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the Invention s The present invention relates to new conpounds of forrmula I,
to pharmaceutical _conpositions containing said conpounds and to the use of
sai d conp&ﬁﬁ&@”ﬂﬂmﬁﬁerapy. The present invention furthePCTSEZ04800961
processes for the preparation of conmpounds of fornula | and to new

I nternmedi ates used in the preparation tpereof. 10 Background of the

i nventi on The neurokinins, also known as the tachykinins, conprise a class
of peptide neurotransmtters which are found in the peripheral and central
nervous systens. The three is principal tachykinins are Substance P (SP)
Neur oki ni Ay ASHETDING MSMPTRINDS B (NKB). At | east 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
classifie _? ucokinin 1 (NK1), neurokinin 2 (NK2) and neurokinin 3 (NK3)
receptorsrﬁﬂigggééﬁﬁﬂgﬂ%. 20 There is a need for an orally active and bl ood
brain barrier crossing dual NK1/NK2 receptor antagonist for the treatnent
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occur if plasma | evels of one nedication are altered by the

co- adrp;)ni stration of another drug. This phenonenon - which

Background of the invention.

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
15 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.

20
There is a need for an orally active and blood brain barrier crossing dual NK/N Kg receptor
aﬁtagonist 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 sﬁch a compound possessing no or minimal toxicity as

25 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.

30 It is well known that severe problems such as toxicity may occur if plasma levels of one

medication are altered by the co-administration of another drug. This phenomenon - which



WO 2004/ 110344 PCT/ SE2004/ 000901 2 is naned drug-drug interactions - could
happen if there is a change in the netabolismof one chug caused by the
co-adm ni stration of another substance possessing liver enzynme inhibiting
properti eNOEMIUBH ochrome P450) 3A4 is the nost inport BEE/SEIW4MENIN t he
human liver as a mpjority of oxidised drugs have been biotransformed by this
enzyne. s Accordingly, it is undesirable to enploy a nedication having a
significant degree of such liver enzyme inhibiting properties. It has now
been found that many NK receptor antagonists known in the art inhibit the
CYP3A4 enzynme to a certain |level and consequently there is a possible risk
i f high di@%%e&’fjmgttﬁﬁg iErIRASMRASc R EhApLR I HEB s h@hén?@'i@ﬂﬁé-mér%b‘lisni&ere IS a
need for a novel dual "NK1/ NK2 receptor antagonist wth inproved io

phar macokénealrug causep by theas>-adbhiaispragaeof anothee nibiscincepossestar Ioenpnozymts Wi t h
CYP3A4 e.nz%me I nhi bi ti gﬂ{ﬁgropert ies at a low |level, as conparatjvely high
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pi per i di nived dbzimagrintiibithey propértiee It hashiot beah Fouddabibrsany NKagtqgani sts. 20
"4- Am no- 2- (aryl) - but y?lggelr)g)gm des and Their Confor rraituiwonal | y Constrai ned

Anal oguesantageaistaknown indbears irthikif the (Y P Avbenzimertoicoitain2eveNK®) Recept or ",
Roderi ck MacKenzie, A.,. et al, BiqQorganic & Medicinal Chem stry Letters, In
Press, aveomsequentlyerais apossible riskaBhizh dpses o those corapeuids strlreing used in

01§ bt vi 1 Ry TARE R, e fir Aol e N NS Shesh i gaonist with fpfgesd
receptor  ArARAGRRL HrbrRORRE biletht idfohAGH ol Rs HRLSHAR WBRCERIARP 0962457

di scl ose ‘azeti di nyl al'kyl | act am deri vati ves t achyki ni n ant agoni st
acti vi ty. eridfin2 Oihibitih@ Pidpeirizk/ bk 260 dovel) @9 Bdmpatatively high ICs; values are obtained

in a CYP3A4 inhibiting assay. Said method for determining CYP3A4 inhibition is
described in Bapiro et al; Dmg Metab. Dispos. 29, 30-35 (2001).

15 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.

20 “4-Amino-2-(aryl)-butylbenzamides and Their Conformationally Constrained Analogues.
Potent Antagonists of the Human Neurokinin-2 (NK>) Receptor”, Roderick MacKenzie,A.,
et al, Bioorganic & Medicinal Chemistry Letters, In Press, available online 15 May 2003,
discloses the compound N-[2-(3,4-dichlorophenyl)-4-(3-morpholin-4-ylazetidin-1-
yl)butyl]-N-methylbenzamide which was found to possess functional NK; receptor

25 antagonistic properties.
WO 96/05193, WO 97/27185 and EP 0962457 disclose azetidinylalks;ﬂactam derivatives

with tachykinin antagonist activity.



EP 0790248 di scl oses azeti di nyl al kyl azapi peri dones and

azetidi nyl al kyl oxapi peridones, which are stated to be tachykinin

ant agoni 9/ 01451 and WO 97/ 25322 di scl ose azeti di nyl al kyl pi peri di ne
derivati \S/‘&é 28‘}/-@1&%6 to s be tachykinin antagonists. EPPOFPSEWH0H98L| oses
azetidinyl al kyl glutari mdes with tachykinin antagonistic properties. An
obj ect of the present invention was to_,tprovi de novel tachykinin antagonists
useful in 10 therapy. A further object was to provide novel conpounds

havi ng bl ood brain barrier penetrating properties, inproved pharmcokinetic
and netabolic properties and/or inproved selectivity for the NK1/NK2

recept orgp ovgomtdldcu%e@&z&mﬁlyumwﬁpwenl&%s@h@wmﬁy}mwbmﬁl éﬁdb\ﬁbﬂe
conpound of the general formula (1) ](JS Ar - R2 R3 20

(1) whewhlchafﬁitate&tcahntaphylomalah;aggmbtst|tut ed 4-, 5-, 0- or 7- rrerrber ed
heterocyclic ring having at |east one nitrogen atom 25 R1 is hydrogen,’
hydr oxy, Cl-C4 al kyl, C3-C4 cycl oal kyl, C2-C4 al kenyl or C2-C4 al kynyl; WO

2004/ 110344 / E2 R2 and. ach and |nde entI

cel oct ed WO SHTRABHN O t2csea e Tty iR oo RSN RE el

C2- CA alg% I:;?'lcét@h ga@ Xy, hal ogen and dyano, provi ded that R2 and R3 may
not both rogen, 4 is O-C4 alkyl, C3-C4 cycloal kyl, C2-C4 al kenyl

or C2-C4 al kynyl

EP 0791592 discloses azetidinylalkylglutarimides with tachykinin antagonistic properties.

An object of the present invention was to provide novel tachykinin antagonists useful in
10 therapy. A further object was to provide novel compounds having blood brain barrier

penetrating properties, improved pharmacokinetic and metabolic properties and/or

improved selectivity for the NK/NK, receptors.

15 Outline of the invention

'The present invention provides a compound of the general formula ()

Het 0
\E\N R1 X /Lk

l Ar
R4

R2 R3
20 @D

wherein

Het is an optionally substituted 4-, 5-, §- or 7-membered heterocyclic ring having at

least one nitrogen atom;

25 R1 is hydrogen, hydroxy, C;-C; alkyl, C3-C, cycloalkyl, Co-C4 alkenyl or C2-Cy
alkynyl;



Ar is an optionally substituted aromatic ring system selected from
pyridinyl; 1- naphthyl; 5,6,7,8-tetrahydro-I|-naphthyl; quinolinyl;

2, 3-di hydrg-1. 4- odi oxi nyl; io0o 1, 3-benzodi oxol yl;

5,6,7, 8-t e‘??é%‘ﬁﬁ%ﬁél nolinyl:; 5,6,7,8-tetrahydroi soqui noP{fRyE2004/000901
5,6, 7, 8-tetrahydroqui nazol i n-4-yl; 1-benzo[b]thi ophen-7-yl;
1-benzo[ b] t hi ophen-4-yl; 1-benzo[b]thipphen-3-yl; isoquinolinyl;

qui nazolinyl; and indan-4-yl; or Ar is substituted phenyl; 15 or an
enanti onmer thereof or any salt thereof. In one enbodi ment of the present
invention, the heterocyclic ring Het is connected to the rest of the
nol ecul e at one of the nitrogen atons of the ring. Exanples of such
het er ocycl i CR2 khdRS if¢RhQRE ilepeddénty Belédtéd fr66h hydrogen, Ci-C; alkyl, C3-C,

1, 4- di oxa- 8- azaspi ro[ 4. 5] decano; optionally substituted 20 piperidino;
optionally swhaﬁmlbt adlkpnihd2-Gpalkyndl €y Cs alkory.thaiaagngpd £xanog prayided

optionally i 1.nQq.. 0ptionally substituted oxazepano;
optionally S@%@F{#gg%ﬂﬁ{o@ﬁg p'#gmdﬁ%’,en’opti onal Iy substituted thiazepano;
and opfionally substituted piperazino. |In further enbodinents of the
present invention Het ispgié)eri di no czgti onal li/ substituted 25 wi th hydroxy,
hydr oxyal kyl R4 é8dor-Caralkily Cotiasycloatkyls CooF £ alkgnyl oner-fy Eyp¥lonyl , cyano, 1, 3-
di oxol an-2-yl, Cd-C4 al koxy, am no optionally nono or disubstituted with
Cl-4 al kyl, C3- &4 cycloal kyl, C2-C4 al kenyl, C2-C4 al kynyl, acyl am no

optional I'y NApishsidptishfity stbktitufed-ardriatd) Hog sysfedr SefectoltrOmlpyyidinyG2-C4 al kenyl ,
C2-C4 al kynyl, (Cl-CA4 alkylsulfonyl)am no "optionally N-substituted by Cl1-C4
al kyl , C3- Canaphthydal,&yi8;tettahydao-diriephifiyl; qainolbinyla L @ydihydroslod-bemeodioxingd; f | uor o

atons _or dis tituted, by Cl- al kyl and. hyd ; rolidino..optionally
subst it uted at” epéo*i%o ’?fggi’ﬁe&?‘hg%mﬂﬁﬂgy@’ %@é?@aﬁ?%‘ﬂ%’)%?mﬂ%‘? 'ol i no or
VO 2004/ 110384, 7ROk S5 2R0Guih HBnAM0y1L 1-tensdTbRARERGCT YA -Bétzbp)idghesubat i t ut ed
at its sulfur atom by one or two oxygen, or _piperazino optionally
substituted hbepzpdblthipphenchyih ls@gmmﬁyyloammomxly pand ndandyylopt Abisal | y be
substituted ne .ofr re of its carbon atons by one or nore groups 5

i ndependent | @ltbgtgﬁuge tpélalmrom cyano, hal ogen, Cl1-C4 al kyl, C3-C4 cycl oal kyl ,
C2-C4 al kenyl, C2-C4 al kynyl, Cl1-C4 al koxy, nitro, trifluoromethoxy,

di fl uoronet hoxy, trifluoronethyl, Cl1-C4 alkylsulfinyl, Cl1-C4 alkyl sul fonyl,
Cl- C41al kyl t o an enapigmersheraef oryanyshlt dhepeadxy,  Ci-

In one embodiment of the present invention, the heterocyclic ring Het is connected to the
rest of the molecule at one of the nitrogen atoms of the ring. Examples of such heterocyclic
rings are optionally substituted 1,4-dioxa-8-azaspiro[4.5]decano; optionally substituted

20  piperidino; optionally substituted azepano; optionally substituted pyrrolidino; optionally
substituted morpholino; optionally substituted oxazepano; optionally substituted
thiomorpholino; optionally substituted thiazepano; and optionally substituted piperazino.

In further embodiments of the present invention Het is pipeﬂdiﬂo optionally substituted
25 with hydroxy, hydroxyalkyl, oxo, methylthio, methylsulfinyl, methylsulfonyl, cyano, 1,3-
dioxolan-2-yl, C,-C4 alkoxy, amino optionally mono or disubstituted with C;-C4 alkyl, Cs-
C, cycloalkyl, C,-C4 alkenyl, C;-C4 alkynyl, acylamino optionally N-substituted with C;-
C4 alkyl, C5-C4 cycloaikyl, Co-C4 alkenyl, C,-C,4 alkynyl, (C1-C4 alkylsulfonyhamino
optionally N-substituted by C;-C, alkyl, C3-C; cycloalkyl, C;-C4 alkenyl, Co-C4 allq;nyl,
30  one or two fluoro atoms or disubstituted by C;-C, alkyl and hydroxy; pyrrolidino

optionally substituted at its three position by fluoro, hydroxy or oxo; morpholino or



C4 al kyl sulfonyl or Cl1-C4 acyl. 10 In one enbodi nent of the present

I nvention, Ar is phenyl substituted by one or nore groups independently

sel ected f n& ééno hal ogen, Cl1-C4 al kyl, C3-C4 cycloalkz , C2-C4 al kenyl,
C2-C4 al k § 043103 al koxy, nitro, trifluoromethoxy, di PETSEWREINGKRy, C1-cCa
al kyl sul finyl, Cl1-C4 al kyl sul fonyl, C1-C4 al kylthio,
trifIuoronethylsulfonyloxy, Cl-c4 aIkyI sul fonyl or C1-C4 acyl. 15 1n a
further enbodi ment of the present invertion, Ar is phenyl substituted inits
3- and 5- position by groups independently selected from hal ogen, Cl-C4

al kyl, Ci, nd nitro. ti naII Ar addi tjionally al so
be gubstlm%?fphﬁxlngpq‘é’n%ﬂ?%& I é‘ﬁé}%‘ﬂf‘f’g %BF(?ﬂbw?ﬁ’&%ﬁfglh ently Y
sel ected f ?%ﬁ%'o?ﬁ@ﬁhlly%b@ﬂuﬁh%Vihe%ﬂtr%er%oﬁ' NC, aﬁﬂ n one enbodi ment of
the present invention, 'Rl is hydrogen. In ong enbodi ment of the present

i nvention, R2 and R3 are both chloro or one is quoro and the other is

hydr ogen t r, enpodi n of the i vent and R3 are both
o o antt el splibtelfipeBSTiFE A afkerthie B4 ResbaR i o A poor e

is flupro | @, 1. &

enbodi ﬁeniﬁ% t@p#ﬁ%éﬁréﬁggﬁwgﬂbgaﬂ cﬁ@!,éﬂ%g F %gﬁ&ﬁﬁg%ebénﬂggﬁ%%lnt of
the pres eﬁi—Ch lalkefny]l 611-Cstalieoxy omiroytmidluofonficshomy, dlﬂuotcsn&th@cﬁmﬁ!mnmnthyhr or the

7S The SrExalRbleR, Geookpiorth. L ree BESBtm duosa Rt ﬂmn ‘2spect

of the magglkypgmfoﬁg %1@9 ympounds of formula I, wherein
t hi onmor phol i nd hol i no or oxi dot hi omor pholino; R is H s R2 |s fluoro

and R3 is hydrogen, fluoro being preferabl y in pars position; Ar is
3 cyans 51n66n7e e%ngoecﬁr;lgxpt%? the Il)rese%P mthlYtlon ir 18 p%enyfsu%gutgtee]:i br)]reoqle%? Sore
groups independently selected from cyano, halogen, C;-C; alkyl, C3-C4 cycloalkyl, C»-Cy
alkenyl, C;-C, alkynyl, C-C, alkoxy, nitro, trifluoromethoxy, difluoromethoxy, Ci-Cy4
alkylsulfinyl, C;-C; alkylsulfonyl, C,-C4 alkylthio, triftaoromethylsulfonyloxy, C;~C4 alkyl
sulfonyl or C;-C4 acyl.
15
In a further embodiment of the present invention, Ar is phenyl substituted in its 3- and 5-
position by groups independently selected from halogen, C;-C;4 alkyl, C;-C; alkoxy, cyano
and nitro. Optionally, Ar may additionally also be substituted in its 2- and/or 4-position by
a group independently selected from halogen, C;-C4 alkyl and C;-C, alkoxy.
20

In one embodiment of the present invention, R1 is hydrogen.

In one embodiment of the present invention, R2 and R3 are both chloro or one is fluoro
and the other is hydrogen. In a further embodiment of the invention, R2 and R3 are both
2s  chloro and attached in the three and four position of the phenyl ring or R2 is fluoro

attached in the four position and R3 is hydrogen.
It one embodiment of the present invention, R4 is methyl.
30 In one embodiment of the present invention, the compound of formula I is the S-

enantiomer or the racemate. In a further embodiment of the invention, the compound of

formula I is the S-enantiomer,



In a further aspect of the invention the follow ng conpounds are provided:
10

3,5-Di chl gro-N-[(2S)-2-(3, 4-di chl orophenyl ) -4-(3-thionorpholin-4-ylazeti di n-
| -yl)but yM@ 2‘!\“&%{3&% benzani de; PCTISE2004/000901

3,5-Di bronmo-N-[ (2S) - 2- (4-fl uorophenyl)-4-(3-norpholin-4-ylazetidin-1-yl)buty
| ]-N- 15 net hyl benzam de; 6

N-[(2S)-2-(3, 4-Di chl orophenyl)-4-(3-thionorpholin-4-ylazetidin-1-yl)butyl]-3
, 5-di fl uoro- N nethyl benzam de; 20

N-[(2S)-2-(3, 4-D chl orophenyl ) -4-(3-thi onor phol i n-4-yl azetidin-1-yl)butyl]-N
-met hyl -3,5- bis(trifluoronethyl)benzam de;

5- Cyano- NA[ﬁlﬁﬁéra%Pé& of tHdiisVEna6R RISBY o) conpodnid b ORRHNAT] Wheréiy| azet i di n-1-yl)
butyl]-N-_nmethyl-T-benzot hi ophgne- 7-car boxam de; 25 .

3- Cyano- NHE{8 om(mohnq,immpgem@mlqothwmmlmmr phol i n-4-yl azetidin-1-yl)
butyl]-N t iyl benzam de;

3- Cyano- I\B[lmi ) - 2- (3, 4-di chl orophenyl ) - 4- (3-t hi onor phol i n-4-yl azeti di n-1-yl)
but yl ] 5 N- R3Gs TBérd%nd R3Gs Kﬁ&’%ﬁ’ FROMABIRAPRELMIS M pAra pBSiAGKAM de; WO

2004/ 110344 PCT/ SE2004/ 00090 7

2- Cyano- NAG{SyyanotR6.4 Sdictralnysirod iraphthyl; 4nd 3- t hi onor phol i n-4-yl azetidin-1-yl)

butyl]-N th i noJ i ne-4-car boxam de; 5
3- c,yya]no- NRFES i‘%‘!-"'gfnﬁgﬂﬁ‘b‘ﬁenw ) - 4- (3-t hi onor phol i n-4-yl azetidin-1-yl)butyl]-N

met hyl - 5,6, 7, 8-tetrahydronapht hal ene-1 - car boxam de;

N-[ 2- (4- Fl uor ophenyl ) -4- (3-t hi onor phol i n-4-yl azetidi n-1-yl)butyl]-Nnethyl-3
, 5- bi s(t H 4 furbeoaspeehydf tseinyentiondbe folldwing compounds are provided:

7-Chl oro-N-[ (2S)-2-(3, 4-di chl orophenyl ) - 4-(3-thi onor phol i n-4-yl azeti di n- 1-yl
) but yll? -N- net hyl -2, 3-di hydr o- 1, 4- benzodi oxi ne- 5- car boxam de;
N-{(2S)-2-(3,4-D chl orophenyl)-4-[3-(1-oxidothi onorpholin-4-yl)azetidin-1-yl
] but yI } - 23,5-Dichloro-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-

N-methylbenzamide;

3,5-Dibromo-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- 1-yl)butyl]-N-

15 methylbenzamide;

N-[(28)-2-(3,4-Dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-3,5-difluoro-
N-methylbenzamide;

20 N-[(25)-2-(3,4-Dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-3,5-

bis(trifluoromethyl)benzamide;

5-Cyano-N-[(28)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl-1-benzothiophene-7-carboxamide;

25
3-Cyano-N-[(28)-2~(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-

’

methylbenzamide; t

3-Cyano-N-[(25)-2-(3 4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl}-N-

30  methyl-5,6,7,8-tetrahydronaphthalene- 1 -carboxamide;



1s et hoxy- N- net hyl qui nol i ne- 4- car boxam de;

3- Fl uor o- N-[(ZS) 2- (4-fluorophenyl)-4-(3-norpholin-4-ylazetidin-1-yl)butyl]-
N- net hyl - (zt rifluoromethyl)benzam de; 20

3- Cyano- N-‘YQ VA1 38br ophenyl ) - 4- [ 3- (4- hydr oxypi peri di n- 1EGT/SEX849MPH- | - yI | bu
tyl}-N nethyl-5,6,7, 8-tetrahydronapht hal ene- 1- car boxam de;

N-[4-[3-(1, 4-Di oxa- 8- azaspiro[ 4.5] dec-8ryl )azetidin-1-yl]-2-(4-fluorophenyl)
butyl]-N nmethyl-3,5-bis(trifluoronethyl)benzam de; 25

N-{(25)-2-(3,4-D chl orophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-L-yl]bu
tyl}-N nethyl-3,5-bis(trifluoronethyl)benzam de;

N-{(2S)-2-(3,4-D chl orophenyl)-4-[3-(4-hydroxypi peridin-1-yl)azetidin-1-yl]b
utyl} N- 30 nethyl-3,5-bis(trifluoronethyl)benzam de; W 2004/ 110344

PCT/ SE200Z2Hya08 [ (2.8)-2-(3,4-dichlorophenyl)-4-(3- thlomorphohn-zlﬂylazetldln- -yDbutyl}-N-
3-Cyano- N-{(29) - 2 (3, 4-di chl or ophenyl ) - 4-[ 3- ( 3- hydr oxypyrrol i din-1-yl)azetid
in-1- yl ]me&w Jquinoingdr-eagbaNantidasht hami de; 5
N-{(2S)-2-(4-Fluorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-yl]butyl)
-N-nethyl - 3,5-bis(trifluoronethyl)benzam de;

e

N-{ (2S) - 25,648-teuahpdrbraphiialehel Bedrortinddexypi peri din-1 -yl )azetidin-1-yl]butyl
}-N-methyl - 3,5-bis(trifluoronethyl)benzam de;
3,5-Dichloro-N-[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-ylazetidin-1

%Yg/gﬁgy:\&[l%éﬁ ngg’éﬁl%‘yge%@g;‘%%lﬁwl)‘4ﬁ1@§nﬁ’6‘rbMBWtMHZN‘W%Yéﬁ ¥in-1-yl)buty
- N ~4-
3]- @anfk@%@%ﬁlé}gﬁ] lé. CHI or ophenyl ) -4-(3-thi onorpholin-4-ylazetidin-I|-yl)

butyl ;g N nethyl- | -napht ham de;

7-Chloro-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl~2,3-dihydr0-I,4-benzodioxinc-5—carboxamide;

N-{(28)-2-(3.4-Dichlorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-yl]butyl } -2-
15 methoxy-N-methylquinoline-4-carboxamide;

3-Fluoro-N-[(2S5)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- 1-yl)butyl]-N-methyl-5-
(trifluoromethyl)benzamide;

20 3-Cyano-N-{2-(4-fluorophenyl)-4-{3-(4-hydroxypiperidin-1-yl)azetidin-1-yl]butyl }-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

N-[4-13-(1,4-Dioxa-8-azaspiro[4.5]dec-8-yD)azetidin-1-yl]-2-(4-fluorophenyl Ybutyl J-N-
methyl-3,5-bis(trifluoromethyl)benzamide;

N-{(28)-2-(3,4-Dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin- 1yl Jbutyl }-N-
methyl-3,5-bis(trifluoromethyl)benzamide;

N-{(25)-2-(3,4-Dichlorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-yl[butyl }-N-
30 methyl-3,5-bis(trifluoromethyl)benzamide;



3-Cyano-N-{(2S)-2-(3, 4-di chl orophenyl )-4-[3-(1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-

yl )yazetidin- 1-yl]butyl } -Nnethyl- | -naphtham de; 25

3- Cyano- \- -2-(.3, 4-di chl orophenyl ) - 4-[ 3- (4- hydr oxypi peri di n-1-yl ) azeti di
n-1- yl] bl}%ﬁ%’l—lﬁ@f‘ﬁet hyl - | -naphthani de; CT/SE2004/000901
3-Cyano-N-[ 2- (4-fl uorophenyl)-4-(3-thi onorphol in-4-ylazetidin-

| -yl)butyl]-N-nethyl-1- 30 naphtham de;g WO 2004/ 110344 PCT/ SE2004/ 000901 9
3- Cyano- N-[ 2- (4- cyanophenyl )-4-(3 -thionorpholin-4-yl
azetidin-1-yl)butyl]-Nn;ethyl- | - naphtham de; 5

3-Cyano-N-{(2S)-2-(3, 4-di chl orophenyl)-4-[3-(1, 1- di oxi dot hi onor pholin-4-yl)a
zetidin-1- yl]butyl }-Nnethyl-I-naphtham de; 3-Cyano-N-{
(2S)-2-(4-fluorophenyl)-4-[3-(4-hydroxypi peridin-1-yl)azetidin-1-yl]butyl}-
N- ngt hyl - 50¥ano-8- £(28)-24(y drdictd prophenyt)a4-{ 3 S-hydrox ppyreididin-1 1) azetidin- 1 -
3-Cyano-N-et hyl -N-[ (2S) - 2- (4-fl uor ophenyl ) -4-(3-norpholin-4-ylazetidin-1-yl)
butyl |- 5yliburyld-N-methyinldraphtiomideil ene- | ~ - car boxani de; 3- Cyano- N
[(2S)-4-[3-(1, 4-di oxa- 8-azaspiro[4.5] dec-8-yl) azetidin- | -yl] -2-(4- 15
fl uorophenyl)butyl]-Nnethyl-5,6, 7, 8-tetrahydronapht hal ene-1| - car boxam de;

3- Oyano- Nl (@) ol dohes AR R el ) vl ut v 1 - N

- met hy

3- Cyano- N8 5{bisirifRrotemdthyiderphaidet ) - 4- [ 3- (1, 4- oxazepan-4-yl)azeti di n-1-yl) but
yl}-N- nethyl -5, 6,7, 8-tetrahydronapht hal ene-1 -carboxam de;
3-Fluoro-N-[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-ylazetidin-1-yl)butyl]-

e S BB L e A BB BB eyt et
n-1- Y] DSk 8 torralldiBhapatiARR- A H8amide;
10
N-{(25)-2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-yi]butyl }-N-methyl-
3,5-bis(triflucromethyl)benzamide;

3,5-Dichloro-N-[(2S5)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-

15 methylbenzamide;

3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-morpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl-1-naphthamide;

20 3-Cyano-N-[(2S5)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl-1-naphthamide;

3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-
1-yl]butyl }-N-methyl-1-naphthamide;

25

' 3:Cyano-N-{(2S)—2—(3,4-dich10ropheny1)-4—[3-(4~hydroxypiperidin~l—yl)azetidin-l—
yl]butyl }-N-methyl-1-naphthamide;

3-Cyano-N-[2-(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-methyl-1-

30 naphthamide;



3-Bronmo- N-[ (2S) - 2- (4-fl uorophenyl ) -4-(3-norpholin-4-ylazetidin-1-yl)butyl]-5
-iodo-N- 30 net hyl benzam de; WD 2004/ 110344 PCT/ SE2004/ 000901 10

3- Cypno- N- 2(}%4 f | uor o- 2- et hyl phenyl ) - 4- (3- nor phol i n- 4- I azetidin-1-yl)buty
11-N et YB0F4g._ t et r ahydr onapht hal ene- | - car boxani d T’%EZOO""O""%’

6- Cyano- N-[ (2S) - 2- (4-f1 uorophenyl ) - 4- (3 nmor phol i n- 4-yl azetl din-1-yl)butyl]-N
- nmet hyl i ndane- 4- car boxam de;

3-Cyano-N-{(2S)-2-(3, 4-di chl or ophenyl) - 4 [ 3- (1- oxi dot hi onor phol i n-4-yl) azeti
din-1- yl]butyl } -Nnethyl-I-naphtham de; 10 3-Cyano- N-{

2- (4-cyanophenyl ) - 4-[ 3- (1- oxi dot hi onor phol i n-4-yl)azetidin-1-yl]butyl } -N
nmet hyl - 1- napht ham de;

3,5-Di chl oro-N-{(2S)-2-(3, 4-di chl orophenyl ) -4-[ 3- (1- oxi dot hi onor phol i n-4-yl)
azet i di n- 3-Cyago-W-[Do{4-gyahophanyt)dr( b thiaraiptielin-4-ylazetidin-1-yl)butyl ]-N-methyl-1-
N-[(2S)-2-(3,4-Di chl orophenyl) -4-(3-oxi dot hi onor phol i n-4-yl azeti di n- 1-yl ) but
yl 1- N nef#phthasnidei s(trifl uor omet hyl ) benzami de; 20

3-Cyano-N-{(2S)-2-(3, 4-di chl or ophenyl ) -4-[ 3- (1- oxi dot hi onor phol i n-4-yl ) azeti
din-1 yl]butyl }-Nnethyl-5,6,7,8-tetrahydronaphthal ene-1-carboxam de;

3- Cyang- N3{cyan o—N—)[ 28)2: (3 4-dichlorophenyl)-4-[3-(1, 1-d10x1d0ttuomorPholm—4-yl)azetldm 1-
2- (4-fl uorophenyl )=4-[3(1I - oxi dot hi ohor phol i n- 4 azetidin-1I"-yl | butyl } - N

met hyl - | yljbuthl}smmetieyl- Rbaphthamide;
3-cyano- N-{2- (4-fl uorophenyl)-4-[ 3-(1-oxi dot hi onor phol i n- 4-yl )azeti di n-1-yl]
butyl }-N nethyl-5,6,7,8-tetrahydr onapht hal ene-1 - car boxam de;

2(4Fluoo en (;L- oxi.dot hi .0 i n-4- a i di ut yl
LA Rt AL L A T ST S tytl}y
PCT/ SE200
3- Cyano- I\I—ﬁ{l?g%?f)%’-ﬁtﬁglgﬁt%%ﬁogr%h}:t)%e?\nﬁ-])-?%!)?wg-’oxopi peridin-1-yl)azetidin-I-
yl ] butyl }-
3-Cyano-N-ethyl-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-
5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3-Cyano-N-[(25)-4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-y1]-2-(4-
15 floorophenyl)butyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3-cyano-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-1-
naphthamide;

20 3-Cyano-N-{(25)-2-(4-fluorophenyl)-4-[3-(1,4-0xazepan-4-yl)azetidin-1-ylIbutyl } V-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3-Fluoro-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl}-N-methyl-
5,6,7,8-tetrahydronaphthalene-1-carboxamide;

25
3,5-Dibrom0—N—{(2S)—2—(4-ﬂuoroph?nyl)-4-[3-(4—hydr0xypiperidin—1-yl)azetidin—1- '
ylJbutyl }-N-methylbenzamide;

3-Bromo-N-[(2S5)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl}-5-iodo-N-

3  methylbenzamide;



N- et hyl -1 - napht ham de; s

N-{2- (4-fl uorophenyl)-4-[3-(4-oxopiperidin-1-yl)azetidin-I|-yl]butyl}-N nethy
| -3,5- bis(trifluoronethyl)benzam de; 3-Cyano-N-{

(2S) - 2- (3R YO 1B+bphenyl ) - 4-[ 3- (4-f 1 uor opi peri di n- 1- y| BGHREZ00/400991

yl ] butyl }-Nnethyl-I-naphtham de; 10

3-Cyano-N-{2-(4-fl uorophenyl)-4-] 3-(4-f{djoropi peridin-1
-yl)azetidin-1-yl]butyl}-N

met hyl -5, 6, 7, 8-t et rahydr onapht hal ene- | - car boxam de; 3-Cyano- N-{
(2S)-2-(3,4-dichl orophenyl)-4-[3-(4-nethyl pi perazin-|-yl)azetidin-1 is

yl ] butyl }-N-net hyl -1 - napht ham de;

N-((2S)-4-[3-(4-Acetyl pi perazin-1-yl)azetidin-I-yl]-2-(3,4-dichl orophenyl)bu
tyl ] - 3- cy arQyanb-NvE2-(ifluoron2ynietydphieigl)-42G3 -morpholin-4-ylazetidin- 1 -yl)butyl]-N-
3-Cyano-N-[(29)-4- ES-(4- cyano&ibperi din-1-yl)azetidin-|-yl]-2-(3,4-dichloroph
enyl ) but y mjethykeSife? Byetrahydionaphihalsne-dearboramideenant i oner t hereof or any salt
thereof. 2s The present invention relates to the use of conmpounds of fornula
| as defined above as well as to salts thereof. Salts for use in

phar maceu i_(gfdh-,__ b ' 9Bl rgﬁg] i il 1 able salts,
but ot ﬁer%s tgq@n&gﬁgl(ﬁggﬁ‘%ﬂwﬂle%ﬂ?ﬁégg?% uctﬁlp% of{lt e1 ggﬁn%gﬁﬁgs of formula
|. 30 The neetliydiadasd-eirbbRemidegsent invention are capable of formng salts

Wi th various inorganic and organic acids and such salts are also within the
scope of this invention. WO 2004/ 110344 PCT/ SE2004/ 000901 12 Exanpl es of

such acid diti Its, jnclyude ac te, .adi £, ascorbate, henzopate,
benzenesu I3?‘§W§Pé\’i‘?(%ss§@r&a4'a{°h’ﬁlﬁ?wa§]i ) '@éﬁiﬂ%fﬁ]@moééwg‘ﬁﬁﬁiﬁ?@B&éf k,

citrate, e U] | ..ef hanesul fonate, funmarate, glutanmate,

gl ycol at e?}jﬁlé%ns}gl %ﬁlg‘i E%ﬁ&“gg’oxyet hyl sul f onat e, heptanoate, hexanoate,
hydr ocjgl ori de, hydrobrom de, hydroi odi de, s hydroxynal eate, |actate, nal ate,

mal eat e, net hanesul fonate, 2-naphthal enesul f onat e,
3-Cyano-N-{2-(4-cyanophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-yl]butyl } -N-

methyl-1-naphthamide;

3,5-Dichloro-N-{(285)-2-(3,4-dichlorophenyl)-4-{3-(1-oxidothiomorpholin-4-yl)azetidin-1-
15 ylJbutyl}-N-methylbenzamide;

N-[(28)-2-(3 4-Dichiorophenyl)-4-(3-oxidothiomorpholin-4-ylazetidin-1-yl)butyl]-N-
methyl-3,5-bis(trifluoromethyl)benzamide;

20 3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-{3-(1-oxidothiomorpholin-4-yl)azetidin-1-
yl]butyl}-N-methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3-Cyano-N-{2-(4-fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin- -yl Jbutyl }-N-
methyl-1-naphthamide;

25
3-cyano-N-{2-(4-fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-y}) azetiqm- 1-yl]butyl }-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

N-{2-(4-Fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin- 1-ylbutyl}-N-methyl-

30 3,5-bis(trifluoromethyl)benzamide;



nitrate, oxal ate, pal noate, persulfate, phenylacetate, phosphate, picrate,

pi val at e, propionate qui nate, salicylate, stearate, succinate, sulfanate,
sulfanilarvg0 ﬁ% te tartrate, tosylate (p-toluenesulfonate), and
undecanoat'e? fHHE ¢ physi ol ogi cal |y acceptable salts PﬁT@Eﬂmé@%$9bd

al t hough other salts are also useful, such as in isolating or purifying the
io product. Pharnmaceutically acceptablq_salts may be prepared fromthe
correspondi ng acid in conventional A Non- phar maceuti cal | y- accept abl e
salts may be useful as |nterned|ates and as such are anot her aspect of the
present invention. 15 Acid addition salts may also be in the form of
polyneric salts such as polyneric sulfonates. The salts may be forned by
conventional mneans, such as by reacting the free base formof 20 the
product wB{dyaomé- {J(Qsmcﬁr(é Aedjoilordphend)-¢4[3 (hrexapiperidini layldazatidin-1-yl[uisgh vent or
mediumin_ which the salt is insoluble, or in a solvent such as water, which
i's rennveHﬂnﬂthhﬂﬂﬂﬁmﬂW93:freeze drying or by exchanging the anions of an
existing salt for another anion on a suitable ion-exchange resin. 25
Compounds of fornula | have one or nore chiral centres, and it is to be

under st OOf. {t hﬁe gp]l}?hqu%g @g@m’f? gﬂ}tg"fPfY}}EF*aV”"m&l 1- gnant i oners

and di astere accor di e in the

f orm of tb@aﬁﬂmgbﬁm&@gbagmﬁﬁmgrs, i.e. the single enantioner (the
R-enaritionmer or the S-enantionmer) and/or diastereoner. The conpounds
according to fornula (1) can also be in the formof a racemc mxture, i.e.

an 30 equ Iar e of .enant 004/,110344 PCT/ SE2Q04/ 000901 13
It isto " Qﬂséggé ”?'ﬂ %Fgggatpvg\fﬁ‘ﬁfqmr‘éﬁ%i'yﬂwgf&% fo any and
all tauto f\@r f ounds of fornula I. Sonme conpounds can

exi st as gllilgr#ilt}uﬁr)éﬁgg ygon#ptﬂl ?%nal i somers. The conpounds of this s

i nventg on conprise both mxtures of, and individual, conformational isoners.

Li sted bel ow are definitions of various terms used in the speci fication and
cl ai ns t 03-Cyano-N-{2-(4-fluorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-ylbutyl }-N-

methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-[3-(4-methylpiperazin-1-yl)azetidin-1-
15 yl]Jbutyl}-N-methyl-1-naphthamide;

N-[(25)-4-[3-(4-Acetylpiperazin-1-ylazetidin-1-yl]-2-(3,4-dichlorophenyl)butyl]-3-cyano-
N-methyl-1-naphthamide;

20  3-Cyano-N-[(25)-4-[3-(4-cyanopiperidin-1-yl)azetidin-1-yl]-2-(3,4-dichlorophenyl)butyl]-
N-methyl-1-naphthamide;

or an enantiomer thereof or any salt thereof.

25 The present invention relates to the use of compounds of formula I as defined above as well
as to salts thereof, Salts for use in pharmaceutical compositions will be pharmaceutically
acceptable salts, but other salts may be usef:ﬂ in the production of the compounds of
formula L

30 The compounds of the present invention are capable of forming salts with various

inorganic and organic acids and such salts are also within the scope of this invention.



describe the present invention. 10 For the avoidance of doubt it is to be
understood that where in this specification a group is qualified by

“herei nbefore defined or “defined hereinbefore' the said group enconpasses
t he first‘%@@ﬂypﬂﬁﬁ4and broadest definition as well as eBeHSEHEHEI0POIof t he
preferred definitions of that group. 15 Unless stated otherwi se, the term
"al kyl" includes straight as well as bﬁanched chain Cl-4 al kyl groups, for
exanple nethyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl or t-
butyl. One or nore of the hydrogen atons of the al kyl group nay be

bstituted f f [ .at . h ' | fl hyl
CriT1 uor oS StaychatalfiR sl fctide &acg afipaion icofte beyiae, i kyl such
as cycl opdeapyles@forfave; bRBIAK! butflae, c&rﬂﬁﬁd?@tleFéﬁlmﬂliﬁi/suﬁbﬁﬁe,t&tr&t@,sc%&:wh%&ﬁd- One

or nore of the hydrogeﬁt atons of the cycl oal ky group may be substituted
for a fl votfameateatihamespBonste, fgmaratte ghitamateosl@blate emisulfage, 2- st r ai ght  or

at ome of HESR OB PR ABches bl rydroahiprle SRR, BYIROUET o
2004/ 1510?1§§1r6§§£ﬂa§?a%99£dt£%9,%83te, hlcAR, HeRdn&\BIiBhite, 2&%& a@éﬁ%ﬁlﬂna’te? a

strai ght nched al kynyl group, for exanple ethynyl. e or nore of the
hydr ogen nitretesoxdlate lpalmbity,petsulfateuphenylactiates phosphatey pickatep pivalatd, uor i ne  at om

S As used herein, Cl-C4 roxyal kyl is a h oxyal kyl . group_conprising 1-4
car bon a BABOTAR AT AR E GRS, eHands. Sifegass saifponien tHaks o 1 he
hydr oxyal fo1at8 (QuusR¥ulféate UaRlindeé fdat OR o tddid ﬁﬁﬁsﬁ‘kﬁo%&ﬁﬁ} acE%aBl% Is8llks
al koxy" as used herein, unl'ess stated otherw se 1'ncl udes "Cl- al koxy

groups, 6 pfaferre althdughrothdrealys are blsouygfuly spehogsdn ysolatingrov poxifyingthieut oxy,

i -but oxy, s-butoxy or t-
10 y product. y

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.

15
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
20 the product with one or more equivalents of the appropriate acid in a solvent or medium in

which the salt is insoluble, or in a solvent such as water, which is removed in vacuo or by

freeze drying or by exchanging the anions of an existing salt for another anion on a suitable

jon-exchange resin.

25 Compounds of formula I have one or more chiral centres, and it is to be understood that the
invention encompasses all optical isomers, enantiomers and diastereomers. The
compounds according t? formula () can be in the form of the single stereoisomers, i.e. the
single enantiomer (the R-enantiomer or the S-enantiomer) and/or diastereomer.' The *
compounds according to formula (I) can also be in the form of a racemic mixture, i.e. an

30 equimolar mixture of enantiomers.



but oxy. One or nore of the hydrogen atons of the al koxy group nmay be
substituted for a fluorine atom The term "al kylthio" as used herein,

unl ess st t wi se includes Cl1-C4 alkylthio is groups, for exanple
met hyl t hi 33’83??%{21%{1‘#0, n-propyl thio, i-propylthio, n-butygifﬁmﬂﬂ#ﬂﬂﬂ%l
butylthio, s-butylthio or t-butylthio. One or nore of the hydrogen atons of
the alkylthio group may be substituteda.for a fluorine atom In this
specification, unless stated otherw se, 'the term "hal ogen" includes chloro,
brono, 20 fluoro and iodo. In this specification, unless stated otherw se,

the term al kyl sulfonyl) includes.Cl-CA glk sul fonyl gro .for exanpl e
et hy! sul Ean§Tbe ey adt]thas SOR pretent gyt b ates toang afi off Lejitigris forms

n- but yl subftp@¥dmpburdylof ksl ony! . s-butyl sul fonyl or t-butylsulfonyl. 25 In
this spegification, unless stated otherw se, the term"al kylsulfinyl"

i ncludes Cl1-C4 al kyl sulfinyl groups, for exanple nethylsulfinyl;
ethyl sul finyl, n-propylsulfinyl, i- propylsulfinyl, n-butylsulfinyl,

i - butyl sugfiho x&miamﬁg Xt stk ds %xﬁ{r? br StirdirSlohhN¥dmerd el QthobhAS44f this

PCT/ SE2004/ 00090 15 In this specitication, unless stated otherw se, the

t er m " acyinventival cselgsisChotidmixtyrts of, antpidividual, coxformlationad istylers. acet yl

propi onyl, butyryl and isobutyryl. As used herein, the term"free base"
means the conpound in its neutral form i.e. when the s conpound is not
present as a salt. Pharmaceutical fornulations 10 According to one aspect of

the presept, i,nvention, there i rovided a pharnmaceuyti cal r.ooul.ation
conph o; nipStEBEIE,R FeBitiogs RErAIoRY tiEs e aheSRteiGhand e Bermt e or a
m xture thQeeed th@prékeht iRfedae Or pharmaceutical ly acceptable salts thereof,
for use in prevention and/or treatnent of respiratory, cardiovascul ar,

neur o,10 pai n, oncology, inflammatory and/or gastrointestinal disorders. 15
The Phar MBEHE hfdtbae TR ABLS PR %0 BL ubdthlodd SNV hoR i s BRcARAG 25055 T m
qualified by ‘hereinbefore defined’ or ‘defined hereinbefore’ the said group encompasses
the first occurring and broadest definition as well as each and all of the preferred
definitions of that group.

15
Unless stated otherwise, the term “alkyl” includes straight as well as branched chain C1_4
~ alkyl groups, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl or t-
butyl. One or more of the hydrogen atoms of the alkyl group may be substituted for a

fluorine atom, such as in difluoromethyl or trifluoromethyl.

20

As used herein, Cs-C4 cycloalkyl is a cyclic alkyl such as cyclopropyl or cyclobutyl. The
cycloalkyl may also be unsaturated. One or more of the hydrogen atoms of the cycloalkyl

group may be substituted for a fluorine atom.

25 Asused herein, C,-C4 alkenyl is a straight or branched alkenyl group, for example vinyl.
One or more of the hydrogen atoms of the alkenyl group may be substituted for a fluorine

' [

atom.



manner for the disease condition that it is desired to treat, for exanple by
oral, topical, parenteral, buccal, nasal, vaginal or rectal adm nistration
or by inh tion or insufflation. For these purposes the conpounds of this
i nventi on WEY HE ¥4 nul at ed by means known in 20 the artPEREBOHEOPH m of ,
for exanple, tablets, pellets, capsules, aqueous or oily sol utions,

suspensi ons, enul sions, creans, ointnenys, gels, nasal sprays,
suppositories, finely divided powders or aerosols or nebulisers for

i nhal ation, and for parenteral use (including intravenous, intranuscular or
i nfusion) sterile aqueous or oily solutions or suspensions or sterile

emul si onsAs gedlhere dit Coakymyl ihe steaighioubemchdd dlkynyd gespn foriens@ple edhiyrtyhe

phar maceuti cal composition of this invention may al so contain, or be

co- admi ni 9Reermoreifte hydiegrnsitgms of te qlkyny} grouy yiay e snbstisaed S afiasine

phar macol ggi cal agents of value in treating one or nore disease condi ti ons
referred #8™herein. 30 WD 2004/ 110344 PCT/ SE2004/ 000901 16 The
pharmaceutical conpositions of this invention will normally be adm ni stered
to humans so that, for exanple, a daily dose of 0.01 to 25 ng/ kg body

wei ghts ( aAslugsddiessigd yCy @idrexﬁalkd)o i$a hgirsgydiod grovpl hiprising 1-¢eaibsedtiomkhi S
daily dose may be given in divided doses as necessary, the precise anount
of the comd(ﬁh‘bdirwag granpd Oap or meee oftbe bydiwgerdatoms of thethydroxyalkybgroup maiyon t he
wei ght, a%ﬁﬂﬁnd SSE of .the patient being treated and on the particul ar

di sease ¢ stitytedies 4 uetiReate® according to principles known in the art.
Typically unit dosage fornms will contain about 1 ng to 500 ng of a conpound

of this ipventi.on. FEor ex |le a tablet.or capsule fo al, adm ni stration
mmy conveefny Ahgx s i BBt Buibuta il BeBe i S Al H Bl of o
conmpoyfd i ekHBpIE Adethdxd, éthbxﬁfn—?top@fﬁi—@ﬁ@%ﬂ?,‘ 1£BhitbYy, adulddya lbgtoxglot t-t her eof .
I n anot her exanple, for admnistration b I nhal ation, a conpound of the
fornul a (Pytoxs Cueinamare ot theihydragpn atwesmiahe dkexy gronp araydie substiuigd for a

adm ni steged.in a daily dosage range of 5 to 100 ng, in a single dose or

divided REBCAB o four dail y doses. In a further example, for
adm ni stration by intravenous or

The term “alkylthio” as used herein, unless stated otherwise includes C;-Cy alkylthio
15 groups, for example methylthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i-
butylthio, s-butylthio or t-butylthio. One or more of the hydrogen atoms of the alkylthio

group may be substituted for a fluorine atom.

In this specification, unless stated otherwise, the term "halogen” includes chloro, bromo,

20  fluoro and iodo.

In this specification, unless stated otherwise, the term “alkyl sulfonyl” includes C;-Cy4 alkyl
sulfonyl groups, for example methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, i-
propylsulfonyl, n-butylsulfonyl, i-butylsulfonyl, s-butylsulfonyl or t-butylsulfonyl.
25
In this specification, unless stated otherwise, the term “alkylsulfinyl” includes C;-C, alkyl
y sulfinyl groups, for example methylsﬁlfinyl,. ethylsulfinyl, n-propylsulfinyl, i-
propylsulfinyl, n-butylsulfinyl, i-butylsulfinyl, s-butylsulfinyl or t-butylsulfinyl.



is intranmuscul ar injection or infusion, a sterile solution or suspension
containing up to 10% ww (and typically 5% ww of a conpound of the
formula (1) or a pharnmaceutically acceptable salt thereof may be used.

Medi cal aMd MH4IWEteuti cal use 20 The present inventiorf’cﬁﬁﬁlzﬁ?j‘é”@wé”rret hod
of treating or preventing a disease condition wherein antagoni sm of
tachykinins acting at the NKL and NK2 rgreptors is beneficial which
conprises adm nistering to a subject an effective amobunt of a conmpound of
the fornula (1) or a pharmaceutically-acceptable salt thereof. The present
invention also 25 provides the use of a conpound of the formula (lI) or a
phar maceutn this dpgcificatiomt wiless stated othetvase dlie term (*ieyl’pingpesnCi-6h aof! growmsdi cament
for use ip a disease (iondi tli on ,vvhergi n a%a%gni sm of tachykinins acting at
the NK1 a empkge%x oREL-PTRRIRRYS, BRIy afgh &8 BWﬁg]unds of formula (1) or
pharmaceutically acceptable salts or solvates thereof may 30 be used in the
manuf acture of a nedi canent for use in the prevention or treatnent of

respi r at Oy us&Phcin Vine S ree AN Ome R ithe cASRIAFY itaREULRI f&IRS Y LOkRdeEE! nal
di sorders. WD 2004/ 110344 PCT/ SE2004/ 000901 * 17 Exanpl es of such di sorders
ar e ast hmaompdundriginat présent as ssaltpul nonary di seases, cough, cold,

i nfl ammati on, chronic obstructive pul nonary di sease, airway reactivity,
urticaria, hypertension, rheumatoid arthritis, edenm, angi ogenesis, pain,

m grai ne, tension 5 headache, psychoses, depression, anxiety, Al zheiner's
di sease, schizophrenia, Huntington's disease, bladder hypernotility,
urinary i poaidcBaReEronaalatipgs di sorder, manic depression, substance
dependence, novenen I sorder, cognitive disorder, obesity, stress

di sorders, mcturition disorders, mania, hypomania and aggressi on, bipol ar
di sorder, cancer, carcinonm, fibronyalgia, non cardi ac chest pain,

gast r ob nt AsePnding thppe pspset ofithe present dgrventon thees is providsdohphasmaeesidissle, gastric
enptying disorders, ul.cerative colifls, jrritabl bowel syndrone (IBS),
"t | et AP RBoRPEEREa olBene ehithula T2 Ppgle stHiRnOTARCPRE %t | | i y
di sor der s nft e AARLRBE SSPRIAGEE br PRI liciRPag b EHR hits ihrdd 3bIRGah 09Y

prevention and/or treatment of respiratory, cardiovascular, neuro, pain, oncology,

imflammatory and/or gastrointestinal disorders.

15
The pharmacentical compositions of this invention may be administered in standard

manner for the disease condition that it is desired to ireat, 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

20  the art into the form of, for example, tablets, pellets, capsules, agueous or oily solutions,
suspengions, 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.

25
In addition to the compounds of the present invention the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously or sequentially)
with, one or more pharrhacological agents of value in treating one or more disease
conditions referred to herein.

30



Transfection and culturing of cells used in FLIPR and Bi ndi ng assays Chi nese
Hanster Ovary (CHO Kl cells (obtained fromATCC) were stably transfected
with the human NK2 receptor (hNK2R cDNA in pRc/CW, Invitrogen) or the human
NK3 20 r S¥RAUSAIPMNKIR i n pcDNA 3. 1/ Hygro (+)/|RES/CDB,PtFT{gE%OPﬂ@)@?mvect or
nodi fied at AstraZeneca EST-Bio UK, Alderley Park). The cells were
transfected with the cationic |ipid reggent LI POFECTAM NETM (I nvitrogen)
and selection was performed with Geneticin (G418, Invitrogen) at 1ng/m for
the hNK2R transfected cells and with Hygronycin (Invitrogen) at 500pg/ m

of ' Fl vor oRe R ARG Sfher SR ith efilwifl i3 e MRS BT Y ' g
FLI PR assBymfsae tha| ﬁ%xalﬁm&mgr dode 6ED.DV L2 R1E/IG) bodyvesightead pRFerablyt ur e

use., CHO cel |'s stably transfected with human NK1 receptors originates from

Ast r aZene@f0.ReDS makabortyt weishipis repgivedh Ty daibicdgse sraydmngivevimdividedideses m RNA-

PCR from | un i I nt o Ltr n). . Iransf.ection
was 30 per BespyEart IR AR SO AR combbuRThrtled &Y (b ERRERL M R REREE o
2004/ 14 03 4¢peRéihk SEZROWERAE) A8 andLex WTehd Pitefichdinte Géadd ind dmihs fpasicakrwi t h
hNK1R, hNKZR and hNK3R were cultured in a hunmidified incubator under 5%
CO2, in Ndiseage gomditiony being tragtedh acgogdingtoprincipleskmayet il the @6vi ne Serum (FBS),
1% Penicillinl Streptomycin (PEST) supplenented with 200g/nl s Geneticin for
t he hNKIR and hNK2R expressing cells and 500g/m Hygronycin for the hNK3R
expr essi n!ggi@hllysunifr&tﬁageefdrﬁls\oﬁﬂ@oﬂ&ﬁ%oﬁﬂl k46 500 ankst Adtingoanl ioneliy passaged
when 70-80% confluent for up to 20-25 passages. Assessing the Activity of
Sel ect ed inventiqo s gxBple @ talblR o5 capsulerfon ol afmkEstgption may qEyepety Act i vati on

FLI PR assay)..Th Vit f.anc d qf .the invention.to inhiDi

K1 N2, NS p 290 i i Beighu IR D e ot b RS S8E el ) O a e

i ncrease 'Bnaxhﬁbélﬂﬁﬂw Hcaptabled4lt Vit dFS B aristlbr emtmklnsafd‘r@lﬂmm&t%oﬂrwcedure: CHO
cells stably transfected with human NKI, NK2 or NK3 receptors were plated in

bl ack 1sinkalatien/aqoapound pf Bedarnyga @Blor 2 phameaceytigally acceptrblp salitthgresly 104
cel I's per m\ﬁ? lblc aﬁ%iﬁé@%ﬂ L(aﬁily dosage range of 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

15 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 a2 pharmaceutically

acceptable salt thereof may be used.

Medical and pharmaceutical use
20

The present invention provides a method of treating or preventing a disease condition
wherein antagonism of tachykinins acting at the NK; and NKj 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

25 provides the use of a compound of the formula (I) or a pharmaceutically acceptable salt
thereof in the preparation of 2 medicament for use in a disease condition wherein
antagonism of tachykinins acting at the NK; and NK; receptors is beneficial.

’ ]
+ ‘

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

respiratory, cardiovascular, neuro, pain, oncology and/or gastrointestinal disorders.
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approximately 24h in normal growh nedia in a 37C C02-incubator. Before the
FLI PR assay the cells of each 96-well plate were | oaded with the Ca2+
sensitive dye Fluo-3 (TEFLABS 0116) at 4Min a | oading nedia consisting of
Nut M x FMO2004AM34%i t h G ut amax |, 22nM HEPES, 2.5nmM Pr pOBSED0dogeSigma
P-8761) and 0.04% 20 Pluronic F-127 (Sigma P-2443) for | h kept dark in a
37C C2-incubator. The cells were then-washed three tinmes in assay buffer
(Hanks bal anced salt solution (HBSS) cortaining 20nM HEPES, 2.5nM
Probenicid and 0.1% BSA) using a nulti-channel pipette leaving themin 1501
at the end of the last wash. Serial dilutions of a test conpound in assay
buffer (final DMSO concentration kept below 1% were automatically pipetted
by FLIPR 25 (Fluoronetric Inmaging Plate Reader) into each test well and the
f | uor esceBxampled efhsuich Yisoaters are asthalaphlleegic iliiaitis opuldhdBany iseasksesorgh] dd, 530 nm)
by the FLI PR, CCD canera fof a2 mn pre-incubation period. 50pl' of the
Subst anceinflajuRation pReetic ehsirugise prlRPngTyedisdape; pirwgy reaPlivity,- NKB (NK3 speci fi c)
agoni st sol.ution (final concentratiap equivalent to,an , approxi mate EC60
concent r affI6#Hy2 @%W’éﬁ%’&bﬂ%‘ aﬁhﬁﬁ f’aﬁ‘%’ WEIOFENGSIS PAP WEFFNSFCRYM ai ni ng

200pl ass f t e the: i ..and the WO
2004/ 110305 4B EashArBRBs ok A% e o aROL e, SLRBLRERET VS T, e
for anot hEinthgtbr's diEB&e| BIARRA ﬁyge_\i»ﬁﬁ)ﬁng@ﬁﬂﬁ@g in@ﬁtihé}ﬁ:ef&ﬁkagrd@doeddryﬁanic
fluorescence after agonist addition and |1 C50s were calculated fromten-

poi nt condepn¢ssionj bstapspdapsrdanoe vpeveinent dizoties copritimeldisdider, loBEgty, swese t hen
converted to pKB,values with the faollowng fornula; 5 KB = 1C50 / 1+ (EC60
cone. of H§¥HFS micdwitiondisarders, manigypaBgniaany aggrssion, bipplardisordsrer ni ni ng

t he Di ssogj atjon t Ki f ourds .faor Hunan NK1/ NK21NK3. Receptors
(Bi ndi ng %glg'lgjy?ar%%{\}?éhﬁggnﬂ gi %\%?’8‘1%% rcgaafpf%‘n'g?ﬁg@'%%ﬁqngf WSEP%WanSf ect ed
Wi th_ g maghhilastiie (o NiReAs8CORIR! cinpto o diloRerd, Q1deRfivk QbliWiAtaBTEt hod.
Cells were detached with Accutase(r) sofufion, harvested in PBS containing
5% FBS bybowes ByndrbugdIB Ininflanminsorytbomed diseasPRIB ) dmes s, papeio dedhma) gastric

concentration of |x 108 cells/nil )
motility disorders or gastro-esophageal reflux disease (GERD).

=

15 Pharmacology

Transfection and culturing of cells used in FLIPR and Binding assays
Chinese Hamster Ovary (CHO) K1 cells (obtained from ATCC) were stably transfected
with the human NK; receptor (hNK;R ¢cDNA in pRc/CMV, Invitrogen) or the human NK;

20 receptor (hNK3R in pcDNA 3.1/Hygro (+)/IRES/CD8, Invitrogen vector modified at
AstraZeneca EST-Bio UK, Alderley Park). The cells were transfected with the cationic
lipid reagent LIPOFECTAMINE™ (Invitrogen) and selection was performed with
Geneticin (G418, Invitrogen) at Img/ml for the hNKR transfected cells and with
Hygromycin (Invitrogen) at 500pg/ml for the hNK;3R transfected cells. Single cell clones

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

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



in Tris-HC150 mM KC1300 mM EDTA-N2 10 nM pH 7.4 (4C). Cell suspensions
were 15 honogeni zed with an U traTurrax 30 s 12. 000 rpm The honbgenat es
were centrjfuged at 38.000 x g (4C) and the pellet resuspended in

Tri s- HCL5OYRPPAIBH The honpgeni zati on was repeat ed oREBSEHW4/pME01
honbgenat es were incubated on ice for 45 mn. The honpbgenates were again
centrifuged as described above and resugpended in Tris-HCL 50nM pH 7. 4.
This centrifugation step was repeated 3 tinmes in total, After the last 20
centrifugation step the pellet was resuspended in Tris-HCL50nmM and

honogeni zed with Dual Potter, 10 strokes to a honpbgenous sol ution, an

al i quot was renoved for protein determ nation. Menbranes were aliquoted and

frozen at -80C until use. The radi ol igand bi nding assay is performed at room
t enper at uFee CHO@llgstablyntranstectedayith IR RINKR md%dﬂKgRsmﬁ eweudd mtaes, Coni ng

3600) with a final assay vol f. 2Q0p! / i'n i ncubat i on fer (50mV
Tris buf f@@@ﬁlﬁ%?nﬁiﬁﬁ%eé?ﬁm%ﬂégﬁ%&ﬁ (Hréar}g‘ﬂ@@;&f@ ilﬁ% lete
EDTA-fre . e\ bi : ' ' 3mvi
WG 2) | CBouEt ARG (FES I % Fen RGNSl ARIPRSTY sbnicaieded WIRBWERE T o
the testGeiteRifod theIOSK e ONPRINKIS ex@egi@ &eH10 N @ 50 Hk%ﬂirﬁ%itdfdrlﬂlﬁ@d in
DVBO, final DMSO concentration 1.5 % in the assay. 50l n label l ed ZD 6021
(a non sehNEsR expribsthB@lantharets stere grownfin TAl75 flasis)andasutaciepastaged when

measur enment of nopn-specific hi ngipﬁgg. For total WD 2004/110344

PCT/ SE20049-88tsentluens fey ypito?d-25pas8agesf 1. 50 DMSO (final conc) in incubation
buf fer was used.[3H Sar, Met (02) - Substance P] (4nM final conc) was used in
bi ndi ng experinents on hNK1lr. [3H SR48968] (3nMfinal conc.) for hNK2r and

[ 3H SR142 ; ' Malal ] mk{? S01
radiol i ga% ,%élgw‘%%g‘?nggﬁﬁéjgstl g?@gbws%@%m@?u %uba }lvgﬁ 5 buffer

wer e 1 xeResuptor Axtivfedore F LIRReassapnes in 100pl incubation buffer and
i ncubated for 30 min at roomtenperature on a mcropl ate shaker. The

nenbr anes Theadivitlof acempesidel the invaptien 1o inkibi N 4 Teseptar agBVeen ac)
ked _in O 10 0. 3% Pol yet hyl.enei mi. Si 23143 '

Vi oro oo M pust s NIPRIGAKH b Tl iEREp g b TG, G bepsRc oy

t he harveﬁg{efmgﬁn’g G&g{ﬁ: wash io buffer (50mM Tris-HC1, pH 7.4 at 4C,

cont ai ni ng 3mvi \VhCl )Cp? dried at 50C for 30-

CHO cells stably transfected with human NK;, NK> or NK3 receptors were plated in black

15 walled/clear bottomed 96-well plates (Costar 3904) at 3.5x10* cells per well and grown for
approximately 24h in normal growth media in a 37°C COs-incubator.

Before the FLIPR assay the cells of each 96-well plate were loaded with the Ca®* sensitive
dye Fluo-3 (TEFLABS 0116) at 4uM in a loading media consisting of Nut Mix F12
(HAM) with Glutamax I, 22mM HEPES, 2.5mM Probenicid (Sigma P-8761) and 0.04%

20  Pluronic F-127 (Sigma P-2443) for 1 h kept dark in a 37°C COp-incubator. The cells were
then washed three times in assay buffer (Hanks balanced salt solution (HBSS) containing
20mM HEPES, 2.5mM Probenicid and 0.1% BSA) using a multi-channel pipette leaving
them in 150pl at the end of the last wash. Serial dilutions of a test compound in assay
buffer (final DMSO concentration kept below 1%) were automatically pipetted by FLIPR

25 (Fluorometric Imaging Plate Reader) into each test well and the fluorescence intensity was
recorded {excitation 488 nm and emission 530 nm) by the FLIPR £CD camera for a 2 min
pre-incubation p:ariod. 50p1 of the Substance P (NK; specific), NKA (N f(z specific), or
Pro-7-NKB (NKj specific) agonist solution (final concentration equivalent to an
approximate ECgp concentration) was then added by FLIPR into each well already

30 containing 200u1 assay buffer (containing the test compound or vehicle) and the



60 mn. Meltilex scintillator sheets were nelted on to filters using a
M crosealer (Wllac, Finland) and the filters were counted in a (3-Liquid

Scintillat ter (1450 Mcrobeta, Wallac, Finland). The K; val ue for
t he unl abte\{vﬁgﬂqgﬁsgﬁg was cal cul ated using the Cheng- Pr usBW’SEHl%(P‘?OBW 15

(Biochem Pharmacol . 22:3099-3108, 1973): where Lis the concentration of the
radi oactive ligand used and Kd is the affinity of the radioactive |igand for
the receptor, determ ned by saturation binding. Data was fitted to a
four-paraneter equation using Excel Fit. K =1CSO (1+(L/Kd) ) 20 Results
I n general, the conmpounds of the invention, which were tested, denonstrated
statisti cﬂhdnysceﬁcteguuhs‘dcma&nuomw agaitost fer aadthey 2 tnyinaThe despdike wae eepswwed Wi t hi n
the interval 7-9 for the pK For the NK2 receptor the interval for the pKB
Mas 7-9. pthgeeakglative ﬂ@oaﬁﬁt:%@é ﬁﬁ@lt4gemeib@ddm<zryand21§s@twqrﬁéalmatcdeprt@r was,

| h h whi ch
Less AN e bt n P ont e O Rhich DS R 4RSS e Risare s, U

IowIeveI T ccording to Bapiro et al; Drug Metab.
Di spos. g@"é@?%ﬁ!ﬁéﬁs‘”ﬁ glﬂleﬂ%al |y greater than 2 M 30 WD 2004/ 110344

PCT/ SEQOOK@GD@Q@AH @C ¢} boc. ofhgoﬁlﬁﬁkwn@@sﬁqtm%éﬁﬁmdl ng to the invention

have been shown to be selective and dual NK1/ NK2 receptor antagonists as
wel | as sphBwFndogBw | evel s of CYP3A4 inhibition. 5 Biological evalution
Gerbil Foot Tap (NKI specific test nodel) Mal e Mngolian gerbils (60-80g)
are purchased from Charles River, Germany. On arrival, they are housed in

QT OUPS OF it} bl S il b aSta Rt o chiglhdh fof FRAAH NESNEINK,

Receptors (Binding Assay)

10 Membranes were prepared from CHO cells stably transfected with human NK;, NK; or
NKj 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
in Tris-HCI 50 mM, KC1 300 mM, EDTA-N; 10 mM pH 7.4 (4°C). Cell suspensions were

15 homogenized with an UltraTurrax 30 s 12.000 rpm. The homogenates were centrifuged at
38.000 x g (4°C) and the pellet resuspended in Tris-HCI1 50 mM pH 7.4. The
homogenization was repeated once and the homogenates were incubated on ice for 45 min.
The homogenates were again centrifuged as described above and resuspended in Tris-HCI
50mM pH 7.4. This centrifugation step was repeated 3 times in total. After the last

20  centrifugation step the pellet was resuspended in Tris-HC] 50mM and homogenized with
Dual Potter, 10 strokes to a homogenous solution, an aliquot was removed for protein
determination. Membranes were aliquoted and frozen at -80°C until use.
The radioligand binding assay is performed at room temperature in 96-well microtiter
plates (No-binding Surface Plates, Corning 3600) with a final assay volume of 200ul/well

25 in incubation buffer (S0mM Tris buffer (pH 7.4 RT) containing 0.1 % BSA, 40 mg/L

. ‘ Bacitracin, complete EDT A-free protease inhibitor cocktail tablets 20 pills/L (Roche) and

3mM MnCl,), Competition binding curves were dox;e by adding increasing amounts of the
test compound. Test compounds were dissolved and serially diluted in DMSO, final
DMSO concentration 1.5 % in the assay. 50pl Non labelled ZD 6021 (a non selective NK-

30  antagonist, 10pM final conc) was added for measurement of non-specific binding. For total



Il

10 hum dity-control |l ed holding roons. The animals are allowed at |east 7
days to acclimatize to the housing conditions before experinments. Each
animal is used only once and killed inmediately after the experinent by
heart puncW0atMonops a | et hal overdose of penthobar bit abcs@gdbdsdoedf Cerbil s
are anaesthetized with isoflurane. Potential CNS-perneable NK1 receptor

ant agoni sts are adm ni stered intraperigﬁneally, I ntravenously or

subcut aneously. The conpounds are giVv at various tinme points (typically
30-120 mnutes) prior to stinmulation with agonist. 20 The gerbils are

| i ghtly anaesthetized using isofluorane and a small incision is made in the

skin Overbirpcgﬁﬁ Irﬁgel 401 pFdMI0 moqc?insﬁl:ﬁﬁﬁibﬁgu whCGRRT G- SAMRS,)- | S

adm ni stere In a volune of 5 using a mlton syringe wth & needl e

4 nm | on@ubitagceBUBAMi fnal corymed usériin Hiding Bepeiniens or IINK @ CEHSRA8%683 mal |
pl astic cage and all owed to wake up. The cage is placed on & piece of

pl astic t(@Mriinal concadonhNK:xwnddr HaR1 4280 Hd3nMdfinad concd donphinding ezperiments
t d - f hind t ' d.
D004 1109, S saho Bedonit o9 cptoRimd Bt RS ST EubRRn, ¢ est
del ) T ' | V.- t
ot or i it viieiRingl AR SOl dei e hBRanEC AP oBba RTBcP ald iROREL

usi ng gerfbftoﬁﬁndt&ssmit&ﬁﬁerbmr@o@anﬁ&%gla@sﬂml of Pharnacol ogy and
Experimental Therapeutics (2001) 559-564. 5 Methods of preparation In

anot her ddpentmbiapesprers éren dolleeied by nappd filtiatien oa Filtarmas B(Wallag)y pesovaked) a
conpound of the fornula (1) or salts thereof which process conprises: 10 a)
r eact i ng 1B OdGrBSdnandd}- 3 riolyethviencimmne (Bigng K143 rins aMicer 96 Harveseih| a
(1V): Hefgﬁ%%n(ﬂ&tn?men%, %fbm%gf). %iltaérrs wel%d'washed by the harvester with ice-cold wash
10 buffer (50mM Tris-HC], 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).
The K; value for the unlabeled ligand was calculated using the Cheng-Prusoff equation
15 (Biochem. Pharmacol. 22:3099-3108, 1973): where L is the concentration of the
radioactive ligand used and Kj is the affinity of the radioactive ligand for the receptor,
determined by saturation binding.

Data was fitted to a four-parameter equation using Excel Fit.
K =1Cso/ (14+(I/Kg) )
20
Resuits
In general, the compounds of the invention, which were tested, demonstrated statistically
significant antagonistic activity at the NKj recepior within the interval 7-9 for the pKg.
For the NKj receptor the interval for the pKg was 7-9. In general, the antagonistic activity
25 at the NKj3 receptor was less than 7.5 for the pKp.

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

significant CYP3A4 inhibition at a low level. The IC5( values tested according to Bapiro

et al; Drug Metab. Dispos. 29, 30-35 (2001) were generally greater than 2 pM.
30



15 R2 R3 (1V) wherein R -R4, Het, and Ar are as hereinbefore defined; and
the conditions are such that reductive al kylation of the conpounds of the
formul a (1}%@; forms an N-C bond between the nitrogen atomof the azetidine
group of tH&*WIHBthds of formula (111) and the carbon ZRCHSEAMBI0090e

al dehyde group of the conpounds of formula (1V); or b) reacting a conpound
of the formula (11)" with a conpound ohjthe fornmula (V): WO 2004/ 110344

PCT/ SE2004/000901 23 0 RL L Nit" Ar R4 R2 R3 (V) wherein R -R4, Het, and
Ar are as hereinbefore defined; and L is a group such that al kylation of

t he conpounds of the forrmula (I11) fornms an N-C bond between the nitrogen 5

atom of tihasaketdstbdrengoauds @tordlig 16 dipiavardibnafavé besibhawaltd b séldetivehe car bon
atom of the conmpounds of formula (V) that is adjacent to the L group; or c)

react i ng 38d du /N2 recsptor aptaganisty 48 yelps showvieblepolgriels ef GYF8A4or nul a
(M1): Helth NCH R4 R2 R3 (VI) 10 O L'Ar (VIl) wherein R1-R4, Het and
Ar are adMHBIOPnbef ore defined: and L' is a |eaving group; wherein any

ot her functional group is protected, if necessary, and:

5

Biological evalution

Gerbil Foot Tap (NK1 specific test model)

Male Mongolian gerbils (60-80g) are purchased from Charles River, Germany. On arrival,
they are housed in groups of ten, with food and water ad libitium in temperature and

10 humidity-controlled holding rooms. The animais are allowed at least 7 days to acclimatize
to the housing conditions before experiments. Each animal is used only once and killed
immediately after the experiment by heart punctuation or a lethal overdose of

penthobarbital sodium.

15 Gerbils are anaesthetized with isoflurane. Potential CNS-permeable NK 1 receptor
antagonists are administered intraperitoneally, intravenously or subcutaneously. The
compounds are given af various time points (typically 30-120 minutes) prior to stimulation

with agonist.

20 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

25 via a pressure transducer. The number of hind feet taps is recorded.



}

15 i) renoving any protecting groups; ii) optionally oxidizing any

oxi di zeabl e atons; iii) optionally form ng a pharnaceutically acceptable
salt. Protectin roups may i n general be chosen fromany of the groups
descri bed W240 1"gé)‘literature or known to the skilled cHEHPEN4I01
appropriate for the protection of the group in WO 2004/110344

PCT/ SE2004/ 000901 24 question, and mayyde introduced and renoved by
conventional nethods; see for exanple Protecting G oups in Oganic

Chem stry; Theodora W G eene. Methods of renpval are chosen so as to

effect reppNabe@s DG PURY 8FAiMF S seWM t h m ni mum di st ur bance of groups
el sewhere in the ﬁopﬁcme. Ig If'?:gt\?\,i I af)so be appreciated that certain of the

vari ous optional sybstj] n inthe ' c ounds of. the far a (1) my be
Pt oducednbt Gra e K29 Mecduirg St gL | 6 SHeTrehanaeatEdeyy
conventio j y (IR [ eyl f RALOAT.G . ' diately
convent | o (el Rl LA ABCEIGIAARS,EL RN RBERA ik PIEECT €l
condi ti ongour@dl of PRANIUCEIRYWhE BxpérfmdRAl THeRPMRdsT200E BossEacal art. The
conpounds of the fornmulae (111) and (1V) are reacted under conditions of
reductive alkylation. The reaction is typically perforned at a non-extrene
tenperatuEE,!for exanple O - 100 C, in a substantially inert solvent for
exanpl e d ﬁggﬂTypical reducing 15 agents include borohydrides

such as sodi um cyanobor ohydri de. The conpounds of the forrmulae (I111) and (V)

the 1 or mul et Oyt e8P gkt Mlelof bl prodelP K Ttaeind e BRP L OEC, 0

The react famulas(I} yidaltalthereqfertich prodesaicomprisdsevat ed tenperature, for 20
exanple 30 - 130 C, in a substantially inert solvent for exanple DW. The
conpouhds 2bf rearEng peerpennd afithe forpula{Hhwith a gappeundpidhe famuyiyI¥¥nvent i onal
manner. The conpounds of the formula (1V) nmay be prepared, for exanple, by
reacting a conpound of the formula (VI1) with a conpound of the fornula

(VII1): 25 Het
o

hY

H  am

wherein R1-R4, Het, and Ar are as hereinbefore defined; and the conditions are such that
reductive alkylation of the compounds of the formula (III) forms an N-C bond between the
nitrogen atom of the azetidine group of the compounds of formula (III) and the carbon

20  atom of the aldehyde group of the compounds of formula (XV); or

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



T —————— i

RL ONCH | HRA R2 R3 (VIII1) WO 2004/ 110344 PCT/ SE2004/ 000901 25 wherein
R1- R4 are as herei nbefore defined under conventional acylation conditions.
The conpounds of the formula (V) may be prepared, for exanple, by reacting a
conmpound V¥ 200é1086k mul a (VI1) with a conpound of the f SRRV OHP0I5 R L
NCH 1 R4 R2 R3 (IX) wherein R-R4 and L are as hereinbefore defined under
conventional acylation conditions. 10,Jhe conpounds of the formulae (VI)
and (VI1) may be reacted under conventional acylation conditions wherein O
L"AAr is is an acid or an activated acid derivative. Such activated acid
derivatives are well known in the literatuge. They nmay be fornmed in situ
fromthe acid or they may be preparﬁ.p, i sgfl ated and subsequently reacted.
Typically L' is chloro therghy f i ng.thellacid chloride. Typically the
acylation reaction is perfornmed in e Mlesenge of a non-nucl eophilic base,
for exanple N, N-dilsopropylethylanihe, ih,a substantially inert solvent such
as 20 di chl oronet hane at a non-e t erature.

wherein R1-R4, Het, and Ar are as hereinbefore defined; and L is a group such that

alkylation of the compounds of the formula (IIT) forms an N-C bond between the nitrogen
5  atom of the azetidine group of the compounds of formula (1) and the carbon atom of the

compounds of formula (V) that is adjacent to the L. group; or

¢) reacting a compound of the formula (VI) with a compound of the formula (VII):

Het

R4

R2 R3 VD)

10

P

r (VI

wherein R1-R4, Het and Ar are as hereinbefore defined; and L’ is a leaving group;

wherein any other functional group is protected, if necessary, and:
15 i) removing any protecting groups;

ii) optionally oxjdizing any oxidizeable atoms;

iii) optionally forming a pharmaceutically acceptable salt.

Protecting groups may in general be chosen from any of the groups described in the

20 literature or known to the skilled chemist as appropriate for the protection of the group in



The conpounds of the formula (VIII) and (1 X) are known or may be prepared in
conventional manner. 25 Certain conpounds of the formulae (Il1), (1V), (V),
(v), (VI‘IN)WVIII and (1 X) are novel and formpart of the Eresent

i nventi on® YH82H110344 PCT/ SE2004/ 000901 26 Thus, anSTHERIUOBEEL of the
invention is the internedi ates |

[(2S)-2-(3, 4-dichl orophenyl)-4-(3-thi orddr phol i n-4-yl azetidin-1-yl)butyl]neth
ylamne; 5

[ (2S)-2-(3, 4-di chl orophenyl)-4-[ 3-(1-oxi dot hi onor phol i n-4-yl)azetidin-|I-

yl ] butyl ]q&%ﬁ&yﬂ,%ﬂd 13§ 'be introduced and removed by conventional methods; see for example

[ 2- (4-fl uorophenyl)-4-(3-thionorpholin-4-ylazetidin-1-yl)butyl]nethylam ne;
Protecting Groups in Organic Chemistry; Theodora W. Greene. Methods of removal are

FUERC Lo T E R S G R it
;J[ 3- (1, dsdhiramiheatdeul[ 4. 5] dec- 8-yl )azetidin-1-yl]-2-(4 15
2

or ophenyl ) but yl | met hyl am ne;
S)-2- (3, 4-di chl orophenyl ) -4-[3-(4-fl uoropiperidin-1-yl)azetidin-I-

but yl hyl am ne; 20 .1: . . . . .
T (5 - ottt B P Bies i it comain pt e esinmn gpions Fobssivspidp fies. o1
pi peri di ncdingunds 8f thé Erhmda (1) Ara§ RN Mroduced by standard aromatic substitution
- napht hoyl') (et hyl ) am no&- 3- (3, 4-di chl or ophenyl )bui}yl ]azetidin-3- yl; 25
3- cyano- Neepetiqna of pensraipt By poryventional Benclippal group mpdificatiensieitherprits to or
3- -Ne [ 2-(.4- h | ).- 4- t N et hyl -y ht ham de; ..
3 EYane. ot pafes BISPRRING bndr i R A s RBERBatp oy on
pht hal;@necaiditions F6rQ¥R fodedurdard GRAY knb@adift i Henficdl@f/ 000901 27
3,5-dichloro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N nethyl benzam de; 1 e
t

0
(
4
I
(
I

The compounds of the formulae (IIT) and (IV) are reacted under conditions of reductive
alkylation. The reaction is typically performed at a non-extreme temperature, for example
0- 100 °C, in a substantially inert solvent for example dichloromethane. Typical reducing

15 agents include borohydrides such as sodium cyanoborohydride.

The compounds of the formulae (IIT} and (V) are reacted under conditions of alkylation.
Typically in the compounds of the formula (V) L is a leaving group such as halogen or
alkylsuifonyloxy. The reaction is typically performed at an elevated temperature, for

20  example 30 - 130 °C, in a substantially inert solvent for example DMF.

The compounds of the formula (III) are known or may be prepared in conventional
manner. The compounds of the formula (IV) may be prepared, for example, by reacting a
compound of the formula (VII) with a compound of the formula (VIII):

25

R1

R2 R3



3-cyano-N-ethyl -N-[ (2S)-2-(4-fl uorophenyl)-4-oxobutyl]-5, 6,7, 8tetrahydronap
ht hal ene-1- 5 carboxam de;

3-cyano- N-[ (29)-2-(4-fl uorophenyl) -4-oxobutyl]-N nethyl-1-napht ham de;

3, 5- di br oMt ROMIEEIL 5. (4-f1 uor ophenyl ) - 4- oxobut yI | - N- met iy $E2A94000%d: 10
3-bronmo-N-[ (2S)-2-(4-fl uorophenyl)-4-oxobutyl]-5-iodo-N net hyl benzam de;
3-cyano- N-[ 2- (4-fl uor o- 2- met hyl phenyl ) -4k oxobut yl ] - N-net hyl -5, 6, 7, 8-

t et r ahydr onapht hal ene- 1- car boxam de; 15

6- cyano- N-[ (2S) - 2- (4-fl uorophenyl ) - 4- oxobut yl ] - N- net hyl i ndane- 4- car boxani de;
311100 UnblefirR 1R e bt HOCOMBRAY bdrinda SHOAH drrfdhBidciation cBndinifiad o1 ¥ anydr on
apht hal ene- "1-car boxam de; or an enanti oner ereof or any salt thereof.
Exanpl es It should be enphasi sed that the conpounds of the present invention
nost often show 30 hi %hlﬁy qé)rrpl ex NWR spectra due to the exi stence of

conf or mat T8R&PMPpaunds P§ thefRrmeula £V) may be pepaied, fs cxamppleyby rereéns & PARPOWat i on

about the 1 I | . abbreviations are used in

t he preseﬁ%?@r@?(me@&mcggﬁaugggﬁﬁé?%%ﬁn%%g%&'s: s-singlet; d- doublet;
t-tripket; qt-quartet; gn-quintet; mnmultiplet; b-broad; cm conplex

mul tiplet, which may include bro peaks. WO 2004/ 110344 PCT/ SE2004/ 000901
28 The foll ow ng exanples wi |l déegeri be,gEut not limt, the invention. The
fol |l ow ng abbrevi ations arle ed “experinmental: DCC (1,3 s

di cycl ohexyl carbodiim de), DI PEA {NN-diisopropyl ethyl am ne), DMF (N, N-

di met hyl f ormam de), TBTU (N, N, N etR4net hyl - O (benzotriazol -1 -yl ) uroni um

tetrafl uoroborate), NMO (4-net phol i ne N-oxide) and THE
(tetrahydrofuran). 10 Exanple

R2 R3
(IX)

wherein R1-R4 and L are as hereinbefore defined under conventional acylation conditions.

10  The compounds of the formulae (VI) and (VII) may be reacted under conventional

acylation conditions wherein

O

L‘)J\ Ar

15 is an acid or an activated acid derivative. Such activated acid derivatives are well known
in the literature. They may be formed in situ from the acid or they may be prepared,
isolated and subsequently reacted. Typically L’ is chloro thereby forming the acid chloride.
Typically the acylation reaction is performed in the presence of a non-nucleophilic base,
for example N,N-diisopropylethylamine, in a substantially inert solvent such as

20  dichloromethane at a non-extreme temperature.

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

conventional manner.

25 Certain compounds of the formulae (1T}, (IV), (V), (VI), (VIL), (VIII) and (IX) are novel

and form part of the present invention.



3,5-Dichloro-N-f

(2S)-2-(3, 4-di chl oronhenyl ) -4-(3-thi onorpholin-4-ylazetidin- | -yl)butyll-
N- et hvl benzam de acetate S ON'~CNO CI HOAc ~C C d

[ (2S) - 2- (Y2434 opheny! ) - 4- (3- t hi onor phol i n- 4- yI azet PET/RE2004/000901

-yl )butyl ] nethylam ne is hydrochloride (see Method 1; 89 ng, 0.21 mmol) was
dissolved in DVF (2 nL) and to the resggltant solution were added

3, 5-di chl orobenzoic acid (44 ng, 0.23 nmmol), TBTU (80 ng, 0.25 mol) and
DI PEA (108 ng, 0.84 mmol) in the given order. The solution was stirred at
roomtenperature for 1.5 h, diluted wwth water and then neutralized by the
addition of NaHCO3. The m xture was extracted twice with ethyl acetate and

t he conbiTied, Adtier ggrcrofiht iMvention Wekicintirmediagger MgSO4. The sol vent was
renoved by evaporation to yield 79 ng of cr ude product The product was

purified I r nitrile
and 0.1 2eg')'eum g%"g‘%l%‘t%gy‘zg @[m%)?[g{rg/a al nedﬁiﬁlwlﬁw}%gﬁﬁﬁ%he title
conmpound as a white solid. HNI\/R(SOO M—Iz CD3CN): 1.3-1.8 (ctn, 3H),
2.0-4.6 (cm 23 6.8-7.7 (cm b5H), (d, 1H); LCVs: nfz 560 (M+1l) 25 WO
2004/ 5103425)PcR baizblvaspicogi)4- [32(9~omtahpmqﬂlolm-4-yl)azetldm-1-

35D|bror%_ iqg ﬁ2(4fluoroph nnyl) - 4- (3- nor phol i n-4-yl azetidin-1

yl ) but yI 1 Yfputyljmethyiamine,; o i de di hydrochloride 1 O ~1'1 O Br 2HC

[2-(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butylImethylamine;
10 [(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butylJmethylamine;
1-{ 1-[3-(4-fluorophenyl)-4-(methylamino)butyl]azetidin-3-yl } piperidin-4-ol;

[4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yDazetidin-1-y1]-2-(4-
15 fluorophenyl)butyl]methylamine;

{(25)-2-(3,4-dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-
yl]butyl }methylamine;

20 1-{1-{(35)-3-(3 4~dichlorophenyl)-4-(methylamino)butyl]azetidin-3-yl } piperidin-4-ol;

1-[(35)-4-[(3-cyano- 1-naphthoyl)(methyl)amino]-3-(3,4-dichlorophenyl)butyl]azetidin-3-
ylL;

25 3-cyano-N-[2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-1-naphthamide;

’ »

3-cyano-N—[2-(4—éyanophenyl)-4—0xobutyl]—N—methy1—l-naphthamide;

3-cyano-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5,6,7 8-tetrahydronaphthalene-

30  1-carboxamide;



Br F s

[ (2S)-2-(Fluorophenyl)-4-(3-norpholiin-4-ylazetidin-I|-yl)buty]]netbylam ne
di hydrochl ori de (see Method 4; 292 ng, 0.68 muol), 3, 5-di bronobenzoic acid
(215 ng, WO 294/hedH) and DI PEA (350 ng, 2.71 nmol) wer e PEITEIEP8A8090h DVF (20
m.) and to the resultant solution was added TBTU (250 ng, 0.78 mmol) at OC.
The m xture was stirred at RT for 2 hsnd then the solvent was renoved by
evaporation. The residue was diluted io with ethyl acetate and then washed
thrice with an aqueous sol ution of NaHCO3. The organic solution was

conbi ned with another preparation of the title conpound (as free base)
being prepared by a simlar nethod (68 ng). The conbi ned organic sol utions
were then dried ovezgggscn and the sol vent was renpved by evaporation to
yield 3443 Alichiere-N-pe2Siddd-nosophenybdeekobytylle-aneibylbgnrasides hr onat ogr aphy
using a nixture of acetonitrile and 15 0.1 M anmoni um acetate aq. The
collected fractions were freeze-dried and the residue was then dissolved in

a mxtures |

hydr ochl Ol‘lgg aci S:ﬂt)g (% %Qgéféﬁ%iﬁd’ e)-}i 22 o?i’rl egl]%zl’?zte\f’/\}/aﬁ ﬁagﬂtr%’gcfhgé?
(55% of tdiboxanidd;e corrpound as a grey solid. 1H NWVR (500 MHz, CD3OD):
1.8-2.1 (cm 2H), 2.7-4.8 (cm 21H), 6.9-7.8 (cm 7H); LCVS: niz 584 (M+1)
20 Exanpl es 3-18 The fol |l owi ng conpounds, which are tabul ated bel ow, were

The. appr opreree AR Grtorepheny Dt erchbb bhvae bl eeifagide: T © 0 S

N-[(2S)-2-(3,4-D chl orophenyl)-4-(3-thionorpholin-4 2s
yl azetidin-1-yl)butyl]-3,5-difluoro-N nethyl benzam de acetate (Ex. 3),

N-[(2S)-23 (5311'61'01110-N 3[(26?1 -2-(4-fluoro henyll 4—oxobutyl]-N-methylbenzanud
chhlorophenyl -4-( |ormrph ylazetidin-1-yI)butyl |-N-nethyl -3,5 WO
2004/ 140344 PCT/ SE2004/ 000901 30 bis(trifluoronethyl)benzam de acetate (Ex

4), 5-Cyano-N-[(2S 4-di chl or opheny

(3-t hi onDP IR ‘&MK& %‘%&ﬂ#ﬁi"tﬁ’hiﬂﬂ)ﬁMPWt}’ﬂﬁ-Wé?ﬂ\{rmﬂFhYM%Wophene 7- car box

am de acetate (Ex 5)

3-Cyano-N-[ (2S) - 2- (3 4 di chl or ophenyl ) - 4- (3-t hi onor phol i n-4-yl azeti di n-
3-cyano-N-[2-(4-fluoro-2-methylphenyl)-4-oxobutyl]-N-methyl-5,6,7,8-

tetrahydronaphthalene-1-carboxamide;
15

6-cyano-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methylindane-4-carboxamide;

3-fluoro-N-[(2S5)-2-(4-fluorophenyl}-4-oxobutyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-
1-carboxamide;

20
or an enantiomer thereof or any salt thereof.

Examples

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



1-yl)butyl]-N nethyl benzam de acetate (Ex 6),

3-Cyano-N-[(2S)-2-(3, 4-di chl orophenyl)-4 s

(3-thiono | azetidin-1-yl)butyl]-Nnethyl-5,6,7,8-tetrahydronapht ha
| ene- 1 - gﬁgg@ﬁwgé}/acet ate (Ex 7), PCT/SE2004/000901

2- Cyano- N-[ (2S)-2-(3, 4-di chl orophenyl ) -4-(3-thi onor phol i n-

4-yl azetidin-1-yl)butyl]-N nethyl qui nobgne-4-car boxam de acetate (Ex 8),
3-Cyano- N-[ 2-

(4-fluorophenyl)-4-(3-thi onorpholin-4-yl azetidin-1-yl)butyl]-Nnethyl-5,6,7,
8 tetrahydronapht hal ene- 1-carboxam de diacetate (Ex 9),

N-[2-(4-F uorophenyl )-4-(3- 10

;Pr: Sremr p ilelé{)] 4@%%2;2?&%1?3 w1l}descnge but notl\ll;nrlr}tattplg}nvent?onbl s(trifiuoromethyl)benz

7-Chloro-N-[(2S5)-2-(3, 4-di chl orophenyl ) -4-(3-thi onor phol i n- 4-

)al‘lc 2;[2 :E Iedl( Jfoqq_\%illjlg a%LJewatlons 3I¥ usezd I:I?)l tﬁjé Ch%%{'lgle%lfaf S@E%?gl Oxi ne- 5- car boxam de

N-{(29) - %11 éélo‘ﬁefe}leﬁb%ﬁmaeﬁmrﬂé (NG Ldhiséptb Eﬂﬂyﬁﬁﬁﬁ@hpmgﬁml )azetidin-|-
yl ] butyl} met hoxy- N- met hyl qui nol i ne- 4-carboxam de ( Ex 12),
3- Fl uor o-dim¢thgEyemangide)) IBTU (NV,N,N',N'- tetramethyl -O-(benzotriazol-1- yl)uronium

(trii ?523%%%%%&@%' péstolite N oxikenssd 4 (sRORAGR) 4. 3. (4.

hydr oxypi peridin- 1-yl)azetidin-1- yI]butyI

}-N-nethyl -5,6, 7, 8-tetrahydronapht hal ene-|1 - carboxam de acetate (Ex 14),
N-[4-[3-(1, 4-Di oxa-8-azaspiro[ 4. 5] dec-8-yl)azetidin-1-yl]-2-

(4- quor henyl hbutyl ]-N-net hyl -3, 5-bi s(trifluoronethyl)benzam de (Ex 15),
N—{(2) Mﬁ

- Di CWgﬁm&ﬂ&'ﬁw;@-bi?,,(%%Elh]ﬁﬁf@@ﬁ?ﬂﬁ?_1£S'Jtlﬁloﬁrofﬁlﬁ)ﬁﬁﬁi-y1@kéhcﬂn—)llﬂﬂﬂ@ﬂ;} N- met
hyI 3 5- rifTuoromnmethy enzam de :

N-{ ( 2S) - 2-(ethyliinzammedgeiaiey| ) - 4- [ 3- (4-

hydr oxypi peri din-1-yl)azetidin-1-yl]butyl

}-N-net hyl -3, 5-bi s(t8f™yoronet hyl ) benzam de diacetate (Ex 17). 25 The

am ne and acid internedi gtes used in the exanpl es bel ow are often
commercially availabl™® angt™¥ not the syniheses thereof are described in
the follow ng referred Met hodN< (Mt b~ 1g_£6l | owi ng cited docunents:
Ex 3 (see Meth 1), Ex 4 (see Meth 1}, Met h &@ Meth 9), Ex 6
(see Meth 1), Ex 7 (see Meth 1 and X Ex 8 See Meth 1 and J
Prakt Chem 1902; 264), Ex 9 (see YO 00/ 34243), Ex 10 30 (see
Meth 3), Ex 11 (see Meth 1 and MetRiC€ ¢ Ex 1Z1(see Meth 2 and J Med Chem
1992; 4893), Ex 13 (see Meth 4), 14 {N@th 5 and WO 00/ 34243), Ex 15 (see
Meth 6), Ex 16 (see Meth 7) and ExCL7 (see Meth 8). WO 2004/ 110344

PCT/ SE20qasq&g(%,41-chhlorophenyl)-4-(3-thlomorpholm-4-ylazet1dm-l-yl)butyl]methylamine
15 hydrochloride (see Method 1; 89 mg, 0.21 mmol) was dissolved in DMF (2 mL) and to the

resultant solution were added 3,5-dichlorobenzoic acid (44 mg, 0.23 mmol), TBTU (80

mg, 0.25 mmol) and DIPEA (108 mg, 0.84 mmol) in the given order. The solution was

stirred at room temperature for 1.5 h, diluted with water and then neutralized by the
addition of NaHCO3. The mixture was extracted twice with ethyl acetate and the combined

20 organic solutions were dried over MgSOg4. The solvent was removed by evaporation to
yield 79 mg of crude product. The product was purified by reversed phase chromatography
using a mixture of acetonitrile and 0.1 M ammonium acetate aq. There was obtail;led 43 mg
(37%) of the title compound as a white solid. "H NMR (500 MHz, CDsCN): 1.3-1.8 (cin,
3H), 2.0-4.6 (cm, 23H), 6.8-7.7 (cm, 5H), 8.0 (d, 1H); LCMS: m/z 560 (M+1)}*.

25
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mpound 1H NVR LCMS Yield 3 S~ ' (300 MHz, 528 75% IN O CD30D):

(Mr1)+ N (cm 3H), 2.0 (s, 3H), 2.4-4.0 (cm HOAC I:?-- C F 20H),

4 'S/~ (300 Miz, 628 52% ON O CDBOD): 1 .52 4 (Mrl)
cl
5H), 8.0 (s, 1H) 5 S/\ (300 Miz, 573 56% ON O CD3CD): 1. 4- 2. 2

o] gcn} 6
Y 2001348 3H), 2.4-4.0 (cm  HOAC |:?2-- 20¥§T/SER064/600
i (cm 3H), 2.0 (s, 3H), 2.4-4.4 (cm HOAc ':;:~ CI CN 20H)

Example 2
3.5-Dibromo-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- 1-ylYbutyl]-N-
rethylbenzamide dihydrochloride !

\C\N\/\;/\N Br

S

[(29)-2-(Fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butylJmethylamine
dihydrochloride (see Method 4; 292 mg, 0.68 mmo}), 3,5-dibromobenzoic acid (215 mg,
0.77 mmol) and DIPEA (350 mg, 2.71 mmol) were dissolved in DMF (20 mL) and to the
resultant solution was added TBTU (250 mg, 0.78 mmol) at 0°C. The mixture was stirred
at RT for 2 h and then the solvent was removed by evaporation. The residue was diluted
with ethyl acetate and then washed thrice with an aqueous solution of NaHCQ3. The
organic solution was combined with another preparation of the title compound (as free
base) being prepared by a similar method (68 mg). The combined organic solutions were
then dried over MgSOjy and the solvent was removed by evaporation to yield 344 mg. The
product was purified by reversed phase chromatography using a mixture of acetonitrile and
0.1 M ammonium acetate aq. The collected fractions were freeze-dried and the residue was
then dissolved in a mixture of water and acetonitrile. The solution was acidified with
hydrochloric acid (2 M) and again freeze-dried. There was obtained 267 mg (55%) of the
title compound as a grey solid. *H NMR (500 MHz, CD;0D): 1.8-2.1 (cm, 2H), 2.7-4.8
(cm, 21H), 6.9-7.8 (cm, 7H); LCMS: m/z 584 (M+1)*.

Examples 3-18
The followmg compounds, which are tabulated below, were synthemzed in an analogous

way to that'of Example 1 and Example 2 using the appropnate amisie and acid
intermediates (see below): N-[(2S)-2-(3,4-Dichlorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-yl)butyl]-3,5-difluoro-N-methylbenzamide acetate (Ex. 3), N-[(25)-2-(3,4-
Dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl}-N-methyl-3,5-

+ N
CF3

C (cm 4H), 7.5 (d, 1H), 7.8 (d, 1H), 8.3 (s, 1H) 6 /(300 Mz,



CD3OD): 1.4-2.4 (Mrl(cm 3H), 2.0
CN (cm 6H), 7.8 (d, C 1H WD 2
MHz, 571 36% ON O CDC13):1.4 44|v++ ' 4 (cm

7.4 HOACWEO 208411084 1H) CI 30% 8 ON (400 MHz, 568 0 CDe‘if?jSE@“%fﬁﬁ ‘{91(|v++1)+
tN~~N (cm 3H), 2.0 (s, j N 3H), 22 4 (cm HOAc CI CN 20H), 6.4-7.9 C
(cm 7H), 8.2 (d, 1H 9 S~ (400 Miz, 3621 19% ON O CDC13):1.4-2.0 (Ml)+
CN (cm 6H), 2.0 (s, N6H), 2.2-4.0 (cm 2 HOAC CN 25H), 6.74-7.4 F (cm
6H)

H, 2.4-3.8 (cm HOAc 20H), 6.9-7.6 |
10344 PCT/ SE2004/ 000901 32 7 S~ (400
+
40

(s, 3
004/ 1
(M+1) N (cm 34H),
(
4.

bis(trifluoromethyl)benzamide acetate (Ex 4), 5-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-
(3-thiomorpholin-4-ylazetidin-1-yl)butyl}-N-methyl-1-benzothiophene-7-carboxamide
acetate (Ex 5), 3-Cyano-N-[(25)-2-~(3 4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- *
1-yl)butyl]-N-methylbenzamide acetate (Ex 6), 3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-

5 (3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-1-
carboxamide acetate (Ex 7), 2-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-
4-ylazetidin-1-yl)butyl]-N-methylquinoline-4-carboxamide acetate (Ex 8), 3-Cyano-N-[2-
(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5,6,7,8-
tetrahydronaphthalene- 1-carboxamide diacetate (Ex 9), N-[2-(4-Flucrophenyl)-4-(3-

10 thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide
diacetate (Ex 10), 7-Chloro-N-[(2S5)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-yl)butyl]-N-methyl-2,3-dihydro-1,4-benzodioxine-5-carboxamide acetate (Ex
11), N-{(25)-2-(3,4-Dichlorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-
ylJbutyl }-2-methoxy-N-methylquinoline-4-carboxamide (Ex 12), 3-Fluoro-N-[(25)-2-(4-

15 fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5-
(trifluoromethyl)benzamide (Ex 13), 3-Cyano-N-{2-(4-fluorophenyl)-4-[3-(4-
hydroxypiperidin-1-yl)azetidin-1-yl]butyl }-N-methyl-5,6,7,8-tetrahydronaphthalene-1-
carboxamide acetate (Ex 14), N-{4-[3-(1,4-Dioxa-8-azaspiro[{4.5]dec-8-yl)azetidin-1-y1}-2-
(4-flucrophenyl)butyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide (Ex 15), N-{(25)-2~

20  (3,4-Dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-yl]buty! } -N-methyl-3,5-
bis(trifluoromethyl)benzamide (Ex 16), N-{(25)-2-(3,4-Dichlorophenyl)-4-{3-(4-
hydroxypiperidin-1-yl)azetidin-1-yl]butyl }-N-methyl-3,5-bis(trifluoromethyl)benzamide
diacetate (Ex 17). '

25 The amine and acid intermediates used in the examples below are often commercially
available and if not the syntheses thereof are described in the following referred Methods
(Meth) or in the following cited documents: Ex 3 (see Meth 1), Ex 4 (see Meth 1), Ex 5§
(see Meth 1 and Meth 9), Ex 6 (see Meth 1), Ex 7 (see Meth 1 and WO 00/34243), Ex 8
(see Meth 1 and J Prakt Chem; 1902; 264), Ex 9 (see Meth 3 and WO 00/34243), Ex 10

30 (see Meth 3), Ex 11 (see Meth 1 and Meth 10), Ex 12 (see Meth 2 and J Med Chem; 1992;
4893), Ex 13 (see Meth 4), Ex 14 (Meth 5 and WO 00/34243), Ex 15 (see Meth 6), Ex 16
(see Meth 7) and Ex 17 (see Meth 8).



10 S'-) (400 MHz, 578 17% O CDC13):1.4-2.0 (Mt1)+ ~N CF3 (cm 2H), 2.0 (s,
6H), 2.2-3.8 (cm 2 HOAC 21H), 6.8-7.6 CF3 F (cm 6H), 7.8 (s, 1H WO
2004/ 110344 PCT/ SE2004/ 000901 33 11 CN *~CN (400 MHz, 584 11% O O- C
D3CD): 1. ¥O2GVaMBth + ~ O (cm 2H), 2.0 (s, j | | / 3HFCESERMWWMEM  HOAC
C Ca 25H), 6.4-7.6 Cl (cm 5H 12 OS/\ _ 589 5% O/ | (M1l)+ ~NI1 | iN
Cl OCH3 C 13 O- (500 MHz, 512 56% OM;CDC13):1.4-1.8 (Mtl)+ : NI O/ CF3
(cm 2H), 2.2-2.6 (cm 8H), 2.7-3.2 F (cm 5H), 3.4-3.5 F (cm 3H),
3.6-3.8) (cm 5H), 6.8-7.4

Ex | Compound H NMR LCMS | Yield

3 1g ! (300 MHz, *| 528 75%
0 CD;OD): 1.62.0 | (M+1)*

\C\N\/\E/\N F | (cm, 3H), 2.0 (s,

3H), 2.4-4.0 (cm,

20H), 6.4-7.6

Cl (cm, 6H)

4 S/\I (300 MHz, 628 52%
o CD;OD): 1.5-2.4 | M+1)*
\C\N\/\/\N CFy| (cm, 3H), 2.0 (s,
2 | 3H), 2.4-4.0 (cm,
20H), 6.9-7.7
¢ (cm, 5H), 8.0 (s,
1H)
5 s’ﬁ (300 MHz, 573 56%
\C\ 0O s \ CD;OD): 14-2.2 | M+1)*
N~ (cm, 3H), 2.0 (s,
| 3H), 2.4-4.0 (cm,
ol eN 20H), 6.7-7.8
Ci (cm, 4H), 7.5 (d,
1H), 7.8 (d, 1H),
8.3 (s, 1H)

/\ (300 MHz, 517 79%
T\/N 0 CD;0D): 1.4-2.4 | M+1)*

\DN\/\:/\N {cm, 3H), 2.0 (s,
L 3H), 2.4-3.8 (cm,

» HOAC ’ _ ]
y L 20H), 6.9-7.6

Cl (cm, 6H), 7.8 (d,
1H)




(cm 7H) 14 HO (400 MHz, 519 17%

6.7- |
(400 MHz, 618 40%

N\ CD3CD):
CDC13):1.4-1.6 (M1)+

1.4-4.2 (MF1)+ NN v (cm 35H),

7.5 (cm 6H HOAc CN F WO 2004/110344 PCT/ SE2004/ 000901 34 15 ~O
ON O ~VN CF3 (b, 111),

1.8(s, i

5H), 2.2- WORPHH3HCcE3 21H), 6.8-7.5 F (cm 6H), 7.8 (s,PCTISE20040809010 MHz,

628 30% N CDC13):1.4-3.8 (M1)+

CF3 (cm 22H),

3.6 3.8 (m 1H),

4.6- CF3

4.8 (d, 1H),

6.7- C

7.6 (cm S5SH), 7.935(s,

1H) 17 HO (500 MHz, 626 13% O

CD3OD) - 1.5-4.0 (Mr1)+ CF3 (cm 25H), 89 2 HOAC ! 7.7 (cm 5H), 8.1
7 (400 MHz, 571 | 36%
s/\l )

LN o CDCly): 1.4-44 | (M+1)
’ t\N\/\/\N '| (cm, 34H), 6.7-
| 7.4 (cm, 4H), 7.4
HOAc
o o @, 1H)
¢l
5 o™ (400 Miiz, 568 | 30%
Lon 0 CDCl): 1420 | (M+1)*
\C\N\/\/\N N (cm, 3H), 2.0 Gs,
L s, 2244 (om,
HOAc }
y I8 20H), 6.4-7.9
8 (cm, TH), 8.2 (d,
1H)
N (400 MiLz, 521 | 19%
LN 0 ‘ CDCl): 1420 | +1)*
\C\N N (cm, 6H), 2.0 (s,
| O 6H), 2.2-4.0 (cm,
- 2HOAc .
I8 25H), 6.74-7.4
L (cm, 6H)
0™ (400 Mz, 578 | 17%
L_n 0 CDClLy): 1420 | (M+1)*
t\N N CFq| (cm, 2H), 2.0 (s,
| 6H), 2.2-3.8 (cm,
» 2 HOAc R
L 21H), 6.8-7.6
1 (cm, 6H), 7.8 (s,
1H)




Cl CF3 (

S,

of net hanol

1H) Cl

33, 4

Sodi um tri acet oxybor ohydri de (

25 ny,

Cl

WO 2004/ 110344 PCT/ SE2004/ 000901 35 Exanple 18 -

3-Cyano-N-((2S)-2- (3. 4-di chl orophenyl)-4-f3-(3-hydroxynyrrolidin-1-yfazetidi
n-1| - yIIbutvII-I\l-nethyI-I-naphtham de acetate HO- ON 0 N HOAc
3- Cyano- NWQ 84/1¥
(see WO 00/02859; 38 ny,
t he resul tant
di hydrochl ori de (see Method 12; 20 ng,

CN Cl
4-di chl or opheny! ) - 4- oxobut yI ] - N- metRyVSH20H48M0hani de

0.089 mml) was dissolved in CH2C12 (3 nL) and to
sol ution was added 1-azggi din-3-ylpyrrolidin-3-ol
0.093 mml ) dissolved in a few drops
0.118 nnDI) was added and

S

t he sol o S StiTred at—Toonr tenperat rght= “To L uTie was
di |l uted vm% hSCH2C12, washed with brine and tﬁ@ﬁ$gﬁged over SO4. 1q?
sol vent was Med by evaporati gn aqﬂ/?hf [ €DL,0D9: L2 og+Bphed on ja
reversed phase cg§239 using,a mijkturje of acetonitrile and 0.1 N1annnﬁlum
acet at e lag. | There ta 1599 | 6,288, 2.0(%e conpound as 4 white
solid HN (400 I\/Hz, CDBCD)I: N (cn 4Q.4-7.9 (cm [7/H), 7.9-8.1
(m 1H)JW 8. LOVMBZ W z 15 (M1 gﬁf"i)éﬁ%?m, 19 N-{
(25)-2-(4-F uorbﬁﬁényl) 4-f| uorigpi per ggmqgiyvbazet din-1 -yl buty
| - N- et hyyl - | 3, 5- bls(trlfIUo onﬁﬂhvl)ﬂ@nzanr de "*-ICN~~~~N CF3 |[CF3
@nlsH)
Cl
12 0\\8/\' _ 589 5%
K/N\C\ 0 M+D Y
: | P
cl OCH,
ci
13 0/\ (500 MHz, 512 56%
LN o CDCly): 14-18 | (M+1)*
\C\N\/\:/\N CF3| (cm, 2H), 2.2-2.6
| (cm, 8H), 2.7-3.2
Q £ (cm, 5H), 3.4-3.5
F (cm, 3H), 3.6-3.8)
(cm, 5H), 6.8-7.4
{cm, 7H)
14 | HO (400 MHz, 519 17%
\Q’\C\ CD;0D): 1.4-4.2 | (M+1)?
N N (cm, 35H), 6.7-
| 7.5 (cm, 6H)
HOAc
CN
F




20 F WO 2004/ 110344 PCT/ SE2004/ 000901 36

N-[ (2S)-2-(4-Fl uorophenyl)-4-oxobutyl]-Nnethyl-3,5-bis(trifluoronethyl)benz
am de (see ybthod 20; 189 ng, 0.43 mol),

1- azeti di EBHYFIW3H Lor opi peri di ne di hydrochl ori de (see PORSEIPI40pa98. 139
ng' 0.56 mmol) and triethylamne (154 ng, 1.52 mml) were dissolved in

met hanol (10 nL). A nethanol solution ¢p% nL) of sodi um cyanoborohydride 5
(191 ng, 3.04 mmol) and zinc chloride (178 ng, 1.30 mmol) was added and the
m xture stirred at roomtenperature for 20 m nutes. The solvent was renoved

by evapQratiofFrgand  the residue partrtioned 4 wat er da—et adet at e.
ﬁlgol 23] u@akla (1 Mfﬁgnd t@;}% br|i ne.

The organic n was washed wth aque
The sol ¢ition Wag drj ed over Na2SQ4 and t hen CDGRB):sld-1ent vdsténoved hy
evapor ati on. The™progugt was chr of hed on silica gegl io uging a

gradi enf of| net hanol ‘artY NE0%AROHRAMPNEDH) 8 Fher g was ohtained 120
my (48% offthe title conpound as a Jj ' Cﬁ%ﬁzéggg J:\élg—iz CDC13)|: 1.4-1.9
(cm 6KH), R.1-2.4 (cm 6HF 3.6-3. cm ;3. é "(m 1H),|] 4.6-4.8
(bd, 1H)f, 6 8-7.5 (m 6H) 28 (s, BF%; LONBH)N6.8-598 (Nk1) +. i|ls Exanple 20
3-Cyano{N-[((2S) - 2- (4-f 1 uor ophenyl ) - 4- (3- norfphol i n- 4- -yl ageti di n-|1-yl ) Qutyl I -
N- et hyll- 5, 6,7, 8-tet rahydranapht hal ene- | - cldeBe R} TR SO O ON |F
3-Cyano{N-[[2S) - 2- (4-f 1 uor ophenyl ) - 4- oxobut yi}_b- N- net hyl -5, 6, 7, 8-|t et r aljydr ona
pht hal epe- R0 1-carboxam de (see Method 19;} 2.°38 g, 6.3 nmmol) and

4- azeti dilg- BFyI pholine dihydrochl oride (@66 Mif,00/ 631628 1. 480% §.9
nmol ) were mmoget her with CH2C12 (120 nL) and DI PEA @63’* g, 12.16
nmrol ). The hix stirred ufil all theCPhéd bdi3S vvte( Bi's

Sodi um tjr afet oXybor dri-de . B
was stifred| at roomterrperat;urésl
25 resi que Was partitione V\Je
The phaqes wer e

at o

solveq.
.BF jded and the solfution
ht . g?’sz%\ﬁ?ieﬁ? wds renoved and the
gl acies.8l(@, dHy 4smt L{I’ at ed I\faHCCB (aq).
cl CF, 4.8 (d, 1H), 6.7-
Cl 7.6 (cm, SH), 7.9
(s, 1H)

17 | HO (500 MHz, 626 13%
\Q" 0 CD;0D): 1.5-4.0 | M+1)¥

\C\N\/\/\T CFa| (cm, 25H), 6.9-
? 7.7 (cm, 5H), 8.1
cl CF, (s, 1H)

w

- 2 HOAc

Cl




separated and the aqueous solution was extracted with ethyl acetate. The
conbi ned organi ¢ WD 2004/ 110344 PCT/ SE2004/ 000901 37 solutions were dried
over MgSO™4. and t he sol vent was renoved by evaporation. The residue was

di | ut ed WiYRAZYHdABH anount of acetonitrile and the sol uPGHBEINAEOGRPL in a
freezer overnight. The crystals were collected by filtration and nore
material was then obtained fromthe magher |iquor by an additi onal
crystallisation fromacetonitrile. There s was obtained 1.43 g (45 % in
total of the title conpound as an off-white solid. 1H NVR (500 Mz, CD30D):

1.4-4.2 ( d, 7.0-7.6 (cm 6H); LCMs: mz 505 (Mrl)+. The material was
shown to % optically pure (enantl oneric excess) by analytical

chiral HBI:CV@(@FN{{GIS)&% Mdlcmﬁﬁo oA mokdinr e yvhizekidit-bne,

i sopropyl Ic?h |, 10 tll‘l et ne and formc acid (70/30/0.1/0.05) as
mobile p Tvi- acetate

(2S)-2-(4-fl ﬁorophenvL@[3 (4- hydrox) pi peridin-1-yl)azetidin-I|-yllbutyl
en

}-N-net hyl - 3, 5-bi s‘_(& or onet hyl ) benzami de HO x, ON O ~~ CF3 CF3 1s F
N-[(2S)-2-(4-Fluoro obutyl] N : bi s(trifluoromethyl)benz
am de (see Method 20; O. 40 mol ) | ved in CH2C12 (10 nm)

and to the resultant sol utlon e fdedN1- 3
di acetate (see Method 15 with the exgeptlion
rat her than the correspondi ng di hyd f 8 g, 20 1.0 nmol) and DI PEA
(0.76 g, 5.8 mmol). The m xture was (red for few mnutes at RT and

t hen sodi umtriacet oxyborohydride (0°¢3 &l 2.0 | ) was added. The sol ution
was stirred at RT overnight and thergthe sol vent was renoved by
evaporation. The residue was partitioned between ethyl acetate and

sat ur at e B-CpdoCeB- [(maz-(H@dIChMQﬂmnmembp@l]aNmthﬁnﬂnaMMdeQaes VOl uti on
was extr %%}OeZ%SbV%S mgv%) 539 o h(}i) was 1ss05ved mlzﬁ-l %?”8' mfﬁjan%t%%ge resuitant

solution was added 1-azetidin-3-ylpyrrolidin-3-ol dihydrochloride (see Method 12; 20 mg,

n- 3-yl pi peri di n-4- ol
t he dild@écate was used

0.093 mmol) dissolved in a few drops of methanol. Sodium triacetoxyborohydride (25 mg,
0.118 mmol) was added and the solution was stirred at room temperature over night. The

10 mixture was diluted with CH,Cl,, washed with brine and then dried over MgSQ,. The
solvent was removed by evé.poration and the residue chromatographed on a reversed phase
column using a mixture of acetonitrile and 0.1 M ammonium acetate aq. There was
obtained 19 mg (35%) of the title compound as a white solid. "H NMR (400 MHz,
CD;0D): 0.8-4.9 (cm, 25H), 6.4-7.9 (cm, 7H), 7.9-8.1 (m, 1H), 8.4 (s, 1H); LCMS: m/z

15 551 (M+D™.

Example 19

20



25 solutions were washed with water, dried over Na2SO4 and then the sol vent
was renoved by evaporation. The residue was purified by flash

chr omat ogréﬁg ‘éﬂém ng a m xture of WD 2004/ 110344 PCT/ SE2004/ 000901 38

met hanol as eluent. The product was di ssol vedPEHSE2084/6008e of
water and acetonitrile and the solution was then freeze-dried. There was
obtained 0.32 g (60 %9 of the title cggpound as a white solid. 1H NWMR (400
MHz, CDC13): 1.4-3.8 (cm 24H), 6.8- 7.5 (cm 6H), 7.9 (s, 1H); LCV5 niz
576 (M+l) 5 Exanple 22

yi TN PP B AR ptshy by ARV pechy 55 B Mok Sndtn Y ihinfiTsck V1) Bt

3, 5- Di chlMethod\R9; (]BS)mQAI@S frimtﬂ} dpdzetidih)3-AA-HRodrepipelidive iifiyalyddhdsidentete (see
Met hod 21 146 was di ssolved in CH2Cl12 (8 rrL) and to the
resul tantwg)oqw@ﬂgg Weqr@& %é@gélnql) apdirietylming (Wdrpaol . Phemeplhylreochl or i de

WO Q th
wth 5 drdsavedimBdafs 10 . KiReanc R Rl ol siyon brajibnffiflde 20 e
t hen sodi@s fogj ao¢hﬁnwlban@bmdrchmﬁdé 178 mg, 1.30 mndlyWhs adiied ahd tikddixture The

m xture was stirred at roomt erature overnight. The solvent was
evapor at etired groprdenpesagise f iufest Thisodvant wak esmasied Py exapqraien andd

sat ur at o4y NIKTRB Aol belRRA? G BIEARRLALC N BEL I ARMACHS ahil | O ves

extracte ate or gani I'ons Were dried

over MySQditteaphebiseNaRCOg (1 mdrtﬁmmﬁﬂ Dive scttigaowad drdedl oved MasS0, sidahewns
chromat ographed on silica gel using m xture of methanol 20 and CH2Cl Z as
el uent (dh%&ﬂl'éﬁ"ﬂﬁ was FQ}HQYPdOJBYr\%’taB%FﬁB‘PI) ThﬂP&‘?@CWé(és Jrematagrphod opgilica ey  of

the tj %s&%raogqg&xgn@o% ¥ih&Ht and BEYMR (6% 342205 G, Thett daottfifrd 2 -

2238

120 mg (48%) of the title compound as a gum. 'H NMR (500 MHz, CDCl3); 1.4-1.9 (cm,
6H), 2.1-2.4 (cm, 6H), 2.6-3.5 (cm, 10H), 3.6-3.8 (m, 1H), 4.6-4.8 (bd, 1H}, 6.8-7.5 (m,
6H), 7.8 (s, 1H); LCMS: m/z 578 (M+1) ™.

i5

3-Cyano-N-[(25)-2-(4-finorophenyl)-4-oxobutyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-
20  l-carboxamide (see Method 19; 2.38 g, 6.3 mmol) and 4-azetidin-3-ylmorpholine
dihydrochloride (see WO 00/63168; 1.49 g, 6.9 mmol) were mixed together with CH,Cl,
(120 mL) and DIPEA (1. 63 g, 12.6 mmol). The mixture was stirred until all the chemicals
were dissolved. Sodium tnaceto::yborohydrade (1.87 g, 8.8 mmol) was added and the -
solution was stirred at room temperature overnight. The solvent was removed and the
25 residue was partitioned between ethyl acetate and saturated NaHCO; (ag). The phases were

separated and the aqueous solution was extracted with ethyl acetate. The combined organic



21H), 6.7 (s, 111), 6.8-7.2 (m 5H), 7.3 (s, IH; LCMS: nliz 494 (M+l) 4. The
material was shown to be 95 %optically pure (enantioneric excess) by
analytical 25 chiral HPLC (Chirobiotic V, 250 x 4.6 using a m xture of
met hanol , M4 38¥EWP4ni ne  and acetic acid (100/0. 1/ 0. 05) Pﬁ’ﬁ?ﬁ&im’@“%hase
2004/ 110344 PCT/ SE2004/ 000901 39 Exanples 23-39 The foll ow ng cbrrpounds
which are tabul ated bel ow, were synthegyzes in an anal ogous way to that of
Exanpl e 18, Exanple 19, Exanple 20, Exanple 21 and Exanple 22 using s the
appropriate am ne and al dehyde internedi ates (see bel ow):

3- Cyano- N-

di chl orop ié"%é@ eﬁgpr %%og 43“ ¢ haezsg}vegt Waﬁ renﬁ’%%%l aplel_ratlonhTPc - napht ham
de acet atr&sldt(di)«(asﬂﬁhued with a small amount of acetonitrile and the solution was kcpt ina
3-Cyano-N-] (2S)-2-(3,4-dichlorophen 4-(3-thi pnor phol i n- 4- yI azetidin-|I-

yl ) but yI Jir qlqzwvmght $tals verse a@ép&d@y@ésgatﬂf andynesgapgenipliyasdpeny_ (3 4-

di chloro | ] butyl
“Nemet b @Fﬁ%é&)ﬁcg}%mamhéeﬂ@%%gﬁgﬁagﬁﬁl gl%ﬁilﬁ%nqr&fﬁ A4t AL Pribeey | 1 DUt YT}
3- Cyano- Nvds(cbRjined- (&3 g {45 %I)hlotomaihlfld)d titledeonipoidd as an off-white solid. 'H NMR

hydr o eridin-| azet but N- net hyl -1 - napht ham de di acet ate
(Ex zéyp'(gooivﬂ'iz p,00) 54 8t 5 0] D848 by 6B TS oS RS O

Cyano- N-[2 (4-fl uorophenyl)-4-(3-thionorpholin-4-ylazetidin-1-yl)butyl]-Nne
thyl- | - naphtham de (Ex 27),

3- Cyano- NFieZndtdrial weaschdnen yé de 99.6 3% opiicaliy rpphzodehmt{bmdmmbésd) by hnalyt;lcal
yl)butyl]-N nmethyl -1 naph%@am de acetate (Ex 28), Cyano-N-{(29) - (13,4 15
21 b1 of oA (ELIPAR AdY. G0 3k & FOmOISEIER PR pF PERGRG, HORLORSY REBRly| ) - - m

gt hQ/yLmo @?@QW%@@%r oﬁé%oﬁy Og) ?s4mo 11e %a)‘??/pl peri di n-

1-yl)azetidin-1-yl]butyl }-Nnethyl- , 8- tet r ahydr onapht hal ene-1 -
car boxam de (Ex 30),

3- q/ano-NE&muLAL[(zs) 2- (4- quorophenyI) 4- ( 3- nor phol i n- 4-
optendn 455 LR REMH |

yl azeti dlﬁ btﬁ Ex 31),
3- Cyano-
[ (2S) - 4- [ B5-bis(tfifldoueetiBy weasghide[ 4. 5] dec- 8-yl )azeti din-1-yl]-2-(4-fluorophen

yl)butyl]-N nmethyl-5,6,7,8-tetrahydronapht hal ene-I -carboxam de (Ex 32),

3- cyano- N-[ ( 29) - 2- (4- HO
fl uorophenyl)-4-(3-norpho}in-¥-ylazetidi n- 1-ylgbut yl ] - N-net hyl -1 - napht ham de
(Ex 33), 3-Cyano-N { (2 | uor ophenyl )Y 4-[ 3-(1, 4- oxazepan-4-yl)

azeti di n- | -yl]lbutyl } -N
met hyl - 5, 6, 7, 8-t et r ahydr onapht hal enm
3-Fl uoro N-[(ZS) 2-(4

15 F
N-[(25)-2-(4-Fluorophenyl)-4-oxobutyl]-N-methyl-3,5-bis(triflucromethyl)benzamide (see
Method 20; 0.40 g, 0.91 mmol) was dissolved in CH,Cl, (10 mL) and to the resultant
solution were added 1-azetidin-3-ylpiperidin-4-ol diacetate (see Method 15 with the
exception that the diacetate was used rather than the corresponding dihydrochlorid; 0.28 g,

20 1.0 mmol) and DIPEA (0.76 g, 5.8 mmol). The mixture was stirred for a few minutes at RT
and then sodium triacetoxyborohydride (0.43 g, 2.0 mmol) was added. The solution was
stirred at RT overnight and then the solvent was removed by ?vaporation. The residue was
partitioned between ethyl acetate and saturated NaHCO; (aq). The phases were separated
and the aqueous solution was extracted twice with ethyl acetate. The combined organic

25 solutions were washed with water, dried over Na;SO4 and then the solvent was removed by

evaporation. The residue was purified by flash chromatography using a mixture of



25 fluorophenyl)-4-(3-norpholin-4-ylazetidin-1-yl)butyll-Nnethyl-5,6,7, 8-

t et rahydr onapht hal ene- 1- car boxam de acetate (Ex 35),

3,5-Di bronmo-N-{(2S)-2-(4-

f 1 uor opheWQPI2PeMLIPHS ( 4- hydr oxy pi perl di n- 1-yl ) azeti di n- 1- JFFEEMHAUO et hyl ben
zam de (Ex 36),

3-Brono-N-[ (2S) - 2- (4-fl uorophenyl) - 4- (3gnor phol i n-4-yl azetidin-1-yl)butyl]-5
-iodo- N-nethyl benzam de di hydrochl oride (Ex 37),

3-Cyano- N-[ 2- (4-fl uoro- 2- net hyl phenyl )-4 30

(3 ot P bl fadt thAZH CH adchaekl ) piddye o AR 6w f  Inffad € bof AliE aRpapht hal ene
-1 - carboxam |hy roc Iorlde g ,

6- Cyano- Nuckfodf)ileZn(l4he salaicrpiwasthen fréeAe3dried. There was obtained 0.32 g (60 %) of

nmor phol i n-4-yl azetidi n-1-y])butyl]-Nnethylindane-4-carboxam de _( Ex 39)

2004f 11 @Sﬂﬁemp‘@m@/m ]zli) @M&s@%ﬁ ?H& %mlﬁe?%&dﬁérdehyde
I nt er medi d~ighyet e I te described in the follow ng
referred %?ﬁgﬁﬁ(w{tﬁsﬁ?f% n th@f%ﬁl% g cited docunents: Ex 23 (see WD
00/ 63168 and WO 00/ 02859), Ex 24 (see WD 96/05193 and WO 5 00/02859), Ex 25
(see Meth 13 and WO 00/02859), Ex 26 (see Meth 15 and WO 00/02859), Ex 27
(see WO 9Emn.l§;22and Met h 17) Ex 28 (see VO 96/ 05193 and Meth 18), Ex 29
(see Meth ‘bl ! 5 angd. Me

WO 00/ 6316863 M Q = ‘ : ' : =,

00/ 63168 m@ﬂlbkﬁia&lﬁ&@), Ex 34 (see WO 96/ 05193 and Met h 19) Ex 35 (see WO
00/ 63168 and Meth 10 28), Ex 36 (see Meth 15 and Meth 24), Ex 37 (see WO
00/ 63168 and Meth 25), Ey (see WD 00/63168 and Meth 26) and Ex 39 (see
WO 00/ 63168 and Meth 27) MOorrpound H NVR LCMS Yield 23 O- (500 MHz, 551
35% ON 0 CDC13): 1.2-2. (cm 3H) ' 3H), 2.2-5.0 (cm
HOAc ¢ C CN 21H), 6.5-7. Clm 8.2 (d, IH

10 3,5-Dichloro-N-{(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methylbenzamide (see Method 21;
146 mg, 0.40 mmol) was dissolved in CH,Cl; (8 mL) and to the resultant solution were
added 4-azetidin-3-ylmorpholine dihydrochloride (see WO 00/63168; 62 mg, 0.44 mmol)
and DIPEA (179 mg, 1.39 mmol) together with 5 drops of acetic acid. The mixture was
stirred for 25 minutes and then sodium triacetoxyborohydride (118 mg, 0.55 mmol) was

15 added. The mixture was stirred at room temperature overnight. The solvent was evaporated
and the residue was partitioned between ethyl acetate and saturated NaHCO3 aq. The
phases were separated and the aqueous solution was extracted with ethyl acetate. The
combined organic solutions were dried over MgS0O4 and the solvent was removed by
evaporation. The residue was chromatographed on silica gel using a mixture of methanol

20  and CH,Cl; as eluent (gradient O to 20 % methanol). There was obtained 124 mg (63 %) of
the title compound as an oil. 'H NMR (500 MHz, CDCls): 1.4-1.8 (cm, 2H), 2.2-3.8 (cm,
21H), 6.7 (s, 1H), 6.8-7.2 (m, 5H), 7.3 (s,'IH); LCMS: m/z 494 (M+1) ™.

The material was shown to be 95 % optically pure (enantiomeric excess) by analytical
25 chiral HPLC (Chirobiotic V, 250 x 4.6 mm) using a mixture of methanol, triethylamine
and acetic acid (100/0.1/0.05) as mobile phase.



s—— . | U

24 S~ (400 MHz, 567 51% ON O DMBO-d6):1.2- (M1)+ ~N-/~N 2.2 (cm 3H),
| / (s, 3H), 2.3-4.5 HOAc (cm 21H), 6.4- JLci CNC 7.3 (cm 2H),

7.4 (dd, 1H), 7.5-7.8 (cm 4H), 8.0-8.2 (m IH), 8.6 (d,
2004/ 110380 2RBNIGHR004/ 000901 41 25 (400 Mz, 607 78% P@NE@OQ@@@» 1.4-2.0

1.90 j |

(M1) +

(cm 3H), 1.6-1.8 2HOACa|Ii(m 4H) 1.9 (s, I A CN 6H),

2.3-4.0 (cm C 20H), 6.4-7.2 (m 2H)_,,9 .4-7.8 (m 5H), 8.0-8.1 (m
8.4 (d 1H) 26 HO (400 MHz, 565 14% 0 CD3CD) 1.4-2.4 (MF1)+ N(cm
2.52 2.9 (cm 5H), 3.0- To'Y e CN41(cm 9H), 6. 5-

10

15

20

30

Examples 23-39
The following compounds, which are tabulated below, were synthesize8l in an analogous

way to that of Example 18, Example 19, Example 20, Example 21 and Example 22 using
the appropriate amine and aldehyde intermediates (see below): 3-Cyano-N-[(25)-2-(3,4-
dichlorophenyl)-4-(3-morpholin-4-ylazetidin- 1-yl)butyl]-N-methyl- 1 -naphthamide acetate
(Ex 23), 3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-
yl)butyl]-N-methyl-1-naphthamide acetate (Ex 24), 3-Cyano-N-{(2S)-2-(3,4-
dichlorophenyl)-4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-yl]butyl }-N-methyl-1-
naphthamide diacetate, (Ex 25), 3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-[3-(4-
hydroxypiperidin-1-yl)azetidin-1-ylJbutyl }-N-methyl-1-naphthamide diacetate (Ex 26), 3-
Cyano-N-[2-(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl}-N-methyl-1-
naphthamide (Ex 27), 3-Cyano-N-[2-(4-cyanophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-
ylbutyl]-N-methyl-1-naphthamide acetate (Ex 28), 3-Cyano-N-{(2S5)-2-(3,4-
dichlorophenyl)-4-[3-(1,1~-dioxidothiomorpholin-4-yl)azetidin-1-yl]butyl }-N-methyl-1-
naphthamide acetate (Ex 29), 3-Cyano-N-{(25)-2-(4-fluorophenyl)-4-[3-(4-
hydroxypiperidin-1-yl)azetidin-1-yljbutyl }-N-methyl-5,6,7,8-tetrahydronaphthalene-1-
carboxamide (Ex 30), 3-Cyano-N-ethyl-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-
ylazetidin-1-yI)butyl}-5,6,7 8-tetrahydronaphthalene- 1 -carboxamide (Ex 31), 3-Cyano-N-
[(25)-4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-y1]-2-(4-fluorophenyl)butyl]-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide (Ex 32), 3-cyano-N-[(25)-2-(4-
fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-1-naphthamide (Ex 33),
3-Cyano-N-{(2S)-2-(4-fluorophenyl}-4-[3-(1,4-oxazepan-4-yl)azetidin- 1 -yl]Jbutyl }-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide (Ex 34), 3-Fluoro-N-[(25)-2-(4-
fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5,6,7,8-
tetrahydronaphthalene-1-carboxamide acetate (Ex 35), 3,5-Dibromo-N-{(25)-2-(4-
fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-yl]butyl }-N-methylbenzamide (Ex
36), 3-Bromo-N-[(25)-2-~(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- 1-yl)butyl]-5-iodo-
N-methylbenzamide dihydfochloride (Ex 37), 3-Cyano-N- [2—(4-ﬂuoro-2—methy1phény1) -4-
(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-1-
carboxamide dihydrochloride (Ex 38), 6-Cyano-N-[(25)-2-(4-fluorophenyl)-4-(3-
morpholin-4-ylazetidin-1-yl)butyl]-N-methylindane-4-carboxamide (Ex 39).

1H),
16H),



cl 7.8 (cm 7H), 8.0- 8.1 (m 1H), 8.4 (d, IH 27 s/~ (400 MHz, 517 94% ON
CDC13) : .5 (MFL)+ ~VUNi |

(cm 22H), 3.8/ i | 44 (cm 1H), 6.4- CN
8.0 (¢ m 8.2 F (s, 1H) 28 (400 Mz, 524 52% IN CDCL 2 (M+1) +
i (cm 3HYOZQ04111Q3§:‘ HOAC / 3H), 2.4-4.4 (cm CN 20H) P%'réhﬂ"@“@ﬂ”(cm 8H)
7.9 (d, 1H), 8.2 (s, 1H WD 2004/110344 PCT/ SE2004/ 000901 42 29 0 (400
Mz, 599 39% O 0 DMBO d6):1.2- (M+1)+4pl.9 (cm 3H), 1.9 (s, 3H), 2.0-4.8

HOAC (cm 20H), 6.4-Cl CN 8.2 (m 1H), 8.6 (d, 1H 30 HO (500 Mz, 519 63%
0 CDC13): 1.5-4.1 (M+1)+

The syntheses of the amine and aldehyde intermediates used in the examples below are

*  described in the following referred Methods (Meth) or in the following cited documents:
Ex 23 (see WO 00/63168 and WO 00/02859), Ex 24 (see WO 96/05193 and WO

s 00/02859), Ex 25 (see Meth 13 and WO 00/02859), Ex 26 (see Meth 15 and WO
00/02859), Ex 27 (see WO 96/05193 and Meth 17), Ex 28 (see WO 96/05193 and Meth
18), Ex 29 (see Meth 14 and WO 00/02859), Ex 30 (see Meth 15 and Meth 19), Ex 31 (see
WO 00/63168 and Meth 22), Ex 32 (see Meth 13 and Meth 19), Ex 33 (see WO 00/63168
and Meth 23), Ex 34 (see WO 96/05193 and Meth 19), Ex 35 (see WO 00/63168 and Meth

10 28), Ex 36 (see Meth 15 and Meth 24), Ex 37 (see WO 00/63168 and Meth 25), Ex 38 (see
WO 00/63168 and Meth 26) and Ex 39 (see WO 00/63168 and Meth 27).

Ex | Compound

H NMR

LCMS

Yield

23,

Cl

(500 MHz,
CDCl3): 1.2-2.2
(cm, 3H), 2.0 (s,
3H), 2.2-5.0 (cm,
21H), 6.5-7.0
(cm, 1H), 7.2-8.0
(cm, 7TH), 8.2 (d,
1H)

551

M+1)*

35%

24 | ¢
)

(400 MHz,
DMSO-dg): 1.2-
2.2 (cm, 3H), 1.90
(s, 3H),2.34.5
(cm, 21H), 6.4-
7.3 (cm, 2H), 7.4
(dd, 1H), 7.5-7.8
(cm, 4H): 8.0-8.2
(m, 1H), 8.6 (d,
1H)

567

M+1)*

51%




N (cm 33H),
CDC13):0.9-4.1 (M) + N-*N (cm 33H),
MHz, 561
6H) CN

and 6.6-7.4 (cm VN 6H)

6. 0-

6.0- / 7.4 (cm 6H CNF 31 O- (500 MHz, 519 38%
i 7.4 (cm 6H CNF 32 O (400

6.1- | |

% O-N.O CDC13):1.4-4.1 (Mrl)+ VN(cm 35H),

@%036%%10344 PCT/ SE2004/ 000901 43 33 D (40
CDC13):1.2-4.4 (MH)+ r ~N~~r (cm 23H),
F 34 ON (500 Mz, 519 41% CDC13):1.24f. 2 (M) +

6.4- 8.0 (cm 9H),
(cm 33H),

L N~

/| 7.4 (
0044549081 o5 N O
8.2 ON (s,
6.0 (s) i

25 (o
SO

« 2HOAC
cl CN

cl

(400 MHz,
CDs0D): 1.4-2.0
(cm, 3H), 1.6-1.8
(m, 4H), 1.9 (s,
6H), 2.3-4.0 (cm,
20H), 6.4-7.2 (m,
2H), 7.4-7.8 (m,
5H), 8.0-8.1 (m,
1H), 8.4 (d, 1H)

607
M+D*

78%

26 | HO
1@ ;

Cl

(400 MHz,
CD;0D): 1.4-2.4
(cm, 16H), 2.5-

2.9 (cm, 5H), 3.0-

4.1 (cm, 9H), 6.5-

7.8 (cm, 7H), 8.0-

8.1 (m, 1H), 8.4
(d, 1TH)

565
M+1)*

14%

27@

(400 MHz,
CDCl3): 1.4-3.5
(cm, 22H), 3.8-
4.4 (cm, 1H), 6.4-
8.0 (cm, 8H), 8.2
(s, 1H)

517
M+1)*

94%

RN

- HOAG

CN

(400 MHz,
CDCly): 1.2-2.2
(cm, 3H), 2.1 (s,
3H), 2.4-4.4 (cm,
20H), 6.6-7.8
(cm, 8H), 7.9 (d,
1H), 8.2 (s, IH)

524
M+t

52%




5.6 HOAC 4

F 35 (500 MHz, 498 35% ON DMBO-d6):1.3- (Mrl)+ 4.1 (cm 34H),
(d), 6.2 (s) and F 6.6-7.4 (cm 6H F 36 HO ~ (500 MHz, 598 10%
CDC13) : 1. & 3. + ~N-V~ Br 7.3 (cm 6H), 7.6 Br F 37 0 (500
Mz, 631 6/02 %‘1%%0):1. 8-2.2 (MF1)+ ~N- (cm 2H), 2. 8P@|%E1%W00M)
6.9-7.5 zHG 9 Br (cm 6H), 8.0 (d, F ff1) WD 2004/ 110344
PCT/ SE2004/ 000901 44 38 (300 MHz, D20)» 519 59% N O 1.4-4.4 (cm (M1)+
~N N 34H), 5.8 (s) and " | | 2 HCl 6.8-7.5 (cm 5H CN
2] Q (400 MHz, 599 39%
o”sa o DMSO-de): 1.2- | (M+1)*
' t\N\/\/\N O 1.9 (cm, 3H)! 1.9
i O (s, 3H), 2.0-4.8
HOAc -
o oN (cm, 20H), 6.4
& 7.8 (cm, 7H), 8.0-
8.2 (m, 1H), 8.6
(d, 1H)
30 | HO (500 MHz, 519 63%
\O\l\c\ CDClLy): 1.5-4.1 | (M+D)*
N\/\E/\N (cm, 33H), 6.0-
. 7.4 (cm, 6H)
F
31 O/\ (500 MHz, 519 38%
K/Nt\ CDCL): 0.94.1 | (M+D*
N~ (cm, 33H), 6.0-
i~ 7.4 (cmm, 6H)
CN
F
32 <—0 (400 MHz, 561 52%
OG CDCl): 1.44.1 | M+D*Y
\C\N\/\:/\N (cm, 35H), 6.1-
| 7.4 (cm, 6H)
J T
F




F 39 (400 MHz, 491 75%

(cm 3H),
PCT/ SE200

7.2- CN 7.3 (m 2H),

3- Cyano- I\I-wg%%?é%

#14- di chl or ophenyl ) - 4- [ 3- (1- oxi dot hi orRSFTFHEPHAVNY| ) azet i d

7.
45 Exanpl e 40

5

N-'Cc CDC]3):1.2-4.0 (Mrl)+ N (cm 29H),
F (d, 1H WD 2004/110344

6.8- 7.2

in-1- vllbutyl 1-N-nmethyl=I-naphtham de diacetate O.S* ON O 2 HOAc C OCN
a s 43
3-Cyano-N-[ (2S)-2-(3, 4-di chl orophenyl ) -4-(3-thi onmorphol i n-4-ylazetidin-I-yl)
butyl]-N- met hyl - 1-napht hani de acetate (see Exanple 24; 127 ng, 0.20 mol)
was di s$ ea m—acetic acid (10 mL) andt SUl T antzpgol uyi S
added h}g eroxide (0.04 nL of . 30% aqlcjtggqgﬂggl uti on 503.3 8:1%) The
m xture{wa at roomteg e for| GDCtxyls2-Hdhlen c[MMt)ég with |water.
The sol ent was r e 8 thg mxture to gilve io resi due, ’
whi ch WS purified by reversgd chr ormdt a%ﬂiastfbl ng a m xtjure of
acetonifrilie and 0.1 M ag#fni um acet ate aq. mg 4%(@sﬁ/?l?tal ned §2 ng (135%
of the fitlie conpound whitelsolid. 1H N n? DVSO- d6) : 112-2.2
(m 3H)| 1.9 (s, 3H), 2¥°3.6 (m°N20H), 4.|4s(tH)in, 1H), {6.4-7.84 (m 2H),
7.4 (dd| 114), 7.6-8.2 (5H), 8.6 (d, 1H); jLCMS: nmlz 583 |( M+1) +.
34 0“\ (500 MHz, 519 41%
&/N\D CDCl;): 1.2-4.2 M+t
N\/Y\T (cm, 33H), 6.0 (s)
and 6.6-7.4 (cm,
CN 6H)
F
35 /\I (500 MHz, 498 35%
?\/N\C\ DMSO-dg): 1.3- | (M+1)™
N\/\/‘rlq 4.1 (cm, 34H), 5.6
HOAG (d), 6.2 (s) and
F 6.6-7.4 (cm, 6H)
F
36 HO\O (500 MHz, 598 10%
Nt\ Q CDCls): 1.5-3.8 M+
N\/\E/\rlq | (cm, 25H), 6.2-
1.3 (cm, 6H), 7.6
Br (s, 1H)
F
37 /w (500 MHz, 631 34%
i/N\C\ O CD;OD): 1.8-2.2 | M+D)™
N\/\/\T ! (cm, 2H), 2.8-4.8
2 Hal (em, 21), 6.9-7.5
Br (cm, 6H), 8.0 (d,
r F 2
1K)




15 Exanpl e 41 3-Cyano- N-{

2- (4-cyanphenl ) -4-[ 3- (1- oxi dot hi onohol i n-4-yfazetidin-1-yll butyl |-N
mahl-l-na%? m de acetate O\Sde VN HOAc CN CN 20

3- Cyano- N 24 ﬂ”(f’ﬁ'é nophenyl ) - 4- ( 3-t hi onor phol i n- 4- yl azetBH/SFE2004009990t y| ] - N-m
et hyl -1- napht ham de acetate (see Exanple 28; 60 ng, 0.10 nmol) was

di ssolved in a mxture of WO 2004/ 110344 PCTI SE2004/000901 46 acetonitrile
(3 nL) and CH2C12 (1 nmL) and to the resultant solution was added a catalytic
anount of FeClB with cooling. The m xture was stirred for 5 mn and then

peri odi C zo Mg, 0. 1T Mol was add T ont i nued
overni ghtsga t C] Another catal ytic anmount OEF EEep q%s gl %15 an g.((;ldl tional
porti on}of acid (26 my ) s myl ) 4uas(carjded. 'I(M:H égdction

m Xture|was| stirr
The m xtiurg was extracte
wth watler [and t hen dry

d t hen %enched by dd|t| or of Na2S2G8.
] 4dhd> 8K aé)‘idgcnl cs ' vashed [twice

% r.,.v The gnoved Ry
evapor atti on and2t¥&k pro was rified bysé)éyeﬂtsed %Ig e chroﬁnt ogr aphy
using a| mxture of acetgnitrile &Hd 0.1 MJamoni um acetate aq. |There |was

obtained 25 ng (41% 10 &f the title corrpodnd as a pale yellow dolid. {IH
NVR: (4 , r‘nmm 1.4-2.0 (cm3H) 20 (s 3H) 211-4.3 (lcm H)

6.4-8.0|P8 (EIR% (s 111); LOVS: mz 54400 MHz.+  EXA%I es‘ﬂé%?ﬂh’e
| S

fol I owi ng clo nds, whi ch areotab ated bl ntihesized in a
anal ogoys |i y to that of Hkanp 40 and @g%ﬁﬂ?uémht he apprﬁrpri ate
i i seexhel ow) : |[Jchy, BOHRl6E-0- F 1

t hi onor pholj ne ,
(2S)-2-(3, 4-di chI orophen‘1 i h [ oxi dot|hi onor phol i n-4-yl ) azati di n-

1-yl ] butfyl }} N- met hyl benfam]de acetate (Ex 4752 (om, 3H), 7.2-
[(2S)- Zp(S 4- Di chl or ophé ) - 4- ( 3cmxi dot hi anps ?ﬂ‘loﬁf{f’fs yljazeti di|n- 1- yl;) but yl

] - N-net hyl - £

(d, 1H)




3,5-bis(trifluoronethyl)benzam de acetate (Ex 43), 3-Cyano N-{(29)-2-(3,4 20
di chl or ophenyl ) - 4-[ 3- (1- oxi dot hi onor phol i n-4-yl)azetidin-1-yl]butyl}-N nethy
|-5,6,7, 8- ég ? dronapht hal ene- 1- car boxam de acetate (Ex 44),
3- Oyano- N} 'ﬁ“zl %3%dbr ophenyl ) - 4- PCT/SE2004/000901
[ 3- (1- oxi dot hi onor phol i n-4-yl )azetidin-1-yl]butyl }-Nnethyl-I|-naphtham de
acetate (Ex 45), 45
3-cyano- N-{2-(4-fl uorophenyl)-4-(3-(I-oxidothionorpholin-4-yl)azetidin-1-yl]
butyl)- N-nethyl-5,6,7, 8-tetrahydronapht hal ene-1|-carboxam de acetate (Ex 46)
andN- { 2-
Fl uorophen‘y‘a@)—l%#3 (1- oxi dot hi onor phol i n-4-yl)azetidin-1-yl]butyl}-N nethyl -
3, 5- bi s@tCydnoudr th(4.4-dechicaopieta yidelef3atl eoxidothid hidhin-&yhbdetidas1-of t he
t hi onor phal j ne. i nt er nedi at e u;se%,i n the exanples bel ow are described in

2 drpethyly] -maphing IALCRE (see Ex 1?, Ex 43 (see Ex 4), Ex 44

30 (see Ex 7), Ex 43 (see Ex 27), Ex 46 (see Ex 9) and Ex 47 (see Ex 10). WO
2004/ 110344 PCT/ SEZOgZ\[/ (?0901 47 Ex Conpound 'H NVR LCVB Yield 42 O S
c

(300 MHz, '576 1% | . 1.6 (b, (Mi+ , 1.8 (b, 1H), 2.0 (s,
3H), 2.2- HOAc \ | 8\(cm 21H), |O 6 6 (cm 6H) 43 O S~ (300
Mz, 644 9% ON O CD3CD): 1. H\Q/(M*N 3 (cm 211), 2.0 (s, i |
/ 3H), 2.2-4.0 (cm  HOAc ¢ O CF3 :18H), a (GHoak). 8.1 (s,

cl CN
Cl

5 3-Cyano-N-[(28)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl-1-naphthamide acetate (see Example 24; 127 mg, 0.20 mmol) was dissolved in
acetic acid (10 mL) and to the resultant solution was added hydrogen peroxide (0.04 mL of
30% aqueous solution, 0.35 mmol). The mixture was stirred at room temperature for 3
days then diluted with water. The solvent was removed by lyophilising the mixture to give

10 aresidue, which was purified by reversed phase chromatography using a mixture of

acetonitrile and 0.1 M ammonium acetate aq. There was obtained 52 mg (35%) of the title
compound as a white solid. 'H NMR (400 MHz, DMSO-dg): 1.2-2.2 (m, 3H), 1.9 (s, 3H),
2.3-3.6 (m, 20H), 4.4 (c m, 1H), 6.4-7.6 (m, 2H), 7.4 (dd, 1H), 7.6-8.2 (5H), 8.6 (d, 1H);
LCMS: m/z 583 (M+1) ™,

15

Example 41

methyl-1-naphthamide acetate

Osg ~
K/N\C\N o ‘

N
| - HOAc

CN
20  3-Cyano-N-[2-(4-cyanophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-1-

naphthamide acetate (see Example 28; 60 mg, 0.10 mmol) was dissolved in a mixture of



111) 44 OS (400 MHz, 587 37% N " CDC13): 1.4-4.4 (Mrl)+ N (cm 35H), 6.7
7.2 (cm 2H), 7.3  HOAC CI CN(s, 1H), 7.4 (s, O 1H), 7.5 (d, 1H) 45
OON (40 3 42% | CDC13):1.4-2.0 (Mr1)+ N N (cm 3H), 2.0 (s,
3H), 2.1- é’r‘rf“ Hioac CN 20H), 6.4-8.0 F (cm 911), 8.BCT/EF200404p9000

2004/ 110344 PCT/ SE2004/ 000901 48 46 O ON (400 MHz, 537 38% o CDCL3):
1.4-2.0 (Mr1)+ NN ' (cm 6H), 2.0 (s, 46 | | | / 3H, 2.1-4.0 (cm HOAC CN
25H), 6.9-7.4 F (cm 6H) 47 O S | (400 Mz, 594 47% o CDC13):1.4-2.0
(M) + ~N N\ CF3 (cm 3H), 2.0 (s, | | / 3H), 2.1-4.4 (cm

acetonitrile (3 mL) and CH>Cl; (1 mL) and to the resultant solution was added a catalytic
amount of FeCls with cooling. The mixture was stirred for 5 min and then periodic acid (26
mg, 0.11 mmol) was added whereupor stirring was continued overnight at 0°C. Another !
catalytic amount of FeCls as well as an additional portion of periodic acid (26 mg, 0.11

s  mmol) was added. The reaction mixture was stirred at 0°C for 2 h and then quenched by
addition of Na,S>0;. The mixture was extracted thrice with CH,Cl; and the organics
washed twice with water and then dried over Na,SOy. The solvent was removed by
evaporation and the product was purified by reversed phase chromatography using a
mixture of acetonitrile and 0.1 M ammonium acetate aq. There was obtained 25 mg (41%)

10 of the title compound as a pale yellow solid. 'H NMR: (400 MHz, CDCl): 1.4-2.0 (cm,
3H), 2.0 (s, 3H), 2.1-4.3 (cm, 20H), 6.4-8.0 (cm, 9H), 8.2 (s, 1H); LCMS: m/z 540 (M+1)".

Examples 42-47

The following compounds, which are tabulated below, were synthesized in an analogous

15  way to that of Example 40 and Example 41 using the appropriate thiomorpholine
intermediates (see below): 3,5-Dichloro-N-{(25)-2-(3,4-dichlorophenyl)-4-{3-(1-
oxidothiomorpholin-4-yl)azetidin- 1-ylJbutyl }-N-methylbenzamide acetate (Ex 42), V-
[(28)-2-(3,4-Dichlorophenyl)-4-(3-oxidothiomorpholin-4-ylazetidin- 1-yl)butyl ]-N-methyl-
3,5-bis(trifluoromethyl)benzamide acetate (Ex 43), 3-Cyano-N-{(25)-2-(3,4-

20  dichlorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-yl]butyl } -N-methyl-5,6,7,8-
tetrahydronaphthalene- 1-carboxamide acetate (Ex 44), 3-Cyano-N-{2-~(4-fluorophenyl)-4-
[3-(1-oxidothiomorpholin-4-yl)azetidin-1-yl]butyl}-N-methyl- 1-naphthamide acetate (Ex
45), 3-cyano-N-{2-(4-fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-ylJbutyl } -
N-methyl-5,6,7,8-tetrahydronaphthalene- 1-carboxamide acetate (Ex 46) and N-{2-(4-

25 Fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-ybazetidin-1-ylibutyl }-N-methyl-3,5-
bis(trifluoromethyl)benzamide acetate (Ex 47).

The syntheses of the thiomorpholine intermediates used in the examples below are
described in the following referred Examples: Ex 42 (see Ex 1), Ex 43 (sece Ex 4), Ex 44
30 (see Ex 7), Ex 45 (see Ex 27), Ex 46 (see Ex 9) and Ex 47 (see Ex 10).



HOAc CF3 21H),
3- Cyano- N- 1( 2S) -

Nk‘i‘( 3

vl | butyl
3- cyano-

yl)azetidi n-

35 ng, 0.058 mmmol) was

4
4-
| -

6.7-7.4 F (cm 5H), 7.5 (s,
2-(3,4-d
net h{l n
38,

wl 1

1H), 8.2 (s,

1H  Ex
e

anpl e 48

i chl orophenyl ) -4-[3-(4-oxopiperidin-I-yl)azetidin-1-
apht ham de diacetate O N O 2 HOAc
4-di chl or ophenyl ) - 4-[ 3- (1, 4- di oxa- FEHIYYPY15] dec- 8-

CN s C

1-yl' ] butyl}-N-met hyl - | - napht ham de diacetate (see Exanple 25;

di ssol ved in agfew drops of acetone-water (1:1) and

to the resultant solution was added pyridinium p-toluenesul fonate (43 ng,

0.17 mmol).

for

The m xture was subjected to to m crowave single node heating

10 mn and then the sol vent was renoved by

evaporat i

on.

The residue was

dissolved in CH2CI 2 and the solution was washed with_ NaHCO3 aq. then dried
over l\/g\SCEk Gempoahdof sol vent by evaporati O'rHNMRded an dLCMS Wiy as
puri fied re\vl%lr Sed nhacn chronpat ng_tanh\l 1 a¥a aal = ile
and WO 2[6@4 PCT/ SE2004/ 000901 49 0. 1GNP Mkeni um 2 afe THere
was obt ai ned (89% of the title conp %? J . "H NMR
(400 MHz, OD3 %V .2 (cm 3H)c¥ 1.9 (s, u(g ,GE’%'.13§ .’0 OH), §.4-7.8
(cm 7H), 8lo NLH)~86. . 37), Mgz(b568),( M+1) +. 4 s Exgnpl e
49 The flol | bW| ng corrpound whi ¢ I atled bel ow, was |synt hesi zed i|ln an
anal ogows V\Py to that of BExarpl e 4 1B ng L%@ (%éﬁ 0%)?‘1 atle ketal| derivative
(see Ex [15) N-{2HQAc f| uo enyl ) - 4-i[ 3- (4J 9§?&hpflr}bd' n- I -yl)lazeti qi n- |
-yl I butyl }FNnethyl-3,5- Cl Cl | ’ ’
Cl 6.8-7.6 (cm, 6H)
43 0§S/\| (300 MHz, 644 9%
k,N\C\ 0 CD;OD): 1.5-2.0 | (M+1)*
NN CFs | (cm, 2H), 2.0 G,
. 3H), 2.2-4.0 (cm,
HOAc
Q\Cl CFa ISH), 6.8-7.8
Cl (cm, 5H), 8.1 (s,
1H)
44 0<~S/\ (400 MHz, 587 37%
K,N\E\ CDCl): 1444 | (MsD)*
N\/\/\T (cm, 35H), 6.7-
2 7.2 (cm, 2H), 7.3
HOA
i Q\c, CN | (s 1H), T4,
Cl 1H), 7.5 (d, 1H)
45 OQS/\' (400 MHz, 533 42%
k_,N\C\ o O CDCl): 1420 | (M+1)*
N N O (cm, 3H), 2.0 (s,
3H), 2.1-4.3 (cm,
HOA
) CN 20H), 6.4-8.0
. F (cm, 9H), 8.2 (s, R
1H)




bi s(trifluoronethyl)benzanlide.
MHz, 574 71%
7.9 CF3

(s

1H)

~N CDC13):1.5-3.9 (M1)+ i

CF3 (cm 23H),

F Exanple 50 3-Cyano-N-f

6.8- i

(2S) - 2- ( 3.WMOgAILGHbphenyl) - 4- 13- (4-fl uoropi neri di n-1 yl pemekiodi/svodbor

Yl but yl') - N- et hyl
trifluoride (7 ng, 0.044 mmol) was dis
stirring under argon to -65C 3-Cyano-

-1-naphthamde FNC N dC

CNis C
|l ved in dry CH2C

e

2 and

10 Ex Compound H NVR LCMS Yield 49 0 (400
7.6 (cm 6H),

Di et hyl am nosul f ur

cooled with

{(2S)-2-(3, 4-di chl orophenyl)-4-] 3-

(4- oxopi perldln 1-yl)azetidin-1-yl]butyl}-Nnethyl-I-naphthan de (Exarrple

26; 40

A 1 n—dryv CHRCT

2. (0.5

Was

t hen adﬂlgé axternal WO 2004/ 110344 P “@Eﬁé@iﬁ)oogol 530 ¢ cﬁf{‘?ﬁg was
renoved tand{ th utlon was stirged Lo 1 he ¥ t-ure wa
quenched by dro it to a sat dat Iuhgg?ﬂg’f ‘Na n(amf() g nL). {The
organi c| soj uti on vva j nd| fiche 6H)r2.e Gs,ovier I\/gSCM. The
sol vent {was| renoved by evaporatlion there _was obhtained 5 ng |(12% |of the
title canpound as an oil. MR s 0 MHz) 38p3doyO(emg-p 6 (crmy 7H),
2.6-3.3{(cn 7H), L 4. 4 9H) .3{_@) oldl), 7.0-8.4 |(cm 7H),
8.4-8.6|(m{ 1H), 8.9-9.0 (dJ 1H); m z ?Mu)
F (cm, 6H)
47 0\\8/\| (400 MHz, 594 47%
K,N\C\ 0 CDCL): 1420 | (M+1)*
N N CFs | (cm, 3H), 2.0 (s,
| 3H), 2.14.4 (cm,
HOAc
CF, 21H), 6.7-7.4
F (cm, SH), 7.5 (s,
1H), 8.2 (s, 1H)
Example 48

3-Cyano-N-{(28)-2-(3.4-dichlorophenyl)-4-[3-(4-oxopiperidin-1-yljazetidin- 1-yl]butyl } -
N-methvl-1-naphthamide diacetate

O

e i 0]
N\/\/\
Y N
l O . 2 HOAC
Cl

3-cyano-N-{(2S)-2-(3,4-dichlorophenyl)-4-[3-(1 ,4—dioxa—8—azaspiro[4.S]dec—S-yl)azetidin-
1-yl]butyl }-N-methyl-1-naphthamide diacetate (see Example 25; 35 mg, 0.058 mmol) was
dissolved in a few drops of acetone-water (1:1) and to the resultant solution was added
pyridinium p-toluenesulfonate (43 mg, 0.17 mmol). The mixture was subjected to
10 microwave single node heating for 10 min and then the ;;olvent was removed by
evaporation. The residue was dissolved in CH2Cls and the solution was washed with
NaHCOj3 aq. then dried over MgSO,. Removal of solvent by evaporation yielded an oil,

which was purified by reversed phase chromatography using a mixture of acetonitrile and



Exanpl e 51 The foll ow ng conpound, which is tabul ated bel ow, was synthesi zed
I n an anal ogous way to to that of Exanple 50 using the appropriate al cohol

deri vatlv 3- Cyano- N-{ 2-

(4-f1 uorop éﬁ’@‘?‘f&ﬁ“h (4-f 1 uor opi peri di n- 1-yl ) azeti di n- | PETSBY044000901
}-N-nethyl -5,6,7, 8- tetrahydronapht hal ene-1-car boxam de. Ex Conmpound R NVR
LCM5 Yield 51 F (400 MHz, 521 6% N ‘90 CD3CD): 1.5-4.2 (Mrl)+ NI | \
(cm 34H), 4.5 HOAc | 4.8 (m 1H), 5.8 CN(s), 6.8 (s) and F 7.0-7.5 (cm
6H) 1s Exanple 52 ‘

i i‘Pf’be‘M pitly fer e . TR ERY oo o B Y o Rl i et 1
APt oy L net i )Ma 0] -3 (7 ?ﬁ%ffﬁﬁ%‘ﬁﬁ*‘”ﬁﬁ”“s SEedin Sy

met hgnes n%ﬂﬂ% mﬁi gl-@",s-%émrdH)Og ﬁédnﬁ %@){rﬁlé?ﬁ Ml per azi r'l)é (1 ni,
9.0 mml) were dissolved in CHC12 (1.5 nm) and the resultant m xture was

subjected to microwave single node heating for 5 mnutes. The sol vent was

renoved Myﬂgation s and the product was purified by reversed phase
chr omat ogr ap using a m xture of acetonltrlle and 0.1 M anmmoni um acet ate

aq. Ther dhgde @ngcramowdrgvl{l@b tehulstedbelow) was pymthssizad iman analpgous %yl i d. 1H
NVR: (50Q, Mk of BB 48 Ising tnaltt Bridte kbeal Erivaivsee Ex 15): N-{2-(4-

fluorophenyl)-4-[3-(4-oxopiperidin- 1-yl)azetidin- 1-yl}butyl }-N-methyl-3,5-

bis(trifluoromethyl)benzamide.

10

Ex | Compound TH NMR LCMS | Yield
49 | O (400 MHz, 574 T1%
U\C\ CDCly): 1.5-3.9 | (M+D)*

N N CFs | (cm, 23H), 6.8-

| 7.6 (cm, 6H), 7.9
CF, (s, 1H)
£
Example 50

1{butyl }-N-methyl-1-naphthamide

TS
®

cl CN
Cl
Diethylaminosulfur trifluoride (7 m:g, 0.044 mmol) was dissolved in dry CH2Clp and
cooled with stirring under argon to —65°C. 3-Cyano-N-{(2S)-2-(3,4-dichlorophenyl)-4-[3-
(4-oxopiperidin-1-yl)azetidin-1-yl]butyl }-N-methyl-1-naphthamide (Example 26; 40 mg,
0.071 mmol), which was dissolved in dry CHaClp (0.5 mL), was then added. The external

15



(cm 8H), 8.4 (d, 111); LCMS: mz 564 (Mtl)+. 1o Exanples 53-54 The

fol | owi ng conpounds, which are tabul ated bel ow, were synthesized in an

anal ogous wiBNol ﬁo_;,_ﬂat of Exanple 52 using the appropriate am ne and

nmesyl ate i N hed Hees (see below): PCT/SE2004/000901
N-[(2S)-4-[3-(4-Acetyl pi perazi n-1-yl)azetidin-1-yl]-2-(3, 4-di chl orophenyl)bu
tyl]- 3-cyano-N-nethyl -1 -napht ham de ag@etate (Ex 53),
3-Cyano-N-[(2S)-4-[3-(4 15

cyanopi peridin-I-yl)azetidin-1-yl]-2-(3, 4-dichlorophenyl)butyl]-Nnethyl-I-
apht ham dgoliBC@hsietovE amfthe sdidBios Wak BESaBfoRl H. The adhchign ARgtufEkAanesul f onat e

I nternmedi ates used in the exanples below are described in the foll ow ng
r ef er r ed quendhod by dngiping ibto 4 satarated solutiomiofiyabQadiq2(d wby drherrganiex 53 (see

vet 1 16) SSRISES D Sinve et e enon B S Mstitg osi umesd by

CD3QD) : ﬁaap%rﬁl(fnl\ﬂh@tﬁere Wis @bfaﬁ{&i 5219%12\/\8 éfthg tlﬁe Zmﬁﬁélﬁf@ as Aoil, FTHANR HOAC |
8.0 (m 1H), 4. (d 2004/ 110344 PCT/ SE2004/ 000901 52
54 NC5 - (mm% GfPsOD:n 1 842. 6 (e, TH) HEBe3. TGN E)CB.4-4.4 (cm, 9H), 5.0-5.3 (om,

1H), 7.0-8.4 (cm, 7H), 8.4-8.6 (m, 1H), 8.9-9.0 (d, 1H); LCMS: m/z 567 (M+1)*.

Example 51
The following compound, which is tabulated below, was synthesized in an analogous way

10 to that of Example 50 using the appropriate alcohol derivative (see Ex 14): 3-Cyano-N-{2-
(4-fluorophenyl)-4-[3-(4-fluoropiperidin- 1-yl)azetidin- 1-ylJbutyl }-N-methyl-5,6,7,8-
tetrahydronaphthalene-1-carboxamide.

Ex | Compound 'H NMR LCMS | Yield
51 F\O (400 MHz, 521 6%
N\C\ o) CD;OD): 1.5-4.2 | M+1)*
N N (cm, 34H), 4.5-
4.8 (m, 1H), 5.8
» HOAC
CN (s), 6.8 (s) and
F 7.0-7.5 (cm, 6H)
15 Example 52

yllbutyl}-N-methyl-1-naphthamide

N

I\,N\C\N\/\/\N 0 ‘

: E O . HOAG

Cl CN
a



Preparation of startine materials The starting materials for the exanples
above are either commercially available or are readily prepared by standard

nmet hods f ) materials. For exanple, the follow n S reactions are an
i |1 ust rat‘&(gg%'fbagwﬁot alimtation, of some of the st argﬂf@“:%‘l/@,ﬂ“t"ﬁl S.

Met hod 1 F(2S)-2-(3.4-D chlorophenyl)-4-(3-thionorpholin-4-ylazetidin-

| -yl)butyll methylanline dihydrochlorgge ONt NH 2 HCI CI 10 d (a)

4-11- (D phenyl met hyl ) azeti di n-3-yl]thionorpholine A m xture of

1- (D phenyl et hyl ) azeti di n-3-yl net hanesul fonate (see J. Og. Chem; 56;
1991; 67329351 R __ﬂa(??] b hne 4 Al [l PEA (4.9
g, 38 %??]%g (;yga#lf)ﬁlxe ('t)l%/o Pgllhgtﬁyﬁ 5@%25 \?gﬁ ’zft (?F@g%?@lmzlaggﬁk%@

evapor atyl owrtienesulforate €8icthod 165 8Waw, Pd6tmmbl) ned me¢thelpipe@4dE (2 mhd.0laHCO3 ag.
The organi c. | ayer, was was twce_.w NaH ag. and then extracted with
an aqued@?og&f“'\f}? ‘5‘6%,\5\?‘1 @i&i&& \chg Hll()éﬁ‘;g‘eﬁﬁs‘gﬁam m%}t‘.’re'l"??é SHE’G‘étSaéo | ayer was '
cool ed' D ' ' ' aq. The
i Xt ur e e SRR g o e e S R oy ey PR

or gani c aadkhet produotaas gorified by esvelvg®pHasa mhranieographyonsinl oynixuspdr at i on. There
was 20 obtained 9.

4- 1- ( diaﬁﬁ@h‘%ﬂﬁ@flﬂél 1?@%%91?}58@9@& ¥ Sheferasiabtaneds> medafed ofibesiileas 110344

PCT/ SE2 a . : h &5x.6m 4H),
2.7 (m Apoe g whik Ild. SHRBAL 3s0d YEhOr, 6 PR 0 PR 6588 ™ 0y
(m  10H)(cmlEBBS . 4vfdz 1BZL.CMS1n/z 564 (MB)) *4- Azet i di n- 3-yl t hi onor phol i ne
di hydrochl oride 5 4-[1-(Di phenyl net hyl)azetidi n-3-yllthionorpholine (1.0 g,
3.1 mvol) was dissolved in

10  Examples 53-54

The following compounds, which are tabulated below, were synthesized in an analogous

way to that of Example 52 using the appropriate amine and mesylate intermediates (see
below): N-[(2S)-4—[3-(4-Acety1piperazin-1-yl)azetidin-l~yl]—2—(3,4-dichlorophenyl)butyl]-
3-cyano-N-methyl-1-naphthamide acetate (Ex 53), 3-Cyano-N-{(25)-4-[3-(4-

15 cyanopiperidin-1-yl)azetidin-1-y1}-2-(3,4-dichlorophenyl)butyl]-N-methyl-1-naphthamide
acetate (Ex 54).

The syntheses of the amine and methanesulfonate intermediates used in the examples
below are described in the following referred Methods (Meth) or in the following cited

20 documents: Ex 53 (see WO 96/05193 and Meth 16) and Ex 54 (see Synth Commun; 1990;
17571767 and Meth 16).

Ex | Compound 'H NMR LCMS | Yield
53 1 (500 MHz, 502 |3%
07N CD:OD): 1.2-3.8 | (M+1)*
K/N\C\NW\ f ‘ (cm, 29H), 6.4-
r N O 7.8 (cm, 7H), 7.9-
' ‘ . HOAc 8.0 (m, 1H), 8.3-
f o N e4@ m




CH2C12 under nitrogen and stirred at OC during the addition of 1-chloroethyl
chloroformate (1.3 g, 9.2 mol ). The m xture was stirred for 90 mn and then
met hanol (1 nlL) was added. The solution was refluxed for 20 m 3
sol vent vWA® 08i0¥d by evaporation. To the residue maspgaﬁﬁamﬂggfghe (10
mL) followed by isopropanol (10 nL) to and the m xture was then refluxed for
30 mn and then placed at roomtenperatsgre overnight. The m xture was
cooled and the precipitate was collected by filtration. There was obtained
250 ny (51@@ of 4-azetidin-3-ylthionorpholine dlhydrochlorlde as a pale
brown sat NEE NMVR (400 VHz,  DVBO-d6) 2747 3-8 (T 8147 0—¢ LI‘I), 4.3
L “1h). 15 (o) TR 3P

(m 114)[," 4.5 b, 12H 92(b 1H) 104(b

((25)-2-{(3, 4-di f bl i n-4-yl azet i dim+i)*

yl ) but yljj met ‘

[ (2S)-2-)(3, 4 Nyl carbamate (pee WO B5/05377;

610 ny, |1.8

oroet hane (20| nL) and to the
resul tant 20 sol utiHoacwas &

B- yl t hi onor pho] i ne hydr ochljori de
(430 ng,j 1.9 mmol) follo n of sodiumtr|acet oxyborohydri de
(480 ny, 2.% mol ). The Lure was stirred at roomtenpgraturef for 5 h and
then trijethylamne (0.73 nL, 5.2 mmol) was|added. The repction m xturle was
stirred for 2 h and then partitioned between CH2CI2 and HCO3 aqg. The
organi c Iayer was mashed with water and the conbined 25 organic sol utions
eparg Glartinganaterialit was renoved by evaporatlon to yield an

oi |, whi \ s C everse hase col a_m xture of
acetonitfﬁe %{HEE a%aﬁ?%r%@% Fﬁngkegta veeagael goﬁ’ﬁberr% YﬁY E’%E fns were
extract edreddilyprefirbEby sthfidar® hibstuds o kidvaimuasiali Fetkxakle, MO@H% t hen
the solvent was renoved by evaporation. There was obtained 266 ng (31% of
tert - but yneacft(ogg;mezan(lgu&tcagpgmlﬁ mebh hnyqagxmg &f some of the starting materials.

4- (3-thi onorphol i n-4-yl azetidin-1-yl)butyl]nethyl carbanate as an oil. 1H NWR
(400 WMHz, CDC13): 1.4 (s, 9H), 1.5-3.5 (¢ m 23H), 7.0 (dd, 1H), 7.3 (d,
1H), 7.4 ARtholdlll); LCMS: niz 488 (M+1)+. WD 2004/110344 PCT/ SE2004/ 000901
54 R

dihydrochloride

Ci
(a) 4-[1-(Diphenylmethyl)azetidin-3-ylJthiomorpholine
A mixture of 1-(Diphenylmethyl)azetidin-3-yl methanesulfonate (see J. Org. Chem.; 56;
1991; 6729; 10 g, 31.5 mmol), thiomorpholine (3.9 g, 38 mmol) and DIPEA (4.9 g, 38

mmol) was refluxed overnight. The volatiles were removed by evaporation and the residue

10

15 was partitioned between CHCl, and NaHCO; aq. The organic layer was washed twice
with NaHCOj; aq. and then extracted with an aqueous solution of citric acid (3x70 rnL of
IM). The aqueous layer was r;ooled ‘and then pH adjusted with aqueous NaHCOj3 and then *
2M NaOH aq. The mixture was extracted with a mixture of CH>Cl,-EtOAc-ethanol and the
organic solution was dried over MgSOj and then removed by evaporation. There was

2  obtained 9.3 g (91%) of 4-[1-(diphenylmethyl)azetidin-3-yl]thiomorpholine as a pale



(d) [(29)-2-(3, . . o .
4- Di chl or ophenyl ) -4- (3-t hi onor phol i n-4-yl azetidi n-1-yl)butyl Jnet hyl anzi zze
di hydrochl oride ' ' tert-Butyl

[ (25) - 2- (YUY ophenyl ) - 4- (3- t hi onor phol i n- 4- yI azetRCIY$E2004£00901

yl ) butyl ] met hyl carbamate (260 ng, 0.53 mmol) was dissolved in ether (15 nlL)
and stirred during the dropw se additgen of HCL(15 nL of 4M di oxane
solution). The m xture was stirred at roomtenperature for I h and then the
sol vent was renoved by evaporation. There was obtained 270 ng (100% of

2S) - 2- (,3uds diehl ) (. i Bl
U aze | e SHIE AOPPREUD Mrtz, COERLAPLENE) 27 dm, 410, 28 6 240 0 i
(300 MHz 1H)03.COROZH), 414 @; PHE 7(17.42h, 10H); LCHS: B 3280+H.’8 (cm 19M 7.4 (d,

1H), 7.6 (m, 2H,; LCMS: mz 388 (M+l) Method 2 |
f(2S)-2-(3,4-Di chl orophenyl ) -4-[ 3-(1- oxi dot hi onor phol i n-4-yl )azetidin-1- 1s

yl ) but yl h ) Ne. i . i~ -lH()Ac [:?-- Cl

[(29)-2- @?3‘.‘3@%ﬁ%"ofﬁfé%éﬁ‘?’fﬁ?‘?ﬁ?%ihy’%%’#g?‘pﬁo| i n-4-yl azetidin-1-yl ) butyl | met h
yl am ge 4y dDipiengimetbyljaendiv3-yidklichorpidlingy1.0G:, 34 wmol)) waswedissdivedahved in
acetic acid and to the resultant solution was added h drol(i:;en per oxi de (0.05

nL of 35%He&inyidder aittogen el stigred 4t 67C dweng the additinn of tnchlofeethdt i rred at room

t enper at a V, r . ' e

o) due. warefBimde 713 &7 0% BN S PhoiEBlenbner R Rit o0 B URRIELREBIIONED e
added MP-nilaywasemlded. ' Hirisoivion 3s gefhixed fd820mm 4@l thebolvant-wesuasiovekhyn) . The
m xture was stirred for. 30 mn_and then filtered whereupon the sol vent was

r ﬁm)ved ISy aRay et ;p it]@ﬁ'}l:esijﬁﬁ@w}gﬁ adilediacogne ng)rm}_,) E@C’Wd bz jsapseranghdd éI_‘L)
oh Ot 046G L 8550 551 A8 DL PotBinrhplFN U

[ (25) - 2- (O3erhighit.cCTHeanixpire Mgk todled and fheN%Kécﬁpitdﬂé waDEgieted by4ilithiiGz Ghedi n- 1-
yl }butyl } et hyl. am ne diacetate. 'H N 400 MHz, CDC13): 1.6-1.8 (m 2H),
1.9 (s, 6 obigined?58ma (H70) eérazstidinedyShiomytpholige dihydrochloride as a pale

brown solid. 'H NMR (400 MHz, DMSO-dg): 2.4-3.8 (cm, 8H), 4.0 (b, 2H), 4.3 (m, 1H),
4.5 (b, 2H) 9.2 (b, 1H), 10.4 (b, 1H).

i5

(c) tert-Butyl [(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-
yl)butyl]methylcarbamate

tert-Butyl [(25)-2-(3,4-dichlorophenyl)-4-oxobutylJmethylcarbamate (see WO 95/05377;
610 mg, 1.8 mmol) was dissolved in 1,2-dichloroethane (20 mL) and to the resuitant

20  solution was added 4-azetidin-3-ylthiomorpholine hydrochloride (430 mg, 1.9 mmol)
followed by the addition of sodium triacetoxyborohydride (480 mg, 2.2 mmol). The
mixture was stirred at room temperature for 5 h and then triethylamine (0.73 mL, 5.2
mmol) was added. The reaction mixture was stirred for 2 h and then partitioned between
CH>(l; and NaHCO; aq. The organic layer was washed with water and the combined

25 organic solutions were dried over MgSQOjy. The solvent was removed by evaporation to
yield an oil, which was chromatographed on a reversed phase column using a mixture of
acetonitrile and 0.1 M ammonium acetate aq. The appropriate fractions were extracted with
ether. The organic solution was dried over MgSQO, and then the solvent was removed by
evaporation. Tl;ere was obtained 266 mg (31%) of rert-butyl [(2.5')—2—(3: ,4-dichlorophenyl)-

30 4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]methylcarbamate as an oil. "H NMR (400
MHz, CDCls): 1.4 (s, 9H), 1.5-3.5 (c m, 23H), 7.0 (dd, 1H), 7.3 (d, 1H), 7.4 (d, 1H);
LCMS: m/z 488 (MM+1) ™.



2.3-2.4 (m 1H, 2.4-2.5 (m 7H), 2.7-3.0 (m 104, 3.1 (m 1H), 3.6 (m
2H), 7.0 (dd, 114), 7.2 (d, 1H

(
, 7.3 (d, 1H), 8.2 (s, 2H); LCVS: mz 404
(M-1) Met hod. 3

S

2- (4- Fl uoPShHEHIA%444_ ( 3- t hi onor phol i n- 4- yl azet i di n- 1- yI IRSYSE2PMOOMRPANi ne

hydrochloride ~N NH HCl F (a) tert-Butyl [2-(4

fl uorophenyl ) pent - 4- en- 1- yl Jnet hyl car bggmat e

[ 2- (4-fluorophenyl)pent-4-en-1-yl]nmethylam ne (see Method 17b; 11.2 g, 190

mmol) was io0 dissolved in THE (350 nL) and to the solution was added

triethylamne (8.7 m, 100 mmol). The m xture was cool ed by an external

I ce-bath and di-tert-butyldicarbonate (15 g, 218 mmpl) was added. The

i ce- bat h (Hag(25¢addddDanibropienybdef3ibiomarphelired yhgetidih dwd bt Jmetkploinineoom

tenperature \(;\nggt hen,stjrred overnight. Ether was added and the m xture was

washed wit h wdBATock{pkia8 gani c | ayer was dried (MySO4) and the sol vent

removed . Hatig0 13 Obit:ai O.5 _10f tert-butyl
B4 %ﬁﬂfﬂ@f?? %Z(?:ﬁ %c%lﬁ#b?ﬁ&ﬁf& &) '?ﬁﬁin%ﬁgaoilﬁ P afAriN-1

[ 2- (4-fl uor opheny met hyl carbanate” as a yell ow solid. 1H NWR
(400 WHz yl)bngligiethylcatbamsate RH0)mg,D.33 Ambl) $ag didddlveddn bther {1 5(mhy) aBHtirred. 8- 3. 8

(15 bbbl T ol
uor ophegytd ﬁﬁﬂ%ﬁtgﬁlﬁeﬁ&ﬁé fo@litﬁ’l d nt'le}%lhg}ﬂe solvent was refﬂf}"?% b% ?vﬁg,_?-ragno%m ) vas

[ 2-(4-fl uorophen ent-4-en-1-y car banat e
di ssol vedhere wasmbtained2 W mg ¢ HI0Fheof [(2D1d @blichludoplebdd-4¢(BBiomorpiolin-4) . Cs04

Sti71i ng Vs n Rl o AR TargEReE b b an UM A0 B ¢ vas

stirrgd @ﬁsﬁbﬁﬁb-ﬁﬁgbti}ﬁtlzh*@, §}B?§bi-4?§‘ g&irlrr?éﬁz ’Y’.!&G(‘d,V‘ﬁ-g), S0t 'Zﬂj RyMaddi ng an

aqueous solution of 20% sodi umbi'sul i m xture was stirred for 15

mn and med88(MadrH with water. The sol ution was extracted WO 2004/ 110344
PCT/ SE2004/ 000901 56 with CH2Cl12 and the organic extract was washed with
brine, dried and concentrated on a

Method 2

15 yllbutyl }methylamine diacetate

\C\N\/\E/\TH
2 HOAc
Cl
Ci

[(25)-2-(3,4-Dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butylJmethylamine
hydrochloride (see Method 1; 270 mg, 0.54 mmol) was dissolved in acetic acid and to the
resultant solution was added hydrogen peroxide (0.05 mL of 35% aqueous solution, 0.54

20 mmol). The mixture was stirred at room temperature for 2.5 h and the solvent was removed
by evaporation. The residue was dissolved in ethanol (50 mL) and to the resultant solution
was added MP-Carbonate resin (0.86 g of 3.18 mmol/g polymer-bound resin). The mixture

’ ) was stirred for 30 min and then filtered whereupon the solvent was removed by .

evaporation. The product was purified by reversed phase chromatography using a mixture

25 of acetonitrile and 0.1 M ammonium acetate aq. There was obtained 140 mg (49%) of
{(25)-2-(3,4-Dichlorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1-
yl]butyl}methylamine diacetate. 'H NMR (400 MHz, CDCls): 1.6-1.8 (mn, 2H), 1.9 (s, 6H),



rotavapor. There was obtained 19.4 g (100% of crude 1-[(tert-

but oxycar bonyl ) (net hyl )am no] -1, 2, 3-tri deoxy-2-(4-'fl uorophenyl)pentitol as

an oil 400 MHz, CDC13): 1.3 (s, 9H), 1.4-1.8 (cm 2H), 2.0-3.6

(cm 11I—|)w06ﬂgﬁ(1§)3442l—|) 7.1 s (b, 2H). (c) tert-Butyl [PEI(S4£2004/000901

f | uor ophenyl ) - 4- oxobut yl Jnet hyl car bamat e

1-[(tert-butoxycarbonyl) (nmethyl)am nojJssl, 2, 3-tri deoxy-2-(4-fl uorophenyl ) pent

itol (19.4 g, 59.2 nmmw) was dissolved in a mxture of THE and water (3:1)

and to the solution was 10 added NalO4 (17.7 g, 82.9 nmol ). After stirring

for 6 h CitEHo r I

extract ejdgl?\f{@?el%}ﬁ 24?%?%& ?Hy\@?? ggr(g{agrglg) \gxl'tt tr}g\é\?jlﬁ/gs@@g Z@H 61\/Sref rrir}@rr ne,

dri ed ant2{dridbni. BeﬁdeIH)oB ?dsri&ﬁhw .m/EREreMad3 *obt ai ned tert-butyl

[ 2- (4-f1uorophenyl)-4-oxobutyl ] methyl carbamate as a yellow oil. 13C NVR (100

MHz, CDC13): 284(5) 35.1 (d), 38 (m, 47.3 (d), 546(d) 79.8 (s),

115. 7 ( djgethloa™s 4 (d), 137.2 is (s), 155.8 (m, 160.7 (s), 163.2 (s), 200.6

(d). (d)‘TEhT—ButyI [2 (4f] uorophenyl) 4- ( 3-t hi onor phol i n- - 4- yl azetidin-1I-
Flvotaphetvd et e Phrilint4-ylazetidin-1-yl 1lmethyl

[2-(4-fluorophenyl)-4- oxobutyl]rrethyl carbamate (0.50 g, 1.7 mol) and 4- 20

azeti di nb&%dﬁ&m%mrphol i ne di hydrochloride (0.45 g, 2.0 mmol) were

di ssolved in nethanol (30 A nmet hanolic solution (15 nL) of sodium

cyano borohydride (0.71 g, $11.2 mmwol) and zinc chloride (0.77 g, 5.6 mol)

was added and the m xture SL\U/ for 1 h at roomtenperature. The sol vent

was renoved by evaporation an wr%@ir due was partitioned between a

saturated solution of NaHCO3 aq an . .+ The organic 25 solution

was separated and the sol vent was evaporate. ThF product was purified by

reversed phase chromatography using a m xtu of "acetonitrile and 0.1 M

anmoni um acetate aq. There was- Bt ai ned 3 g (41% of tert-butyl

[ 2- (4-fl uorophenyl)-4-(3-

thi onor phol i n-4-yl azeti di n-1-yl ) butyl ] net hyllcarbamate as a pale yell ow oil.

"H NNR(SOO MHz, CDC13): 1.3 (s, 9H), 1.6-F£7 (m 2H), 2.0 (s, 1H, 2.3-2.7

(m 12H) . 6- 3. 9-7.1 (m 4H), 10.2-10.4
(b, 1H) : éH’)é’ &?ﬁ f@?@shﬁﬂyﬁﬁﬁ”ﬁgﬁfé%@ﬁﬁg’iﬁe%%o4/ 000901 57
[2 (4-ﬂuorophcny1)pent—4-en-1-yl]methylarmne (see Method 17b; 11.2 g, 190 mmol) was
10 dissolved in THF (350 mL) and to the solution was added triethylamine (8.7 ml, 100

mmol). The mixture was cooled by an external ice-bath and di-zert-butyldicarbonate (15 g,

218 mmol) was added. The ice-bath was removed and the reaction mixture was allowed to
reach room temperature and then stirred overnight. Ether was added and the mixture was
washed with water. The organic layer was dried (MgSQOy;) and the solvent removed by

is  evaporation. There was obtained 16.5g (29%) of tert-butyl [2-(4-fluorophenyl)pent-4-en-1-
yllmethylcarbamate as a yellow solid. TH NMR (400 MHz, CDCls): 1.4 (s, 9H), 2.2-2.4
(m, 2H), 2.5-2.7 (cm, 3H), 2.8-3.8 (cm, 3H), 4.8-5.0 (cm, 2H), 5.5-5.7 (m, 1H), 6.9 (t, 2H),
7.1 (b, 2H).

20 (b)) I-[(tert-Butoxycarbonyl)(methyljamino]-1,2,3-trideoxy-2-(4-fluorophenyl)pentitol
tert-Butyl [2-(4-fluorophenyl)pent-4-en-1-yllmethylcarbamate (17.0 g, 57.9 mmol) was
dissolved in a mixture of acetone, #-butanol and water (190 mL, 2:1:1). OsO4 g3ml, 2.5% t-
butanol solution) was added at room temperature and after stirring for 10 minutes, NMO
(27.1 g, 231 mmol) was added. The mixture was stirred overnight and then the reaction

25 mixture was quenched by adding an aqueous solution of 20% sodium bisulfite, The

mixture was stirred for 15 min and then diluted with water. The solution was extracted



(e)

2-(4-Fl uorophenyl) 4- (3-t hi onor phol i n-4-yl azetidi n-1-yl)butyl ] nmethyl am ne
hydrochl ori de tert-Butyl

[ 2- (4-f | UBPEBMEHYIH - 4t ( 3- t hi onor phol i n- 4-yl azet i di n-| - PCT/SE2004/000901

yl ) butyl ] met hyl carbamate (0.27 g, 0.62 mmol) was dissolved in a m xture of
HCI and s di oxane (4M HCl in di oxane). sghe solution was stirred overni ght at
roomtenperature and then the volatiles were renoved by evaporation. There
was obtained 0.26 g (100% of 2-

(-1 or oglogted by, nkd A ATRRR s ke ol e, it MRYEMCLABLY g ne

hydr ochl ori de “as a sol ,
3H), 2. 9-ebtaFapor) THBEwas db@ined,19. Qg-lllOO%)@f(crqdeZI-l)(tera-_CNB mz 338 (Mtl) +. 10

o RS F‘%’ e Or}%@ﬂﬁﬁ’ hbs% ﬁwr%@ﬂ pioghenyleptitoas 8 oik By (o)
tert- BUtyM‘fuorophen ptgslrlo@?_e@m)mﬁtsngnﬁ %yd;b@ecﬁyll@ﬁg%naé 571,

[ (2S)-2-(4- ) pent - am ne (seé Bioorg . Chem
Lett; 2000, 2H265 - 270; 1.19 g, 6.16 mml) was di ssolved in THE (50 m.) and
to the solution was added triethylanline (0.69 g, 6.7 muvl). The m xture
was cool ed by an external ice-bath 20 and then di-tert-butyl dicarbonate (1.6

g, 7.4 ,ﬁqg 7 [ madd the reaction mxture
was al | gnv\gd to reac G(leo b,?, r?;ﬁ)g? g%ﬂ?g%\gﬁge;t e}lll%s?lt Irred for 5 h. Ether was
added andl{{me?- bubokyrrwbomzh)(mybainim]dé?.,&bhideomem—ﬂﬁﬂneplmnghpémtdldyﬁﬂ anas
dried (M d the s ent r.enov eyapor There was obtained 2 g
(1009 of % BweS) s lssp iodin 3 ISR hoPRE AR YRS Ch i) Fikif e SV NGA car barat o
25863%8' '( Shded ?a%@@ %‘t@fb ko), %?Eil?ﬂrémé 16 & 1? the%&om% n%xax{év&gpbléﬂéh
2H). WO 2®ﬁhmm3ﬂ@,théﬁfﬁb(ﬁﬁi@@@4bmﬂfmﬂwnﬁethyl acetate, The organic extract was
washed with brine, dried and concentrated on a rotavapor. There was obtained terz-butyl
[2-(4-fluorophenyl)-4-oxobutyllmethylcarbamate as a yellow oil. *C NMR (100 MHz,
CDCl): 28.4 (s), 35.1 (d), 38 (m), 47.3 (d), 54.6 (d), 79.8 (s}, 115.7 (d), 129.4 (d), 137.2

15 (s), 155.8 (m), 160.7 (s), 163.2 (s), 200.6 (d).

1 (b,

(d) tert-Butyl [2-(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-
yl)butylJmethylcarbamate
tert-Butyl {2-(4-fluorophenyl)-4-oxobutyljmethylcarbamate (0.50 g, 1.7 mmol) and 4-

20  azetidin-3-ylthiomorpholine dihydrochloride (0.45 g, 2.0 mmol) were dissolved in
methanol (30 mL). A methanolic solution (15 mL) of sodium cyano borohydride (0.71 g,
11.2 mmol) and zinc chloride (0.77 g, 5.6 mmol) was added and the mixture stirred for 1 h
at room temperature. The solvent was removed by evaporation and the residue was
partitioned between a saturated solution of NaHCOj3 aq and ethyl acetate. The organic

25 solution was separated and the solvent was evaporated. The product was purified by
reversed phase chromatography using a mixture of acetonitrile and 0.1 M ammonium
acetate aq. There was obtained 350 mg (41%) of tert-butyl [2-(4-fluorophenyl)-4-(3-
thnomorpholm—tl—ylazeudm— -yDbutylJmethylcarbamate as a pale yellow oil. "H NMR (500
MHz, CDC13) 1.3 (s, 9H), 1.6-1.7 (m, 2H), 2.0 (s, 1H), 2.3-2.7 (m, 12H), 2.8-3.6 (m, 6H),

30 3.6-3.7 (m, 2H), 6.9-7.1 (m, 4H), 10.2-10.4 (b,1H); LCMS: m/z 438 (M+1) ™.



(b) tert-Butyl [(2S)-2-(4 fluorophenyl)-4-oxobutyl Jnet hyl car barnate

tert- Butyl [(28) 2- (4-fluorophenyl)pent-4-en-1-yl ] nethyl carbamate (1.8 g,
6.1 mol) was s dissolved in a mxture of acetone (32 tanol (16
m.) and M?épm(]é“%‘_) The solution was stirred at roonﬁtﬁﬁ%@é@%’?@ during
addition of Gs04 (0.64 nmL of 2.5%in tert- butanol, 0.06 nmmol) and

4- et hyl nor phol i ne N-oxide (3.2 g, 27 gwol). The m xture was stirred at
roomtenperature for 4 h. A saturated aqueous solution of sodiumbisulflte
(60 nlL) was added and the mi xture stirred for 20 min and then diluted with
water (1 L. s i0n Hd BTN Y %t@f@ﬁi‘zg and the
conbi nedqg)r g@_a@rﬁ?uggygﬁ%gswmrem soﬁecf%ﬁ%eﬁﬂg{rmg “ ] vent renoved by
evapor at ilgdreehtbridae residue (2.4 g) was dissolved in a mxture of THE (28

adicd.  THE BRI ESK TaEoRbe T 803 3R orBEP bR eat i T or 4.5 h and thon
Hluted Wil B 8arhik (627 ENG.6Fimthoth a¥BRsS¥ed A & t&ﬁé‘o??i dn
di | ut ed bl ity B0l Ie 8 ok i) CHEC12

and the i's ¢ organi ¢ so utions were dried over e sol vent was
renoved hljoxape ¢IdrIACI indiexade) Mbe soluksn wis mrrﬁebbvbrrﬁghtglt t@iﬂﬁenqierataret andut yl

e e e

(b 2H) , 4. -

[(29)-2- (iffﬁluo op ‘4 (9 O‘E‘Q’ rﬁr@l%‘h‘gyfa#thm&ll 2wyl methylamine hydrochloride

yl ) but yl Jsetsblid. HM(@OMHE a)gcyn) 1.8-2.1 (2H), 2.7 (s, 3H), 2.9-4.6 (m, 18H), 7.2 (t,
[(28) 2- f 4ox Ilrt;ethylcarbamate(l 57 g, 5.3 mml) and
4- azeti gﬁ? %ﬂﬁﬂwgpﬁﬁ# 1)5 8 mol ) were dissolved in CH2C12 (60
nm.) tggether 25 with DI PEA (1 4 g, 10.6 mml ). The m xture was stirred for
20 mn and then sodium triacetoxyborohydride (1.6 g, 7.4 mmol) was added.

The mxthethndslstlrred at room tenperature for 6 h and then the sol vent
was remnove [

sol ution HOOBRR : 2 : ] e AUNG
et hyl acej; cﬁo@lﬁ& ehe or ganl ¢ solution was dried over NgSO4 and then 30
renoved by evap on. The product was chromat ographed on a silica gel

using a mxture of nethanol a'rrd7CI-I2012 (5% 20% et hanol ) and t here was
obtained 440 ng (20% tert- Eutyl
[(2S)-2-(4-fluorophenyl)-4-( N A n-4-ylazetidin-1-yl)butyl] nmethyl carbam
ate WD 2004/ 110344 PCT/ SE2004/ 00090@ N\

~ " NH

i
+ 2 Hel

F
15 (a) tert-Butyl [(25)-2-(4-fluorophenyl)pent-4-en- 1-ylJmethylcarbamate

[(25)-2-(4-fluorophenyl)pent-4-en-1-yllmethylamine (see Biocorg. Med. Chem. Lett; 2001;
265 - 270; 1.19 g, 6.16 mmol) was dissolved in THF (50 ml) and to the solution was
added triethylamine (0.69 g, 6.7 mmol). The mixture was cooled by an external ice-bath

20 and then di-terz-butyldicarbonate (1.6 g, 7.4 mmol) was added. The ice-bath was removed
and the reaction mixture was allowed to reach room temperature and then stirred for 5 h.
Ether was added and the mixture was washed twice with water. The organic layer was
dried (MgSO,) and the solvent removed by Evaporation. There was obtained 2 g (100%) of
tert-buty! [(25)-2-(4-fivorophenyl)pent-4-en-1-yljmethylcarbamate as a solid. "H NMR

25 (400 MHz, CDCl3): 1.4 (s, 9H), 2.3-2.4 (m, 2H), 2.8-3.6 (cm, 6H), 4.9-5.0 (cm, 2H), 5.6-
5.7 (m, 1H), 7.0 (m, 2H), 7.1 (b, 2H).



59 as an oil. '"H NWR (400 MHz, CDC13): 1.3 (s, 9H), 1.4-1.6 (m 2H), 2.1-2.3
(b, 5H) 25 3.8 (cm 16H), 6.9 (t, 2H), 7.0-7.1 (b, 2H); LCVMS: mz 422
(M) P’g?)é‘r

((29) - 2- (WD 18Heny! ) - 4- (3- nor phol i n- 4-yl azeti di n- 1- JETSEEPHPMRMhy 1 ani ne
5 di hydrochl ori de

tert-Butyl [(2S)-2-(4-fluorophenyl)-4-(38norpholin-4-ylazetidin-1-yl)butyl]-
nmet hyl carbamate (0.44 g, 1.04 mmol) was di ssolved in a HCL-saturated
solution of ethyl acetate. The m xture was stirred at roomtenperature for
| h and then the solvent was to rermved by evaporation. There was obtai ned
450 ng of [(29)- 5’4 fl uorophenyl)-4-(3

nor phol | Kbuz&rr-Bued @Sﬁrzﬂy‘?mlwyl&rémxben@ﬂwqqmwh| oride as a foam 1H
NVR (500 MHz, CP30D): 2.0 (m 1H), 2.2 (m 1H), 2.7 (s, 3H), 3.0-5.0 (cm
18H), 7.2 (t, 2H, 7.5 (t, 2H; LCVMs: mz 322 (Mtl) 4. 15 Method 5 1 -f

1- 13- (4~ Fbpas; 1 He Uk !
. hydgochl O“u?ﬂfﬂ(my 2)(&4%&&615 yah &%ﬂtmam y%/]ie'dr?ﬂvéﬂédrﬁﬁrﬁat@(blg 6.0 S 6l]) vl - O

( 2- (4fsl uchissphedin § mixipe: ginceipoe @%@Lb@mxbnﬁnql @ﬁ)r@lz)eqnuddavaten (8 m). The

ylj butylJ | ¢ te Th us way to
hat of EENGH a8 HERT bGeRt e H BB B EOE o AL of A 8o e
(see Mt huldnbl, DA6BMOl NG ﬂm@ﬁ@hﬂ?ﬁblﬁm N bkfabqsm g be Inhﬂﬁ) drﬂmﬂfxaﬁb s i de
(yield, 69%. 1H NMR (400 Miz .8 (cm 25H) 7.0
(t, 211) stimedatropnytempergpure favh. Atsatu@@d {tquemys'solmmm s.@cbmm higwitea(60
PCT/ SEZOOHA]li 0 90(1%1
s added and the mixture stirred for 20 min and then diluted with water (100 mL).
10 The solution was extracted twice with CH,Cl, and the combined organic solutions were
washed with brine. The solvent removed by evaporation and the residue (2.4 g) was
dissolved in a mixture of THF (28 mL) and water (12 mL) whereupon sodium periodate
(1.44 g, 6.7 mmol) was added. The solution was stirred at room temperature for 4.5 h and
then diluted with water and brine. The mixture was extracted twice with CH,Cl, and the
15 combined organic solutions were dried over MgSOy. The solvent was removed by
evaporation and there was obtained 1.58 g (87%) of tert-butyl [(25)-2~(4-fluorophenyl)-4-
oxobutyllmethylcarbamate. "1 NMR (500 MHz, CDCls): 1.4 (s, 9H), 2.6-2.8 (m, 5H), 3.2-

3.6 (cm, 3H), 7.0 (m, 2H), 7.1 (b, 2H), 9.7 (s, 1H).

20 (c) tert-Butyl [(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-
yh)butyljmethylcarbamate

tert-Butyl [(25)-2-(4-fluorophenyl)-4-oxobutyllmethylcarbamate (1.57 g, 5.3 mmol) and 4-
azetidin-3~ylmorpholine (0.83 g, 5.8 mmol) were dissolved in CH,Cl; (60 mL) together

25 with DIPEA (1.4 g, 10.6 mmol). The mixture was stirred for 20 min and then sodium
triacetoxyborohydride (1.6 g, 7.4 mmol) was added. The mixture was stirred at room
temperature for 6 h and then the solvent was removed by evaporation. The residue was
partitioned betwgen an aqueous solution of NaHCOj3 and ethyl acetate. The aqueous phase
was extracted with ethgil acetate and the organic solution was dried over MgS(i; and then

30 removed by evaporation. The product was chromatographed on a silica gel using a mixture
of methanol and CH,Cl; (5%-20% methanol) and there was obtained 440 mg (20%) tert-
butyl [(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butylJmethylcarbamate



wenalom—

60 (b)
1-[1-[3-(4-Fl uorophenyl)-4-(nmet hyl am no) butyl ] azeti di n-3-yl) pi peri di n-4-ol
di hydrochl ori de The conpound was synt hesized in an anal o%ous way to that of
Met hod 3eWBRMOYMIHY 1 tert- PCT/SE2004/000301
butyl (2- (4-fl uorophenyl)-4-[3-(4-hydroxypi peridin-1-yl)azetidin-1-yl]butyl}-
5 net hyl carbamate rather than tert-butgd
[ 2- (4-fl uorophenyl)-4-(3-thionorpholin-4
yl azetidi n-1-yl)butyl]nethylcarbamate (yield, 98%. '"H NVR (400 MHz, CD3QD):
1.8-2.2 46hy ot HH NMR 80 Nm,,cﬁcgyzli-ﬁﬁﬁ 980, 43K 6 (f, OHF, 2101 (26, 2(53-7. 4
(m 2H). LCMS: nfz 336 (Mrl)+. 10 Method 6
14- 13- ( 1.3® ©imgA 6HB-62 &5 PH),Gt 7510 2HB LM zmlz 4820 M+ - 2- (4-
fl yorophenyl ) butyl I met hylamne triflate CO OMN " NH F (a)
tert-Butyl [4-[3-(1, 4-di oxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-yl]-2-(4- 15
fl uoroph I ty agytnﬁ, L9 7 { in an
anal ogougavag/ 62 44%12%52%%%/?[1%0 3d r%{ijl?zrﬁf%b@n%}%ﬂ}zﬁéﬁﬂéﬁ%é
azet i di nddhydrochlaridbi oxa- 8- azaspi ro[ 4. 5] decane hydrochl oride (see Meth 13)
rat her than 4- azetidin-3-ylthionorpholine dihydrochloride (yield, 70%9. 'H
NVR (400 MHz, CDC13): 1.4 (s, 9H), 1.4-3.6 (cm 25H), 3.9-4.0 (m 2H),
6.9-7.0 (t, 2H), 7.1-7.2 (b, 2H), LCM5: 20 mlz 478 (Mrl)+. (D)
[ 4- [ 3- ( 1,tér+BudWE(28)-2L dSmoragbény)-d«3-Berphdlaeétyl atienidin- iy Dortyl(4-
fl uoropheny] ) butyl ] nmethylamne trjflate The conpound was, synthesjzed in an
anal ogoudn&thylcarbampig:(0 47 gl O spma “@ﬁ@lsﬁ%ll"%lﬁfgﬁp -satyrageg sptution OfGthY?

2-(4-fl h [}-4-]3-(4-hyd j idin-.l- i.din-J| 04/ 110344
(2- (41 Yaropnanl ) ded dad il ol RORPLoRSekslod 167 ¥ h g Behhd sdiveliPuag
10 removed by evaporation. There was obtained 450 mg of {(25)-2-(4-fluorophenyl)-4-(3-
morpholin-4-ylazetidin-1-yl)butylimethylamine dihydrochloride as a foam. "H NMR (500
MHz, CD;0D): 2.0 (m, 1H), 2.2 (m, 1H), 2.7 (s, 3H), 3.0-5.0 (cm, 18H), 7.2 (i, 2H), 7.5 (t,

2H); LCMS: m/z 322 (M+1) ™.

15 Method 5 .
1-{1-[3~(4-Fluorophenvl)-4-(methvlamino)butyllazetidin-3-vl }piperidin-4-ol

dihydrochloride
HOC
@
At

» 2HC!

F
(a) tert-Butyl {2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
20 yljbutyl}methylcarbamate
The compound was synthesized in an analogous way to that of Method 3d but using 1-
" azetidin-3-ylpiperidin-4-ol dihydrochloride (see Méth 15),rather than 4-azetidin-3-
ylthiomorpholine dihydrochloride (yield, 69%). 'H NMR (400 MHz, CDCly): 1.4 (s, 9H),
1.4-3.8 (cm, 25H), 7.0 (t, 2H), 7.0-7.2 (b, 2H), LCMS: m/z 436 (M+1) *.



61 yl ] butyl }met hyl carbamate and trifluoroacetic acid rather than tert-butyl
[ 2- (4- fluorophenyl)-4-(3-thionorpholin-4-ylazetidin-

| -yl)butyl]nethyl carbanate and HC1 (yield, 100%. LCMS; 7 D+ s
Met hod 7 WP24H0MS 4. Di chl or ophenyl ) -4-f 3- (4-f1 uor opi Psgﬁﬁa‘i%ﬁ/-%"q()%

Jazetidin- | - yllbutyl)nmethylam ne di hydrochloride F N N-NH 2HCI C C
(a) tert-Butyl [(2S)-2-(3,4-dichlorophepyl)-4-[3-(4
fluoropi peridin-1-yl)azetidin-l- io yl]butyl]mnmethylcarbamate The conpound

was synthesized in an anal ogous way to that of Method 3d but using 1-

azetidin drochl o5 i de 5) and
tert-but yﬁ%) %lj(‘ é@ﬁ (%?'E‘?pﬂ&{ﬁ% 14116'&8%24/{9&"5’%1 gif'&f)’ﬂff’é%? ‘ﬂ?ﬂ%%%béfnaz e (see WO
95/ 05377) gindrb&liotihan 4- azeti di n-3-yl t hi onor phol i ne di hydrochl ori de and
tert butyl T2-(4-fluorophenyl)-4 is oxobutyl]nethylcarbamate (yjeld, 13%.

"H NMVR ( SOI anrepoudb@es pynthesizedsn ag Hynalogouzs vaygo thiag of Megigd Smbtsumna (fed: 1H)

lias: % (Bt Gl St e Smibins S RreatE s B ki e 1 20

yl 1 butyl ] peiiihdainag rﬂth'&ir’ﬁfaﬁ@éﬂt—%ﬁtﬂgz tﬁnﬂu&@ﬁmp}nm Y@ﬁm&ﬁiﬂiﬂh@ﬁhﬂecj in an
u

anal ogous way to that of Method 3e t using tert- but

ey I pramtidine hyDpuiyRereptcatoaraste AN 0B HOYV (00 My CRIOR): 1.8-2.2

%"2] ?zt y! L@E@}q gﬁ@{%’?ﬁ?@g%%pgﬁgﬁfﬁim 3¥Y4.37.4 (m, 2H). LCMS: mvz 336

yl azeti di (M_;Lz)y[ ) butyl ] met hyl carbamate (yield, 100%. 'H NVR (500 Mz,

CD30D): 1.9 25 2.4 (m 6H), 2.7 (s, 3H), 3.1-5.1 (cm 15H), 7.4 (d, 1H), 7.7
(m 2H), LCMs: mz 389
10  Method 6

[4-[3-(1.4-Dioxa-8-azaspirol4.51dec-8-yl)azetidin-1-y1]-2-(4~

fluorophenyDbutyvllmethylamine triflate

Mo

T

E
(a) tert-Butyl [4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-yl]-2-(4-

15 fluorophenyl)butyl]methylcarbamate |
The compound was synthesized in an analogous way to that of Method 3d but using 8-
azetidin-3-yl-1,4-dioxa-8-azaspiro[4.5]decane hydrochloride (see Meth 13) rather than 4-
azetidin-3-ylthiomorpholine dihydrochloride (yield, 70%). "H NMR (400 MHz; CDCls):
1.4 (s, 9H), 1.4-3.6 (cm, 25H), 3.9-4.0 (m, 2H), 6.9-7.0 (1, 2H), 7.1-7.2 (b, 2H), LCMS:

0 m/z478 (M+1)".

() [4-[3-(1,4-Dioxa-8-azaspirof4.5]dec-8-yl)azetidin-1-yl]-2-(4-

Sfluorophenyl)butylJmethylamine triflate

The compound was synthesized in an analogous way to that of Method 3e but using tert-
25 butyl {2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yt)azetidin-1-



(M+1l) +. WD 2004/110344 PCT/ SE2004/ 000901 62 Method 8 ' 1-f

| -f(3S)-3-(3,4-Dichloro

henyl ) - 4- (et hyl am no) but yl | azeti di n-3-vl }Di veridin-4-o0 ' ori de
o LT T R0y e (a) periebdobm0]
tert-Butyl [ (2S)-2-(3,4-dichlorophenyl)-4-[3-(4-hydroxypi peridin-1-yl)azetidi
n-1- yl]butyl)nethyl carbamate The conpgynd was synt hesized in an anal ogous
way to that of Method 3d but using 1- 10 azeti di n-3-yl pi peri di n-4-ol

di hydrochl oride (see Meth 15) and tert-butyl [(2S)-2-(3, 4-

di chloro - ] . /)y rather than
& azet | anpoust ARl R L RRRRHE i P iRy

e ottt g 0
MHz, o 1 m L, s, .. J9H), 1.5-3. m o 7. : :
2.7. 4 ((ieldp 10%). HVISHNgz 3@7((1\(11:/191) 15 (b) g
(1-[(3S)-3-(3,4-Di chl orophenyl ) -4- (et hyl am no) butyl j azeti di n-3-yl ) ppper dd
-4-0ol di hydrochl oride The conpound was synthesized in an anal ogous way to
at aof NHeflwed 73e but using tert- butyl
2
]
a

5)-2-(3 -a n I - (4- hydroxypi peridin-1-yl)azetidin-I 20

| chl or -[’3 1
4-D (4rHporopiperigin-1ylazetidin-1-

4-F1 ygp 4 (3.1 i ol i n- 4-
y getidwﬁﬁ%{ﬁiﬂﬁ?jml S lm"otlen(yi eld, 100%. 'H NVR (500 Mz,

CD3OD): 1.8- 2.2 (m 6H), FJI 3H), 3.2-4.8 (cm 17H), 7.4 (dd, 1H),
7.6-7.7 (m 2H), LCVS: mz 38f (W1)+ 25
N

\C\N\/\{,\TH

C-S=138¢

7
1
in
th
{(
yl
[ 2
I

&
Cl

(a) tert-Butyl {(2S)-2-(3,4-dichlorophenyl)-4-[ 3-(4-fluoropiperidin-1-yl)azetidin-1-

10 ylJbutyl}methylcarbamate
The compound was synthesized in an analogous way to that of Method 3d but using 1-
azetidin-3-yl-4-fluoropiperidine dihydrochloride (see WO 97/27185) and fert-butyl {(25)-
2~(3,4-dichlorophenyl)-4-oxobutylJmethylcarbamate (see WO 95/05377) rather than 4-
azetidin-3-ylthiomorpholine dihydrochloride and terr-butyl [2-(4-flucrophenyl)-4-

15  oxobutylJmethylcarbamate (yield, 13%). TH NMR (500 MHz, CDCla): 1.3 (s, 9H), 1.5-3.6
(cm, 23H), 4.6-4.8 (bd, 1H), 6.9-7.1 (dd, 1H), 7.2 (m, 1H), 7.4 (d, 1H), LCMS: m/z 48%
M+ *,

(&) {(28)-2-(3,4-Dichlorophenyl)-4-[{3-(4-fluoropiperidin-1-yl)azetidin-1-
20 yl]butyl}methylamine dihydrochloride
The compound was synthesized in an analogous way to that of Method 3e but using rerz-
butyl {(25)-2-(3,4-dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)agetidin-1-
yl]butyl}methyléarbamate rather than rert-butyl [2-(4-fluorophenyl)-4- (é-thiomorpholin—él-
ylazetidin-1-yl)butylJmethylcarbamate (yield, 100%). 'H NMR (500 MHz, CD50D): 1.9-
25 2.4 (m, 6H), 2.7 (s, 3H), 3.1-5.1 (cm, 15H), 7.4 (d, 1H), 7.7 (m, 2H), LCMS: m/z 389
(M+1)".



WO 2004/ 110344 PCT/ SE2004/ 000901 63 Method 9

5- Cyano- | - benzot hi ophene-7-carboxylic acid ' OS\ HO OCN (a) Ethyl

5- cyano- I-benzothlophene 7- carboxylate S

N[ 2- cyan$O30¥ilfd¥t hy| ani no) prop- 2- en- 1-yl i dene] N- met hYFREERYYAPA um
perchlorate (see Collect. Czech. Chem Commun.; 32; 5; 1967; 1704; 5.84 g,
23.2 nmmol ) and ethyl 2- thienylacetateg3. 95 g, 23 2 mol) were mxed with
quinoline (117 nL) at OC Sodium et hOXI de (1.97 g, 27.9 mml) was added and
the m xture was stirred at OC for 30 min and then at roomtenperature for
15 min. The reaction m xture was heated to 75C under 10 nitrogen for 5 h and
then cooled to OC. Hydrochloric acid (200 m. of 2 M aqueous solution) was
added andvéthed!§ xture extracted thrice with chloroform The organic sol ution
was washea vvltﬁ brine and then dr| ed over, Na2804 The sol vent was renoved by
evaporat| H{38)-3-1h4 .f,“""'!‘ E1] -(msthylasnine)bs gl .3‘ 1} piperigin-4-ol

- (hexane- loc?lfo? te, 8: 1) There was obt ai ned 2.3 ¢ (43% of et hyl

5- cyano- = i ophene-7-carboxyl ate as 15 a pale yellow solid. 1H NWR
(300 MHz, CDC13): 1.5 (t, ~ (qt, 2H), 7.5 (d, 1H), 7.7 (d, 1H, 8.3
(m 2H). (b) 5-Cyano-I-benzot hi ophene-7-carboxylic acid

Et hyl 5- cyano-| - benzot hi ophene-{-c %} ate (5.6 g, 24.3 mmol) was dissol ved

THE (96 zo nlL) and to the resultfant uti on was added an aqueous sol ution
of NaCH (1.07 g of NaOH in 14 nL of at 0C. The m xture was
stirred at roomtenperature overnight and then no$t of the solvent was
renoved by evaporation. The residue-was dissgtwed in an aqueous sol ution of
NaOH (0.1 M. The solution was washed thric w chloroform acidified
with 2M HCl and then extracted with ethyl acetates The organi ¢ 25 sol ution
was separated ahd the sol vent was evaporated. [The ?e5|due was flash '

chr ongt ogr aphed on silica gel (CH2Cl12-MeOH NH4EH, 8:2:0.5). There was
obtained 4.3 g

(a) tert-Butyl {(28)-2-(3,4-dichlorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
ylJbutyl}methylcarbamate
The compound was synthesized in an analogous way to that of Method 3d but using 1-

10 azetidin-3-ylpiperidin-4-ol dihydrochloride (sce Meth 15) and tert-butyl [(25)-2-(3.4-
dichlorophenyl)-4-oxobutylJmethylcarbamate (see WO 95/05377) rather than 4-azetidin-3-
ylthiomorpholine dihydrochloride and zerz-butyl [2-(4-fluorophenyl)-4-
oxobutyllmethylcarbamate (yield, 35%). TH NMR (500 MHz, CDCl3): 1.3 (m, 2H), 1.4 (s,
9H), 1.5-3.8 (cm, 23H), 7.0 (dd, 1H), 7.2-7.4 (m, 2H), LCMS: mv/z 487 (M+1) ™.

15
(b) 1-{1-[(35)-3-(3,4-Dichlorophenyl)-4-(methylamino }butyl]azetidin-3-yl}piperidin-4-ol
dihydrochloride
The compound was synthesized in an analogous way to that of Method 3e but using tert-
butyl {(25)-2-(3,4-dichlorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-

20 yllbutyl}methylcarbamate rather than tert-butyl [2-(4-fluorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-yl)butyllmethylcarbamate (yield, 100%). 'H NMR (500 MHz, CD,0D): 1.8-
2.2 (m, 6H), 2.7 (s, 3H), 3.2-4.8 (cm, 17H), 7.4 (dd 1H), 7.6-1.7 (m, 2H), LCMS: m/z 387
(M+1)".

25



(85% of 5-cyano-I|-benzothi ophene-7-carboxylic acid as a tan solid. "H NWR
(500 MHz, DVMSO-d6): 7.7 (d, 1H), 8.1 (d, 2H), 8.3 (d, 1H), 8.7 (s, 1H, 14
(b, IH; LOVB: mz 202 (MWW 2004/110344 PCT/ SE2004/ 4 t hod 10
7- Chl or 0- YO HIMo- 1, 4- benzodi oxi ne- 5- car boxyl i ¢ aci dgg%%%l%@4$0%0¥b 5 (a)
5- Chl oro- 2, 3- dlhydroxybenzaldehyde 5- Chl or 0- 2- hydr oxy- 3- net hoxy- benzal dehyde
(see J. Org. Chem ©56; 1991; 5451; 20.g3g, 107 mmol) was suspended in
hydrobrom c acid (100 nL of 47 %in water). The m xture was refluxed for 6
h and then cooled to roomtenperature before dilution with water (300 ni).
The for | pitate was collected by filtration and then washed with

wat er . w air drying, the solid material was purified by soaking with
CH2Cl 2 ( 4-Qyikip0]-Bénzothitisiese-7waboakliabsad 6.0 g (32 % of

5-chl oro-2, 3-di hydroxybenzal dehyde as a solid. 1H NVR (30Q MHz, CDC13): 5.7
(s, 1H, 7.1 (d, 1H, 7.2 (d, 1H, 998 (§ N, 11.0 (s, 1H. (b)

7- Chl or o- 2, 3-di hydro- 1, 4- benzod|OX| & yal dehyde 15

5- Chl or o- 2, 3- di hydr oxybenzal dehydEI (6. ( 34.7 mml) was dissolved in DV
(100 m) and to the sol ution were added 22-di bronoet hane (8.0 g, 42.5
mol ) and potassium carbonate (10.0 g, 70 mmol ). The m xture was stirred at
100C for one hour, cooled to roomtenpecChture and then diluted with water
(200 nL). After extraction with ethyl acetate (200 nL) the conbined
organi ¢ §81 dehd Sscraue-d -keaznay P&ﬁ’t‘*ﬂﬁﬁ"‘bﬁ@’ !86d then dried 20 over Na2SO4. The

I t |
oot " P AP R
Z:Dgglg);)r o}féhg&jolltlchﬁeﬂr C,hémbéinmdnopﬁ_?):é !%3963%’@@4 desaygjeszmt(]waf% 12 ( )
% S C
7- Chl or oA t@ewla?qwa ﬁ%%gé%%mﬂi? Wermtxsd@aﬂms}qlme (4E7 mL) at 0°C. Sodium

ethoxide (1.97 g, 27.9 mmol) was added and the mixture was stirred at 0°C for 30 min and

then at room temperature for 15 min. The reaction mixture was heated to 75°C under

10 nitrogen for 5 h and then cooled to 0°C. Hydrochloric acid (200 mL of 2 M aqueous
solution) was added and the mixture extracted thrice with chloroform. The organic solution
was washed with brine and then dried over Na,SO;. The solvent was removed by
evaporation and the residue flash chromatographed on silica gel (hexane-ethyl acetate,
8:1). There was obtained 2.3 g (43%) of ethyl 5-cyano-1-benzothiophene-7-carboxylate as

15 apale yellow solid. "H NMR (300 MHz, CDCL): 1.5 (t, 3H), 4.5 (qt, 2H), 7.5 (d, 1H), 7.7
(d, 1H), 8.3 (m, 2H).

(b) 5-Cyano-I1-benzothiophene-7-carboxylic acid

Ethyl 5-cyano-1-benzothiophene-7-carboxylate (5.6 g, 24.3 mmol) was dissolved THF (96
20 mL) and to the resultant solution was added an aqueous solution of NaOH (1.07 g of

NaOH in 14 mL of water, 26.7 mmol) at 0°C. The mixture was stirred at room temperature

overnight and then most of the solvent was removed by evaporation. The residue was

dissolved in an aqueous solution of NaOH (0.1 M). The solution was washed thrice with

chloroform, acidified with 2M HCI and then extracted with ethyl acetate. The organic

*

25 solution was separated ahd the solvent was evaporated. The residue was flash ,
chromatographed on silica gel (CH,Cl,-MeOH-NH,OH, 8:2:0.5). There was obtained 4.3 g
(85%) of 5-cyano-1-benzothiophene-7-carboxylic acid as a tan solid. "H NMR (500 MHz,
DMSO-dg): 7.7 (d, 1H), 8.1 (d, 2H), 8.3 (d, 1H), 8.7 (s, 1H), 14 (b, 1H); LCMS: m/z 202

M-1)".



7- Chl or o- 2, 3-di hydro-1, 4- benzodi oxi ne- 5- car bal dehyde (6.25 g, 31.4 mml) was
di ssolved in acetone (150 nL) and the solution was then cooled to 5C. A
solution of Cr03 in WD 2004/110344 PCT/ SE2004/ 000901 65 sulfuric acid (4 M
in 4 M HWEROYMFHY 50 ol ) was added dropwi se over PSTREFIYAGO e

m xture was refluxed for 30 win. Water (150 nlL) was added and then nost of
the , acetone was renoved by evaporatign. The m xture was extracted with
ether (150 nmL) and the organic solution was then extracted with a sol ution
of NaOH (0.5 M 150 nL). The s aqueous solution was acidified wwth 2 M
hydrochl oric acid and then extracted with ether (150 nL). The organic
solution was washed with brine and dried over Na2SO4. The sol vent was
renoved byjeflN@P@ ation and the residue treated with CH2Cl 2. After filtration
and dryimg there was obtained 5.2 g (77 % of

7- chl or o-RCRloo-2\3ddibydrodt Bdeaadisxiner®-carboggidarid| i ¢ acid. 'H NVR (400 MHz,
acetone-d6): 4.3-4.4 (m 4H), 7.1 (d,_ 1H),~.3 (d, 1H, 10 11-12 (b, 1H).
Met hod 11 3- Cyano-| - napht hoyl chl or ) de ] CN Is 3-Cyano-|-naphthoic
acid (see Bioorg. Med. Chem Lett, 1.1 g, 5.6 mol) was
slurried in CH2C12 (10 nL) and thé&® ox chloride was added with stirring.
A drop of DW was added and the m xtur irred at roomtenperature

overni ght under nitrogen. The sol vent s renoved by evaporation and there
was obtained 1.2 g (1009 of 3-cyano- 1-m@aphthoyl chloride as a pale yellow
solid. 1H NMR 2300 MHz, CDC13): 7.7-7.8 (m 1H), 20 7.8-7.9 (m 1H), 8.0-8.1
(m 1H), ®) 55-Célorasd)3-déydroxghenzaldshyde. 8 (d, 1H). Method 12

L Azt i B O e et Xy o 30 (2 1 6. EPom. 56; 1991; 5451; 200 g,

107 mmol) was suspended in hydrobromic acid (100 mL of 47 % in water). The mixture

was refluxed for 6 h and then cooled to room temperature before dilution with water (300
mL). The formed precipitate was collected by filtration and then washed with water. After

10 air drying, the solid material was purified by soaking with CH,Cl, (4 x 150 mL). There
was obtained 6.0 g (32 %) of 5-chloro-2,3-dihydroxybenzaldehyde as a solid. "H NMR
(300 MHz, CDCls): 5.7 (s, 1H), 7.1 (4, 1H), 7.2 (d, 1H), 9.8 (s, 1H), 11.0 (s, 1H).

(b) 7-Chloro-2,3-dikydro-1,4-benzodioxine-5-carbaldehyde

15 5-Chloro-2,3-dihydroxybenzaldehyde (6.0 g, 34.7 mmol) was dissolved in DMF (100 mL)
and to the solution were added 1,2-dibromoethane (8.0 g, 42.5 mmol) and potassium
carbonate (10.0 g, 70 mimol). The mixture was stirred at 100°C for one hour, cooled to
room temperature and then diluted with water (200 mL). After extraction twice with ethyl
acetate (200 mL) the combined organic solutions were washed with brine and then dried

20 over NapSOq. The solvent was removed by evaporation and the solid residue treated with
methanol. After filtration and drying there was obtained 6.5 g (94 %) of 7-chloro-2,3-
dihydro-1,4-benzodioxine-5-carbaldehyde. 'H NMR (300 MHz, CDCly): 4.3-4.4 (m, 4H),
7.1 (d, 1H), 7.3 (d, 1H), 10.3 (s, 1H).

25 (¢) 7-Chloro-2,3-dihydro-1,4-benzodioxine-5-carboxylic acid
7-Chloro-2,3-dihydro-1,4-benzodioxine-3-carbaldehyde (6.25 g, 31.4 mmol) was dissolved

in acetone (150 mL) and the solution was then cooled to 5°C. A solution of CrO; in



\NH 2 HCO 25 (a) 1-[]-(D phenyl nethyl)azetidin-3-yljpyrrolidin-3-o W
2004/ 110344 PCT/ SE2004/ 000901 66 1- (D phenyl net hyl )azeti di n-3- yI

nmet hanesul fonate (see J. Org. Chem; 56; 1991; 6729; 310 r’r% ) was
di ssol vedVPrR0%¢d0HNi trile (3.5 nL). Pyrrolidin-3-ol (10ECES! 2%’4’?009%” and
t Aethyl am ne (124 ng, 1.2 mol) were added and the m xture was subjected to
m crowave single node heating for ?wt es. The solvent was renoved by
evaporation s and the residue was d| ssolved in ethyl acetate. The sol ution
was washed with water, dried over MgSO4 and then the sol vent was
evaporated. There was obtained 280 ng (93% of 1-

[ 1- (di phepiriteidy {4 Rzat MBS,y 1 2.5 ST, 30 bt g?wé@'addé:l @dpWide-over? MifRab 300 Mz,
CDC13): 1.6-1.8 (m 1H), 2.1-2.3 (m 2H) 4-2.6 (m 2H, 2.6-2.8 (m 1H),
2.9-3.0 (g mRthre wais tefBix@d fonJ0 o). WaeBGISOM)ﬂWaszldﬂﬁd anthh@mnosbb:f thd. 4, (s,

IH), 7.1-7.5 (m 10H); LCVS: nfz 309 10 (M+1)+. (b)
Azeti di n_agetgqnep\y?.sr@moap@bgﬁgqtporatlon The mixture was extracted w1th ether (150 mL) and

i ssol vl dibwdt halr™ F5b s sdacid Rithdoishon of MGH B AMER a0 - SFE Car bon
and pal | aehdiis 9ludGH WishQbified wis PRy dIShI RIS aﬁtﬂthtee ekitfordPRithbaRt m xture

was then added concentrated HCI (0.1 nl) dropw se. The m xture was stirred
under hydit%mhb). (lﬂleairgammolumnwaewpﬂredmﬁﬂ)rhm&mdldgbﬂ ovara Sy Thdw!wat al yst
was filtered off by nmeans of Celite(r). The solvent was renoved b

evapor at iWas remevedriy evapergtien and thgregidus twateﬁl Wi CH2ClTAerfilFation BRéi ned 154

R (72 s s e tbln s R RS ToB R o BT B () 1
o el | yicatiiic 5 HaMRMaby Vit e Eﬁgidss;aé (2, 4B, 71 b 1, 730, AR

0 11-12 (b, 1H).

Method 11
3-Cyano-1-naphthovl chloride

C

CN
15 3-Cyano-1-naphthoic acid (see Bioorg. Med. Chem. Lett. 2001, 2769; 1.1 g, 5.6 mmol)
was slurried in CHoClp (10 mL) and then oxalyl chloride was added with stirring. A drop
of DMF was added and the mixture stirred at room temperature overnight under nitrogen.
The solvent was removed by evaporation and there was obtained 1.2 g (100%) of 3-cyano-
1-naphthoy! chloride as a pale yellow solid. *H NMR (300 MHz, CDCl3): 7.7-7.8 (m, 1H),
20 7.8-7.9 (m, 1H), 8.0-8.1 (m, 1H), 8.5 (5, 1H), 8.7 (s, 1H), 8.8 (d, 1H).

Method 12
1-Azetidin-3-vlpvrrolidin-3-ol dihydrochloride

HOIG‘\C\
N\H

« 2 HCI
25 (a) 1-[1-(Diphenylmethyl)azetidin-3-ylJpyrrolidin-3-ol




HCl. H 25 (a)
8-[1- (Di phenyl net hyl ) azetidin-3-yl]-1, 4-di oxa- 8-azaspi r o[ 4. 5] decane The
corrpound was synt hesi zed in an anal ogous way to Method 12a but usi 9

4- di oxaWE 208FHEBr o[ 4. 5] decane as starting material r&CTEE2HHLA090
pyrrol idin-3-ol (yield, 72% . 1H NVR WO 2004/ 110344 PCT/ SE2004/ 000901 67
(400 Mz, CDC13): 1.6-1.8 (m 4H), 2.34.3 (m 4H), 2.9 (t, 2H), 3.0 (gn,
1H),3.4(t 2H), 3.9 (s, 4H), 4.4 (s, '1H), 7.1-7.5 (m 10H); LCVME: mz 365
(Mt1) +. (b) 8-Azetidin- 1, 4- di oxa- 8- azaspi ro[4 5] decane hydrochl oride s

3-yl -
o ol SO faing %yér%héaasy“faﬁﬁé’ B0 GRS Tl JOREE LY ot
sol ution mg@mnﬁmlmﬁlmmlmrabet&h&h@m@hﬁ,)( #&Idm -4-(lo4mR 1.0at OC.

The m xture was stirred for 1.5 and t hen net hano was added. The soI ution
was heat edmob amémﬁe;hylammez(@%mg a2dnmioBrwerh eddesaind dlere mygtarereasoubjtctsy to

t Th t ed t d t at
was ¢ hon RREYSE sME IR B sERes TsraReR R e et DR exshebot g
(739 sof BdaBetcsidldwds Missdivdd R PhA-aBetal PR {iiforod slok adhed LY WEHRY, @mbaie as a
solid. LCM5: mz 199 (M+1l)+. Met'hod 14 is Thionorpholine 1,1-dioxid
di hydr ochiver M8 04@nd ther the\solvern mwv&pqraiyd There was obtained 280 mg (93%) of 1-

o R R i T B e MR g

t hi Ormrphprlr@ﬁni 1H)d29>g319n(23ﬁ)92h 2@'1 Hﬁ%-zﬂs%% Cgé@@)m&h Bha:fﬁz
pyrrolidin-3-0 . 1H NWVR (m 411),
2.8-2.9 ((m, 12199333 4)@1& m)(ﬁﬁ(rmm)),M(sa I&l,n’/ I-ﬂl-ii)(m,ew&l)(hﬂm)m/ﬂwa (s, 1H),
7. 174%@&#) LCM5: mlz 357 (Mrl) (b) Thionorpholine 1, 1-dioxide

di hydoc H¥'SF

(b) 1-Azetidin-3-ylpyrrolidin-3-ol
1-[1-(Diphenylmethyl)azetidin-3-yl]pyrrolidin-3-ol (310 mg, 0.98 mmeol) was dissolved in
ethanol (20 mL). A mixture of palladium hydroxide on carbon and palladium on activated
15 carbon was added and to the resultant mixture was then added concentrated HCI (0.1 mL)
dropwise. The mixture was stirred under hydrogen (5 atm) at room temperature overnight
and then the catalyst was filtered off by means of Celite®. The solvent was removed by
evaporation and the residue triturated with CH>Cl,. There was obtained 154 mg (79%) of
1-azetidin-3-ylpyrrolidin-3-ol dihydrochioride as a solid. *C NMR (75 MHz, D;0): 48.8
20  (s),63.1(s),67.7 (s), 70.9 (s), 76.2 (s), 85.7 (5); LCMS: m/z 143 (M+1) *.

Method 13

25 (2) 8-[1-(Diphenylmethyl)azetidin-3-yl]-14-dioxa-8-azaspiro[4.5]decane
The compound was synthesized in an analogous way to Method 12a but using 1,4-dioxa-8-

azaspiro[4.5]decane as starting material rather than pyrrolidin-3-ol (yield, 72%). *HNMR



The conpound was synt hesi zed in an anal ogous way to that of Method 12b but
using 4-[1- 25 (diphenylnethyl)azetidin 3-yl ]thionorpholine 1, 1-dioxide

rat her than 1- (di phenyl net hyl ) azeti di n-3-yl ] pyrrolidin-3-ol &yield,
899% . 1H WOR0Y t}@“ﬁ/Hz D20): 3.2-3.4 (b, 4H), 3.4-3.5 CRI/SEEOH0NT 1)
4.2-4.4 (4H). WO 2004/ 110344 PCT/ SE2004/ 000901 68 Method 15

1- Azeti di n- 3-yl pi peridin-4-ol dihydrocghoride ' HO ON~N 2HCL H (a)
1-[]- (D phenyl et hyl )azetidin-3-yl]piperidin-4-ol 5 The conpound was

synt hesi zed in an anal ogous way to that of.Method 12a but using

I peridi n ol 4

Cocra) - B D, LEoTs Bl 8, 213 oty 2 Samnf S e TG (OMDST0' (m
3H), 3. 43(00s, 2H), 4. s618), 7.1-0.6 (il iHPH); ‘L@MS_Sm/zHS‘BS M+1*7.5 (m 10H); LCMB: niz
323, (Mrl) +. io (b) 1-Azetidin-3-ylpiperigin-4-ol dihydrochloride The
corrpound was synt hesized in an anal ogous way to that of Method 12b but using

1-[1- d th h h
1 (1 (0 (ReRybrbery Ty S E e Eazasirnb PRBL BBl 4 "S000 11
(400 Mg [m@xqi S8 imth N cfii @y 111 dioxa 8- Basplrofd.§fecdd(0.5%, B-AfmdIf b, 1H),

1-[(39)- zwap dzssalyad i dry(Hhaiin under piteazen and ke respltam selugion Araseédetehy | ) but yl | a
zeti din- %hlo%etﬁgﬁ %@&%H{l&g T@h? n& gf 1 ﬁuno% at%@ ’E‘Mmﬂtﬁre wagstu%h focfll 5h

and then methanol was added. The solution was heated to reflux for 20 min and then the
solvent was removed by evaporation. The residue was triturated with acetone and the

10 precipitate was then recrystallised from isopropyl alcohol. There was obtained 235 mg
(73%) of 8-azetidin-3-yl-1,4-dioxa-8-azaspiro[4.5]decane hydrochloride as a solid. LCMS:

m/z 199 (M+1)*.
Method 14
15 Thiomorpholine 1.1-dioxide dihydrochloride
?
0':-3
(N
AN
- 2 HCI H

(a) 4-[1-(Diphenylmethyl)azetidin-3-yljthiomorpholine 1,1-dioxide
The compound was synthesized in an analogous way to that of Method 12a but using
thiomorpholine 1,1-dioxide (see J. Chem. Soc. 1949, 3433) rather than pyrrolidin-3-ol

20 (yield, 19%). 'H NMR (400 MHz, CDCl,): 2.7-2.8 (m, 4H), 2.8-2.9 (m, 2H), 3.0-3.1 (m,
4H), 3.2 (qn, 1H), 3.4 (m, 2H), 4.4 (s, 1H), 7.1-7.4 (m, 10H); LCMS: m/z 357 (M+1)*.

(b) Thiomorpholine 1,1-dioxide dihydrochloride

The compound was synthesized in an analogous way fo that of Method 12b but using 4-[1-
25 *  (diphenylmethyl)azetidin-3-yl]thiomorpholine 1,1-dfoxide rather than 1-{1-

(diphenylmethyl)azetidin-3-yl]pyrrolidin-3-ol (yield, 89%). "H NMR (400 MHz, D;0):

3.2-3.4 (b, 4H), 3.4-3.5 (m, 4H), 4.2 (m, 1H), 4.2-4.4 (4H).



20 (a)

3-Cyano-N-[ (2S)-2- (3, 4-di chl orophenyl ) -4-(3-hydroxyazetidi n-1-yl)butyl]-N nme
thyl -1 - napht ham de

3- Cyano- NMO(88Y1193443 4. dj chl or ophenyl ) - 4- oxobut yI | - N- mePf SRR hani de
(see WO 00/02859; 1.0 g, 2.3 mol) was dissolved in CH2A 2 (10 n.) and to
the resultant solution were added azefkdi n-3-0l hydrochloride (0.24 g, 2.2
mol ) and triethylamne (0.30 nL, 2.2 nmol ). After stirring for 40 mn,
sodi um tri acet oxyborohydride (0.65 g, 3.1 mmol) was WD 2004/ 110344

PCT/ SE20 1 69 added and the solution was stirred at roomtenperature
for 3 h. (ﬁ/ﬁgﬁgal%vent was renoved by evaporation and the residue was

partiti omeﬁzaﬁﬁmsgﬂp_@ahmmm_em;nmauﬁndmHCCB sol ution and ethyl acetate.
The sol vent was renoved by ,evapg|ation and the residue was dissolved in

hydrochloric acid (1M. The sol &9 washed with CH2C12, alkalised with
s aqueous NaCH (2M and then extracted wth CH2Cl12. The sol vent was renoved
by evaporation and there was obtai > g (80% of

3-cyano-N-[(2S)-2-(3,4- dichlorophenyl)-4-\(3yhydroxyazetidi n-

1-yl )butyl] N—rret hyl - I - napht ham de ag omhi t e Hsol id. 1H NVR (400 MHz,

DVBO- d6) 6.4-8.2 (cm_ 811 8.6 (d, 1H); LOQWE: n12 482
(ML) +. 1(9) (Ibél ﬁDlefige)‘mathr aetgiantylipiveradinthel | ) (et hyl ) ami nod- 3- ( 3, 4-

A B e N A

napht ham pigeridin-4b] gathér thin pmdalidlmsOlcdyﬁmoﬂxr%ql Hmm MHd, CDAIel.esul t ant
solution 1s was added triethylam e m xture was

o B L S o D s . 0, M e ) d o R D b0
0.41 rrrml 4m{%f—1¥§e{]\faﬁ%gﬁtidﬁ eﬂd%é an‘?%% (ﬂﬂ-lim 30 mn and then at

room tenp ra ur e ’reatlon are ‘diluted with CH2C12 and
t hen vvashed wi th hydrochloric acid (1M, saturated NaHCO3 and then with
brine. The organic solution was dried over MpSO4 and t he sol vent renoved 20

by ev#por® i bfcetidiedviniperidndehdiydpocioride 9299 of 1-[(35)-4-[(3-cyano-1
napht hoyl ?&%h&%hhwae QitResizbdtn Gh GAIGSMR UMb Rl bY Medfdef 128 dhic Ry 1-11-

met hanes ona
(diphenylmethyl)azetidin-3-yl]piperidin-4-ol rather than 1-[1-(diphenylmethyl)azetidin-3-

yllpyrrolidin-3-ol (vield, 89%). "H NMR (400 MHz, DMSO-ds): 1.6-5.0 (cm, 13H), 9.0-
9.4 (b, 1H), 9.8-10.2 (b, 1H), 12.0-12.8 (b, 1H).

15

Method 16
1-[(385)-4-[(3-Cyanc-]-naphthoyl){methyl)amino

yl methanesulfonate

0. .o
N O
S,
o \C\N\/\-’/\N O
A0e

CN
2,

Cl
20 (a) 3-Cyano-N-[(28)-2-(3,4-dichlorophenyl)-4-(3-hydroxyazetidin-1-yl)butyl]-N-methyl-1-
naphthamide v ‘ '
3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-oxobutyl]-N-methyl-1-naphthamide (see WO
00/02859; 1.0 g, 2.3 mmol) was dissolved in CH2Cl (10 mL) and to the resultant solution
were added azetidin-3-o} hydrochloride (0.24 g, 2.2 mmol) and triethylamine (0.30 mL, 2.2

25 mmol). After stirring for 40 min, sodium triacetoxyborohydride (0.65 g, 3.1 mmol) was



a solid. LCMs: mz 560 (Mtl)+. Method 17 25 3-Cyano-N-[2-(4-fluoro

henyl ) - 4- oxobutyII-N-meth | -1-na-phthamde O OHN tCN F (a)

2-(4-Fl uor N- net hyl pent - 4- enam de WO 2004/ 110344 PCT/ SE2004/ 000901
70 2- (4- FW K‘é’rz’lﬁz‘l)pent 4-enoic acid (Bioorg. Med. Ch&hI§EPH0048H0, 1893;
4.20 g, 21.6 nnnol) was di ssolved in CH2C12 (75 nlL) and to the resultant
solution was added TBTU (7.29 g, 22.7gginol). The m xture was stirred at RT
for 15 min and then nethylamne (11.9 nlL of 2M THE solution, 23.8 mmol) and
D PEA (11.2 g, 86.5 Mol ) were added The S reaction mxture was stirred at

roomt e@f&eﬂ%ﬁaﬁe s%[uﬁ%n as%ﬁﬁ‘é&qy o a't\%r@‘i’or"! . hl‘hg'si%g ét whofinllvbgand then

washed sever e so was renoved evaporation and

the resi gyevdpossion thi dma'esxguawhedmﬁoﬁed betuvc@ﬁdan(rhtethwel\hﬂc%c etate,
1:1). There was obt a| ned 3.5 8%
2- (4-11 umlewm tﬂﬁyﬂwﬁlmtewamraeveésbyaﬁ’{apfa?‘iwnmfélﬁr%%%eﬂw af ter

?;%St all stgociﬁe hlymcﬁl%glg E?W@Z(P\mg %Iu&ag?g&ﬂ&gsh%@mﬁ%ﬁld aélngstd %Vgthz 120
7.0 ( m adukpus NaGH (eM) aalﬂ)then(dX);racted with CH2C12 The solvent was removed by

(2-(4-Fl uor ophenyl ) pent - 4- en- 1 t hyl am ne Lithiumal um ni um hydr| de
(0.11 g, e'QﬁPgrE&%‘?Bla?‘% ‘é’ﬂ%?lPtF"é‘ﬁ r$5e& Wé%)@ig -GYR3o-HnldeP)-3-63.47 t r ogen with

stirring n_@af h -4 (0.20 g in
S il of defloRsbidplit-Qmrdarci B AIRRKIL A B b phar R e 20
stirred adlid 6HWMRG(40@I\EIZJMBM@M(Q&¢44M&1 QﬁHﬁ @&.4-8.2nkm, 8HS, 86l dEdHr opw se
foll owed_by a solution o NaCH (0.11 nL of a 15% aqueous solution) and then
wat er (0 Q&MMZ&@&.MHT e mxture was stirred for 10 mn and then
filteped. The filter cake was washed with ether and the

(b) 1-[(35)-4-[(3-Cyano-1-naphthoyl)(methyl)aminof-3-(3,4-
dichlorophenyl)butyl]azetidin-3-yl methanesulfonate
3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-hydroxyazetidin-1-yl)butyl]-N-methyl-1-
naphthamide (0.20 g, 0.41 mmol) was dissolved in CH,Cl; and to the resultant solution

15 was added triethylamine (0.17 mL, 0.41 mmol). The mixture was cooled to 0°C before
careful addition of methanesulfonyl chloride (0.03 mL, 0.41 mmol). The mixture was
stirred with cooling for 30 min and then at room temperature for 1 h. The reaction mixture
was diluted with CH,Cl, and then washed with hydrochloric acid (IM), saturated NaHCO,
and then with brine. The organic solution was dried over MgSOy and the solvent removed

20 by evaporation. There was obtained 0.21 g (92%) of 1-{(35)-4-[(3-cyano-1-
naphthoyl)(methyl)amino]-3-(3,4-dichlorophenyl)butyl]azetidin-3-yl methanesulfonate as
a solid. LCMS: m/z 560 (M+1)™.

Method 17
25 3-Cyano-N-[2-(4-fluocrophenv])-4-oxobutyl]-N-methyl-1-naphthamide

i
8]
N
- SGRO

CN

F
(8) 2-(4-Fluorophenyl)-N-methylpent-4-enamide



20 conbi ned sol utions were washed several tines with water. The organic
solution was dried over MgJSO4 and the sol vent was renoved by evaporati on.
There was obtained 0.16 g (86% of

[ 2- (4-f | %@ BWHARA pent - 4- en- 1- yl ] net hyl anmi ne as an oi | PCVREIRH Y0 Mz,
CDC13): 2.4-2.6 (m 5H), 2.7-2.9 (m 3H), 4.9-5.0 (m 2H), 5.6-5.8 (m 1H),
7.0 (m 2H), 7.1 (m 2H; LCV5: nmz 194 (Mrl)+. 2s (c) 3-Cyano-N-[2-(4

fl uorophenyl ) pent - 4-en- 1-yl ] - N- et hyl - I - napht ham de

[ 2- (4- Fl uor ophenyl ) pent-4-en-1-yl]Jnmethylamne (1.0 g, 5.2 mvol) was

di ssol ved, } RC12 .an tl.r.r.ed: . Y | Ll . 10, 11.4
nmol ) an?'g{]]évgﬁgg- nglﬁ’gﬁﬁfi'ﬁgélf%gﬁﬂaggogé'qﬂ%'%gg?‘f;h' ngﬂja@ éh:l%}% The
m xture vamoBtwdsidgoWet iin CBIRCI, 5 20.)fa88 tthehesultamtbohrioanchstddaed TBTU ed at
roomtenperature for 2 h. The m xture was washed tw ce with water, once ,

with an dd@8a22danuol)oRhomixtuemms sred anRE foi hmisr snsdtherrmethydaming (11.0as

16 2004 TbHVBEF SRRl TP ST W PR AT B BRI RRE R T, 0 2%
obt ai ned rdadfongnikBR8Gvad btirfedCatadem hehigerfitre for 3 h, subsequently diluted with CH,Cl,

fl uor ophenyl ) pent -4-en-1-yl]-Nnethyl -1-napht ham de as an oil. 1H NVR (400
MHz, cm‘jémf)zanﬂ-th@mw s@iayal tmeg vt watey. Thejsolventgyvas igmopgd byy) . 6. 4-8. 0

1£ |C Lﬂ or g é %)eer‘{ﬁg‘}t_%ﬂéli %drl)ﬁ'}_}'% )‘}?S?@U(ﬁ_q#éﬁ _ﬁ@(’_ﬁ@?é,@%@}%ﬁ %ﬁ‘ sifica gel (heptane-ethy! acetate,

3- Qyano- N:{ @ Thérefwasubpahaly 5 pRe8%) 6f tdphbh tthiylpeaphthafiddas Gd- 5 0,
4.(% nmol i[)zgs di ssol ved inbg m'?<t u%gdf-(?flmadggt oygm%o ! tert-but aﬁ%l (%5

nL) and vwi,@rhiqlvsf@rtlmfyer&mtaélﬂzqdr@%(&M&aﬁ&é{zmé éﬂ,rH'BgZéYc(di 3Hbn of

%c?i i g- ( 93‘12"3}{)%2? mltﬁ@s&fgmgggﬁgg ?rﬁ’eﬁ?% %k-@?@@t}%zgg(ﬁ ?ﬂggpgt room

t enper at yng 2eper ni ght. A saturated aqueous sol ution of sodiumbisulfite (15
m.) was added and the mi xture stirred for 5 min and then concentrated. The
residue was diluted with water (100 nlL) and then extracted thrice with

ol veni r Gidiad TgroatRipaic S iR A0 G Ssol ved i a mxture of
THE (21 nithianciwaintim bfdidd (1R g muminwasdinied peehedabenl fuiler g, 4. 43
mmol ) was added. The solution was _stirred at
15 mitrogen with stirring. A solution of 2-(4-fluorophenyl)-N-methylpent-4-enamide (0.20 g in
5 mL of ether, 0.97 mmol) was added carefully and the mixture was then stirred at room
temperature overnight. Water (0.11 mL) was added dropwise followed by a solution of
NaOH (0.11 mL of a 15% aqueous solution) and then water (0.33 mL) again. The mixture
was stirred for 10 min and then filtered. The filter cake was washed with ether and the
20 combined solutions were washed several times with water. The organic solution was dried
over MgSO; and the solvent was removed by evaporation. There was obtained 0.16 g
(86%) of [2-(4-fluorophenyl)pent-4-en-1-ylJmethylamine as an oil. 'H NMR (400 MHz,
CDCls): 2.4-2.6 (m, 5H), 2.7-2.9 (m, 3H), 4.9-5.0 {m, 2H), 5.6-5.8 (m, 1H), 7.0 (m, 2H),
7.1 (m, 2H); LCMS: nv/z 194 (M+1) ™.
25
(¢) 3-Cyano-N-{2-(4-fluorophenyl)pent-4-en-1-yl]J-N-methyl-1-naphthamide
[2-(4-Fluorophenyl)pent-4-en-1-ylJmethylamine (1.0 g, 5.2 mmol) was dissolved in
. CH,Cl, and stirred at 0°C during addition of DIPEA‘(I.S g, 11.4 mmol) and 3-cyano-1-
‘ naphthoyl chloride (Method 11; 1.1 g, 5.17 mmol). The mixture was stirred with cooling
30 for a short while and then stirred at room temperature for 2 h. The mixture was washed

twice with water, once with an aqueous solution of KHSO4, and then with brine. The

solvent was removed by evaporation and the residue flash chromatographed on silica gel



room tenperature overnight and then diluted with water (150 nL) and brine
(75 m). The mxture was extracted thrice with ethyl acetate and the

conbi ned organi c solutions were washed with water and then with brine. The
sol vent W& J08HH\W&H by evaporation and the residue flafSTEHROHEPYY aphed on
silica gel (ethyl acetate- heptane, 7:3). There was 20 obtained 1.43 g (95%
of 3-cyano-N-[2-(4-fluorophenyl) - 4- oxo?ijtyl] N- et hyl -1 - napht ham de as a
colourless oil. "H NWR (400 MHz, CDC13 4-4.4 (cm 8H), 6.8-8.0 (cm

9H), 8.2 (s, 1H), 9.8 (s, 1H). Method 18 2s

3- Oano- WA (4° BYAPRPRSH s FACHINL 6 TR0 sis Rz ge © O N K

(2 (4- Br@mr@ﬁ% fic-4-Eh! 1- 1§ AR fv-3 Llaphch@Mmydets avlodiTElY NNIRNHOB MM,
2004/ 110344 S%EOOM 000%8@JJ ﬂﬁf aphibenl w

3- (4- Broﬁmlemuwa@me&ﬂyﬁéhﬁ ridyrbaHb.Md(&(rr( JEB, GASH (amn HH 885, 1H).
46,1998, 242; 1.77 g, 6.86 mmol) was dissolved in CH2C12 (100 nL) at OC
under argon. Inmdazole (1.22 g, 17.9 nmol) was added, the mixture stirred
for 19 mm ar@ydnbwmr(mfm@wpﬂ@wzp%%mwa\nme z-mphrhémédemml) was added
W th cooling. 'The mxture was stirred at roomfenperature s for 48 h and

t hen was ﬁéaYmMéZM-ﬂmmhmlePEWﬂn-)l -divd/-methyk 1-mapkthemidedh S sd0% enoved by

Mt pana) mnalis Sl e i il 2SO B S B BuRRoi 15 b A webd G52
(2-(4-br ‘ﬁﬁg%ﬁ@ﬁiﬂed érrobﬁ{ t'éhig%ﬁﬁfr@ﬂﬁhﬁg ﬁddlﬁawﬂ y@}mwam%lm Ap-an oil.
1H NVR (30 , (s, 3H),

2 7 2. g) (D{J’qeaan—i)J 04anmola 4M¢thylma)phdknd1\80)ﬁdegfa082gi) 17.8 mmcﬂ) waq afldediapg the. 4 (d,
[2 (41§]br Bt ALY AA %"“ﬁed[ IO LSBTV ‘?‘1“*91‘%‘6&%5%%5‘819 Wamﬂsealﬁﬂaﬂaf e

{2- (4- Br gpmahesyitited15 GAy waoREePiidht ik dtdfor Selinvha@ene (0.95 g, 2.3

nmol ) and
concentrated. The residue was diluted with water (100 mL} and then extracted thrice with

CHClo. The combined organic solutions were washed with brine and the solvent removed
by evaporation. The residue was dissolved in a mixture of THF (21 mL) and water (7 mL}

15 whereupon sodium periodate (0.95 g, 4.43 mmol) was added. The solution was stirred at
room temperature overnight and then diluted with water (150 mL)) and brine (75 mL). The
mixture was extracted thrice with ethyl acetate and the combined organic solutions were
washed with water and then with brine. The solvent was removed by evaporation and the
residue flash chromatographed on silica gel (ethyl acetate- heptane, 7:3). There was

20 obtained 1.43 g (95%) of 3-cyano-N-{2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-1-
naphthamide as a colourless oil. 'H NMR (400 MHz, CDCl;): 2.4-4.4 (cm, 8H), 6.8-8.0
(cm, 9H), 8.2 (s, 1H), 9.8 (s, 1H).

Method 18
25 3-Cvang-N-[2-(4-cyanophenyD-4-oxobutyl]-N-methyl-1-naphthamide

L
O
N

CN

(@) {2-(4-Bromophenyl)-4-[(triisopropylsilyljoxy]butylJmethylamine



4-di net hyl am nopyridine (0.34 g, 2.8 nmmol) were dissolved in dry CH2C12 (10
m.) under is nitrogen. Boc-anhydride (1.1 g, 5.1 mmol) was added at 0C and
the m xture was stirred at roomtenperature for 48 h and then washed tw ce
with brinWO 21183yt i on was dried over Na2SO4 and t he PES{SFRHHONRAET 1 enpved
by evaporation. The residue was flash chromatographed on silica gel
(hexane-ether, 40:1 to 8:1). There \/\/as??bt ained 1.66 g (73% of tert-Butyl
{2-(4-bronmophenyl )-4-[(triisopropylsilyT)oxy]butyl}methyl carbamate 20 as an
oil. 1H NWR (300 MHz, CDC13): 0.9-1.1 (m 21H), 1.4 (s, 9H), 1.7-1.9 (m

2h, 2. 7?I-&%ro?n@pher%ﬂ)z-zl?(in%th(yﬂnﬁ%g?bhtagl Lor'sde ERm A Rarm BN 46 1688, 250 - (©)

tert- But
5 g; 5 fl-B ¢ tyqlmpg] SR i) Wi disePRAGRTEBCLY10@ML) Rtbed ditRt Bigos AbiasRle(1.22
{ 2- (4- br @rbphenmybl) whs [added, theopixdyy skired, for dex}iﬁmn# themdtiteppregylshlogesilan 1. 16 g,

25 2.25 L Ari i b i,d t di pal | adi un 0. 62 0.68 |
ot DR e il HE faden SRR BSTAS Wik R Pl Mkt bR bPergilr” ™™
acet oni t rghy 48 K Sudabn INFhddMwicd Bithwhated QFEY mBY 8 brind, The SYRBht0Pas(BmdPed, 1. 35

mol ) was added and the mxture was stirred at 81C for 24h and then
concent r dyssapdEathy anlcthe sesidusdlasin dtethatographed ou siliga gelbiiH;AlheMsthanel- was

filt d ' filter.. T I b ti d
30 t he. r SORE DEEP ol et SEHnER L ST Sy - BRTREE RA 10 1) Ther e
was obt ai 198 ¢ yedrhin il. '"H NMR - 0.9-

{2-(4- cyggg%ﬁ%‘%gﬁ})gl}%? ? (ﬁ%f@lls}g%%pyl s?:d‘t’/liﬁ;l 81>]<'y]Hbut yl }SS:OOrTl\é!%-I ﬁ"yICchgr1 )é(?r'gtlél as a

sol i d."' HRIARA®G-MAm, CET12% (s, 6H-27-2.8 (m, ZH)HP.0-3] 4m( &), Sk4-3.6\(@, 2804/ 110344
PCT/ SE2004 7-1.9 (m 2H), 2.7 (m 3H), 3.2-3.6 (m 5H), 7.3-7.4
(m 29, 0’7{. g’?gﬁg%(‘hﬁ?@ VS: §n{z 5231 (M+1§ +) (52 ( K

4- (3- Hydroxy-I-[ (et hyl am no) net hyl ] propyl ] benzonitrile 5 tert-Butyl
{2-(4-cyanophenyl )-4-[(triisopropylsilyl)oxy]butyl}nmethyl carbamate (0.37 g)
was di ssdbyéertbutyl {@-(¢-&romyphanylpe:[(wijsopoepisivl)oxdbiul}eethyldarkdm®e) sol ut i on)

Vol at 1 | ed o SRTS -y n BonisB Tt B Rl EREs LA B Ecod BB R A y af t er
e a0 gl GBAné X504 mindRCASBLNRAYP I CRSOL (RS pupBeer and

the solution alkalised to the addition of i'o and t hen
ext r atst editrégencBoeinhydeidnyl.1gc & anmol) ¥a06 addgd atThE apd gherhixtere wasistirredvals

room temperature for 48 h and then washed twice with brine. The solution was dried over

Na;S04 and the solvent was removed by evaporation. The residue was flash
chromatographed on silica gel (hexane-ether, 40:1 to 8:1). There was obtained 1.66 g
(73%) of tert-Butyl {2-(4-bromophenyl)-4-[(triisopropylsilyl)oxy]butyl }methylcarbamate

20  asanoil. "H NMR (300 MHz, CDCl): 0.9-1.1 (m, 21H), 1.4 (s, 9H), 1.7-1.9 (m, 2H), 2.7
(m, 3H), 3.2-3.6 (m, 5H), 7.0-7.1 (m, 2H), 7.3-7.4 (m, 2H).

(¢} tert-Butyl {2-(4-cyanophenyl)-4-[(triisopropylsilyl)oxy]butyl}methylcarbamate
tert-Butyl {2-(4-bromophenyl)-4-[(triisopropylsilyl)oxylbutyl }methylcarbamate (1.16 g,

25 2.25 mmol), tris(dibenzylideneacetone)dipalladium (0) (0.62 g, 0.68 mmol) and tri-o-
tolylphosphine (1.03 g, 3.38 mmol) were mixed together with acetonitrile (3 mL) and DMF
(3 mL) under argon. Zinc cyanide (0.16 g, 1.35 mmol) was added and the mixture was
stirred at 8}°C for 24h and then concentrated. Ethyl acetate was added to the residue and
the slurry was filtered through a micro filter. The solvent was removed by evaporation and

30 the residue purified by flash chromatography (hexane-ether, 10:1). There was obtained
0.43 g, (41%) of terr-butyl {2-(4-cyanophenyl)-4-[(triisopropylsilyl)oxylbutyl }-
methylcarbamate as a solid. ' NMR (300 MHz, CDCl): 0.9-1.1 (m, 21H), 1.4 (s, SH),



dried over Na2SO4 and then the solvent was evaporated. The product was
purified by flash chromatography (CH2Cl2- MeOH NH40H, 9:1:0.1). There was
obt ai ned 0. 10 60% of 4-

{ 3- Hydr ox‘sYDIm?‘? 4r'nyl am no) met hyl ] pr opyl }benzonl trile aSCUSEZMEUAY R
(300 MHz, CDC13): 1.9-2.0 (m 21-1), 2.5 (s, 3H), 2.8-2.9 (m 3H), 3.4-3.7
(m 3H), 3.7 (m 1H), 7.3 (d, is 2H), 4.6 (d, 2H); LCMS: mz 205 (Mkl)+.
(e) 3- Q/ano-N-[Z (4-cyanophenyl ) - 4- hydroxybut yl ] - N- et hyl - | - napht ham de
4-{3- Hydr oxy-1 - (rret hyl am no) net hyl | pr opyl } benzonitrile (0.55 g, 2.69 nunol)

gn&aﬁépﬁég’h 3. 23?%%’?%%\%265 5@%3?“1@1 %gg% gé%éﬂh%lﬁ)%s added

in porti o M+tih*stirring and cooling (external ice- bath) The m xture was
stirred for 2 h with cooling and then diluted wth CH2C12 (10 nmL). The
sol ution was washed twice with water, twice with a saturated aqueous KHSO4

| uti T.h db ti d
the r oot dib HAE AR SR afra i T o S Cr 2 ety 9 1) - Ther e
was 25 obiaimed [@- (Zlocﬁnéﬁﬂ I)Qf-L(trusopropylsﬂyl)oxﬁbutylLrneth lcarbamate (0.37 c? s a

3- cyano- N-[2 (4-cyanopheny dr ox -1 - napht ham
whi t e sol was dissplveiiEn Eﬂ“o( 1Hydrothqm2a@d((8;ml oiﬁM sozuteon()svasa fped

S Pt ﬁﬁftfé%zfé&i%}ﬂaﬁ%%mwy gt B iyt o3, 2 384
903 Sanspr i aonbedh S Y AT Enbortanh e (0,7

g, 1.8 mo was dissolved in CH2C12 (15 nmlL) and to the resultant solution

was addedﬂ[oggs;dumm fiasabeed ipavaterraad tie ®iatipn akaispditn pHi8rP bptheiaddigionphe

over nitght B ARt efn ﬁﬁ?ﬁ%@ﬁoo‘ﬁﬁﬁﬁe?ff%ﬁ%ﬁfﬁgﬁ b PR s e

sat ur at eotlneNa:IvlaCﬁaﬁD,;LHnﬁQHeds‘ﬁ@ sOilvint Wi vastieed. Trecproduct Was E ﬁedib Aagd

vigorously for 2h and the he or%§n|c sol uti on was washe ri ne and

dried oveﬁﬁlfmﬂsmphﬂ'@zﬁbw@{ Heﬂ‘rb@eld Bhere wap obtairied §- 1&&1 609@ ofdsi due

Pt e CEBERY RS SR A ERh e A AR B o oo RS e v
oxobut y1 lebompthyb-d Gaaml bart danzas2 k! BHR0l-S7 (i SHYA.1 (A0 5 @PCLY)
5 8 (% 1T EHEHIAAMS: m/ngos (6134+1) 8. 7.9 (d) 2 (s, 111,

{(e) 3-Cyano-N-{2-(4-cyanophenyl)-4-hydroxybutyl]-N-methyl- I-naphthamide
4-{3-Hydroxy-1-[(methylamino)methyl]propyl }benzonitrile (0.55 g, 2.69 mmol) and
DIPEA (0.77 g, 5.9 mmol) were dissolved in CH,Cl; (5 mL). 3-Cyano-1-naphthoyl

20  chloride (sse Method 11; 0.58 g, 2.69 mmol) was added in portions with stirring and
cooling (external ice-bath). The mixture was stirred for 2 h with cooling and then diluted
with CHCl; (10 mL). The solution was washed twice with water, twice with a saturated
aqueous KHSOy solution and then with brine. The solvent was removed by evaporation
and the residue flash chromatographed on silica gel (CH2Cl, -MeOH, 9:1). There was

25 obtained 0.70 g (67%) of 3-cyano-N-[2-(4-cyanophenyl)-4-hydroxybutyl]-N-methyl-1-
naphthamide as a white solid. TH NMR (400 MHz, CDCLs): 1.4-2.5 (cm, 2H), 2.6 (s, 3H),
3.1-4.6 (cm, 6H), 6.4-7.8 (cm, 8H), 7.9 (d, 1H), 8.2 (s, 1H); LCMS: m/z 384 (M+1)".

() 3-Cyano-N-[2-(4-cyanophenyl)-4-oxobutyl]-N-methyl-1-naphthamide
30 3-Cyano-N-[2-(4-cyanophenyl)-4-hydroxybutyl]-N-methyl-1-naphthamide (0.70 g, 1.8
mmo}) was dissolved in CH,Cl, (15 mL) and to the resultant solution was added Dess

Martin Periodinane (0.85 g, 2.0 mmol) in portions. The mixture was stirred at room



382 (Mrl)+. 'o Method 19 3-Cyano- N-f

(2S)-2-(4-fl uorophenyl) 4 oxobutyl | -N-nethyl -5,6, 7. 8-tetrahydronapht hal ene-
1- car boxani de O F (a) 3-Cyano- N-[(ZS) 2- (4

f1 uor opheWﬂzfﬁélr’rP“i en-1-yl]-N-nmethyl -5,6,7,8- is PCT/SE2004/000901

t et r ahydr onapht hal ene-1 - car boxam de

[ (2S) - 2- (4- Fl uor ophenyl ) pent - 4-en- 1-yl ppet hyl am ne (see Bioorg. Med. Chem
Lett; 2001; 265 - 270; 300 ng, 1.55 rrm)l) was di ssolved in CH2C12 (30 ni)
and to the resultant solution were added DI PEA (440 ny, 3.40 mmol) together

00/ 34243 gyt efhigt SR AR 194, 1 el Suist 1O
t enper at tNa@IC(dg doliftie (B0 til.)CGvadddied 20hdwaixtdedvdsieired W%‘bk‘@iilyl\fofr hwad een

aqueous KHSO4 solc;itlon and finally with brine. The solution was dried over
Na2SO4 arhf ergamic selBtienwe Washed widh bt andaltied piver Na,«sziChu"S e vesti Wagat ogr aphed

O e her @R ARl MRS (Bl BeREHAE o) s b nafiRAR TS £l (79
3-cyaRo- Ne obRhed 0 N )
S, 6y788 te ﬁgfhdlﬁoﬁgﬁm| gﬁe lxiﬂ(p%gﬁgqrﬂ;‘) 623 géﬁg]r-] gﬂ?@lcwﬁophen%l)_zto MHz,

CDC13 O@xgbwd - 260wy i-d 3wphibamidescouhicowdiol HM@OQW gL): 2.79s5. 1 (m

2 ano. Dol sif 43 £k B SR o s R Th Y s 1k e

t et rahydrgpaphtiinal ene- 1- car boxam de
3-Cyano-N-[ (2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-Nnethyl-5,6,7, 8-
t et r ahydr onapht hal ene- 1- car boxam de (460 ny, 1,22 mol) was dissolved in a

mxture N gpone (8 nm.), t-butyl alcohol (4 nL) and water (2 nlL) under
mtro en—%gé—%z 5%in t 10 butyl alcohol, 0.165 nL, 0.01 nmol) was added

t oget her uCyihody-TEShel@FdReiHei¢h 4=oxobutyl]-N-methyl-5.6.7.8-tetrahydronaphthalene-

1-carboxamide

o]
OY\E/\N
H’I

F
(a) 3-Cyano-N-[(25)-2-(4-fluorophenyl )pent-4-en-1-yl]-N-methyl-5,6,7,8-

15 tetrahydronaphthalene-1-carboxamide

[(25)-2-(4-Fluorophenyl)pent-4-en-1-ylJmethylamine (see Bioorg. Med. Chem. Lett; 2001;
265 - 270; 300 mg, 1.55 mmol) was dissolved in CHxCl» (30 mL) and to the resultant
solution were added DIPEA (440 mg, 3.40 mmol) together with 3-cyano-5,6,7,8-

20  tetrahydronaphthalene-1-carbonyl chloride (see WO 00/34243; 341 mg, 1.55 mmol). The
mixture was stitred for 2 h at room temperature, diluted with CH,Cl; (20 mLY) and then
washed with water, agueous KHSO, solution and finally with brine. The solution was dried
over Nay;SQ, and tl}en the solvent was evaporated. The residue was chromfltographcd on
silica gel using a mixture'of heptane and ethyl acetate as eluent (7:3) and there was

25 obtained 460 mg (78 %) of 3-cyano-N-[(2S5)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-
5,6,7,8-tetrahydronaphthalene-1-carboxamide as an oil. 'H NMR (400 MHz, CDCl;): 0.8-



oxide (630 ng, 5.4 mmol ). The solution was stirred at roomtenperature for 5
h and then an aqueous solution of NaHSG3 (39 % 12 nl) was added. The

m xture was stirred for 15 mn, diluted with water (50 ( n
extract ed"PRMEE ¥ hes with CH2C12. The organic sol uti oﬁ%g%ﬁﬁ)@gﬁover
Na2SO4 and then the sol vent was evaporated. The residue (570 ng) is was
dissolved in a mxture of THE (7 nL) ang water (3 nlL) and to the resultant

solution was added sodi um periodate (287 ng, 1.34 mmol). The m xture was
stirred at room tenperature overnight, diluted with water (50 nL) and brine

(30 nb) h ty agt § £& M 1 [ g, S0l s
dried ovg&dﬁ%@zggﬁgh%g’ﬁﬁgg Zpﬁ’\é&g?I‘%é\’h%’qlé%g%%’sﬁéﬁég’wﬁe@% j\)\#gs@g% ai ned
415 ngy (89 % of 3-cyano-N-[(2S)-2-(4-fluorophenyl)-4 20

oxohutyl]-N-nethyl -5, 6, 7, 8-tetrahydronapht hal ene-I| -carboxam de as an oil. 'H
NVR (400 MHz, CDC13): 1.4-4.2 (cm 16H), 6.6-7.4 (cm 6H), 9.7 (s, 1H);

LCVB: ml 7,3 IVi1) d 20, 25 ;

N-f (2S) - i‘?)(%%ﬁ%& JE%%%@ﬁwo%%ﬁﬁ-?%%“%4'%’71“?‘?"55%Fé(t ri f1 uor onet hyl ) benz
am des Orégruphydfandphihalens-1-carboxamide

N-[(2S)-2-(4-Fl uorophenyl)pent-4-en-1-yl]-N nethyl -3, 5-
bis(trifluoromethyl)benzam de WO 2004/ 110344 PCT/ SE2004/ 000901 76

29) - 2- | ~4-en- 1yl L ani i . Med. Ch Lett:;
boor, - peac g AR lochi L P A AR S B9 SV Sha o the
r esul t antetfliion@hthalereel -agllethndide {4605k 1.02 teiclywabyisydieanyial Lmbeird of 440 ng,

1.71 mmol ), TBTU (548 ,. S 1.71 mmol ) and DI PEA (803 ng, 6.21 nmol) in the
gi ven or @estonarifemihy, tbuY AlkebolAimind Wajkr (2 L KInderBNOES NG @ it | Ut ed

111 80, ORRBRO0h A B B RSB il S bbb oL,
L hree ti rmﬁle%3mmg@5 2mmoy. Thesdhetionesasaviered Moot iempbinge fyeh aud@thehenoved
y evaporation and the residue was chromatographed on silica gel using a
m xt ure @h aqueons sohution of NaHSOj; (39 %, 12 mL) was added. The mixture was stirred for 15
min, diluted with water (50 mL) and then extracted three times with CH;Cl,. The organic
solution was dried over NaySOy4 and then the solvent was evaporated. The residue (570 mg)
15 was dissolved in a mixture of THF (7 mL) and water (3 mL) and to the resultant solution
was added sodium periodate (287 mg, 1.34 mmol). The mixture was stirred at room
temperature overnight, diluted with water (50 mL) and brine (30 mL} and then extracted
twice with CH,Cl,. The organic solution was dried over Na;SO4 and then the solvent was
evaporated. There was obtained 415 mg (89 %) of 3-cyano-N-[(25)-2-(4-fluorophenyl)-4-
20 oxobutyl]-N-methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide
as an oil. "H NMR (400 MHz, CDCh): 1.4-4.2 (cm, 16H), 6.6-7.4 (cm, 6H), 9.7 (s, 1H);

LCMS: m/z 379 (M+1) ™.

Method 20
25 N-[(25)-2-(4-Fluorophenyl)-4-oxobutyl}-N-methyl-3,5-bis(triflucromethyl)benzamide

. H
Q j CF,

(a) N-{(25)-2-(4-Fluoropheny! )pent-4-en-1-yl]-N-methyl-3,5-

bis(trifluoromethyl)benzamide

]



I 0 heptane and ethyl acetate as eluent (4:1). There was obtained 576 ng (85
% of N-[(2S)-2-

(4-fluoraophenyl)pent-4-en-1-yl]-N-nethyl-3,5-bis(triflu zam de
as an oil‘gofﬁﬁl4“%kﬁﬁi*‘(4oo MHz, CDC13): 2.2-2.4 (cm 2H), g@@é@%ﬁa}?pz.g-ag
(cm 4H), 4.9-5.1 (m 2H), 5.4-5.8 (m 111), 6.8-7.1 (cm 3H), 7.2-7.5
(3H), 7.9 (s, 1H); LCMS: mz 434 (Mrl)4¢ 1s (b)

N-((2S)-2-(4-Fluorophenyl) -4-oxobutyl]-N nethyl -3,
5-bis(trifluoronethyl)benzam de
N-[(2S)-2-(4-Fluorophenyl)pent-4-en-1-yl]-N-nethyl-3,5-bis(trifluoronethyl)b
enzam de (570 ng, 1.32 mml) was dissolved in a mxture of acetone (10 ni),

t-butyl a@2spaqh-Kigorophenybpéhiveéiet -y{ Prdthylhnine @Bidbre. MdoCHent. 1ottt 30013 cohol ,
0.190 ni, 0.013 mml) was 20 added together w th_4-nmethyl norphol i ne-4-oxi de
(680 ng, 265 82/kc0P mEHS Ssmel) B dipsplvedtin DMH (Gunly ughic %@PE@'@HS@W& ni ght

and t hen | .Jhe
it ure Rl Rl BRNARYGORRYMERC s BT g 7 bR g

ext r agt ed. 1hheel)landEIPRAL B0CHRRCE2.1 nihel)eh gRditensatier The miRireasd@iirad t h
brine and then the solvent was evaporated. The residue (643 ng) was

di ssol vedoridh at sops tempergturgqiuter with an 3querus selution ¢fNaHE Oy fatwrged 2o

resul tan Q | on : L) [ 3 The

i xtur o i npthetles B RS RE WA 1 B i B oathl TS o7
) and ker\@adtéd thie} tiges withevatexdndanéedriddovee NabS®s The kolveitivds rageved e. The
conbi ned  organic solutions were washed three tinmes with water, dried over

Na2SO4 amdl evipaiationeanddhe esidue was chrpmpsogrephed onsilicgeshusing dauxWIR ¢ i ed by

chromat ogr 0 4l I | a. 1.t f n |, acetate
o oo eaha sl doielS e H 081° THGe T lolsfocds B ) B3 T BENIASL-
N-[(2S)- EMofdgumﬁ ﬁmdeh:14y1wﬁuﬂ%rl-Bf5bbiﬁ@ﬁmﬂmﬁieﬁa bbéezatiidd ascmasietHy| ) benz
am de as WO 2004/ 110344 PCT/ SE2004/ 000901 77 an oil. "H NVR (400 Mz,
cDC13) . NMRA400 Vg, (Fyls): @.282.% (emy 2, 26Hs, 2H). 3.9-3.9 (¢m) ‘}Hb.‘@-%é,(m, ) Lovs:
mz 436 + . . +
3 5 b1 onPor s (B RS T, 307,27, (3R, 79 65 1D FONS VR i ge 0 o -
Cl H-i

15 (b) N-[(25)-2-(4-Fluorophenyl)-4-oxobutyl]-N-methyl-3,5-bis(trifluoromethyl )benzamide

N-[(25)-2-(4-Fluorophenyl)pent-4-en- 1-yl]-N-methyl-3,5-bis(trifluoromethyl)benzamide
(570 mg, 1.32 mmol) was dissolved in a mixture of acetone (10 mL), ~butyl alcohol (5
mL) and water (2.5 mL). OsO4 (2.5% in #-butyl alcohol, 0.190 mL,, 0.013 mmol) was

20  added together with 4-methylmorpholine-4-oxide (680 mg, 5.8 mmol). The solution was
stirred at room temperature overnight and then saturated aqueous solution of NaHSO; (10
mL} was added. The mixture was stirred for 15 min, diluted with water (50 mL) and then
extracted three times with CH,Cl,. The organic solution was washed with brine and then
the solvent was evaporated. The residue (643 mg) was dissolved in a mixture of THF (7

2s L) and water (3 mL) and to the resultant solution was added sodium periodate (309 mg,
1.45 mmol). The mixture was stirred at room temperature overnight, diluted with water (75
mL) and brine (40 mL) and then extracted three times with ethyl acetate. The combined
organic solutions were washed three tirpes with water, dried over Na;SO4 and then the -
solvent was evaporated. The product was purified by chromatography on silica gel using a

30 mixture of heptane and ethyl acetate as eluent (1:1). There was obtained 398 mg (69 %) of
} N-[(28)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide as



cl F (a) 3,5-Dichloro-N-[(2S)-2-(4

fl uorophenyl ) pent-4-en-1-yl]-Nnethyl benzam de

[ (2S)-2-(4-.Fl enyl ) pent - 4-en-1-yl ] met hyl am ne (see Bi ) Chem
Lett: 200‘!,‘”“‘%{1%2 " 270; 150 my, 0.78 mwl) was di ssol"?é%%?ﬁ”’%g’u (5 )
and to the resultant solution were added D PEA (221 ng, 1.71 mmol) and

3, 5-di chl orobenzoyl chloride (178 ng,79.85 nmmol) in the given order. The

m xture was stirred for 4 h at roomtenperature, diluted with CH2Cl12 (20
m.), and then washed with water (10 nm.), aqueous KHSO4 (1M 10 ni) and

bri 1 i tyl. ' \J I t
s ooyl By TLIMARTAOFINE, TOCt. 28 18T E oRIPE Qg 7 Gy P, v
3, 5- di chl1ehpESMS: 28% 436 (X#-1§ T.uor ophenyl ) pent - 4-en-1 -yl ] - N- et hyl benzani de as

an oil. "H NWR (500 MHz, CDCl13): 2.2-2.4 (cm 2H), 2.6 (s, 2H), 2.9-3.9
(cm 411), 4.9-5.1 (m 211), 5.5-5.8 (m 1H), 6.7 (s, 1H), 6.9-7.4 (cm

6H) ; LCMyy 4367 (Mr1l)+. 20 (b)
3,5-Di chl'o%i%@( 2S) - 2- (4f | uor ophenyl ) - 4- oxobut yl ] - N- net hyl benzam de

3, 5- Disc hl33-DidWérH 25 4fluoes Foxpbutvl KN enetiylbédzatdidet hyl benzami de
(210 mg, 0.57 mmmol) was dissolved in a m'ture of acetone (4 nmL), t-butyl
al cohol (2 nmL) and water (1 nmL), G (24i5%in t-butyl alcohol, 0.080 ni,

0. 006 mml) was added s toge Lt - B ®hol i ne- 4- oxi de (296 ny,
2.52 mol). The solution was stjirred

ogen at roomtenperature
overni ght and then an aqueous d$bl Qn of @B (39 % 6 nL) was added.
The m xture was stirred for 30 m | ut ed th water (25 nL) and then
extracted twice with CH2C12. The owxgeni c sol U&li on was dried over Na2SO4 and
t hen WD 2004/ 110344 PCT/ SE2004/ 000901 78 the sol vent was evaporated. The
resi due (256 ng) was dissolved in d& mxture of THE (3 nL) and water (1 nl)
and to t {4 odi i > , 0.63
ol ) TN B NER 22 PN REREHR T REN R Brchita | 0" o
water (25 nl) and then extracted twi ce CH2CI 2. The conbi ned organic

solutions were dried over. s Na2SQ4 and then the sol vent was evapor at ed.
Ther e ms{(%@ﬁ%@gm@p@e@ﬁ)p@@@%-l&fl]rge,tgylamme (see Bioorg. Med. Chem. Lett; 2001;

4 oht B 0 RsL038) 150 fng; b.78' ) 6Y bibsclo ARG (MIFRAWIRERRMAR 2 an ol I
solution were added DIPEA (221 mg, 1.71 mmol) and 3,5-dichlorobenzoyl chioride (178
mg, 0.85 mmol) in the given order. The mixture was stirred for 4 h at room temperature,
diluted with CH,Cl, (20 mL), and then washed with water (10 mL), aqueous KHSO4 (1M,
10 mL) and brine (10 mL). The organic solution was dried over Na;SO.. The solvent was

15 removed by evaporation and there was obtained 214 mg (75 %) of 3,5-dichloro-N-[(25)-2-~
(4-fluorophenyl)pent-4-en-1-yl}-N-methylbenzamide as an oil. '"H NMR (500 MHz,
CDCls): 2.2-2.4 (cm, 2H), 2.6 (s, 2H), 2.9-3.9 (cm, 4H), 4.9-5.1 (m, 2H), 5.5-5.8 (m, 1H),
6.7 (s, 1H), 6.9-7.4 (cm, 6H); LCMS: m/z 367 (M+1)*.

20  (b) 3,5-Dichloro-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methylbenzamide

3,5-Dichloro-N-[(28)~2-(4-fluorophenyl)pent-4-en-1-yl}-N-methylbenzamide
(210 mg, 0.57 mmol) was dissolved in a mixture of acetone (4 mL), +~butyl alcohol (2 mL)
and water (I mL). 0sOy (2.5% in t-butyl alcohol, 0.080 mL, 0.006 mmol) was added

25 together with 4-methylmorpholine-4-oxide (296 mg, 2.52 mmol). The solution was stirred
under nitrogen at room temperature overnight and then an aqueous solution of NaHSOj3 (39
%, 6 mL) was added. The mixture was stirred for 30 min, diluted with water (25 mL) and

then extracted twice with CH>Cls. The organic solution was dried over Na;,SO4 and then



(400 MHz, CDC13): 2.6-3.9 (cm 8H), 6.4-7.4 (cm 7H), 9.8 (s, 1H); LCM5: nlz
369 (M+l)+. 10 Met hod 22

3-Cvano- N-et hyl - N-1(2S) - 2- (4-fl uor ophenyl ) - 4- oxobut yl | - - hydr onap
ht hal ene- WS"‘ 3%4nide © ON\ ON F 15 (a) EC%SEZO%MB&)%?
(2S) - 2- (4- Fl uor ophenyl ) pent - 4-enoyl chloride

(2S) - 2- (4- Fl uor ophenyl ) pent - 4- enoi ¢ aci(gj (see Tetrahedron Letters; 2002;
6617-6620; 1.2 g, 6.0 mml) was dissolved in CH2C12 (15 nL) and to the
resultant solution was added oxalyl chloride (1.1 g, 9.0 nmol) followed by

d . Th
Cotvent asoriyaEuPobbit Skt a6 e ME a2xdlyBl il ARG A 1 989 of
(2S) - 2- ( 4alf) amd qu%mﬂtto%mmiancfﬂhﬁmmasaaidam s@hhm pl-Ho&MR( 13(5&61@
,CDC13): 2.6 I—?l 1H), 5.0-5 d(1 5.8 ( n
1H), 7.9 ((3tmmg].)) T e;mgxtppﬁ me'e(l 135 r(\ogg)enmﬁ@pﬁy |oygm(ght luted w1th water (25

fl uoroph T Sduced to
i ce-cool ?géﬁ&g% ?%‘r%ﬁ%f‘tﬁﬁcg Eﬁg% THe c&"ﬁﬂ}nﬁa 8@3@&%@@%2‘8&%2%&%&{ Fut i on of
(29)-2- (Naﬁ$®pﬂnﬂahemsﬂe)smﬂ’eht ﬁrasmysbraeeldl Thérd eval Ob2dined 146 mbg (m%@bf gs2C12, 1.1
mol ) was added dro%m se. mxture was stirred at room tenperature for |

h and t h&iehigrouN-E@Sinet#- ftgqmtrzn N-4-qxobutyiln¥- n&hﬂb?@ﬁ@ﬁsas\ﬁés%]e \MMR v\o
2004/ 110 4 f ,
o (8 ﬁ%@@%éﬁ@%ﬁ%ﬁ?ﬁ%@héﬂ%ﬁgz RS EIE e LEN e, N son

and then(Mag)%ol vent was evapor at ed. There was obtained 0.15 g (59% of
(2S) - AFet hyl - 2- (4-f | uor ophenyl ) pent - 4-enam de.' H NVR (500 WMHz, CDCl13): 1.1
(t, 3H, 2.5 (m 1H, 2.8-3.0 (m 2H), 3.2-3.4 (m 3H, 5.0-5.1 (m 2H),
5.6-50p8 Method 22H), 7.0 (t, 2H), 7.3 (m 2H).

-5,6.7.8-tetrahvdronaphthalene-1-

carboxamide

H
O X

15 (a) (25)-2-(4-Fluorophenyl)pent-4-enoyl chloride
(25)-2-(4-Fluorophenyl)pent-4-enoic acid (see Tetrahedron Letters; 2002; 6617-6620; 1.2
g, 6.0 mmol) was dissolved in CH,Cl; (15 mL) and to the resultant solution was added
oxalyl chloride (1.1 g, 9.0 mmol) followed by one drop of DMF. The mixture was stirred
for 2 h at room temperature. The solvent was removed by evaporation and there was

20  obtained 1.2 g (98%) of (25)-2-(4-fluorophenyl)pent-4-enoyl chloride as an oil. 'H NMR
(300 MHz, CDCl3): 2.6 (g, 1H), 2.9 (q, 1H), 4.1 (t, 1H), 5.0-5.2 (m, 2H), 5.6-5.8 (m, 1H),
7.1 (t, 2H), 7.3 (m, 2H).

' . (b) (25)-N-Ethyl-2-(4-fluorophenyl)pent-4-enamide .
25 A stream of ethylamine was introduced to ice-cooled CH;Cl; (5 mL) until 350 mg gas had
been consumed. A solution of (25)-2-(4-flucrophenyl)pent-4-enoyl chloride (0.24 gin 5
mL of CH,Cl, 1.1 mmol) was added dropwise. The mixture was stirred at room
temperature for 1 h and then diluted with CH;Cl, (10 mL). The solution was washed with



(c) (2S5)-N-Ethyl-2-(4 fluorophenyl)pent-4-en-1-amne LiAlH4 (36 ng, 0.95
nmol ) was added to ether (5 nlL) at OC under nitrogen. (2S)-N

Et hyl -2-(4-f| uorophenyl ) pent - 4-enam de (140 ng, O0.63 ' din
et her (2 )206]"?1684 s added and the m xture was sti rregngé)grsﬁ?dg%@wﬁﬁer oom

tenperature. Water (0.04 nL) was added foll owed by an aqueous sol uti on of
NaOH (0.16 nL, 1M and the mxture stygred for 30 min. Celite(r), MJSH and
CH2C 2 was added and the solid material renoved by filtration. The sol vent
was renoved by evaporation and there was obtained 0.13 g (100% of

cocra) - 1 ops s STAGESGING e RIS AT, 180 b P dnd Sl

5 g ot ST, e o s s

E gts ; ?Rﬁlg pdé&ﬁ_)é{);ﬁalo% TN—egé’bayg)é#qupfgph?g%);laelraltATenam: ¢. HAMR (’58(;0 M'I—%z, .

i sbol ves TG A 2L SREr ) RERq e, 20, 399 R 3 06,1 dmb GHITRES TC
and t ken (@; tHaT® (1216, 7390, @)ahydr onapht hal ene- 1 - carbonyl chl oride (see WO

00/ 34243; 0.15 g, 0.66 nmmol) dissolved in CH2C12 (2 nL). The m xture was
stirred for 2 h at roomtenperature and then diluted wth CH2Cl2. The

sol ution RS AL epus Iﬁ?ﬁ}g (10 ni, 1M 25 and brine. The
sol vent \%ggi%\}r%ns)é\}@g %@JJZL\L/%)%%E%W%%H?%% e solution had been dried. The
product TASIHDYBG hige 0.9 ymmbl) evastaddediphethed (S sill)iac 0°Qahdarsiingzed. @SpM-ent  of

met hanol - CH2C12 (0% net hanol - 5% net hanol ). There was qbtajned 0.13 g (53%
of 3- cvamsh2-(4-fluorophenyl)pent-4-enanude (140 mg, 0.63 mumol), dissolved in ether (2 mL)

y
or 17 g e HAadt ot ché HNARTEAOHRA N i ot o erhpflhafi WS R 2P el o1
1.5-4.2 GesadddHpllowedby an adtdons Sol6tidn & NaOH (O mi6. 94Vardl themiftdre LCVE: i z

391 (M+1)+. WD 2004/110344 PCT/ SE2004/ 000901 8& (e . .
3- Cyano- Rigedipr 3fmipscslito® MgSQuangd Skl yaspaddsd aid ihe]sogq gnaterigl removed
tetrahyd a s ] : ' in an
anal ogoul aaea” KR forder e RSy NAFo R Al et ARasRtLiREF0 A5
(100%) of (25)-N-ethyl-2-(4-fluorophenyl)pent-4-en-1-amine. TH NMR (500 MHz,
15 CDCls): 1.0 (m, 3H), 2.2-2.9 (m, 5H), 3.2-3.4 (m, 2H), 4.9-5.1 (m, 2H), 5.6-5.7 (m, 1H),

7.0-7.4 (m, 4H). LCMS: m/z 208 (M+1)~.

(d) 3-Cyano-N-ethyl-N-[(28)-2-(4-fluorophenyl)pent-4-en-1-yi]-5,6,7,8-
tetrahydronaphthalene-1-carboxamide

20 (25)-N-Ethyl-2-(4-fluorophenyl)pent-4-en-1-amine (0.13 g, 0.63 mmol) was dissolved in
CH,Cl; and to the solution were added DIPEA (0.18 g, 1.4 mmol) and then 3-cyano-
5,6,7,8-tetrahydronaphthalene- 1-carbonyl chloride (see WO 00/34243; 0.15 g, 0.66 mmol)
dissolved in CH,Cl, (2 mL). The mixture was stirred for 2 h at room temperature and then
diluted with CH,Cl,. The solution was washed with water, aqueous KHSO4 (10 mL, 1M)

25 and brine. The solvent was removed by evaporation after the solution had been dried. The
product was purified by chromatagraphy on silica gel using a gradient of methanol-
CH,Cl; (0% methanol-5% methanol). There was obtained 0.13 g (53%) of 3-cyano-N-
ethyl-N-[(25) -2—(4-ﬂuor0phenyl)pent—4—en— 1-y11-5,6,7,8-tetrahydronaphthalene-1-
carboxamide as an oil.

30 "HNMR (500 MHz, CDCl): 0.8-1.3 (m, 3H), 1.5-4.2 (cm, 15H), 5.0 (m, 2H), 5.6-5.8 (m,
1H), 6.9-7.4 (m, 6H), LCMS: m/z 391 (M+1) ™,



cyano- N-et hyl -N-[ (2S)-2- (4-fl uorophenyl)pent-4-en-1-yl]-5,6,7, 8-tetrahydrona
pht hal ene-1 s carboxam de rather than

3, 5-di chl -2-(4-fluorophenyl)pent-4-en-1-yl]-N_nethyl benzam de
(yield, 78@??@&%@? (500 MHz, CDC)3): 0.9-4.2 (cm 18H) PCESR0PH0009U 11y
6.9-7.5 (cm 611), 8.0 (s, <111), 9.7 (m 1H. LCVs: mz 393 (Mtl)+. Method
23 10 3-Cyano-N-1(28)-2-(4-fluorophenyggy-4-oxobutyll-Nnethyl-I-naphtham de
o~ ~r 4~; 1\ I CN F (a) 3-Cyano-N-((29)-2-(4

fl uorophenyl ) pent -4-en-1-yl ] - N net hyl -1 - napht ham de The conpound was

S e S g o L A,

cyano- 1- ol c acrd ( 2001, 2769) rather than
3,5 15 bitatahyifdnuphtbadetéryicnblenamide acid (yield, 87%. 'H NVR (400 MHz,

000 Byl il el bbbt 1
Synt oo SUdictN AU ARHOR) D (Rl AP AT 1S ST SRRk apHRglens |-
fes o s bsohSalipann s st oo c

bi s(trif MM " W%%ﬁd&f?&daﬁp%é- f(ﬁ}ﬂﬁ% ,(gmz’ cﬁm@%&m{%ﬁ@; 2.4-2.6
(o) 1n <EyesTs @l k- fof SO D A R NS BHAED 5 Rethod 2 °

3.5-Di bronmo-N-[(2S)-2- (4-fl uorophenyl)-4-oxobutvl|-N-nethyl benzamde O O\
Br Method 23

10 3-Cyano-N-[(28)-2-(4-fluorophenv])-4-oxobutyl]-N-methyl-1-naphthamide

. 1
<

F
(a) 3-Cyano-N-{(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl- 1-naphthamide
The compound was synthesized in an analogous way to that of Method 20a but using 3-
cyano-1-naphthoic acid (see Bioorg. Med. Chem. Lett. 2001, 2769) rather than 3,5-

15 bis(trifluoromethyl)benzoic acid (yield, 87%). 'H NMR (400 MHz, CDCl3): 1.4-4.9 (cm,
8H), 5.0-5.1 (m, 2H), 5.7-5.8 (m, 1H), 6.4 (s, <1H), 6.8-8.0 (cm, 9H), 8.2 (s, 1H).

(b) 3-Cyano-N-{(28§)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-1-naphthamide
The compound was synthesized in an analogous way to that of Method 20b but using 3-

20 cyano-N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl- 1-naphthamide
rather than N-{(2.5)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-3,5-
bis(trifluoromethyl)benzamide (yield, 78%}). 'H NMR (400 MHz, CDCls): 24-2.6 (m, 1H),
2.7 (‘?’ 3H), 2.8-4.4 (cm, 4H), 6.2 (s, <1H), 6.8-7.8 (cm, 9H), 8.2 (s, 1H), 9.8 (s, 1H).

L]

25



| H\ I Br F (a) 3,5-Dibromo-N-[(2S)-2-(4

fl uor ophenyl ) pent - 4-en-1-yl J- N-net hyl benzam de s The conpound was

synt hesi z [ al ogous way to that of Method 20a buf using 3, 5-

di br onnbeﬁgglzgmgg?%pr ather than 3,5-bis(trifluoromet hyI )%8]3{35%084/%{{9?% (yield,
100%9. 'H NWR (500 MHz, CDC13): 2.2-3.2 (cm 6H), 3.4 (m 111), 3.6-3.8 (m
1H, 5.0 (m 2H), 5.5- 5.8 (m 1H), 6.8t8.4 (cm 7H). 10 (b)

3,5-Dibromo-N-[ (2S)-2-(4 fluorophenyl)-4-oxobutyl]-Nnethyl benzam de The
conpound was synthesized in an anal ogous way to that of Method 20b but using
3, 5- di bngemoli2ih(2S) - 2- (4-f 1 uor ophenyl ) pent - 4-en-1-yl ] - N-met hyl benzam de

rather than N-T(2S)-2-(4- quorophen I)pent 4-en-1-yl]-N-nethyl-3,5-
bi s(tri f I3umbihremay¥-] BEh2Adiflusrgphenyl4-axebityll-Mmateybeazanide:,  CDC13): 2. 6-3. 9

(cm is 8H), 6.8-8.2 (cm 7H), 9.8(s 1@ Met hod 25
3-Brono- N-[ (2S)-2-(4-fl uorophenyl) -4-oxoH tyII-58|odo N- net hyl benzam de O

O\ j Br F 20 (a) 3,5- Dbrow 4

f I uorophenyl) pent - 4-en-1-yl J- Ninet hiyl bepza The conmpound was synt hesi zed

in an anal ogous way to that of 21a bv sing 3- brono-5-iodobenzoyl

chl oride (which was prepared m%lar wayl as in Method 11) rather than
ie

3, 5-di chl or obenzoyl chloride (yi ~84% . HBFNVR (500 MHz, CDC13): 2.2- 3.8
(cm 8H), 5.0 (m 2H), 5.5-5.8 (m fH), 6.8-7.4 (cm 6H), 78(s 1H), 8.0
(s, <1H). WD 2004/110344 PCT/ SE2004/ 000901 82 (b)

3- Br oD~ Na) X 2DibrmicANL[VES) SPREMYSropRer@Kpinilaién- 1 1] NGRethy BB amipenzami de
s  The compound was synthesized in an analogous way to that of Method 20a but using 3,5-
dibromobenzoic acid rather than 3,5-bis(trifluoromethyl)benzoic acid (vield, 100%). us|
NMR (500 MHz, CDCls): 2.2-3.2 (cm, 6H), 3.4 (m, 1H), 3.6-3.8 (m, 1H), 5.0 (m, 2H), 5.5-
5.8 (m, 1H), 6.8-8.4 (cm, 7H).

10 (b) 3,5-Dibromo-N-[(25)-2-(4-fluorophenyl)-4-oxobutyl]-N-methylbenzamide
The compound was synthesized in an analogous way to that of Method 20b but using 3,5-
dibromo-N-{(25)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methylbenzamide
rather than N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl}-N-methyl-3,5-
bis(trifluoromethyl)benzamide (yield, 96%). 'H NMR (400 MHz, CDCls): 2.6-3.9 (cm,

15 8H), 6.8-8.2 (cm, 7H), 9.8 (s, 1H).

Method 25

* 20 (a) 3,5-Dibromo-N-[ (2S)-2-(4—ﬂuorophényl)pent—4—en-1—yl]~N-methylbenzamide )
The compound was synthesized in an analogous way to that of Method 21a but using 3-
bromo-3-iodobenzoyl chloride (which was prepared in a similar way as in Method 11)
rather than 3,5-dichlorobenzoy! chloride (yield, 84%). 'H NMR (500 MHz, CDCl): 2.2-

3.8 (cm, 8H), 5.0 (m, 2H), 5.5-5.8 (m, 1H), 6.8-7.4 (cm, 6H), 7.8 (s, 1H), 8.0 (s, <IH).



The conpoundwas synt hesi zed in an anal ogous way to that of Method 21b but
usi ng 3-

br ono- N- -2-(4-f| uorophenyl ) pent-4-en-1-yl]-5-iodo- | mde s
Cather tL\&ﬁ%m%S:& phenyl) p yl] DeTREDSLBE9sR
3,5-dichloro-N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N nethyl benzam de
(yield, 100%. 'H NWR (500 MHz, CDCl13)g22.6-3.2 (cm 4H), 3.4-3.9 (cm 2H),
4.0-4.2 (cm 2H), 6.8-8.2 (cm 7H), 9.8 (s, 1H. Mthod 26 10

3-Cyano- N-[ 2- (4-f |l uor o- 2- net hyl phenyl ) - 4- oxobut yl 1- N- et hyl -5. 6, 7. 8-

t et r ahvdr onapht hal ene-1-carboxamde O OH CN (a) 4-Fl uoro-2-nethyl benzoic
acid A mxture of 4-fluoro-2-nethylbenzonitrile (19.8 g, 150 nmol ), KCH
(24. 3 g, (DBromd-N-{(1S)-2 (i ineropheriyBOD oxabutyihS-ibdaNedethplbergamide f or two days.

The m xtyre was then acidif.ied with _ concentrated i.le. cooling. The
product WHE ceBPPwd was Pthesired inrangmalagaus way 9 Rt 1@%&3@ 23BN wi t b
water. T Y B 1} Ladi st anm. Nt ‘ several days.
There mgfoé'l%)(%) g]: 'gzeﬁﬂzzg{ gﬁ%ro?geg%é b%‘?dﬂ% ?[}g]r gg%QMﬁng@g%o%H%ci d as a solid
mat er i al .rather thalvR, 5 diohlo=; [ (Z3YBdfijoroghenyl)pent 3-hn- 11 PAtn@hyivenzanlide 7. 9 (t,
1H), 12.8 -fl uoro-2-net benzoat e I xt.u of
4-f1 uor o-(ﬁ&htlﬁg%‘%eﬁg@@ é%é&#@é@(lg)l ég@% ;1%754122!(361{%t af'-ég-fmet hanol
sol ution %)n"g _ te mef l ux for 2 h. The solvent was renoved by
evapor at i(‘g"g’ and %Sh%@?celg’l au:éd'ga(rg’tllfpi'oned bet ween an aqueous sol ution of
NaHCO3 and 25 CH2C 2. The organic solution was dried over Na2SO4 and then

t he sol vept evaporated. There was obtained 15.3 g (719% of nethyl
4-f uoroMl benzoate as a pale rose oil. '"H NWR (300 MHz, CDC13): 2.6
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tetrahvdronaphthalene-1-carboxamide
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H N
1
CN
F

(a) 4-Fluoro-2-methylbenzoic acid
A mixture of 4-fluoro-2-methylbenzonitrile (19.8 g, 150 mmol), KOH (24.3 g, 380 mmol)

15 and water (300 mL) was heated to reflux for two days. The mixture was then acidified with

concentrated HCI while cooling. The product was collected by filtration and the filter cake
was washed with water. The solid material was dried standing in the hood for several days.
There was obtained 20.8 g (92%]) of 4-fluoro-2-methylbenzoic acid as a solid material. 'y
NMR (300 MHz, DMSO-dg): 2.5 (s, 3H), 7.0-7.2 (m, 2H), 7.9 (t, 1B), 12.8 (b, 1H).

20
(b) Methyl 4-fluoro-2-methylbenzoate
A mixture of 4-fluoro-2-methylbenzoic acid (19.8 g, 128 mmol) and HCl-saturated
methanol solution (500 mL) was heated to reflux for 2 h. The solvent was removed by
evaporation and the.residu\s partitioned between an aqueous solution of NaI,-ICO;; &4nd

25 CH,Cl,. The organic solution was dried over Na,SO4 and then the solvent was evaporated.
There was obtained 15.3 g (71%) of methyl 4-fluoro-2-methylbenzoate as a pale rose oil.
'H NMR (300 MHz, CDClL): 2.6 (s, 3H), 3.9 (s, 3H), 6.9-7.0 (m, 2H), 7.9 (t, 1H).



4- Fl uor o- 2- net hyl benzoate (15.3 g, 91 mmol ) was dissolved in THE under a
streamof nitrogen. The m xture was cooled to OC while adding LiAIH4 (4.4

g, 110 % in small s portions and then strirred at goMp.bhEfRGsRt ure for
1 h. V\agg% 0y 10rslr’ﬁ), aqueous 15% NaOH (4.4 nL) and thenIr nor ezgi\%at er (13.2 )

wer e added dropwise in the given order while cooling to OC. The m xture was
stirred for 2 h and then the solid matggial was filtered off. The sol vent
was renoved by evaporation and there was obtained 11.5 g (90% of
(4-fluoro-2-nmet hyl phenyl ) net hanol as an oil. IH NVR (300 MHz, CDC13): 2.4
(s, 3H, i04.6 (s, 2H), 6.8-6.9 (m 2H), 7.3 (t, IH. (d)

1- (Chl oronet hyl ) - 4f | uor o- 2- net hyl benzene (4- Fl uor o- 2- net hyl phenyl ) net hanol
(11.5 g, (B 24-imirp-2nvasthgipheol ireedhdm! CH2C12 (100 nl). The mixture was cool ed
to OC before addin OoCl2 . (1Q..7 g.. 90 b),. then,strirred for 30 ,is mn at
0C and « fbimors-2ragw Rl e B ol es diseleR iy THE' oy & Hfsadbotor ° soct2
vwer e T enpyade DYrHE\RRATE WaPBodiad to0¥eyRite AdinBtIt, @41?7%1: 1 {6 &) inlagus ol vent
and remaining traces of SOC12 were evaporated once re. There was obtai ned
13.0 g (patiohs afd then §icinled abreethiginperkidre dar bh 2Water (i dzaneows13 oil . ' H

T SOt B Bkt ol b bt b (7
O or QAR Bk 0PEOTRe AL HASREREENG 4k indin uRoBhalety Scol ved in

CH2Cl 2 to the resultant s Il on was added a m xture of
t et r abut filtersdoff. The sdlyeht oy memb yeudiyeevaforation ard therewés) gbtainédHl 1.6 g320%) 8. 1

Cyani do. PEUORGpTo 2R RSIPeRE R o 8% Rl H SNE 00 Wb GBRAT 285,318, { e

the pi ofi gt IRAHGMIS (haYRY, PG nitored and adjusted to the al kaline side
by the dropgvx’/i gg)’ adgdlgt i(o’n o);’ aqu’e{)@g sodi um hydroxi de (5M. The mixture was

refluxed for one hour, stirred at roomtenperature’ oven ght and then dil uted
L Bk el hetngaa®, hashed {hrice v ih, vater and
R L R T s s
The mixture was cooled to 0°C before adding SOCl; (10.7 g, 90 mmol), then strirred for 30
15 min at 0°C and then at room temperature for 1.5 h. The solvent and excess of SOCl, were
removed by evaporation followed by the addition of CH,Cl,. The solvent and remaining
traces of SOCl, were evaporated once more. There was obtained 13.0 g (100%) of 1-
(chloromethyl)-4-fluoro-2-methylbenzene as an oil. 'H NMR (300 MHz, CDCl5): 2.4 (s,
3H), 4.6 (s, 2H), 6.8-7.0 (m, 2H), 7.3 (m, 1H).
20
(€) (4-Fluoro-2-methylphenyl)acetonitrile
1~(Chloromethyl)-4-fluoro-2-methylbenzene (12.8 g, 81 mmol) was dissolved in CH,Cl,
(50 mL) and to the resultant solution was added a mixture of tetrabutylammonium
hydrogensulphate (1.4 g, 4.0 mmol), NaOH (0.32 g, 8.1 mmol) and water (50 mL)
25 followed by an aqueous solution of potassium cyanide (5.0 g, 77 mmol). The mixture was
stirred for 5 minutes and then the pH of the aqueous layer was monitored and adjusted to
the alkaline side by the dropwise addition of aqueous sodium hydroxide (SM). The mixture
-was refluxed for one hour, stirred at room temperature-overnight and then diluted with
CHzéIz (50 mL). The organic layer was washed thrice with water and then dried over
30 NapSO4. The solvent was removed by evaporation and the product was purified by

chromatography on silica gel using CH,Cl,. There was obtained 11.1 g (92%) of (4-



84 fl uoro-2-net hyl phenyl )acetonitrile as an oil. 1H NVR (300 MHz, CDCl13):
2.3 (s, 3H), 3.6 (s, 2H), 6.8-7.0 (m 2H), 7.3 (m 1H). (f)

2-(4-Flu 2= | phenyl ) - 4- (tetrahydro-2H pyran-2-y| trlle 5
(4- Fl uor %&ﬁ#&?ﬁ%%henyl )acetonitrile (6.0 g, 40 mmol), ?’)ssg%ﬁn | h THE (25

m.), was added to a suspension of NaH (2.1 g, 60%in m neral 0|I 52 mmol )
in THE (25 nL) under a streamof nitrggen. The m xture was then heated to
reflux, which initiated the reaction. The reaction proceeded w thout
external heating for 1 h whereupon the visual generation of gas ceased. The

m xture \fﬁglo@ﬁ}eﬁgﬁg&ﬁly _I)Q@é?oﬁfr(l@apérpﬁpeﬂmG39§r_%@ﬁ¥c&19CﬂW{sa§H?CBé10 9 g,

52 mmol) SSO L was added m xture was stirred at OC
for 30 ms)2BNdb. S-H'éh(rthH)oam(nEderature overnight. The m xture was poured
over an aqueous solution of NHACL, whjch was extracted twice with ether. .
The conbi ned organic solutions were dried over Na2SO4 and then the sol vent

was evap trgqp Wi ?,q%, on silica gel
usi ng CI—Ig%z2 ngﬁ%—E}fe %@eg ai n giﬂggﬁﬁgli%ﬁ'%p 5 O?ﬂ&cﬁi@ﬁ%ﬂ%
2- (4- 8l uM-ﬂ@rm@tmgthpllpha»ﬂ)acato(mmbr(é.ﬁygdmnﬁnblmmﬁnh@dyrh o) Bondgewhasril e as

gE') ?I |3 égg Ngﬁsﬁﬁ'qpswn »f %&jﬁ lg) 60% 116m(u|gﬁralqut)526nl'§ol-) glbﬂf‘%{&é H}?L) up%ng (in,

111).
(g) 12- (4 2cam of gittogen. The mixture wps hen heated (o reflyx, which inifiated the (RN | ami ne

20 2- ( 4- Hhaozastidn peichsdedivethony eﬁaemnblnaaahgﬁlrd-liwhplpupm the wismalygdnatatiopni tri | e
4.5 g, 1 d | ved t.h 40 i t d NHACH

(20 nt5 . Shaaeirerdt TS eRuircaionlidn dbetnd ¢ brogme B B EONETT PRI T dded and
the moxt yigo yas, ﬁ:‘rﬁ%'&?s%@l‘ddjﬁﬁﬁl@iﬁﬂ; ) AR :Idde&hﬂfélmxhi}e'd?assaﬁed Heoﬁbﬂe was

t hen stirred-under roomtenperature until the consunption of gas
ceased. 'fmé(bmimarydsthemasroommlaetama bveanighy The narchrd Wes pdured ﬂvanraa was t hen

filtrated and the.s orated Ther e vva ai ne 909 of

ol Lt daras SeiBing P RERT M §Be g ien svspnen ahero T be SRETBEA D1eHa ne as a
ale bl ' NMR4 o ou ke

5238 l(éﬁlquﬁggﬁ) ‘%&2 i ??%Olﬁ?jggbm G ghe( %ﬂ%zrﬁov%s ePapafittd. ]gwdpf%{wt %Igg h)

3- Cyano- gufified By chromatography on silica gel using CH,Cl, and there was obtained 8 lg (72%)

fl -2 d H - 2= but

2SR Y e D SR PSR S MBSl 3. T
NMR (300 MHz, CDCl): 1.4-2.2 (m, 8H), 2.4 (s, 3H), 3.4-3.6 (m, 2H), 3.8-4.0 (m, 2H),
4.2 (m, 1H), 4.6 (m, 1H), 6.8-7.0 (m, 2H}), 7.4 (m, 1H).

(g) [2-(4-Fluoro-2-methylphenyl)-4-(tetrahydro-2H-pyran-2-yloxy)butyl Jamine

20 2-(4-Fluoro-2-methylphenyl)-4-(tetrahydro-2H-pyran-2-yloxy)butanenitrile (4.5 g, 16
mmol) was dissolved in ethanol (40 ml)) and concentrated NH,OH ag (20 mL). Raney®
nickel suspended in water (one teaspoonful) was added and the mixture was alternately
evacuated and flushed with H,. The mixture was then stirred under H, at room temperature
until the consumption of gas ceased. The catalyst was removed with a magnet and the

25  mixture was then filtrated and the solvent was evaporated. There was obtained 4.1 g (90%)
of [2-(4-fluoro-2-methylphenyl)-4-(tetrahydro-2H-pyran-2-yloxy)butylJamine as a pale
blue oil, '"H NMR (500 MHz, CDCLs): 1.4-2.0 (m, 8H), 2.4 (d, 3H), 3.2-3.8 (m, 6H), 4.4-

’ fl.6 (d, 1H), 6.9 (d, 2H), 7.1-7.2 (b, 1H). ’

30 (h) 3-Cyano-N-[2-(4-fluoro-2-methylphenyl)-4-(tetrahydro-2H-pyran-2-yloxy)butyl] -
35,6,7,8-tetrahydronaphthalene-1-carboxamide
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[ 2- (4- Fl uor o- 2- net hyl phenyl ) - 4- (t et rahydr o- 2H pyr an- 2- yl oxy) butyl ] am ne
(0.40 g, , 3-cyano-5, 6,7, 8-tetrahydronapht hal ene-1-carboxylic acid
(see WO o‘é’f’gzz?%gg?!‘%i 32 g, 1.6 nmol) and DCC (0.35 g, 1.P€EF\‘§S12904(%99QYm xed
with CH2C12 (5 mL). Thd m xture was stirred at roomtenperature overnight
and then filtrated and the sol vent wasg$ evaporated. The product was
purified by chromatography on silica gel using nethanol and CH2Cl12 (0% 2%
met hanol ). There was obtained 600 ng (91% of 3-cyano-N-[2-(4-fluoro-

thal ene: |2 Carbatans SRR CRAS R Sy e faife ATy o2t
2.0-2.1 (mmol}BcyaRo,6,7 8- teBrhydr@naphthaRnéil ncarbbidylic 3cid(&eSVON0/T4243; 8.32- 4. 5
L e i & kg gt DGC 10.85 8, L Famial] wert anixed with CHLEL (3 L. Thé rikture

fl -2- -4 _ 2. _

oty 6 b B e hpbiict BRI R 2l B ARrafediarRrifd Bitbchidy

[ S - é gsFI wulwap??raemﬂe?p)rmA )ZMS); p?r—igiedaby gkrgmiatmgﬁiﬁhl pmgaﬂicggwl fBri\B@ bﬂ?}fhdalamﬂdniz .
. , . IS MDD , . , ., nmo an | odone ane . , .

Coory, o et Dol Ak detrea) (thsre vk obbiiacApOl The o 11k OEL Ly insvilR (thiors-

The ol ut o e T oo 2 pY b 2 BB T ARl ehg Lo 4o

and t hen catbokamideiat b foah S NV (500| MHz; CES;) T 20-1\Vetn, 05, 20€2.1 @anj thik 2.4

dissolved. ,in.a 1:1 mxture of eth acet g nd ether. T | uti was

tnshed ¢ 14 BB 368 B0y elb D3 drim TR kR B kD S31e A nmas

evapoy.at t of

3- csa{(\)o- ﬁ)l_d}[;-E»?ﬁ-L ?i ﬁorg?glm{]ﬁg%\%ﬁgﬁgﬁ? g\ﬁ%t rahydr o- 2H pyr an- 2-yl oxy) but yl ]

- Nnmethyl-5,6,7, 8tetrahydronapht hal ene-1-carboxam de as an oil. 1H NMR
300 MHz, . 13): 1.0-4.5 (cm _30H), 6,4-7.4 (c 5H). .2 '

420y ano- KDERX AN &8 biore e A HBMY Dy R i ROROWIENS 7. 5.

tetrahydr I =1 ] ;

3- Q/ang- l{fé[?@g%&gFﬁg?%bfﬁﬁé@%mﬁ%ﬁ]yﬁrb%aﬁlg% rahydr o- 2H pyr an- 2-yl oxy) but yI |

- N- et hy[R(4-Fhyoro-2-methyphynlylpd o Ettahpdre+2¢-pyran+2bylwayibueyl Jatie (OH0 £.19 ol )

vas 0 SSOLUSH] ab (ELAS mlAR olioch STAET: H 1 St SRSHE LGN, 201 ¢ (57

DMF (10 mL). The mixture was stirred at room temperature for 3 days, then filtrated and
diluted with CH,Cl, (150 mL). The solution was washed thrice with an agueous solution of
KCN (10 mL 5%) and then thrice with water. The solvent was removed and the residue
dissolved in a 1:1 mixture of ethyl acetate and ether. The solution was washed thrice with

20  water, dried over MgSO, and then the solvent was evaporated. There was obtained 460 mg
(74%) of 3-cyano-N-[2-(4-fluoro-2-methylphenyl)-4-(tetrahydro-2 H-pyran-2-yloxy)butyl]-
N-methyl-5,6,7,8-tetrahydronaphthalene- 1-carboxamide as an oil. '"H NMR (300 MHz,
CDCls): 1.0-4.5 (cm, 30H), 6.4-7.4 (cm, 5H).

25 (j) 3-Cyano-N-{2-(4-fluoro-2-methylphenyl)-4-hydroxybutyl]-N-methyl-5,6,7,8-
tetrahydronaphthalene-1 -carboxamide
3-Cyano-N-[2-(4-fluoro-2-methylphenyl)-4-(tetrahydro-2 H-pyran-2-yloxy)butyl]-N-
methy1-5,6,7,8-tetrahydronaphthal.ene~l-carboxarnide (460 mg, 0.96 mmol) was dissolved
in methanol (10 mL) together with 4-toluenesulfonic acid (37 mg, 0.2 mmol) and the

30  solution was stirred at room temperature overnight. An aqueous solution of NaHCO;
together with CH,Cl, was added and the organic solution was then washed with brine,

dried and the solvent removed by evaporation. There was obtained 350 mg (92%) of 3-



30 solution was stirred at roomtenperature overnight. An aqueous sol ution
of NaHCO3 together with CH2C 2 was added and the organic solution was then
washed with brine dried and the solvent renoved by evagoratigpa There was
obt ai ned WM 10H30s of 3 WD 2004/ 110344 PCT/ SE2004/ 008GHFE2W400090

cyano- N-[ 2- (4-f |l uor o- 2- net hyl phenyl ) - 4- hydr oxybutyl ] - N-net hyl -5, 6, 7, 8-

t et r ahydr onapht hal ene- | - car boxam de asggn oil. 1H NVR (300 MHz, CDC13):
1.0-2.3 (cm ©6H, 2.4 (s, 3H), 2.6 (s, 3H, 2.7-4.5 (cm 10H), 6.4-7.4 (cm
5H). 5 (k) 3-Cyano-N-(2-(4

f1 uoro-2- I - 4- - = A = _

t et rahydf g%%gﬁ#%gﬁ%ﬁ%.ﬁc@%@%%ﬂ@ﬁ %%utﬁ]-%—&mﬁlyl 26,78

3- Cyano- itfaBydréndphiiedlenc2?-orbbydrnide ay k) oil.-' HyNMR B00MHE ; COOB) NY0-23 G, 8-
tetrahydr or}a ht hal ene- 1- car boxam de (350 0.89 mml) was dissolved in
20 2 ( S50, 2 55, SBigek &5 3D ! desGmniPH 6934 (6B ABbe (410 ng, 098 mmol) and
the mxture was io stirred at roomtenperature for 4 h. Sodiumthiosulfate
(0.84 g, 5.2 mol ), dissolved in a saturated solution of NaHCO3 ag, was
added sangk)t PEydAXNYRY Masorbl2emethhliphérst)-4-osbupl B Nymefn9l-5,6,48- The organic

| ayer was washed with NaHCO3 aq and then brine. The solution was dried over
Na2SO4 afiiraimérosaphibalenand corkarsiéde by evaporation. There was obt ai ned 310

mg (899 o¢ -N-[2-(4-flaoro-2- ] N- ; )

3- cyano- Rﬁf‘?-“?zf\f {3-G o ey e 4y B MR 848 5. 6, 7, 8 15

t et r ahy drarshpdrohapitindene- t-aaboxanidd €3505mg)0.89 nmdlHwiiVRs¢a 0 tCH,CIDAR3)
1.0-4.5 (cm 19H), 6.6-7.4 (cm_ 5H), 9.8 (s, 1H). LCVMs. mz 391 (M1) -.
Vet hod 2bL) together with Dess-Martin periodinane (410 mg, 098 mmol) and the mixture was

6- Cyano- N ) = 2=~ (.4 )1 4= ] vﬁn?a - 4. oxam de
o R B o eSO RSN shatpERRirkl 0 B EES 2 BRI eveirh
5- Acet yl isadeia dofutidndhf NHOO R, wavadded sidahy dxtufe «idA6eR st{rd&ivipdbusper eupon
alum nium chloride (13.0 g, 97 mmol) was added during one mnute and a
vi gor ous fefelierEhei asgani¢ 1agier was washed with NaHCO; aq and then brine. The solution was

dried over Na»SO4 and the solvent was removed by evaporation. There was obtained 310

mg (89%) of 3-cyano-N-[2-(4-fluoro-2-methylphenyl)-4-oxobutyl}-N-methyl-5,6,7,8-

15 tetrahydronaphthalene-1-carboxamide as an oil. 'H NMR (300 MHz, CDCls): 1.0-4.5 (cm,

19H), 6.6-7.4 (cm, SH), 9.8 (s, 1H). LCMS: m/z 391 (M-1)".

Method 27
6-Cyano-N-[(25)-2-(4-fluorophenyl)-4-oxobutyi]-N-methylindane-4-carboxamide
O
OV\;/\N
: |
Sl
20 F

(a) I-(7-Bromo-2,3-dihydro-1H-inden-5-yl)ethanone

5-Acetylindane (6.3 g, 39 mmol) was dissolved in CH,Cl, (150 mL) whereupon aluminium

chloride (13.0 g, 97 mmol) was added during one minute and a vigorous generation of HCI

gas was pbserved, which was conducted away by means of a tube. The mixture was stirred
25 atroom tempefature for 5 min and then bromine (9.0 g, 56 mmol}, dissolved in CH,Cl, (50

mL) was added during 2 min. Additional stirring at room temperature for 2 h was followed

by pouring the reaction mixture over ice (200 g). The flask was washed with additional

CH,Cly, (100 mL). The organic solution was washed twice with brine, dried and then the



gas was observed, which was conducted away by nmeans of a tube. The m xture
was stirred 25 at roomtenperature for 5 mn and then bromne (9.0 g, 56
nmol ), dissolved in CH2A 2 (50 nL) was added during 2 m Ltjonal
stirring ¥ 2004dM3¥tnperature for 2 h was fol l onwed by p&ﬁ??@gﬂ@ébtﬁeaction
m xture over ice (200 g). The flask was washed wi th additional CH2A 2 (100
m.). The organic solution was washed tyggce with brine, dried and then the WO
2004/ 110344 PCT/ SE2004/ 000901 87 sol vent was evaporated. There was obtai ned
8.8 g (93% of 1-(7-brono-2,3-dihydro-1H inden-5-yl)ethanone as a solid

ot er i ol bR IR TR pdinda 0% (RGN GRBmePa Bilng s (T

aCI d 1 ﬁlﬂEbJSOﬁp:ﬂ?arﬁndaﬁladdﬂﬁﬁ inhtenan musm MEEGDCIS): 6.162.236, 2ZHORY was

di ssolved in dinet et hane and to the solution were added NaCl O
aq (200 f& H&AZ%OZH)» 1b(t) ZHhHMdtha%(onl 10 M 200 nmmol ). The mixture
was heated to 50C for 1 h and then diluted with water (200 nlL). Sodi um
pyrosulfite (5.7 g, 30 nmol) was added. to The m xture was washed with

et her 5 aghd7iBremomdane-sangbaytianeid HCl and then extracted twice with ether
(150 mL). The OI’%?I’]IC solution was_washed with brine, dried and then the

sol vent  e{d-heomads rdiberdror hH-indan-3r yPetherane (&, S aamal) wWas disselyedincpol 2 (-
40C), th f
7- b? onoi n a%del&b}ecargg Olfrplgslg%&j{? tﬁgsol{mﬁ{ eeg%ﬁd%)&e)ly ﬁg‘i@%\@‘q%(@o ﬁ)/l(giz

CD3CD) :  ZnrRolPadd NaOHZdtD(zO&nE 100, ?ZJH)mmBl)lTlﬁdmm&irbe wasit@atéd %o 56°C fordl,h 7. 9 (
1H). (c) 7-Bronpi ndane-5-car boxam de 7-Bronbi ndane-5-carboxylic acid (2.9

12" mmol ) aaéhheaddniedotithovpige (309 ol Sodigmypispsulfitgdp d Svi3Raamao) ttas adged: 7 (50 nﬁj
wh {0 h
e o R e R RS, oA Wi LBl AP P ARELARALA, e

et hanol  ¢d1e with)ethetieSYVRIL ! Theesrgunic eolu@dsmweﬂwbshcﬂ\mﬂpbxﬁtd dﬂediﬁ!di thBeg theesi due
partltloned bet ween et hyl acetate (100 nlL) and water The organic

| ayer wasolvopistas@vaparateBy Theesolidde! %Frtf@épdo‘i‘i’éh cqld 12 fF *Ghitheant was
removed ?%tslgegao‘ff%ﬁtdrgeﬁ Tﬁ&% v&i%%b?a?ﬂeddT { §385HF ot PBrdt IR 3% drboiRlcdefd 2 2.

then fil here
as a solid material. '"H NMR (300 MHz, CD;0D): 2.0-2.2 (g, 2H), 2.9 (t, 2H), 3.1 (t, 2H),

15 7.8(s, 1H), 7.9 (s, 1H).

S

(¢) 7-Bromoindane-5-carboxamide
7-Bromoindane-5-carboxylic acid (2.9 g, 12 mmol) and oxalylchloride (2.0 g, 16 mmol}
were mixed with CH,Cl, (50 mL.) whereupon DMF (100 mg) was added. After 1 h at room
20  temperature the mixfure was poured into a mixture of concentrated NH;OH aq (20 mL)
and ethanol (100 mL). The volatiles were removed by evaporation and the residue
partitioned between ethyl acetate (100 mL) and water (S0 mL). The organic layer was
washed with brine and then dried over Na,SO,. The solvent was removed by evaporation
and the solid residue was treated with cold CH,Cl,, then filtered off and dried. There was
25 obtained 2.0 g (68%) of 7-bromoindane-3-carboxamide as a solid material. "H NMR (300
MHz, CD;CO CDs): 2.0-2.2 (m, 2H), 2.8-2.9 (d, 2H), 2.9-3.0 (t, 1H), 3.0-3.1 (t, 1H), 6.5
(b, 1H), 7.4 (b, 1H), 7.7 (s, 1H), 7.9 (s, 1H).
(d) 7-Bromoindane-5-carbonitrile
30  7-Bromoindane-5-carboxamide (1.94 g, 8.1 mmol) was suspended in CH,Cl, (50 mL)
whereupon POCl; (1.5 g, 9.8 mmol) was added. Triethylamine (3.5 g, 34.6 mmol),

dissolved in CH,Cl, (10 mL) was added during one minute and an exotermic reaction was



25 obtained 2.0 g (68% of 7-bronoi ndane-5-carboxam de as a solid material.
1HN|\/R(300 MHz, CD3CO CD3): 2.0-2.2 (m 2H), 2.8-2.9 (d, 2H), 2.9-3.0 (t,

3. 0- 6.5 (b, 1H), 7.4 (b, 1H, 7.7 (s, 1H).
(d) 7-Br o%}llm&é{ne-gz carbonitrile 30 7-Bronoi ndane-5-car H’&?Z%ﬁzﬂ‘e‘“’(’@ﬂm g, 8.1
mol ) was suspended in CH2Cl 2 (50 nL) whereupon POC13 (1.5 g, 9.8 mol) was
added. Triethylamne (3.5 g, 34.6 mmolgg dissolved in CH2CI 2 (10 nL) was
added during one mnute and an exoterm c reacti on was WD 2004/ 110344
PCT/ SE2004/ 000901 88 observed. The m xture was stirred at roomtenperature

for 30 m é?{?ﬁ%l PR [ i.n the
fl ask vvaggf'/vas gﬁglﬁ? umﬁgs &dt?&%&%% g%ﬁ%(? gﬁﬁ%\%ﬁg ;5%1%& Oggrolf gani C
| ayer wag50\gs Tae rdnminingwhdtbridirin te, fladk mdmwlﬁd b 250 G, (ShenlY imd sol vent
was evapor at ed The solid re3| due was treated wth cold nethanol and then s

filtrat edvari2> mid. Hag enepnic 1qyes was waehedivias wigh Bk drsA veraeStnend dri ed.

Igfrefl ‘Q’ﬁ?he i&g@%@ g%as%hﬁg&ﬁ%%soﬁg lPt%_sﬂgﬂ ﬁ%‘%&%&%&ﬂ&&gﬁgﬁe&lﬁdgﬁl ﬁ%_@eﬁm I d
(s, 1k, filtefied off. Thd) maleeipl WaOyashed Iﬁdﬁﬂ'ﬂbidflmeﬁllahﬁbﬂpﬂltherﬂhlaﬂl TBBI‘EW_/EB fl ask
et ned { ot ) S0 SRR oo P2 dntiht STPLANRSL SRR A4 © (22
b1 o1 AR ehengly oGl bEslark i aMOrAfe b A @il 1 T,

water (5 m_) Wiile stirring the flask was alternately evacuated and then
| oaded with carbon nonoxi de. The procedure was repeated 4 tinmes and then
car bon néPofrdungindaneiqerbealiceddunt i | a pressure of 6 bar was obtai ned.

Th t

{empeat op B Hell B 0 BE Bhtint A 12 - b ite R BB 00 2P 00
m.) and \f@ mmol)P08s mixed vﬂiﬁeDMIQ@DImL] bisﬁﬁphaﬁ'llﬂmﬁhlﬁé)@dllaﬁdmﬂﬂd:hlonde

pr eci pi tg})ed Pd was {) by decantation, The aqu&ous Iqe:é)e was aci dified

wi th condV-l a-l4apmob R HERMGEAPRRSPGES (hT BB 0 RORHE efylagung,(h0 g;7H2 mEBpli ned
Sobvent it “aVR TS PP, 1A RN ek vl ACTa Y PR T AR,

then fil tcadoranenokidenThd praoedlire e«ds repbsted 4 tiaes @htl shenadrbnGnenoxide was

15 introduced until a pressure of 6 bar was obtained. The reaction mixture was heated to 90°C

for 60 h and then cooled to room temperature. The content was transferred to a beaker by
means of ether (100 mL) and water (200 mL). The organic layer was separated off and
precipitated Pd was removed by decantation. The aqueous layer was acidified with conc.
HCl and then extracted thrice with ether (50 mL). The combined organic solutions were

20  washed with brine, dried over Na;SO, and the solvent was evaporated. The solid residue
was treated with cold CH,Cl,, then filtrated off and then dried. There was obtained 0.6 g
(60%) of 6-cyanoindane-4-carboxylic acid as a solid material, TH NMR (300 MHz,
CDCls): 2.1-2.2 (q, 2H), 3.0 (t, 2H), 3.4 (t, 2H), 7.7 (s, 1H), 8.2 (s, 1H).

25 (f) 6-Cyano-N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methylindane-4-carboxamide
6-Cyanoindane-4-carboxylic acid (150 mg, 0.8 mmol) and oxalyl chloride (130 mg, 1.0
mmol) were mixed with CH;Cl, (20 mL) whereupon DMF (100 mg) was added. After 1 h
at room temperature [(ZS)-2.-(4-ﬂuorophenyl)pcnt—4—en—l-yl]methylamine (Bicorg. Med.
Chem. Lett; 2001; 265 - 270; 200 mg, 1.0 mmol) and triethylamine (200 mg, 2.0 m;nol)

30 were added to the mixture in the given order. The mixture was stirred at room temperature
for 20 min and then the solvent was evaporated. The product was purified by

chromatography on silica gel using hexane and ethyl acetate (1:1). There was obtained 180



(60% of 6-cyanoi ndane-4-carboxylic acid as a solid material. 1H NWR (300
MHz, CDC13): 2.1-2.2 (q, 2H), 3.0 (t, 2H), 3.4 (t, 2H), 7.7 (s, 1H), 8.2
(s, 1H).

6- Cyano- N—gﬁ %{gg”-l]é)?iﬁ-f | uor ophenyl ) pent - 4- en-1 -yl ] - N- net WA/ HRPAME0420E ar box ami
de 6-Cyanoi ndane-4-carboxylic acid (150 ng, 0.8 nmmol) and oxalyl chloride
(130 ng, 1.0 mol) were mxed with CH¢lz (20 nL) whereupon DVMF (100 ny)
was added. After 1 h at roomtenperature f
(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]methylam ne (Bioorg. Med. Chem Lett;
2001; 265, i G - tho @ _smp| | erhylamne . mmol) 3o
wer e addzncg (IG(%%’S ﬁgg%(})%ﬁ% eﬂ(?ﬁ) m%l{@gﬂery}h’g#&y#ﬁ? ﬂ?)& ﬁlrgglyv\ﬁ/ggans%t?rred at
room t enpabatatiide af o oﬂdHﬂ\IMlh(&l)OtMHta, CDhEl3d.gent (mcH)e2anorid)ed4 (e
product. was purified by chrqmat o%r apfmo(a)n Sili Cagﬁjélt usj ng hex%ne and et hyl

acetate @H).150 (STRED -8t GBtHndd (80 AP S0t (ddi d Pt eribidpdod801 89

629 f
6 cyan: NI S2TAGY ARG ML S . 111 n et byl i ndane- 4-
carboxam de as an oil. "H NWR (300 MHz, CDCI3): 2.0-2.1 (m 2H), 2.2 (t,
1H), 2.4 (m 2H), 2.6 (ZS 4H), 2.8-3.4 &m 4H), 3.7 (dd, 1H), 3.@-3'9 (dd,
1H) . 4. 948 -Qiapo4(25%244flugrophenyl)dyoxobutyliN-pethylindgye-4-parbopgider)) | 7.5
. 1H). - - . «D- .

7 or oo AR g/ QRO s 28 i shalpgous way to that of Method 21b butusing &
synt hesi zegho-N-{@2$)2n@i-Daaropherg)ptm-4-aal -y Nivhéthyithdaib 4biatboxainide Gther

cyano-N-[ (2S)-2-(4-fl uorophenyl ent - 4-en-1-yl ]-N-net hyl i ndane- 4- car boxam de
rét her {d&p@ﬁis-djciﬂo o—N—[(Zsf-z-(4-¥1u)opophenyl)pent-4—e¥- 1]-y1]-N-mcth>§/1benzamide (yield,

Oyt el 9°" 58 by MAEEqhnlnfy CUTOPOGRYS LRENgrd: S075 M- s Rl BENCE0 %,
6.6-8.2 (SMIHHH.8 (S18). (s, <1H), 9.8 (s, 1H. Method 28 3-Fluoro-N-f

(25)-2-(4-fluorophenyl)-4-oxobutyl]-Nnethyl 5.6, 7, 8-tetrahydronapht hal ene-
is 1l-carboxamide 0O O~ I / F

Method 28

15 l-carboxamide

(a) Methyl 3-amino-5,6,7,8-tetrahydronaphthalene-1-carboxylate
Methyl 3-nitro-5,6,7,8-tetrahydronaphthalene- 1-carboxylate (see Zh Obshch Khim; 1948,
877-884; 1.4 g, 3 mmol), which was contaminated with its regioisomer methyl 4-nitro-
20 5,6,7 8-tetrahydronaphthalene-1-carboxylate (1:1), was dissolved in methanol (50 mL.).
The solution was flushed with nitrogen whereupon Pd/C (5%) catalyst (0.19 g) was added.
The mixture was stirred under H; at room temperature until the consumption of gas ceased.
Thc catalyst was removed by filtration and then the solvent was evaporated. The product
was separated from its 4-amino regioisomer and by—prociucts by chromatography on silica
25 gel using CH,Cl, and triethylamine (98:2). There was obtained 0.24 g (39%) of methy] 3-
amino-5,6,7,8-tetrahydronaphthalene-1-carboxylate as an oil. "H NMR (500 MHz, CDCly):
1.7-1.8 (m, 4H), 2.7 (m, 2H), 2.9 (m, 2H), 3.8 (s, 3H), 6.6 (d, 1H), 7.0 (d, 1H).



F (a) Methyl 3-am no-S, 6,7, 8-tetrahydronapht hal ene-| -carboxyl ate Met hyl
3-nitro 5,6, 7, 8-tetrahydronapht hal ene-1-carboxyl ate (see Zh Gbshch Khim
1948, Z\((?%y %’34 g, 3 mmol), which was contam nat ed with its regi oi soner
methyl 4-nitr0 20°E 6.7, 8-t et rahydr onapht hal ene- | - car RS&SEQE04901)  was
di ssol ved i n net hanol (50 m.). The solution was fI ushed with nitrogen

wher eupon Pd/ C (5% catalyst (0.19 g) gms added. The m xture was stirred
under H2 at roomtenperature until the consunption of gas ceased. The
catal yst was renoved by filtration and then the solvent was evaporated. The
product was separated fromits 4-am no regioi sonmer and by-products by
chromat ography on silica 25 gel using CH2C 2 and triethylamne (98:2). There
was obt ai(b)eMe@hyIEé -fBce 3396, 7,84 tetraditydyonaphthalene- 1 -carboxylate

am no- 5, tetrah drona ht hal ene 1- car,boxyl aie as_an oil. '"H NWR (500

NHz, coc&@)thy 1aming-36,7 Brteisplyydronaphihalenorlycarboxylate (V.34 g, 1. 4 manqly wag )

(5, 10, akgfivfinghons R ORARICORA RET( A9 AAARIBL B0 il
3- am go- Giléted witht witeatlydnby Spliuhehieite (0.13 g5 hoxythel) 2li§dled igwaler (1 miyl ) was

di ssolved in (?q%éfous 48%.tetrafl uoroboric acid (10 nL) and the resultant

sol ut i on Wakaddeqedsopwisgiwhilecgoling withan extev@blcwyateréw&i lﬁherfpltmqq Regipitalg g, 1.9
mol ), d (o} wi th an
ext er nal I“faggéo\l/l\a}a% ﬂ,)l,'l Eﬂ?a%l%ﬁf%&ﬂ{& d\?ggﬁﬂu@g? (ﬁ%ﬁ«ég&%@%l‘ﬁ%ﬁeghigﬁ iltration

and thenmh@d/awdhbddiirué)fsttchtetbﬁfﬂmog Mm\amcﬂ:taﬂaboswgldfapm erial was
dried in_an exsiccator over P205 and there was_ obtained O. g of a aI e

br own poRERYD Powdssr Ainerics ofithis diagopingnsaltintepmedipte (&3 msam@ﬁ écqt%t%w
heateg t 0 t 1300
eategd taqy dﬁcooerstg%h&l[atc%l. A%er ﬁ@ﬁlﬁgxgrgpg&??so fo?SnL ah&‘ééoﬂhgﬁﬁr;t&?n 0

for 5 mn an O room e resi aue was oned

bet ween ﬁﬂqmratamdtmwdaé was piatiicikdbetwienaether afdh satartedNisHCOY solutiars
extracted with ether and the conbi ned organic sol utions were dried _over
Na2SO4. The agesoys fayenwas extrasindwidycthepndithe eombiged preanicsgl ane{ez@%d

R {500 St 850 Tl s Vi S8 BuaERE RPRI e SR iR BB Por B8RS -
6.9 (m 3BHJuord- 545 1, SitettttiydronaphthBefs-LearboRylats asan obk: 1 NMRYSO®NED)t hal ene- I

-carboxyllc aci
CDCly): 18 (m, 4H), 2.8 (m, 2H), 3.0 (m, 2H), 3.8 (s, 3H), 6.9 (m, {H), 7.4 (mn, 1H).

(¢) 3-Fluoro-5,6,7,8-tetrahydronaphthalene-I-carboxylic acid
A mixture of methyl 3-fluoro-5,6,7,8-tetrahydronaphthalene-1-carboxylate (37 mg, 0.18
mmol), LiOH (27 mg, 1.1 mmol), water (2 mL) and THF (1 mL} was stirred at room
20 temperature overnight and then partitioned between ether and water. The aqueous layer
was extracted thrice with ether and then repeatedly with ethyl acetate. The combined
organic solutions were dried over MgSOy4 and the solvent was removed by evaporation.
There was obtained 15 mg (43%) of 3-fluoro-5,6,7,8-tetrahydronaphthalene-1-carboxylic
acid as a white solid. 'H NMR (500 MHz, CD3CO CD3): 1.8 (m, 4H), 2.8 (m, 2H), 3.1 (m,
25 2H), 7.0 (m, 1H), 7.6 (m, 1H).

(d) 3-Fluoro-N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-5,6,7,8-
tetrahydronaphthalene- 1-carboxamide ,
The compound was synthesized in an anaiogous way to that of Method 20a but using 3-

10 fluore-5,6,7,8-tetrahydronaphthalene-1-carboxylic acid rather than 3,5-
bis(trifluoromethyl)benzoic acid (yield, 77%). TH NMR (500 MHz, CDCls): 1.4-4.2 (cm,
16H), 4.8-5.0 (m, 2H), 5.6-5.7 (m, 1H), 6.2-8.2 (cm, 6H).



A m xture of nethyl 3-fluoro-5,6, 7, 8-tetrahydronapht hal ene-1|-carboxyl ate (37
ng, 0.18 wmol), LIiOH (27 ng, 1.1 mol), water (2 nL) and THE (1 nL) was
stirred a t enperature overni ght and then partitioned between ether
and materhK#ﬁBpgégﬁous | ayer was extracted thrice wi th FETHEZOMAR0Ren
repeatedly with ethyl acetate. The conbined organic solutions were dried
over MgSO4 and the sol vent was renovedgpy evaporation. There was obtai ned
15 mg (43% of 3-fluoro-5,6,7,8-tetrahydronapht hal ene-1-carboxylic acid as
a white solid. "HNW (500 MHz, CD3CO CD3): 1.8 (m 411), 2.8 (m 2H), 3.1
(m 25 2H), 7.0 (m 1H), 7.6 (m 1H). (d)

3-Fluoro-N-((2S)-2-(4fl uorophenyl)pent-4-en-1-ylj-Nnethyl-5,6,7, 8-

t et r ahy d(@raphiohaNef(25)-2 ¢4 looropherdd)-4-bhebuaylipdbmatiyhd$, A§nt hesi zed in an

anal ogous wgl to t g' of Method 2 a but using 3 30

f I uor o- 5 grefydrangp HVH?J#&ﬁ it -carboxylic acid rather than 3,5-

bi s(trifluoronethyl)benzoic acid (yleld 77% . 1H NWR (500 MHz, CDC13):

1. 4-4. 2 (Ttecompbbfid wds SmbheSizEdrin a?i—bnald'goﬁs way tq that dﬂMﬂtfﬁdZﬂB bt (mﬂg 36H). WO
2004/ 110344 PCT/ SE2004/ 000901 91 (e) 3-Fl uoro- N—;%ZSQ

f1l uor gph@nlyrq-Nz[@,SacQg(ﬁ-ﬂuqmphqml)ggqt-%era1 WlBN-methyl 6,7 tetrahydronaphthalene—

el ogoud PR Aes ety HoS) S8 ApgronlEmifpopea so-1 VA3, 556 11 2
{1 uor o- Nebdihioforelal1hBLARME 1 MPERY, . A HARMR Hob NEHERED)1 8472 &ad, 1 F ahydr 0

napht hal e car e rather 't

N-[ (2S) - 266;6.299 @R\ 6kY) .8€0)1HY- en- 1-yl ] - N-net hyl - 3, 5-

bi s(trifluoromethyl)benzam de (yield, 68%. 'H NVR (500 MHz, CDCl3): 1.6-4.2
(cm 16H), 6.2-7.8 (cm 6H), 9.8 (s, 1H). 92 dains 1. A conmpound of the
general formula (1) Het\ p NC



NAr RA5F (1) wherein Het is piperidino substituted with hydroxy,

hydr oxyal kyl , oxo, nethylthio, nethylsulfinyl, nmet hyl sul fonyl, cyano,
1, 3-di oxol an-2-yl, CI-C4 al koxy, ggzopti onally nmono or 10 di substituted
with G-C4 alkyl, C3-C4 cycl oal kyI C4 al kenyl, C2-C4 al kynyl, acylam no

optionally N-substituted with Cl ¢4 al kyl, C3-C4 cycloal kyl, C2-C4 al kenyl,
C2-C4 al kynyl, (Cl-C4 al kyl sul fonyl)am no optionally N-substituted by G-C4
al kyl, C3-C4 cycloal kyl, C2- C4 al kenyl, C2-C4 al kynyl, one or two fluoro
atons or disubstituted by G -C4 alkyl and hydroxyl; or 15 Het is norpholino
or thionoChiasi no optionally substituted at its sulfur atom by one or two
oxygen; or Het is piperazino optionally substituted at the 4-nitrogen atom
by G- alkyl, C2-C4 alkenyl, C2-C4 al kynyl, C3-C4 cycloal kyl, C-C4 al kyl
sul fonyl pr n&;g{] al kyl, C3-C4 cycloal kyl, C-C4

al kenyl or AS nlaglrt\l}el E\llr%lfdsrﬁ%l e%ﬁ substituted in its 3- and 5-position
by groups i ndependently sel ected from halogen, G-C4 alkyl, C-C4 al koxy,
cyano and n tro; wherein one or nore of the hydrogen atonms of the alkyl
group may tituted for a (5 fluorine atom or an enantioner thereof
or any salt ?R;’Eg?f. 93 2. A conmpound according to claim1, wherein the

het erocyclic r { I"S.€ to the rest of the nolecule at one of
the nitrogen atons of the ri nﬁ9 5 @ A conpound according to any one of
j | .

clainms 1-2, wherein R4 e 4. A conpound according to any one of
clains 1-3 wherein th ound is the S- enantioner.

(I)
wherein
Het 1s piperidino substituted with hydroxy, hydroxyalkyl, oxo, methylthio, methylsulfinyl,
methylsulfonyl, cyano, 1,3-dioxolan-2-yl, C;-C4 alkoxy, amino optionally mono or

10 disubstituted with C,-Cy4 alkyl, C;-C4 cycloalkyl, C;-Cy alkenyl, C;-Cy alkynyl, acylamino
optionally N-substituted with C,-C, alkyl, C;-C4 cycloalkyl, C,-C, alkenyl, C;-Cy alkynyl,
(C-C4 alkylsulfonyl)amino optionally N-substituted by C;-C, alkyl, C3-Cy4 cycloalkyl, C;-
Cy alkenyl, C»-Cy4 alkynyl, one or two fluoro atoms or disubstituted by C,-C, alkyl and
hydroxyl; or

15 Het is morpholino or thiomorphohino optionally substituted at its sulfur atom by one or two
oxygen; or
Het is piperazino optionally substituted at the 4-nitrogen atom by C;-C, alkyl, C,-Cy4
alkenyl, C5-C4 alkynyl, C3-Cy4 cycloalkyl, C;-Cy alky! sulfonyl or C;-C; acyl;

20 R4is C)-C; alkyl, C3-Cy4 cycloalkyl, Cy-C, alkenyl or C»-Cy alkynyl;

Ar is phenyl substituted in its 3- and 5-position by groups independently selected from

halogen, C,-Cq4 alkyl, C;-C4 alkoxy, cyano and nitro;

wherein one or more of the hydrogen atoms of the alkyl group may be substituted for a
25  fluorine atom;

or an enantiomer thereof or any salt thereof.



10 5. A conmpound according to claim1 selected from

3,5-Di brono-N-[ (2S)-2-(4-fl uorophenyl)-4-(3-norpholin-4-ylazetidin- I

-yl )butyl]-N nethyl benzam de; 15

N-[2 (4- Fl uor ophenyl ) -4-(3-thi on‘orphoPl n-4-ylazetidin-1-yl)butyl]-Nnethyl-3

,5- bis(trifluoronethyl)benzam de;

3-Fluoro-N-[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-ylazetidin-1-yl)butyl]-

N-net hyl -5- 20 (trifluoronethyl)benzam de; N-[4-[3-(I
]-2-(4-fluorophenyl)butyl]-N

, 4- Di oxa- 8-azaspiro[ 4. 5] dec- 8-yl )azetidin-|-yl
met hyl - 3, 5-bis(tri fluoronethyl)benzam de; 25
N-{(2S)-2-(4-Fl uorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-I-yl]butyl}
N- net hyI 3, 5- bi s(trlfl uor orret hyl ) benzam de; N-;
S) - y. I but yl
-2 h“% R %&&gﬁ@ f(at éqr?.ﬁéggg%;}? Eﬁ;g@@ggﬂﬁ%}% g%lc g AZEL bl 1 ke
, 5-Di chlrest@fbhe[rﬁal&ulaa(dna‘dfum pipdogary htpmd -of Bremirgphol i n- 4-yl azetidin-1-yl ) but
]-N-_ met hyl benzam de; 94 3,5-Di bromo-N {
S)-ﬁ-(4 fl uor ophenyl)-4-[3-(4-hydroxypi peri din- | -yl)azetidin-1- yl ]

butyl | e de f claims 1-2 4

3- Br ono- ﬁzél@/ u??%%?dﬂalog Oﬁn Ollle)qéf?%lsrmr%hgfemR 13fn gtl din-l-yl)butyl]-5
-iodo-N- et hyl benzam de; N- {2-(4-Fl uorophenyl) 4- [3 (1

- oxi dot hi onor phol i n-4-yl )azeti di n- -yl ] butyl t hyl -

3, 5- bi S(tdl’ i’ (Fq%g?%lﬁgtaﬁ%grﬁhgéﬁ%awa@ofﬂl)mmsl 3w ere%n the compoa/nd 1s the §-

{2-(4-Fl Uﬁ% @[(g]%} yl)-4-[3-(4-oxopiperidin-1-yl)azetidin- | -yl]butyl

}- N-net hy bi s(trifluoronethyl)benzam de; or an enantioner thereof or
any sl@t thereof.

A\<wh\r—"—\|
N— ' DN

5. A compound according to claim 1 selected from

3,5-Dibromo-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- | -yl)butyi]-N
methylbenzamide;

15
N-[2-(4-Fluoropheny!)-4-(3-thiomorpholin-4-ylazetidin- I -yl)butyl}-N-methyl-3,5-

bis(trifluoromethyl)benzamide;

3-Fluoro-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin- 1 -yl)butyl]-N-methyl-5-
20 (trifluoromethyl)benzamide;

N-[4-[3-(1,4-Dioxa-8-azaspiro[4.5|dec-8-yl)azetidin-1-yl]-2-(4-fluorophenyl)butyl]-N-
methyl-3,5-bis(trifluoromethyl)benzamide;

25 N-{(25)-2-(4-Fluorophenyl)-4-[ 3-(4-fluoropiperidin-1-yl)yazetidin-1-yl|butyl } -N-methyl-
3,5-bis(trifluoromethyl)benzamide;

N-1(28)-2-(4-Fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-yl]butyl } -N-methyl-
3,5-bis(trifluoromethyl)benzamide;

30
3,5-Dichloro-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-

methylbenzamide;



15 6. A process for preparing a conpound according to any one of clainms 1-5,
whi ch process conprises a) reacting a conpound of the forrmula (I1l) with a
conpound of the formula (I1V): HetbN ¢20 "H (Ill) O O*LAr HR4 F (1V) 95
wherein R4, Het, and Ar are as herei nbefore defined; and the conditions are
such that reductive al kylation of the conpounds of the forrmulae (l111) forns

an N-C bond between the nitrogen atom of the azetidine group of the

conpounds of formulae (I11) and the carbon atom of the al dehyde group of

t he conpounds of fornulae (1V); or 5 b) reacting a conpound of the formula

(Ill) wi th a conpound of the formula (V): OL NAr R4 F (V) wherein R4,
and. L is a

and e as ore def such t hat
aI kyI ati c;;rflg DiaWOB‘P /ﬁqg{“@ i 4 Vyephanyy rﬁeﬁﬁr@rmr%mmd? Ed’ﬁ) etin N C bond
bet ween t 1 £ AOQER gggn% the azetidine group of the conpounds of
formul ae ylngJ%IF’J) and t%g)%car bo% atom of the conpounds of formulae (V) that is

adj acent to the L group; or c) reacting a conpound of the formula (VI) with
a comgound of N8 38 I RuSdbhdriyl)-4 B -morbhcin-4-ylazetidin-1-yl)butyl]-5-iodo-A-

methylbenzamide;

N-{2-(4-Fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-yi)azetidin- 1 -yl]butyl} -N-methyl-
3,5-bis(trifluoromethyl)benzamide;

10
N-{2-(4-Fluorophenyl)-4-[3-(4-oxopiperidin-1-yl)azetidin-1-yl]butyl } -N-methyl-3,5-

bis(trifluoromethyl)benzamide;

or an enantiomer thereof or any salt thereof.

15
6. A process for preparing a compound according to any one of claims 1-5, which process
comprises a) reacting a compound of the formula (III) with a compound of the formula

(IV):

0

A

20 H (1)

Het

F (V)



\ R4 15 F (V1)
defined; and L'
is protected, if necessary,
optionally oxidizing any oxi
pharmaceutically acceptabl e

3,5-Dichloro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N nethyl benzam de;

OL ~Ar (VI1) wherein R4, Het and At are as hereinbefore

is a leaving group; 96 wherein any other functional group
and: i) gegnmoving any protecting groups; ii)
di zeabl e atons; iii) optionally formng a
salt. 5 7. A conpound selected from

10

3,5-Di bromo-N-[ (2S) - 2- (4-f | uor ophenyl ) - 4- oxobut yl ] - N- met hyl benzam de;

3-Brono- N[ (2S) - 2- (4-fl uorophenyl ) -4-oxobutyl]-5-iodo- N net hyl benzam de;

or

an enant i wine¢in tRile Hegfand rArainy asladréinb dfereatefined, an8 thefcopliaronm agLiucie eat
formul ati on conpri sin active in dient a therapeutjcally effective
amount ofregu%lesﬁﬁ@dfﬁalngo?ﬁwompé’%@s it fremylag (40 Taries %Negé’ﬁ%??%’ﬁ%‘"r, a

racemat e Qf &y

pharmaceut i1 cal 'y acceptabl e

associ at i @omwif the alddhyde gsupet thepioantosndy ofi fnentlac dvi)j @r s.

conmpoynd accordin
race
pharmaceutically acceptabl e
a nedi canent for use in the
cardi ovascul ar, neuro, in,
gastrointestinal disorders.

manuf actu

lofg@ﬁ XoHl & m@lgze%faf

g to any one_of cl ai
te W a HONEAEOTRENESE! {15 (P14 1

salt” or solvate er eof

-5, as a si

salt or solvate thereof,
prevention or treatnent
oncol ogy,
10. The use according to
for use in the

¢ gi'oﬁw@f { QE(S%Q&%rﬁls bF ﬁﬁn%gat%ﬁé% zﬁi‘l ythti? %arbon

20 9. Use of a

ek aacwré@nﬁglé glﬂ?ﬁlﬁgﬁlgmr 2

in the manufacture of
of respiratory,

i nfl anmat ory and/or 25

claim9 in the

asthma, allergic rhin&his,pgulnnnary, cough,

prevention or treatnent of
cold, inflammtion,

V)

wherein R4, Het, and Ar are as hereinbefore defined; and L is a group such that alkylation

of the compounds of the formulae (111) forms an N-C bond between the nitrogen atom of

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

compounds of formulae (V) that is adjacent to the L group; or

10
c)
Het
Rt
15 F
O
L Ar

(VI

(VD)

reacting a compound of the formula (VI) with a compound of the formulia (VII):

wherein R4, Het and Ar are as hereinbefore defined; and L’ 1s a leaving group;



chronic obstructive pul nonary di sease, airway reactivity, urticaria,
hypertension, 30 rheunatoid arthritis, edenma, angiogenesis, pain, mgraine,
tensi on headache, psychoses, depressiggn, anxiety, Alzheiner's disease,

schi zophreni a, Huntington's disease, bladder hypernotility, urinary

i nconti nence, eating disorder, manic depression, substance 97 dependence,
novenent di sorder, cognitive disorder, obesity, stress disorders,
mcturition disorders, nmania, hyponani a and aggressi on, bipolar disorder,
cancer, carcinoma, gastrointestinal hypernotility, gastric asthma, Crohn's
di sease, wyastiniapy ethst ﬁimgomﬁlgm@essroteqnetcté?rmcéssaycmd:ti s, irritable bowel
syndrone,.. i nfl amrat or sease, enesis, gastric 5 notility disorders
or gastrdlesop ﬁgﬂégﬁe%épﬁﬂgnﬁﬁéggﬁﬁ (GERD). 11. A conpound as defined in any
one of cligi ms dhtiondIY oH&Ridg iy RRTARMAbleom® conpound as defined in claiml |
for use in the prevention or freatnent of 10 respiratory, cardiovascul ar,
neuro, paiih, omtiehagyloninnfd apirameceptiantyl wecgalst sot.nt estinal  di sorders. 13.
A compound as defined in claim1l for use in the prevention or treatnent of
asth allergic rhinitis, pulnmonary, cough, cold, inflammtion, chronic
obstruct|we\@yﬁﬂﬁﬂ@@ykm@§ﬁ@h§ease airway reactivity, urticaria,
hypertension, rheunatoid arthritis, oedema, angi ogenesis, pain, mgraine,

t ensi on headache, psychoses, depression anxiety, Al zhei ner' s di sease,

schizophr n's.dis der e tilit urinary

i nconti ne €§?a33¥*&dﬂﬂégdﬁdgwﬁoﬁﬁ’ @‘P@ﬁgﬁgg ﬁﬁ éﬁB?Fgﬁﬁ “dependence,
novenment disorder, cognitive disorder, obesity, stress disorders,
mcturition disorders, mani a, 20 hyponania and aggressi on, bipolar di sorder,
cancell, chb-dibwmm- N[ 1Y) entfallgiraphanyh-Loxabiugd - Vehetbylbpadamidgast r oi nt est i nal
hypermotility, gastric asthma, Crohn's di sease, gastric enptying disorders,
ul cerative colitis, irritable bowel syndrome, inflamuatory bowel disease,

(egggD)s, GASEhE- MR -2 {4 ndbRDRESN B4 Ko BIATH 500 8S- ARRRAS Menb fhidex di sease

or an enantiomer thereof or any salt thereof.

15
8. A pharmaceutical formulation comprising as active ingredient a therapeutically effective
amount of a compound of any one of claims 1-5 as a single enantiomer, a racemate or a
mixture thereof in the form of a free base or a pharmaceutically acceptable salt or solvate
thereof optionally in association with diluents, excipients or inert carriers.

20

9. Use of a compound according to any one of claims 1-5, as a single enantiomer, a
racemate or a mixture thereof in the form of a free base or a pharmaceutically acceptable
salt or solvate thereof, in the manufacture of a medicament for use in the prevention or
treatment of respiratory, cardiovascular, neuro, pain, oncology, inflammatory and/or

25  gastrointestinal disorders.

10. The use according to claim 9 in the manufacture of a medicament for use in the
prevention or treatment of asthma, allergic rhinitis, pulmonary, cough, cold, inflammation,
chronic obstructive pulmonary disease, airway reactivity, urticaria, hypertension,

30 rheumatoid arthritis, edema, angiogenesis, pain, migraine, tension headache, psychoses,
depression, anxiety, Alzheimer’s disease, schizophrenia, Huntington’s disease, bladder

hypermotility, urinary incontinence, eating disorder, manic depression, substance



10

15

20

97

dependence, movement disorder, cognitive disorder, obesity, stress disorders, micturition
disorders, mania, hypomania and aggression, bipolar disorder, cancer, carcinoma,
gastrointestinal hypermotility, gastric asthma, Crohn’s disease, gastric emptying disorders,
ulcerative colitis, irritable bowel syndrome, inflammatory bowel disease, emesis, gastric

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

[1. A compound as defined in any one of claims 1-5 for use in therapy.

12. A compound as defined in claim 11 for use in the prevention or treatment of
respiratory, cardiovascular, neuro, pain, oncology, inflammatory and/or gastrointestinal

disorders.

13. A compound as defined in claim 11 for use in the prevention or treatment of asthma,
allergic rhinitis, pulmonary, cough, cold, inflammation, chronic obstructive pulmonary
disease, airway reactivity, urticaria, hypertension, rheumatoid arthritis, oedema,
angiogenesis, pain, migraine, tension headache, psychoses, depression, anxiety,
Alzheimer’s disease, schizophrenia, Huntington’s disease, bladder hypermotility, urinary
incontinence, eating disorder, manic depression, substance dependence, movement
disorder, cognitive disorder, obesity, stress disorders, micturition disorders, mania,
hypomania and aggression, bipolar disorder, cancer, carcinoma, fibromyalgia, non cardiac
chest pain, gastrointestinal hypermotility, gastric asthma, Crohn’s disease, gastric
emptying disorders, ulcerative colitis, irritable bowel syndrome, inflammatory bowel

disease, emesis, gastric motility disorders or gastro-esophageal reflux disease (GERD).



