t met hanol / net hyl ene chl ori de,
1- 20% et hanol )'. s obt ai nedn0.24 g (17% of

the title conpound. 1H N\/\/\N CF,

x 2 HCO,H

A mixture of 3-bromo-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-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 filtrate 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 NH4,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+1) ™.
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NVR (500 MHz, CDCI3) : d 1.4-3.8 (cm 23H), 5.7 (b,
IH, 5.8 (b, IH), 6.8-7.4 (cm 6H), 7.7 (s, IH; LCWE:

wWontw7636824 Mt ) +. Exanple 3a In order to obtai PCT/SE2007/000482
addi tional information regangling existing solid form
suspensi on crystallisation was carried out at room
tenperature in different solvents. After approx. 2
weeks the solid formwas checked with XRPD. Sanpl es
slurried in nethanol, ethanol, ipropanol, aceton and

Ex%hl ci)lgggform di splay very simlar patterns in XRPD,

differ fromthat of the original sanple. The
1- Jr¥38)24-[[B4Bromot Ss(triftt@biythbBiteneoyli(oetiyhemieiv3f@r m  The

mat eri al suspended i.n.ethyl nethyl ketone displays a
M&&Eﬁ@&@éﬁﬁ%‘ 525 L ’?I/‘e Tl EXRPD perfor%/red on
the sanpl e supemed in z-propanol show that the X-ray
powder pattern j anged above 1200C. The new pattern

is also diffeflnt Jfromthat of the ori gi nal
sanpl e. Mal eat e sal (1-r( 0
"3M-4-rr3-Brono-5-rtrif
-3-(4- fluorophenyl o
) butyl lazeti dm 3-yl | pi peri di
1-{1-[(3.S)-4-[[ 3-Brono-5- (t uor omeghyl ) benzoyl ] (ne
thyl )ammo] -3-(4- 5
fl uorophenyl ) butyl]azeti di n- 3-Fyl } pi peri di ne-4-car boxam
. + 3.6 W% o6l ¥ethyl-5- enzamide
: %%gfl&ﬁﬁ)[@%gl (ei c gégﬁgﬁ%%. 74 ?@Z%&m% | (!\?\gglogflgﬁs%e%
(sgermdibed kel Mag @1 24(mmal) and hdizetifin-3 sdpiperidire-frarborapide (see
ded t f r lon [ b .
fER L BB S e T2 0G5 3 400
m@hgendgdhl@ide (BOMILY tdpetties aithtethandh@ mil )X Turtle: remdtadi dolittied was

ad\é\ﬁec{ g]odgle}}l gy%ggkorgﬂgdrfdg ?0 g?lg,v 36.% mvrr\%?) a{n%r{gé/ r%gxtltl)l)é was stirred at RT for

20 min. The solvent was removed by evaporation and the residue was partitioned between

t hvnam nol

methylene chloride and saturated aqueous NaHCO3. 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, CDCl3): § 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) ™.

Example 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 chloroform 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-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.
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i 0o evaporation. The residue was added to a m xture of
toluene (17 nL) and 2-propanol (50 nL). Methanol (20
wongo7ass2eadded and the m xture was heat ed unti PCEHSE1087H000482

solution was obtained. The gl ution was cooled to room
tenperature 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 obtai ned

2 4 g of the title conpound as a white powder. 1HNMWR

Maleate sazkI (}ﬁl il I; g%f—éﬂ@ﬂﬂr@%ﬁ%—g lﬁ Ql?g}’fgmét!ﬂﬁjt;?éngﬁlﬁg_'lég_lh@amino!-3-1 4-

flupsphemil)bafylJazetid{d-3-y}pBBYidibe 4 SutlrxanmideS -
(trifluoromethyl)benzoyl] (nethyl)am no]-3-(4-fiuorophe
nyl ) butyl ] azetidin-3- yl}piperidine-4-carboxam de. 1H
1- {;i'\’@&f')mg?)W@mo@@ﬂu&oﬂaet%yﬁ}%nz&yif(n@hyl lmﬁro?—32(4( C m

ﬂusrophynyllbuwl]az@d(nﬁ -yl}ﬂa)penglns-43ca5b mldeZ@ Og, éﬁﬁ mrgols w3s 8

dls%@ve%@% ?ceggng_(éo é“ﬂda 1c2%§gd a2 ? 47m1§1§p1w § dgkl%lvecﬁm%ot

mdéhdnd) (4 ﬁﬁh}éarm&hle abmtisaivhs then added to the former solution. The combined

SOWP?%WrﬁZ ft %_r[xgr?l teBnrl]gerr?turse 0 terrnllgfhlt gtrn%nasste‘rt&}/{n)egl%ﬂezttg%lolhsl%Et

isdited. |’I‘E@ RARGEWA Aikd iz Sibihdhd) aBd WelsBiveRy w4k rBﬁoé‘edQ@’r bo

xam de is characterized in 25 providi n(ly an X-r
pmmém &ihg fesidue enadsigd tep mlxtéts@mf bolugned ’éaﬁéﬂ%%p&mayol (50

mﬁsi; f/letl?ano gbr?ﬁg%srbdﬁgcﬁhﬁ tﬁ\é ﬁl?xtgﬁ ?(xa% Ll’]%it‘aci glilt %l ter sdtion was

n Successi ve par anes 1n a
ob@rilya]t Tﬁhe $cdiitianoegs:codBd t[eropﬂﬂkmpenatﬂ)mandfthﬁtﬂ{apt frha freezer

OVp]ﬁ]tlgﬁglg ?;\ihgtg l];)?@ﬁ%\?ttéteegx@g a&g&%&g@%&% ]ér?dfguﬁg&‘l% rg reduced pressure
fofli§ freetofitdbiihed 2.4 bof (R tte4olop Sl KBy fte 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): § 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 (m, 1.4H), 3.9-4.1 (m, 0.6H), 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)butyljazetidin-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 k] planes in a

crystal lattice):



5

(trifluoronethyl)benzoyl] (nmethyl)am no]-3-(4-fl uorophe
wogdoyhssgd | azeti di n-3- yl } pi peri di ne- 4- car boxaPreT™&E2007/000482

mal eate. The relative intengjties are less reliable

and instead of nunerical values the follow ng

definitions are used: * The relative intensities are

derived fromdiffractograns nmeasured with variabl e

slits. 10 The original formwas al so obtai ned

following slurrying in water, n-heptan, acetonitrile,

i sooctan, THF and nethyl isobutyl ketone at room

Orifﬂﬁl%ﬁﬁ ufﬂ}e(lﬁﬂb-‘{tblgmorret hyI ) benzoyl | (et hvDam np1l- 3-r
-fl

uar opheny
d-vgluppi [dReltéiee- Relativeo| | #Hge sI RelAtiNg Sanpl es
slurrif ropang oh and
) Q:nh y ver ﬁ%‘l’%‘ ?nﬂ( Agt terng llr|mr31l%x PD

chl orjof orm°d
18fvch| di fyfser of vhe ig3 a2l sanplvss. Thi s

formlis ¢h A< H-ay—powder

S

W fractivn p khi bY%in 3})g?antlall" t he
LY ' ; Th gk val p-varuey gt he
Spaci hg betwedn siccessi ve par e?’ hkl |planes ip a

nt3.fi9ed|w t ksd- val ues

+t ol t 1 on

goystil Iwatti [

caleould atad fr
AT U T T

beakss

oG ot

hdve been'Sext

A And oA
o altg T et ST Ttr ©p,

fractogrlam of th

11%

obtained formo
I -{I-[(35)-4-[[3-Bronmp-5-(trifluoronethyl)benzoyl](net
Thé pba)lmnﬂcmiﬁeé With-d-valeeseplealatad)fom thelBragg oarinnlaand lntenSItleS have

b t | ati
vedh $BRBEE RoN; A RS A TR BBl 00 58 L e ca
(trmbm&tm)@eﬁmyl]@mmg)&kﬁm]m -t4-Dusoplieyl)segl]azetidins-
relative intensities are derlvedfromdlf l% d
yihpénesidrmed-sarperatpads mplpae-siheprelatiyegpigpejpies arg eswiée n?tnstea
of ﬁutﬁé@éﬁ?vaﬁu&ttﬁé fudeimEaNohbeRzeyd: 1 (met hyl ) am nol -

% 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.

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

isooctan, THF and methyl isobutyl ketone at room temperature.
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. Samplas atuerid

fl uor ophenyl ) butyl |l azetidi n-3-yl) pi peri di ne-4-carboxam

i de mal eate foll owm ng hot-stage XRPD XRPD perforned on
w0 b@74363p e supended in z'-propanol show that PEESBRINEY00482

powder pattern is changed akhgve 120C. The new pattern

Is also different fromthat of the original sanple.

This formis characterized in providing an X-ray

powder diffraction pattern, exhibiting substantially

the followi ng main peaks with d-values (d-value: the

F slﬁagi ngag%lf;ﬁvggp ﬁ#@éﬁiﬁvﬁf&% allel hkl planes in a
tified wth d-val ues

(trifRlbofometit@) el o9 thdtkylBmaiae] -3-04-fludraplteng]) buty Bavstidines ,

fromthe. diffractogram of the

PHRCE] 4 AL 4 OrOWINgE ,_';A\,'_ - Br ono- 5-

(trifl uoromet hyI ) benzoyl ] (net hyl ) am no] - 3- (4-f | uor ophe

nyl) butyl(%azetl di n-3-yl} piperidi ne-4-carboxam de
nlmﬁhmigl h@rtan@t iapreravRbBeetThand dilerpfopa display very

S SR BV RSB AR50 gl el

charatatizeddn pfdveﬁnsg dr Kaaﬁp@w@he diffrectichrpatten éfhikithgbatastially the
neasur ed vv|

aria lits .
follovpg praimpes! TW§ Prdhes < TR fWW&‘H&E’ﬁWﬁB@ﬂ?BW{VS parallel Al

1arfé’§hh&’é amiaglde)3- ( 4-
f1 uor ophenyl) butyl ] azeti di n-3-yl } pi peri di ne-4- car boxam

| de mal eat e foI I ovm ng suspen5| on in nethyl ethyl
015\ c rgeérfogn rl i’t@r g}sgﬁ%sugn l(nt lF(?pl‘Op 311101
VAT om@tahyé) azeyik] (Metdpedvanfaakid- | Relative

4-f| yor ophen hutyl ] dzeti di n-B-yl } pi peri di ne-4-|car bo
(Aani de inensitybt ZA)ed f ol nsi on| PELHEE hyl

qbriyl ket qrTe. Cct gfgiszeo i provi|di ng

an’ X-inay

10,5 VS 3,28 Vs

10,3 S 3,19 VS

9,55 Vs 3,11 S

8,09 Vs 3,02 s

7,75 Vs 2,91 S

7,26 S

6,73 S

6,36 S

6,14 s

5,86 A2

5,72 vs

5,41 S

5,26 S

5,16 S

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-
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powder diffraction pattern, exhibiting substantially
the followi ng nain peaks with d-val ues (d-value: the

W@ pacittg2dbet ween successi ve parall el hkl pl aneBCT/BER07/000482
crystal lattice): The peaks, j¢dentified with d-val ues
calculated fromthe Bragg fornula and intensities,
have been extracted fromthe diffractogram of the
obtained formof |-{I-[(3<S)-4-[][3-Bronp-5-
(tri fl uor onmet hyl ) benzoyl | (mat hyl ) am no] - 3- (4-fl uor ophe

(m% %iéﬁﬁg}%?%ﬁ&}]ﬁha@a; H}ell% ﬂﬁ&n@%ﬁl épm?lﬁ&lé%t one.

yl}“ﬁimnﬂﬁxleaat—wﬂmmﬁﬁ@rmaléateénm rrdaﬂlmatenﬁtlesadlb saretabla sthdmdtead
of rlcal | ues t followi ng definitions are
OfB‘été Vaﬂ‘@ tP%f‘QPW@ﬁPEW&? Feds™are derived from
di ffractograrrs nmeasured with variable slits. X-ray
powder diffractonetry (XRPD) XRPD experinents were

% Belatioc mbchsoy® a| DEindidnance (i f fract oneter (Bruxer AXS

—GqﬂgH—KaH—s-Fu-he——eeW - M th Bragg- Brentano
254988net ry, equi ppddest: ANTEC-1 position sensitive

1098t ector (PSD)|g I-TiTfered Cu K radiation was
used. The sa S 10 ng, were nounted on a

3-Her o- backgr ounfdmiwkdiem) (si I|i con crystal). Data

wnoend

vaseoH-ected—usi-pe—conrt+At9us scan node in the range
1-3-50 2Q with éﬁ'ﬁ%‘)}si ze of 0.017 and a step tine of

* PheteRBPe infen¥idbs @f@'d@ﬁ\ieﬁ@?m ditH St GRRGS mehdukredREh Pariable slits.
detector slit of 12 mm corresponding to a 3.47 w de

detector w ndow, were applied. Hot-stage XRPD was

Rt T8H G0 B %Mé%fdtm&oﬂ&ﬁ%ﬂeh%lﬁﬁgeﬁ%aﬂdﬁlgpg-(4-

bl nmriar SetiTrig n accaompanyl ng 1VKI
ﬂx{oBmhxmrl)b&Xz‘Ha@rm& 3 Kplsridine-4- @ebmnwde mgleate édlosdng ltatage
yco tenperature controller. Exanple 4
X ronmo-i V-rr251-2-r4-fl uorophenyl V4-{3-r4- (nor phol m 4
-yl carbonvDpi peridin-lyllazetidin-

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&/ planes in a crystal lattice):

Obtained form after suspension in isopropanol - increased temp

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

(A) intensity (&) intensity  J (&) intensity
17,4 S 7,04 VS 4,56 Vs
10,8 S 6,58 Vs 4,04 Vs
9,65 s 4,98 Vs 3,65 Vs
8,72 S 4,81 Vs 3,43 Vs
7,36 Vs 4,76 Vs 3,34 Vs




10

15

| -yljbutylV N-nethyl-S-ftrifl uoromet hvDbenzam de

3-Brono-N-[ (25)-2-(4-fl uorophenyl)-4-oxobutyl]-iV-neth
wQ keo3Agd3ed f | uor onet hyl ) benzam de (see net hod 1PCOSH20T000482

0.31 mmol ) and 4-[(|-azeti dppm-3-yl pi peridin-4-

yl) car bonyl ] nor pholine (see nethod 5; 0.1 1 g, 0.42

mmol ) were dissolved in nethylene chloride (10 nl)

toget her dry nethanol (0.2 nmL). To the resultant

solution were added DI PEA (0.12 g, 0.94 mmol) and

Th??%g%k% r?dént fﬁﬁ %Jl@lx(y zﬁﬁ%ﬂ:ég:&lage?tfgog%é% Eg'gggoﬁ)%ufaytmh{)r\?te#ﬂgs, have
beéﬁ e«tntacted \ﬁaﬁl tﬁd: Hlffrﬁdogmhmh)f thet dydiedefomh bHT-{ tl¢(Gadind-[{faBraab-5-

GRSt e e e o A

p1p°eﬁﬁﬁ1%ﬁlt&frb<§@§nder}ﬁal§£é Y&l@%lﬂ@ﬁoﬂsﬁ@@ KRPINhe Y R@fedhtefdities are
roduct was purified by chromatography on siljca

lesg ispivanarssh of RETHYRETR bR aR 2 Ab ARy on e g
obtained 0.11 g (53% of the title conpound as a white
foam 1H NWR (500 MHz, CDO3) : d 1.4-3.8 (cm 32H),

% ReBitive thtésiiy* OHDefinitidn (s, ITH); LCVE: mlz 684 (M) +.
Preparation of] Starting Maferials The starting

25r80er i al s for tﬁ%ﬁ@yéﬁpmﬁs above are either

cpmerciatty 4 apbteor—are readily prepared by
10 andar d met hold? <SPo%%known mat eri al s. For exanpl e,

3-fhe follow ng reaskiery are an illustration, but not a
limtation ofl some of thelstarting materials. Method 1

1-3-Brono- - r 2| B (weak)

nZam
3- BronD N—[(ZS) 2-(4-fluorophenyl)pent-4-en-1-yl]-Nne

t hyl - 5-
Formyof 1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl](methyl)amino]-3-(4-

* Tl%;l%ylﬂ"/ fl‘t’én‘s’l{t}%?%% d%%ve(ﬁxﬁ’&}f gﬁﬁ?ét%grgﬁg Behsupsd with variable slits.

fluorophenyl)butyllazetidin-3-y1} piperidine-4-carboxamide maleate following suspension

in methyl ethvyl ketone

A further form of 1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl](methyl)amino]-3-
(4-fluorophenyl)butyl]azetidin-3-y1}piperidine-4-carboxamide was obtained following
suspension in methyl ethyl 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 2kl planes in a crystal lattice):



(trifluoromethyl)benzam de To a solution of [(2S)

-2-(4-fluorophenyl)pent-4-en-1 -yl]nethylam ne (see
w@ewonsgp32ded. Chem Lett; 2001; 265-270; 0.54 BCT/SEB07/000482

mol ) and 3-brono-5-trifluogpnet hyl benzoic acid (

0.81 g, 3.0 mol) in DM (7 nL) were added TBTU (0. 96

g, 3.0 nmmol) and DI PEA (1.41 g, 10.9 mmol). The

reaction mxture was stirred under nitrogen overni ght

at RT and then partitioned between ethyl acetate and

an aqueous NaHCO3 sol ution. The agueous phase was

extracted trice with ethyl acetate. The conbi ned

omﬁlawf&nsmwslumsmnﬁ medhayliketone W th water ahd
t hen dried h\/ a_nha colum— The-solvent
d-vatue rEReeee b devaliiror af Relatisnd 41@315? ody &elafe
urif c t ogr hca gel
( )gcet at@gen? ep 10% 1 . re was ngBtgﬁ?/{ 0. 86
fu?,ﬁ 68 - 4,10
uor i npat hyl o /+r.f|l.
N TTi II‘I ~ \Lllllu)rorret
B91) b Cobi3) | 2. ¥53. 8| (cm
'y 3B, 4. 8- {54 (¢
48 (AT (o)
§,8Ero | )33 0xdbut wsJ- Nf net hy
83Br 0 t-4-enP-yl]-
PLFET YT - | 74 gpro zapwge (|0.88¢0, 1.9
nhol )| in acetdne (45 mil) ded OsO4 (2. 5% 1
5)88ty 5)8 andg
L 4- et | 23 & Lol F—Fhe

sol ution was stirred under nitr ogen at RT overni ght
Th8 Pais B dARHELYSues calculated from the Bragg formula and intensities, have

been extracted from the diffractogram of the obtained form of 1-{1-[(3S)-4-[[3-Bromo-5-
(trifluoromethyl)benzoyl](methyl)amino}-3-(4-fluorophenyl)butyl]azetidin-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 (medium)
1-3 w (weak)

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

X-ray 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



sol ution O NaHSO3 (39% 45 nL) was added. The m xture

was stirred for 2 h, diluted with water and then
wesxarased twi ce with nmethyl ene chl ori de. The POIBE208TI000482

organi c solutions were sepayated by neans of a phase

separator columm and the sol vent was renoved by

evaporation. The residue (1.08 g) was dissolved in THF

(18 mL) and water(4.5 nL) and to the resultant

solution was added NalO4 (0.73 g, 3.4 mmol ). The

1 xture was.stirred under. nitr oQ¥er ni o
colfiis i Re PRl FE rioEF Ghearisep den e false Sip o o1y and
a sRPENMESTRN5 sedN. vagaRe OB () dpstrenessle aid agdtedonilit bf 12 mm,

net hyl ene chl oride and then the conbi ned organic
comespeding® akt € Wide Helgctos vindpy; weregneliedepar at ed by

nmeans of a phase separator columm. The sol vent was
Hot-etapy K& Phyw ssvgplorm¢d anthe Tiiseneenakswoibed pbed, GuifBsigilar settings

909 f the titl d. 1H NVR (500 ,~ CDCl :
wi .aa;-?fqﬁnqa@m%gé\%fﬁl, E}@f’ gg.B%Qf(ee ﬁx%ﬁmbfé%@flfggglwa@)\ﬁ
co@e@é?&@é%&@ﬁ - %@%&Pélmnu-ef' -yl car bonvDpi peri di ne

(a)

tert-Butyl 4-(azetidin-I-ylcarbonyl)pi peridi ne-1-carbox
ylate | -(ter -Butoxycarbonyl)pi peridi ne-4-carboxylic
acid (0.40 g, 1.75 mml) was dissolved in dry DVF (5
m.) and to the solution were added DI PEA (1.22 nm_, 7.0
mol ), TBTU (0.67 g, 2.1 mml) and azetidine (0.12 g,
2.1 mmol ). The reaction m xture was stirred at RT for
12 h. The mixture was diluted with nethyl ene chloride
and then washed with an aqueous solution of HO (2 M
and then with an aqueous sol ution OFNaHCO 3 (sat.).
The phases were separated by neans of a phase
separator colum and the sol vent was renoved by



10

15

20

evaporation. There was obtained 0.50 g (100% of
tert-butyl 4-(azetidin-Ilylcarbonyl)
weer@ensaesne- | - carboxyl ate as a crude solid. 1HNMRSES0D000482
Mz, CDCI3) : 1.4-1.5 (s, 9h3, 1.6-1.9 (m 5H),
2.2-2.4 (m 3H), 2.6-2.8 (m 2H), 3.9-4.2 (m 5H). (b)
4~(Azeti din-1-yl carbonyl) pi peri di ne -Butyl
4- (azetidin-1-yl carbonyl) pi peridi ne-|-carboxyl at e
(0.50 g, 1.86 mml) was dissolved in nethyl ene
Ex%“ g_ude (10 nL) and to the solution was added
oroacetic acid (2.12 g, 18.6 mol ). The m xture
3 Bmmoszw (25%4-(atfluBiopherelad-g B 4-gindrphbim 4 tyirartool hpiperidiad -
) .he reluevvadlssolvedlna
----- o QR e IR 3 IBERZAIIES ol uti on was
then I oaded on a Q:at| on exchange sorbent (Ilsolute(r)

SCX-2; 109). (‘Lh 0 was washed with THF and the
product was %Eej\ elfutdd with ammoni a saturated
met hanol . Th ol ve renoved byy evaporati on.

There was obtai ned 0.32 \g-N108%~qf

4- (azetidin-1-yl carbonyl) pi periidi ng. R (500 MHz,
cDA3) @ 1.4-1.5 (m 4H), 2.0 (m H), 2.4-2.5 (m
2H), 2.9-3.0 (d, 2H) 3.7-3.8 2H), 389 (s, IH, 4.0

(t, 2H. (c) I
4- (Azetidin-I-ylcarbonyl)-1-[I-(di phenyl methyl)azeti di

-Ero:lgndl}\fl[@!SB’ 9[(}4Q11fa)?op-ﬁ@nﬁ) mo&Bwtﬁ] N—meth 1-5- gtrlﬂuoromethyl)benzamlde
(azeti d | car bonyl ) pi peri di ne nmol )

(se@rmeﬂlod J(,dl H@Mlnemng) |apééé€1| ~ariefidig= %ﬂélp@eele i oer g.
S O o g 0 £ 43y B g s

chivdide d10( ) yoptyerydareddiyanp! (Or2 mey. I‘Iy)l thmmmi'tamtmolution were added

DAY S50 4 o Bl LS A g e
mxtRO%Es KRR eatdiRG:aT8: 4 ReMrRTi THeahiREré ﬁﬁ@@ﬂlﬁed with methylene
chloride and washed twice with saturated aqueous NaHCO5 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, CDCls): § 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.
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a phase separator. The sol vent was renoved by
evaporation and the product was purified by
we@ boooiadsegr aphy on silica gel (methanol - net hpdESE2007/000482
chloride, 5:95). There was g@ptained 0.42 g (70% of
4- (azetidin-1-ylcarbonyl)-I-[Il-(di phenyl methyl)azetid
n-3- yl]piperidine as a colorless foam 1HNVR (500
MHz, CDCI3) : 1.6-1.7 (m 2H), 1.7-1.8 (m 4H),
2.0-2.1 (m IH, 2.2 (gn, 2H), 2.7-2.8 (m 2H),
M Sdi’:.o (m 3H), 3.4 (t, 2H), 4.0 (t, 2H), 4.1 (t,
—i§¥ﬂr—4.4 (s, IH, 7.2-7.2 (t, 2H), 7.2-7.3 (t, 4H),
3-Brofho{ M (24 H (4GB pheryT)-B8fbbubvit]- V-ntethyleb-(trifluoromethyl)benzamide
| - Azetidin-3-yl-4-(azetidin-I|;yl carbonyl)pi peridi ne
4-(Azetidin-I-yIcarbonyI)-I-q -(dip%;nylnethyl)azetid
n- 3-yl ] pi peridine 4, TTRe tvas di ssolved in
ethanol and to the r ;
pal | adi um hydr oxi de on
formate (0.28 g, 4.4 nme The Breaction m xture was
heated for 4 mn at 120QC using m crowave single node
heati ng. The catalyst was filtered off by neans of a
(a)phasBrempaV-AL6)-2-dhfubrophdry)per-Jera byifdsmadghéd with

ethangl . Th | vent . was renoved by evaporation and
the%W§%W@ﬁ@%@@§”ﬁF@§%lved in methanol ( 1 nL) and THF

-\ ——

‘To(aldd1iHon of Fdz@-w—?hb@phee@gpmad@m 9l methyBliit(sexBlbang &ed.

sor bent solute(r) SCX-2; 10 g).. The col um S .
Cheis heit 20D LR OTAR et gied BSOS RTRPTRR Y Ppazoic acid
i ] l,qaadhespal
e e L R e A e e s
(1. ddptius chnas). dbt cuactieswixgice wag BingdRdSO0itrvEen overnight at RT and

oS it Py 203 e Bty s s
phbd8 wadltdkiradebtricBwithHthyl 4cefaté.tThe 2blnbineEMganitlsziubidds Wt iwjashed
trigé 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 —
heptane 10% to 17%). There was obtained 0.86 g (68%) of 3-bromo-N-[(25)-2-(4-
fluorophenyl)pent-4-en-1-y1]-N-methyl-5-(trifluoromethyl)benzamide. "H NMR (500
MHz, CDCl5): 2.1-3.8 (cm, 8H), 4.9-5.1 (m, 2H), 5.5-5.8 (m, 1H), 6.8-7.4 (cm, 6H), 7.8 (s,
1H). LCMS: m/z 445 (M+1)+.

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

To a solution of 3-bromo-N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-5-
(triftuoromethyl)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 (0.41 g,
3.5 mmol). The solution was stirred under nitrogen at RT overnight and then an aqueous
solution of NaHSOj3 (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



10

20

25

Met hod 3 | -Azetidin-3-yl-
, N-di met hvt oi peri di ne-4-car boxam de (a)
wo 2qo7AsBephenyl met hyl ) azeti di n-3-yl ] pi peri di nePAF/SERUDTONN0482
ylic acid To a mi xture of ppperidine-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 nmmol),
nmet hanol (3 L) and acetic acid (0.3 nL) was added
(pol ystyryl methyl) trinmethyl anmoni um cyanobor ohydri de
(4.6 4aL)) antred theresOitab s@tionTWwes adelad NalOy (0i73tgy8 @ nvasl) HB@tneidture
for 5 mn at 1200C u3|ngan1cromave si ngl e .nod

wap éfmr%lgldemtrﬁmvem@t Edlheraxrevas patifeusdbeqpsren
m%i%ngr &g éﬁf ad vTth%% 5[81' ou%l\ﬁ%ad%%qg i\{)&g\c@ﬁ vﬁﬁl%&flﬂteﬁé)&loride

Braine
andl theh 'tl(ecﬂoﬁfbﬁféw h:)@o)tﬂi)ﬁﬁ, {veienvadhad With pEfid ﬁidrb%pa&aﬂé&bjb @icans
ylic acid. 500 MHz, CDCI3) : 1.6-1 .8 (m 2H),
of 4 pBasg s€pafator 04)H)mn 7] sleqnt(vms r¢tpfyved by 'pyapg)rzglo@nﬁl“ hegﬂ)vas obtained

oot B Tt oo eakihn Loadh 252

(cri’i 7Pi)bb 8|(s [ﬁ-IRr(QIMSeH])’i et fyt)yazet
N-dlnethylplperldlne 4- car boxam de
[I-(D phenylnethyl)azetldln 3-yl ] pi peri di ne-4-car box
Qiﬂﬂﬂélacid (0.35 g, 0.9 mmol) was dissolved in DM (8
1-Mhokidgiislyl- @-(iﬁéﬁdﬁQ‘-ﬂEh&&%ﬁﬁ&rﬁ%ed TBTU (0.39 g, 1.2
mmol ), DIPEA (0.21 nL, T.Z2 mmol) and a sol ution of
dimethylamne (3.0 nL, 2 in THF, 6 mmol). The m xture
was stirred at RT for aqueous sol ution
O NaHCO3 was added a fure was extracted three
times with nmethylene chlori conbi ned
“H

(a) tert-Butyl 4-(azetidin-1-ylcarbonyl)piperidine-1-carboxylate
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 HC1 (2 M) and then with an aqueous solution of NaHCO; (sat.). The phases
were separated by means of a phase separator column and the solvent was rémoved by
evaporation. There was obtained 0.50 g (100%) of tert-butyl 4-(azetidin-1-
ylcarbonyl)piperidine-1-carboxylate as a crude solid. 'HNMR (500 MHz, CDCl5): 1.4-1.5
(s, 9H), 1.6-1.9 (m, 5H), 2.2-2.4 (1, 3H), 2.6-2.8 (m, 2H), 3.9-4.2 (m, 5SH).

(b)  4-(Azetidin-1-ylcarbonyl)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

THF and the solution was then loaded on a cation exchange sorbent (Isolute® SCX-2; 10
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30

organi c |l ayers were washed with brine and dried over
MySO4. The sol vent was renoved by evaporation and the
w@e@duats2avas purified by reversed phase chr onmaPGUSERNY000482
(C8) using acetonitrile andhg@@queous ammoni um acet at e
solution (0.1 M as eluent. There was obtained 0.20 g
(59% of |-[I-(diphenylnethyl)azetidin-3-yl]-iV,
N- di net hyl pi peri dne-4- carboxam de. 1H NVR (500 MHz,
CbhA3) : d1.6-2.0 (cm 6H), 2.4-2.5 (m IH), 2.8(m
2H), 2.9-3.0 (m 5H), 3.1 (s, 3H), 3.4 (t, 2H)54.4 (s,
g). rsrg% cczlﬁwﬁala)x&ats wadldd, with BHE tand #Hd)prodlictiwfitherd tnted MEMBmmdza
+.

(c : .
satywajed endtiepnal The sglmwas FRERQYPA BY Seapeention. ThesaWabobisinekl-32 8
Pal | adi um.h) i .ca N1 i
gyt P RS RlORRLL, AT (R A2, EDRERA 405,
41h, 2 d-2 6 PP BEN Y A5 e YEE @td-elond, 2! 3.7-3.8 (t, 2H), 3.9 (s, 1H), 4.0 (1,
-di met hyl pi peri di ne- 4- car boxam de (0.20 g, 0.53 mmol)
2Hgli ssol ved in nethanol (3 nmL) and acetic acid (0.3 nl)
was added. The m xture was stirred under hydrogen (1.6

bar ~ HI §. _ . i . ~ i .
o P e e S e
Tola;r:nmm‘pof‘bc(aizomdlardeb’lcdnm ywpsridive £-3rbg 200 mmolppndd3op  of

the tit C oynd. thod 4 . 13- }
by b RSP 5 B g e s 550 2191219, 037

g L6 _[r%m&l? 51| gmtmyér%da\zeﬁd :dmd(;((Bl— wll) piap eddedi(prystyrybondsion)
.amde To a mxture of piperidine-4-carhgxamde (1.05
tringethglammegy ,CY@HHS’E’%PWH? U mmqf&aﬁéﬁ ig&f]ﬁ!@ f%@cgﬂ% f“(“étgfee was
hegb@ﬁﬁ 90 niYR 9t 170P€ Wsink Slibrowh s sidfle Bod2Hedding d:Rkhenl fildedthrough
.2 mol ), nethanol (30 nL) and acetic acid (3 nmL) was
a phastedpdrpiof. bt yolyenietas yempovedibyey spratipnsaf din product was purified
by chromatography on silica gel (methanol - 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, CDCls): 1.6-1.7 (m, 2H), 1.7-1.8
(m, 4H), 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 (t,
2H), 4.1 (t, 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+1)".

(d)  I-Azetidin-3-yl-4-(azetidin-1-ylcarbonyl)piperidine
4-(Azetidin-1-ylcarbonyl)-1-[1-(diphenylmethyl)azetidin-3-yl]piperidine (0.42 g, 1.1
mmol) was dissolved in ethanol and to the resultant solution was added palladium
hydroxide on carbon (0.15 g) and ammonium 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 methanol (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 product 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;0D):
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cyanobor ohydride (4.1 mmol /g, 1.9 g). The reaction

m xture was heated for 5 mn at 1200C using m crowave
wa@revghss3mpde heating. The resin was filtered oPET/aEa®07/000482

the sol vent was renoved by gvaporati on. There was

obtained 2.85 g (99% of 1-[1-

(di phenyl net hyl ) azeti di n- 3-yl ] pi peri di ne- 4-car boxam de

1H NWR (500 MHz, CDCI3) : 1.6-1.9 (m 6H), 2.1-2.2
(m IH, 2.7-2.8 (d, 2H), 2.9-3.0 (m 3H), 3.4 (t,

2. OZ{Q (IEﬁSI-f) 530 4 b 2(}?} 7 g% sg(rﬁ/baf)' .3 f&dzzfl?‘,wsé @ 17,33 ¢ 28,

44((MFQH) (b (vh,-2AD) 4.6 ¢, DHB- I;ﬂMSpesziHr@Mﬂ) car boxami de
di hydr ochl ori de
| -[I-(D phenyl net hyl )azeti di n-3-yl ] pi peri di ne-4-car box
Meahodig (1 4 g, 4.1 mol), amonium formate (0.77 g, 12
) d I .0 vveelodedtoa25rrL

i i z Sts. Pal | adi um
hydrOX|de on carbon (0. g) was added and the
reacti on m xture was heate or 2 mn at 120C using
m crowave singl e node Eleatl ng, The m xture, which
"still contained starting , was filtered and to
the filtrate was added anot her <44 on of palladi um
hydr oxi de on carbon together with a m xture of acetic
(a)aci d-[ar(rﬂz;ﬁiehﬁmedhypdz’eﬂ&}z 3 ﬂ]}ﬁpﬂﬁ:&ﬂ&#—owbnw{tcmc'ei was
stirred nder 50D and then
Togg PiEHEQ %F%@%gﬁa Pﬁféhcc?f“ I1|3tge 5; ﬁé‘ §E1 vent was
(dlgﬁé’f%ﬁahﬁyaz@t\(cﬁﬁgt&{el(% B8y m@dr Gﬁéfﬁl URsWas; J0RBt 2191 @104, 0.24
et ween tol uene and dilute drochl ori¢_aci d.

g, hquenol, methare! (Fasl) arébazcéﬁ@lw@ D) P8 a@‘%qddkglwtg@ fractayD)

o g AR L P o S
heét@&%r 5ahintan €20°Ct dsengonitpowave single niiRh {5 e. Mbiilan@mwﬁded and
the(nrﬁle ?qsb% v93§ fgte&edl}?% r’ﬁhe Zﬁ%bvent Wag rr(]:mov'_ebd by evapog'ar{ﬂon Jf?lére Was
obtained 0.35 g (100%) of 1-[1-(diphenylmethyl)azetidin-3-yl]piperidine-4-carboxylic
acid. "H NMR (500 MHz, CDCL): 1.6-1.8 (m, 2H), 1.9-2.0 (m, 4H), 2.3-2.4 (m, 1H), 2.7-
2.8 (m, 2H), 2.9-3.0 (m, 3H), 3.4 (t, 2H), 4.4 (s, 1H), 7.2 (t, 2H), 7.2-7.3 (t, 4H), 7.4 (4,
4H); LCMS: m/z 351 (M+1) .

(b) 1-[1-(Diphenylmethyl)azetidin-3-yI]-N,N-dimethylpiperidine-4-carboxamide
1-[1-(Diphenylmethyl)azetidin-3-yl]piperidine-4-carboxylic acid (0.35 g, 0.9 mmol) was
dissolved in DMF (8 mL) and to the solution were added TBTU (0.39 g, 1.2 mmol),
DIPEA (0.21 mL, 1.2 mmol) and a solution of dimethylamine (3.0 mL, 2M in THF, 6
mmol). The mixture was stirred at RT for 14 h. An aqueous solution of NaHCO3 was
added and the mixture was extracted three times with methylene chloride. The combined
organic layers were washed with brine and dried over MgSOs. The solvent was removed
by evaporation and the product was purified by reversed phase chromatography (C38) using
acetonitrile and aqueous 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-
carboxamide. 'H NMR (500 MHz, CDCl3): § 1.6-2.0 (cm, 6H), 2.4-2.5 (m, 1H), 2.8
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Met hod 5
4-r (I - Azeti di n-3-yl pi peridi n-4-yl)carbonyl 1nor phol i ne
W@ 2007/136324 PCT/SE2007/000482
4-({I-[1-(Di phenyl net hyl )azegi di n-3-yl ] pi peri din-4-yl}
car bonyl ) nor phol i ne
4- (Pi peri di n-4-yl carbonyl ) nor pholine (0.30 g, 1.26
nmol ) and 1- (diphenylnethyl)azetidin-s-one (see
Bi oorg. Med. Chem Lett.; 13; 2003; 2191 2194, 0.30 g,

ik LD (058, UGBS0 A1 95 ABHensle 68, 4.

4HD 7 LOShytl/ 23780M-ti).cyanobor ohydr i de (4 1 mol /g, 0.38
g) was added and the reaction m xture was heated for
10 mn at 1200C using m crowave single node heating.

(c)The 104Li4hs Wﬁdzrh&zﬁj}lﬁgoehﬂﬁzgﬂ%r%xﬁﬂﬁ’&e separator and

the resin washed w et hanol . The sol vent was

Palladiwg &gl dwldé\ﬂaﬁéﬁbali KQ) 10 envasieced g § el yigkintgnded foy microwave

R T e

(0.2ag, 6.53 tecdpdisdohed ghmethpha (& nddpad attic aidd08 hEL)SWS\addm The

i RO Gy COReL 14 B GhafT RirdRuiaret s he By ass fitered
thl%ﬂ%}% bl@g of BUiRRt TR Yent FRSFetoVBS bP Bépofi€ien Badithe@ was

Ob[allne(idi)i H@@?é@fﬁwtm&f@ﬁm@ﬂw:% yl ] pi peri di n-4-yl }car bon
yl)nmo f holine as a colorless oil. 1H NVR (500 MHz,
chA3) @ 1.6-1.7 (m ZFD 1.7-2.9 (m 4H), 2.2 (m
ﬂmg 42.7-2.8 (n] ZFD 2.8-3.0 (m 4H), 3.3-3.5 (m 3H)

6 .I+ﬁ 7.1-7.2 (t, 2H), 7.2-7.3

: mz 420 (M) +. (b)

4- [(I-Azetldln 3 yl p i pepidi n-4-yl)carbonyl ] norphol i ne

4-(

{1-[! - (Di phenyl net hyl {Azet] di

car.bonyl ) nor phol i ne (0. 44

-3-yl ] piperidin-4-yl}

N
H

(a) 1-[1-(Diphenylmethyl)azetidin-3-yl]piperidine-4-carboxamide

To a mixture of piperidine-4-carboxamide (1.05 g, 8.2 mmol), 1-(diphenylmethyl)azetidin-
3-one (see Bioorg. Med. Chem. Lett.; 13; 2003; 2191-2194, 1.94 g, 8.2 mmol), methanol
(30 mL) and acetic acid (3 mL) was added (polystyrylmethyl) trimethylammonium
cyanoborohydride (4.1 mmol/g, 1.9 g). The reaction mixture was heated for 5 min at 120°C
using microwave single node heating. The resin was filtered off and the solvent was
removed by evaporation. There was obtained 2.85 g (99%) of 1-[1-
(diphenylmethyl)azetidin-3-yl]piperidine-4-carboxamide. 'H NMR (500 MHz, CDCls):
1.6-1.9 (m, 6H), 2.1-2.2 (m, 1H), 2.7-2.8 (d, 2H), 2.9-3.0 (m, 3H), 3.4 (t, 2H), 4.4 (s, 1H),
5.7-5.8 (b, 1H), 6.2 (b, 1H), 7.2 (t, 2H), 7.2-7.3 (t, 4H), 7.4 (d, 4H); LCMS: m/z 350 (M+1)

+

(b)  I-Azetidin-3-ylpiperidine-4-carboxamide dihydrochloride
1-[1-(Diphenylmethyl)azetidin-3-yl]piperidine-4-carboxamide (1.4 g, 4.1 mmol),
ammonium formate (0.77 g, 12 mmol) and ethanol (15 mL) were loaded to a 25 mL vial
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mol ) was di ssolved in ethanol and to the resultant

sol uti on was added pal | adi um hydroxi de on carbon (0. 15
w@ooansb3anhmoni um formate (0.27 g, 4.2 nmol). TPET/SE2007/000482

reaction m xture was heatedpdor 2 mn at 1200C using

m crowave single node heating. The catal yst was

filtered off by nmeans of a phase separator and the

filter cake was washed with ethanol. The sol vent was

renoved by evaporation and the residue was di ssol ved

t han n . T i
BT P T B 08 s o 00 8
the]:[@a(@l))]ﬁ nﬁh@f&\@h&éféﬁteﬂﬁ& Yamihe d200Q h\siﬂ'g-iﬁimma\tefshlgitﬁmdla thtating.
was then, el ut, W 1 ambni a t
The gYigHaTR W3¥Chtsﬂﬁ ceRjpingd ptaging :ng&e%%i, %% &r egeé'lﬂg &l,trate was
ad@e\ﬂaﬁﬂgfhéf t&ﬁo@%a‘llﬁﬁﬁﬁl H@@ﬁ)xiﬁéto%' dagsdnQegettler §iffa hiX€ure of acetic

e conmpound ‘as colourless oil. 1H

aci¢pB®Ethandl . 3(]7-19) &h¢ rpactixyy) mixurg was @tl qd‘ungﬂ) hy(dgogn $5 garq ah RT for
4 lée;_%gd’ th?_%re‘f,}"( ';%g j}’f%%(ﬁf)&h é[fh%%lgFBt ey :};?rgcﬁvse? b&/ré‘v%poratlon

and £ résidiﬁdwasqgrtﬁfoneébétﬁfeetsieﬂlenm aﬂ%l_dlmddmdrcﬁhhmuc rgid. The
ass

ays Chines st er, CHO [ obt
aqmoe}ﬁph@pwas S to45ng her SH%%? %@fia%weﬁ B £y EWSP
tom&feefét@iﬁso(x}w*@%a&% thBn REGA AMEd. THeyd ‘&/ﬁsﬂﬂﬁﬂhe@r 3% 5%5%) of
human NK3 t or &hNKSR in pcDNA 3.

thq 69 JORED X DN (OB bar i e $ED, 2223 (m, 1H), 2.8

Al derley Park). The cells were
mt’Aiﬁﬁisf e@j?clz{)%sgﬁﬁtﬁ% cationic lipid reagent LIPOFECT

AM NE(tm) (Invitrogen) and sel ection was perforned
th th _Geneticin (418, Invitrogen) at Ing/m for the
transfected cells and with Hygromycin

4-f(d Nt iagebipetidia AR ot QiofphBlidel NK3R t r ansf ect ed
celTs. Single cell clonesO

(a) 4-({1-[1-(Diphenylmethyl)azetidin-3-yl]piperidin-4-yl}carbonyl)morpholine

T

H

4-(Piperidin-4-ylcarbonyl)morpholine (0.30 g, 1.26 mmol) and 1-
(diphenylmethyl)azetidin-3-one (see Bioorg. Med. Chem. Lett.; 13; 2003; 2191-2194, 0.30
g, 1.5 mmol) were dissolved in a mixture of methanol (5 mL) 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 purified by chromatography on silica gel
(methanol/methylene chloride, 5% methanol). There was obtained 0.44 g (83%) of 4-({1-
[1-(diphenylmethyl)azetidin-3-yl]piperidin-4-y1} carbonyl)morpholine as a colorless oil. 'H
NMR (500 MHz, CDCl;3): 1.6-1.7 (m, 2H), 1.7-1.9 (m, 4H), 2.2 (m, 1H), 2.7-2.8 (m, 2H),
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were collected by aid of Fluorescence Activated Cell

Sorter (FACS), tested for functionality in a FLIPR
w@swan3qsee bel ow), expanded in culture and  PCT/SE2007/000482

cryopreserved for future usgg CHO cells stably

transfected with human NKi receptors originates from

AstraZeneca R&D, W m ngton USA. Human NK1 receptor

cDNA (obtained from RNAPCR from | ung tissue) was

subcl oned into pRcCW (I nvitrogen). Transfection was

A R RN B, s LA
4HZNIKE @, 4HNKARIaNd/AMIEIR-wigT.e cul tured in a humidified

I ncubat or under 5% CO2, in Nut Mx F12 (HAM wth
G utamax |, 10% Foetal Bovine Serum (FBS), 1%

Peni.gii_li} Bt | =Sy Idppogent ed with 200
(b)rrg/ ?ﬂwﬁejé%}ég?%{ ﬁ@%‘#gﬁ%{gy&imgyand IﬁﬂNKZR expressin
4-(E b1 <DighenyBoathig)asetiddr Bimpsridit try licAbonyRearBaRcl dfh g1 0
| . r ' - .

s S s el & SRl botfior SR pladiom
e D ey e
XS ARG (103 R0 S0l e e P et R ST R st
wals Biteted 6By 1R8Nk Of h PhsBsépal¥ior N 1 fiike3 chl@oeM wdshed with ethanol.

activation nmeasured as I\Ii)KI /I NK 2/ NK3 receptor nediated

Th nelventgeesiremovee bacsrmomtion agd she ragducasasedisselyedjn mridanol (1

f.al |, qw C : '
L
SCr&D] Hig)c Teacohinot tvasedsiR6-witl THP bad ths p(cCost was tB&Oelted with

3.5x1 04 cell r |l and.gro r._ approxi mat el
a3 OB PO R sbtshor e Sohrtsd Fel ROt s AR by
evaporation and there was obtained 0.11 g of the title compound as colourless oil. 'H
NMR (500 MHz, CDs0OD): 1.7-1.8 (m, 4H), 1.9-2.0 (m, 2H), 2.6-2.9 (m, 4H), 3.3-3.4 (m,
1H), 3.5-3.7 (m, 8H), 3.8-4.0 (m, 3H); LCMS: m/z 254 (M+1) ",
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Before the FLIPR assay the cells of each 96-well plate
were | oaded with the Ca2+ sensitive dye Fluo-3

W@ TEFLABSt 0116) at 4mMin a | oadi ng nmedi a consPGI/SER)OTH00482
Nut Mx F12 (HAM with d utgmax 1, 22mM HEPES, 2.5mM
Probenicid (Signma P-8761) and 0.04% Pl uronic F-127
(Sigma P-2443) for 1 h kept dark in a 37C
CX2-incubator. The cells were then washed three tines
i n assay buffer (Hanks bal anced salt sol ution (HBSS)
cont ai ni ng 20™ HEPES, 2.5nM Probeni cid and 0. 1% BSA)

PhavSh&ddosy Mul ti-channel pipette |eaving themin 150m at
the end of the |ast wash. Serial dilutions of a test

conmpound i n assay buffer (final DMSO concentrati on

kept .bel o
TraseRep o sy o AP PLIER R PR sl T PR
Chifetd HARdet My g 2 %Bl‘l‘»se(obﬁhﬁﬂ FiohYATESE) K)V%&,(Htadﬂydtransfected
(excitation 488 nmand em ssion 530 nm by the FLIPR

wnmm TommearNK £ woepgord VKR sPRlA. mcRsAE MY Ipairogss) onthehupgan NK;

recEgthr %I\@Eanaagﬁépgphyg%e @Xg{%}lﬁ /§PI§K§1 &chi%ﬁs%)cgc f I & ﬁed ar

AsEOAGEH ESE BITURY Wld’e@l%? Phrkh OrREAPRESR )&*aﬁﬁ'é&ecE@lt@the cationic
concentration) was then added by FLIPR into each well

11p1ta| re%aﬂw@mﬁg]mmmlﬁmrmmayammmq warpeafonnedjvithe

est conmpound or d fl

Gepitt (BRI BRI NB P! BROMAGR CEOHPHed 016 PLSHBnse

oy SRt of AR B Sor B, ENKUR R RO SR 2l bl clones

weteEaIEBE b BIICE FlUcadscaIve Petipaad clt Bona(FAGS),sestdl for

conpound. The I C OSwere_ then converted to pKbval ues
Enioracni 6By (oo SYBRaEd st aud prpeseReird for

future e %ﬁatceﬁls s%e(tjbly S sl \llltﬂzﬁganﬁgﬁmeégﬁtors originates from
AstraZeneca R&D, Wilmington USA. Human NK; receptor cDNA (obtained from RNA-
PCR from lung tissue) was subcloned into pRcCMV (Invitrogen). Transfection was

performed by Calcium Phosphate and selection with 1mg/ml G418.

The CHO cells stably transfected with hNK;R, hbNKoR and hNK;R were cultured in a
humidified incubator under 5% CO,, in Nut Mix F12 (HAM) with Glutamax I, 10% Foetal
Bovine Serum (FBS), 1% Penicillin/Streptomycin (PEST) supplemented with 200pg/ml
Geneticin for the hNK;R and hNK,R expressing cells and 500pg/ml Hygromycin for the
hNK3R expressing cells. The cells were grown in T175 flasks and routinely passaged when
70-80% confluent for up to 20-25 passages.

Assessing the Activity of Selected test Compounds to Inhibit Human NKy/NKy/NK3
Receptor Activation (FLIPR assay)

The activity of a compound of the invention to inhibit NK;/NK,/NKj; receptor activation
measured as NK;/NK,/NK; receptor mediated increase in intracellular Ca?! was assessed

by the following procedure:
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pKB = - log KB Determ ning the D ssociation Constant
(Ki) of conpoundsfor Human NK1/ NK2/ NK3 Receptors
w@ Biondsasge Assay) Menbranes were prepared from BHISERDT/@0482
stably transfected with humgn NKi, NK2 or NK3
receptors according to the followi ng nethod. Cells
were detached with Accutase(r) solution, harvested in
PBS contai ning 5% FBS by centrifugation, washed tw ce
in PBS and resuspended to a concentration of 1x1 08
cells/min Tris-HOJ 50 mM KO 300 mM EDTA-N 2 10 nmiM
CHObells 4tab ¥ @ansfeetkd with Hpenas NG sNie beNKe megptory werewilatdil iarplack

UtraTurrax 30 s 12.000 rpm_The honoge es el
wallesiilearbatieeh96-3al DS CeSpAoPAbpd T8 ﬁilp[pgrtwel $hd grown for

resuspen i n_Tri
apm%’m% g@t TR rma15g§ rv‘lle_%ler%et%g)ad1 rl{'(\)Alna?gb gjrg)dr ip %lh)%h onpbgenat es
Beld e P IRIDAIsBY 1Rl £6F bl 96-Wrelliphte Werbheaded MIGEHACES sensitive

were again centrifuged as descri bed above and
dys ElsaSHeREBABS1TH) a4l ingGendipgiedia comﬁsng of Nut Mix F12

bt (R Bra), 2 sEER S, SRR ot i B gl p16¥e R end 0.04%

Ph{lg(gr%ci%' g El?‘? %Qi%niarl’ 34435 1879 h RPTMARRE A BW@Q@%&ﬁQatM te B¥ 1Rl were

_ O strokes"to a honogenous sol ution, an
thealwashmi thiea $intes massay Huffer Gl atks ibalagesdsnltiolatior@BSS) containing

a t t -8
20gNAHEPFSch S M GBRB ARG 126850, P el g Fving
nFRE0R! I 1D RGBT S04 Ut o1 Vg Bl a0y
buffed (il oHSR0dnténmation kept beiowtia/f,) woere bulbﬁmhca(l]&@npﬂtﬁd by FLIPR

buf f er H 7.4 RT) containing 0.1 % BSA, 40
<FlBameﬁrs€c§rwgmgdﬂﬁp e @Pﬁ@sw@ Fgshe ﬂﬁ?ﬁeﬁﬁe%erlmens“-‘/ was

recorde t(ea}lmtatldanbﬁl’f&%tn%n c?ngd Q&ASLI&II k3d Bﬁfgf‘ahe PR CCD camera for a 2 min
pre-incubation period. 50pl of the Substance P (NK; specific), NKA (NK; specific), or
Pro-7-NKB (NKj specific) agonist solution (final concentration equivalent to an
approximate ECgy concentration) was then added by FLIPR into each well already
containing 200ul assay buffer (containing the test compound or vehicle) and the
fluorescence was continuously monitored for another 2 min. The response was measured
as the peak relative fluorescence after agonist addition and ICses were calculated from ten-
point concentration-response curves for each compound. The ICsos were then converted to
pKg values with the following formula:

Kg =1ICso/ 1+ (ECgo conc. of agonist used in assay / ECsp agonist)

pKg =-1log Kz

Determining the Dissociation Constant (Ki) of compounds for Human NK VNK/NK;
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

centrifugation, washed twice in PBS and resuspended to a concentration of 1x10® cells/ml
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3mM Whd 2). Conpetition binding curves were done by
addi ng i ncreasing anounts of the s test conpound. Test
w@eovposases were di ssol ved and serially dil ut edPCISENB@)00482
final DMSO concentration 1.8 % in the assay. 50m Non
| abel  ed ZD 6021 (a non sel ective NKantagonist, | OrM
final cone) was added for neasurenent of non-specific
bi ndi ng. For total binding, 50m of 1.5% DVSO (fi nal
cone) in incubation buffer was used.[ 3H Sar, Met(q 2)-
Substance P] (4nMfinal cone) was used in binding
in BxpHEC] 5@ piM, K001 308hM; EDTAZN, BR4BO6H]7.4(4C8h (Mellisnsgensions were
cone.) for hNK2r _and 3H—SR142801L g3an|naI cone
homegenigef avithgndXlFar e BEFRPSalas Brfesnlifuged at

TR e e

homBEdARAtbA Wabttpbaed aitd ahd meb@hﬁ@eﬂe@efs vadde ctbAatd sroefor 45 min.
tenperature on a mcroplate shaker. The menbranes were
The hemogasiates meeajag@yl qea@nmgeﬂuas dessribeshabone Fad resysparded in Tris-HCI

SO A (IR R Eer e G5B B F DA e ol ot

ceﬁdﬂﬁ‘é@ﬁ&rﬁtep{ 8K @El‘lé? Rvab RsshiSgeABIatia TrNH EE80mM Bhd hethsgentee with
the harvester wth ice-cold wash buffer

DL‘(aBEtMr m mm tp amemgencms sarhmom om elaquoi Wgs Bmavid &ir pyotein
and, drie at 5Q0C for %)1;,

defeppingtien. MERoranes Here 8teﬂ€¥l‘% Eaze&?t t Uinflls?s§ using a

ThMrgtﬁ&l & 6fna r@aaséag% pditdtn@@ ) ro8RdehP&athid ih @E?Vé’lﬁﬁlﬁrotlter

count In a Scintillation Counter
pld‘kés(([\?oklﬁﬁcang SuIWiieIPMcs Eondimn300Tvith i final assayf wrturhé ef 200pl/well
unl abel ed | i gand was cal cul at ed [

in EIUPR PGS P OBt BR S BCHORT) SHATHBE DL % BSA, 40 mg/L
Ba%ﬁra%%gt%mgégt? ;E\]/jé[g7l§1)§% %aécg 1b!1 %ﬁtaﬁq &QE %lfﬁlm‘(}&fd?e) and
3iMIMKES) Cambétitidnlbighmdcfross vt'dite d@r&ii@piddfng mcreasmg amounts of the
test compound. Test compounds were dissolved and serially diluted in DMSO, final
DMSO concentration 1.5 % in the assay. 50ul Non labelled 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% DMSO (final conc) in incubation buffer was used. [H-Sar,Met(O5)-
Substance P] (4nM final conc) was used in binding experiments on hNK. [’H-SR48968]
(3nM final conc.) for hNK,r and [H-SR142801] (3nM final conc) for binding experiments
on hNKjzr1. 5 Oul radioligand, 3pl test compound diluted in DMSO and 47ul incubation
buffer were mixed with 5-10pg cell membranes in 100p! incubation buffer and incubated
for 30 min at room temperature 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-HCI, pH 7.4 at 4°C, containing 3mM MnCl,) and dried at 50°C for 30-
60 min. 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).
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determ ned by saturation binding. Data was fitted to a
four-paraneter equation using Excel Fit. ) Results In

w@emwenads24 t he conpounds of the invention, whi CPCTIEEZ07/000482
tested, denonstrated statisgacally significant
antagonistic activity at the NK receptor within the
range of 7-8 for the pK . For the NK2 receptor the
range for the pK was 7-9. In general, the antagonistic
activity at the NK3 receptor was 7-9 for the pKg. In
general, the conpounds of the invention, which were

Tht &5 V4lde fodeimngddbettdigasd ahd eldutadd ysimg e ChengPitus@YB@Ation
inhibition at a e |1 C50 val ues tested

| | |. Th
(Bincham dbagnacel. Ba30PY 3445 AP73 DV BERENA e copeaations te
0-35 (2001 . )
redigich Vs (6 bhed o BRIty S EABloal MATichfla he receptor,

deREBREMbY Shthu@tibObiting. | agai nst the hERG encoded
pot assi um channel can be determ ned according to Kiss
Daltg wast fittad, to AdearypapmmgierRayatimaisinglExcel §ip003) , 127- 35:

"H t put ion-channel pharnmacol ogy:
K*ﬁlqﬁ‘gﬂfgﬁw based voltage clamp”. In general, the
conmpounds of the invention, which were tested,

denonstrated statistically significant hERG activity
Resmlitsa | ow | evel . The |1 C50 val ues tested as descri bed

abov re generally.qgreater .than 8 t ' o
3B, 5 oA P AR I S B st
siAEEQAR R ohRiE Ativity At the OB lR€epi@ vt HRGad of 7-8 for the pKp.
For the NK, receptor the range for the pK was 7-9. In general, the antagonistic activity at
the NK3 receptor was 7-9 for the pKp.

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

significant CYP3A4 inhibition at a low level. The IC5q values tested according to Bapiro
et al; Drug Metab. Dispos. 29, 30-35 (2001) were generally greater than 10 pM.

Activity against hRERG

The activity 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”.

In general, the compounds of the invention, which were tested, demonstrated statistically
significant hERG activity at a low level. The ICsq values tested as described above were

generally greater than 8 uM.
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descri bed bel ow. The rate of biotransformati on can be

nmeasured as either netabolite(s) formation or the rate
wo@Roodits@ppear ance of the parent conmpound. The PCT/SE2007/000482

experi nmental design involvesgsincubation of |ow

concentrations of substrate (usually 1.0 mMM wth

liver mcrosones (usually 0.5 ng/m) and taking out

aliquotes at varying tine points (usually 0, 5, 10,

15, 20, 30, 40 min.). The test conpound is usually

i n DMSO. The DWVSO concentration in the
Aﬁgﬁ%% %ﬁﬁﬁ)n1xture is usually 0.1% or |ess since nore
Ths aletabolic aabiligradstmpalndy accediingta foemale § cari e deterofinedase
g4%ﬁ§ I ncubati ons are done in 100 mM potassi um

desSHBPE®W buffer, pH 7.4 and at 37 OC. Acetonitrile or

nmet hanol is used to stop the reaction. The parent

conpound i s anal ysed by HPLC—NB From t he cal cul at ed

the iintrinsi ar an
TH G4t Aok e s e P SRBRA P HIEaK BPRCRRb Rmalidhgy te rat
of & ehr\c’lﬁcfe M erlt BbRpREROURY ex leﬁm@ﬁtﬁ?de@ign if¥ves incubation of
cormpounds of the |nvent|on had in vitro netabolic

lovs tatzehtidtipnadf subbtragh (dseallyl 1.0 pN withdliver olicragoares éuspallyes
tested as above were eneraJI l.ower t 2 /' m /
meginbaad ke A B OGRah B8 RS 19 g Rl B0 g0 1. 28,307
2!
i) PRSAJ §opbyly SRR g %P‘ff’ed"{“c O B S a0 n the
incaB&idndiixtdre 8 gsudlly(041 % or less since more solvent can drastically reduce the
fl uor ophenyl tyl]- 3 br ono- N- et 5-(trifluoro
oy EYR0% yhasbarosg peone gl 0 P i PSSR e
i fA B,
T AR e TN s
coﬁlﬁa&hﬁéﬁ's analysed by HPLC-MS. From the calculated half-life, 1, the intrinsic

clearance, Clint, is estimated by taking microsomal protein concentration and liver weight

into account.

In general, the compounds of the invention had in vitro metabolic stability at a high level.

Intrinsic clearance values tested as above were generally lower than 25 pl/min/mg protein.

The following table illustrates the properties of the compounds of the present invention:

N-[(2S)-4-{3-[4-(Azetidin-1-ylcarbonyl)piperidin-1-yl] azetidin-1-yl }-2-(4-
Sfluorophenyl) butyl]-3-bromo-N-methyl-5-(trifluoromethyl) benzamide (Ex 1):

pKB pI(B pKB IC50 IC50 CLint
(NK1) (NK2) (NK3) (hERG) | (CYP3A4) (HLM)

7.7 8.6 8.4 11.0 M 13.5uM | 23 uL/min/mg
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they are housed in groups often, with food and water
ad libitumin tenperature and humdity-controll ed
whododitsxg24 oons. The aninmals are all owed at | eaBCT/SEWQY@0482

to acclimatize to the housigg conditions before
experinments. Each animal is used only once and

eut hani zed imedi ately after the experinent by heart
punctuation or a | ethal overdose of pentobarbital

sodium GCerbils are anaesthetized with isofiurane.

BioP;Ot'enltei ehlltiog\ls_- per meabl e NKI receptor antagonists are

intraperitoneally, intravenously or
subcut aneousl.y. The corrtg{%ﬂnds are given at various

Gethilfeoqs Jpp (WKL spegificertynaftsD120 minutes) prior to
AL B Pl S5t oy
thely SroTafiged iR gibips K ten, Witk foddraad water 1a lipimoh infehSMBRy aml

sel ective NKI receptor_agonist, is admnistered icv.in
humiditytagnsolisid Ivlding teomsgThe 3nimels ersrplloyied ayjeash/ dgysio acclimatize
eedl e 4 | ang.. The [ t
o B Fiiog oiogBE etk SRR pRolpRIREE oS Bl
euth@ni@KighHiatdl P BI16ABE edperitleAtB theaft pan@tu@id wh Ighastedose of
tubing filled with water and connected to a conputer
pesthebagbitat egwme transducer. The nunber of hind feet

taps is recorded. Chronodacryorrhea nodel (NKI
specific test nodel) The actions of antagonists at

GREs PSR AL (AR SRIRESe GRfleria] ENSEREREHIIINEE rkebtor i N

vivo using the so-called chronmpdacryorrhea nodel
anfaBorists eny alithinidtered gnttapexBonciy datreyenondie ar swbdutprgeasly t Thee

hi nd t i ng: [
cotn!aglﬁyl‘g gpvé g%\?q%%:t Q%%@Jggg]gelr Soir?t]; ( eircéllehf({-ﬂO r%nm%te% Br%r% stimulation

with agonist.

The gerbils are lightly anaesthetized using isofluorane and a small incision is made in the
skin over bregma. 10 pmol of ASMSP, a selective NK1 receptor agonist, is administered
icv in a volume of 5 pl using a Hamilton syringe with a needle 4 mm long. The wound 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 (NK1 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 LJ, Young L. Chromodacryorrhea
and repetitive hind paw tapping: models of peripheral and central tachykinin NK1 receptor
activation in gerbils. Eur 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. NK1 receptor antagonists block NK1-agonist evoked chromodacryorthea.
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activation in gerbils. Eur J Pharmacol 1994; 253:
245-252). Briefly, system c (intravenous)
wa@ewrnsases ati on of NKI receptor agonists to  PCI/SE2007/000482
anaest heti zed gerbils resul4s in profuse secretion of
red/brown tears in the eyes due to porphyrin secretion
fromthe Harderian gland. NKI receptor antagonists
bl ock NKI -agoni st evoked
chronodacryorrhea. Fecal pel | et out put (NK2 specific
test nodel) The in vivo effect (NK2) of the conpounds
Feddll pbitve buipat (NK2spebificdsst miodelned by neasuring NK2
receptor agonist-induced fecal pel]let oufput. using
Thegiarwyq effpst raf eeconpornds, of ferauiaLigande dgtermined by measuring

har coIo
S5L05 % QR YRR TEC s T B kB0 B
Jougﬁa‘?bFPl%lrﬁhﬁcdl@@nd‘Ekp@ﬁlh@ﬂtbﬂﬁeﬁap@ﬁﬂicfsqmtﬂd S 5§9-864.0us| y
described in rats and mice (Tammpere A, Brusberg M

Axenborg J, Hirsch I, Larsson H LindstrdmE. io
Eval uati on of pseudo af fective responses to noxi ous
dlst sion in rats by manonetric
C"&’é%cg?lggﬁed’g"’” ‘ﬁ"r’]zoos 116 220 226; Arvidsson S,
Lar sson Larsson H, |nds g1E Mar t.i
a

Colegecial §i§é€‘ﬁl§1081(c}@% Hb%ealw S8 PFH 9%16 %ere&g&%}a gie%.ﬁr#\’/s%ilﬁ rgt and
mide e(t ?rgue?‘e A %rﬁ%e?%eﬁ/f; t8lentlirs i qgﬁécﬁrl 1L 8ss8h GE L%ﬁstrom E.
racol onic manomnet’ric recordings. J Pain 2006; 7:
Evdlﬁﬁnoh okﬁ)keu&bialﬁfesﬂweghipoﬁmé itd n@aﬁusmok)recﬁclldm‘térmongﬁrdm bys
are habituated to Bol es 30- i5 60 mn

maﬂ@memﬁrr@c@rwsaea@p% A8 e Arvg5sek BbATHEARG Tetssson 1.
LGS RPLLRS PASIAGER R LERIAL heoRld EfSivérdponses

O on
to EGHREELE ditBnsFeht xhehtileé by htiafslefit ednometib eeddrdihgl J aihA006;7:

cmfromthe base of the balloon to the anus, during
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 connecting
catheter is inserted in the distal colon, 2 cm from the base of the balloon to the anus, during
light isoflurane anaesthesia (Forene®, 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, M6lndal, Sweden) is used to manage air inflation and
balloon pressure control. A customized computer software (PharmLab on-line 4.0) running
on a standard computer is used to control the barostat and to perform data collection. The
distension paradigm used consists of 12 repeated phasic distensions at 830 mmHg, with a
pulse duration of 30 sec at 5 min intervals. Compounds or their respective vehicle are
administered as intraperitoneal (i.p.) injections before the CRD paradigm. Each gerbil
receives both vehicle and compound on different occasions with at least two days between

experiments. Hence, each gerbil serves as its own vehicle control.
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ight isoflurane anaesthesia (Forene(r), Abbott
Scandi navi a AB, Sol na, Sweden). The catheter is fixed
wo eoovhas3eai | with tape. The bal |l oons are conneRCESE2007/000482
pressure transducers 20 (P-#02, CFM k33, 100 mmHg,
Bronkhorst HI -TEC, Veenendal, The Netherl ands).
Gerbils are allowed to recover fromsedation in the
Bol | mann cages for at |least 15 m n before the start of
experiments. A customi zed barostat (AstraZeneca,
Ml ndal , Sweden) is used to manage air inflation and
Th@zﬁialdeﬂpL’@ cB&muls @recanipted withhindividuahsangpding catps, tmt digital filtering
sof tware (Pharniab on-1ine 4.0). running

is petfamepdran thosigaale The ballpoaPressure sigppls pre; Swobachsf smnlests. A
f t ||

bR T T 20 L PSR o

the anry‘ﬁlé Bre@suRsl b&iRraAdd 1t the Bargtai3 @ I‘éﬁ@talaie ib th# airflow between

interval S. Conpounds or their respective vehicle are
the presbure gereraor and thepnesspeer trangdisar ﬁl(ﬁleefpﬁnilaﬁlqﬁ?ﬁ Betresgare variations

bef h di Each. ger bi |
ind G OAIPL DB Dbt RPN b rniaed SontFfonire
(Pﬂaﬁﬂ‘%elb $ MR daY5 isREE VRS SR EARAS 5f hibkNEe (i1ted€ Balloon

serves’as its own vehicle contro he anal og

prelsﬁb&lhgﬂkﬁ fihe hser&‘eerestlﬁeﬂlvahhe\QARN) iof thie\hiighpass- feltenqs} bablgon

rates, and dj filterin d ont
pressugmhEpaals f?ﬁélcglé eﬁé i Oy Rederg l%ﬁh? Besg e §B?H§h)e3d‘daff’r the

i balloon

o B B R o g bRt e oo
preIsAaﬁe sibas, Yied fdistahdiase saunm fendr atledrbyxdinedisbice Hteat reflact

resistance in the ajrflow between the ssure
artg“@qfq sizaelp proguepdt iyehe baestprduring FHlkeloR and a Yefladinm kgt cpiginate
ﬁo 1ﬁ?sres?ure vari ations induced by abdom na

& ons of the animal. A custom zed conputer

software (PharnLab off-line 4.0) is used to quantify

t he magni tude of highpass-filtered ball oon




pressure signals. The average rectified value (ARV) of
t he hi ghpass-filtered balloon pressure signals is
w@adocnbaeed for 30 s before the pul se (i.e baseCT/fE2007/000482
reponse) and for the duratigzn of the pul se. Wen
cal cul ating the magni tude of the highpass-filtered
bal | oon pressure signals, the first and | ast seconds
of each pul se are excluded since these refl ect
artifact signals produced by the barostat during
inflation and deflation and do not originate fromthe
Claagmal . ains 1. A conpound of formula (1) (1) wherein
R and R2 is each and i ndependently selected from
hydrogen nethyl ethyl or R and R2 forma four, five
r Si X ng together with the am de nltrogen
ﬁPﬁm? ?% %ﬂa Iy contai ni ng an oxygen atom X is
bronmo or chloro as well as pharmaceutically and
phar macol ogi cal |y acceptable salts thereof, and
5 enantioners of the compound of formula | and salts
thereof . conpound according to claiml1l, wherein
@ydro 3. A conpound according to claiml
mherel | . 4. A compound according to claim
1, wherein s etlhyl . 5. A conpound according to any
one of cl Rilns erein R2 is hydrogen. 6. A
conmpound accoding to ny\ene of clainsjl-4, whergin R2
is methyl. N 3

@

wherein
R1 and R2 is each and independently selected from hydrogen, methyl, ethyl or R1 and R2
10 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;

15 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.

20 3. A compound according to claim 1, wherein R1 is methyl.

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



7. A conpound according to any one of clains 1-4,
wherein R2 is ethyl. 8. A conpound according to claim
waoorhased n R and R2, together with the anm dePCT/SE2007/000482
ni trogen, forma norpholinegying. 9. A conmpound
according to claim1, wherein R and R2, together wth
the am de nitrogen, forman azetidine ring. 10. A
conmpound according to claim1, wherein R and R2,
together with the am de nitrogen, forma pyrrolidine
ring. 11. A conpound according to claim1, wherein R
5. anebnipdund ageidieg towinlfont beclaimsded,mieraig &3, is fiypdrogean
i soxazolidine ring. 12. A conmpound according to claim
1, wherein R and R2, together with the am de

i trogen, . for Xazold e L4 }1{13? 2 ound
6. 2%%06? uﬁ% %% dg?lg;w% e&(%)efdﬂgﬁé@rgr% 41%ere er eﬁrﬁﬁ t he’
compound is the (S)- enantionmer. 14. A conpound
according to claim1, which is i i
7. 1A ¢dmpqudd sycotdipg B By obclaims 1-4, wherein R2 is ethyl.
(trifluoronethyl)benzoyl] (nmethyl)am no]-3-(4-fl uorophe
nyl ) butyl]azetidin-3- yl}piperidine-4-carboxam de
8. @ﬁl:&ﬁﬁcﬁm@l_%cco@diﬁg’ PPQLIRF1 AREesif RN Gnd R2Clogbtitrdith the amide
characterized in provi di ng an X-ray powder diffraction
pattrdgennfoex hirrphoigesmigst antial ly the foll owi ng main
peaks with d-values: 16. A conmpound according to claim
14, which is an isopropanol solvate. 17. A conmpound
L% g%ﬂ%@%ggor&ihg kd1dEn 1. GRREAE REhd RD, t03eBEONW S tHRGmAd:
nitrogen, form an azetidine ring.

O

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

nitrogen, 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 (S)-

enantiomer.

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

yl}piperidine-4-carboxamide maleate.



diffraction pattern exhibiting substantially the
follow ng main peaks with d-val ues: 18. A conpound
w@ewonsi3ng to claim 14, characterized in provi BCGERANT/000482
X-ray powder diffraction pafitern exhibiting
substantially the follow ng main peaks with
d-val ues: 19. A conpound according to claim 14, which
is an methyl ethyl keton solvate. 20. A conpound
according to claim 19, characterized in providing an
X-ray powder diffraction pattern exhibiting
substantially the follow ng main peaks w th d-val ues:
21. A conpound,. accordlng %o claim.l sel ctedX{ron1 4
15.NA [compyund. aceorfing tslaim bl affcfy%f‘é]rlﬁaﬁwlcf i@y Rewder

#fﬁrg%t%oéﬂgealrt]tgnin;%thmtﬁg} s;élb%al{tgﬂy the following main peaks with d-values:

N-net hyl -5-(trifluoronmethyl)benzamde; |-{I-[(3

Or' :ﬂﬂbhﬁéfﬁ%OﬁD 5-(trifluoronethyl)benzoyl] (nmethyl)am
3-(4- ftluofrophenyl)butyl]azetidin-3-yl}-iV

maledte}salbt hyI p| p

br i di ne-4-car boxam de;

alfﬁﬂ%tb‘f 3
opteasiy ) b

nd 3-Bro

[ 3-Brono-5-(trifiuoromethyl)benzoyl] (me
4-
it yl ] azeti di n-3-yl } pi peridi ne-4-car boxam

(nDV%hoI

- -((2 S) -2-(4-fluorophenyl) - 4-
| n-4-yl carbonyl ) pi peri di n-|

a1
hyl - 5- (tr

yl } butyl) -
i fl uoronet hyl ) benzam de. 22. A conpound

/gTor

|t heral
dhai m

di ngvéo a

py— 23 —Us
5 1-2% fo

my one of clains 1-21 for use in
e of a conpound according to any one of

I the manufacture of a nedi canent for

P51

di'sor

gatrent
Her . 24.

f a functional gastrointestina

WUse of a conpound according to any one

a2l

the—t

Ai NnBvd- 21

raqat npnt
T TTIU

for the nmanufacture of a nedi canent for

$:81an

Tt

/ oné&S of

of | BS. 25. Use of a conpound accordi ng
¢lains 1-21 for the manufacture of a

Tedi T

ment 1or

the treatnent of functional dyspepsia.

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:



26. A pharmaceutical formulation conprising a conmpound
according to any one of clains 1-21 as active
WO pgrashizent and a pharmaceutically accept abl e PEF/SER®NT/000482
or diluent. 27. A conmpound el ected from
| - Azetidin-3-yl-4-(azetidin-I-ylcarbonyl)piperidine;
tert-Butyl 4-(azetidin- 1-ylcarbonyl)piperidine-
1-carboxyl ate ; 4-(Azetidin- 1-ylcarbonyl)piperidine;
4- (Azetidin- 1-ylcarbonyl)-
1-[ 1- (di phenyl net hyl )azetidin-3 -yl ]piperidine ;
1- Azetidin-3-yl-4-(azetidin-1 -yl carbonyl)piperidine;
Obkmﬁé’(ﬂotﬁidft& yl -1V, -dinethyl piperidi ne-4-carboxam de;
I-[1-(D, phenylnet1y|)azetidin-3-y|]piperidine-4-carbox
ﬂ“pPﬂ%ﬂQﬂ?ﬂﬂﬂﬂPP{q (D phenyl net hyl )azetidin-3-yl]- L
rperidine-4-carboxam de; |-Azetidin-3-yl-
dq@%ﬁ tii‘{f%%/vl%plperlollne-4-carboxam’de;
A) - Azenndnnsa yl pi peri di ne- 4- car boxam de;
11 (Brphenyrethyl ) azetidin-3
9_,§,$

]1 pli peri d°ne- 4- ¢ar boxani de;
pdZeri di n-3-yT pi peri di ne-4-car boxam de
di hydrochl oride; 4-[(1-Azetidin-3

i&&plperldnm4 yl) ¢ar bonyl ] nor phol i ne; 4-(

H1--{(Dbpherytret hyl ) azeti di n- 3-yl ] pi peridin-4-yl}
%Z?bonyl)nﬁ@phollne; and

#23 (TH Azet1 @i n- 3- Y| pi peridi n-4-yl)carbonyl ] nor phol i ne.

3,90 Vs
3,58 Vs
3,42 Vs

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 Vs

4,56 Vs

4,04 VS

3,65 Vs
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19. A compound according to claim 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

A
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 Vs
3,53 Vs

21. A compound according to claim 1 selected from
N-[(285)-4-{3-[4-(Azetidin-1-ylcarbonyl)piperidin-1-yl]azetidin-1-y1}-2-(4-
fluorophenyl)butyl]-3-bromo-N-methyl-5-(trifluoromethyl)benzamide;
1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl](methyl)amino]-3-(4-
fluorophenyl)butyl]azetidin-3-yl} -N,N-dimethylpiperidine-4-carboxamide;
1-{1-[(35)-4-[[3-Bromo-5-(trifluoromethyl)benzoyl](methyl)amino]-3-(4-
fluorophenyl)butyl]azetidin-3-yl} piperidine-4-carboxamide; and
3-Bromo-N-((25)-2-(4-fluorophenyl)-4- {3-[4-(morpholin-4-ylcarbonyl)piperidin-1-
yl]azetidin-1-y1} butyl)-N-methyl-5-(trifluoromethyl)benzamide.
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23.

24.

25.

26.

27.

44

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

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

medicament for the treatment of a functional gastrointestinal disorder.

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

medicament for the treatment of IBS.

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

medicament for the treatment of functional dyspepsia.

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

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

A compound selected from
1-Azetidin-3-yl-4-(azetidin-1-ylcarbonyl)piperidine;

tert-Butyl 4-(azetidin-1-ylcarbonyl)piperidine-1-carboxylate;
4-(Azetidin-1-ylcarbonyl)piperidine; '
4-(Azetidin-1-ylcarbonyl)-1-[1-(diphenylmethyl)azetidin-3-yl]piperidine;
1-Azetidin-3-yl-4-(azetidin-1-ylcarbonyl)piperidine;
1-Azetidin-3-y1-N,N-dimethylpiperidine-4-carboxamide;
1-[1~(Diphenylmethyl)azetidin-3-yl]piperidine-4-carboxylic acid;
1-[1-(Diphenylmethyl)azetidin-3-y1]}-N, . N-dimethylpiperidine-4-carboxamide;
1-Azetidin-3-yl-N,N-dimethylpiperidine-4-carboxamide;
1-Azetidin-3-ylpiperidine-4-carboxamide;
1-[1-(Diphenylmethyl)azetidin-3-yl]piperidine-4-carboxamide;
1-Azetidin-3-ylpiperidine-4-carboxamide dihydrochloride;
4-[(1-Azetidin-3-ylpiperidin-4-yl)carbonyl]morpholine;
4-({1-[1-(Diphenylmethyl)azetidin-3-yl]piperidin-4-yl} carbonyl)morpholine; and
4-[(1-Azetidin-3-ylpiperidin-4-yl)carbonyl]morpholine.



