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WO 2004/ 110344 PCT/ SE2004/ 000901 1 NEW AZETI DI NE
COMPOUNDS Fi el d of the Invention s The present
WO pwentidah rel ates to new conpounds of fornul aPCT/SEI®04/000901
pharmaceutical conpositions containing said conmpounds
and to the use of said conpounds in therapy. The
present invention further rel ates to processes for the
preparation of conmpounds of fornmula | and to new
internediates used in the preparation thereof. 10
NEﬁ@ﬁbﬁﬁQBﬂg B?[Eﬂy ntion The_neurokinins, al so
nown ‘as ac I'nins, conprise a class of peptide
neurotransn1tters whi ch are found in the periphera
~and central nervous systenms. The three 15 principa
FieldofitheInyepdomir e Subst ance P (SP), Neurokinin A ( NKA)
and Eburokinin B (NKB). At |east three receptor types
are known ree k
ThfyBet? ARpO LR b W ool B rop B Ao lrpaceaaed
conﬂ;lﬂﬁﬁi(ﬁlts Sofkinin¥ i deuinpdaBds hiktorthe agpt effsaid cmmpounds in therapy. The
classified as neurokinin 1 (NKL neur gki nin 2
pregai inventioik fusther @la(tWS)Pr?‘é’é%tf%rr ¢ prepaeafigR of 9%11195 g ot formula
I algcpt%rr{%w’ HedtmB&as Lol 1?@%1@kl%t1@§ iflet@gand bl ood brai n
arrier Ccrossing dua receptor antagonist for
t he treat nent of e.g. respiratory, cardiovascul ar
neuro, pain, oncology, inflammatory and/or
gastrointestinal disorders. In order to increase the

Bathera e ]%9 such therapy it is desirable to
——%ﬁﬂ%ﬁdﬁéﬂg§¥ﬁ¥—conpound possessing no or m nina
toxicity as 25 well as belng selective to said NK
receptors. Furthernore, Is considere essary
The pegrokigisgal P@H@Wc F?&QYHH&UEU?%{W&G afgﬁsﬁrﬁ B?é?tﬁ’r@t i
nexﬁﬁﬁj %}9 Iv&h‘fc i B oéEl‘ﬁ)thraP Xﬁ(ﬁéeﬁiﬁal li’é?védm&gﬁﬁlg The three
erapeu sa ety pr e such lower 1iver

prlﬁcﬁpa/lrmchykhmm atre Babstqrce PSP, d‘ieur@dnintA (NK\A@ lahd Negvakinin B
t hat severe problens such.as t

OB R VErEreS e BhErhEa A BaY i G Wreq PpaB iy igins. Based

up(\%ﬁt‘l-l@ﬁ Reiivd $eddctioRie® favdiAhp e z%bidﬁts SH)INK A R DIKEB\Qhe receptors
ich WD 2004/ 110344 PCT/ SE2004/ 000901

are classified as neurokinin 1 (NKj), neurokinin 2 (NK3) and neurokinin 3 (NK3) receptors,

respectively.

There is a need for an orally active and blood brain barrier crossing dual NK;/NK; 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 such a compound possessing no or minimal toxicity as
well as being selective to said NK receptors. Furthermore, it is considered necessary that
said medicament has favourable pharmacokinetic and metabolic properties thus providing
an improved therapeutic and safety profile such as lower liver enzyme inhibiting

properties.

Tt 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
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2 is named drug-drug interactions - could happen if
there is a change in the netabolismof one drug
w@amgat3ly the co-adm ni stration of another subSTL/sERDE4/000901
possessing liver enzyne inhibiting properties. CYP
(cytochrone P450) 3A4 is th%%nnst i nportant enzyme in
the human liver as a majority of oxidised drugs have
been biotransforned by this enzyme. 5 Accordingly, it
is undesirable to enploy a nedication having a
 signific . of . i nbi hiti '
s o Unler Bk 1MERE RS2 o e oo o EREY PRl e lbolism of
onerd?@%&ilﬁéd b e @PMInsihBiHESl dnotteh sutstdnce pbisbising liner enzyme
CYP3A4 enzynme to a certain |level and consequently |
inhibitingepropertienh 656R biytochrasme P450) 3w igltheagoss Aimppigyd enzyme in the
conpounds _ar.e, bei.ng. uUs in. therany., Thus. there i
RO & A ORI ARk s B o AT e el
ef i ' i ifidRe @élree of such
A & Y nRhRh MR s MR oy
liver Bhityind inhibitingp@ptities. Iahasaoobeehdoeid thasmemniNEr meépted y
hi gh 1 C50 val ues are obtained in a CYP3A4 | hi?iting
antagonipjs knyrinithe A6 dntibif thede ¥R PI??Q’HEWP@/S&&“F‘WHPW #hdn

ERE T EREE SHOPRIC e
the%'. uk2hblo is We2@ Fok23 Vel MR R, AR S cept W RAMRAYRA%BHth improved
00/20003, WD 00/ 20389, WD 00/ 25766, 00/ 34243, WO

phadRA&kBt:Ticardpenie) The fR8AN inkestibwpwvides compounds with CYP3A4
pi peridi nyl butyl am de derivatives, which. %rl% .
enzy BEHYNPHING nipRA et Sew 1ol as comparatively high 1Cso values are obtained

. " ACAML No- 2 Laryl ) - byt i Thei

PSR E A RSS Y PR, et g oo

desOIbRORAB P> 2hl; Diag kIR Dikos 039, B0:B522008§2) Receptor”,
Roderi ck "MacKenzie, A., et al, Bioorganic & Medicinal

Chem stry Letters, In Press, available online 15 My
2003, d

EP Q07 33095 B Han BB 2 ST LA DA T QO3 L5PGL Y PRR4552
wd oBlohRsd Xty Ol BRIV (RS B8 RTLSLE Whichses, We34sis, wo

POSSESS ’func receptor antagoni stic

02/8 1 8WE4rd W 0303 25800 s3e pieriinylblit A bmidecicrivaiias 2#which are
di scl ose azetidi nyl al kyllactam derivatives wth
tachyldiplantagonistst agoni st activity. WO 2004/ 110344
PCT/ SE2004/ 000901 3 EP 0790248 di scl oses
azeti di nyl al kyl azapi peri dones and

4 AZ8hH S AWIRLEX RN ZREREE AAPTRS Conformationally Constrained Analogues.
Potent Antagonists of the Human Neurokinin-2 (NKjp) 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-
yD)butyl]-N-methylbenzamide which was found to possess functional NK, receptor

antagonistic properties.

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

with tachykinin antagonist activity.
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whi ch are stated to be tachykinin antagonists. WO
99/ 01451 and WD 97/ 25322 di scl ose
wa@z@titdismy | al kyl pi peri di ne derivatives cl ai mredP€DSED0460901
tachyki nin antagoni sts. EP 0791592 di scl oses
azetidinylal kyl glutarimdes wth tachykinin
ant agoni stic properties. AR obj ect of the present
i nvention was to provide novel tachykinin antagonists
useful in 10 therapy. A further object was to provide

e S L
whiPh 2R&kdid PR RNEéRkinih BARfagyAssel ectivity for the

NK1/ NK2 receptors. 15 Qutline of the invention The
present invention provides a conpound of the general

o Bttt il O s

]B‘,ﬂm rocyclic ring having at |east one
be the ro lg%&a %frir%'@ZS Rl is hydrogen, hydroxy, Cl-C4

aI kyl, C3-C4 cycloal kyl, C2-C4 al kenyl or C2-C4

al kynyl WO 2004/ 110344 PCT/ SE2004/ 000901, 4 R2 and R3
EP D20 1642 Idisghnges anstiginytidiag ptasianides with tachykippAnggenistic properties.

Cl-4 al kyl, C3-C4 cycloalkyl, C2-C4 al kenyl, C2-C4

al kynyl , Cl-C4 al koxy, hal ogen and cyano, pr ovi ded

i nn Mtagéniéts néeul in

An R T PR e R o ey T
the@bk yA Yiirther object was to provide novel compounds having blood brain barrier

penetrating properties, improved pharmacokinetic and metabolic properties and/or

improved selectivity for the NK1/NKj receptors.

QOutline of the invention

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

Het 0
K\N R1 X /U\

| Ar
R4

R2 R3
@

wherein
Het is an optionally substituted 4-, 5-, 6- or 7-membered heterocyclic ring having at

least one nitrogen atom;

R1 is hydrogen, hydroxy, Ci-Cs alkyl, C3-C cycloalkyl, Co-Cy alkenyl or C2-Cy
alkynyl;
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Ar is an optionally substituted aromatic ring system
sel ected from pyridinyl; 1- naphthyl;
WG 2®4/11B44 et r ahydr o- | - napht hyl ; qui nol i nyl; PCT/SE2004/000901
2, 3-di hydro-1, 4- benzodi oxi nyl ; 10 1, 3- benzodi oxol yl ;
5,6, 7, 8-tetrahydroqui nol i nyl;
5,6,7,8-tetrahydroisoquinolﬁnyl;
5,6, 7, 8-tetrahydroqui nazol i n-4-yl ;
1- benzo[ b] t hi ophen-7-yl; 1-benzo[ b]t hi ophen-4-yl;
1-benzo[b]thiophen 3-yl; isoquinolinyl; quinazolinyl;
éd]ﬁg"i]s Sickand H{de@énd'eﬁtl %f%? ﬁb‘ﬁl%dﬁﬁ@ﬁ)@rf} k9T, BT,
enant1 omer thereo er eof
afjfﬁbﬂlhﬁ:r(tz-ﬁi alkérgl, ﬂﬁ@edkymy‘]y@ﬁcu alroxy,teldgen endeyano; provided
r|n conneg %gFto the rest of the nolecule at
HFWFE@ AhDESYEIE Nt he ring. Exanpl es of
such heterocycllc rings are optionally substituted
1, 4- di oxa- 8-azaspi ro[ 4. 5] decano; tional
SReb it €T ity s Siaaeloaikyb Codpt albmi)plycs@b ﬁ@’ﬂl’h ed
azepano; optionally substituted pyrrolidino;
optionally substituted norpholino; optionally

SAP&tantoptiofalBXubaRand ar@Ritioie $ystesiiidaddifred pyr1d1ny1 1-

t hi onor phol i no; optional | substi t ut ed ég $zep % I

opohEki 3.7 Sapkehidse-dchaphipe: AR Bri-qitiydifdhd-benzodioxinyl
d f

g?%gh%? &?ol 5 s f&%ﬁg@%%n@ﬁ 1] 8 7*ée{etﬂa§y&bi%s{1ﬁlﬂbm®1

bstitu oxy, roxyal k
05< 6,7 SIEkﬂahydrbqlﬁnazmhhh%#yls l]l-‘tfenzx){b]thnmphé'ryv-slhl i3 l_zfnyb[b]thlophen -4-yl;

- dioxo] an-2-y Cl-C4 al koxy, . am no .
Br i kBioPRSA B SISO UPY GHBEPY f o4 N ARy pr AESS
. C2-C4 al kenyl, C2-C4 al kynyl, acyl am no
plﬁ%ﬁhﬁﬁ%ﬁ Substituted mnth Cl- &4 alkyl, C3-C4

cycl oal kyl, C2-C4 al kenyl C2-A4 al kynyl , (Cl A

aIkIsquo aIIy N- subst i t ut ed by Cl1-C4
enaé,%o %‘ g%’iwp %2" ©F al kenyl, C2-C4 al kynyl
30 one or two fluoro atoms or di substituted by C1-C4

al kyl and hydroxy; pyrrolidino optionally substitute
In erte dnolsoditenseof pl@snvrpw@hnwynwru dhedietargepichis yngHes gpeonnected to the

resﬁ?ﬁr tﬁ%ﬁ}l.og%gl Of 8n8 81%%{1 @e%dé rﬁg tﬁ?%ggﬁ%%gs% shich heterocyclic

I"ona t's s fur

ringd A8obMofilg sﬁbstitm@d Qygiera-3aizaspiiopes kzeamo; opiormﬂy Isill;stltuted
substituted at the 4-nitrogen

pipsegingpertismally jubsttuiedazepamg: @atlfataﬁbs ﬁlég%lﬁutﬁ% %ff%‘fall}l? ;pptionally
sutf R SR 0B BB Gl Rt cpORAR G QA

rom’cyano,

thlﬁmcfphahk(y;lqptlﬁﬁalryébubkthamﬁlthlazdﬁBHMndIok)ymydll,y sghstitated piperazino.
al koxy, nitro, trifluoromethoxy, difluoronethoxy,
trifluoronmethyl, d-C4 alkylsulfinyl, A-C4

In ?Ar{ﬁ}% él’ﬂi)(f)(ﬂﬂiéhts o@t e%e@nk }HVH'M&) Het is piperidino optionally substituted
uor onet hyl su f'onyl oxy,
with hydroxy, hydroxyalkyl, oxo, methylthlo methylsulflnyl methylsulfonyl, cyano, 1,3-
dioxolan-2-yl, C;-C4 alkoxy, amino optionally mono or disubstituted with C;-C4 alkyl, Cs-
C4 cycloalkyl, C>-Cy4 alkenyl, C-C4 alkynyl, acylamino optionally N-substituted with C;-
C; alkyl, Cs-C4 cycloalkyl, C2-Cy alkenyl, Co-C4 alkynyl, (C1-Cy4 alkylsulfonyl)amino
optionally N-substituted by C;-C4 alkyl, Cs-C4 cycloalkyl, C,-C, alkenyl, C-C4 alkynyl,
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
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C4 al kyl sulfonyl or d-C4 acyl. 10 In one enbodi nent
of the present invention, Ar is phenyl substituted by
Wo@e@40103wDr e groups i ndependently sel ected frpor/sERANMI000901
hal ogen, Cl-C4 al kyl, C3-C4 cycloal kyl, C2-C4
al kenyl, C2-C4 al kynyl, Cl1-C4 al koxy, nitro,
trifluoronethoxy, difluoronéihoxy, Cl-c4
al kyl sul finyl, Cl-C4 al kyl sul fonyl, Cl1-C4 al kylthio,
~trifluoromethyl sul fonyl oxy, Cl-C4 al kyl sulfonyl or
thiaghorpholineyaptionally substitfadiah € SERHARHBH NS PT tHROPYEEEeMt
. Lnventi | S: u ' L v and 5-
pipyBAE PO s e Bt b b B L PR
EglpgenEICJ-CA al kyl, Cl1-C4 al koxy, cyano and nitro.
tiona .. Ar_nm dditionally al so.be substituted in
A iy optionally sy sobastfger @ 9pF yons o i GRTOPR AT Y § mOrE groups

ind%elnﬁﬁﬁtgﬂseeﬁéec t?&h%gﬁ{b, hﬁi!»%&ﬂ cAldydiang,-6} cfetodk 0BY.C, alkenyl,

odi nent of the present’ invention, F
C,-by dikygeln C; () athmwery emirogiirifisntonadthexye difheosanethoxy éuiflpespmethyl,

Cr-b Al et PR, e renReiBodriiBhbmelnlfyiony, 1
C4Q§yp§ﬂﬁﬂ2}mﬁ2r@pg?83 are both 25 chloro and attached
r

in"the three and four position of the phenyl ring or
R2 is fluoro attached in the four position and R3 is

hydr n. l.n.one [ f . A i
o G Ao S RO, B L SRR AR o
groupy Bidbp@identlyseletstpfoora dyafo, haloger,aC;HCj alky1h€;-8 cycloalkyl, Co-Cy
enantioner or the racemate. In a further odi nﬁnt gf
alkema, Cricaplay Crie OBt EANOTISHRIY. FTorRony, Ci-C,
iFoner /A1 / -
AL CTEL AR S8 T SRRty e oy
sulfonyf or @#Caatyl. wherein Het is thionorpholino,

nor phol i no or oxi dothi onmorpholino; RLis H 5 R is
fluoro and R3 is hydrogen, fluoro being preferably in

In zgﬁfrﬁlep E2bbdifent ofthe bfesent invention, Ar is phenyl substituted in its 3- and 5-
-cyano-5,6, 7, 8-tetrahydro-1-naphthyl; and R4 is as

positédn biegrompe independently selected from halogen, C;-Cy alkyl, C;-C,4 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;-C, alkyl and C;-C4 alkoxy.
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
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.
In one embodiment of the present invention, R4 is methyl.
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.
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In a further aspect of the invention the follow ng
conpounds are provided: 10

W@2@4Mid or o- N-[ (2S) - 2- (3, 4-di chl or ophenyl ) - 4p¢BSE0045000901
orpholin-4-ylazetidin- | -yl)butyl]-
N- et hyl benzam de;
3,5-Dibrono-N-[(2S)-2-(4-fl u%rophenyl ) - 4- ( 3- nor phol i n-
4-yl azetidin-1-yl)butyl]-N 15 met hyl benzam de;
N-[(2S)-2-(3,4-D chl orophenyl)-4-(3-thionorpholin-4-yl
azetidin-1-yl)butyl]-3,5-difluoro- N nethyl benzam de;

i i la I, wh
A fRfthorsegecs of e sty a?%ts (o TyRopnisof formula L wbereln
Heaﬂehibﬂiorphbliylb,)munphbljmd\bnmdl&}thmcﬁphohno
b| (trifluoromethyl)benzam de;
SS%yano N-[ (2S) - 2- (3, 4-di chl or ophenyl ) - 4- (3-t hi omor pho
Rr2li %ﬂué‘roﬂn@l@t ik Hidroder, |ﬂ)u@i°5 Uéﬂxg bi'eféfﬁﬁlls}){ﬁ parla position;
enzot hi ophené- 7-car boxam d

Ar39@ywiﬁﬂ(&@)ramctre-lmaphﬁﬂ,mﬂdphenyI) 4- (3-t hi onmor pho

l.Lin-4-yl azetidin-1-yl)butyl]-N nethyl benzam de;
R4 3s g, defin %—F?‘?S) 2- (3, 4-di chl or ophenyl ) - 4- (3- t hi onor pho

lin-4-ylazetidin-1-yl)butyl]-N 30

met hyl -5, 6, 7, 8-t et r ahydr gnapht hal ene-| - car boxam de; WO
In 2 ther agRaofeTNSentiyAhe febyving pompounds are provided:

2- Cyano- N-[ (2S)-2- (3, 4-di chl or ophenyl ) -4-(3-thi onor pho
l'in-4-ylazetidin-1-yl)butyl]-N
qui nol i ne

3, Sl S: 14% i GBRG 42 (homAmbAtR drdrssidin-JyRburyll-

N.é&%b&) g%““%ﬂ?;g;fj)r/%ag;?ﬁ;rghe 1- car boxami de;

N-[2 (4- Fl uor ophenyl ) - 4- (3-t hi onor phol i n-4-yl azeti di n-
1-yl)butyl]-Nnethyl -3, 5-
3 SbDﬂ(romofN-[(@SbMﬂWb)@nmwc{é~mth¢hreﬁ+3é¢z@udm 1-yDbutyl]-N-
b}%s -2- (3, 4-di chl or ophenyl ) - 4- (3-t hi onor phol i n-4-yl az
TEHN e ayl)butyl] - N
met hyl - 2, 3-di hydr o- 1, 4- benzodi oxi ne- 5- car boxam de; N-

N-K(Z&)lzzs @331éh18tdﬂhb@y’lﬁmf(B*’thﬂohro%pl{o’im(éﬂeyhmtﬁﬁﬁ-h Hyadyboeyih8)5-difluoro-
-4-yl )azetidin-1-yl]butyl -
N-methylbenzamide;

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

bis(trifluoromethyl)benzamide;

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

methyl-1-benzothiophene-7-carboxamide;

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

methylbenzamide;

3-Cyano-N—[(2S)-2—(3,4—dichlorophenyl)-4-(3-thiomorpholin—4—ylazetidin-l-yl)butyl]-N—
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;
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15 met hoxy- N- et hyl qui nol i ne- 4- car boxam de;
3-Fluoro-N-[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-y
wo 200etiidien- 1- yl ) but yl ] - N- net hyl - 5- PCT/SE2004/000901
(trifluoronethyl)benzam de; 20
3-Cyano- N-{2- (4-fl uor ophenyll\?r -4-[3-(4- hydroxypi peridin
-1l-yl)azetidin-1-yl]butyl}- nmet hyl -5, 6, 7,
8-t et rahydr onapht hal ene-1-c ar boxam de;
N-[4-[3-(1, 4- Di oxa-8-azaspiro
[4.5] dec-8-yl)azetidin-1-yl]-2-(4-fluorophenyl)butyl]-
N nethyl-3,5-bis(trifluoronethyl)benzam de; 25 N {
Rlﬁ) (£.9)-2-43, Pididnl @b e 1)¥-]3-thiomorpholin-4-ylazetidin-1-yDbutyl]-N-
3-(4-tluoropiperidin-1-yl) azetidin-1-yl]butyl } -N
me&h&lqhmollae@ctﬂrb@anuﬂﬂ,uor omet hyl ) benzani de; N-{
(2S)-2-(3,4-D chl orophenyl) - 4 [ 3- (4- hydr oxypi peri di n-
1 -yl)azetidin- 1 yI]butyI -N- 30

> ng%&%ﬂﬁ(éﬁ%&ﬁéc&rﬁ Eﬁoom 00090 &?Mlgﬁ g{ﬁiﬂgﬁglp Ms:? butyl}-N-methyl-

5,6 {188S)etrahydodaphitieddnor lopdrbowdn)ides- [ 3- ( 3- hydr oxypyrrolidin-
1-yl)azetidin-1- yl]butyl}-N nethyl-I|-naphtham de; s
N-{(2S)-2-(4-Fl uorophenyl)-4-[3-(4-fluoropiperidin-1-y

V-3 @b Pt SH o R A tsinal - pylly-methyl-3.5-

bls@ﬁﬁ@ro&eﬁﬁlﬂbkﬁ%ﬁ%enyw 4- (3-mor phol i n-4-ylazetidin-1
utyl [ -~N-methyl - 5,6, 7, 8-tetrahydronapht hal ene- |
-car boxam de; 10 N- {

7oty @S)-ar -y C NpRBIRgHoLT - Habeidity 1-yDbuty V-

me%‘ygzg %ﬁ&“f %@f’%@% g%%ggérgﬁhenyl) 4- (3-norpholin

-4-ylazetidin-1-yl) butyl ]-N- 15 net hyl benzam de;
3-Cyano-N-[ (2S)-2-(3, 4-di chl orophenyli 4- ( 3- nor phol i n-
N- {mymzfethmﬁcmonomnbmhrﬂ;{m(lmdqdnomyrpho in- %ﬂﬁzph@m lggtbutyl}-2-

me@“’@Y‘d\lTHle@XI%%E?ll@:f'g"}rh?’éqn&lﬂﬁor ophenyl ) - 4- ( 3- t hi onor pho
lin-4-ylazetidin-1-yl)butyl]-N rmethyl- |
- napht ham de;
3-Fluoro-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-5-

(trifluoromethyl)benzamide;

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-[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;

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

N-{(28)-2-(3,4-Dichlorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin- 1-yl]butyl}-N-
methyl-3,5-bis(trifluoromethyl)benzamide;
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3- Cyano- N-{
(2S)-2-(3,4-di chl orophenyl)-4-[3-(1, 4-di oxa-8-azaspiro
wQ Z0031dBa4 8-yl ) azetidin- 1-yl]butyl } -N methyPET/BE2004/000901
-napht ham de; 25 3-Cyano- N-{
(2S)-2-(3, 4-di chl orophenyl) - 4 [ 3- (4- hydroxypi peri di n-
1 -yl)azetidin- 1 - yl] butyl} N- et hyl - | - napht ham de;
3- Cyano- N-[ 2- (4-f 1l uor ophenyl ) -4-(3-thi onmorpholin-4-yla
zetidin-1-yl)butyl]-Nnethyl-1- 30 napht ham de; WO
2004/ 110344 PCT/ SE2004/ 000901 9
3- Cyano- N-[ 2- (4- cyanophenyl ) - 4- ( 3-t hi onor phol i n-4-yl az
3-c§£ﬁod)vn{(isyiz XputaiddiofSphEtynyd-{3-(3-hydraryhmnidie 1 -ybazetidin-1-
- Cyano- N-
yl]b(u%)-i\em(amyhﬁldlaphtmmenyl )-4-[3- (I, 1-di oxi dot hi onor ph
ol in-4-yl)azetidin-1- yI]butyI }- N-methyl
| - napht ham de; 3-Cyano- N

N-{ isj)z-gt-ﬁlﬁpfdyﬁ%ﬂfHetﬁy(h)ﬂwc[r@{{gﬂrm %ﬁ%é’tﬂilﬁ’q[ylﬂiulfyl}-]whﬁethyl—

354%1§(@Hu@fdtﬁ&tﬂﬂaiﬁmzmicﬁne- | -car boxam de 10
Cyano- N- et N-[(2S)-2-(4-fluorophenyl)-4-(3-norpho
lin-4-ylazeti d| n-1-yl)butyl]-

N o S

k) h 1(6l Boxamid
56’f7f83%r?r% enyéfb)grl arnetatrwrill e5 6, 7, 8-t et rahydr onapht ha

| ene- I - car boxam de
3-cyano-N-[ (2S)-2-(4-fl uorophenyl) 3- nor pho
N-(EaB0 i Ruatoy hab 413 BoRGIerdib- e e WGy EIo S | N-methyl-

3533 @/qﬁy@?l}%ﬁﬁx@ev U;;F?r&)hﬁg%/:qgu 45[36(% 4- oxazepan-

8-t et rahydr onapht hal ene- - car boxam de;
3-Fluoro-N-[(2S)-2-(4- quorophenyI) 4-( 3- m)rphol|n 4- XJ
3,5\ DigklotraVAH(AS)y2-[ 4 fingtophery e hylorplinlid-4-ylazetidin-1-ylbutyl]-

8-t etrahydronapht hal ene- | -carboxam de; 25
methyepraspigfn- N- { (2S) - 2- (4-f | uor ophenyl ) - 4-
[ 3- (4- hydroxypiperidin- | -yl) azetidin-1- yl]butyl

}- N-net hyl benzam de;
3-Cyano-N—[(25)-2—(3,4-dichlorophenyl)-4-(3-morpholin—4-y1azetidin—l—yl)butyl]-N—

methyl-1-naphthamide;

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

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;

3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-[3-(4-hydroxypiperidin-1 -yl)azetidin-1-
yllbutyl }-N-methyl-1-naphthamide;

3-Cyano-N—[2-(4-ﬂuorophenyl)—4-(3-thiomorpholin—4—ylazetidin-1-yl)buty1]—N-methyl-1-
naphthamide;
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3-Bronmo- N-[ (2S) - 2- (4-f 1 uorophenyl ) - 4- ( 3- nor phol i n- 4-yl

azetidin- | -yl)butyl]-5-iodo-N 30 nethyl benzam de;
wOD02000844.10344 PCT/ SE2004/ 000901 10 PCT/SE2004/000901

3- Cyano- N-[ 2- (4-f | uor o- 2- net hyl phenyl ) - 4- ( 3- nor phol i n-

4-yl azetidin-1-yl)butyl]- N- nmet hyl -5, 6,7,

8-t et rahydr onapht hal ene- - dar boxam de; 5

6- Cyano-N-[ (2S)-2-(4-fl uor ophenyl) - 4- ( 3- nor phol i n- 4-yl

azetidin-1-yl)butyl]-N nethylindane-4-carboxam de;

3-Cyano- N {

(2S)-2-(3,4-di chl orophenyl)-4-[ 3-(1-oxi dot hi onor phol i n
3-Cyenpty-§2-¢4-cginophenyy)-4-HyBHiyibmprphblinet yiyzetidin-1- yl)butyl]-N—methyl 1-

- napht ham de; 10 3-Cyano-N { 2-(4- cyanophenyl)
naplghgmideixj dot hi onor phol i n-4-yl) azetidin-1-yl] butyl }

-N- nethyl- | -naphtham de; 3,5-Dichloro-N {

(2S)-2-(3, 4-dichl orophenyl) - 4-[ 3- ( 1- oxi dot hi onor phoI in

gl i : } -

I\fd[ (ZNS;%FZ?) (22432klt tgcgl’]h&%ﬁrﬂgg etrﬁgq3 (jl\i-({(l‘igﬂgéf}g%tﬂﬁl onor pt‘iyo?azetldm !
yllbdtyl}-Azetthyli- hnaphtharhidey| | -

rret hyl -3, 5-bi s(trifl uoromet hyI ) benzanm de; 20

Cyano- N-{

3- é@ zf 1 z%? ﬁu.TArSﬁl?eg&ﬁ 7;(ﬁl‘r\ﬁg{;ﬁﬁe’éfgﬁgﬁQl)f%z”é’t{cﬁﬂ‘-‘i'-;}ﬂ%utyl}-
N&e IS%MM&%@M%I&Hﬁené 1-cedbRei@el de; 3- Cyano- N {
f1uoropheny|) 4-13-(1- OX|doth|onDrphoI|n 4-yl)aze
t| d| n-1-yl]lbutyl } -N nethyl- |-naphtham de; 25
- - N-
3-Grap Y Pil-DkesyA-f4-Iupesphansdi-Grmrehlinghalazaidiogirybuevil

p @i - 1< 5 6,7,
56?37? Jé%?%‘%%“gﬁg}éﬂf %1 g%reb[&%nwdcar boxani de; N {
2-(4-Fl uorophenyl)-4- [3 -(1
- oxi dot hi onor phol i n-4-yl)azetidin- | -yl]buty

}
3- Cyannélf-ﬁ(ﬂﬁ) -448- ($a45d1bxa,~8tazas‘pﬁmb# Dldee- ﬁwl))abﬁtdzmhsdb?- -(O

o TSP bbb

azetldln I-yI]butyI -

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

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

3-Fluoro-N-[(2S5)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-methyl-
5,6,7,8-tetrahydronaphthalene-1-carboxamide;

3,5-Dibromo-N-{ (2S)-2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
yl]butyl }-N-methylbenzamide;

3-Bromo-N-[(25)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl}-5-iodo-N-

methylbenzamide;
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N-net hyl - | -napht ham de; s
N-{2-(4-fl uorophenyl)-4-[3-(4-oxopiperidin-|l-yl)azetid
w0 pe02Ayi3ibut yl } - N- net hyl - 3, 5- PCT/SE2004/000901
bi s(trifluoronethyl)benzam de; 3-Cyano-N {
(2S)-2-(3,4-dichl orophenyl)-4-[3-(4-fluoropiperidin-1-
yl)azetidin-1- yl]butyl } - NI Pret hyl - 1 -napht ham de;
10 3-Cyano- N-{
2-(4-fluorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetid
in-1-yl]butyl }-N
net hyl -5, 6, 7, 8-t et rahydr onapht hal ene- | -carboxam de;
3-Cy 2y N 2-M-flifiofo2S)methyiphehydidty-oghotnyih-ylazetidin- 1-yl)butyl]-N-
[ 3-(4-nethyl pi perazin- 1 -yl)azetidin- 1- 15 yl]Jbutyl
me}hylﬁ,ﬁ%ﬁﬁyﬂrahy]drombﬂh@hamld‘@.rboxamlde
N-[(2S)-4-[3-(4-Acetyl pi perazin-1-yl)azetidin-1-yl]-2-
(3, 4-di chl orophenyl ) butyl ] - 3-cyano- N-nethyl- |

SRR T ey Omepta e DRI
methllindZne( B cdrbdkaider ophenyl ) butyl ] - N-met hyl -

- napht ham de; or an enantioner thereof or any salt
thereof. 25 The present invention relates to the use

f nul.a | sdfln abov
5y T e bR b A e AR R £ §phzeri1-
yl]gﬁlt?g@ﬁllﬁétgplsl Wtd ll,thgﬁldghar maceut i cal ly acceptable
t's, but” other salts may be useful in the production

of the conpounds of forrmula I. 30 The conpounds of
the present invention are cacg)?bl of formng s

3-GyanR Méﬁ(@wanqnh@md&ﬂr[é (Anoayi fgawpwhahnﬂsylmt@aclhyllbutyl}-N-
alt.s_ a within the scope of this invention. WO
m P 004/ 000905 19 Exanpl es of such
acid addition salts include acetate, adi pate,
ascor bate, benzoate, benzenesulfonate, bisulfate,
3 SaDio}ﬂ(Hbé{—{@zsmilf(ﬁcébﬂ'ehlocwhpmyib-étmf(d)fmick),thiomorﬂtOHnA-yl)azetidin-1-
cycl ohexyl sul famate, ethanesul fonate, fumarate,
yllghty ai{eapethylbenzagndeie. henisul fate, 2-
hydr oxyet hyl sul f onate, hept anoate, hexanoate,
hydr ochl ori de, hydrobrom de, hydroiodide, 5

N-{Sy-2x3, aabigRloopHeagl)- At @ -oxidtiiborpidiifat-flazetidin-1-yl)butyl]-N-
nmet hanesul fonate, 2-napht hal enesul fonate, nitrate,
mettxdt3ai- bl,s(tpﬁllum@hylpi@nsammax e, phenyl acet at e,
phosphate, picrate, pivalate,

3-Cyano-N-{(28)-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-1-yl]butyl } -N-
methyl-1-naphthamide;

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

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

3,5-bis(trifluoromethyl)benzamide;
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propi onate, quinate, salicylate, stearate, succinate,
sul famate, sulfanilate, sulfate, tartrate, tosylate
w@ peoolasenesul f onate), and undecanoat e. Non-t ORCT/SE2004/000901
physi ol ogi cal |y acceptable salts are preferred,
al t hough other salts are alsg useful, such as in
isolating or purifying the 1d pr oduct .
Phar naceutical |y acceptable salts may be prepared from
the corresponding acid in conventional manner.
Non- phar maceuti cal | y-acceptabl e salts may be useful as
i nternmedi ates and as such are anot her aspect of the
3-CRLESRO{ (25N §B UL Behlofophéwy] H4 48lds -k opipsiidin < -yidazetidinel -phbutyl } -
i'n the formof polyneric salts such as polyneric

'N-msethflehasmgshaniide; sal ts may be formed by conventiona

nmeans, such as by reacting the free base formof 20
the product with one or nore equival ents of the

_BPArAR G340 M- ¢H- ¥ bRyl WAL B NS, 5-

V- QPR E T P Moy e R e PRI M AT P Bty

bisiififlGdtomethyBBEnAthidd) vacuo or by freeze drying or by
exchangi ng the anions of an existing salt for another
anion on a suitable ion-exchange resin. 25 Conpounds

of f la.l _haye one.or r (ral .centres N
5-rang-S RS frcra e Sub g TS o d nsuh -
i [ PR nanti omers and di ast ereoners.
yﬂﬂkgqu%%%%ﬂﬁﬁg acé%?ggng to fornula (1) can be in the
formof the single stereoisoners, i.e. the single

enantioner (the R-enantioner or the S-enantj o

3o L Buoroebersi 4Tt Toorpiasada- ks DBeiy T palbutyl-N-

fo ) .,.can al be in _the formof a racemc
memyi'gtgr€§‘(t‘?t.zaélygra?ﬁa@%&élaﬁ?h’ﬁlﬁ‘%)f) *M%Cure of enantiomers.

WD 2004/ 110344 PCT/ SE2004/ 000901 13 It is to be

understood that the present invention also relates to
3-Gyaylo- AN {(28)-2-(B Audiohteraphehyd)-Ae 3-(4fmethid piperagiou hbagstidin-1-

formula |I. Sonme conmpounds can exist as a m xture of
yllewntloVmeathynlanaphibamide; The conpounds of this 5

i nvention conprise both m xtures of, and individual,

conformational isoners. Listed below are definitions

N-@S)V&l[é-wgc&@rﬁ@rmﬂ-ﬁyhz_aﬁtﬁnapﬁguzf(s,etadibmar@hdnyabtaitym-cyano-
0" describe’the present invention.
N-methyl-1-naphthamide;

3-Cyano-N-[(2S)—4-[3-(4-cyanopiperidin-1-yl)azetidin-l-yl]-2-(3,4-dichlor0pheny1)butyl]-
N-methyl-1-naphthamide;

or an enantiomer thereof or any salt thereof.

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 useful in the production of the compounds of

formula 1.

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.
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10 For the avoidance of doubt it is to be understood

that where in this specification a group is qualified
whyoosheei nbef ore defined or “defined herei nbRETBEEZ004/000901

the said group enconpasses the first occurring and

broadest definition as well as each and all of the

preferred definitions of t Hat group. 15 Unless stated

ot herwi se, the term"al kyl" includes straight as wel |

as branched chain Cl1-4 al kyl groups, for

Exampl¢sof, sugln AGifl adqhn@]p éiﬂ'&ﬂlncl}ld%@(@ ad}p_ag:u gsFor a; n@a@%ﬂate
benz?n%?@%n fsulf?tgt Bﬂtm@ Earﬁé cEQttE Ecat ph&ﬂ?lftﬂﬂgé Qgehte dyRlBhexyl

t ut fl uorine
sulfam@tn etgxuﬁésulfmam fdmﬁﬂau:o ghrahity) glpeolate,) lfelnumlfmatzhyl 20
used here

C3- I [, i
RSl e S S5 S s hygiodice
r 0
o A gt
nitrhte yaralate, ;aﬂlmqate mrsuﬁatgsp]@bﬁykaceham, pmzsph}ategmqr@wy pivialatey

strai ght. or a al ken ro
brogigaay it BHOTHE SO aRs e s AFRIS sl B catace
tos RolBbsliféntt darfcﬂind@czfdoutéf Nof-toxit @hysidlBkicall acce table salts

}%%5?110344 PCT/62E2004/ 000901 14 As ggjédMﬁérelsa P
are gref@ted althengh qthersalis argialspusefiul, spehasHa dsolrtingRFIPUE g the
rof or exanpl e ethynyl. One or nore of the hydrogen
P Q‘ﬂéms_ of the al kynyl group may be substituted for a

fl uorlhne atom 5 As used herein, Cl-C4 hydroxyal kyl

is a hydroxyal k I roup conpri si 1-4 car bon atons
PhasmiacetHyl 8367 PIAHIe Sl et 5O BIFPAGH ATRGF LT ggis peid in
conf@gﬁf@la?fna“ﬂ& Ry! ﬂMcEﬁ'tkcaﬁ? Qllﬁ'&a e sdlS ¥yl dskiHl g¢l

uori1 ne a koxy" as "used herein,

intdsmledintes ahd e sucht dne anwitlser aspesk afiths p@tsemnmIR@ny gr oups,
10 for exanpl e nmethoxy, ethoxy, n-propoxy, i-propoxy,
n- but oxy, i-butoxy, s-butoxy or t- butoxy. One or nore

Acffadifton WAt BES 1B HRTR i fofh Of ?bl‘yﬁi&lﬁc gales HucHBY pbl§meric
IfSUbtsetsltmed for a fluorine a

sulfonas

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

ion-exchange resin.

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 to formula (I) 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

equimolar mixture of enantiomers.
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The term "al kyl thi 0" as used herein, unless stated

ot herwi se includes O -C4 alkylthio 15 groups, for
wez@aplms44ret hyl t hi o, ethylthio, n-propylthio, PCT/SE2004/000901

i -propylthio, n-butylthio, i- butylthio, s-butylthio

or t-butylthio. One or nore of the hydrogen atons of

the alkylthio group may be 1dubstituted for a fluorine

atom In this specification, unless stated otherw se,

the term "hal ogen" includes_ chloro, brono, (io fluoro
It isdn b undystopd thahthe prpssat inventiongiso 1glatesde 28y apdyl tautomeric forms

of t ﬁt%e}’ﬁﬁl\)/}ﬁ)uilgf Pf&%n'ﬁ?arlm "al kyl sulfonyl"™ includes d-C4

onyl "groups, for exanpl e nethylsul fonyl,
et hyl sul fonyl, n-propyl sulfonyl, i- propylsulfonyl,
n- butyl sul fonyl, i-butylsul fonyl, s-butylsulfonyl or

erwse, the u i ncl udes
inv&ltiof4oipkist bothuhixtu?ds ofgfilipdividual, cexfvipbgional isomers.
met hyl sul finyl, ethylsulfinyl, n-propylsulfinyl, i-
propyl sul finyl, n-butylsulfinyl, i-butylsulfinyl,
s-butylsul finyl or t-butylsulfinyl. WO 2004/110344
. PCT/ SE2004/ Q00901 . 15.In . this_s i fi ' :
Lisey beloy Hersnio: of fitionB it Regthe uffleBtog R e o
desEHi¥ARE presbAinPesionl € fornyl, acetyl, propionyl,
butyry? and i sobutyryl. As used herein, the term"free
base"” nmeans the conpound in its neutral form i.e.
For %5@@%& I%(f: g?ﬁ@gfr‘lﬁg la??rgl%gst?%@%ﬁp&/h $ iftti@ddecification a group is

ccording to one aspec
quatificl bg ‘Rerembefore defivet] arfdefirdehersinipefonel thedsaal group encompasses

pharmaceutical fornul ation copgprising .a.c ound of
the RvipapUTing a9 DepagtiGP R B PSS cach AL HHIES WRteg

I r as a free base or pharnaceutically

def{a%%@ét@ﬁ?%%ﬁ'ﬁ{s thereof, for use in prevention

and/or treatnent of respiratory, cardi ovascul ar

neuro, pain, oncology, inflammtory and/or )
Unlpasstated otheswisaathe girmciabiel sincldesrsieaighi ap meHes branghed chain Cr4

conpositions of this invention nay be adm

Songe{ (gut lu(?)l? L@t 63 nlliQFJtéér] %Fq@?ﬁ@a&ﬂoﬁ?ﬁ% % ors UHe&®npounds of this

ay istered.in
 alkyk gravps; for axample methyl, ethl, arrepdel-pioRdl 0rYl k ‘ftyfﬁ"%uéyl or t-

butgf 8nre%q n]ic?qe tog ﬁ%ghgld?dﬁ%n Wﬁh@ﬂk?f’ %JP“? gfg?g)l%éhbstituted for a

arentera asal , vagi na
flueihs Aomi surthiaein difldoyomethyl catiifbworomethys uf f | at i on.

As used herein, C3-C, 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.

As used herein, C2-C; 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.



10

15

20

25

For these purposes the conmpounds of this invention may
be formul ated by nmeans known in 20 the art into the
wo oooaitof3g4 f or exanpl e, tablets, pellets, capsuPEESE2004/000901
aqueous or oily solutions, suspensions, emnulsions,
creams, ointnents, gels, naﬁgl sprays, suppositories,
finely divided pomders or aerosols or nebulisers for
i nhal ation, and for parenteral use (including
intravenous, i ntramuscul ar or infusion) sterile
As GQH BB, Q:fz-@ AINyrS@ s &teisht OF biaSIRAINGk RIS gfdup, fir@kahple ethynyl.
enul si ons. I'n addition to the conpounds of the
Oneporasenetof rthwle;rdwgnm atdres phihe atkyeyl groap mep bp s8bgtitgead &ir a fluorine
this invention may al so contain, or be co-adm nistered
atosj ul t aneously or sequentlally) with, one or nore
phar macol ogi cal agents of value in treating one or
nore disease conditions referred to herein. 30 WO
As 2@ 4erel®) A 4AC P SEAU0A I DORAIdx yally ] Eftﬁlppimﬂtpﬁhﬁgult -i cadbon atoms
conpositions of this invention will normally be
andachyidnoxgl grasg. Ooe ohmeemef the hydragen stgms @ﬁwyérowaﬂtal gipup may
0.01 to 25 ng/ kg body weight (and preferably
be%ﬁ“@“?dt@”SﬁWﬂﬁﬁﬁiﬂgdy wei ght) is received. This daily

dose may be given in divided doses as necessary, the

Thed 1{@6 3 "‘glﬁo q.{se(? Ber%[he uﬁl% HQ&' 81?}1@1?’%53 fdnRARd Y 'E% aﬂ&ﬁ& &roups,

adm n ron dep e e wel ght,
for 8yl Hidﬂlﬁ)méﬂheﬂy rbm‘Op%ﬁ, wmp@dy,anUutony tlﬁmtw s1butdxar0r t-

butg;ﬂfs %ﬂ?]sé;eﬂr ggoqg :q% I{,{)%myﬁre({g% atgn‘rnfesagf-?gep?lggff ?oHﬂ In%a%rcpgssgagituted fora

ﬂugr?{r% contain about 1 ng to 500 ng of a conpound
thi's |nvent|on For exanple a tablet or capsule

for oral adm nistration may conveniently 10 contain up

to 250 dty 1y 5t f f.
The 7 aarinie” gt oot heiin gl eidotamy e s RaE e A suio
grohﬁﬁ rffrcg agl:ﬁ)ﬂe ﬁ@&gﬁﬁ%uﬁtg?mbﬁqgf glrtﬁrrig o?%rrtlﬁbl fBulyithio, i-
butphizio nabemyithioalr |t»,bugdthecptcamme g of tkhélrydtqgen maynsmi the alkylthio

adm ni st e sage range of 5 to 100 ny,
gropﬂngyﬁeﬁﬁﬁggﬂtggéoro?ﬁ'é‘?rxﬂ oag%fn into two to four daily

doses. In a further exanple, for adm nistration by

i ntravenous or 15 i ntranmuscul ar i njection or infusion,

In R%}S\%Pgéhlagt{{pgp atgé /oa#&fls% ?ttlleotrégg g%%lg%%ﬁ"ggd#@eestcﬁlo]r&%romo,

flub MM idud 1) or a phar maceutical |y

In this specification, unless stated otherwise, the term “alkyl sulfonyl” includes C;-C, alkyl
sulfonyl groups, for example methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, i-
propylsulfonyl, n-butylsulfonyl, i-butylsulfonyl, s-butylsulfonyl or t-butylsulfonyl.

In this specification, unless stated otherwise, the term “alkylsulfinyl” includes C;-C; alkyl
sulfinyl groups, for example methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, i-
propylsulfinyl, n-butylsulfinyl, i-butylsulfinyl, s-butylsulfiny! or t-butylsulfinyl.
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acceptable salt thereof may be used. Medical and
phar maceuti cal use 20 The present invention provides
wa@2ovetihisas of treating or preventing a di sease PORSE2004600901
wher ei n ant agoni sm of tachykinins acting at the NKI
and NK2 receptors is beneficial which conprises
adm nistering to a subject an effective anount of a
compound of the formula (1) or a
pharmaceutical |l y-acceptabl e salt thereof. The present
In thiyspetiflemtic, anleddstmed vitdewist NBe 8@ ‘@tyla iidee @aCQicyl groups,
the formula (1) or a pharmaceutically acceptable sa?’
forrepamplstformyly aeetylr pronioayl. bntysyl aadisabueyalent for use in
a di sease condition wherein antagoni sm of tachykinins
acting at the NKI and NK2 receptors is beneficial. The
SiHaf & oA I
AR U o R Bt el BORRTBARM S ] form . when the
compotrikis manpsent ay #sadf. a medi canent for use in the
prevention or treatnment of respiratory,
cardi ovascul ar, neuro, pain, oncol ogy and/ or
gastroi ntestinal disorders. W 2004/110344
PCT/ SE2004/ 000901 17 Exanpl es of such disorders are
PhagidetRicabfdr@Bkiens hi nitis, pul nonary di seases, cough,
cold, infTammation, chronic obstructive pul nonary
di sease, airway reactivity, urticaria,hypertension,

rheumatoid arthrj edema, .angi ogenesi, s paj n
Achpiging hone agist %frfilg PeseidRYRBtion Spehispuavi %%P%%rmaswtlcal

for& tﬁ)tnyc’og@!n%ﬁg'a%ﬁnﬁugg ﬁggyg&ubﬁf Iaé 4N He& I : f'aﬁ]t’lomer:rl %rac)?mate ora

nt1 ngt i sea yper no

mikEDIheied e AE £ re€Bisk Y pﬂmﬁarcstﬁioauyame@tabweaart@ ek, for use in
substance dependence, novenent disorder, cognitive

prefiesigendand/ordisenaeny of spigstory, dirdirvasaudar, rEUEe, ik, Poeology,

. ﬂlsorders mani a, a.and aggression, bipolar

m W@HPHEYan%Qh%?PD“@éUBgﬁg $A9°85 bromyal gi a, non cardi ac
chest pain, gastr0|ntest|nal hypernmotility, 10

Thg %@%ﬂriﬂc?g?lﬂf’ctap{@n&o tg)\?lg og glﬁé ﬁ'xel"élx?t‘raanlrgl%? B{){lﬁn%&@ér&{i #¥standard

manyeickonthie dideBss) conditfonaharet isrdysibuae liretl, fasampleBiy) oral, topical,
nesi s, gastric asthma, gastric notility disorders or
Pargagefaflob@gﬂpmgle APBPRRT 5Tl aégaglétrfet@mm)by ipkalation or insufflation.
| |
sl RRETRER 28 e CAFLES 00,0 5 3B i oo
the(d0HD)o Hk fomh b6 ercdxamplae thblets peAGiCCapsdese agicabs yr oﬂy solutions,

transfectefj. . e -
suspensions, emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided

powders or aerosols or nebulisers for inhalation, and for parenteral use (including
intravenous, intramuscular or infusion) sterile aqueous or oily solutions or suspensions or

sterile emulsions.

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

conditions referred to herein.
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with the human NK2 receptor (hNK2R cDNA in pRc/ CW,

I nvitrogen) or the human NK3 20 receptor (hNK3R in
WEeOMALB44/ Hygro (+)/1 RES/ CD8, Invitrogen vectPCT/SE2004/000901

nodi fied at AstraZeneca EST-Bio UK, Alderley Park).

The cells were transfected wth the cationic Ilipid

reagent LI POFECTAM NETM (I nm rogen) and sel ecti on was

performed with Geneticin (G418, Invitrogen) at Ing/m

Th% SW}lar : hg%lgigﬁfcgg{p%%@ggg Hf t%(pj ﬁ?%n',@na” P Q&h@%{.‘l’p&o’ngs%rgd to
hur&ﬁt o3 thapl fo9 E}@arﬁ}[ﬁlel a @i e 8P0 08k &28 ﬁ{'l_g'/l%ﬁ&@ \béﬁgﬁﬂ (@n@f)referably

orescence Activated Cell Sorter tes
of 0.lime 5 ngdleg bedy weight) B icPRved sHyis (sidie Qﬁélrm/y) be @Xgamdbwded doses

e _and cr erved fo f.ut
as iprobne Hergiie SFATR BT B Ribnui mrivhdki Ty 3 dppe§ o aministration
deﬁéhﬂﬁlg RALESwhighiNagdaid SokaiTaBapdRak) bod fredied ol &S particular
Human NKI receptor cDNA (obt a| ned from RNA- PCR from

dispasa gonditien bgingirsated Beqosdiag to perrciplrE kAW indhe eiogen) .
Transfection was 30 perforned by Cal ci um Phosphate and
selection with Ing/mM G418. WO 2004/ 110344

TypicdilySiadOQsbh QORI willBotiian BdG T ald to SO0 ad yf 4 a:cmnpchmdtoé this
wi th hNKIR, hNK2R and hNK3R were cuI tured in

invEieTY; Hfar sgampleitablt onmREHe B AdmiBisigHOnPZY / gopyeniontly

co ¥ 2502 A Bty 0GR YIRS SR S or
phafidgéutically meptablei salt fiiareath dn hiichdR wsamplﬂ\madeumfe@tmdgf
L

ma%r%taﬁﬂﬁﬁlyteﬁﬁsiﬁ ageafly ub&ize r %@%tﬁ Q00 ite i a §iAglelddsé or divided
ssa es AsseSS| ng the Activity of Selected

into éwo t se® In aHisher expmple m@dmmqmgn byantravenous or
SRR GEALE OSSR ieor o 05

w/WEERPlypicaBy 57 &IW )T a dodgune of e fOIAUIND/ONKPhamptidrally
medi ated i ncrease in intracellular Ca2+ was assessed

aCWtﬂbl?éahéhqf%Qﬁfﬁﬁytb‘?%édur e: CHO cells stably
transfected with human NK1, NK2 or NK3 receptors were
plated in black 1s walled/clear bottonmed 96-well

pl.ates (Costar 3904) at 3.5x104 cells per well and
M—"-@M—%‘%ﬁ—’@%ﬂiﬁtel y 24h in normal growth nmedia in

a 37C C02-incubator. Before the FLIPR assay the cells
Thg %ﬁeg?@ﬁege%u\ﬁﬁ blowRilEm¥hbE of REHEE oMptdvehiify £8:88ase condition
wherein antagonism of tachykinins acting at the NK; and NK; receptors is beneficial
which comprises administering to a subject an effective amount of a compound of the
formula (I) or a pharmaceutically-acceptable salt thereof. The present invention also
provides the use of a compound of the formula (I) or a pharmaceutically acceptable salt

thereof in the preparation of a 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
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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dye Fluo-3 (TEFLABS 0116) at 4Min a |l oading nedia

consisting of Nut Mx F12 (HAM with dutamax |, 22nM
WOHRRES10324 5M Pr obenicid (Signa P-8761) and 0. PABSRD04/000901

Pluronic F-127 (Sigma P-2443) for 1 h kept dark in a

37C C02-incubator. The cell §7vvere t hen washed three

times in assay buffer (Hanks 'bal anced salt solution

(HBSS) containing 20mM HEPES, 2.5mM Probenicid and

0.1% BSA) using a nulti-channel pipette |eaving them

in 1501 at the end of the [ast wash. Serial dilutions

of a test conpound in assay buffer (final DVSO
Exanspleeoftsuah disordessrre bethmay A gioeripitiapudmmaniry alidegses, cough, cold,
_ _pipetted by FLIPR 25 (Fluorongtric |nmaging.Plate
infligaEgEey, GHEPC RBYRICHES PUlRONATYAH¥Fast SRy SRR e

..ntensit . . ' i an. . .
s T T
heaBi@re! grsssféi@@geh,%p&@ﬁb@,canxﬁ@y, Ad¥hdither SaissdsauchizBplindil,

specific), NKA (NK2 specific), or Pro-7-NKB (NK3 .
Hustretorf  diseagorladder Sypermiotitity, finatly iseomeaenceaating disorder, manic

equj val ent to,an _approxi mate EC60 concentration). wa
depfey819n o BPEINER APPSR TV Sike, iRgNder, SPEBiTd dlgprdet obeSy, stress

. i ni.ne.: 20 f i N0 . :
i
canb&T E£ER084/ APRAGAIgid, hoh camdiwsdhestqrinjgastrodmtestimabhgleymotility,
monitored for another 2 mn. The response was neasured
gastric asttenp &khn’e diseaspegdstriorrapymgclisarders uleggyiegolitis, irritable

addi tion I S re.cal cyl at e om ten- ' .
bowGe MO LR FEETEHEE O SPE (EIeh SrsSipormle Hihuna. gostie
{FRO%s HBES of BERrCRBYRIEEG 18 dRKRe(GERES. W th the
mobo Io#ﬁg foo?rruloa: g }%% :el C50 / 1\J£ (EC60 conc. of
agoni st used in assay / EC50 agonist) pKB= - |og KB
Det erm ning the Dissociation Constant (Ki) of
conpounds for Human NKI/NK21NK3 Receptors (Binding
Phéisgdibey0 Menbranes were prepared from CHO cel |I's
—stanly transfected with human NK1, NK2 or NK3
receptors according to the followi ng nmethod. Cells
wer e detached with Accutase(r) _solution, harvested in

Trofecignuadcniiyringpfadisysed g FLITR agd Biading #8484 t wi ce

in PBS and res i
Chisrs Brmeer O R BRLEE s o RRPTR A R g g raefeeted
withthe hifmbd Rk r&%?{or YRS SDANS iR ECHVEY Hamaogsi)ae ¢henithan NK;
an UtraTurrax 30 s 12.000 rpm The honpgenates were
recepot (iNKigeth mDNA 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 1mg/ml for the hNK,R transfected cells and with
Hygromycin (Invitrogen) at 500ug/ml for the hNKsR transfected cells. Single cell clones
were collected by aid of Fluorescence Activated Cell Sorter (FACS), tested for
functionality in a FLIPR assay (see below), expanded in culture and cryopreserved for
future use. CHO cells stably transfected with human NK; receptors originates from
AstraZeneca R&D, Wilmington USA. Human NK; receptor cDNA (obtained from RNA-
PCR from lung tissue) was subcloned into pRcCMV (Invitrogen). Transfection was

performed by Calcium Phosphate and selection with 1mg/ml G418.
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38.000 x g (4C) and the pellet resuspended in
Tris-HC150 nM pH 7. 4. The honbgeni zation was repeated
wopme/1803d4 t he honbgenat es were i ncubated on i cECT/BE2046000901
mn. The honbgenates were again centrifuged as
descri bed above and resuspegged in Tris-HCL 50mM pH
7.4. This centrifugation st was repeated 3 tines in
total. After the last 20 centrifugation step the
pell et was resuspended in Tris-HCL50mM and honopgeni zed
with Dual Potter, 10 strokes to a honbgenous
sol ution, an aliquot was renoved for protein
Thed@l Oroeils attablyrtrandfected avithsh NS R N K RuartdsaN Kfﬂd wereoadiuret in a

huné)\ggffeglrilgéﬁlag# %Sg@:-ﬁh? g:qgg{nglm%@ dlﬁﬁg@-ij |w1 Eﬂni?atxelr 10% Foetal

mofheigl 0, D R ATR RS T 3ER0)wth o

Ge&ﬁf:fn%r ﬁémm hifd IVKSRe Expiradding c1IRANd S0 gtinh HygroBnykif/for the
BSA, 40 ng/L Bacitracin, conplete EDTA-free protease

hNKgR] eXpres:smg:@éllst’ﬁlnd cellabieest gropm ip LIS flasksrod neytinefipasgaged When
. Corrpetltlzg)n i ndi ng curves were done by adding
70- 591%@@5@?% TR PPFAESSt est conpound. Test

conmpounds were dissolved and serially diluted i n DVBSO,
final DMSO concentration 1.5 %in the assay. 501 Non

Ass'e@*i’ﬁ‘% RN cHRirP O Seledted Bt SoMmponndsao Wihidix Hunhan O VK /NK;
10MTinal cons) was added for neasurenent of

Reaeptor Avbvatior (IBLHWR esgay)For total WD 2004/ 110344

PCT/ SE2004/ 0009
The giedty oh & <EBBERY B o5 e ronRunpDid By e Regprbh Bftvasion
o L iy S e

by fierfolldwiag proctdhidtt SR142801] (3nM final conc) for

bi ndi ng experinments on hNK3r. 50l radioligand, 3l
CHQueslls @tabbo@wffeﬁt%wéla hmﬁarowﬁe) %IKQ on }K3; 1EgHigEs Wsie Blated in black

f
B e e Y R
apﬁrﬁgﬁﬁiéf HAR iPRorfhal bR h@ﬁfa 1§ faadvec C(ﬂlﬁlcﬁw’t@f anes were

lected by rapid filtration on Filtermnat
BeR{d/VicIFIdPR assaysthakalls ofieact0?6t HeBplatewgreiodded with the Ca™ sensitive

o B AR o AT S el Pl S
oS Bl s RS LS i o0

Phﬁ‘&ﬁc @tlze/OtS?gméSPmﬁ@)" foB@-h 16Dt #arR in VBITEC 0D%-isaibatdr) Tl @ils were
sheets were nelted on to filters using a M croseal er

the@\mash@cbnhreenumesamca)ssaan’amfﬁeh @anks ﬂDBIaQCQﬂe&aB selwiinn €dBSH) gontaining

20mM }I%%IIE%, %.C:Slrnri\tflll’lrl)l?etngc?g ar%) 6‘1170%81&}3351%; lz\l/l - cﬁanﬂel pipette leaving

them in 150p1 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
(Fluorometric Imaging Plate Reader) into each test well and the fluorescence intensity was
recorded (excitation 488 nm and emission 530 nm) by the FLIPR CCD camera for a 2 min
pre-incubation period. 50p1 of the Substance P (NK; specific), NKA (NK specific), or
Pro-7-NKB (NK3 specific) agonist solution (final concentration equivalent to an
approximate ECgo concentration) was then added by FLIPR into each well already

containing 200p1 assay buffer (containing the test compound or vehicle) and the
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Wal |l ac, Finland). The Ki value for the unl abel ed

I i gand was cal cul at ed usi ng the Cheng-Prusoff equation
waxogBiosehem Pharmacol . 22: 3099- 3108, 1973): MIESE2004/000901

is the concentration of the radioactive |igand used

and Kd is the affinity of t % radi oactive ligand for

the receptor, determ ned b& saturation binding. Data

was fitted to a four-paranmeter equation using Excel

Fit. K =1C50/ (l+(L/Kd) ) 20 Results 1In general,

fludrB& e FRWRALAEn @S usiy RohANEA FdrQRothdh) &lin EHeSe§RBEE as measured
enonstrated stati'stically significant antagonistic

as tRE péakirthatiat flubwesédsite nftereygbuist additiinrandHE'sdsrwese galtulated from ten-

for the pKB. For the NK2 receptor f interval for
POIR{ NPT AR TSSPONSY GRIYfs{gY each CP!%@OM~ g@s EE@F eretbeq gppypreed to
25 at t N s less than 7.5 for the pKB.
pK‘f Halﬁ%sh%ﬁ?lif}fe%ﬁé&'gn grh%lgg of the invention, whi chpwere
Kp LABL &0+ @RPR0SHd. dF 8ebrsdt abddsiniagalyl/ ECss hgniidt) cant  CYP3A4
inhibition at a low |level. The [C50 val ues tested
pKaecdoglKng to Bapiro et al; Drug Metab. D spos. 29,
30-35 (2001) were generally greater than 2 M 30 WO
2004/ 110344 PCT/ SE2004/ 000901 21 Thus, the tested

DB ETREHL ARSI R SR PPgLe LA RO,

Receptard Windtitz Assaye! | as showing low | evel s of CYP3A4
inhibition. 5 Biological evalution Gerbil Foot T

Mefriianes ees prepancd SromyEHKD gellvistablMsangéaciogivide hempg NK;, NK; or
NK, PPt sEtoRBE L BeleetBm BRbups of ten, wi th Tood
CoS AT T A s g 5 S
cendtifugusitsh, atashetbistice’ indBB/S atdoremsptidedito aeontentratien hdLliof gells/ml
in ’Brgqr]gIICEl) :58 21?1\42 Ieffq(l) ir3(e)p gﬁ?ﬁbﬁqﬁf io I%?V([: BHa7rLi1 IBLI%JC).i (sfeﬁj gues%ensions were
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-HC1 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-HCl
50mM pH 7.4. This centrifugation step was repeated 3 times in total. After the last
centrifugation step the pellet was resuspended in Tris-HCI 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
in incubation buffer (S0mM Tris buffer (pH 7.4 RT) containing 0.1 % BSA, 40 mg/L.
Bacitracin, complete EDTA-free protease inhibitor cocktail tablets 20 pills/L (Roche) and
3mM MnCl,). Competition binding curves were done by adding increasing amounts of the
test compound. Test compounds were dissolved and serially diluted in DMSO, final

DMSO concentration 1.5 % in the assay. 50u1 Non labelled ZD 6021 (a non selective NK-

antagonist, 10uM final conc) was added for measurement of non-specific binding. For total
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i mredi ately after the experinment by heart punctuation

or a lethal overdose of penthobarbital sodium is
w@2bills4ar e anaest heti zed with isoflurane. PoPERSEZD4/000901

CNS- perneabl e NK1 receptor antagonists are

adm ni stered intraperitoneably, intravenously or
subcut aneously. The conpounds are given at various
time points (typically 30-120 nminutes) prior to
stinmulation wth agonist. 20 The gerbils are lightly

bind?ﬁslfz‘%ﬁ i 25 HMSDNGinhB&Ynk B iadidaaos baffarneds used ¢ IH-SarMet(02)-
I's"made in the skin over bregma. 10 pnol of ASMSP, a
Subsisice®] |(A|1qﬁv1|*ﬂiﬁh1 cace pras nseakjo inding expesigients oo YR [ H-9R48968]

in a volunme of 5 | [ i ltan. ' i .
nviding eone s kg ol kiAaST T oML R T Yo prperiments
on h?ﬂ{%%ll ?acﬁ!)l%dﬁg, 3C|I1 t&st S8Rpbu] @ifiitdCinTRAB CAdt@ 4] eveablation

0 up. e cage is placed on a piece of plastic
buff%fé@é{é‘}infxbﬂ ek 30 Oyl ¥l Bembrilecmniosnl axubaioa bodfiep endincubated

via a pressure transducer. The nunber of hind feet
for 3Camsn atsoomdempkrature/gn 20040PIAGRhAKEICT/ SE2004/ 000901 22

Fecal pellet t put Lfi : [
cipbabrebst gty I SR o TR R PR B
in %1% B Bh. 8 B1E G N1 frRCRBY 8%), 8EAE 8 Mici196Hatbester

ecal pellet output” using gerbil as described in e.qg.
(SkFeh Ind@utheras, Norwaip Biteers wersywashdd By herhiameastea with ice-cold wash

Ther apeutics (2001) 559-564. 5 Meth f. prepara
buffen (iomdt/lﬁléiS-H@é;@ﬁ T e A% ccominng T Wﬁragéidg@é 250 for 30-
pr o s, for, aring . a cQ nd. of . K
B
Finfaﬁg‘)géddr{ge B1tEQ WL BShrRdd #nhep I afuid Bainfillatdon @éurtera 1450 Microbeta,
conpound of the formula (I1'V):" Het bNH((IIl) ORL
Wallac, Finland).
The K; value for the unlabeled ligand was calculated using the Cheng-Prusoff equation
(Biochem. Pharmacol. 22:3099-3108, 1973): where L is the concentration of the
radioactive ligand used and Ky is the affinity of the radioactive ligand for the receptor,
determined by saturation binding.

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

K; =ICso/ (1+(1/Kq) )

Results

In general, the compounds of the invention, which were tested, demonstrated statistically
significant antagonistic activity at the NK; receptor 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

at the NK3 receptor was less than 7.5 for the pKg.

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

significant CYP3A4 inhibition at a low level. The ICs( values tested according to Bapiro
et al; Drug Metab. Dispos. 29, 30-35 (2001) were generally greater than 2 pM.
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NAr HR4 6 15 R2 R3 (IV) wherein RL-R4, Het, and Ar

are as hereinbefore defined; and the conditions are
wGeomh/1tdsad  reductive al kyl ati on of the conpouPdBSEX004/000901

the formula (I11) forms an N-C bond between the

nitrogen atom of the azetidi,ne group of the conpounds

of formula (111) and the ca Eon 20 atom of the

al dehyde group of the conpounds of fornula (1V); or b)

reacting a conmpound of the fornmula (I111) with a

Thu%%ﬁ{? gé%o(%}%fogg%s“l &Eg&‘éﬁ% to'\Yhe 1n\091t?(91%¥fvé %gé’tﬂb"nown to be selective

and el MK/ RKo E@geptdeantagwtdstat\as wek asishadvangiaw kevels @f (C\QP3A4
defined; and L is a group such that al kylation of the

inhibtiiepounds of the formula (111) forms an N-C bond
between the nitrogen 5 atom of the azetidi ne group of
t he conpounds of forrmula (I11) and the carbon at om of
the conpounds of formula (V) that is adjacent to the

Bkﬂogg?pgﬂﬂmmﬁlc) reacting a conpound of the formula (V)
wth a conpound of the formula (Ml1): Het RL N NH
GerBil F¥bt %p WK!I Y)Jécificlzgst 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
humidity-controlled holding rooms. The animals 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.

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

with agonist.

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

via a pressure transducer. The number of hind feet taps is recorded.
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O L' "k Ar (VIl) wherein RL-R4, Het and Ar are as

herei nbefore defined; and L' is a | eaving group;
wohk@reias4any ot her functional group is protectBdl/SEX004/000901

necessary, and: 15 i) renoving any protecting groups;

ii) optionally oxidizing any,pxidizeable atons; iii)

optionally formng a pharnaceutically acceptable salt.

Protecting groups may in general be chosen from any of

t he gr.oups ribed in the 20 literature or known to
Fk?ﬂge%VfW&@ﬁﬂgﬁgs %W%Q%”g%7 Qpriate for the protection

of the group_in WO 2004/ 110344 PCT/ SE2004/ 000901 24 )
Theyinewive eHectd theecompoppdieidarmwa L canpe defeyined by measuring

NS s TRECR BT M S S S e T
Jou¥d1 R BhaRhacoRIFR AN FXpErimeRaSEraRubss 00 Ef $:Ci64. enpval
of the protecting group with m ninmum di sturbance of

groups elsewhere in the nolecule. 51t wll also be

M eciated that certain of the various optiona
—4§@£g§§¥§3ﬁ¥%£mn the conmpounds of the formula (1) may
be introduced by standard aromatic substitution
In bRt t ERAT AVEHiIMprEARMENbloeER for pBFArENAompound of the
groupaﬁgﬁi?%ggtions ei%hé? priorﬁpo or0 @ﬁgediatelf)
forfrplld dvonsplts eerpofogiEick pocessompbiees: her ei nabove. The
reagents and reactjon io,conditjions for su .
o) pRedcin ? eSnapwlid b Rl S itk SR aipdlend e forpppte v
conmpounds of the fornmulae (I11) and (1V) are reacted
under conditions of reductive alkylation. The

reaction is typically pe med at a non-extrene
tenperature, for exanple O 0C ina
substantially inert sol vent exanpl e

di chl or onet hane. Typi cal reducintgi_kl i s agents include
bor ohydri des such as sodi um cyanobor dfdri de. The
conmpounds of the fornmulae (I11) and (V) are reacted
under conditions of alkylation. Typically in the
conpounds of the formula (V) L is a |leaving group such
as hal ogen or al kyl sul fonyl oxy. The reaction is
typically performed at aﬁ1eleva d tenperature, for

O

N Ar

H R4

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

b) reacting a compound of the formula (IIT) with a compound of the formula (V):
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15

20

20 exanple 30 - 130 C, in a substantially inert
sol vent for exanple DWMF. The conpounds of the formula
W@ bdoiiisee known or nmay be prepared i n convent POR8E2004/000901
manner. The conpounds of the forrmula (1V) may be
prepared, for exanple, by regcting a conpound of the
formula (VII) with a conpou of the formula (VII1):
25 Rl ONH HRA R R3 (VIIl) WO 2004/110344
PCT/ SE2004/ 000901 25 wherein ;R4 are as
herei nbefore defined undgy congibiional acyl ati on
condi tions. The cpppounds of t formula (V) may be
prepared, for exanple, by reavtingﬁa conpound of the
formula (VI1) with a conmpoundpgf the formula (1X): 5
RL LNCH 9 R4 R R3 = wherein R1I-R4 and L are
as herei nbefore defi ned der conventional acylation
conditions. 10 The comoeds of the fornulae (VI) and
(M'1) may be reacted ggder nventional acylation
condi tions wherein O L" Ar 15 is an @id or an
activated acid derivative. Such activated acid
derivatives are well known in the literature. They
wheérein RE-R40 Hee dnd Araird as Herainbdfore defineld;and Thisy grayp sweh that

r .
allq'cl)lat(:i‘gr‘;Jl cr>i§ t%’e compounds of the formula (IIT) forms an N-C bond between the nitrogen

atom of the azetidine group of the compounds of formula (IIT) and the carbon atom of the
compounds of formula (V) that is adjacent to the L group; or

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

Het
\C\ R1
N ' _H
R2 R3 VD)

L Ar (VII)

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:

i) removing any protecting groups;

ii) optionally oxidizing 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

literature or known to the skilled chemist as appropriate for the protection of the group in
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I sol ated and subsequently reacted. Typically L' is
chloro thereby formng the acid chloride. Typically

W0 b@4acsati on reaction is perforned in the prECSESE®040600901
a non-nucl eophilic base, for exanple
N, N-di i sopropyl et hyl am ne, ifya substantially inert
sol vent such as 20 dichl oronmet hane at a non-extrene
tenperature. The conpounds of the fornmula (VIII) and

quésltlxh ﬁd%%t@ﬁﬂ@gagg gﬁrﬁé\geﬁo g)ﬁ'v&}to : rru ?f 'g?% for example

Prc(tédt‘i)n.g G@rdpps i\Oganic\THe)ist(yyTheddaa ¥V .(Gosgnea rMet]node bf reamoatal are
form part of the i'e i nvention. 2004/ 1 0344
cheserr s e IRfTesbisaRaY 2 Qét ?H{fgectlgg(gg%wgg it {sHJébance of groups
elsb@H&@ﬁﬁﬁf&rﬁ& édl@ i nt er medi at es
[(2 2- (3, 4-di chl or ophenyl ) - 4- ( 3- thlonnrpholln 4-yl az
eti d| n-1-yl ) butyl] rrethyl am ne;

It ‘&(1145%}1 ‘36 %’é’ﬁ%ﬁgﬁ& %39 "]D e//t:h}» X@i‘%ﬂ?l g)#()ﬂé sugstﬂue(%xrtrsolrn O| |

cm[n?oﬁrfhs folf Wf@ﬁﬁ@lﬁ)(t))m:ﬂy B@mhbﬂlﬂiéﬁlb@htﬁnﬂﬁrd”ar&ﬂnaﬁ@ﬁulﬁtlmtlén
)butyl] nethyl am ne;

reqcpglg) OTEG(lﬁifﬁfellerC@ﬂiﬁ@ﬁWn)ﬂ- mnqtsmﬁbgrpnb madificaippy eitheg prioy to or

mfr%h%agell'}% F’J&ﬂg%% %&gse(s %(%lb % r}%lerr% ox{e T]he reagents and reaction

coadigtdnsdonsihyprodedinges rareival kn@i/n in the chemlcal art.
[4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-y|)azetidin-I-yI
]1-2-(4 '5 fluorophenyl) butyl]nmethyl am ne; {

Thé %@nggur{d% of ‘tlgs' fbﬁhﬁfa@ @ﬁﬁ%ﬁ )(I\A) a{rg’réaét‘eﬁ |uHQéx‘b‘%h{Hﬁ1roh9 bfredinctive

etidin-1- yl]butyl net’hyl am ne;
allqdz{n@ﬁS)“heare@CiMHd rtymd:ajlyqptfenym at/ riomesXtneeertempatirs;| fhragxample

0 el:pgth H]o%/%b}s{)aﬁg% xq éfﬂvﬁ'&ﬁ for g,xa[ngp%e hlcﬁlorélglethané/ aI‘glplcallreducmg

agetf@m@hﬁb %Bmﬂyaﬁb@srmlch Ay sodidm @g@idbdidhydride/| ; 25
3-cyano- N-[ 2- (4 fl uor ophenyl) - 4- oxobut yl ] - N- et hyl -1 -
apht ham de; 3-cyano-N- [2-(4-cyanophenyl) - 4- oxobutyl]

TP b s pr e SARRERIDA L A vedenemniops ot loation.
TyBichty trodhy dompamidshuflientyrmal (V) Cais hdeavingigroupénch as halogen or

2004/ 110344 PCT/ SE2Q04/ 000901
alkylsulfonyloxy. The reaction 1s typ?cally performed at an elevated temperature, for

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

The compounds of the formula (IIT) 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):

O W H
r?l/
H R4

R2 R3
(V)
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3,5-dichloro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-

woreiohgldsenzam de; PCT/SE2004/000901
3-cyano-N-ethyl -N-[ (2S)-2-(4-fl uor ophenyl ) - 4- oxobut yl ]
-5, 6,7,8-tetrahydrohaphthal§ - 5 carboxam de;
3- cyano N-[(2S)-2-(4-fluorop nyI ) 4- oxobut yl ] - N- net hy

| - - napht ham de;

Whg{%ﬁhg{]ﬁgag nggezr%fore gig'fufeldlill%ﬁg c%%ggnt}o_n%l_ 2(1)c)§'?a*%1lfl)trl>élc>11&ipllbrr1g.
3-brono-N-[(2S)-2-(4-fl uorophenyl)-4-oxobutyl]-5-iodo-
N- net hyl benzam de;

Thg copperndsiof Qme(fxpnﬁulamn@yrbetpmpamb figriexamplex by iragling acempound
et 1- carboxam de; 15
°f§1 tc}yrarlrr11u§a ﬁYF} (W?%gf@gﬁ(émuﬁ@)oxobut yl ] - N-net hy

| i ndane- 4- carboxan1de,
3-fluoro-N-[(2S)-2-(4-
yl-5,6,7, 8-tetyahydrof
or an enanti one
Exanpl es It should be
the present inventio
conpl ex NVR spectra
conformati onal isone

| uor ophenyl ) - 4- oxobut yl ] - N-net h
pht hal,ene- 1-carboxam de; 20
b~ orNany salt thereof.
enphagi sed that the conmpounds of
west Bftten show 30 highly
0 the existence of
fhis is believed to be a
result fromslowr \_about the anide and/or aryl
bond. The follow n ations are used in the
presentation of the NVR data of the conpou %)
s-singlet; d- doublet; t-triplet; gt-quartet;
wheeifiRI FR44nd th&éstﬂepéiﬁﬁdfo@-d@fiﬁaﬂundéﬂb@mmh@al acylation conditions.
mul tiplet, which may include broad peaks. WO
2004/ 110344 PCT/ SE2004/ 000901 28 The fol |l owi ng
Iy
Thgéaﬁpb@ﬁigmﬁe BeR6Tak RO, AU (VI ndy 8 kactddnde UG VehB8hal
acydxt;uamomdrttoalswhé%(l, 3 5 dicycl ohexyl car bodi i m de),
DI PEA (N, N-dii sopropyl et hyl am ne), DMF (N, N
di net hyl f or mam de), TBTU
(NN, N, N -tetranet hyl -O (benzotpi azol - 1-yl ) uroni um

L Ar

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

dichloromethane at a non-extreme temperature.

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

conventional manner.

Certain compounds of the formulae (IIT), (IV), (V), (VI), (VII), (VII) and (IX) are novel

and form part of the present invention.
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tetrafl uoroborate), NMO (4-nethyl norphol i ne N oxide)
and THE (tetrahydrofuran). 10 Exanple 1 3

wWG204ahi3es o- N-f (2S) - 2- (3 PCT/SE2004/000901
4-di chl or ophenyl ) - 4- ( 3-t hi onor phol i n-4-yl azeti di n-1 -yl
)butyl |- N nethyl benzam de agetate S~ ON O C /
HOAc CI C d

[(2S)-2-(3, 4-Di chl orophenyl ) -4-(3-thi onorphol i n-4-yl az
etidin-1-yl)butyl]nethylam ne 15 hydrochloride (see
Met hod 1; 89 ng, 0.21 nmmol) was dissolved in DVF (2

Thugte)noﬁiaid a§[@ctt dfhe ﬁﬁaﬂdusraiatthesmtsﬂmemtewer e added
, 5-di chl'or obenzoi c aC| d (44 ng, 0.23 mmol), TBTU (80

[(ng%\-/@n 1081'&@};112?%@? c‘réa(ﬁmnﬂtvl L‘?cg Jlﬂﬁ ‘t)utﬂllﬁ‘mEﬂﬁ?lamme

tenperature for 1. 5 h dlluted W th vvater and then

neutralized by the addltl on of NaHCO3. The m xture
[(2%(3@%ﬂmhkr@dleny\h)ée[3vﬁltWI@thmoa@ahatdeY}éthfiWel‘

conbi n ﬂ 20 organic solutions were dried over MySO4.
Yllbpﬁéh%‘?ﬁh 8" as renpved by evaporation to yield 79 ny

of crude product. The product was purified by reversed
phase chromatography wusing a mxture of acetonitrile
[2- (affﬁldﬁogykeh&l&mKﬂlumu&pbcblai—@-yMeudihéFﬁ)Mﬁ]mdha]ana'nle 343
7% of the title conpound as a white solid. 1H
NI\/RSOOI\/HZCDS CN: 1.3-1.8 (cm 2.0-4.6 (cm

[(2%%-@@89%%0% m?&%l%%&%ﬁﬁ”%@%m%ﬁaﬁxaﬁm e

5 D|brom) N-1(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-

1-{ Y[3741fludtophenyy)- eyt ylarhinoybet yijazbtedin-@ryldigiperidin-4-ol;
di hydrochloride CON O Br N / 2HC

[4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-y1]-2-(4-
fluorophenyl)butyljmethylamine;

{(28)-2-(3,4-dichloropheny!)-4-[3-(4-fluoropiperidin-1 -yl)azetidin-1-
yl]butyl }methylamine;

1-{1-[(35)-3-(3.,4-dichlorophenyl)-4-(methylamino)butyl] azetidin-3-yl }piperidin-4-ol;

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

3-cyano-N—[2-(4-ﬂuorophenyl)-4-oxobuty1]-N-methyl-1—naphthamide;
3-cyano-N-[2—(4—cyanophenyl)-4-oxobutyl]-N-methyl—1-naphthamide;

3-cyano-N—[(2S)-2-(4-ﬂuoropheny1)-4—oxobuty1]-N—methyl—S ,6,7,8-tetrahydronaphthalene-

1-carboxamide;
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Br F5
[ (2S)-2-(Fl uorophenyl)-4-(3-norpholin-4-ylazetidin-1-y
WO dimatiyi3isaret hyl ami ne  di hydrochl ori de (see Met POSERZ004/000901
292 ng, 0.68 mmol ), 3, 5-di bronbbenzoic acid (215 ny,
+ 0.77 mol ) and DI PEA (350 ngy;2.71 nmol) were
dissolved in DVF (20 nL) and to the resultant
sol uti on was added TBTU (250 ng, 0.78 mmol) at OC. The
m xture was stirred at RT for 2 h and then the
sol vent was renoved by evaporation. The residue was
diluted 10 with ethyl acetate and then washed thrice
3, 5nflichloenVd (B dut-Barraphanyl)ot-oxehodb N-makylbspgranide;
solution was conbined with another preparation of the
title conpound (as free base) being prepared by a
- . - 0 - -1-
RN S50 Mo B SO, S e
carbexaomidel, by evaporation to yield 344 ng. The product
was purified by reversed phase chromat ography using a
m xture of acetonitrile and 15 0.1 M anmoni um acet ate

- Sne Nl GRL A FRERo AT SR - He BT b a2

acetonitrile. The solution was acidified with
hydrochloric acid (2 M and again freeze-dried. There
3, Srdibrooi-At 1§29 -22 6t {Ingropb&ty)-doxobntyl]- N-methythenpouidd; as a
grey solid. 111 NWR (500 WHz, CD30D): 1.8-2.1 (cm
2H), 2.7-4.8 (cm 21H), 6.9-7.8 (cm 7H); LCV5 niz
- (WMrbXsto- (4 435 &5 { ol P\ nds,
i R A S S R RS F I R

anal ogous way to that of Exanple 1 and Exanple 2

using the appropriate amne and acid internedi ates
3-qyeee: Hdvjuoro-2-methylphenyl)-4-oxobutyl]-N-methyl-5,6,7,8-

N[ (2S)-2-(3, 4-Di chl oraphenyl ) - 4-(3-thi onor phol i n-4 25
tet’;?Pg‘i‘8P‘)?Pdﬁ%‘P?§?Ef-eyH%f§?§/?‘Tﬁ§: 5-di f | uor o- N- et hyl benzani de

acetate (Ex. 3), NJ[(25)-2-(3, 4-

Di chl or ophenyl ) - 4-(3-t hi onor phol i n-4-ylazetidin-1-yl)b
6-aytuyd-]V- K2 SYE2- (M- la Srophdify] RO-04 6 ik I3 M miethill i BERROA-L B0 R4 ide;

30 bis(trifluoronethyl)benzam de acetate (Ex 4),

5- Cyano- N-[ (2S)-2-(3, 4-di chl or ophenyl) - 4-

s A R DR e TS A4 o phen
1-carexametelN [ (2S) - 2- (3, 4-di chl or ophenyl ) - 4- (3-t hi onor pho
l'in-4-ylazetidin-

or an enantiomer thereof or any salt thereof.

Examples

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

which may include broad peaks.
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1-yl) butyl]-Nnethyl benzam de acetate (Ex 6),
3-Cyano-N-[(2S)-2-(3, 4-di chl orophenyl)-4 5
w@ oahiwwor phol i n-4-yl azeti di n-1-yl) butyl ] - N me€TigE2084/@0901
, 7, 8-tetrahydronapht hal ene-1- carboxan de acetate (Ex
7,
2-Cyano-N-[(2S)-2-(3, 4-di chI2(8)r ophenyl ) - 4-( 3-t hi onor pho
l'in-
4-yl azetidi n-1-yl)butyl]-N nethyl qui nol i ne-4-car boxam
de acetate (Ex 8), 3-Cyano-N|[2-

(4-fluorophenyl)-4-(3-thi onorpholin-4-yl azetidin-1-yl)
ThelfullgwingNxamples il describe gout not limit, the invention.

t et r ahydr onapht hal ene- 1- car boxam de di acetate (Ex 9),
2- (4- Fl uorophenyl ) - 4-(

Thetfﬁh@mmbbreivrﬁmnwﬁztlé?d o the ixgﬂfsnﬁﬁﬁ%%ll PCG ey hyI 3 5- bi

dlc &&kgﬂ&ﬁ%&@ﬁ%@'ﬁ%@ﬁy‘j&ﬁo@ﬂ g a@n@%}x(s thl om)r ph

dimethiylfodmaniday, GHE (V,N,N',N" tetramethyl O (benzotrlazol 1-yluronium
tetr%%%%éég,wp% %téxﬁnq%&l?&l%% Pxﬂdef‘an%ﬁ%e&éﬁﬂﬁoélraﬁ.

(2S)-2-(3,4-D chl orophenyl ) -4-[ 3-(1-oxi dot hi onor phol i n
-4-yl)azetidin-1-
yl ] butyl }-2-nmet hoxy- N-met hyl qui nol i ne- 4- car boxam de
E 2), 3-Fluoro-N-[(2S)-2-(4 15
X3 phenyl) 4- (3-nor phol i n- 4-yl azetidin-1-yl)butyl]-
i Ayl Iix4-YBetidin-1-yl)butyl]-

psi Ay oen7g 1':":“?-' yI)azetldln 1 yI]butyI }

-N—mst hyI , 7, 8-tetrahydronapht hal ene-1 -

car boxami d:“e aCetate (Ex 14),

N-[4-[ 3- (1,.4- Jjyoxa- 8-azaspi ro[ 4p5] dec- 8-yl )azetidin-1I -
l]-2-

y
(4-fl uorophenyl) NN '(ctlrifluoronethy
| ) benzam de (Ex 15), N-{(2S)-p 20 - HOAc

(3,4

idin

- Di chl or ophenyl) - 4- A-f |l uoropFperi din-1-yl ) azet
-1-yl ] butyl }- N et hj
bi s(trifluoromethyl)benzsy
N-{(2S)-2-(3,4-Di chlorop nyI) 4- 3- (4-

hydr oxypi peri di n-1-yl)azetidi n-1-yl] butyl

[ 2%; Mﬁ?trtbmhro%p'ﬁe 1§@t(gltf+1lﬁmrptmhwwad bﬁf&?h}d)butyl]methylamme

| acetate . e am ne an acCl I N

hydreeldotide (ﬁ@%&@%ﬂ_ 88 1% 0ot BPOLOY 2eissobierdn bigﬁ‘?fé k) Bid to the
e PR TR e R RS gt a9, oty 0

mgl, 0.25 hﬁnbnlah@WFEAC(m&dlgdo 84 mEndl in e g%ve@lgméerl\)Ehmscﬂylt,lon was
Ex 4 Meth 1
Sl IR HETEReragi for (b I HURHA TR BB ASR e gt
adcﬁé?rﬁ gﬁ g%ﬁ%o?l‘?&%g’asgéﬁgﬁ%& %%%e Sﬁ%ﬁl\/he}? E&‘et?te (ape ﬂle combined

organizasoMeions Wesndtiddaivier MpSO4ETha Qol(/gé éVHIS’E@IhO\B?ddT}dBVJP%ﬁOH to
Chem 1992;

yieBhid e ahoriss gt Epegsotuct B ey O teyShed BylEhiiupoeranhy

um%?%%&%% Xﬁ%cgéoglgt%lévﬁﬁb M aMRoafidhdetst844. There was obtained 43 mg

(37%) of the title compound as a white solid. 'H NMR (500 MHz, CD5CN): 1.3-1.8 (cm,
3H), 2.0-4.6 (cm, 23H), 6.8-7.7 (cm, 5H), 8.0 (d, 1H); LCMS: m/z 560 M+1) ",
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31 Ex Compound 1H NVR LCMS Yield 3 S~ (300 MHz, 528

75% ON ~-CNO CD30D):1.6-2.0 (Mtl)+ ~N F (cm 3H), 2.0
W@ 2004/11038H) , 2.4-4.0 (cm HOAc ¢ CI F 20H), PCHESE2064/000901

Cl (cm 6H) 4 S~ (300 Mz, 628 52% ON 0O CD3OD):

1.5-2.4 (M+1) + ~|\I\NCF3(CJ§ 2.0 (s, 3H),

2.4-4.0 (cm HOAC || 2. Cl CF36.9-7.7 C

(cm 5H), 8.0 (s, 1H) 58(300 MHz, 573 56%IN O s
EXCD3e 0 1.4-2.2 (Mt1) + N (cm 3H), 2.0 (s, 3H),

=0 (cm HOAc CI CN 20H), 6.7-7.8 CI (cm 4H),

3 5-7])15rdrﬁ’o-N—ﬂ(iZﬂ7)r2 -(4-8lubgbphdrtyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl]-N-

methylbenzamide dihydrochloride

\C\N\/\:/\N Br

J

[(28)-2-(Fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butylJmethylamine
dihydrochloride (see Method 4; 292 mg, 0.68 mmol), 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 NaHCOg. 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 MgSOy 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, CD3;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 following compounds, which are tabulated below, were synthesized in an analogous

way to that of Example 1 and Example 2 using the appropriate amine 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-
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8.3 (s, 1H) 6 S (300 MHz, 517 79% N O CD30D): 1.4-2.4
(M+1l) + (cm 3H), 2.0 (s, 3H), 2.4-3.8 (cm HOAc Cl
w@020HB44 6. 9-7.6 C (cm 6H), 7.8 (d, 1H) WPCT/SE2004/000901
2004/ 110344 PCT/ SE2004/ 000901 32 7 (400 MHz, 571 36%

S ONO CDC13): 1.4-4.4 (Mrllzgt ~N N (cm 34H), 6.7
7.4 (cm 4H), 7.4 HOAc c;l (d, 1H C CN C 8 (400
MHz, 568 30% S ON O CDC13):1.4-2.0 (M+1)+ N (cm

bis( . uoigrgg%&ﬁb%dgaﬁﬁgam ac%g‘fe" é%(.‘hg,(%-gl’yan%mﬁ%lé%&@fzh’lorg%enyl)-4—
(3-th@¥orpholin-4-ylazetidin-1-yD)butyl]-N-methyl-1-benzothiophene-7-carboxamide
acetate (Ex §), 3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-
1-yDbutyl]-N-methylbenzamide acetate (Ex 6), 3-Cyano-N-[(25)-2-(3 ,4-dichlorophenyl)-4-
(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-Fluorophenyl)-4-(3-
thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide
diacetate (Ex 10), 7-Chloro-N-[(2S)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-y)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-
yllbutyl }-2-methoxy-N-methylquinoline-4-carboxamide (Ex 12), 3-Fluoro-N-[(2S5)-2-(4-
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-ylJbutyl }-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-fluorophenyl)butyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide (Ex 15), N-{(25)-2-
(3.4-Dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-yl]butyl } -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).

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
(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).



S ON OCDC13):1.4-2.0 (Mt1)+ N (cm 6H), 2.0 (s, 6H),
2.2-4.0 (cm 2 HOAc CN 25H), 6.74-7.4 F (cm 6H)
W@ 200/1M324 578 17% 10 O 0 CDC13):1.4-2.0 (M+-1heT/SEMN00901
CF3 (cm 2H), 2.0 (s, 6H), 2.2-3.8 (cm 2 HOAc CF
21H), 6.8-7.6 3 F (cm 6H),Oil.8 (s, 1H WO
2004/ 110344 PCT/ SE2004/ 0009 33 11 S (400 MHz, 584
11% INOOCD3OD): 1.4-2.0 (Mt1) + ~N N O (cm 2H),
2.0 (s, 3H), 2.4-4.4 (cm HOAc CI 25H), 6.4-7.6 Cl
Cl (cm 5H) 12 O,\ON'-ON 589 5% 0 (Mtl)+ N 11C OCH3

Ex CICompound '"H NMR LCMS | Yield

3T (300 Mz, 528 | 75%
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| 3H), 2.4-4.0 (cm,
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» HOAc 20H), 6.9-7.7
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. HOAc _
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w@ew1B)4 3.4-3.5 F (cm 3H),

13 O") (500 Mz, 512 56%

0 CDC13): 1
~N N CF3 (cm 2H),

2.2-2.6 Z (cm 8H),
3.6-3.8)
6.8-7.4 (cm 7H) 14 HO (400 Mz, 519 17% N O
CD3OD): 1.4-4.2 (Mr1)+ i (cm,,35H), 6.7- 7.5 (cm 6H)
HOAC CN F WD 2004/ 110344 PCT/ SE2004/ 000901 34 15 - O
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PGFAE2004/000901
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(cm

0o~N 0 CDC13):

1.4-1.6 (Mr1) + ~N N

[a W 4 oED.n)
CFo £

O MHze 007 4

CHCls): N4CGES (
(cm, 34H), 6.7-
7.4 (cm, 4H), 7.4
(d, 1H)

A
4

L5108
CM+1) "

36%

(400 MHz,
CDCl3): 1.4-2.0
(cm, 3H), 2.0 (s,
3H), 2.2-4.4 (cm,
20H), 6.4-7.9
(cm, 7H), 8.2 (d,
1H)

568
M+1)*

30%

(400 MHz,
CDCl): 1.4-2.0
(cm, 6H), 2.0 (s,
6H), 2.2-4.0 (cm,
25H), 6.74-7.4
(cm, 6H)

521
(M+1)*

19%
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(400 MHz,
CDCls): 1.4-2.0
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6H), 2.2-3.8 (cm,
21H), 6.8-7.6
(cm, 6H), 7.8 (s,
1H)

« 2 HOAC

578
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1H CI WD 2004/ 110344 PCT/ SE2004/ 000901 35 Exanple

18 3 Cyano N {(2S)-2-(3
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2 HOAc Cl PQFSEZ084/000901

d|nI- l[tyl | -N-nmethyl- | -naphtham de acetate HO ON
’ I\I I\I I ,I ILDI_\\C r~| r‘l\l r‘l l;
11 sg:?\lo N-[(2S) - 2- (3, 4- di chi or oph&HRAYERE: oxobut §74 - N- i 17
etlhyl .- napht ham de (sge Vi 80/ ()2;&53@]))% 40 0089 *
fmo i ssolved in CH2 12 (3 and to the
nesul t ant—Nsolotien~yes : (Cm 2H), 2.0 (s,
1-azetidin-3-yl pyrrolidi di r I (see
Vet hod 12; 20 m 0. 093 wupl ) di ?’i@ggg? few
dr opHi@ic et hangl . !l Sodi um tri acet Q)SHD,(H.M’Y)@H de (25
Ny, 0.118 mml)YWascCladded®hnd the solution was
dtirred at room genmperature over |A$HnE) The 10(mi xtur ¢
dituted—wthCH2CI2,—wasted Wi th—brimne and n
12 1O 586 5%
dri oyer MgSO4. The sol vent was renoved by
evad@t\j on_and the resigdue orrat ogr aphed on |gM+1)*
rever sed col um ; iIxture of acetonitrile
gnd 0.1 M YT Uracetatg ag Rere was obtailned 19
nmy (35% of the ti} 1lelco ‘oun ag a white solid. 1H
NVR (400 MHz,
cl OCH,4
Ci
13 O/\l (500 MHz, 512 56%
L 0 CDCL): 14-1.8 | (M+1)*
\C\N\/\_/\N CF;| (cm, 2H), 2.2-2.6
2| (cm, 8H), 2.7-3.2
Q E (cm, 5H), 3.4-3.5
E (cm, 3H), 3.6-3.8)
(cm, 5H), 6.8-7.4
(cm, 7H)
14 | HO (400 MHz, 519 17%
\Q\J 0 CD;OD): 1.4-42 | M+1)™*
Y\N N (cm, 35H), 6.7-
| 7.5 (cm, 6H)
« HOAc
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(m 1H),

8.4 (s, 1H); LCMs: nifz

wWE2Eaples449 N-f
(2S) - 2- (4- Fl uorophenyl )-4-[3-(4-fl uoropiperidin-1-yl)a

zetidin-1-yllbutyl |-Nnmethyl-
5-bis(trifluoronethyl)benzam de

6.4-7.9 (cm 7H),

15 551 (M1) +.

7.9-8.1
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chloride (178
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br gani ¢ sol uti on was washed wt

Cl oty ol o]l ) Aeers
T gUTUpPTeTTy T )=~ UAU

or omet hyl ) benzam de (see

gty =Nethyj
Mpé# & 20; 1
ugmnj)ppmldds ne
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2UHE6.83NG t he
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1¥H acetate. T

N aqueous NaHC

(h&+D
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Si due
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i ssol ved
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m Xt ur
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D O

16

q

4

B

q

There was obt ai ned

2.1-2.4 (cm 6

ﬁ

hr adi ent N
s a gum 1H N 00
6-3.5
6.6.7.5
% Exanple 20 3

6-4.8 (bd, 1H),
z 578 (Mrl) +.

-yl ) butvl |
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he t@e sol vent was renoved by
Dr O chr omat ogrgphed on si
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dﬁKHﬂHayer Na

B3 48
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of the title
3.81(my 1) oAb
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-@}&(raﬁrSH) 79
br phol i n- 4-yl
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- N- met hyl { {8

DELR an
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"onpbun
6H) ,

m 1H),
Hf; LCVS

H30%
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(500 MHz,
CD;OD): 1.5-4.0
(cm, 25H), 6.9-
7.7 (cm, 5H), 8.1
(s, 1H)
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5 6 7 8-tetrahydronapht hal ene-1-carboxam de OON O N
CN F
W20 ans4N- [ (2S) - 2- (4-fl uor ophenyl ) - 4- oxobut yl PETNSE®D41§00901
| -5,6,7,8-tetrahydronapht hal ene- 20 1-carboxam de (see
Met hod 19; 2.38 g, 6.3 mml }sand
4-azeti di n-3-yl nor pholine . di hydrochl oride (see WO
00/63168; 1.49 g, 6.9 mol) were m xed together with
C (120 nm.) and DI PEA (1.63 g, 12.6 nmol ). The
Lix e was stirred until all the chemcals were
3- C%@SNJ [Y23)-2-Bolidiuhl droplasen) e @-bydrdr ypyerolidingl yhazefidh-1-
ol mas added and the solution was stirred at room
4 APRUNAIHKIC aCqiE sol vent was renoved and the

25 reS|due ' dpartltloned bet ween et hyl acetate and
saturate@ (aq) The phases were~separated and
t he aque 8 was extract§g gt hyl - acet at e.

The conbi ned orga ggbzggngloﬁ
37 solutions were dri OVETr SHA
renoved by evaporation.
a smal |l anobunt of aceton
kept in a freezer overnkghtt fals were
collected by filtration anfl fle material was then
obt ai ned fromthe nother |Clguor by an additiona
crystallisation fromacetonitrile,

3 Cha NG D4 gictirgopienyh 4 oromng NRens - L ran b fiee WO

00/@36”3%%6 %%ﬁfl@l 6d€;§!gbl%£ﬁ éﬁ%l M’%{%QH@%&: resultant
soltMhly as. addddh é- azaicamz»aﬁpymlchm@vm dityydioechdgide (%ecM@ﬁh@élllzyZO mg,
0.0 %Aena&}l;&%nﬁ%gwi{ gpeséa mtl‘\xlad@ﬁ]%y rﬂ,ﬁr}&caﬁ%gill%darohy detde (25 mg,
0. l?%l%r?cﬁfwaé %cﬁf(%g%ﬁg (It)l}eadoﬁﬁﬁﬂlwas]sgn{e& lafoawl t@fﬂpﬁﬁuﬁa dver night. The

Fmc acl 0.1/0.05) as nobil e phase. IBD
mix@dreNvds dilRE)d-witli CHLCliowaghied nvth)brme[@d(thcn dned over MgS The

ol 51 B R S B Bt S s pe
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
551 (M+D ™.

He so| vent was
gs di | ub'@4Cwi t h

Example 19
N-{(28)-2-(4-Fluorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1 -yllbutyl}-N-methyl-

3.5-bis(trifluoromethyl)benzamide
O

@gkg
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NCF3 F3 15 F
N-[(2S) - 2- (4-Fl uorophenyl) - 4- oxobut yl | - N- et hyl - 3, 5- bi

wa@ gaonitid3wpr onet hyl ) benzam de (see Method 20; BCHSEZ))4/000901
0.91 nmmol) was dissolved in CH2C12 (10 nL) and to the
resultant solution were adg d
1-azetidin-3-yl pi peri di n- 4- 5 di acetate (see Method 15
with the exception that the diacetate vvas used rat her

N—[@E%Ea)(ll gﬁlepcr%; By ?Agdyg%éyq -E]Y G -%) g-b#hr QenJZa&lde (see

Metfibd b0:c891AE, 45 aitndl), NuiREdiat3-AT4-flabebpt ﬂrﬁaﬂh hl 4
etr| acet oxy %oroh dr(lﬂ)d 413 g{,]-i 2.0 mgoﬂg31 \l/vas a}:jﬂgg% oride (ses

W0197é2’é1<85u13%mgwﬁ§6 RmMpy na@djtr@thyﬂumm 6134 Bt 1. ad ol Werhe

o3BT SRl A AT SR B P By

(191 81) 3.04hempl) age sindehboriie P ETSmgl . 3@ﬁdndlhe/aaa|dck:dtmd the mixture
solution was extracted twice with ethyl acet e

stiried gbionEHteBPgEATIE o2 minpsofae splyent WS rRoVid: %ﬁatlon and
the ger cﬁg ﬁfonwﬁﬁ%eﬁl Cf%'ﬂﬁ&] etthpleac%%; gzlE o‘PQa?uJ @mi/&%&ywashed

Vapo | on e resi € WwWas pur
witle Aqueoas NgHaEhy(1 M) gl thembomeay Tae odlutin %S)drlqug\BﬂAN 2,50, and then

PCT/ SE2004/ 000901 38
the EETE PG BEROVERCUXPCOOI DB | It PRoe P 6o Gy i e

i t
oI LY ORL Lot s

120cog i vhdofabe titlaiepmpownst 4sc gunH GOONHz, @@133)1 4-1.9 (cm,

R0}, 2yt U By 2 6 s (i 108D, 365 R T, 464, (b, B1)6.8-7.5 (m,

6H)5‘7|9(§ hi 19y QLGMS(@]@S’B}Mf)I“‘uorophenyl) 4- (3- nor phol i n- 4
_Cly aélet |Fd| n-1-yl ) butyll nmet hyl benzam de O') ~N O

Example 20
3-Cyano-N-[(28)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyl] -N-methyl-

5.6.7.8-tetrahydronaphthalene-1-carboxamide

o

Moo

<l
F

3-Cyano-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-5 ,6,7,8-tetrahydronaphthalene-
1-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 triacetoxyborohydride (1.87 g, 8.8 mmol) was added and the
solution was stirred at room temperature overnight. The solvent was removed and the
residue was partitioned between ethyl acetate and saturated NaHCOs; (aq). The phases were

separated and the aqueous solution was extracted with ethyl acetate. The combined organic
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10

3,5-Dichloro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N
woreiohgtidBdenzam de (see Method 21; 146 ng, 0. 40rP@mreE2004/000901

was di ssolved in CH2C12 (8 nL) and to the resultant

solution were added 4-azetigdi n-3-yl norpholine

di hydrochl ori de (see WO 00/63168; 62 ng, 0.44 mmol)

and DI PEA (179 ng, 1.39 mol) together with 5 drops of

solfis e st R MG ATS Bvosh i Feitote g PG rhe
residi®whs Wsted HitAGCkeshl] FHGunTok hdidhithls aikd the k6ldiiah wa®@ept in a

tenperature overni ght. The sol vent was evaporated and
freezhrovessighiu Ehoerystaler wereicoHeatedolex fikietion apd moze Waterial wagthen

sat ura T t
ool e ARUST R by AEed R By Rl ST AN Rl There
was 6iRained 4B REdS g6 )janstal sitheitilo bempaund aranedi-ohite sS4 NMR

and the solvent was renpved b;é evaﬁqr i an. T€§ +
(S0P SBUEDUTRY - bt oBigs Hahddb-GH (e OB8 e {fay mef 504D "

m xture of methanol 20 and CH2Cl12 as el uent (gradient

0 to 20 % net hanol). There was obtained 124 ng (63 %
Thefnatetihlews shosynao e OQrid%aptiaalyopure (cenfiRei&OCerdiby analytical

cngegbik i oS #4mSif abls ng b acono
triefHytabhitie aldMforffBE S¢ill @70/96YD. 15105Yhs infole phase opti cal |y

pure (enantioneric excess) by analytical 25 chiral
HPLC (Chirobiotic V, 250 x 4.6 mm) using a m xture of

net ha i)l , triethylam ne and acetic acid
J@i&?—g-E =1/ 0. 05) as nobil e phase. WD 2004/ 110344
N- {0885 A i

bis(h ethpllbenzapidea o0 t hat of Exanple 18, Exanple
19, Exanpl ey, anpl e 21 and Exanple 22 using 5 the
appropriate am nd al dehyde internedi ates (see

bel ow): 3-Cyana: N- \(29)-2-(3, 4 o
di chl or ophenyl ) -3~ ( 3¢ phol i n-4-yl dzeti di n-1-yl) butyl
]-N-methyl - | - napht henNde asgtat 23)-CF3

3- Cyano- N-[ (2S) - 2-( 3, 4-di chl oéoph@nyl )
lin-4-ylazetidin-I- yl)butyl}N et hyl Aapht ham de
acetate (Ex 24), 3-Cyano- N { -2-(3, 4-
di chl orophenyl )-4-[3-(1, 4- di oxs
| azetidin-1-yl]butyl }-Nnethyl -1 10 napht ham de
di acetate, (Ex 25),
a 10 15l alA ek i enzamide (see
oK 4 o O A Sty osnagmide (
Metinai20; 1046 g ©.2i moed)awas digsol@d)in C3,Cl, (10 mL) and to the resultant

solgfian e addeg T Yin RO R b b RTVR ek f5 Vhidife
exception that the diacetate was used rather than the corresponding dihydrochlorid; 0.28 g,

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 evaporation. The residue was
partitioned between ethyl acetate and saturated NaHCOs (aq). The phases were separated
and the aqueous solution was extracted twice with ethyl acetate. The combined organic
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
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napht ham de (Ex 27),

3- Cyano- N-[ 2- (4- cyanophenyl ) - 4- ( 3-t hi onor phol i n-4-yl az
we@eooditmosi4 yl ) butyl ] - N net hyl -1 -napht ham de acRPCHSE2004500901

28), 3-Cyano-N-{(2S)-2-(3,4 15

di chl orophenyl )-4-[3-(1, 1-di ?gd dot hi onor phol i n-4-yl)az

etidin-1-yl]butyl}-Nnethyl-T- naphtham de acetate (Ex

29), 3-Cyano-N-{(2S)-2-(4-fluorophenyl)-4-[3-(4-

R LTI O T

acataditrilx and the sOkuxioB as then freeze-dried. There was obtained 0.32 g (60 %) of
3- Cyano- N-gt hyl - N-[ (2S5),-2-(4-fl uor ophen&l - 4- ( 3- mor pho
the title cpmpound as a white solid.”H NMR (400 MHz, CDCls): 1.4-3.8 (cm, 24H), 6.8-

75\’48215 gig;)(g;‘n?‘((js};%qg(’pgw hjé;@%@gﬁ?tggr ahydr onapht hal ene- |

[ (25)-4-[3-(1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl azeti di n-
1& !-22-(4-fl uor ophenyl ) butyl ] - N
Ex 5,6, 7, 8-tetrahydronapht hal ene-1-carboxam de (Ex

3.53B1chlo36-A APO:- N4 -fidsiophed vh-4-(3-morpholin-4-vlazetidin: L-yl)butyl]-N-
uor opneny -4-

- rp - = =

mekbyilpengrhide- napht hani de (Ex 33), 3-Cyano- N-{

(2S)-2-(4-fluorgphenyl)-4-[3-(1, 4- oxazepan-4-yl)azetid

in- |l-yl]butylo?}-

nmet hyl -5, 6, 7, 8-t ety ahydr onapht hal elbe-l - car boxam de ( Ex

34), 3-Fluoro- 2\[ “R-(4 25

f1 uorophenyl ) - 4- ( 3- ol 4yl azst i -LEYI ) butyl]-

N- net hyl -5, 6, 7, 8- tetrahydronraph | al e car boxam de

acetate (Ex 35), 3,5-D brong N\ {(2S)-R: (4

fl uor ophenyl ) -4-[3-(4-hydr c@ peridin-J-yl)azetidin-1

-yl ] butyl }- N met hyl benzam d# 36), Ci

3-Brono-N-[ (2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-yl

azetidin-I-yl)butyl]-5-iodo- FN- et hyl benzam de

3, SRR (?‘?I’? Q-ﬂﬁéré)ig%rgl)&%-toi%gll?uéxlé-rll\{/-rx}eyhéylgpélzanﬁde (see Method 21;
146 Bign@p holy was viisaaleed i GHAClY (8 L) yhd to¥heRisblthnt SoRition Svere
R e T ST O
. 1 (28 _ RS
and‘DHﬂi)@kl?@'rﬂ%;’i g%)ﬁﬁh(\%) ﬂ)fét‘h)ﬁl wht tjﬂr&ps%f}%%%%dﬂ" O’ggeggf/ilxt&% was

_rboxam de ( 004/ 110344
stirgl foneS symutheaskthof sediemariacetoxahorohydiedeydé8 mg, 0.55 mmol) was

i nter nedi at es used.ip the exanpl es bel ow. are
ol B Bl Bried el TSR TRERET Buchigh dths Sehisphy b vaporated
and the &é&ﬁhfeﬁi/dsgi&tﬁgbrﬁﬂtbéﬂvdéﬂ @ﬂigl;ﬁﬁe‘ﬁdte aveKs s ated PRED; aq. The

00/ 63168 and WD 00/ 02859), 24 (see WD 96/ 05193 and

Phajgs wergoeprraisd pnd the aggequsselution ivas 8xartied with 61hy2 8&myte. The
. . . 3 Ex,.27. (see WO

corglinGE ot sifelBs e el Busites 8RB mos el S Rmaved by
evapBiatiofrXT RIefideewhbthiroddtoarhh¥¥oR 81102 881Usin gxmBBudeSH enethanol

dﬁéih 15 gnd I\/leth,lQh, Ex 31 1(17266 WD 00/ 63168 and Meth
and o8, Clggs gyent{gradigat H ta 30 Fnmethanol). ere was ogaingd é24umg (63 %) of
the e 834BBund 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, 1H); LCMS: m/z 494 (M+1)*,

The material was shown to be 95 % optically pure (enantiomeric excess) by analytical
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.
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and Meth 23), Ex 34 (see WD 96/ 05193 and Meth 19), Ex

35 (see WD 00/63168 and Meth 10 28), Ex 36 (see Meth
wdazooanthshket h 24), Ex 37 (see WD 00/ 63168 and MtTISRHYP4/000901

Ex 38 (see WD 00/63168 and Meth 26) and Ex 39 (see WO

00/ 63168 and Meth 27). Ex Cogpound 'H NVR LCMS Yield

23 O- (500 MHz, 551 35% ON U CDC13): 1.2-2.2 (M+1)+ N

(cm 3H), 2.0 (s, 3H), 2.2-5.0 (cm HOAc CI CN

21H), 6.5-7.0 A (cm 1H), 7.2-8.0 (cm 7H), 8.2 (d,

1H) 24 S~ (400 MHz, 567 51% ON O DVSO-d6):1.2- (M+l)+
Examplgs@338BH), 1.90 (s, 3H), 2.3-4.5 HOAc CI CN (cm

2 , .6.4- Cl 7.31(],cm 2H), 7.4 (dd, 1H), 7.5-7.8
Th? %Cﬁ?ow,ﬂlg comgpeyingls ow lfpnafelt ulatgd geloy, wenggyniesized in an analogous

3OBA 4 %?EQIQP 4 [ % .

Wa%%pg{a%moo) :Iﬁ %.Iﬁ’- 2.0 ?ﬁ?@%@li %Om%%‘f‘ﬁfp?eoﬁ%]?%g‘zplz%“smg
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-[(2S5)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-
yDbutyl]-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-yl]butyl }-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-
yl)butyl]-N-methyl-1-naphthamide acetate (Ex 28), 3-Cyano-N-{(25)-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-{(2S)-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-yDbutyl]-5,6,7,8-tetrahydronaphthalene-1-carboxamide (Ex 31), 3-Cyano-N-
[(28)-4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1 -yl]-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-y1)butyl]-N-methyl-1-naphthamide (Ex 33),
3-Cyano-N-{(25)-2-(4-fluorophenyl)-4-[3-(1,4-oxazepan-4-yl)azetidin-1-yl ]butyl }-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide (Ex 34), 3-Fluoro-N-[(2S)-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 dihydrochloride (Ex 37), 3-Cyano-N-[2-(4-fluoro-2-methylphenyl)-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).
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(m 4H), 1.9 (s, 2 HOAc G CN 6H), 2.3-4.0 (cm cl

20H), 6.4-7.2 (m 2H), 7.4-7.8 (m 5H), 8.0-8.1 (m
wako4/18344 (d, 1H) 26 HO (400 MHz, 565 14% ~N BCTZERX0DY/000901

1.4-2.4 (MF1) + (cm 16H), 2.5 ciiii, I I [/ 2.9 (cm

5H), 3.0 2 HOAC CN 4.1 (cm , 6.5- C 7.8 (cm 7H),

8.0- 81 (m 1H, 8.4 (d, 1H) 27 (400 MHz, 517 94% S

Ol CDC13): 1.4-3.5 (M+1) + Nv (cm 22H), 3.8 4.4

(cm 1H), 6.4- CN 8.0 (cm 8H), 8.2 F (s, 1H) 28 S~

(400 MHz, 524 52% ON O CDC13): 1.2-2.2 (Mtl) + N (cm
Th3k)nthedeslof the aniid) andPaldettydd iri€iffediatdd@i€d ih tEBleXfples below are

des%'rigéd7i'n8the 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
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
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 | 5 (500 MHz, 551 35%
K/N 0 O CDCl): 1.2-22 | (M+1)*
\C\N\/\/\N (cm, 3H), 2.0 (s,
.- O 3H), 2.2-5.0 (cm,
Q\ CN 21H), 6.5-7.0
Cl (cm, 1H), 7.2-8.0

(cm, 7H), 8.2 (d,
1H)

2415 (400 MHz, 567 | 51%
Y 0 O DMSO-dg): 1.2- | (M+1)*
t\N\/\./\N 2.2 (cm, 3H), 1.90

| O (s, 3H), 2.3-4.5

o ON (cm, 21H), 6.4-
Cl 7.3 (cm, 2H), 7.4
(dd, 1H), 7.5-7.8
(cm, 4H), 8.0-8.2

(m, 1H), 8.6 (d,
1H)




CN (cm 8H), 7.9 (d, 1H), 8.2 (s, 1H WD 2004/110344
PCT/ SE2004/ 000901 42 29 0 (400 MHz, 599 39% ' OONO
WOMBDIUBY4 1.2- (Mrl)+ 1.9 (cm 3H), 1.9 Y (sPCB§#§2004/000901

2.0-4.8 HOAc (cm 20H) 64 Cl CNC 7.8 (cm 7H),
8.0- 8.2 (m 1H, 8.6 }1'14) 30 HO (500 MHz, 519 63%
\N O CDC13): 1.5-4.1 (l\/|+1) +*(cm 33H), 6.0- 7.4 (cm
6H CN F 31 ON (500 MHz, 519 38% V 0 CDC13):0.9-4.1

|\/|-I-1\AL N (r~m QQI—I\ 60 O 74 ~m LR ENF—32—6O-

25 7561 52% 0'CN 0 CDCL3) | 4POMHZ ~(\pe1) OF7 (cf 78%
B )ﬁi{u 7.4 (cm 6H) CDsOD): 1.4-2.0 | (M+1)*
t\N\/\/\N O (cm, 3H), 1.6-1.8
- O (m, 4H), 1.9 (s,
cl CN 6H), 2.3-4.0 (cm,
ci 20H), 6.4-7.2 (m,
2H), 7.4-7.8 (m,
5H), 8.0-8.1 (m,
1H), 8.4 (d, 1H)

- 2HOAc

26 | HO (400 MHz, 565 14%
\Q\l 0 O CD;OD): 1.4-24 | M+1)*

\C\N\/\/\N (cm, 16H), 2.5
. O 2.9 (cm, SH), 3.0-
cl CN 4.1 (cm, 9H), 6.5-
cl 7.8 (cm, TH), 8.0~
8.1 (m, 1H), 8.4
(d, 1H)

« 2HOAc

27 S/\ (400 MHz, 517 94%

LN 0 O CDCL): 1.4-3.5 | (M+1)*
\C\N N (cm, 22H), 3.8-
5 | O 4.4 (cm, 1H), 6.4-
CN
L

8.0 (cm, 8H), 8.2
(s, 1H)

28 S/\ (400 MHz, 524 52%

0 O CDClLy): 1.2-22 | (M+D)*
\C\N N (cm, 3H), 2.1 (s,
| O 3H), 2.4-4.4 (cm,
HOAe CN 20H), 6.6-7.8
CN

(cm, 8H), 7.9 (d,
1H), 8.2 (s, 1H)




CN F WD 2004/ 110344 PCT/ SE2004/ 000901 43 33 (400 Mz,

501 61%

0 CDC13):1.2-4.4 (M1)+ N (cm 23H),

6. 4- 8.

0

w@emy19K)4 8.2 CN (s, 1H F 34 O (500 MHz, BABSEDN6/000901

O CDC13):
and 6.6-7.4 (cm CN 6H)
DVBSO-d6) : 1. 3-

6.2 (s) and ~ F

1.2-4.2 (M+¥1) + (cm 33H),

6.0 (s)

5.6

F4§5 (500 MHz, 498 35% N O
(M+l) + 4.1 (Cm 34H),
cm 6H)

HOAC (d),

F 36 HO (500 MHz,

.6-7.4
+5-3

©
o]

:
(

598 10%
29 7.

9 Br (s

Cl

TaooNL, 25

DMSO-dg): 1.2-
1.9 (cm, 3H), 1.9
(s, 3H), 2.0-4.8
(cm, 20H), 6.4-
7.8 (cm, 7H), 8.0-
8.2 (m, 1H), 8.6
(d, 1H)

857
(M+1)+

39%

30

CN

(500 MHz,
CDCl3): 1.5-4.1
(cm, 33H), 6.0-
7.4 (cm, 6H)

519
M+ *

63%

31 o™

CN

(500 MHz,
CDCls): 0.9-4.1
(cm, 33H), 6.0-
7.4 (cm, 6H)

519
M+t

38%

32

CN

(400 MHz,
CDCl3): 1.4-4.1
(cm, 35H), 6.1-
7.4 (cm, 6H)

561
M+ 7

52%




F 37 (500 MHz, 631 34% N O CD3OD): 1.8-2.2 (M1l) +
(cm 2H), 2.8-4.8 i | (cm 21), 6.9-7.5 2 HC -~ Br
w@eon/1684 8.0 (d, F 1H) WD 2004/110344 PCT/SE2004/000901
PCT/ SE2004/ 000901 44 38 (300 MHz, D20): 519 59% N O
1.4-4.4 (cm (M+l) + ~N 34H),, 5.8 (s) and 2 Hco
6.8-7.5 (cm 5|—|) CN F 39 (1200 MHz, 491 75% N O
CDC13): 1 2-4. (I\/H) + ~N(cm 29H) 6.8- 7.2 (cm
Ql—l\ 7 f‘|\|7 /m 2%’)’ ’ \_; I : LN \VAGZGO 141n344
3 PorSe2004/ 000001 45 Exanpl e 43549(’&%‘&13 N {(pYL oo | 61%
4 CDCL): 1.2-44 | M+1)*
di chl o i pnor phol i n-4-y|)azetid
n- I- neomLJdSHi @detale O'S
8.0 (cm, 9H), 8.2
(s, 1H)
34 O/H (500 MHz, 519 41%
& CDCl): 1.2-42 | (M+D*
(cm, 33H), 6.0 (s)
and 6.6-7.4 (cm,
6H)
35 /w (500 MHz, 498 35%
t/N DMSO-dg): 1.3- | M+1)™*
4.1 (cm, 34H), 5.6
(d), 6.2 (s) and
6.6-7.4 (cm, 6H)
36 | HO (500 MHz, 598 10%
\Q CDClL): 1.5-3.8 | M+1)*
(cm, 25H), 6.2-
7.3 (cm, 6H), 7.6
(s, 1H)
37 /\ (500 MHz, 631 34%
t/ \C\ CD;OD): 1.8-22 | M+1)™"
(cm, 2H), 2.8-4.8
(cm, 21), 6.9-7.5
(cm, 6H), 8.0 (d,
1H)




ONOI \ \NN/ 2HOAC C CNC 5
3-Cyano-N-[ (2S)-2- (3, 4-di chl orophenyl ) -4-(3-thi onor pho

WO pow4410azet i di n-1-yl ) butyl ]-N et hyl - | - naphe¢EsE2964/000901

acetate (see Exanple 24; 127 nuy,
di ssolved in acetic acid (ﬁ%
sol uti on was added hydrogen
aqueous sol ution, 0.35 nmol).

t roomtenperature—for—3

0.20 nmol ) was

m.) and to the resultant
eroxide (0.04 nL of 30%
The rrixture was stirred

f‘l!ﬁll(‘ l"\f\l"\
\" L*.Y

YS— st A'I‘I,u.“"/\

38 en. The sol vent was renpved by@%@#ﬁ?m JUR >9%
milxtiwe to give 10are a;lam&;&unﬂ ?Mbl/)"
rever sad \phase chrofat gg a mxture
hcetoni Tri ™ ayid 3 1 @ a&@tl)atSe‘i @yandrher e was
Dbt ai ned 5 389% &) 9 asfa whitp
50l i«kHAH N 00 Mz, DI\/ISOdG) 6?%%”3%& BH), 1.P
s, 3H), . 6 (m ZQI‘H) cm 1H), 6.4t7.6 (m
PH), 7.4 (dd, , 8.6 (d, 1H); |LOMVB:
mz 583 (Mr1)+ 15 Fyarrnl e 41 3 vano N

39 | 2(:’ cyanophenyl ) - 4- f 3- ( 1- oxi dof O MHBhol i n- 4491 ) azp75%
tidi ng1-yl I butyll - met hyl - | - nap _Aget a +
LGl ut vl Vo _DaPRpAn: 42-26° phit1)

8- Cyano* : |)-4-(.3(¢m,immae|i - 4-yl ay
etidin-1-yl)buy [-1-n tate
see Exanpl e 0.10 nmol 5% ?’S =d in a
M xture of WON2004/1103aM PCT/ SE’dig @@@0@[5 46
acetonitrile (8 nL) and CH2C12 (1 nL) and to the

fesul tant solution was added a caf&lidic
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20

amount of Fed 3 with cooling. The m xture was stirred
for 5 mn and then periodic acid (26 ng, 0.11 mol)
woer®sadoed wher eupon stirring was conti nued ovRCTIBEZID4/000901
at 0C. Another catalytic anount of FeCl3 as well as
an additional portion of peﬁgodlc acid (26 ng, 0.11 s
mmol ) was added. The reaction m xture was stirred at
OC for 2 h and then quenched by addition of Na2S2C3.
The nixture was extracted thrice with CH2Cl12 and the
Exa cs washed twice with water and then dried over
3-CPRRSR% (2shhe ﬁ&h}éﬁnﬁo dotitothi® dlin-bR))ardidin-1-
€ pro uc e y reversed phase
tyt oiYane Qanlegiacald ure of acetonitrile and
0.1 M agponlun1acetate aq. There was obtained 25 ng
(419 1 the title conpound as a pale yellow solid.
1H NVR (400 , CDC13): 1.4-2%0 (
3H), 2.1-4. OH), 6.4-8.0 (c
LCVS: mfz 540 ( T%\,/TSUMﬂﬂ { e follow ng
conmpounds, which are tabulatep be wer e SyRADARSI zed

in an anal ogous 15 way, t hat ofN\E#anpl e 40 and
Exanpl e 41 using the appr o;iri ate thilonor phol i ne
i nt er nedi ates (see bel oWR"3&- Di chfbr o- N-{

(2S)-2-(3, 4-di chl orophenyl) -4-[ 3- ( 1-
oxi dot hi onor phol i n-4-yl)azetidin-1-yl]butyl}-Nnethylb
AR (75525 8F, Ah{drspibal -thlomo holin-4-ylazetidin-1 —yl)butyl]-N—
> C?%Eda&@g) ? Di chl oro her)1y 3- rgm dot hyl onor phol i n-
methy]l h—nephtﬂamldmayett;ttblﬁseplﬁxamplq@é{ hl {7 mg, 0.20 mmol) was dlssolved in

ace%c gg}g I(lf)é NE‘% l%(go r@m{e%ﬁ% %Sﬁﬁ%ﬁ‘\&@ BT i lﬂld?oéeﬁ)beflo%de (0.04 mL of

309 b&l!iiéo‘alé ]@%1{??61?/ |}0)3I\Sfm{nt%;])( lIhg nuﬁat&wmmhat oot teypeaatetei for 3
I n y u met hy| -
days @temahbﬂéhddh%lpW?W&I B}@@ohvﬁahwe%s@mﬂva% by duaphilisinghe jjiture to give

i f
a re[SJélQ{, W 1ch 1 wa H‘lg%frir%dr %%@E&Q@ﬁﬂﬁkggémato%a%hy us]mg a ;nlu}(t}lrl\el_ om
acefhityile AndrmpM hamofdtim astat aq.(TFhere WaY obtainey AAmN35F0) of the title

corﬁpéyﬁﬁl'gﬁ%,%ggsn ! %H AR o RS BNIE 8 RS- ANRh it 3¥)) R8s, 3m),
2. 3"3L dI-{)54 8 zféf@ﬂgt ¢.ahyg rﬁnﬁgbm&(ﬁanﬁ{j 7628 DESANISE(d, 1H);

N-{2
LCMSJW@[SB&M)I)4 [ 3- (1- oxi dot hi onor phol i n-4-yl )azetidin
-1-yl ] butyl }-N et hyl -3, 5-
bi s(trifluoronmethyl)benzam de acetate (Ex 47). The
Exampléses of the thionorpholine internediates used in
the exarrpl es beI owlar C es.cr{ bd Iﬂot h fI o

3H), 2.0 (s,
, 8.2 (s, 1H);

a4 & cEte Ex 45 (see Ex 27) Ex 46 (see Ex
—g%&?n@%@rmme Be: S 10). WD 2004/ 110344
PCT/ SE20024.008901 47

- HOAc

3-Cyano—N—[2-(4-cyanophenyl)-4—(3-thiomorpholin—4—ylazetidin—l-yl)butyl]-N-methyl-l-

naphthamide acetate (see Example 28; 60 mg, 0.10 mmol) was dissolved in a mixture of
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Ex Conmpound H NVR LCMS Yield 42 O ON'-ON (300 MHz,

576 1% O CD3OD): 1.6 (b, (M+1) + C 1H), 1.8 (b, 1H),
WQ2040480348H), 2.2- | HOAc CI C 3.8 (cm 21H),PCIZEE2004/000901

6.8-7.6 (cm 6H) 43 0.s™ (300 MHz, 644 9% ON O

CD3OD) : 1520(|\/Hl)+ CFSC%gm 2H), 2.0 (s, 3H),

2.2-4.0 (cm c ' CF3 18H), 6.8-7.8 CI (cm

5H), 8.1 (s, 1H) 44 OS(4OOI\/Hz 587 37% 11N O

acetqcrggillg %@tnﬁéﬁh@@ %lrrlfh@édctg]-;hgrseg%l’ta 71E$7_b)r'12 w% g&d(eé'g)datalytm
amoglm%{‘ﬁe(ﬁ) ﬁlt&@?@lﬂlgw'ﬂﬁe nﬁ%ﬁre“@a@ st%d@o%drh%&thgn Peflodic acid (26
mg, HAACmEN] PO ) added Mﬁre@pﬁl thmmgg\m)s cogtimed overnight at 0°C. Another
catalytic amount of FeCls as well as an additional portion of periodic acid (26 mg, 0.11
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,SO,. 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%)
of the title compound as a pale yellow solid. 'H NMR: (400 MHz, CDCls): 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
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-y1)azetidin—1-yl]butyl}-N-methylbenzamide acetate (Ex 42), N-
[(25)-2-(3 ,4—Dichloropheny1)-4-(3—oxidothiomorpholin-4-ylazetidin—l-yl)butyl]-N-methyl-
3,5-bis(triﬂuoromethyl)benzarhide acetate (Ex 43), 3-Cyano-N-{(25)-2-(3,4-
dichlorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-l-yl]butyl}-N—methy1-5,6,7,8-
tetrahydronaphthalene-1-carboxamide acetate (Ex 44), 3-Cyano-N-{2-(4-fluorophenyl)-4-
[3-(1-oxidothiomorpholin-4-yl)azetidin-l-yl]butyl}-N-methyl—l-naphthamide acetate (Ex
45), 3—cyano-N—{2-(4-ﬂuoropheny1)—4—[3-(1-oxidothiomorpholin-4—yl)azetidin-l-yl]butyl}—
N-methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide acetate (Ex 46) and N-{2-(4-
Fluorophenyl)-4—[3—(1-oxidothiornorpholin-4-y1)azetidin-1—yl]butyl}-N—methyl-B,S—
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 (see Ex 4), Ex 44
(see Ex 7), Ex 45 (see Ex 27), Ex 46 (see Ex 9) and Ex 47 (see Ex 10).



1H) WD 2004/ 110344 PCT/ SE2004/ 000901 48 46 O S* (400

MHz, 537 38% ON O CDC13): 1.4-2.0 (Mtl)+ (cm 6H),
WQ2@440344 N |1 | / 3H), 2.1-4.0 (cm HOAc 11 QrCRSED0P4/000901

6.9-7.4 F (cm 6H 47 O ON (400 MHz, 594 47% O

CDC13): 1.4-2.0 (Mt1)+ ~N N,CF3 (cm 3H), 2.0 (s,

3H), 2.1-4.4 (cm HOAc CF3 ' 21H), 6.7-7.4 F (cm 5H),

7.5 (s, 1H), 8.2 (s, 1H) Exanple 48 3 Cyano N

{(29)-2-(3

4-di chl orophenyl ) - 4-[ 3- (4- oxopi peridin-1-yl)azetidin-1

Ex *Ylbhﬂi&:}ﬁh} N et hyT -T - napht ham jqiunRet at e OLLEMS ~N\yield
2 HOAc O CN5 G 3-cyanot

42 3, 4- di chl or ophenyl ) - 4-[ 3 (31)02MHiZoxa 8- B3 U5 pi rpl%
: ] de¢- 8-yl ) azeti di n- +
l yl

N- et hy! - | -apht har HEDORL 4G (L @EHD
Exanpl e 2 « %asﬂ)dﬂsagllm,d nafew
ir ops of acetone-\évate ndito the resultpant
5ol ution was added~, pyrid p1 EO GeHds di2f onpt e (43
1y, O: HDAmmDI ). m'xture was ’5?(@% @@H%o 1p

; i and

M crowave singl e jodeciheati®g fo t hen the
50l vent was renoved by 6.8-7.6 (cm, 6H)
43 0\\3/\ (300 MHz, 644 9%
LN 0 CD;OD): 1.52.0 | (M+1)*
\C\N\/\/\N CFs | (cm, 2H), 2.0 (s,
.- 3H), 2.2-4.0 (cm,
HOAc
o CF, 18H), 6.8-7.8
cl (cm, 5H), 8.1 (s,
1H)
44 o\\s/\ (400 MHz, 587 37%
LN 0 CDCLy): 1.4-44 | M+1)*
T\N\/\:/\N (cm, 35H), 6.7-
.- 7.2 (cm, 2H), 7.3
 HOAe Q\m N s, 1H), 7.4 G,
cl 1H), 7.5 (d, 1H)
45 O\\s/\ (400 MHz, 533 42%

LN 0 O CDCL): 14-20 | (M+1)*
Y\N N (cm, 3H), 2.0 (s,
| O 3H), 2.1-4.3 (cm,
CN 20H), 6.4-8.0

F (cm, 9H), 8.2 (s,
1H)
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evapor ati on.

an oil,

2004/ 110344 PCT/ SE2004/ 0009
acetate agq. There was obtai ned_ 35 ny (89% of the

NaHCGOB3 aqg.
_ of solvent by evaporati onP@i/sE2964000901
whi ch was purified by reversed phase
chr omat ogr aphy using a m xt

t hen

( The residue was di ssolved in CH202 and
the solution was washed with
wor@r/1MG$O4. Renoval

dri ed

49 0.1 M ammoni um

e of acetonitrile and WO

L e conmpornd + al i g 4 L1 AR n AL
uuuuuuu otHa—as—a& WhHte—So1+1+6a \4UU 1V,

46 CBS@ﬁ 1.4-2.2 (cm 3H), 1.9 (s (48%}'1“5 3-4. 0] 1¢m 38%
20H)\/6\|4 7.8 (cm 7Hg 8.078:2 (CDCIHH.4-206 ((QM+LF) |
E@m\ﬁs(l\mw e #9 The foll ow hg
conpoulnd, ¢ w00 bel blom. &8 £0k¢:hesi zed ih

an anal ogous way ol tha Exa 3 ' [ he
approprhgke ket gleri vat e (Se;?iéZZi%l.:@S(b 2t (4-
f | uor op nyI) 4 (4- oxopnperi d| DsHY, ¥l9-adet i dj n- 1- vyl
putyl } - N-net hyI 3,5- bis(triflbuoro hyl)benzam' de.
10 Ex Conpound 18 NVR LCVB Vi el d| @ 89200 M4z, 574
Z“"/\b N €BCI3) 1 5-379 (w1l (cm 2B
47 67857 / 7.6 (cm 6H), 7.9 ,&460?!1H23LH) F Sb%rrpl AT
zod_ | o N-1(2S)-2-(8 CDCly): 1420 | (M+1)*
-di chl or [ 3 Di perj.di n-1- azetid
E-sldyID: buthyI 1-N me Ap ﬁ‘gﬁa%“%dgoé X D C CN
ethyl am BHS, A 1-4mcf). P44

mol ) wagadi sso 2 gﬁ e

21H), 6.7-7.4

(cm, 5H), 7.5 (s,

1H), 8.2 (s, 1H)

Example 48

3-Cyano-N-{(2S5)-2-( 3.4-dichlorophenyl)-4-[3-(4-oxopiperidin-1-ylazetidin-1-yl]butyl } -

N-methyl-1-naphthamide diacetate

e

T\N\/\/\N

Ci
Cl

0o

CN

« 2 HOAc

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 (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

microwave single node heating for 10 min and then the solvent was removed by

evaporation. The residue was dissolved in CH>Cls and the solution was washed with

NaHCOs; ag. then dried over MgSO4. Removal of solvent by evaporation yielded an oil,

which was purified by reversed phase chromatography using a mixture of acetonitrile and
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15

cooled with stirring under argon to -65C
3-Cyano-N-{(2S)-2-(3, 4-di chl orophenyl)-4-] 3-

W@ 2e0es0piperi di n-1-yl )azetidi n-1-yl ] butyl}- N mectiyE2004/000901
apht ham de (Exanple 26; 40 ng, 0.071 nmol), which was
di ssolved in dry CH2C12 (0.5,nL), was then added. The
external WO 2004/110344 P E2004/ 000901 50 cooling
was renmoved and the sol ution was stirred for 1 h. The

0.1 e Aoath 1 o Wb e Gp) Oftpkigk Sofhpound as a
whlt%gél& Q{m\mz ESeL., OD;0D)a1 8. A, 3FBN1.91(5, esd{)onemo (cm,

ol vent was renoved b eva oratio

20H),Hte4-8.80em, 3H). 808 Gy H).1964(d, dﬁl)th F‘P’é 5é%2%“ﬂhd as

an oil. 111 NMR s (500 Mz, CD3CD): 1.8-2.6 (cm 711),

2.6-3.3 (cm 7H), 3.4-4.4 (cm 9H), 5.0-5.3 (cm 1H),
E"ﬂ%ﬁr@ﬁi(%ﬂa??(wwms 4E§ : I(mS%H)Th 8f9||9 o g

z anmpl e e fo

The dolhpwing ¢omppindh Wh;*Pht lamhug%}%@hbed%wows °§Vﬁ$ ot gulpgops way
to tl}gggfg lmg g%‘ﬂg %&ba)(r@qﬁé?@f(et&fdeﬁ&m @eesﬁx 48): NG {2

vative (see Ex
ﬂuo&}ﬁesﬂymﬁwﬁ{(Z-oxoplperldln- -yl)azetidin-1 —yl]butyl}-N-methyl -3,5-
Iuorophenyl 4-[3-(4-fluoropiperidin-1-yl)azetidin
blS(tHJﬂIW‘}IB‘%F hyhbenzaidset hyl - 5, 6, 7, 8 t et r ahydr onapht hal ene-
| -carboxam de. Ex Conmpound H NVR LCMS Yield 51 F

-

400 MHz, 521 6% ~N 0 CD3AD): 1 R 4.2 (Me1) + N (om
Ex PGoinpodnd- HOAc 4.8 (m 1H) 5.8 HNM;R(s) 6 bCM§ Yield
9 ; E 7 0 7 m—6H—+s—Exanp F40’r)‘1v1ﬁ ,k,ydll() \1514 2S) 719
i chl o nyl)-4-f3- cA- net hyl pi peDi)ni/5-3:9 ) a @vli-t) ‘n}
-yl N&?@ N—rreth - - ngoht hanmi de N ON D
(cm, 23H), 6.8-
7.6 (cm, 6H), 7.9
(s, 1H)
Example 50

3-Cyano-N-{(2S)-2-(3.4-dichlorophenyl)-4-[3-( 4-fluoropiperidin-1-yl)azetidin-1-
y1lbutyl }-N-methyl-1-naphthamide

F
1@ |

|
Cl CN
Cl

Diethylaminosulfur trifluoride (7 mg, 0.044 mmol) was dissolved in dry CH2Clz and
cooled with stirring under argon to —65°C. 3-Cyano-N-{(25)-2-(3 ,4-dichlorophenyl)-4-[3-
(4-oxopiperidin-1-y1)azetidin-1—yl]buty1}-N-methyl-l-naphthamide (Example 26; 40 mg,
0.071 mmol), which was dissolved in dry CHzClz (0.5 mL), was then added. The external
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15

N I I HOAc C CN C WD 2004/110344
PCT/ SE2004/ 000901 51 1-[(3S)-4-[(3-Cyano- |

wWO0 paphtdsay| ) (et hyl ) am no] - 3- (3, 4- di chl or ophenpd)/BE2094/§00901
azetidin-3- yl nmethanesul fonate (Method 16; 87 ny,

0.16 mmol ) and 1-nethyl pi pggazine (1 ni, 9.0 mol)
were dissolved in CH2C12 (1.5 nlL) and the resul t ant
m xture was subjected to microwave single node

coohggg%%g pwg«%l zgld (gls'l(%lﬁtson wasestgfédvtgm h"#R feﬁEﬁB{ﬂ%)@Nre was

rodu ur| led by reversed
quen@ﬂ&ﬂgy @ﬂ&BPﬁi%tl%raadﬁhﬂatH@ bélgtién of NhHC@g, af. (6axﬂe)t die organie
and 1

: t at t
AN T T
evapgf_zb%ongﬁi ‘tlee %bta Eé/g‘%n% 1(2“7@' of%ﬁé"@ltle @orﬁp&m@ as (aﬁ ®il. "H NMR

(SOBAHBACEODN01 £ 26 e, b6 B oriTED . (ot Pt £6-5.3 (em,

1H)o?0“%>\lé\1,aﬁ?\§le gt fgn D, AP AR EBENRy R Ae" RMIT

i nternmedi ates (see below):
N-[(2S)-4-[3-(4-Acetyl pi perazin-1-yl)azetidin-1-yl]-2-
@lélSIji chl or ophenyl ) butyl] -

The §o®%ﬂg C%%%g/ w);ncth3ls? } E éH ‘tgeqoﬁcv%sagﬁtl{egfieéﬁp an analogous way

to tHa )Qf‘ﬁﬁ’érﬁ]ﬂé 'Sd'uﬁméﬂla{d ?@i@riafbhﬁlcdlaql ldpri@at{va, (SbediJCM)o3éb’_hra®rN-{2-
-1 -na am de a

- fBl}brﬂpﬂlemdeB e e e s e stind iy dEhetiyl-s, 618-

t es he exanples below are
tetra&‘é(é nﬁ%b eﬂetl %go%@g/ew ng referred Methods (Meth) or
inthe followng cited 20 docunents: Ex 53 (see WD

6/ 05193 and Meth 16) and—Ex—54—{§ee=S

yHt-h—Comy .
Ex [LGopipounds7- 1767 and Meth 16). Ek EoWBund + 1 NeRMEyeY ield

5 ¥ieetd =53 (500 Mz, 592 3% 0 Nr4dgdRlk; 1. 2-Bs58l 6%
EH— (cm 29H) , 6. 4

CD;0OD): 1.5-4.2 M+t
(cm, 34H), 4.5-
4.8 (m, 1H), 5.8

« HOAc

(s), 6.8 (s) and
7.0-7.5 (cm, 6H)

Example 52
3-Cvyano-N-{(2.5)-2-( 3.4-dichlorophenyl)-4-[3-( A-methvlpiperazin-1-ylazetidin-1-

ylbutyl}-N-methyl-1-naphthamide

e
o I L

N
: O - HOAc

cl CN
Ci




10

15

20

LNN'ONO ~/-N7.8 (cm 7H), 7.9- HOAc 8.0 (m 1H),
8.3- 1 C CN84 (d, 1H C W 2004/110344

weROMASEB®O4/ 000901 52 54 NC - 574 3% N Mtl PCTBEHQA0901
G CN C Preparation of starting materials The
starting materials for the anpl es above are either
comercially available or are readily prepared by
standard met hods from known materials. For exanple,

e | | ow ng reactions_are i b ' 3
o P RPN T LR e
vl nd¥al@Rfbnate (Method 16; 87 mg, 0.16 mmol) and 1-methylpiperazine (1 mL, 9.0

2S)-2-(3,4-Dichloro hm)_4_(3_thi onpr phol i n-4:-y| 3z
mmel) iwgrdissapydvint GilaGle { hy Il niaRd thegresil tanb ok tBrS; Wes S&bﬂl{Fe to
micr2 HCIve S 1Oodgheg%f 5 minutes. The so]vent was removed by evaporation

4’“[3‘] - Elﬂgbeh%nyl e 0)razepl gl n- yH thl onor phol i %e ,&)
and fRegrodect &fas bufified be noverset iphidseahaimatdgraphy bsing a mixture of

met hanesul fonate (see J, O Chem ; 56; .
acetonitrile and 0.1 M ammonium acetate aqg There was obtaithed 5 mg (5%) of the title
compound as a white solid. 'H NMR: (500 MHz, CD;0D): 1.2-4.0 (cm, 29H), 6.5-8.0

(cm, 8H), 8.4 (d, 1H); LCMS: m/z 564 (M+1) i

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-1-yl]-2—(3,4—dichlorophenyl)butyl]—
3-cyano-N-methyl-1-naphthamide acetate (Ex 53), 3-Cyano-N-[(25)-4-[3-(4-
cyanopiperidin-1-yl)azetidin-1-y1]-2-(3 ,A-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
documents: Ex 53 (see WO 96/05193 and Meth 16) and Ex 54 (see Synth Commun; 1990;
1757-1767 and Meth 16).

Ex | Compound 'H NMR LCMS | Yield

53 )\ (500 MHz, 592 3%
CD;OD): 1.2-3.8 | M+~

N/\
k/N\C\N' 0 ‘ (cm, 29H), 6.4-
~ NN O 7.8 (cm, 7H), 7.9-

i
. HOAc 8.0 (m, 1H), 8.3-

CN
cl 8.4 (d, 1H)
Cl
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20

1991; 6729; 10 g, 31.5 mml), thionorpholine (3.9 g,

38 mmol ) and DI PEA (4.9 g, 38 mmol) was refl uxed
w@@inigt . The vol atiles were renoved by evapPCEHSEN/000901

and the residue 15 was partitioned between CH2Cl2 and

NaHCO3 aq. The organic Iayer%é/vas washed twice wth

NaHCO3 ag. and then extracted wi th an aqueous sol ution

of C|tr| c acid (3x70 m. of 1M. The aqueous |ayer was

v et ant—ther—pH-adiusted—wthagueous—NaHCG3—and
54then 2M NaOH aq. The m xture wag "extracted mrm 3%
N Xt e Cl2- Et OA et hefol gnd t he  or gani EM+1)*

ol ution sydried over 3 t hen renoved
vapor ati on. ere d 9.3 g (919 {of 4-]

- (di phenyl net hy)) azeti d t hi onor phol i n¢ as a
al e VO M4/ 11d PCT/S ] 0901 53 yel |l gw

olid. 1H NVR (498 Mg, 5 (m 4H), 2|7 (m
H, 2.8 (t, 2H)), C;,O(qn 1H) 3.4 (m 2H), 4.4 (s,
H, 7.1-7.4 (m_ TOH);: LCMS:. nlz|325 (Mrl)+. (1)

DN NT =D (N

4- Azet i di n- 3-yl t hi onor phol i ne di hydrochl ori de
4-[1-,(Di henyl nmet hyI )azetidin-3-ylthi omorpholine (1.0
phstartingmalgrials)| ved in  CH2C12 under nitrogen

Th@ﬂgmﬁg fxﬁaft&?alé‘f%?& %ﬁhﬁ& Zaebla% ?J%%'ltiixﬁlp&nﬂk%r&aﬁpla%l?a%‘iehgr are

or mat e
readily prepatedl by sﬁ:ﬁdmﬂnn@thoﬁstfmm knewh avmdrialsl Forganvle, the following
dded. The sol ution was.refl uxed for 20 mn and the
rea}r i StPeto, Bl 1) & b catisBime of he ting Griarils
was added acetone (10 niL) foll owed by isopropanol (10
nm.) 10 and the m xture was then refluxed for 30 mn
Method 1 hen pl aced at room tenperature overnight. The

| 12%11 X Féﬂﬁl -i%lé@gro%ﬁ%ﬁ%

dihddrazlgdbtidé n- 3- yl t hi onor phoI i ne di hydr ochl ori de as a
pale brown solid. 1H NWR (400 MHz, DMSO-d6): 2.4-3.8
(cm 8H), 4.0 (b, g N 4.3 (m 1%0, 4.5 (b, 2H) 9.2

15 (c) tert-Butyl

(b, 1H), 10.4 (b, [1H).

[(2S)-2-(3, 4-dichl )-4-(3-thionorpholin-4-ylaz
etidin-l - yI)butyIJneb\tmx)r\g}u{t%v\ert-Butyl

[ (2S) - 2-(3, 4-di chl or ophenyl ) -4~ oxgbut y'i\'!]'lrret hyl car bamat

e (see WO 95/05377; 610 ng, 1.8 rAol ) !was dissol ved
in 1,2-dichloroethane $@In) a Q) the resultant 20
solution was added 4-azeti di n-3-i t B onor phol i ne

hydr ochl oride (430 ng, 1.9 mmol) cl

Cl
(@) 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
was partitioned between CH,Cl, and NaHCOj aq. The organic layer was washed twice
with NaHCO3 aq. and then extracted with an aqueous solution of citric acid (3x70 mL of
IM). The aqueous layer was cooled and then pH adjusted with aqueous NaHCO; and then
2M NaOH aq. The mixture was extracted with a mixture of CH,Cl,-EtOAc-ethanol and the
organic solution was dried over MgSOy and then removed by evaporation. There was

obtained 9.3 g (91%) of 4-[1-(diphenylmethyl)azetidin-3-yl]thiomorpholine as a pale
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30

foll owed by the addition of sodium

triacet oxyborohydride (480 ng, 2.2 mmol). The m xture
woer®44163e4 ed at room tenperature for 5 h and tPERSE2004/000901

triethylamne (0.73 nmL, 5.2 nmol) was added. The

reaction m xture was stirre% for 2 h and then

partitioned between CH2C12 and NaHCO3 aqg. The organic

| ayer was washed with water and the conbi ned 25

or gani.c [ r i.e ver /. e,.S0 t
yen g3 Rurtst S (AROMEE: Gt s Uy el b S S 23 i
1H)c!§mqmitz@grzﬂ@b§dmm LTTRUES RED; Et’!@ﬁ'ﬁ w2hBEs Mg hg a
mxture of acetonitrile and 0.1 M anmoni um acet at e
ag. The appropriate fractions were extracted with

(b) e‘{]‘gﬁet’tdf{égg’gﬁ(?gﬁ ﬁ:ohsh% d?oc S dr| ed over MpSH4 and

PREe e ved evaporatlon There

ljlﬁlgﬁéﬁﬁm%ﬁl)Z&Qdﬁ@?)-@ﬂﬂl%mﬁfphbﬁﬁé ¢1bug y3.1 mmol) was dissolved in

4-di chl or ophen

CHAlg gndqmnefmﬁep 4B ptired %Oagéiwlag thejaddition afyIreerotivt ar ba

criBifh 4 5 2y YW alde Yagaanipdyy 0 mip fnd ey ipanct

mL)vai}l7 adde@l\/ﬂ;le sullatiohB@ay ofii)ed foy\2) 2610 4hd fie3éWent was removed by
PCT/,SE2004/ 000 5

evapqratign A tbe IRSSREY 5 AGA bR 10 S s eispREoRagal 410 L)
andeiflé Hﬁﬂuf‘e \Was) e WrlREd 1 38ThiA8nd FhdhyaRaht Rionf@mperature

ove§1(1 g}s) Tﬁe (r@&wmedwmooledmd et premp(t&ems entleqterbby filtrtiph gFhere

o o b P MR S R e s p
brodzﬁrsbﬁ& "HeMR mmeHzaDMScwagy 01438 crh, ISF)MH.0qb, 2, 4.3 (m, 1H),

di oxane solution). The m xture was stirred at room
4.5 (B2 (- dH)ol0A (h 1)d t hen the sol vent was renoved

by evaporation. There was obtained 270 ng (100% of
[ (2S)-2-(3, 4-dichl orophenyl)-4-(3-thi onor phol i n- 4-

(c) YieAZRitvidi(25)12-§8,4-dichidrbplednpil (8- théonirpyelinéylariide-las a
white solid, 1H NVR (300 MHz, 10 CD3QD): 1.9-2.2 (b,
2H)YDbsityfimathylagapamgtey_ 4. g (cm 19H), 7.4 (d, 1H), 7.6

t t(mt 2i8)-3- B dichiord l?e% Db MR} RAy RarbbR Sk (@2 WO 95/05377;

°r DPI [Eh%)ro%n p §)1 oxid ul}ﬁ?n ormraho [i n(4-y ) azet

610 mignl 8mm61) fak delyccbmhyR—almhmocthame(ﬂade)canZ% gte regpifant

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,Cl; and NaHCO; aq. The organic layer was washed with water and the combined

organic solutions were dried over MgSOy. 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 MgSO, and then the solvent was removed by
evaporation. There was obtained 266 mg (31%) of tert-butyl [(2S)-2-(3,4-dichlorophenyl)-

4-(3-thiomorpholin-4-ylazetidin-1-yl)butylJmethylcarbamate 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 (M+1) *.
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~NNH 2 HOAc C?-- C d
[(2S)-2-(3, 4-Di chl orophenyl ) -4-(3-thi onorpholin-4-ylaz
we@eooditm3d4 yl ) but yl ] met hyl ami ne  hydrochl ori de PGEEE2004/000901
Met hod 1; 270 ng, 0.54 mmol) was dissolved in acetic
acid and to the resultant g | uti on was added hydrogen
peroxi de (0.05 nL of 35% aqueous sol ution, 0.54 20
nol ). The m xture was stirred at roomtenperature for
2.5 h and the solvent was renoved by evaporation. The
resi due was di ssolved in ethanol (50 nL) and to the
(d) r[@l;@u-mmyﬁdpﬂéhyzm3 -SSR B A NI R - T- 9B bty N RreB§lamine
18 mmol /g pol ymer-bound resin). The mxture
masﬁ@ﬂhvﬂddﬂd@r 30 mn and then filtered whereupon the
ti_was
rere AT 55 4 SR AR o BB
yl)bﬁtyllmitﬁylc%amﬁtegﬁm migj 0.568 emeih oaf dissdivedrincethar (i S odt) ane stirred
ag. There was obtai.n 40 9% of i )
durlelg 8ye opyise agdition of éﬁéi@@%‘f dc@aasz ﬁ%lailv%“r}{s"r P Psewas
I
stln;eé| Kﬁ\%ﬁf% [ ddiirefor ¥h ]a?&'ﬁiéht e ﬁﬁ\‘}ézﬂ I\xﬁg‘ré}ﬁox@ﬁ%@%&%@rﬁgom

TheOv20OkAbED 270 mgccme;%z 0DU2 D48 4-didBorplieny])44-(Frthidmprpholin-4-

ylazczﬂéanWI)g&yHZr%lawﬁ? ﬁlhyﬁigo?hkoalde f?-lf‘ Wh}te%n'{lﬁ 1 i‘% %ﬁRg3 %O MHz,
CD£(§D) A2 A @VEIT), rﬂ"/z(s4@H) (GNed R (Mt o), 345(d 1H), 7.6 (m, 2H); LCMS:
Flugrophenyl) (3 thlonDrpholln -ylazetidin-1-y
UManet hyl amine hydrochloride S~ ON NH HC (a)
tert-ButyI [2-(4
fl uorophenyl ) pent - 4-en- 1-yl ] net hyl car bamat e
Meﬂﬁ,dfzi-fl uor ophenyl ) pent - 4- en-1-yl ] met hyl am ne (see

Met hod 17b; 11.2 g, 190 nmpl ), was 0 di soI ed in THE
(295263 hDichlogprhsnyig (31 gxidod TEY s ne
yl Il;ugyl imgahyla]'fgge diacetate

Cl
Cl

[(28)-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
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
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-

yllbutyl }methylamine diacetate. 'H NMR (400 MHz, CDCl;): 1.6-1.8 (m, 2H), 1.9 (s, 6H),
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mol ). The m xture was cool ed by an external ice-bath

and di-tert-butyl dicarbonate (15 g, 218 mml) was
w@odwed103¥he i ce-bath was renoved and the reactPOFSE2004/000901

m xture was allowed to reach roomtenperature and

then stirred overnight. Ethgt was added and the

m xture was washed with water. The organic |ayer was

dried (MyS™) and the sol vent renoved by 15

2 5RO 25 159 0L, 150, A G0 8398 Bl a0 a0

2818 1(€ 285; BCVS): how4ep(Ne1) 1H NVR (400 MHz,
72%&% tfpm? g Ht)2 2-2.4 (thH), 2.5-2.7 (cm
283 (cm 3H) 4.8-5.0 (cm 2H), 5.5-5.7 (m

Meko'___%i:‘j 6.9 (t, 2H), 7.1 (b, 2H). 20 (b)
ent - But oxycar bonyl ) ( net hyI )am no] -1, 2, 3-tri deoxy-
h b lih el Ilmethylamine
(4 fl uor ophenyl ) pent - 4-en-1-yl ] met hyl car bamat e
hydyoghlogidg 57,9 nmmml) was dissolved in a nixture of
acet one, t-butanol d water (190 nL, 2:1:1). OS04

(3m, 2.5%'t- butm sol ution) was added at room

tenperature and akterNstirring for 10 m nutes, NMO
(27.1 g, 231 mol) ded. The m xture was stirred
over ni ght and then the r o qilyre was
quenched by addi ng an aqueous sol ytion| of 20% sodi um
bisulfite. The mxture was stirgetNfor 15 mn and
then diluted with wateHCl The sol @dn was extracted WO
2004/ 110344 PCT/ SE2004/ 000901 it h CH2C12 and t he
organi ¢ extract was washed with brjne, dried and
concentrated on a rotavapor. There was obtained 19.4

@) %ﬁ WJ?%@J@ ? $ %%e}lgﬁlter’% R4 l{mﬁt@lca’;baéneagi(y 2-(4-fluo

[2- (ﬁ%ﬂ)@éﬁﬂe}l lf)p?éﬂt-wgén- aéyl]&n:thylimmé Kbee I‘N’Wth()dl OTb;NHz2 g,019018iN0l) Was

dlsS(o(lvedgp.ﬂ 350 rgL)( zgld to S.be S0, 1g5ontvéarsta%gﬁﬂ Eﬂe l[ygAIt‘uEe 'E% 7 n?l S1)00
wadhs - b 15 g,

R G L R R,

218mfndt)f wascaddpthePhel ippbathi wasirendgedsang, the BRCRONRMRIULRERS 4 lowed to

readhrogoha e 00 s ol risAC T e in A iRrure was
wa%l‘ fl%ﬁths&létéf g ofr nl@lagleﬁ\kﬂ;% drRAGMSOHhnd the SoWanst removed by

er and the m xture was extracted]%
evapbtagabna'ﬁmrawes omtamedrlééﬁu(%%)(@f gt bufEld 2-( hepylppent-4-en-1-

yl]%gélyga{ gegas‘taag}(zj Icogwn §0? At RRRER UpPMIERL BYRAHE 140919, 2.2-24

(m) ﬁ{)( 453 W&rﬁpmﬁw -3 4- (ampism wig-set(byl| 2HY, B dmad Hy, 6.9 (t, 2H),
71y(b21-?)W0| : C NWR (100 MHz

(b) I-[(tert-Butoxycarbonyl)(methyl)amino]-1,2,3 -trideoxy-2-(4-fluorophenyl)pentitol
tert-Butyl [2-(4-fluorophenyl)pent-4-en-1-yl]methylcarbamate (17.0 g, 57.9 mmol) was
dissolved in a mixture of acetone, t-butanol and water (190 mL, 2:1:1). OsO4 (3ml, 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
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
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CDC13): 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 is (s),
was®4813m9 , 160.7 (s), 163.2 (s), 200.6 (d). (PQT/SE2004/000901

tert-Butyl [2-(4

fl uorophenyl ) -4-(3-thi om)rphgél n-4-ylazetidin-I -

yl ) butyl ] met hyl carbanmate tert-Butyl

[ 2- (4-fl uorophenyl ) -4- oxobutyl ] rret hyI car banmat e (O. 50

i bt BIP oBO B8, S L SR B e on
rotmﬁpbﬁmhbre(vﬁ& dBtdined\ 9B aw%%sf éﬁh@u{@m( 15 m) of
sodi um C}/ano bor ohydr i and zinc

1)
butoryesEhany(methyD gning -4 %ﬁuqeom@ @cfbiogorheayDprntitsbes an eil. ‘H
[ teol e . | vent
N CREI R 2 oaPa i TREF DG 0 T8 O, 1D 678 21, 7.1
(b,@&ti ti oned between a saturated solution of NaHCO3 aq
and ethyl acetate. The organic 25 sol ution was
separated and the solvent was evaporated. The product

(c) Wekpr-Bibl [2- @1k o pﬁ&ygrﬁsfbbgmoﬁ&tmwmw aphy using a

m xture of acetonitfile M anmmoni um acetate

1-[ eteyr-buinasyearbemy D methiyhethia g ol , 8- t(iddoxy-2(4- fleorbphartydpentitol (19.4 g,

59,0 R b B ORI e, T, ol s s ot sl ws

adda-a m@@tlei wgl 8%&1} A MYRine58P6 Mo re%ﬁinxt&m%vésmuted
2H), 2.0 (s, 1H), 2.3-2.

w1t§ vgiteg agd (Lhﬁ mi re w@Exgaged wyth(ethyl gqsgtateﬁrlg’, Grgam@ nxtrzm-l)was

Wa%%;F éé%é]f; gﬁ%cg%ﬁd \J.’ogél/gztra;t@dzonélg ?otzg\ME%x) ﬂi‘he%{\el%ve%soo :fur]iél' tert—butyl

[2- G—ﬂworéﬂ)hmybfahGXQHu}yl]%nétBylblmemtfepib @Iyeno&nml b?cemvm (HOb-MHz,

dr ochl de t -
cogd i %éggﬁ@nmﬁ gy 4‘95@&560%%” M (.09 B 2 137 2
I I I ?ajog y27 g, 0.62 ) was
(S)gsggghye%éﬁm fn(?{(tsg f agd 5 di ome (4M HA in
di oxane). The solution was stirred overni ght at room

t re nd then the volatiles were renoved by
(@) e%gfpplg@[g upFheni- Golugriesrh dimbyigagtidiody of 2-
yl)lizﬁylf%éiﬁfl@%ﬁ%b) 4- (3-thi onor phol i n-4-yl azetidin-1-yl)

net hyl am ne hydrochloride as a solid. 1H NWR
tert(laml -hepggonyl) 4-8xchutyl [iRdthylc&baméte (0.300g, 1.2.18mél)Gnd 4-

azeE R"}‘ﬁg-ﬁly iombirtholihe ain§lachloride (675 2.0 ol were dissotved 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 NaHCOj aq and ethyl acetate. The organic
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-
thiomorpholin-4-ylazetidin-1-yl)butylJmethylcarbamate as a pale yellow oil. 'H NMR (500
MHz, CDCls): 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),
3.6-3.7 (m, 2H), 6.9-7.1 (m, 4H), 10.2-10.4 (b,1H); LCMS: m/z 438 (M+1)*.
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f(2S)-2-(4-Fluoro henyl)-4-(3-norpholin-4

ylazetidin-I-yl)butyll nmethylam ne di hydrochloride U
WORD4/1P3HCI F is (a) tert-Butyl [(2S)-2-(4  PCT/SE2004/000901

fl uorophenyl ) pent - 4-en- 1-yl ] net hyl car bamat e

[(2S)-2-(4-fluorophenyl) pent574- en- 1-yl ] nmet hyl am ne

(see Bioorg. Med. Chem Letty’ 2001; 265 - 270; 1.19

g, 6.16 mml) was dissolved in THE (50 nL) and to the

sgl ytion S .a triethylgmne (0.69 g, 6.7 [).
© PR P RonEP CE R bR ol s Ly uBing iyl
hydro€loflie t ert - butyl di carbonate (1.6 g, 7.4 mmol) was

added. The ice-bath was renmoved and the reaction

teri Byl Fe(4rllsorgphanybdt-{ bihiemetphpbrh tlageidinat-ur e and t hen
' dded.,. the mi.
ibifsey el 0 Y SRR RN b G e

diokArS@V] HaNdhn Hiogae)d) Trendolutiovadstibyd oveniihe i 00m ERERture and
S otit ql ned 263’8}%100% of tert-butyl )

thefvl\?lysjq Slps wIe BgBHERY Pyaperation. Biera wos phiainng O HERRTR of 2-

gty g M, EOSL e St

as Hsadid. 2§H7?\Il\(IR1(4G)O Mz, CInOQDwy 13H).1 (ZH) 2(M(s, ), 2.9406 (m, 18H), 7.2 (t,
4/ 11034 1S 00901 58 (b) tert-Butyl
ZH%%Ofgémﬁ4%%)ééggiwﬂg-'oxobut yl Jnet hyl car baf nat e
tert-Butyl
(2S)-2-(4-fluorophenyl ) pent-4-en-1-yl]nethyl carbamate
Megho 49, 6.1 nmml) was 5 dissolved in a nmixture of
2CE PR -'}_{v"_.o - 1 2 in- 24
dihddrothlgrideldi t i on of Os04 (0.64 niL of 2.
but anol, 0.06 mol) and 4-net hyl nor phol i ne N-oxi de

(3.2 g, 27 mmol ). m xture was stirred at room
tenperature for 4|h. sat urat ed aqueous sol ution of
sodiumbisulfite ( s added and the m xture

stirred for 20 mn and t NWth wat er (100
m.). io The solution was extracted twidd with CH2C12
and the conbi ned organi ¢ sol uti onsswer washed with
brine. The sol vent renpwel by ev@porpgtion and the

residue (2.4 g) was dissolved ilg 1 Xxture of THE (28
m.) and water (12 nlL) whereupon sddi um peri odate

(a) tert-Butyl [(2S)-2-(4-fluorophenyl)pent-4-en-1-ylJmethylcarbamate

[(25)-2-(4-fluorophenyl)pent-4-en-1-ylJmethylamine (see Bioorg. 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
and then di-tert-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-butyl [(2S)-2-(4-fluorophenyl)pent-4-en-1-ylJmethylcarbamate as a solid. '"H NMR
(400 MHz, CDCls): 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).
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(1.44 g, 6.7 mol) was added. The solution was stirred

at roomtenperature for 4.5 h and then diluted wth
wowdoeniemd brine. The m xture was extracted twWCESEA0041000901

CH2C12 and the is conbi ned organi c sol utions were

dried over MgSO4. The sol venig was renoved by

evaporation and there was obtained 1.58 g (87% of

tert-butyl [(2S)-2-(4-fluorophenyl)-4-

oxobut yl ] met hyl car bamate. 1H NVR (500 MHz, CDC13): 1.4

(s, 9H), 2.6-2.8 (m 5H), 3.2- 36(cm3H) 7.0 (m
(b) ZzleI)-t-BﬂtyLI[ (28)-2-2Hfluodphierys)-4-bihbutdméthylcirdatnaidut y|

[ (2S)-2- (4fl uorophenyl)-4-(3-norpholin-4-ylazetidin-|I

- yl)butyl Jnet hyl carbamate tert-Butyl

teri]é@t? f(@&(—éf '(ﬂﬂ%@fdf)lﬂ ?e}lt' -4 eﬁﬁ%%&h&ﬁ%ﬂ&ﬂ afet] Itga%rq;t Pmmol) was

- azetidin

dlSS(O(bveslan @, menae nﬁacte)onm(ﬁ% mdi)steot-wahdl m&]ﬂmmd (a@r (8.jnL). The

sol iRk YR 4 et ekt gt i BRDs0s O 6FmL 25 in e
buthdl %66 méIP hehy shicti@modphdlifie N7oxidd B0l &, MVaRinRHS ?‘He nifﬂere was

m xture was stirred at room terrperat ure for
stirfed ¥ 1qQR tegupayeinie fppd by dnearagied\aqusans spltipn of som@n blsulﬁte (60

L 55, 8 B e 0B S B SRR B W00 .
Theesolutimt veak emtxtabtedtthwe vﬁﬂﬂiH&@lz afidltHelenbigdvrgarsObolbti®i were
Wa%i dried over MgSO4 and then 30 renoved by

ethRTnsn ThepRivent semeted iy vaneratien art @p resirus (2 g) was
O S R M e e R g o pggiodae

(1.44eg,16.7 twanal) was added. The solution was stirred at room temperature for 4. 5 h and

theIL é%‘)ﬁgﬂlt“g} 4\ﬁ£tleﬂord hen % i 3 m ﬁ(hm Itﬂ&wmg t%l (Ef-ldélz and the

conéﬂéﬂg{%ﬁ%ﬁﬂélggf(ﬁggﬂslweé%rﬂﬁ o%Er IG' 5O, %eumeﬁwgs M{l'?ove% b
evaporgtiorzamyd (hery wasehtained .58z, (8'25%)mof rrobuyi[(29;2- Qtl—lﬂuorophenyl) -4-

oxcpfy et ieatBnalt SR (500 Yz GPGRY 145 9D2 62 8. 30 32

3.6 {grh,) 3HIY, 710 G t255)| Aam(b2H)59di(hydpochl ori de tert-Butyl
[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-ylazetidin-1
-yl)butyl]- nethylcarbamate (0.44 g, 1.04 mol) was

© %ﬁsﬂuzyzez?b%@ Ao é’%‘ g%fs‘l'még&%‘iﬁz%yl%etﬁpﬁy !

acet ate e mXxtur room tenperature
yDbugyl Jmethylemvdatingen t he sol vent was 10 renoved by
evaporation. There was obtai ned 450 ng of
[(2S)-2-(4-fluorophenyl)-4-(3-
tertDBt -f+-¥hphd xR ¥ e o, 5.3 mmol) and 4-
di hﬂgm@hl - Rugphifi i b 1%%!\/%’( HoQHaiTLST g, 5.3 mmol) an
azetidin- 3-y1m0rphohne (0.83 g, 5.8 mmol) were dissolved in CH,Cl; (60 mL) together
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 between an aqueous solution of NaHCOj3 and ethyl acetate. The aqueous phase
was extracted with ethyl acetate and the organic solution was dried over MgSQO, and then
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 [(2S5)-2-(4-fluorophenyl)-4-(3-morpholin-4-ylazetidin-1-yl)butyljmethylcarbamate
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MHz, CD30D): 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); LCWE:
WOoR@438844 M+1) +. 15 Method 5 1-{ 1-13-(4-Fl uoP@I/SE2004/000901

henyl ) - 4- (et hyl am no) but yl | azeti di n- 3-yl | pi neri di n- 4-

ol di hydrochl oride HO C N590N NH 2HCI F (a)

tert-Butyl (2-(4

fl uorophenyl ) -4-[ 3- (4- hydroxypl peridin-1-yl)azetidin-|

os Ay A0 BB TS CERATE TS G 0L SRR R 224 D 25

3.8lerh, LEHN) 6.91¢, 2D 7i0d]. 0 (3 -2H)PLOERIS: /R 442 gM+1) ™,
di hydrochl ori de (see Meth 15) rather than
4-azetidin-3- ylthionorpholine dihydrochloride (yield,

6 2. MHzs. gd.a 7 - :
@ - MR mApb Y o ek Syttt e
dihydrethleride5 WO 2004/ 110344 PCT/ SE2004/ 000901 60 (b)

I-[]

- [ 3- (4- Fl uor ophenyl ) - 4- (met hyl am no) butyl | azeti di n- 3-y

| ] pi peridin-4-01 dihydrochloride The conpound was

ferl‘s@lﬂtb’lié’%ﬁ)—z%@l-ﬂvpraphmhF‘?@omsrpmyntﬁleylazmidimﬂ-yﬂbutyd)bI 3e
t- t
me?%f eﬂ)sé'frpag%eo ‘L‘ﬁénlyq)‘f %HYO[%W%S@WM@ pitelrjatated sglugign gf ethyl

T

remolvad ey edapordtion. Thedeywds rmtaﬁnédaﬁl)bﬂgf'@f E(ZS)YZ-@iﬂuoﬂ%%nyI)lH(&
NVR (400 MHz, CD3COD): 1.8-2.2 (b, 6H), S,
morphglig- 48ylgmt1d115Hy])buty@]:mtlyl:@mnezl@ydrqcl@rﬁems (arfpaml—b H NMR (500

Mf*zg@fpﬂ)[jléigb éﬁg"fzza%bpr i) 272{?@9 g(ﬁ/ ﬁ (cm, 18H), 7.2 (t, 2H), 7.5 (t,

2HRIEINIS B3 (M2 (*+4-

Method 5
1-{1-[3-(4-Fluorophenvl
dihydrochloride

iperidin-4-ol

» 2 HCI

F
(@) tert-Butyl {2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
yl]butyl)methylcarbamate

The compound was synthesized in an analogous way to that of Method 3d but using 1-
azetidin-3-ylpiperidin-4-ol dihydrochloride (see Meth 15) rather than 4-azetidin-3-
ylthiomorpholine dihydrochloride (yield, 69%). 'H NMR (400 MHz, CDCls): 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) ",



fluorophenyl)but |ly Inethylamne triflate GO O N NH
F (a)
wao eqosABBYY | [ 4- [ 3- (1, 4- di oxa- 8-azaspi r o[ 4. 5] decPGFyE2004&0901
tidin-1-yl]-2-(4- 15
f1 uorophenyl) butyl ] net hyl car banate The conpound was
synt hesi zed i n an anal ogous %y to that of Method 3d
but u3|ng 8- azetidin-3-yl-
xa- 8- azaspi ro[ 4. 5] decane hydrochl ori de (see
(b>|vét{r4 [fe{)4 Flyorogheryihf (metha@mzm@bméawldm -Sorblpiesidimé-ol
loride (yield, 70%. 1H NWVR (400 WMHz, CDC13):
d’;{%%% é"?’ﬂém, 1.4-3.6 (cm 25H), 3.9-4.0 (m 2H),
The compound(was Yihhesized irvarPanalngo@dfvay kOt of M6thotl BebaBusing 1 tert-

bU{YM%?‘-?EO%%%‘fIa%%%% &gsmxwineréqiaécyléazyﬁ?iazbﬂ]'aqltwl}1 yl
melmzcawmm&é %&RH&D&MM&M&J(@?&Y r@@h\ﬁ? AL BL o%(ﬁpﬂ_(ﬂﬁl -4-

u vvassnt eslized In an a usvva
yl@cptﬂi@{lnd)j)ugd]m@;hylggﬁbaglatee(vteld QS%bu]tH/NMR (400 MHz, CD;0D); 1.8-2.2

. 07 o dFD oA i SRS bBAN BB T i B0 RCRY B 330

Myl ] but yl } met hyl carbamate and trifluoroacetic acid
rather than tert-butyl [2-(4-
f1 uorophenyl)-4-(3-thionorpholin-4-ylazetidin-

10 Mgt%#};butyl ] met hyl carbamate and HCO  (yield, 100%.

15

20

25

mz 378 (Mrl)+. 5 Method 7 {

[4-[2Q)4-Di¢51-8-aispirb . Hidee 8ywihhzetidid 1 {y#-2-4(4i0r opi

azeti di n- - yI | but yl' | met hyl am ne
efibhylamine tri

F
(@) tert-Butyl [4-[3-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)azetidin-1-yl]-2-(4-
Sfluorophenyl)butyl]Jmethylcarbamate .

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 (t, 2H), 7.1-7.2 (b, 2H), LCMS:
m/z 478 (M+1) ™.

(b) [4-[3-(1,4-Dioxa-8-azaspiro{4.5]dec-8-yl)azetidin-1-yl]-2-(4-
Sfluorophenyl)butyl]methylamine triflate
The compound was synthesized in an analogous way to that of Method 3e but using ferz-

butyl {2~(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
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[:?--- C C (a) tert-Butyl
((2S)-2-(3,4-dichlorophenyl)-4-[3-(4

wo bwenopiperi di n-1-yl )azetidin-1 - 10 PCT/SE2004/000901
yl ] butyl ] met hyl car bamat e The conpound was synt hesi zed
i n an anal ogous way to that cga:‘ Met hod 3d but using 1-
azetidi n-3-yl-4-fl uoropi peridine di hydrochl ori de (see
WO 97/27185) and tert-butyl [(2S)-

yl]lwtﬁ('lg ﬁg’g}ﬁ% o o%) ﬁlg? %{fiygﬁpagét?cbgctig ratlmn?ttttl]e%l tg%[b%%ﬂa[tZ e(4-( see
ﬂu&éﬁﬁén%)&t-@s Mh&ﬁbﬁﬂ’i@ﬁmoﬁbﬂﬁdﬁﬂ h%ﬁ%@?nhﬁfﬂﬁ&r%%te and HCl

rt-buty 24fuorohen
(ylﬁdom@ﬂgblmé{&w@eﬁﬁséhhﬂé (y| eId 13% . 1H NMR (500
MHz, CDC13): 1.3 (s, 9H), 1.5-3.6 (cm 23H), 4.6-4.8
(bd, 1H), 697.1 (dd, 1H), 7.2 (m 1H), 7.4 (d, 1H),
MeklsddS7 rriz 489 (M+1l) +. (b)
(3 4-Di ch] orophenyl) 4-13-(4

PishlorenhenyD-w-NBaAfuonepipariding -yl)azetidin-1-

R ydrochl ori de The conpound was
“}{Jtl te%ﬂ hel &ﬁlq Q s way to that of Method 3e

but using tert- Byt
(2S)-2-(3,4-di chl onfophenyl)-4-[3-(4-fluoropiperidin-1-
yl)azetidin-1 yl]b | N t yl car bamat e rat her than
tert-butyl [2-(4-fluoroph ) - 4- (3-thi onorphol i n-4-
yl azetidin-1-yl)butyl]net acbamat€ Cyel d, 100%) .
1H NMR (500 MHz, CD3OD): 1.9- 25 2.# (m| 6H) 2.7 (s,
3H), 3.1-5.1(cm 15H), 7.4 (d, 1k 7 (m 2H),
LCVS: mz 389 (Mrl) +.-2WZ12004/
PCT/ SE2004/ 000901 62 Method 8 C
1-11-[(3S)-3-(3, 4-Di chl orophenyl) (rretlhyl am no) but yl
| azetidin-3-yllpiperidin-4-ol drochl ori de HO N\
(2) NePtButfd {(29-2X3,4-dichlorophenyl)-4-[ 3- (4 ﬂuoropiperidin-] -yl)azetidin-1-

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 [(2S5)-
2-(3,4-dichlorophenyl)-4-oxobutylJmethylcarbamate (see WO 95/05377) rather than 4-
azetidin-3-ylthiomorpholine dihydrochloride and rert-butyl [2-(4-fluorophenyl)-4-
oxobutyl]methylcarbamate (yield, 13%). "H NMR (500 MHz, CDCl3): 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 489
M+1) ™,

(b) {(25)-2-(3,4-Dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-
ylJbutyljmethylamine dihydrochloride

The compound was synthesized in an analogous way to that of Method 3e but using ters-
butyl {(25)-2-(3,4-dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-

yl]butyl }methylcarbamate rather than tert-butyl [2-(4-fluorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-yl)butyl]methylcarbamate (yield, 100%). "H NMR (500 MHz, CD;OD): 1.9-
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) ",
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(a) tert-Butyl

[(2S)-2-(3, 4-di chl orophenyl)-4-[ 3-(4-hydr oxypi peri di n-
wazoeouaBet i di n-1 - yl Jbutyl } net hyl car bamat e ThBCT/SE2004/000901

conpound was synt hesi zed in an anal ogous way to that

of Method 3d but using 1- 10

azeti di n- 3-yl pi peridi n-4-ol & hydr ochl ori de (see Meth

15) and tert-butyl [(2S)-2-(3,4-

di chl or ophenyl ) - 4- oxobut yl ] net hyl car banate (see WO

95/05377) rather than 4-azetidin-3- ylthionorpholine

Me@h%glr ochloride and tert-butyl [2-(4-fluorophenyl)-4-
tyI ] met hyl car barrat e (yield, 35% iH NI\/R (500
3RD1 o 1 14 q b 5 .

\AHE3 16 g ! ‘ ) 3 ‘
Y 7.0 (dd, 1H), 7274(m2H) LOVB: mz 487
—m@&l}l—%@ﬁ(b)

1-[1-{(39)-3- (3D or ophenyl ) - 4- (net hyl am no) but yl

Jazetidin-3-yl}pipefidin-4-ol dihydrochloride The

conpound was synt hegj zef._i n an anal ogous way to that

of Method 3e but usin t@ﬁ{;}butyl

{(2S)-2-(3, 4-di chl oropheny )prg\@$AWMMQxyplperldln-

1-yl')azetidin-1 20 yl]butyl}nmethyl carbangte rather

than tert-butyl

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

yl azeti di n-1-yl)butyl ] nmethyl car banms ]eld 1009 .

1H NVR (500 MHz, CD30D): 1.8- 2.2 (n , 2.7 (s,

3H), 3.2-4.8 (cm 17H), 7.4 (dd, 1HP! 7.6-7.7 (m 2H),

LCVS: mz 387 (Mr1l) 25 WD 2004/110344
PCT/ SE20 1. 63 Mthod 9
@) e 4»1 %@$ Hichimerenyldalh&xhydrexyginesidin-&ylastidie-1-

ano-| -benzot hi ophene-7-carboxyl ate 5
yuéﬁ?%ﬁ%ﬂaﬂ%g%gﬁ%dlnethylanlno)prop 2-en-1-ylidene] - N- et
Thermm;mmhd masisynthesizedrio hh @nalbgous(vexyeto @udtlof MethddBd but using 1-

ol by RS -4-oF diyinebibads o8 Mun J55 sl Chgrao -
dicKTbrepeyi - ofbbit Pl mBhyl chivanttke (s8d Wa$95/8887 ) Pather than 4-azetidin-3-
ylthiomorpholine dihydrochloride and ters-butyl [2-(4-fluorophenyl)-4-
oxobutylJmethylcarbamate (yield, 35%). '"H NMR (500 MHz, CDCls): 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: m/z 487 (M+1) .

-4-

(b) 1-{1-[(3S)-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 zerz-
butyl {(25)-2-(3,4-dichlorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
yllbutyl}methylcarbamate rather than tert-butyl [2-(4-fluorophenyl)-4-(3-thiomorpholin-4-
ylazetidin-1-yl)butylJmethylcarbamate (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), 7.6-7.7 (m, 2H), LCMS: m/z 387
M+1)".
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et hoxide (1.97 g, 27.9 mol) was added and the m xture
was stirred at OC for 30 mn and then at room

wao esoper@sure for 15 min. The reaction m xture MEFSE2004/000901
heated to 75C under io nitrogen for 5 h and then
cooled to OC. Hydrochloric acjd (200 nL of 2 M aqueous
sol ution) was added and the xture extracted thrice
with chloroform The organic solution was washed with

ri and then dried over Na2SO4. The sol vent was
Me ed by evaporation and the residue flash
B&Qﬁﬁkﬁﬂﬁﬁﬁ RcheONcabbiAR LG (hexane-ethyl acetate,
ere was obtalne g (439 of ethyl
5-cyano I-benzoth|ophene-73car:1'\late as is a pale
yel l ow solid. 1H NVR (300 M CDZ13): 1.5 (t, 3H)
4.5 (qt, 2H), 7.5 (d, HY, d, 1H), 8.3 (m 2H).
(b) 5-Cyano-| -benzot hi ophene arboxylic acid Ethyl
5- cyano- | - benzot hi ophene- 7- carpoxyl ate (5.6 g, 24.3

nmmol ) was dissolved THE (96 2atNnL) and to the
ant SO ution was added an aqueous sol ution of
(a)lé’jﬂi-{i }"E)’fZO’hW?ﬁCM bawylagg wat er, 26.7 nmol) at

N-[BCyan8- (@ﬁﬁ%‘i lé‘rﬁfﬂﬁﬁ)ré brdefl tyﬁgerfeg-?\mn%?%ﬁétﬂ&ﬁ%ﬁmu Berchlorate

oveéerni ght an nost of was rermve
(seeelalbast. a(tzeoh Chene Gomsnume32es 1967;31904 vER84 gmmnmlyam&ethyl 2-

et 95 £ 2 s e 5 e 837 1555 . S

ethd1@N(16X1 £ 2T LRAMMLY Waidikl 2AE fleah&iurd R8s SIS M D°EFor 3%m1n and

sol uti on was separated and the solvent was evaporate
themifgopmdemiperatyas fdr|1ghin. de oeastion miphieriwanhesitdd tod 58@ under

nitepgbiot $pasthelt oida 06 Phridne bREE S Toug0imh e 2 M il
sollmoh;iﬁ/a§ Qdided and %Mﬁﬁtﬁl’é%tr%ﬂéd thrﬁmm?zﬁb(r%l (l“l%e ordahic solution

Wasuwéed mﬂil bzmz an@ mez_l)drmd) UZGUNMSihB'Ehe sdVInEE29 m@@dstm
ovalfg PP i et chropatomahed opsficn el Ghepaipy acetate

8:1)aThere vas@bkdihdd 233 gCit3 %% of ethyB5-Cdnor Dbéhzothlophene 7-carboxylate as

a pate Jallow Sty B MR IS0 Riktz, cpcts): 1.5 (& 31), 4.5 (qt, 280, 7.5 (@, 15, 7.7

(d, 1H), 8.3 (m, 2H).

(b) 5-Cyano-1-benzothiophene-7-carboxylic acid

Ethyl 5-cyano-1-benzothiophene-7-carboxylate (5.6 g, 24.3 mmol) was dissolved THF (96
mlL) 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
solution was separated and the solvent was evaporated. The residue was flash
chromatographed on silica gel (CH,Cl,-MeOH-NH,4OH, 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-ds): 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)".
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5- Chl or 0- 2- hydr oxy- 3- net hoxy- benzal dehyde (see J. Og.
Chem 56; 1991; 5451; 20.0 g, 107 mmol) was suspended
WO poogrdizabrom ¢ acid (100 nmL of 47 % i n wat er)PCTVBE2004/000901
m xture was refluxed for 6 h and then cooled to room
tenperature before dilution wth water (300 nlL). The
formed precipitate was coll ed by filtration and
then washed with water. After io air drying, the solid
material was purified by soaking with CH2C 2 (4 x 150
m.). There was obtained 6.0 g (32 % of
i ro- 2, 3-di hydr oxybenzal dehyde as a solid. 1H NWR
%, CDC13): 5.7 (s, 1H, 7.1 (d, 1H), 7.2 (d,
7-Chldro-23-8ily8ro-1 M benddiOxife-5-chithox yli® heid
7- Chl or o- 2, 3-di hydro- 1, 4- benzodiQxi ne- 5- car bal dehyde
15 5- Chl or o- 2, 3-di hydroxy d de (6.0 g, 34.7
nmol ) was di ssol ved i n D\ 8 and to the
sol ution were added 1, 2'Qi brlpnodf hane (8.0 g, 42.5
mol ) and potassi um carbonate _£10.0 g, 70 mmol ). The
m xture was stirred at 100C for one hour, cooled to
roomtenperature and then dil @Wled with water (200 nlL).
r extraction twice wth ethyl acetate (200 niL)

() ;A{Tté‘%&fﬁb?l %éld’ydﬂ@‘%‘f"éa%iéﬁl)(ﬁel ons were washed with brine
RISt St Y e AR (o S 0RO G S8 e B0 F 200,

107'1’ﬁhf¢@r\0és su@%&rﬂéd fd h}tcfréﬁrbﬁﬁb @mi(rbo.\&hn@f 4@t & WARr). The mixture
obt ai ned 6 94 % of 7-chloro-2,

wasicflyedsor 64 amlrthcmcamdte-raema«emmrdmmumre dHuNMRW(iB0@ater (300
mL%e fg@n%c? %@céﬂggbad{/vag € {p é‘rcﬂgy filtr7a'ti%)n (arclld th%agb Wasgédswgtg water. After
air grgg(# BeXofid b W8 pﬁnﬂétp W 5&%%Rﬁ C%Ize,%r(g%ﬁd rﬁL) There

was/obthithed 6:0% 320 N yfB-ehldsod2, BQT&Z}QM)?B&:H&I taé Bad ?ks}g% @HITSMR
I N acetone

é625|‘g,)314mm) was di ssol v
(30Q MHz.KDEb):W T w1 xS - 1 (leAHAGER &) 1D, 38.(s, AFBol L0 (nriH)f
Cr03 in WD 2004/ 110344 PCT/ SE2004/ 000901 65 sulfuric
acid (4 Min 4 MH2S04, 12.5 nL, 50 nmmol) was added
s refluxed for
(b)dyeﬂmré%&fglr&d% 15“61%%?_} \ﬁ?a)&s&gdgbg} ne%ﬂ%en most of the

5- Chhm«b@:ﬁedﬂmdraxghmmel%@daﬁ(&@fg} Bat7i amol) W didssived én BASE (100 mL)
extracted with ether (150 nL) and the organic

andde the Soianaere gddedebe2-dihr omgetienen(8 gcﬂ&ﬁ malodndeGigsium

carff b 5O PBbAP o recmixbihe S Qe 169 H8onf apt osled o
rooﬁtt&ﬁbera{&g anmh)en diRRd WilARAE: (?h 9 ll'ﬁll)o Rfﬁé"aéxt%ﬁgﬁ gwi% Rxgth ethyl

brine and dried over Na2SM4. e solven was re
acetpte (@0Qpdr)adhe combined dipanicasiutioas tveraw sstiedvintith bﬁﬂ%@ﬂx& then dried

After filtration and . . .
over Na;SOy. 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, CDCl5): 4.3-4.4 (m, 4H),
7.1 (d, 1H), 7.3 (d, 1H), 10.3 (s, 1H).

(c) 7-Chloro-2,3-dihydro-1,4-benzodioxine-5-carboxylic acid
7-Chloro-2,3-dihydro-1,4-benzodioxine-5-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 CrQOs in
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drying there was obtained 5.2 g (77 % of
7-chl oro-2, 3-di hydro-1, 4- benzodi oxi ne-5- carboxylic
w@eood/11BH NVR (400 MHz, acetone-d6): 4. 3-4.4 (PQCT/EEHP4/000901
7.1 (d, 1H), 7.3 (d, 111), 10 11-12 (b, 1H. Method
11 3-Cyano-I|-naphthoyl chlorjde O CI CN 15
3-Cyano-| -naphthoic acid (s Bi oorg. Med. Chem Lett.
2001, 2769; 1.1 g, 5.6 nmol) was slurried in CH2C12
(10 nL) and then oxalyl chloride was added with
sulfit EANE M 80P R,S 6, BMm¥aso ﬁﬂﬁtﬁ?vﬁ?gd&e %rS%}&i%é’ b¥er 2 min and
stirred at room t'enperat uré overni g under “ni trogen.
the TiigtusO WY ERIlUNSS for S0aN@RAWaYer € VPRI A a0 Addsichnd NBEEmbESof the
obtained 1.2 g (1009 of 3-cyano- 1-naphthoyl chloride
acetpgie avas sp1B0VRs Wyowyapetatian. The mivure 38 exegctedomith 8ther (150 mL) and

ool o Bt i SRR AL
aqu%él%z\lsfo}_llitﬁl)g%l_aél' aﬂzdéﬁ%’cg gvﬁlll i_Z[q*'/I'Tnyfdahlogiic R ARG &3 Bicte i Mth ether
(150 (i) pTbanytgarictsplutionetdsdvashal with pying ahd diied SredNay¥D,. The solvent

2004/ 110344 PCT/ SE2004/ 000901 66 o
wasjemevemhBY, oY #Roriam anddhe waidus trpatedmith el tAftratfidtrgtinneand

iyt P v OB ey g 77 gt (3 orp Pl AcheEite'S-
carbokfic ABId. TH RMRBO0 VALK abdtdRLAY! AR, 13H, 19 a(d,tllo B),7.3 (d, 1H),

mol ) were added and the m xture was Subjecte
11-h2 @r.dWBwve singl e node heating for 10 minutes. The
sol vent was renoved by evaporation 5 and the residue

@S Ei ssolved in ethyl acetate. The solution was
M with water, dried over MgSO4 and then the
3.CSRhL ERbpNBSYIRNERRIat ed. There was obtained 280 ng
(939 of 1-
[ 1- (di phenyl et hyl ) azeti di
oil. 1H NWR (300 MHz, CDCIR):

yrrolidin-3-ol as an

CN
3-Cyano-1-naphthoic acid (see Bioorg. Med. Chem. Lett. 2001, 2769; 1.1 g, 5.6 mmol)
was slurried in CH2Clp (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-naphthoyl chloride as a pale yellow solid. "H NMR (300 MHz, CDCls): 7.7-7.8 (m, 1H),
7.8-7.9 (m, 1H), 8.0-8.1 (m, 1H), 8.5 (s, 1H), 8.7 (s, 1H), 8.8 (d, 1H).

Method 12
1-Azetidin-3-vlpyrrolidin-3-ol dihydrochloride

N\H

- 2 HCI
(a) I-[1-(Diphenylmethyl)azetidin-3-yl]pyrrolidin-3-ol
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1.6-1.8 (m 1H), 2.1-2.3 (m 2H), 2.4-2.6 (m 2H),

2.6-2.8 (m 1H), 2.9-3.0 (m 2H), 3.1-3.2 (m 1H),
W@2®4310844 m 2H), 4.3 (m 1H), 4.4 (s, 1H), 7.BCTSE0041900901

10H); LCVs: mlz 309 10 (M+rl)+. (b) 1

Azeti din-3-yl pyrrolidin-3-ol

1-[1- (D phenyl methyl)azet|d|§§3 yl']pyrrolidin-3-ol
(310 ng, 0.98 mml) was dissolved in ethanol (20 nlL).

1R Dz T ol SR h eSS B85 oGty R T 563 K991 16729
310 ﬁ;% b8 Hmdl WatiRsNRSd IRBoadARY3 %fr}g%? @ﬁ/ J%h&ﬂ,-éﬂ gbg e, 1.2

dropw se. The m xture was St ydroge
mn{cd) atdttjlewla:mmn( 24mgriad nmml)awereradgbd andathe niikene tihesubjected to

mi G Gus ol B0 B T, il 6 e g ok by R aporation

and the Eéé[c&%%s%%hlv@h"%gtﬁ 1 dRgke T‘H@%olﬁﬁbﬁ'w@@ adiRdl WBh water, dried
(799 1-azetidi n- 3-y|pyrro i di n-3- ol

OVeéi 4oaé1|d| then the selyert was dvaporad Rivie a5 oained 380)mg (93%) of 1-
[1- @%b@n}(l tﬂﬁ%@?ﬁ#ﬁliﬁﬁoﬁmﬁ% anl o1 IR GdoMbE) cocry):

1.68- Mﬁtlhflm)l a-lgzgl(lquzH)cﬁma’r(&u &}B§PBIZJE{ 6n51Hi)$Q®DEO(m 2H), 3.1-3.2
chl ori
(m 1S B B HRgiN GG WD 4G MO3T 4115 Eh, 100); LCMS: myz 309
(Mﬂ oxa- 8-azaspi ro[ 4. 5] decane The conmpound was
synt hesi zed in an anal ogous way to Method 12a but
usi ng 1, 4-di oxa-8- azaspiro[4.5]decane as starting

t her pyrrolidin-3-ol (yield, 72% . 1H
) AP IR SE2004/ 000001 &1 (400 Mz,
1- [pménylée@‘;'ﬂ)aﬁstﬁm% %'lr%)zll)rrgh&nz.’: -8l ((’5'1'@) n‘%"b’%%m%?f)twas}?_cggsolved in
ethanol (2;0 BL).A mlmage Oﬂ_pBMBdlum lzyd$®6de( M-Qi)rbon i) palladium on activated
3- Azet i - azas | ro

carl?ﬂpdsp%s arga% ﬁl Ia%yqsthe resuﬂan mixture was en aLiéed'5 Joncentra%ed HC1 (0.1 mL)
droﬁw{sé THY mb@m'mtshﬁbd aﬁ@érlrgufbgén ¥3 tmb) af rdinPiemn rﬁa@sﬁfemlght

4. 5] decane ( g was di ssolved in
an he cafabyst Wag flk@g ﬁffdilenPft!lStOlﬁ Eelite® Tha selvew was r@moved by

BRI AR kel R oG PR i Syl vsa s 7o) of

1-azetidin-3-ylpyrrolidin-3-ol dihydrochloride as a solid. *C NMR (75 MHz, D,0): 48.8
(s), 65.1 (s), 67.7 (s), 70.9 (s), 76.2 (s), 85.7 (s); LCMS: m/z 143 M+1)*.

(A"

. ﬁ?

Method 13
8-Azetidin-3-yl-1.4-dioxa-8-azaspiro[4.5]decane hydrochloride

(a) 8-[1-(Diphenylmethyl)azetidin-3-yl]-1,4-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%). "H NMR
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and then net hanol was added. The sol ution was heated

to reflux for 20 mn and then the solvent was renoved
whooenapas at i on. The residue was triturated w PET/SE2004/000901

acetone and the io precipitate was then recrystallised

fromisopropyl alcohol. Ther()e7 was obt ai ned 235 ny

(73% of

8-azetidin-3-yl-1, 4-di oxa-8-azaspi ro[ 4. 5] decane

od ¥hE L eh S Pn %, A2 SUn iRy brons Bid el b 26,

) -7,
3925( 5 en;Q/@r%eH? L )aszg?lldol}%)- LC)1>/|IS] t%zgr?gr(%dﬁgl)l ne

1, 1- d|0X|de The compound was synt hesized in an

t hat of. t
® eRiRal Tk ool oJihsase PedtlopoE® 1040
8- [ﬁﬂﬁ@hz%}gﬁﬁﬁfyl)bi&ﬂlﬂlrp?fyl]ol 1 i dhcadg- @iasﬁﬁo[@)ﬂ%@éc@m g@f@ 1.4 khmol)
waszq.tgsog\gedgn gr)l’CHaﬁllg ugp)plsr mgrogen( emql(to 1he resgtant QththgHyas aflded 1-

chlélrﬁeth%g@hl%%r&méte%(f@ Jnﬂxi% mJg&{ﬁtd(r)“gi’C g?ﬁ;é&e&é‘;ﬁés {tfded for 1.5n

andctbmpmamdnmasassaﬂdedl d3ie zohition wais haaitadi agefax fay20 @it 4l then the
of Met hod 1E?I but usi ng 'El'- 25 . .

solegt BRBFRMQYE Emey%%%tms 08 rssiqueriyas iied i acetone and the

Dy et b ) et AU S BPpLcot: Jhere s objineq 275 me

(73899 8-azetiditvR-{1404-divkta; 8- Da0piro[4 D] dscBuethydrochiddide &B.alsoBidSL.CMS:

(M AH) o s4.2 (m 1H), 4.2-4.4 (4H). WO 2004/ 110344
mlzﬂrc&?/(é%donlooogol 68 Method 15

1- Azetidi n-3-yl | pi peridin-4-ol dihydrochloride HO C
N-N2 HO H (a) 1-[
Methodi ¥heny| net hyl ) azeti di n-3-yl ] pi peri din-4-01 5 The

Thignlﬂgﬁ%lﬂﬁgel!@%ig%ﬂ% Hf?lgidxzo%ﬂloiri gan anal ogous way to that

(2) 4-[1-(Diphenylmethyl)azetidin-3-yl]Jthiomorpholine 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
(vield, 19%). "H NMR (400 MHz, CDCly): 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 to that of Method 12b but using 4-[1-
(diphenylmethyl)azetidin-3-yl]thiomorpholine 1,1-dioxide 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).
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pi peridin-4-ol rather than pyrrolidin-3-ol (yield,
73% . 1H NWR (400 MHz, CDC13): 1.5- 1.6 (m 2H), 1.8

WO Pgo42HB44 2.0 (m 2H), 2.6 (m 2H), 2.8-3.0 (NPCBHEH2004/000901
3.4 (m 211), 3.6-3.7 (m 1H, 4.4 (s, 1H), 7.1-7.5
(m 10H); LCVMS: mlz 323 (I\/H%8 10 (b)
1- Azeti di n-3-yl pi peridi n-4-0of® di hydrochl ori de The
conmpound was synt hesi zed in an anal ogous way to that

f hod 12b but using 1-[1-
M—ﬁg@&nyl met hyl ) azeti di n- 3-yl ] pi peridin-4-ol rather
1-A7888in 13- Libideidpeny WiRk tidin-3-
YT py? bRl e 'di(}@' e I?Oﬁgg%. "H NVR (400 Mz,

DVBO-d6): 1.6-5.0 (criO43khN_9.0- 9.4 (b, 1H),
9.8-10.2 (b, 1H), 12. O-i\@b, 1H). 15 Method 16
1-1(3S)-4-[(3-Cyano-1-na (met hyl ) am nol - 3- (3
4-di chl orophenyl ) butyl I azeti di ny 33y yl nethanesul fonate
OS 00 O~MNOC CN CloRg (a) H

3- C,}/ano- N-[(29)-2-(3,4-dichl orophenyl)-4-(3-hydroxyaze
(@) t {-81 WOwhgnylpgihylJpzaidired Bifpineridindgeht hani de

By L RSP R
pipenidih ¥-olarsthei Eha? :p‘gﬁdlidin-?ﬂﬁﬁggi, Gxg)e)tmi% IN?IIIlg _(4(1)(}{[) Mg, CDCl,): 1.5-
L6 b bl -0 523 U gl 2Rt @ BED¢ 4w AED. 3,637
(m,ggg?@.%’u%-, 7.12P5 TR 0, ACMS: 13l ersgmf)&r 40 min,

lumtriacet oxyborohydride (0.65 g, 3.1 mmol) was WO
2004/ 110344 PCT/ SE2004/ 000901 69 added and the

spl.ution S. st.i.rred 0 t.enperature for 3 h. The
(®) slgﬁé‘gfﬁn'f/\g}’gp’%%’(fé%d ‘%&y‘@%g]ﬁrr’g%i on and the residue
TheSbingdahl ivids 8pRe LSRN afAbRGBIRE RANAVMAEICEED bur using 1-[1-
sol ution and ethyl acetate. The solvent was renoved b

(diphgnyisietilaaetidia-3t Hipipesidintdeol vatber thams t-d1 ¢dighénylmethyl)azetidin-3-

IS LRt M S OSSP F  f. 0

9.4 éxt1ED 9.8l 02 (B) 189H20.@2-12.8B, HY). vent was renoved by

Method 16

(@) 3-Cyano-N-[(2S5)-2-(3,4-dichlorophenyl)-4-(3-hydroxyazetidin-1-yl)butyl]-N-methyl-1-
naphthamide
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-ol hydrochloride (0.24 g, 2.2 mmol) and triethylamine (0.30 mL, 2.2

mmol). After stirring for 40 min, sodium triacetoxyborohydride (0.65 g, 3.1 mmol) was
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evaporation and there was obtained 0.85 g (80% of
3-cyano-N-[ (2S)-2-(3, 4-

waelc@hhioBaphenyl ) - 4- ( 3- hydr oxyazeti di n- 1- yl ) but p¢T/SBE0nNE000901
hyl -1 - napht ham de as a white solid. 1H NVR (400 MHz,
DVMSO-d6): 0.8-4.4 (cm 16I—|)6 6.4-8.2 (cm 8H), 8.6 (d,
1H): LOVB: mz 482 (Mrl)+ 90 (b) |
1- [(3S) 4 [ (3-Cyano-|
naph

addcy BRAthS SRR, VoY 00 Grposeire 63 haRls tAly g apeg removed

by esa@@tﬂﬂl ANd the residue was partitioned between saturated aqueous NaHCO;
[ (29) 4-di chl or ophenyl ) - 4- ( 3- hydr oxyaZzeti di n- |

solutigh pidiethy]] aceﬂatqrﬂ,‘hh yolvent wasrramsiov ey q@ppmtlgg apd the iggidue was

a5 oA RSP MR AR o i

aqudBe NaOH (DM TAnd thEe e R tioitie ¢}12@120@1@§f1wm waa mﬁwed by
addi ti on of methanesul fonyl chlor

evappigion, angtiieerpivas gbingdD. 8% K&Q‘@aofva ?wned%lmﬁb%(éﬂ 30

t { :
aict oA e Rl PSR &bl oo I REREGARA Pl
sohd])}HrNMR @00 MHe, IMSIMg): 6.8t414 edre,dl AN HGS.2 Gomal 8816 (d, 1H);

wi,ith b The organic sol ution was dried over SH
LCl\gﬁdengs(gﬁ/]ént renmoved 20 by evaporati on. Therg/gwas

obtained 0.21 g (92% of 1-[(3S)-4-[(3-cyano-|

napht hoyl ) (et hyl ) am no] - 3- ( 3, 4-di chl or ophenyl ) butyl ] a
(®) Zef(3Yih{(3-Gyanwet-hariabep (madhybamzo]&-Saof-i d. LCVS: nl z

. 60 Vi thod. 1 5
dic é‘ﬁ%’bz@%@ eg%f'f%i%’f@ﬁff‘élﬁﬁ“ffoﬁa%xobut yl | -N-met hyl -1 -
-(3@-dichll 4- din-1-yl)butyl]-N- h11-
> Cg{m@fhg uor henlgll1 )le\ll)--ﬁé'nﬁ%l (Eeély?}oxygznegmmde yV?DutY] methy
naplztb@mdg 19 gﬁzg, @é‘l’/ngggbmgscgtmg ¢d inyQH,Cl, and to the resultant solution

was éﬁ&ed’ t!: a%)ggg% ’) ?rglg? éfll ﬁ%ﬁ) Tﬂéh@gg% W cQ)oleMecg ‘0°C before

careful add1t10n 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 (1M), saturated NaHCOs3
and then with brine. The organic solution was dried over MgSO, and the solvent removed
by evaporation. There was obtained 0.21 g (92%) of 1-[(3S)-4-[(3-cyano-1-
naphthoyl)(methyl)amino]-3-(3,4-dichlorophenyl)butyljazetidin-3-yl methanesulfonate as
a solid. LCMS: m/z 560 (M+1) ™.

Method 17
3-Cyano-N-[2-(4-fluorophenyD)-4-oxobutyl]-N-methyl-1-naphthamide

(a) 2-(4-Fluorophenyl)-N-methylpent-4-enamide
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mmol ) was dissolved in CH2A 2 (75 nL) and to the

resul tant solution was added TBTU (7.29 g, 22.7
wornek)i10337he m xture was stirred at RT for 15 nPeI/sEad04/000901

t hen net hyl am ne (11.9 m_ of 2M THE sol uti on, 23.8

mol ) and DI PEA (11.2 g, § nmol ) were added The 5

reactlon m xture was stlrred it roomtenperature for 3
subsequently diluted with CH2Cl12 (50 ) and t hen

s | vent

T
2-%%83 DRt PO Bithee a0ed- e ot 2R, 18935420 8,216
mlﬁbllf) waam@ma@@ﬁﬁcmm (73 & %gﬁ& td éé&@ Pésﬁﬂﬁ}t ’bhibn 358 L84& TBTU

There was obt ai ned
(7. %9 g422 ¥ oo HEheymixiuge was hlyltrpdsaitR'ﬂ f@‘riénnmsmdsthtanmeﬁmyla,nnne (11.9

i) S0 B Lo R0 ol 8 teEalian 7 IS Gl MR igadea. The

rea8tidn (rtlxtuﬂd-b/as s41r&d51 ﬂoo(nmenﬁid}atux’é fér §h85uﬁ3%qu$ﬁﬂy ditutld Grith CH,CI,

(S(f‘gﬂ% é%f?: Hea r“ﬁ}ﬁh"éirﬁ?l" ﬁglzahm&%th ater E%@@éiwrﬁmaﬁ empydsi iym
eVﬁJO%OW DAY Q61aHE 168y %h]rmg toéra%hgﬁ'r&% %111@??618&1 rermeeéjthyl acetate,

her (15 mL) under 1
1: ls)oTlmrﬂb pnas obtajhed 3:5 ¢ (R&%))pi‘f@qw -fludvopiRinigy) L peitth p&nalﬂérﬂﬁnde as an

oil (PR oY after SRR 0n Ml CPEEY 2f anodRD. 2.7 (d, 3ED,
2.9t @APEIABY @ 19{/)64'9L53htm )‘H{ 816-68-( 1%60@:%? TﬁﬂfO#m 2H), 7.3

dropw se fol I owed by a solution o

(m12d). aqueous sol ution) and then water (0.33 nL) again.
The m xture was stirred for 10 mn and then filtered.
The filter cake was washed with ether and the 20

(b B¥pi-FBdr&sHenyl)puns 4L ByRshgfnsigyeral times with

water. The organic solution was dried over MgSO4 and
Lithigm dlpmimipm hygzide @bl 8- ynraqla pies alurrid in Brher 61 5wa.) under

i Ao PR 22 roraety -yt spagide 020 s in
5 mdi bf etlidt, mmmmalo wWsiaddedGEEB)y ad &mZniﬁté.(réSTWa§ tﬂeil Stirrec% at room
tentzpﬁf?e{tlgr'ﬁ)gc)vgrrlrl]’?g}g }_%fﬁfeérlé(gd ?n{ i@(ngm a%}EDrid (j_SIQ\(’SV%Smeli(;\{/nngXF% ’yolut'ion of
Na@HQY)alrl%ﬁ"o[f 216% Ad#RbAPIRINIn) BED ek willsr ko %5 Y dBaH M he mixture

-na
way glr?alfpr 1 i P icp fibetedd The Aieryickersiah laskdceit 2h0r @1d the

ngﬂ ﬁ?dggtf%%o VSV?VYSCCS% Iw% %{g}/sggal?timgs 891 T’fteﬁ d’ﬁl}s%r;ggrgg ac?ltutlgn was dried
oveamgwpandl the sA13H 629 Yem Wy dl@péiBbd ei’e]waﬁlodtaﬁg%o 16g

The m xture was stlrredvvl co0

(86% rOf Q%@Pbrqnhﬁnyé)paWﬁhénylhncmybmlm asramauil. t’HrTﬂdRa(ﬂﬂﬂ &Hz,

Cokgh 24l Fhorh X0 8 4SS ol A MR 10

7. 1|le, 2H); I0MS: 89 1RI(MWRS, renoved by evaporation and the
resi due flash chronat ographed on silica gel
(¢) 3-Cyano-N-[2-(4-fluorophenyl)pent-4-en-1-ylJ-N-methyl-1-naphthamide
[2-(4-Fluorophenyl)pent-4-en-1-yllmethylamine (1.0 g, 5.2 mmol) was dissolved in
CH,Cl, and stirred at 0°C during addition of DIPEA (1.5 g, 11.4 mmol) and 3-cyano-1-
naphthoyl chloride (Method 11; 1.1 g, 5.17 mmol). The mixture was stirred with cooling
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 KHSOy, and then with brine. The

solvent was removed by evaporation and the residue flash chromatographed on silica gel



10

15

20

25

WD 2004/ 110344 PCT/ SE2004/ 000901 71 (net hanol -

CH2Cl12, 5:95). There was obtained 1.55 g (80% of
WQ@2aaAns4N- [ 2- (4- PCT/SE2004/000901

fl uorophenyl ) pent-4-en-1-yl]-Nnethyl -1-napht ham de as

an oil. 1H NWR (400 MHz, 0%13) 2.1-4.9 (cm 8H),

5.0-5.1 (m ZFD, 5.6-5.8 (m’*111), 6.4-8.0 (cm 9H),

8.2 (s, 1H). (d) 3-Cyano-N-[2- (4

(melaag AL 595 fk?e%%%%%ﬂ&mﬁ%g@ @‘%?@?ﬂty?nwﬁ@fw

ﬂu&op{?@ﬂ?ﬁ)ﬁ@@ﬂ& {3119V Gnetthy1 O3nag i iP SHI Nﬁﬂ{ (4@0"MHZ

€ of acetone (30 °m), ‘tert- utan?
CDGh):&x 142, 6m, BH), saord ls(tm,rmads &5, sﬁnmm)eﬁmes Qt(cme9IdL|r8L21@ 1H).
addition of Gs04 (0.40 nL of 2.5%in tert- butanol,
0.04 mmol ). 4-Methyl norpholine N-oxide (2.08 g, 17.8

(d) mmbanazsmza(d%@r@mnym Dby NIE VRS -Rdphia@sldat room

enperature overni ght. A saturated aﬂueous sol ution of

3- Cwm -t tnorepheny! nfhennhsl] a¥tereihydridnaphehamise (i 22, 4.03

i d t,r at T i
mmdf VH (ﬁsstoﬁ)'gdén F‘ﬁrﬂx@l oft%ggae %ﬁ%ﬁﬂ Cf r?r?gﬂang%( N @ZWater (7.5
mL} zh’rd gtierediat Foorttd2ipkZaturtivrin g abdifien o0 Ogon (G4 ﬁﬂ_udﬂ 2)5\% in tert-
were washed with brine and the sol vent renov

butgnph OHmmed). 49ethymaerghlingb-oyids {603 6d 17. ﬁnanﬂl-) %taanaéd@r and the
it g 20 g Rl Tyt AR b P of
sodimasbistlifite €& raL) was:a:ddeti ang dreahixtwe stmechfog IStmmrmhdtthcan
di | ut ed and bri 75 . niL). The . .
cons ST R0 1R 508 O 5 e wi
CHId1E ’Hﬁr@kﬁtﬁﬁ’ecpdrgﬁﬁb GolaRbitiw&@B v AR EBwitNBARE Shd¥ht RoMBAtGEmoved
and then with brine. The solvent was renoved b

y
by eyapgretien. |'k‘h¢ rasndluet Was dlS@évedue afnlnagme ohTHFd2 bypdaphd dvamr (7 mL)
whe%'g{p'gﬁ%g im gl {eé@&;t a? %3 W aldged’3 )I‘he sgl fi6n V35 stn‘red at
roortENpAatut bemﬁfghf dndohepbignyd )mtﬁwmt@i(m 50 L) I*dnarbhha (79 mL). The

napht ham de as a colourless oil. 1H NVR (400

m1xtgg@w3§; extyactedjthice with ety acgatg apd the qoggphmaﬂ.q)rgargc golp‘gons were
wasﬁé@vlth%%&;ﬂ (tﬁé_rg: wgﬁ@hﬂ q%%oli/égtx W surter_nyl\/f:d Rz zm%)ra}tlofl and the
residyphfl dshrohelematOvapkedon sﬂltd gdl (éfhyl acetate- heptane, 7:3). There was
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, CDCls): 2.4-4.4 (cm, 8H), 6.8-8.0
(cm, 9H), 8.2 (s, 1H), 9.8 (s, 1H).

Method 18
3-Cyano-N-[2-(4-cyanopheny])-4-oxobutyl]-N-methvl-1-naphthamide

PQ
(@)
N
SeR®

CN

CN

(a) {2-(4-Bromophenyl)-4-[(triisopropylsilyl)oxy]butyl}methylamine
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CN (a)

(2-(4-Bronophenyl )-4-[(triisopropylsilyl)oxy]butyl]net
whgdoairiazes WO 2004/ 110344 PCT/ SE2004/ 000901  72PCT/SE2004/000901

3- (4- Bronophenyl ) - 4- (et hyl am no) but an-1 -ol (see Chem

Pharm Bull. 46, 1998, 242; _1.77 g, 6.86 mml) was

di ssolved in CH2C12 (100 rrL)72at OC under argon.

I mdazole (1.22 g, 17.9 muvol) was added, the m xture

tirred for 10 min and then triisaoprop IchI oraosi |l an
3-(§ BrommgphenD -ty e aferd-ol(sen CsBl. Phgrm. Bl 6, 1986242

1.7&2,3?1 86 brh & wak dfsﬁ&\gééc% @F@I?{lcg% Pl:@)lﬁlé);% Obé %naera#g%ﬁ. ffiazole (1.22

ed twce wt rine
g, 1901 mamnl) wassaddedpthe chixthye svied Gormt( min anbthth &iisgrogidehlorosilan

(- oE T gl s UdG Wit Sfotig, LR retasripipd gt YopiofEniperature
for 48 h(afha I@Iﬂé?l@%@ﬂ‘ Ydvice dvith water (100 mL) and brine. The solvent was removed

[(triisopropylsi but }ethyl am ne as an oil.
by emappiolt 30d thmzmdaﬁ};sg) rcunagogranhed(qn siida-pe] (GHECH ~Methano] -

ety 50,5 dnorkowdgpraiegy &7 1 Gl ey e

[(tr{léb)prﬂﬁlyﬁbk butyl met jflamme as an oil. 'H NMR 300 MHz, CDCls): 0.9-1.1
r

I I I I
G rameRnen ) &L 51 s gRrom LX) OB Y TEL

nyl) - 4- [(tr||sopropylsiIyI)oxy]butyI}rret
71 dO-ZI}II‘I%I(II gg g, 2.3 nmmol) and
4-di met hyl am nopyridine (0.34 g, 2.8 mmol) were

NE S T O
{2- @bﬁrdﬁdgheﬁﬁ) triiddptd 11?I)O)B§]Bﬁ’tgl }%‘émﬁﬁlﬂfdéf @®. 9‘35%\6%81119101) and

wasShed tw ¢ The sol ut’i on
4-dumdtey aminepyriNe $034 gnal Stireoly mW@dnssoAmsi ineirp CEHCly(10 mL) under

.. evaparat i i due s fI 0 hed on.
nie G B i ek o ol figesiadfid g € b BiGE Was Fhored
roo@tmbeRthrd f6618th aI(d7t3%ﬁ washetl @Wice Bty brine. The solution ws dried over

2- (4-bronophenyl )-4-[(triisopropylsilyl)oxy]but nmet
Na(h @ad ool eenpwageemgyed by cvapqrajivm. ngeszqz washias )

chr%n%oéﬁg‘;)h&g})%gét%g?l%h%&[? btth_I)40711ff78 irb] %Egé‘wa?%ta}neg Lo
(73%hipf teQ‘GButﬁr{R{nBlHrMhophenyl) 4- [(trnsopropylsﬂyl)oxy]butyé}meth lcarbamate
as agémggg&ﬁﬁﬁf 05 R q@(&,}t 09-F P Y, 1.4 (0 SIS Sy, 2.7
I PCINRY but yl
o B EPAOOTI 1 EBR Gp 1) 1
tri S(dl benzyl i deneacet one) di pal | adi um (0) (0.62 g,

© e gt T R C DRI bl e galcachamate

tert@ﬂf?rl {(23(4215195)&&5)2)%@?%)'34?%{113oﬁo?ﬁsﬁ%%ﬁyﬂ?ut&l@n&ﬁxy@oar@anﬁe (.16 g,

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 81°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
the residue purified by flash chromatography (hexane-ether, 10:1). There was obtained
0.43 g, (41%) of tert-butyl {2-(4-cyanophenyl)-4-[(triisopropylsilyl)oxy]lbutyl }-
methylcarbamate as a solid. 'H NMR (300 MHz, CDCl3): 0.9-1.1 (m, 21H), 1.4 (s, 9H),
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stirred at 81C for 24h and then concentrated. Ethyl
acetate was added to the residue and the slurry was

w0 pdosersas t hrough a micro filter. The sol vent MEESE2004/000901
renmoved by evaporation and 30 the residue purified by
flash chromat ography (hexane-ether, 10:1). There was
obtained 0.43 g, (419% of t &ht - butyl
{2-(4-cyanophenyl)-4-[(triisopropylsilyl)oxy]butyl}-

I r e._as soI id. 1H NMR
17608 0, 48T B Gaepd: 32 e @HD LTS 2P D574 o, 5t MS: miz
369@@ 2004/ 000901 73 1. 9 (m 2H), 2.7 (m 3H),
6 (m 5H), 7374(m oH), 7.5-7.6 (m 2H): NS
mz 361 (Mr1) (d) 4-(3- Hydroxy-|

O T OB A B S 5 ot oo

terﬂﬂh@ﬁ{m ghoplersyl)- @-g(trﬂé@ﬁrogj'@ﬁﬁk/dlé&%dt ﬁ&rﬁgrﬂdaé@gp 37 g)

Hydr ochl ori c "ac solu i'on) "'was a

Wa%\ﬁ'asqlvfél i DA (%méﬂ ia 9°€d Hydmchloghtacat (8rmoloof &M splatiat)was added

1" enpved vapas ati.on and then
ang, ﬂﬂ@ rﬁ{ Jél%a‘éﬁteo Fopi c%l:itl 4/ 1o gfai{ urgdﬁflet YA nlt?f Wi a8 pd by
evapspaﬁen ahq thenrbmovasazéu@?gmlgyfhf@s HevRidition dﬁﬁeﬁﬁan%[‘ SSXtSb‘i‘fnL)
solution al kalised to by the addition of
Tho\pesidpg W(aé ylisgolyed Howatexencktbe selution plalisgrito pHt &9 by the addition of

R d.
NS 400 SlecMECCL AR L6 405 il Xl s
drigsr oy NtazS@,samiﬂmrﬁ tmdop&gﬁwmapmhtedrfﬁh@gfodﬁ&t)&vas purified by flash
chrém%%h%ﬁéﬁ SEAEL BN, G178 1:0 Y e ratirns Obtamed 0110 & 60%) of 4-
{3-H8dfdxgria Kﬁfeh?hz{rﬁﬁl Nélﬁétﬁgqm;ﬂ%é?%&%ﬁ Ry hé@f;&‘ Z‘H'NM%{%%O MHz,

as a sol

CDEL3: 1.8-2.86, 21), 8.5As BHnP. 831—% (msif)a) 3. 4é§/(BZr(Inm3[-l))23O g (1(71 N&IB 7.3 (,
2 . 2 L z
28y, 7l ) 28 &‘%‘gl R ggg(g\zt&agophenyl ) - 4- hydr oxybut yl |

N-rrethyl I naphtham de

d t hyl t hyl ] propyl }benzonitril
(©) -y - -nimteny ey Db s e p-yz-%wmu

TRk Fﬁéﬂfﬁlhﬂﬁ%%ﬁ%?ﬂﬁgpgﬁéﬁnz%@% TP AERD and

DIBEJM&I:W’I 2, POnirhol) svevd dibsobtedrin OHCTE mIco gl@mo(leﬁfdlﬂarml

xture was stirred for
Chsz |<F%&Qsﬁagqﬁ ﬁ] OHig &0 mal) Whs eflgedip pottpngvith stindng and
c00RRY (BB BS DD TR b w) bilrtofD b il EStit g fhen dituted
withreHL€hI (1@ mL)V\Ehe S(ﬂmmmwasbwashedl mlcat\mtirWataﬂ twicbevith a saturated

aqu?mgg 3 1013 Qla vatﬁxgjp he so?xlrelnlt (»:vaas eenlloved by evaporation
and the residue flash chromatographed on s1hca gel (CH,Cl;-MeOH, 9:1). There was
obtained 0.70 g (67%) of 3-cyano-N-[2-(4-cyanophenyl)-4-hydroxybutyl]-N-methyl-1-
naphthamide as a white solid. '"H NMR (400 MHz, CDCl3): 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
3-Cyano-N-[2-(4-cyanophenyl)-4-hydroxybutyl]-N-methyl-1-naphthamide (0.70 g, 1.8
mmol) 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
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25 obtained 0.70 g (679 of
3-cyano- N-[ 2- (4- cyanophenyl ) - 4- hydr oxybut yl ] - N- et hyl -
wo 200napisshanm de as a white solid. 1H NVR (400 RERSE2004/000901
CDC13): 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); LCVE:
mz 384 (Mkl) (f) 74
3- Cyano- N-[ 2- (4- cyanophenyl ) - 4- oxobut yl ] - N- et hyl - |
- napht ham de 30
tem@er@yaﬁ sveqnight pud thom sedinaiopullate (149 exlumal), dissekvedin saturated

MRG0 o e TR BTN B g

the Deganic shbutionrwéerdsheld withérin® afid dged aveﬁ Nm;®O0). The solvent was

ortjons. The m xture s stirred_a
rer g b € (AP S OGS B0 BYtHed bm%s@wﬁ&na%tagr@phy (ethyl acetate-
hep@E! 411 9 heRNPast SiAin&PO5H g‘aééﬁ’%ﬁﬂ I3t F@ON lﬁcya}% %enyl)—4-

mol ),” di ssol ved in satu
oxobtty]]-Manethyleledaphtieanide us & mditeaelict HNMR QAOQMHl,sCDCm:rzﬂ (s,

HL AL S 10 BT IPRDead B S R bk us: e

38 £Mvdporation and the residue purified by flash
romat ography (ethyl acetate s heptane, 4:1). There
vvas obtai ned 0.50 g, (43% of

- 0- N-[ 2- (4- cyanophenyl ) - 4-

'mgh%)&wbg]yl]-l\l-nethyl-l-naphthamde as a white solid. 1H
3-ONMIR - VA QRS ) M- -1 GhICH BN Y1 124 -8 x §isuty1 1-Binethid1-9.647. 8-t ey dfwihphthalene-

6478(cm 8H), 7.9 (d, 1H), 8.2 (s, 1H), 9.8 (s,

. mz 382 (M+l) +. to Method 19

3- QIano N-F(2S)-2-(4-fl uorophenyl) 4 oxobutyl | - N- et hy

| -5,6, 7, 8-tetrahydronapht hal en&- poxam de O H\

| UN F (a) 3-COyangsN-L(2Sh 2-44

fl uor ophenyl ) pent - 4-¢n- 1= yI]NN- : -5, 6, 7, 8- 15

t et r ahydr onapht hal enig- | ar boxam_de
[(2S)-2-(4-Fl uor ophenylt -4-en-1-yl ] met hyl am ne
(see Bioorg. Med. Chem t; 2001CN 265 - 270; 300

ng, 1.55 nmol) was di ssoll ved in CH2Cl12 (30 nmL) and to
the resultant solution flere added DI PEA (440 ny, 3.40

(a) ma)zo-y\pﬂ 8% }JE.VM Wugpop?heﬁ%ﬁ@%- 2oefi:1! -yl?—N -methyl-5,6,7,8-

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 CH,Cl, (30 mL) and to the resultant
solution were added DIPEA (440 mg, 3.40 mmol) together with 3-cyano-5,6,7,8-
tetrahydronaphthalene-1-carbonyl chloride (see WO 00/34243; 341 mg, 1.55 mmol). The
mixture was stirred for 2 h at room temperature, diluted with CH,Cl, (20 mL) and then
washed with water, aqueous KHSOy solution and finally with brine. The solution was dried
over Na;SO, and then the solvent was evaporated. The residue was chromatographed on
silica gel using a mixture of heptane and ethyl acetate as eluent (7:3) and there was
obtained 460 mg (78 %) of 3-cyano-N-[(25)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-
5,6,7,8-tetrahydronaphthalene-1-carboxamide as an oil. 'H NMR (400 MHz, CDCls): 0.8-
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20 tetrahydronapht hal ene- 1-carbonyl chloride (see WO

00/ 34243; 341 ngy, 1.55 mmol). The m xture was stirred
w0 2004210340t room tenperature, diluted wth CHZEIRSERD(4/000901

nm.) and then washed with water, aqueous KHSO4

solution and finally with brine. The solution was

dried over Na2SO4 and then %he sol vent was

evaporated. The resi due was chromatographed on silica

gel usi n g m xt ure of tane and ethyl acetate as
4.24erpe i), #.83)- lélﬁd2ﬁhér@'5\ﬁd§ﬂ ABD op ¥ Hihesan, H8D; hgMSzan/g377 (M+1)
+ of
" 3-cyano- N [ (2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-Nne

thyl- 5,6,7,8-tetrahydronapht hal ene | - car boxanm de as

n_oi |l (400 CDC13) : 4/ 110344
®) 3 e%é&ﬁe%@mor Ry G el 45 (m 21y
tetr('égfiirgn i&ﬁﬁlerﬂe'—"i (cafb)o%a;%zdﬂ (cm 6H); LCVMS: mz 377 (Ml)

- Cyano-
fluorophenyl) 4- oxobutyl]-N-nmethyl-5, 6, 7, 8 5

el zhe@%f{l ?ff}@yorfpgﬂlyﬂjpﬁ%‘f%"ﬁﬂ'gF@W@ﬁwyks‘gﬂ & yl]-N-ne

tetrhlli’s?sdro ﬁchﬁleﬁe-lt@wcadamﬂ@g@p hid1al 2nambh)eRdskRidMeden 6 4Rture of
2 mmlgﬂlwas di ssolved 1n a m xture of acetone

acetogle,ﬁ%_)nL)t t-ptylalcehio ﬁth) and water §hmlyander nitrogen) OsAe 62.5% in 7~
butfl Heem b 16550, 681 ibor] ks n1eBtb i AL merfy1hBronThine-4-

oxide (630 hyd, Iﬁmf mhail). The 4elutimn das 6t argoorh tém Ye foTBEh and then

solutio ed _at rqom tenperature 5 h and
an B SR ST @B o AL A e Brepngoreis gt for 15

muﬁqﬁﬁt@d wﬂhewﬂk%(tstbfﬂ tﬁ A é)gtFaQtefdelreé glmeg]vﬂth &l @ltg Sfhe  qrganic
an

wat er en extracte ree tiIfe
8011@}6021@1@ driEkie)Velr]g adﬁQz andd)lleutth@ solwere vaisiegabarated. TNae28@due (570 mg)

R e N Y T T
washalded sddBulperiadiste ZB’?t ﬂﬁg 1. %Hﬁﬁcﬂﬁ tTh§ %ﬁdﬁﬁ@ﬁlas Y@t P66

sodi um perj odat e The m xture was
temperapre gvernight dﬂﬂteﬂe’/w:swam fi@ rolobartd ¢, (3QintIut and thert ¢xtracted

e P AR 30 B B S 080, 84 RGO S s
evap%tasﬁ)ﬁ"g?ni l»tgh entahiea 4515 Im{ge(s@ RPST 3-8y /OO A 230-2-(Hhi R oy yl)-4-
Oxogua'jﬁalﬁ 6119@3[1(52@)‘7 %wvahxdrwbﬁﬁkﬂwl)mb%nnde

e A A N G A el

LCMSmm/4 879 (M61B=7. 4 (cm 6H), 9.7 (s, 1H): LOVS: iz
379 (M+1) Method 20

3,

Method 20
N-[(25)-2-(4-Fluorophenyl)-4-oxobutyl ]-N-methyl-3,5-bis(trifluoromethyl)benzamide

O
O CF
W\N
H A l
g j CF,

F

(a) N-[(25)-2-(4-Fluorophenyl )pent-4-en-1-yl]-N-methyl-3,5-
bis(trifluoromethyl)benzamide
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25 N-1(2S) - 2- (4- Fl uorophenyl ) - 4- oxobut yl | - N- et hyl -3

5-bis(trifluoronethyl)benzamde O Oii CF3 HIP CF3
WO-2((0a)1 10344 PCT/SE2004/000901

N-[(2S)-2-(4-Fluorophenyl)pent-4-en-1-yl]-Nnethyl-3,5

- bis(trifluoronethyl)benzam de WD 2004/ 110344

PCT/ SE2004/ 000901 76 76

[ (2S)-2-(4-Fl uorophenyl) pent-4-en-1-yl] et hyl am ne

(Bi oorg. Med. Chem Lett; 2001; 265 - 270; 300 ng,

.55 mmol) was dissolved in DV (3 nL) and to the

e e
26510y 300 BigUL.65 41&nn]g Wa5 dissG’lézedlIIfDDMFB(Ban #idAo @l&)&sﬂ@ant solution
o o T8 e ki 06 Saﬁ@wézgmg,
1.7 5 eHlod1h &k BPEMR t@ggmé S@Qllfrﬁ‘ﬁ n t?né gw‘gh)orcﬁ:? dl‘ﬁehﬁﬁcture ‘was 3t1rred

extracted three tings with cetate. The comnbi ne
for @ ihgpd moam sashperatores dilyted e/mmxree;de«wsrsehltmn o6 NaWQOp (nattisted, 25

h d d 4. Th
508 R B Gtk S mE o el R Pl EB s Rogyions
werBiwdsh&l Ghede tithés Witk wates bid helfdribl oREPURSO), ANk RAVBAL was removed

acetate as eluent (4:1). There was obtained 576 ng (85
by eyaperating ppd e residue was ¢hromatographed on silica gel using a mixture of

ol BEOPASIL ARl 5t VbRl 10 30 0 ¥ s o

(4- ﬂﬁbﬁ:‘d{ﬁ‘)enyla]%éhi-z -ch- I-gED}N-&hégh}g%éi-g(S(ﬁtrifﬁ?%m&%ﬁ%b%;lﬂallﬁﬁmas an oil. 'H
'] . - m 3 . - . y . = . C

N 00 W7 CBCT13 50 6y 2070 (& BEReL DS AR5 (an, 2,

R PR PaT L SIS G bt Y B R 4 @

s(t rifl uoromet hyl ) benzam de

o N R o AR R e S
was di ssol ved in a mxture of acetone (10 nL), t-butyl
al cohol nm.) and water (2.5 nL). OGOM4 (2.5%in

N—[€ZSBrat(§1fFla¢r@9hm1yl)p@1tf9mﬂtyl} -iy-maByhPdtbis(wifbropemettigidoenzamide
(57(21?[[%e§ @%.H%Pﬁ”ofg ayasidi dmgéﬁfgél i s )(:)tl {'6203 aé?t%ﬁ%g& Ii’gﬁ-g‘é’ng{l &fcé)gol 6]

mL))M&T W&t@h(Z 3ﬁ¢)t<b§@4 @mj%rxﬁmdtﬁamewsos% Wl @rOIQfmmol was
The m xture was stirred

addyibtagefhet HHthArBRNIPRYTD OIS 4-D5ige H630 B8 RO, The solution was

stirred at room temperature overnight and then saturated aqueous solution of NaHSQj3 (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
mL) 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 times with water, dried over Na,SO, and then the
solvent was evaporated. The product was purified by chromatography on silica gel using a
mixture of heptane and ethyl acetate as eluent (1:1). There was obtained 398 mg (69 %) of
) N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N-methyl-3,5-bis(trifluoromethyl)benzamide as
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extracted three tines with CH2C12. The organic

sol ution was washed wth brine and then the sol vent
wor®4eveapor at ed. The residue (643 ng) was di sSPCT/EER0D41000901

a mxture of THE (7 25 nlL) and water (3 nL) and to the

resul tant sol ution was added sodi um peri odate (309 ny,

1.45 mmol ). The m xture was Etirred at room

tenperature overnight, diluted with water (75 nL) and

bri;ne (40 nl) and then extracted three times w

) i th
an @b NMRe (400MEEHEDEdi?-ordeP (car §Bhi @8Idh (o, 6B, 7R (% 1H), 9.8 (s,
1HY . jfhps W th water, dried over Na2SO4 and
%A%éﬁr}mtghw%%ﬁp was evaporated. The product was
purified by chromatography on silica gel using a 30
M 1 X e of heptane and ethyl acetate as eluent (1:1).
was obtained 398 ng (69 % of ) .
3.5 WithISR)-N2p§.sh-3 - 410G BRGY ) 4-bx SB ROk VIR Aide 3. 5- bi
s(trifTuoronethyl)benzam de as WO 20047 11034
PCT/ SE2004/ 000901 77 an oil. $H NWVR (400 MHz, CDC13):

2.6-3.9 (cm 8H), 6.8-%.6 | 7.8 (s, 1H), 9.8

(s, 1H); LCVB: mz %36 Em1)

3,5-Dichloro-N| (ZS)HZ-‘fI ay| ) - 4- oxobut yl | - N-
¥

met hyl benzamde 0 O

3,5-Dichloro-N-[(29)-2-4
fl uorophenyl ) pent -4-en- 1iyl ] - N- et hyl benzam de
[ (2S)-2-(4-Fl uorophenyl) Eent -4-en-1-yl ] met hyl am ne

. } . . .;. _ ( a ., 50
© §30 O NS g i 29 0
the resultant solution were added DI PEA (221 ng, 1.71
N e I A SRR

2654 47021 50 8R0S FRAHD tnkhk Rissoldbd g{ EH, o, (A nfEhA6H & (1 Fedplich

t
and then washed with water (1 rrLf, aqueous KHSO4 (1|\/Il1

solutnriwgre gAdediPTHRA (220 mg.)L.7 Menad)y e, 2-diablarobemaoylechloride (178
' e I t N d b
L v L R SN S p—,

dilufecbwith OH, Q1. 02000I()2 &) ¢ Bren washed with water (10 mL), aqueous KHSO, (1M,
(4-fl uorophenyl)pent-4-en-1-yl]-Nnethyl benzan de as

10 13k) g bring {1QuRL)- Ste opgapic sobytronzyas dried oyeuNpa$s. The solvent was

remévgq é? gv%)rf#atiféba%d $hefe (WaTbbiatdkd 274 Fiers %3¢ 2shichioro-N-[(28)-2-

(4—ﬂuorophenyl)pent-4-en,-1—yl]—N—methylbenzamide as an oil. "H NMR (500 MHz,

CDCly): 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) ™.
(b) 3,5-Dichloro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N-methylbenzamide

3,5-Dichloro-N-[(2S5)-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 (1 mL). OsO4 (2.5% in t-butyl alcohol, 0.080 mL, 0.006 mmol) was added
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 NaHSOs (39
%, 6 mL) was added. The mixture was stirred for 30 min, diluted with water (25 mL) and

then extracted twice with CH,Cl,. The organic solution was dried over Na,SO;4 and then
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6.7 (s, 1H), 6.9-7.4 (cm 6H); LCMS: mz 367 (M1l) +.
20 (b) 3,5-Dichloro-N[(2S)-2-(4

w0 bawenopienyl ) - 4- oxobut yl ] - N-met hyl benzanm de  PCT/SE2004/000901
3,5-Dichloro-N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]
- N- et hyl benzam de (210 nyg,_0.57 mml) was di ssol ved
in a mxture of acetone (4 n:f_g) t-butyl alcohol (2 nl)
and water (1 nmL). OS04 (2.5%in t-butyl alcohol, 0.080

m., 0.006 mmvl) was added 25 together with
theé@#’fél@th%%ﬁyap@r@mdn@hweés@ua £2362m8) Vg, digsobgedripng|npixturp ef THE (3

LY S48 155 S5 O e GRS B O g 199
0.6BlatiBdB THeGmixire Gvasisblrmdmt radni&elmpéﬁ’amrmb\)ﬁrmrght \dilated with water (25

df t 5 mL d .
L3 i 88 i Rt v CEbbt hcsopenined Gisghis SERAPES wete ticd gver
Na )5 adlfl iRgh Y 851vARAREvapstatkh! el‘hd’%%@@té‘téﬂé@%é mg (69.9%) of 3,5-
PCT/ SE2004/ 000901 78 the sol vent was evapor at
dichlerg- Nt[éZSO%Gl flyprophenyd é@@bbuéﬂ]—d\hmthyilbmmmldefas #hiBil( H NMR

o rEER £ Bl sERCRL0 4 0 BTN L S

(Mm)m: ure was sti rred at room tenperature overnight,
diluted with water (25 nL) and then extracted tw ce
CH2Cl12. The conbi ned organic solutions were dried over

Methdd2504 and then the solvent was evaporated. There

3. vvas obt allned 146 ng(69 % of 3 5-

cf z 3 63/
car%xl%@ 7am de as an 0|I 1H NI\/R (400 I\/Hz CDClS)
(cm 8H), 6.4-7.4 (cm 7H), 9.8 (s, 1H); LQWVE:

mz 369 (M+l) +. 10 Method 22
3-Cyano-N-et hyl - N-1(2S) - 2- (4-f ljuor ¢
oxamde 0 NH

-5 6 7 8-tetrah ddo t cne

CN Fis (a) (28)-2-54- Fliuor Qphe ent - 4- enoyl

chl oride (2S)-2-(4-FHugedphertyd) W< 4-enoi c acid (see
Tetrahedron Letters; 26617 660 1.2

F

N lene-l-

yl) - 4-oxobutyl |

() (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
obtained 1.2 g (98%) of (25)-2-(4-fluorophenyl)pent-4-enoyl chloride as an oil. "H NMR
(300 MHz, CDCls): 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) (2S)-N-Ethyl-2-(4-fluorophenyl)pent-4-enamide

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-fluorophenyl)pent-4-enoyl chloride (0.24 g in 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
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g, 6.0 nmmol) was dissolved in CHC12 (15 nL) and to

the resultant solution was added oxalyl chloride (1.1
w@2009/1003m01 ) foll owed by one drop of DMF. TheP@i/SE2004£000901

was stirred for 2 h at roomtenperature. The sol vent

was renoved by evaporation and there was 20 obt ai ned

1.2 g (98% of (2S)-2-(4-fl Jé’rophenyl)pent 4- enoyl

chloride as an oil. 1H NMR (300 MHz, CDC13): 2.6 (q,

1H), 2.9 (q, 1H. 4.1 (t, 1H), 5.0-5.2 (m 2H), _
aqusoys: sglugiopprpt K{%_SDOA, (§ mL,(1M), NaPH (8 mly H\VI) 2pg thenipyine. The organic
soh(tﬁ)‘ﬁ)wa{y' cﬁ%&ﬁﬂvg@]ﬁﬁg‘édﬂ a'ﬁﬁrtﬂ&r}ﬁ?w)l)/&ﬁ% S Ee@eg gﬂfée {as obtained

streamo m ne was | ntroduce
0. 1@5259%) ¢F28):-V- ethyh—l—(@ﬂﬁomhgg&)phmddf emne CENNIMIR ¢S00AVIHz,

cobfy s s 225 9 T R BBl g i, 55

(mqqi{}eﬂoqtr OPWi B® (mIP|).M xture was stirred at room
enperature for 1 h"and then diluted with CH2C12 (10

The sol ution was washed with WD 2004/ 110344
/ 0 901 7 ous, sol utions of KHSO4 (8
(c)Fﬁ?Tngﬁ Péle(%%(’éopr{]f” ﬁﬁ%g L #Efehr i ne. The organic
LiASH}, (86 195, mnﬁlmdlwapmredh@aﬁ@(saﬁd) MPE virfder filo @ﬂnt(ZS)-N-

was evaporated. There was obtained 0.15 (599
EthybZy4- ﬂu@mpﬁnsé)p@m HHepypislsH 46/ mep@ A3 Imn@lha:ﬁ@seb/ed 11Hetlkxm(2 mL)

-3
w35 3 e iy o, ot
way( a’d;dec} fd)llétwhédmy(dn agﬁlf:il)ltsos?g&o(elﬁmf lN)%BE]g(X Iﬁ rg{; I1 M_) aarr;]d the mixture
L
by @l@aﬁ&g qrhe @bfv%ﬁ@@ﬁ’s eﬁ%%)e? by evaporation anld éh rf(* 45 obtameS

-2-(4-1 orop enyl ) pent-4-enarn
(10&%&) p§ (ZSM-M@by}dbm-ﬂmomphenlepEnM)en— ltaminas’ Ihbw&i (SIKIJIMH'xe

onars o 3P 23R SR el BT PR A L A7 e

7.0501 @, i401). DEMR @iz (008 7. 1M and the mxture
stirred for 30 mn. éel-lllﬂ[?e(r) MpSO4 and CH2Cl2 was

added and the solid materi al rem)ved by filtration.

(@ IRSaRONER e A ﬁw@ﬂ&&’f)ﬁ HALLRPBPSstAer e was

ned
tetr(zf@ﬁ’)‘eri&pkﬁh!dneﬂ%zﬁ*bﬁkdﬁmﬂ@pheny| )pent-4-en-|-am ne. 1H

(ZS@W%tg}?lgg(%gqueryl@%gg -4- epﬂ?aréig]y ,(g’. Eg & é6§ -%nghﬁ?l) (mrzrq}; ,dissls_gl'ved in
CH%C;I%i/rgintgi_t&é%c%lﬁw 1 mbﬁ\@g Jr?ﬁ(’l%g%(l M@}i.ffnm()ﬁ)and then 3-cyano-
5,6,f Biotrapideonaphthelene-4-aubdhyy EHlofide Gee WO 80/34243; 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 KHSO,4 (10 mL, 1M)
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-fluorophenyl)pent-4-en-1-yl]-5,6,7,8-tetrahydronaphthalene-1-
carboxamide as an oil.

'H NMR (500 MHz, CDCls): 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)*.
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t et r ahydr onapht hal ene- 1- car boxam de 20

(2S) - N-Et hyl - 2-(4-fl uorophenyl ) pent-4-en-1-am ne (0.13
wW@2000/16844m0l ) was di ssolved in CH2C1l2 and to PEESE2004/000901

solution were added DI PEA (0.18 g, 1.4 mmol) and then

3-cyano- 5,6,7,8-tetrahydr ongpht hal ene- 1- car bonyl

chloride (see V\D 00/ 34243; 15 g, 0.66 mmol)

di ssolved in CH2C12 (2 nlL). The m xture was stirred

for 2 h at roomtenperature and then ted with
() TER@IRN-eTind-NsHi281-2 d - fasonkeayied- W?W%@? “aqueous

1 brine. The sol vent was
tetrqg’é’%@é’}%ﬁ%eép%a&onggﬂer the solution had been
The@bpeund Wes syditladized imars amzt]xlsgoﬁ.ls aaquttmhobnvhﬂ@glr@bmut geing 3-

vt ST P EL 0L SRR e 1

e G 2 AR PP 1‘-‘/”'”‘

metBylbatzraﬁhw@m@,pzﬂ%])a B MNMR| (500 YeHAH 6R(A)d 8. 946 2 4¢imol $H) § & s,

<tGR-1 Sl Gt SR SH. 47, D Lafis: g ssd = LT

LCVS: nfz 391 (M+l)+. WO 2004/ 110344 PCT/ SE2004/ 000901
__%%g&eé)osqano N-ethyl -N-[(2S)-2-(4
Me phenyl ) - 4- oxobutyl ] -5, 6 7, 8-
3-C E:{J RSk onaphi febrss aningehy Fheaphthpoitded vas

esi zed I n an anal ogous vvay to that of Method 21b
but usi ng 3- cyano- N-et hyl -

8-tet rahydr onapht e

3,5-dichloro-N-[(29) 2(4fIL|oro | ) pent - 4-en-1-yl ]
-N net hyl benzam de (Vi Fd,,70% . NVR (500 MHz,
CDC13): 0.9-4.2 (cm 18§ 5.9 (s, ¢ 1H) 6.9-7.5 (cm
6H), 8.0 (s, <1H), 9.7 1H. L mz 393 (M) +.
Met hod 23 10 3

Cyano- N-f (2S) - 2- (4- fluorophenyl)-4 oxobut yl | - N-net h

() B-CrapbiN @S ie-(4glupraphenl)pent-treg-1-yl] -N-gythyie 1-naphthami e

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-
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, OH), 8.2 (s, 1H).

(b) 3-Cyano-N-[(2S)-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-
cyano-N—[(ZS)-2—(4-ﬂuoropheny1)pent—4-en-l-yl]-N-methyl-l—naphthamide

rather than N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N-methyl-3,5-
bis(trifluoromethyl)benzamide (yield, 78%). 'H NMR (400 MHz, CDCls): 2.4-2.6 (m, 1H),
2.7 (s, 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).
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(a) 3-Cyano-N-[(2S)-2-(4
fl uorophenyl)pent-4-en-1-yl]-Nnethyl-I -naphtham de
wab@4aospound was synt hesi zed in an anal ogous MEF/SE2004/000901
that of Method 20a but using 3- cyano-1-naphthoic acid
(see Bioorg. Med. Chem Let% 2001, 2769) rather than
3,5 1s bis(trifluoronethyl) Enzoi c acid (yield, 87%.
1H NVR (400 MHz, CDC13): 1.4-4.9 (cm 8H), 5.0-5.1
2H), 5.7-5. 8 (m 1H), 6.4 (s, <1H), 6.8-8.0 (cm
Met 248 2 (s, 1H). (b) 3 Cyano-N-[ (2S)-2-(4

3.5-Di QOB EAX b (ﬁ R0 ALYV ImethABEAABTIgle The
conpourd was hes ze N an anal ogous way to that
of Met hod 20b but usi ng 3 20 Q
cyano- N-[ (2S)-2- (&1 en en-1-yl]-Nneth

yl -1 - napht hami de ra er 3 hari\l
N-[ (25) - 2- (4- I uor ophenyi) peht - aleps1- yI ] - N-met hyl - 3, 5
- bis(trifluoronethyl) am de (yield, 78%. 1H NWR

(400 MHz, CDCL3): 2.4-8Am 1H),Br 2.7 (s, 3H),

2.8-4.4 (cm 4H), 6.2 (sl <1H), 6.8-7.8 (cm 9H), 8.2
(s, 1H), 9.8 (s, 1H). 25FW)2004/110344

o SRSl Bt St
Theﬁoﬁ%ﬁW@ syl\lfl[le(s&eBrin bh hndlogdBs waly t¢ g)at of Method 20a but using 3,5-
r ono-

St EBHR JRT KDL £ GRS YRR AR el %) 'H
NMZ{?{S@Q?&E% d"@gg%%rﬂ N8l zad 61—12 ﬁ&(xﬁnﬁﬂip9®§ WAy 1HY, 3.bah, 2H), 5.5-

ut using 3 di br onbbenzoic aci d
5.8 (raf Hig), 6188 (Gnd7B).s(trifl uoronet hyl ) benzoi c acid
(yield, 100%9. 1H NWR (500 WMHz, CDC13): 2.2-3.2 (cm
gl;l)S 3.4é§@m éH)Q 36£38(m 1H, 5.0 (m 2H), 5.5-
(b) 3 BD%%TOITIS[ (2 ) 5 {1‘&3 nﬂ,H)Lox&x&ttﬂ?)N-methylbenzamzde

I henyl ) - 4- bu
Thet dwrllpmand avas dgnt mzeclanpg @n@gggége&a;% %a§|0§ ?y)g(po]qu{ %(H but usmg 3,5-
anal og to t 5-
dibiiygy ﬁm%%ymﬁpﬁwﬁﬁé%%gﬁ?ﬁlf PRI T e
rathétth&RENZ er) Be(4-fluorophenyl)pent-4-en- -yl]—N—methyl -3,5-
bis(trifluoromethyl)benzamide (yield, 96%). 'H NMR (400 MHz, CDCl3): 2.6-3.9 (cm,
8H), 6.8-8.2 (cm, 7H), 9.8 (s, 1H).

Method 25
3-Bromo-N-[( 2S)-2-(4-ﬂuorophenv1)-4-oxobutv1]-5-iodo-N—methv1benzamide

H
© Br

(a) 3,5-Dibromo-N-[(2S)-2-(4-fluorophenyl )pent-4-en-1-yl]-N-methylbenzamide

The compound was synthesized in an analogous way to that of Method 21a but using 3-

bromo-5-iodobenzoyl chloride (which was prepared in a similar way as in Method 11)
rather than 3,5-dichlorobenzoyl chloride (yield, 84%). 1 NMR (500 MHz, CDCl3): 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, <1H).
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rat her than
N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N nethyl-3,
WO 20948 (w3u4 f | uor onet hyl ) benzam de (yield, 96% . PAFSEIORI/000901
(400 MHz, CDC13): 2.6-3.9 (cm 15 8H), 6.8-8.2 (cm
H), 9.8 (s, 1H). Method 25 3
Brono-N-[ (2S)-2-(4-fl uor ophé?yl ) - 4- oxobutyl | - 5-i odo- N-
net hyl benzamde O O 1 HI / Br F 20 (a)
3,5-Dibromo-N-[(2S)-2-(4
fl uorophenyl )pent -4-en-1-yl]-N nethyl benzam de The
| u
ke P e T e i s
Thecdunagydude wWastsiyathesizsl ip e paalegovisnway mlthatlodMemgd 21b but using 3-

broft TG gy e e i cSegy Y T bz sy

ratﬁéﬂ)tharﬁS 8- cﬁéﬁlor%'—‘})’-’[g@) ReE (5%310@%1(3“6%@1@-45&71 fvl](NJ??aetl@T%enzarmde
(Y@@T 1@@1) NIBIO90 M2z, GIYCR): Br@ﬁrﬁ-(an[ ¢H5)3.43 0Acm, 2H), 4.0-4.2

r ] - 5-i odo- N- net hyl benzam de The
gﬁgoédgg%g? gé‘ﬂ’%ggﬁ an i n an anal ogous way to that
of Method 21b but using 3- bronp-N
M (2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-5-io0do-N nethy
eh@é@,

m de 5 rather than

: 1) O QRT N ehRES 6 7
099 . F NIV 00~ MHz,
etrﬁMgph&a&n&chq@mnﬂd&) 3.4-3.9 (cm 2H), 4.0-4.2
(cm 2H), 6.8-8.2 (cm 7H), 9.8 (s, 1H). Method 26 to
ph
th

3- Cyano- N-f 2- (4-f | @r o- 2- net hyg
ethyl-5,6,7,8- tetr Y ronaf
O HI I / CN H N

- 4- oxobutyl | -N-m
-| - car boxam de O

(a) 4-Fluoro-2-methylbenzoic acid

A mixture of 4-fluoro-2-methylbenzonitrile (19.8 g, 150 mmol), KOH (24.3 g, 380 mmol)
and water (300 mL) was heated to reflux for two days. The mixture was then acidified with
concentrated HC] 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. 'H
NMR (300 MHz, DMSO-dg): 2.5 (s, 3H), 7.0-7.2 (m, 2H), 7.9 (t, 1H), 12.8 (b, 1H).

(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 residue partitioned between an aqueous solution of NaHCO; and
CH,Cl,. The organic solution was dried over Na,SO, 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, CDCls): 2.6 (s, 3H), 3.9 (s, 3H), 6.9-7.0 (m, 2H), 7.9 (t, 1H).
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F (a) 4-Fluoro-2-nethyl benzoic acid A m xture of

4-fl uoro- 2- net hyl benzonitrile (19.8 g, 150 mmol ), KOH
W@ 2004310344 380 nmmol ) 1s and water (300 nlL) wasP¢ESE®04/000901

to reflux for two days. The mi xture was then acidified

with concentrated HO while_ cooling. The product was

collected by filtration and $he filter cake was

washed with water. The solid material was dried

standing in the hood for several days. There was

obtai ned 20.8 g (92% of 4-fluoro-2-nethyl benzoic acid

3 14 j ' NVR (300 MHz, DMSO-d6): 2.5

(c)?i@‘soﬁog,zgtfeg@wgﬁ)%"eﬂé@oof 7.9 (t, 1H . 12.8 (b, 1H).
4-Fa@r 42y misthytbenzentd (10¢r @-92-mebhywdsetisobted ilATHIPIndeea stfeam of

vight A3 S VA BB 8 bl S eoBure TR b afagh in sman
portiBnd &fd t¥n E@fred abrooh'@nipRtaGB o RA, WaRRYALE nilY, aqueous 15%
ag\énaéor ation and the residue partitioned between an

sty andthen mae watanCRB2 ard wae @é&idl@o;;]wise irlothgawem order
' ' 2S t nt
2L a0, 5 ik Sl RS o % W9 i was

filtered bjfl The fdluert avas rembVedl ByesvapaiaoR SnditheR Wad dbidin&d 11.5 g (90%)
1H NVR (300 MHz, CDC13): 2.6 ﬂ\s,{g SE%{ 3.9 iﬂi 3@,

of (§-foyog-mathyiphenylymeghiriol ag ay oil\AH MY (3000dkz, CDCls): 2.4 (s, 3H),
CHHSERQC 09@1 c)

+6 4-Fl i%r@%%%nét yl7|b3ﬁ(g’n1y}p)' met hanol
4- Fl uor o- 2- et hyl benzoate (15.3 g, 91 mmol ) was

' | ved .in THE t f itrogen. The
@ GG HiamadaD Bt S e dRITE nddi ng Li ALHH (4 4 o
] : w Al
@ lﬂli!l@ronm&h)‘lﬁhe%%h#ethaﬁoﬂg ﬁ .5'\,%82 rrﬂrﬁgl_) yagtaisga%a hleéﬂi’éilg £100 mL).

roomtenperature for 1 ( , aqueous
Thenamoyesvas qepled40 8°€ heforaraddingBOE1, (103,22 90 mokyrtherastdedd for 30

P08 s SRR 0 e SO0 % or B8 wer
remioRE@bY 3l apt@stiont fbll6weEBy fefaddition &@H@I%Tﬁ@%lb@rﬁ%ﬁ& ferR¥ining
evaporation and there was obt ai ned fl g (90% of

traces 0 $Q6Tovere eraneyated erse menst KhereWas obtainedi 13,0 g HOQW of 1-

o Syt % ol il e 24
3H) Hia(s 0212), Ge8- 9l (tve OHE V3 (m, 1H).
(4- Fl uor o- 2- net hyl phenyl ) net hanol (11.5 g, 82 mmol)

was di ssolved in CH2A 2 (100 ni).
(e) (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)
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
CH;Cl, (50 mL). The organic layer was washed thrice with water and then dried over
Na,;SOs. 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-
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The m xture was cooled to OC before adding SOC12 (10.7
g, 90 mol ), then strirred for 30 15 mn at 0C and

W0 b@a/18344 oom t enperature for 1.5 h. The sol vePCT/aEa#04/000901
excess of SOCl2 were rermved by evaporation foll owed
by the addition of CH2Q 2. sol vent and renai ni ng
traces of SOCl12 were evapora d once nore. There was
obtained 13.0 g (100% of 1-

fludgr- PRy LD essionss & o ot T R (00 Bl Hep: 23 s, 3.6
(s, @H?'678 9.0(m 2?1)')7 3?m311€1 1H). 20 (e)

| uor o- 2- mét hyl pﬁenyl)acetonltrlle
1 (Chloronethyl) 4 fl uoro-2- nethylbenzene (12.8 g, 81

(0 ?@-ﬁtf%fﬁt MZte%%zgo aﬂif%"ﬂ' Yo bul%nterlzqi?rile
(4~Flﬁbf0ﬁ®-ﬁle)€lh(§?ﬁ€h@l)ué€tmﬁ&ﬂé e glsm PR/ d(s%ewecgm 'f‘HP (25 mL), was

nmol ) and water (50
addeg e @ﬂ@@ewomf Mg@ulsg,sﬁﬂ%m BineeH] oﬁoﬁ%mql)nnc K?aﬁamL) under

a stgﬁ:%ﬁg?ignsxtré% d{]ﬁﬁlé %}mi{%—lgee\ggg 121%}{'!1 At reﬁh)lc r\{ll%gh n(f{lated the reaction.

e aqueous’

Themeaction rdceeded adfhust extbrhal hehtiey 1@& it wh@e@oﬁ&h@ylsﬁél%eneratlon
tion of aqueous sodj um hydr oxi

d ddi de (5M.
of 8P GEHP L TIRAMHES S PRt an Bengnié- b{eﬁwethgwweﬁayg’qb-w-pyran
(10% gﬁgﬁx?fggr ﬁl%m%ﬁﬁ Cyziy r‘éva% h8fediTht ﬁxﬁgtal‘ﬁ% f\{?sl s(,:tierred at 0°C

The org ayer was washe
for &0 tnkin wad drenaat dodrh tﬁrmmbratmﬁ ownnglﬁﬂl‘lli@ﬁﬁ(m;:e wWiseposcddwemet an

aquiis RBpn e RREh vk ey bnge BiRatier Hihpmbined organic
solttldaSivdre dh&d Svatas,90) Ald@en - s@)l\&n( WadBvapbratedl. Y& product was
2004/ 110344 PCT/ SE2004/ 000901 84

purifieddyshpometoriappy enyilira gelasing €HiCle and there wad obtained\RAR g (72%)

of %-%Q-W :}%Qiﬁ%éwﬁ-g’—(t% rjlhy%'_g-ZH?’pyGran-&-Syloxzy'S%utagén?t}iYé 2(1)8 an oil. 'H

NMR (34)0|'MHQI obTi4yet.uy. pbﬁrm{)) 241 (6,13, 3/ay3l6 om221), 3.8-4.0 (m, 2H),

an- 2-yl oxi%)t ut anenitr
426% ﬁ{hdir Ay bﬂém?—l}ib&e‘t@m Hle (6.0 g, 40
mmol ), dissolved in THE (25 nL), was added to a
suspension of NaH (2.1 g, 60%in mneral oil, 52 mmol)

(8) [ (F R B-melylpheiei )-4-gte8tzhﬁhm|2(ﬁ-pyviahf29geny )bilthE amane )

t t
o S R o B TSP V1
mnﬁﬁa’&zisrtgssﬁ)w’edln Binah&Ir (@Y RAT) ahB %oﬂéeﬁﬂﬁied Qﬁﬂﬁf}@% @b mP). Raney®

gas ceased he m xture was cool
nickel é@pbndﬁduetwmy(pn@teamwdﬁ@ R4 ap;yd.ed lancl the(mﬁtlﬁe g/as Slernately

eva<'r:] 5)'1()ed) éldt%g oé f?lll'Z?g TB? %?e \%&) thet\{vaturrec{j und%r H, at room temperature

until the consumption of gas ceased. The catalyst was removed with a magnet and the

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)butyl]Jamine 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-
4.6 (d, 1H), 6.9 (d, 2H), 7.1-7.2 (b, 1H).

(h) 3-Cyano-N-[2-(4-fluoro-2-methylphenyl)-4-(tetrahydro-2H-pyran-2-yloxy )butyl] -
5,6,7,8-tetrahydronaphthalene-1-carboxamide
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for 30 mn and then at room tenperature overnight. The

m xture was poured over an aqueous sol ution of NH4CL,
wokioghiosas extracted twice with ether. The conmpCTieER004/000901

organic solutions were dried over Na2SO4 and then the

sol vent was evaporated. The 8%roduct was purified by

chromat ography on silica gel®™using CH2Cl12 and there

was obtained 8.1 g (72% is of

o FibippratarahnphD ALk SRR R ORI R0 A0%, 1.4
Bhano-5.6, i ; 0.

oS it b ot ROl ST R 032

g, 1(6mnt) and7DEC((351g:N)L. 7nigyl) were mixed with CH,Cl; (5 mL). The mixture

wad i o o ParfpahR RSN oha e b REYAE iR Gl >
evaﬁgi(aéedﬂrﬁ@ pRyddciWRhspirFamy! clarcénz(t%%%?ﬁl}hw sitic® lmgingméthynol and

xy)butanenitrile (4.5 g, 1 ) was dj ssolved in
CHeCh 40%H2% thrgol)aﬁael@m@btanOW el Wg)qof@z@yaﬁg)l\?— [2-(4-fluoro-

2 RS RERIGE o 2 e BRI
carBoMhnfilielshe tbant. tH NKIR (Fbe Millx (D EI; W 0-1.8¢m, §H)72.84.1 (m, 1H), 2.4
@ 6. Laeln e cat S 1 dd+ S0 08 AR 2Ll 0 e
7148 éﬁ%ﬁ}éﬁ%@ﬁlﬁ?i@lﬁ@ﬂﬂi Ay @18¢- and the solvent was

evapor at ere was obtained 4.1 g (90% of
[2-(4-fluoro-2-nethyl phenyl)-4-(tetrahydro-2H pyran- 2-

) $roy N A B a ey sty g o APt B -
meé}{yg,gﬁ%c_@-lt\éﬁ[jazhy%}?mpﬁthalehgnl -cboxatiide 7.2 (b, 1H). 30 (h)
[2-f4-Bloow-2-mashyiphernydnd(tetrahydre-2 Hapiyar-8-viexphutyHaming (8,60)s, 1.3

b []1-.5,- 6, 8- . thal - . .
mun A5 mshith i B B A8 2 sty werganixed with
DME ¢ ((*mE). UkfeGn#tiive twitg Is eyt thor-téinpératiny fbr 8- dlls iherafilidied and
yl oxy)butyl Jam ne (0.40 g, 1.4 rm&]ﬁ% ) ) .
dilged g I @ 7130 mb). e bl ide pAPHhrice with R gayqous solution of
with: the residue
AL RO Sy o TR0 e
dissdIx¢dine 1:0asixatré bf ettlylbdcetatomdtethmy ket solwiomseasrwaghed tnige with
t he, sol.vent was 5 The

o L B 2 S R Pk 450 me
45 5, BN o AR B St S o
N-metimt-Byp, héeatsahy debngplshalaey trearborampige an am ol SkYMR (300 MHz,
le@%#@iﬁ%%%ﬁ??t(ha' (?:- I1 O iégb?;;amg(:';e’ as a

2.0-2.1 (m 1H), 2.4
(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-2H-pyran—2—yloxy)butyl]-N—
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide (460 mg, 0.96 mmol) was dissolved
in methanol (10 mL) together with 4-toluenesulfonic acid (37 mg, 0.2 mmol) and the
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-
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(d, 3H), 2.6-2.8 (m 4H), 3.2-3.8 (m 7H), 4.4-4.5 (d,
1H), 6.0-6.2 (m 1H, 6.9 (m 2H), 10 7.1-7.3 (m 2H),

wQ 20410344 H) . LCVS: mz 463 (M 1) (i) 3-Cyano-PeET/RE044/000901
fl uor o- 2- et hyl phenyl ) - 4- (t et r ahydr o- 2H pyr an- 2- yl oxy)
butyl]-N nethyl-5, 6, 7, 8- 6etrahydronapht hal ene- |

- car boxam de
[ 2- (4- Fl uor o- 2- met hyl phenyl ) - 4- (t et r ahydr o- 2H pyr an- 2-

cyabo Rt Dhth Iothed rsiuimiendnd b bR oere
tetrMyd8sha g&xfhalenwcaﬁ'ﬂ&(aﬁlﬂe as el?leolmﬁtl\m?[ﬁl (}9?(2 %\/ﬁgi r(fl?@lg)atl 0-2.3 (cm,

room -t erature for 3 days, then fi
6H);IQI4L(B;3HI)MQt61(s($HI:227 ~-¢.550mplQH), PiHe7 4 ¢érat SN was vvashed

thrice with an aqueous solution of KCN (10 nL 5% and

then thrice with water. The sol vent was renoved and

(k) Br&yans-faies fmbﬁﬁmnv&@zm )X &omz&z]wv%aﬁ 154d)7,8-

aceétate and ether. The solution was washed thri’ce with

tetrz@vc&m@mhcdmee&%wmm@sm and then the sol vent was

S R T R AT G R TR A
tetrhhyfdydxﬁphﬂhawhe-)dyc)dﬂbﬁwdlde (350 mg, 0.89 mmol) was dissolved in CH,Cl, (15
nmet hyl - tetrah % ona hthal ene I-carboxam de

m Siogshotith Qqﬁswlp 3000 mplhangl he gixture was
(4 . .

b S o R A R iy

satiBated edlntibny df NaHOK:lg| waeadtied and theamxd&e was then stirred vigorously

for ikh%ﬁgﬁrggﬁ{ﬁa%)v%gvﬁsﬁ cﬁp’{{ﬁ Waﬂ qy arPd tIAfen( lt)rl e q‘ﬂg g(gl?ltlgn was

drleGQIVQVNaECﬁp aﬁd&hé %16@1'@ YAE RRRRRE 'E?'e% rhfiGif "[‘B@W&sdcﬁ)tamed 310

mol ) was di ssol véd i n nethanol ( m.)
mg %Rj?é) 3'%?cy\arnohNi[2~t(é+ﬂmene%ﬂmhndpl@nal~)r4jo:s®myiyzv-me®yhﬁqﬁl,7) 8-

oGP R o BBt of AR MR TR T 045 om,

19H), 6.6- ﬁtl?&ﬁ%mas 8a(<§dﬁqi) ao18:he/z399aMi-¢) 'sol uti on was

t hen washed with brine, dried and the solvent renobved
by evaporatl on. There was obtained 350 ng (92% of 3
Metlwod2Y04/ 110344 PCT/ 552004/ 000901 86
vl

as an oil. 1H NVR (300 Mz, CD613)

2.4 3 2.6 .
(cm(ZH) Hzc, (k) sgw

fl uor o- 2- net hyl phenyl ) - 4= oonutyI nmet hyl -5, 6, 7, 8-

t et rahydr onapht hal ene- Ir boxam
CN

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 observed, which was conducted away by means of a tube. The mixture was stirred

at room temperature 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,Cl, (100 mL). The organic solution was washed twice with brine, dried and then the
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3- Cyano- N-
[ 2- (4-f 1 uoro-2-net hyl phenyl) - 4- hydr oxybut yl ]
W0 bboneidsyd -5, 6, 7, 8- PCT/SE2004/000901
t et r ahydr onapht hal ene- | - car boxam de (350 ng, 0.89
mol ) was di ssolved in CH2C12 (15 nl) together wth
Dess-Martin periodi nane (410 , 098 mmmol ) and the
m xture was io stirred at roomterrperature for 4 h.
sol ved

SOl RGN VPR CURPSP e DS RBIFIOEs S ick (G o dcdcbramg by dro- -
1nd@?1—>5tﬁ}’e?hzﬁ aﬁe LLBorRt ma{?ﬁgl ‘Hﬂ%&%ﬁ% zgtg]c(:}h; ﬁﬁhﬁz (g, 2H), 2.6

ani c er was was
(s, BHDhZeQ(tTHé) Sal (11 2dn TWals, 1Hy, 7edsplidy. Na2SO4 and t he
sol vent was renoved by evaporation. There was obtai ned
310 ng (89% of

(b)37wam9muahc25(cérédxw&acza et hyl phenyl) - 4- oxobutyl ] - N-m
th , 8 i s tetrahydronapht hal ene-1|-carboxam de

1- (’&@r%no@»fdmwimm:(iﬂm -Mybethanoe 8.6 2136 mnel) (wasdissdalged in
dm%el?%gratf&ﬁ]g,e {TOO%E{)J) angd t% tﬂe SOll;.l’[l_(!)n wer%dednl(I aCl%)9 EMOln%L ™, 200

mnfol RN 0H[02) nk- (3 M, Izoo mﬁﬂe ﬂEﬂe)mﬂmﬁ& kg thieheed b HEAYor 1 h
I i ndane- 4- car boxanm de F

and, then gilgae with veater R0 mai-)189dlumdé/ﬁossﬂfyp (& rga?%@ famol) was added.
Th@nﬁ&@%ﬁs’\g%ﬂgsi hbtlkr, gt?dlﬂ%@lth%ﬁceﬁkrﬁ%ﬁlI—Y@dantir{gerbextracted

CH2C12 (15 ereupon mnium C
twiey withrether (B mbly dtheduganigsodutéonni sy ashad 6vith beingpdidedsand then the

solfh e puapostied 1 s B v ismied WiHbCoW GEGTE: G49°O), then
filtsrbd bifedld %@eétTﬁ&Q WaE Bblafedtur £ (§2%) of mlﬁnﬁlﬁﬁlaﬁlg—%ncarbox)yhc acid

bromi ne (9. 6 mmol ), dissolved in CH2C12 (50
as mdanl@t@daldl 133 NMR 2300 MHzAGBEO0D)120-252 (g; RHp.g2.2(t, 2Hp.1 (t, 2H),

2 h was followed by pouring the
18#é E%ﬁﬁQbUre over ice (200 g). The flask was

washed with additional CH2C12 (100 nmL). The organic
solution was washed twice with brine, dried and then
(©) t h8renyinderng-1-radwaamigde) SE2004/ 000901 87 sol vent was

TRURIRAEAE <y 18, I P B o6
wersahiixed watheZHAT1, (SU-inNWhérﬁﬁﬁbﬂ\blMF QDCHRY): wR. aHdé?d ZAﬁfﬁ 1 h at room
tem% a’turé tlg r(néx’stﬁrf gﬁ'_gs'po%fe% ir(ltto'a r%il;?uire %f %onctentratg?l NH40H aq (20 mL)
and ethanol (100 mL). The volatiles were removed by evaporation and the residue
partitioned between ethyl acetate (100 mL) and water (50 mL). The organic layer was
washed with brine and then dried over Na;SO4. The solvent was removed by evaporation
and the solid residue was treated with cold CH,Cl,, then filtered off and dried. There was
obtained 2.0 g (68%) of 7-bromoindane-5-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
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
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5 (b) 7-Bronoi ndane-5-carboxylic acid
1-(7-brono- 2, 3-di hydro-|1 H i nden-5-yl ) et hanone (8.6 g,
w@sooaroi3y4 was di ssol ved in di net hoxyet hane ( 1POI/812004/000901

and to the solution were added NaClO aq (200 nL 1M

200 nmol) and NaCH aq (20 10 M 200 mml ). The

m xture was heated to 50C f 1 h and then diluted

vvlth water (200 nli). Sodium pyrosulfite (5.7 g, 30

was, added. 10 The m xture was

obsg@ﬁcg ,’]}heé)alert: pvas SHTed gty rg?lgaerp@ra%edf(irl\ﬁéﬁm&gpggl& epd)ured’ over ice
(50 %g"iﬁh% &%ﬁgﬁ)ﬁﬁfm@ﬁ%@ﬁﬁsk Jﬁavé%hs@amqls OHLOR (5®EL) and

rine, dried and then the solvent was
watexv(aﬁmnla). dtle ofgwlcslayaravasemsu@cbtwmwuthé»armeoﬂrwdtqvemeiSm and

ther, the sgﬁzpéq \H40C\:2,ap3ra EE% /é ll%l?rrese} eegeé(ggﬁt 81adr gt)i(ly ol and then
flltxﬁféﬂ %ff Tﬁe Bnatéiidl dvaWa@lﬁdd&blth déid Nﬁéﬁlz(rﬁﬁ) @nd\flﬂén dﬁEIBCIh)ere was

obtamﬁd 2 gg(ég%) olil) m)brom@yn(danesﬁgbﬁa@pﬁﬂrah@s@ <G R d%ﬁﬂ\/&* (300

ME P BhPart Al 0ot i, A8 T4 G R eg IR ) °™

g:HﬁClZ (50 nmL) whereupon DMF (100 ng) was added. After
at room 20 tenperature the m xture was poured
() i trCoaroindanet-carbpxiséht r at ed NHAOH aq (20 nl) and

In £HLRML ﬁé@ﬁ)rﬁh GV S?A t 19 BSr) MRYrSmbRIIBYES-cabbonitrile (1.18 g,

evapora Ion a e res partitioned between ethyl
5.3 anadlwes (nil@é)d Whl)l DIV (5@ tds), t(ls(mphg:)xylphh@hmegmﬂadlumyé phlonde

o L5 RS b BB R0 AL, R0 709 o

di d tbaded with
o AP ER g <t s e

carBerbmonwridel rte-Boeedntsox zsiepeatessd tam% amththﬁap PR monpgjde was

1ntr()¥§ceg,;bn%1 3 p&sglrgD?%% g olgglagi,zq% ( %ggtlfﬁb'fﬂlx %Qa% B@ated to 90°C

for 500 and-tHer &boldd o, roamlelﬁperatlll'@ ThE cBntest, wéd-{)‘ansfedl)ed to a beaker by

- Br onoi ndane-5-carbonitrile

meansEf s (HAHaLS 266 MBIk FA0TELY. ifhg Arggmigglayer yas sepafated off and
4
pre 1p§gt%ﬁ%)%ésr}e%§ilt§y gl%gl & hyl Mo ﬁgé’(ﬂﬁrl 5}%%:]3% a(:tlhfﬁadgm)th conc.
HWia6¢ eyt @diradtedHiRiCE 2vithldheri(0 nds. "Ehhj@unbiucrd ongawin @olutlons were
R B, B0 YR B 57 SR B SR 4 i
wa§ fréﬁté@ %tﬁtco[cpepﬂzéﬁ npek Bltthi&l IPhnBheAldfie@Thetd®bs Pabined 0.6 g
(60%) of 6 cyanomdane -4-carboxylic acid as a solid material. 'H NMR (300 MHz,
CDCly): 2.1-2.2 (q, 2H), 3.0 (t, 2H), 3.4 (t, 2H), 7.7 (s, 1H), 8.2 (s, 1H).

(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 [(2S)-2-(4-fluorophenyl)pent-4-en-1-yllmethylamine (Bioorg. Med.
Chem. Lett; 2001; 265 - 270; 200 mg, 1.0 mmol) and triethylamine (200 mg, 2.0 mmol)
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
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(50 g). The remaining material in the flask was washed

out using CH2C12 (50 nL) and water (25 nL). The
woe@anis44 ayer was washed twice with brine, drP@dSE2084/000901

Na2SO4 and then the solvent was evaporated. The solid

resi due was treated wth co%%arret hanol and then s

filtrated off. The materi al s washed wth cold

nmet hanol and then dried. There was obtained 1.2 g

& (0Nt & <y RS {308 Tprsphensibea) 4 &5- £ AR lipgane 4-
carbézc%pﬁie]as GRoit Nl\ZR%d(ﬁMH]ﬂ:Dc%)Gzosz | iki) 2HY,@)2 (t, 1H), 24 (m,

anol ndane-4-carboxylic acid 10 In a flask deS|lg[
2H)f 26 (81461, PBed4 (medKhrax] (dd21xP)8-3.9 (dd, 1H) 4.9-5.1 (m, 2H), 5.4-5.8

7- br onpi ndang- 5; bonitrLle .18 g, 5.3 mmol) was

o, GG LR 7RI 1T 1 e 18 9 >
bi s(tri phenyl phosphi ne)pal | adiun(11) chloride (0.1 g,
0.14 mol ), triphenyl hosphlne

(8) tG-ConrtoyNel(i? SHe2- (&ﬂ@org»p avh-4raEby Uah’dnéﬁrléfffa(lg]%“fz[bmm’de

I I £l -
T

cyah&PERL.SH2 §4Iﬂu6ﬁﬁahamyi);tehem-enar jd@w-nmﬁwhndmew’&sarbexanude rather
i ntroduced until ressur e, of

d.
than B4 - elhoraaieadD b don | pOF s thﬁhne i Bield

0 e t ), 6.6-8.2 (cm, 6H), 8.0
9} P RGN0 ML STBELE 0455 2 CREL AR ) S5 o
(s, AT, w8t @y 100 nlL). The organic |ayer vvas separat ed

off and precipitated Pd was renoved by decantati on.

The aqueous | ayer was acidified with conc. HC and

Mellifegxtracted thrice with ether (50 ni). The conbi ned
—o-r-g-a-n'rczsol ut| ons re 2 vvghedvmth brlne d| ed aghthalene-

resi duy vvastreated with cold CH2C12, then f||trated
—@Ef’——%m@—l'c €t hen dried. There was obtained 0.6 g (60% of

6- cyanoi ndane- 4- car boxyl i ¢ aci lid material.
1H NWVR (300 MHz, CDC13): 2.1-74 H, 3.0 (t
2H), 3.4 (t, 2H), DL AS AN, 8 1H) . 25 (f)
6- Cyano- N-[ (2S)-2- (4 T udropﬁ“enw ¢ - 4-en- |

-yl ]-N-met hyl i ndane- 4- ca xam de
6- Cyanoi ndane- 4- car box aC| d (150 nmg, 0.8 mmol) and
oxal yl chloride (130 ng,¢70 mml) were mxed with

CH2C12 (20 mL) whereupon I._DI\/F (100 ng) was added. After
1 h at roomtenperature
(a)E {Exg%ﬁ)yz 3: a(ni‘zanJSl;B?V @Qbﬁmbeldt}?ﬁ@ggagi@l-z%eswbw}%hyl ani ne
i oor Chem Le
Metin 3riapys, @M-qerra@mwaamwnwmrwﬂ%@ ée%%%ﬂ%%‘p Khjmy 1948,
S70RRE G} By 3 Bt e b Ry 8] R egtol et i nito-
5 671etemhymapmhalemp@aamwatem d) pwaddistolwedsn methanobF0 mL).

Thgﬁﬂygglgglg? g‘gghng\glbi/l)\ IOIIQPPE!@'L @ﬁg{gﬂ&aﬁ&bﬂ@%ﬁ %Fyst &P fb g) was added.

The mixture was stirred under Hy at room temperature until the consumption of gas ceased.

The catalyst was removed by filtration and then the solvent was evaporated. The product
was separated from its 4-amino regioisomer and by-products by chromatography on silica
gel using CH,Cl, and triethylamine (98:2). There was obtained 0.24 g (39%) of methyl 3-
amino-5,6,7,8-tetrahydronaphthalene-1-carboxylate as an oil. 'H NMR (500 MHz, CDCls):
1.7-1.8 (m, 4H), 2.7 (m, 2H), 2.9 (m, 2H), 3.8 (s, 3H), 6.6 (d, LH), 7.0 (d, 1H).
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WO 2004/ 110344 PCT/ SE2004/ 000901 89 ng (62% of
6-cyan-N-[ (2S) - 2- (4-fl uorophenyl ) pent-4-en-1-yl]-N net
whgdoundaeme- 4- car boxam de as an oil. 1H NVR ( 32O1/8&04/000901

CDC13): 2.0-2.1 (m 2H), 2.2 (t, 1H), 2.4 (m 2H)),
2.6 (s, 4H), 2.8-3.4 (m 4Hé037(dd, 1H), 3.8-3.9
(dd, 1H), 4.9-5.1 (m 2I—I) 4-5.8 (m 1H), 6.8-7.1
(m 4H), 7.2 (m 1H), 7.5 (s, 1H. 5 (9)

6- Cyano-N-[(2S)-2-(4
fl uor ophenyl) - 4- oxobutyl ] - N- et hyl i ndane- 4- car boxam de

®) jﬂ&hﬁ %ﬁ@;&ﬁ%@ﬁ%ﬁﬁg@%zmmm&a@mus way to

Methyle3+ambhd- ﬁzs),s-mt(ahydmummlmyn yasboxylate €034 gy | - mmab s

aslhsdy TS AL D e e plgiop s ten
dﬂuté&\m; Qulep Smﬁm) dfébdﬁMh ﬁitHgite (g o] S9g9 %o mﬂddl)l,\l&ﬁsdlaﬂnmmmr (1 mL)

wasGidyled &@Wls(eswhﬂqw)olmg vath(ag exlql:alal 1q’g§igwﬁ@a thg '§hq:fq§@§§ p};qmpltate

fl
B T T
matPEAIYds dBredTh B0 eﬁswcﬁdorbveﬁPMtalnd ltiyeate omas pbitainet &RF- ¢ of a pale
-carboxyl ate Meth

brown poweler. % Porfio of é}i-‘i dingenynaphintermediate (93 4peo¥ss hepled to 130°C
untl\ql\% %g%&rgs %’1’?6*1] Fd wtépfu%ﬁe‘%%eﬁtlx%? 16-1884C fdr- Fméh andl dB@Sﬁhé to room

am nat e S regl ol soner
temferaturé,ah Eeshiue, waspattitoned bctmmaptﬂltbhmdeqaglratgd NaHalOg solution.

MDY e TR
ovek ﬁ%ﬁs@ﬁtlﬂeﬁﬁfveﬁtow&sgev%oﬂﬁa apddree wad Bﬁtaiﬂeéi L0mes (83%) of methyl

stirred under at roomtenperature until _the

3. ﬂuormsfu,ﬁ?’ti% cmrabyd@aaphﬂ@é@@dl c letaenpy otl. HENMR (90 Hz,
ra
cobfol bR A R AEES A DL TR AR SR pn i T,

and by-products by chromat ography on silica 25 gel

usi ng CH2C12 and tri et hyl 8:
(©) oot 67 Swegabboganphagient rrkondiG e o 6. 7 5

teggat%gn B@@g@&%% %%%,k-t&?arh'%l)&ihﬁ{tﬁa@%e fRaokyladkH3 g, 0.18

mmol), LiOH (27 mg, 1.1 mmol), water (2 mL) and THF (1 mL) was stirred at room
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 MgSO4 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, CD;CO CDs): 1.8 (m, 4H), 2.8 (m, 2H), 3.1 (m,
2H), 7.0 (m, 1H), 7.6 (m, 1H).

(d) 3-Fluoro-N-[(2S)-2-(4-fluorophenyl )pent-4-en-1-yl]-N-methyl-5,6,7,8-
tetrahydronaphthalene-1-carboxamide

The compound was synthesized in an analogous way to that of Method 20a but using 3-
fluoro-5,6,7,8-tetrahydronaphthalene-1-carboxylic acid rather than 3,5-
bis(trifluoromethyl)benzoic acid (yield, 77%). 'H NMR (500 MHz, CDCl;): 1.4-4.2 (cm,
16H), 4.8-5.0 (m, 2H), 5.6-5.7 (m, 1H), 6.2-8.2 (cm, 6H).



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). WD 2004/110344

WOEAASHEBOO4/ 000901 90 (b) Methyl 3 fluoro-5, BCT/SE2004/000901
8-t etrahydr onapht hal ene-1 -carboxyl at e Met hyl
3-an1no-5,6,7,8-tetrahydron3ﬁhthalene-l-carboxylate
(0.34 g, 1.7 mol) was dissolved in agueous 48%
tetrafl uoroboric acid (10 nL) and the resultant
solution was then s diluted with water (10 niL).
Sodiumnitrite (0.13 g, 1.9 muol ), dissolved in water
) -Ne& s59de0 hpIg-4WNob 1y LON iRy 1S, 6, 7, 8an

© éﬁl@)ﬁéw@ﬁ?ﬁ%@%ﬁ?ﬁme folry%d prgyci pitate was

tetriksyalronphtimjerfer 1-tarviammidand t hen washed with dil uted
tetrafl uoroboric acid. The solid material was dried

The ddnibuBY s GFhREsiRIGh alPdRdogRd waeioahmas Mdthed 26isibit.udihg 3-
g of a pale “brown powder. A portion of this diazonium

flucselN-[(28)-2+(#eittioatphel P ipenty}-enelsy rdbmsthyl-§,61 88 ¢etsahydranephthalenc-
R R A RN AT
bis(ifitu Bty RS e drae @;@‘?IH MRS ML EDEERTH-4.2 (cm,

aque F was extracted wth ether

16130d.2L N8 (&AMd¥e® @ Uani ¢ sol utions were dried over

Na2SO4. The sol vent was evaporated and there was

obtai ned 27 ng (23% of nethyl

3-fluoro-5, 6,7, 8-tetrahydronapht hal ene-1-carboxyl ate

as an oil. 1H NWR (500 MHz, 15 CDC13): 1.8 (m 4H),

2.8 (m 2H), 3.0 (m 2H), 3.8 (s, 3H, 6.9 (m 1H),

7.4 (m 1H. (c) 3-Fluoro-5, 6, 7,

8-t etrahydronapht hal ene-1 -carboxylic acid A m xture

of met hyl

3-fluoro-5, 6,7, 8-tetrahydronapht hal ene- 1- car boxyl ate

(37 mg, 0.18 wmmol), LIiOH (27 ng, 1.1 nmol), water (2

m.) and THE (1 nL) was stirred at room 20 tenperature

overni ght and then partitioned between ether and

wat er. The aqueous |ayer was extracted thrice with

ether and then repeatedly with ethyl acetate. The

conbi ned organic solutions were dried over MgS™4 and

the sol vent was renoved by evaporation. There was

obtai ned 15 ng (43% of

3-fluoro-5, 6,7, 8-tetrahydronapht hal ene-1-carboxylic

acid as a white solid. 1H NWMR (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-[(2S)-2-(4

fl uorophenyl)pent-4-en-1-yl]-Nnethyl-5, 6, 7, 8-

t et rahydr onapht hal ene- 1- car boxam de The conpound was

synt hesi zed in an anal ogous way to that of Method 20a

but using 3




30 fluoro-5, 6,7, 8-tetrahydronapht hal ene- 1- car boxylic
acid rather than 3,5- bis(trifluoronethyl)benzoic acid

W@ g00ehth3447% . 1H NVR (500 MHz, CDC13): 1. 4-4.PCT/813004/000901
16H), 4.8-5.0 (m 2H), 5.6-5.7 (m 1H), 6.2-8.2 (cm
6H). WD 2004/ 110344 PCT/ SE2004/ 000901 91 (e)
3-Fluoro-N-[(2S)-2-(4fl uor op??enyl ) - 4- oxobut yl ] - N- et hy
| -5,6,7,8- tetrahydronapht hal ene-1-carboxam de The
conpound was synt hesized in an anal ogous way to that

Claims \et hod 20b but using 3 5
fluoro-N-[(2S)-2-(4-fluorophenyl)pent-4-en-1-yl]-N net
hyl -5, 6, 7, 8-t et rahydr onapht hal ene- 1-carboxamni de

1. A abm@burdd@ithe general formula (I)
N ( S)-2-(4-§I uor ophenyl ) pent-4-en-1-yl]-N-nethyl-3,5
- bis(trifluoronethyl)benzam de (yield, 68%. 1H NWR
(500 MHz, CDC13Hetd 6-4.2 (cm 16H), ®.2-7.8 (cm

6H)_, 9.8 (s, 1H). 2004/ 110384 PCT/ 9E2004/ 000901 92
Cainms 1. A conpound he-Osgera r}_&a (1) Het p
RL N1k Ar | R4 R2 R3 s m |wherain Fis an

6- oMR47- menber ed
one nitrogen atom
al kyl, C3-C4

optionally substituted 4-, 5-
het erocyclic ring having at
10 R1 i s hydrogen, hydroxy,
cycl oal kyl, C2-C4 al kenyl %&2

@)

wherein
Het is an optionally substituted 4-, 5-, 6- or 7-membered heterocyclic ring having at

least one nitrogen atom,;

R1 is hydrogen, hydroxy, C;-C; alkyl, C3-Cy4 cycloalkyl, C»-C4 alkenyl or C-Cy
alkynyl;

R2 and R3 is each and independently selected from hydrogen, C;-Cy alkyl, C3-Cs.
cycloalkyl, C,-Cy4 alkenyl, Co-Cy alkynyl, C;-C4 alkoxy, halogen and cyano, provided
that R2 and R3 may not both be hydrogen;

R4 is C;-Cy alkyl, C3-C4 cycloalkyl, C»-C, alkenyl or C»-C; alkynyl;

Ar is an optionally substituted aromatic ring system selected from pyridinyl; 1-
naphthyl; 5,6,7,8-tetrahydro-1-naphthyl; quinolinyl; 2,3-dihydro-1,4-benzodioxinyl;
1,3-benzodioxolyl; 5,6,7,8-tetrahydroquinolinyl; 5,6,7,8-tetrahydroisoquinolinyl;
5,6,7,8-tetrahydroquinazolin-4-yl; 1-benzo[blthiophen-7-yl; 1-benzo[b]thiophen-4-yl;
1-benzo[b]thiophen-3-yl; isoquinolinyl; quinazolinyl; and indan-4-yl; or Ar is
substituted phenyl;

or an enantiomer thereof or any salt thereof.
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al kynyl; R2 and R3 is each and i ndependently sel ected
from hydrogen, Cl1-C4 al kyl, C3-C4. 15 cycl oal kyl ,
w@2eoda1@hkenyl , C2-C4 al kynyl, d-C4 al koxy, hBCDE2004/000901
and cyano, provided that R2 and R3 may not both be
hydrogen; R4 is Cl1-C4 al kyl, C3-C4 cycl oal kyl, C2-C4
al kenyl or C2-C4 al kynyl ; 093Ar is an opti onal Iy
substituted aromatic ri ng system sel ected from
yridinyl; 1- naphthyl; 6,7, 8-tetrahydro-1|-napht hyl;
2. Aglgpﬁ)@p}m@,pccogingg cH?}‘H’r13""1‘3T4311k)enzodi oxi nyl ;
1 7 .
H%f ls%g g??:g %‘P%ﬂltgtgg all gg? A Fl‘?e%{‘%t&%};cﬁ‘ix ring containing one
SQﬁmEre&ntregmmwms,oqw nazol i n- 4 yl;
1- benzo[ b] t hi ophen-7-yl; 1-benzo[ b] t hi ophen-4-yl ;
1- benzo[ b] t hi ophen-3-yl; isoquinolinyl; quinazolinyl;
aRrd i Bodt ¥droRV oAC aR&1:substi t ut ed phenyl ; or an
enantﬁgﬁég thgreg¥ orlg%yﬁgglt t hereof . WD 2004/ 110344
PCT/ SE2004/ 000901 93 2. A conpound according to claim
1 wherein Het is an OHtlonaII substituted 4, 5, 6 or

7 %@%&3&[3 Hulependepidy hydrpgeny Codatadaxiynbrlogan, CBg onpyano,
nltro i s hydrogen, hydroxy or Cl-C4
aP%Vf ;ﬁgﬁﬁsngﬁédﬁﬁﬁgpendently hydrogen, Ci1-C4

al koxy, hal ogen, CF3 or cyano, provided that both are
not hydrogen; 10 R4 is C1-C4 alkyl; Ar is an
oBﬂu%ﬁaKhymwbbstltuted aromatic ring system sel ected

frompyridinyl; 1- naphthyl;
5,6,7, 8- tetrahydro I-naphthyl qgui nol i nyl ;

2A8 IsCth)ﬁﬂfoﬁally @A ON by hng systern Qﬁéa&fjfrgfﬁcﬂ)bﬂdmyl 1-
5, 6,7, tetrahydrqu|noI|ny

sngphthyg; 3 64 Sate{ranxsired cpaphdiyl; m)ulmolmsl 2,3-dihydro-1,4-benzodioxinyl;
5 h
T T T —

15, 6grgz teftdahydroquiheavlia-4+yL; 1Hsageblthidphat-7-ylui-béze 8] tiidphen-4-yl;
IS substituted phenyl; or an

aﬂg Ogﬁgffwlé%@r%gl? Igﬂ“@ﬁynﬁlaﬂwn%ﬂ&bﬁndl n-4-yl; or Ar is

substituted phenyl;

or an enantiomer thereof or any salt thereof.

3. A compound according to claim 1 or 2, wherein Ar is an optionally substituted aromatic
ring system selected from 1-naphthyl; 5,6,7,8-tetrahydro-1-naphthyl; quinolinyl; 2,3-
dihydro-1,4-benzodioxinyl; 1,3-benzodioxolyl; 5,6,7,8-tetrahydroquinolinyl; 5,6,7,8-
tetrahydroisoquinolinyl; 5,6,7,8-tetrahydroquinazolin-4-yl; 1-benzo[b]thiophen-7-yl; 1-
benzo[b]thiophen-4-yl; 1-benzo[b]thiophen-3-yl; isoquinolinyl; quinazolinyl; and indan-4-
ylL.

4. A compound according to claim 3, wherein Ar is substituted by one or more groups
independently selected from cyano, halogen, C,-C; alkyl, C5-C;4 cycloalkyl, C,-C4 alkenyl,
C»-C4 alkynyl, C;-C4 alkoxy, nitro, trifluoromethoxy, difluoromethoxy, trifluoromethyl,
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3. A conpound according to claim1l or 2, wherein Ar is

an optionally substituted aromatic ring system
w@edogatmas from 1- napht hyl ; PCT/SE2004/000901

5,6,7,8-tetrahydro-1-napht hyl; quinolinyl; 2,3-

di hydro-1, 4- benzodi oxi nyl ; 19 - benzodi oxol yl ;

5,6, 7,8-tetrahydroqui nolinyl9"5,6,7,8 25

t et rahydr oi soqui nol i nyl ;

O3 BB R LG G ekbtp: tifaprertaslgyifonyloxy, C;-

C g.lkgpﬁ; Lold I@o@hgcj,lﬁ-yl ; isoquinolinyl; quinazolinyl;
an m%aﬂ]- Af NI4T A compound according to claim 3,
wherein Ar is substituted by one or nore groups 30

| ndependent | v.. sel ected frpom cyanq, .hal ogen, -

5. A BRpRSIReaisic g ) & £3UeiIa A dn oS Ttoges gy
al kynyl, Cl1-C4 al koxy, nitro, trifluoromethoxy,
di f 1 uoronet hoxy, trifluoromethyl, W 2004/110344

6. APCTNBRITCYLOYIR0e clajay 5@1\m|@zphalA|z9s Bheiny} swpbtituetlicits 3- and 5-
po e G g, el i i cvno

andGlitr€4 acyl. 5. A conpound according to claim1 or 2,
wherein .Ar is substituted phenyl. 5 6. A conpound
according to claim5, wherein Ar is phenyl substituted
e : T . ! g

7 ARS8 pROEL. el R WBEGARAIERS Y or

posiicartry a grodp mdependeiQy Feledted fromchabaieacCpCahtkyl 4l C|-aY alkoxy.
6, wherein Ar is also substituted in its 2- and/or 4-
position by a group independently selected from

8. A8bBp&ihd dedorBthgab ki) oROEE &&‘mﬁ‘h-gj xlgﬂe%m th@het@rto%gam%@ﬂet is

according to any one of clains 1-7, wherein

conpegted tocthe rest of the gnalequls & ongofi theatitrdganmteme of thetringf t he
nol ecul e at one of the nitrogen atons of the ring. 15
9. A conpound according to any one of clains 1-8,

9. Abenpdind dcberdhgtie g yhd beclhinddl -BleWhdrérin &R HREe6 clit @il Het is
t he fqr oup of optionally substituted piperidino;,
selegtsd; fEnma theyerevn et ontipnally substipuetpipeiding mptiopally substituted
Stk . i di :.0Nti i . .
o2 BORORY SBAEEALA 0 pRD BLRSE ol Bt ptionat
substittifed mahtepasal optiphallyestbstitieduhipholphodino pgitionnldy substituted

. substituted 20 thiazepanq; and optionally substituted
thiagepanpa .UOE%.IY %ebé%wgegkmaer%e%r ding to claim9,

wherein the heterocyclic ring Het is piperidino

10. A compound according to claim 9, wherein the heterocyclic ring Het is piperidino
optionally substituted with hydroxy, hydroxyalkyl, oxo, methylthio, methylsulfinyl,
methylsulfonyl, cyano, 1,3-dioxolan-2~yl, C;-Cy4 alkoxy, amino optionally mono or
disubstituted with C;-C, alkyl, C3-C,4 cycloalkyl, C»-C; alkenyl, C,-C4 alkynyl, acylamino
optionally N-substituted with C;-C, alkyl, C3-C4 cycloalkyl, Co-Cy alkenyl, C,-Cy4 alkynyl,
(C1-C4 alkylsulfonyl)amino optionally N-substituted by C;-C4 alkyl, C3-C, cycloalkyl, Cs-
C, alkenyl, C,-C, alkynyl, one or two fluoro atoms or disubstituted by C;-C4 alkyl and
hydroxy.

11. A compound according to claim 9, wherein the heterocyclic ring Het is pyrrolidino

optionally substituted at its three position by fluoro, hydroxy or oxo.
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optionally substituted with hydroxy, hydroxyal kyl,
oxo, nethylthio, nethylsulfinyl, nethylsulfonyl,

W@ y@n010314 3- di oxol an-2-yl, Cl1-C4 al koxy, am noPCT/SE2004/000901
optionally nmono or 25 disubstituted with CL-C4 al kyl,
C3-A4 cycloal kyl, C2-C4 alkggyl, C2-C4 al kynyl,
acylamno optionally N-substituted with Cl1-C4 al kyl,
C3-C4 cycloal kyl, C2-C4 al kenyl, C2-C4 al kynyl
(C1-C4 al kyl sul fonyl)am no optionally N-substituted by
Cl-C4 al kyl, C3-C4 cycloal kyl, C2- C4 al kenyl, C2-C4

| kynyl \ } 1t i€ énd¥pholino or

12. & cpogng dRErh e g R B e B e e B

thichforfhdinaoptiondiyr sebstitited ahis sulfinytdn by oneigr g oXygen.
pyrrolidino optionally substituted at its three
position by fluoro, hydroxy or oxo. WO 2004/110344

13. 5%({@%9@ %&9&&%@% c138n d2chafrEQiRA W thabte ety clioring Het is

erein the heterocyclic ring Het is
piperazipb opiiorally substititedrat tha dHiinegemton I GyCotlkgl Cotisalkenyl, Co-

its sulfu t by. ope, or.t e s 13. A
. Shrmpirat actbrfiice o A1 R PREe R &S o™ 0 ha
the heterocyclic ring Het is piperazino optionally
substituted at the 4-nitrogen atpn1b¥ Cl-C4 kyl
14. gecapapasinld @éagardingZo claim ank PR P cleisscy %ﬁ%@ﬂﬁ{ﬁ S hyqroggn-
al kyl sulfonyl or d-C4 acyl. 14. A conpound accordi ng
to claimany one of clains 1-13, wherein Rl is
15.hy ésrapamd acd@diby.to Any ongoficiginsclc t4,dviegein R 2sand Réaredpth chloro.
clainms 1-14, wherein R2 and R3 are both chloro. 16. A
compound according to claim15, wherein R2 and R3 are
I 1 ' 2 bhd RS addBbth @Hloro and attached in
16'%8%%?@# oagcqqﬂglgg[%gnyl el(rgi’ \rﬁlg?reildgﬁlr A conmpound
thealree and fogr positiony obthe pbénydIrimigns 1- 14, wherein R2 is
fluoro and R3 is hydrogen. 18. A conpound accordi ng
to claim17, wherein R2 is fluoro attached in the four
17.008bhb&Uthd a2Corditfl tBAny SnbyelElames -14 Iwheleia®epis fludro and R3 is
according to any one of clains 1-18, wherein R4 is
hydregényl .  20. A conpound according to claim1, wherein

18. A compound according to claim 17, wherein R2 is fluoro attached in the four position

and R3 is hydrogen.

19. A compound according to any one of claims 1-18, wherein R4 is methyl.

20. A compound according to claim 1, wherein
Het is thiomorpholino, morpholino or oxidothiomorpholino;
Rlis H;
R2 is fluoro;
R3 is hydrogen;
Ar is 3-cyano-5,6,7,8-tetrahydro-1-naphthyl.

21. A compound according to any one of claims 1-20 wherein the compound is the S-

enantiomer.
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oxi dot hi onorpholino; R is H R2is fluoro; R3is
woyanogsms Ar is 3-cyano-5, 6,7, 8-tetrahydro-| - PepbEdey4/000901

30 21. A compound according to any one of clainms 1-20

wherein the conpound is thedf- enanti omer. WO

2004/ 110344 PCT/ SE2004/ 000901° 96 22. A conpound

according to claim1 selected from

3,5-Dichloro-N-[(2S)-2-(3, 4-di chl orophenyl ) -4-(3-thi om

orpholin-4-ylazetidin- | -yl)butyl]-

22 %G&?ﬁ@%é%é&ﬂ[r%?gcﬁlm ! Sehcltjegrfcr)%rﬁenyl ) - 4- (3 nor phol i n-

3 5‘&@%«%@@? AR mﬁ%ﬁmﬁ t4 ﬁv'cbe” Bl pereridinal yDouty!l-

I)butyl] 3, 5-di fl uoro-
VR

nZam de; N
[(28) (3 4- Di chl orophenyl ) - 4- (3 t hi onor phol i n-4-yl az

et din- utyl]- N et hyl - 3,

3 St}p@(QmQ-{\{ ud )o%-éétﬁ}};lp qp@wy}éhﬂdé—mqrphohn -4-ylazetidin-1-yl)butyl]-N-
[(28) 2- (3, 4-di chl orophenyl ) - 4- (3-t hi onor pho

meﬁ‘yﬁ% Bzetidin-1-yl)butyl]-N nethyl - |

- benzot hi ophene- 7- car boxam de;

3-Cyano-N-[ (2S)-2- (3, 4-di chl orophenyl ) -4-(3-thi onor pho
N-[(29)-243y4-Bictl omdpherid 44X Brattiginprrlolinsdt iyt dbidive a4yl batyl 28,5-difluoro-

3- %3no- N-[(2S)-2-(3, 4-di chl orophenyl ) -4-(3-thi onor pho
N-methylhenagids:i di n- 1-yl ) butyl ]- N methyl -5, 6, 7,

8-t et rahydr onapht hal ene- | -carboxam de;

2- Cyano- N-[ (2S)-2- (3, 4-di chl or ophenyl ) -4-(3-thi onor pho
N-[(19)- 24\‘ 3y4-BIll brdpRendi)y4d kélmlaﬁlbrpwoh@ﬁ -ylazetidin-1-yl)butyl]-N-methyl-3,5-

met hyl qui nol i ne- 4- car boxam dé
bis(trifluoromethyl)benzamide;

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

methyl-1-benzothiophene-7-carboxamide;

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

methylbenzamide;

3-Cyano-N-[(25)-2-(3,4-dichlorophenyl)-4-(3-thiomorpholin-4-ylazetidin- 1-yl)butyl]-N-
methyl-5,6,7,8-tetrahydronaphthalene-1-carboxamide;

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

methylquinoline-4-carboxamide;

3-Cyano-N-[2-(4-fluorophenyl)-4-(3-thiomorpholin-4-ylazetidin-1-yl)butyl]-N-methyl-
5,6,7,8-tetrahydronaphthalene-1-carboxamide;
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3- Cyano- N-[ 2- (4-f 1 uor ophenyl ) -4-(3-thionorpholin-4-yla
zetidin-1-yl)butyl]-N nethyl-
WG 2@4/11844 et r ahydr onapht hal ene- | - car boxam dePCEAEE2004/000901
2004/ 110344 PCT/ SE2004/ 000901 97
N-[ 2- (4- Fl uor ophenyl ) -4-(3-t Bj7ormr phol i n-4-yl azeti di n-
-yl )butyl]-N nethyl -3, 5-
bi s(trifluoronet hyI ) benzam de;
7 Chloro-N-[(2S)-2-(3, 4-dichl orophenyl)-4-(3-thionorph
I
e 7 o Ly By in Ly Dbuy | Nomethyl 3.5
bis(tZifhedn{edhylyionzdrhidepphenyl ) - 4- [ 3- ( 1- oxi dot hi onor phol i n
-4-yl)azetidin-1-yl)butyl } -2-
met hoxy- N- met hyl qui nol i ne- 4- car boxam de; 10

(ﬁhlgllo LR &?Zél)\l' 2|[((32£F;i16:%{ hfelRirleét @951(%[1()1’})1{1101&34 nPathl m-1 —}_113151}{y1]-N-

zet'i
me€Hy1J2f3 SN eReL, mﬂehb&n@ﬁﬂé §Qarbdxmaao- - {
2-(4- fluorophenyl) 4- 3- (4- hydroxypi peridin- 1
-yl)azetidin- 1 -yl]butyl }-N nethyl-5, 6,7,
car boxam de

d h h
N (SRl ey T3 s ompelin 4 esidin sty 2-

L I ———

(28) 2-(3,4-Dichl orophenyl )-4- [3 -(4-fl uoropiperidin-
-yl)azetidin- | -yl]butyl } -N- 20
3- Hmrnyv [@S)szﬁftsttuomﬁhenﬂaér(étmynphbmnﬁammdmm -yDbutyl]-N-methyl-5-

4- Iorophenyl) 4- 3- (4- hydr oxypi peri di n-
<tr1§u°§?me&§v§be i _yllbutyl } -N
met hyl - 3, 5- bls(trlfluoronethyl)benzanide; 25

3- Cyano- N-{
3- C(y%&)—i\@{2—34-ﬂudto@hbxqﬂppf[§m¥-lh%rdl4ax&ﬁpéﬁdlhyldfrl%ﬁ?iﬁltIl!yl]ﬂlht’j}l'}-N—

Y azetidin-1- Lbut N- net hyl - napht ham d
mefy §6(73&)tetgahydmpml@j dpirehrghibosathle{ 4- f | uor opi peri di n-
| -yl)azetidin- | -yl]butyl } -N-nethyl-

3,5-bis(trifluoronethyl)benzam de; 30 WO 2004/ 110344

i . 2-(4-
N- [Ef@ (iﬁ?@%&?@%%@%m[@% clleSOSr 561% gtr%l/ 14124 ﬂuoroglilenﬁfl)zut)ﬂ ]-N-

meﬁwbﬂ iSebis(triflydrpimathyl )bedamedd)y | -

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

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

3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-{3-(3-hydroxypyrrolidin-1-yl)azetidin-1-
yl]butyl }-N-methyl-1-naphthamide;

N-{(25)-2~(4-Fluorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-yljbutyl }-N-methyl-
3,5-bis(trifluoromethyl)benzamide;
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5, 6,7, 8-tetrahydronaphthal ene-1-carboxam de; N-{
(2S)-2-(4-fluorophenyl)-4- [3-(4-hydroxypiperidin- 1

wo yioparssd din- 1 -yl]butyl }-Nnmethyl- 5 PCT/SE2004/000901
3,5-bis(trifluoronethyl)benzam de;
3,5-Dichloro-N-[(2S)-2-(4-fl gorophenyl )-4-(3-norpholin
-4-yl azetidin-1- yI ) butyl] - net hyl benzam de; 10
3-Cyano-N-[(2S)-2-(3, 4-di chI orophenyl) 4- ( 3- nor phol i n-
4-ylazetidin-1-yl)butyl]-N nethyl- - napht ham de;

3 Cy?rﬁ'}/ Ig r‘tg% @@o&gﬂ%’yﬁ)bu 3‘CH ﬂ{&%ﬂﬁ—%%ﬂa%etﬂﬁr( 3- ﬂj’ﬂ)‘u%ﬂPN%@thyl—

56,78 a@iﬂ&ﬁy&mrﬁ hthhfend-1Qubsxattide
(29)-2-(3,4 d| chl orophenyl) 4-13-(1, 4-di oxa-8-azaspiro
[4.5]dec-8-yl)azetidin- 1-yl]butyl } -Nnethyl- |
- napht ham de;

N-(BRR @@rgpbﬁwp%f%gggwéwp@erfd?-1-y1)azetidin-1-y1]buty1}-N-methy1-
1 -yl)azetidin- 1 - 20
3 S-b %ﬁ‘%ﬁg 0} ﬁ%@t Ey?ﬂj{a— naph%/hzelm'zdel; I3 Cyano- N-
[2 (4- fluorophenyl) 4-( 3- thionnrpholin 4-vyl
azetidin-1-yl)butyl]-Nneth - ht h de; .25
3,5 @iayamqus’S%@? ﬂ%@r]ﬁpwgff)ﬁ i/ -m(xzmlg? M%F%{Séq‘ ﬁrvlﬁ)“wlhé"

me yib%ﬁznanluagl)bmyl] N- et hyl -1 - napht ham de; 3-Cyano- N

(2S)-2-(3, 4-di chl orophenyl)-4-[3-(1, 1-di oxi dot hi onor ph
olin-4-yl)azetidin-1- yl]butyl }

3-Cybhovbit [12$)-2-¢ 314l Hienophiery]) 3B (3ADoRgolin ¥t plazetidin-1-yl)butyl]-N-
PCT/ SE2004/ 000901 99 3-Cyano-N {

methy B} -naphthamidgsdr ophenyl ) - 4- [ 3- (4- hydr oxypi peri din-1-yl a
zetidin-1-yl]butyl } - N-nethyl-5, 6,7,
8-t etrahydronapht hal ene- | -carboxam de

afy-ADR2N-2( xlm&ﬁl&bﬁﬁény?yc( 6& fﬁlbmqmbmwglazkuaa)- tayh)phiyl]-N-
i n- 4-yl azeti di n- -yl )Ybutyl] 5

methyb-1-haBhthemidehy dr onapht hal ene- 1 -carboxam de;
3-Cyano-N-[(2S)-4-[3-(1, 4-di oxa-8-azaspiro[ 4. 5] dec-8-y
| )azetidin-1-yl]-2-(4- fluorophenyl)butyl]

0-N- - 4.5]dec-8-yl)azetidin-
3-(%/_an§\;} gﬁé§& O(I%glpéltcﬁlolrcg)hen é1a[r3 b((1) )élac#]oxa 8-azaspiro[4.5]dec-8-yl)azetidin
1-yl]butyl }-N-methyl-1-naphthamide;

3-Cyano-N-{(2S5)-2-(3,4-dichlorophenyl)-4- [3-(4-hydroxypiperidin-1-yl)azetidin-1-
yllbutyl }-N-methyl-1-naphthamide;

3-Cyano-N-[2—(4-ﬂuoropheny1)-4-(3-thiomorpholin—4-y1azetidin—l-yl)butyl]-N-methyl-1-
naphthamide;

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

naphthamide;

3-Cyano-N-{(25)-2-(3,4-dichlorophenyl)-4-[3-(1, 1-dioxidothiomorpholin-4-yl)azetidin-1-
yl]butyl}-N-methyl-1-naphthamide;
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10

3-cyano-N-[ (2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-yl
w@z@tidim 1-yl ) butyl ] - N-net hyl -1 - napht ham de; PCT/SE2004/000901

3- Cyano- N-{

(2S) - 2- (4-fl uorophenyl) - 4- [é (1, 4- oxazepan- 4-yl azeti di
n-1-ylJbutyl }-N- nethyl -5, 82

8-t etrahydronapht hal ene- | -c ar boxani de; 15
3-Fluoro-N-[(2S)-2-(4-fluorophenyl)-4-(3-norpholin-4-y

3 C}éﬁ%’e A r{g%@aﬂ— Zyn g%ﬁfbhﬁ%rlg gﬁ%ﬁ %r)c()g 1gerYd1n- -ylE)lazetrlc(i)lg;)l KI_]butyl}-

N- nfetl(ﬂ$)6 2.8 (tétritlydesaphialehg-1 Larboxamide;
3-(4-hydroxypi peridin-1-yl) azetidin- | - 20 yl]butyl
- N- net hyl benzam de; 3-Bronp- N

skt AR QRO Gt

C 1dnb UOERb Hﬁ&éW' phenyl) 4- (3- mor phol i n-
5’6’i§%§§1§{%%d’|[ai’h{1%y| Youtyl - N ret hyl -5, 6, 7,
8-tetrahydronapht hal ene- 1- car boxam de 6- Cyano- N-

st R e ek TR Sl G ™
gDy i i AR %*%1@%%0' n
- 4- yI)azetldln 1- yI]butyI - N-net hyl - I - napht ham de;

3-Cyano-N- {

3- c?aqumap@eﬂwrppmla 4 (B—mmrlﬂrohméloﬁezqmm iLryDiputpl ) AApethyl-1-
idin-1-yl]butyl }-N 5 nethyl-I|-napht ham de;

napBthgmigeshl or o- N-{
(2S)-2-(3,4-dichl orophenyl)-4-[3-(1-oxi dot hi onor phol i n
-4-yl)azetidin-1- yl]butyl } -Nnethyl benzam de; 10

3- d}‘aﬁé@ﬁ% (2;5‘) %%4411@ eﬁymk[er(y14)o}éhzé@ne4eyumdudnnbryubuuyi JAN-
“4-ylazetidin-1-y

metigt-Bypl 7, &tarahwé(qnaphth@lm%L-éﬁMK?m@ﬁz am de; 3-Cyano-N
(2S)-2-(3,4-di chl orophenyl)-4-[ 3-(1-oxi dot hi onor phol i n

3-@?({}%{1\)(&(%)3?'(% af[bl1 ﬁph?éh*l? Ht(s'mé bR ézﬂeuémrﬁyﬁbutyl]-N—methyl-

0 e-1- Car oxam de;
5,6,7,8-tetrahydronaphthalene-1-carboxam1de

3 5-Dibromo-N-{(28)-2-(4-fluorophenyl)-4-[3-(4-hydroxypiperidin-1-yl)azetidin-1-
yl]butyl }-N-methylbenzamide;

3-Bromo-N-[(2S)-2—(4-ﬂuoropheny1)—4-(3-morpholin-4—y1azetidin-1-yl)butyl]-S-iodo—N—

methylbenzamide;

3-Cyano-N—[2—(4-fluoro-2-methy1phenyl)—4—(3—morpholin—4-y1azetidin-1-yl)butyl]-N—
methyl-5 ,6,7,8—tetrahydronaphtha1ene—l-carboxamide;

6-Cyano-N-[(2S)-2-(4-ﬂuorophenyl)-4-(3-morpholin-4—y1azetidin-l-yl)butyl]—N—

methylindane-4-carboxamide;



10

15

20

25

30

3-Cyano- N {
2- (4-fluorophenyl)-4-[3-(1-oxidothi onorpholin-4-yl)aze

WO p@iuniB44/1 1 butyl } -N- nmethyl- | -napht ham dePCT/SE2004/000901
3-cyano- N {
2-(4-fluorophenyl)-4-[3-(1- %bdot hi onor phol i n-4-yl ) aze
tidin-1-yl]butyl } -N 20
rret hyI 5,6,7,8-tetrahydronapht hal ene- 1 -carboxam de;

3- CY?n&)LlN {{é’s;‘)l ?%g@é@arépﬁ&yglﬁ-%t1‘1'8{1'&15@1%&59&1'&@44@%3@14@1-

yl]b%tif'i’;—wﬁléﬂiyl-ﬁlna@hmmdeyl)benzam de; 25 3-Cyano- N-{
(2S (3, 4-di chl orophenyl)-4-[3-(4-oxopiperidin-I-yl)
azetidin-1 yI ]butyl }- N-nethyl- | -naphtham de; N {

2-(4- f I 3- ) _N-
3. Cyalgﬂ 1)\7 - %’@FaHOP "&1)]45{?' roxfl&%(tﬁf gﬁ(ﬁhﬁcﬁ n34 gl)azetldln 1-ylbutyl }-V-
met hyl ) benzam de; 30 MD 2004/ 110344
metﬁ@#é@z‘%%*“?%‘%OQc)ly )101 3- Oyano- N- {
(28) 2-(3,4-dichl orophenyl)-4-[3-(4-fl uoropi peridin-1-
)azetidin-1-

3,54 gllqjglg};q)oNN_(Z.f) &(%/ 4- dpqlﬂfgpgtpﬂqé{h;z{-rf ; hyox1doth10nE1) Hgim 9 yl)azet1d1n 1-
dl n-1-yl)azetidin-1-yl]butyl } -N 5
yl]l{’r'g’flsf -moeﬂézllgeong Ctrahydr onapht hal ene- 1 -carboxam de;
3- Cyano- N
(2S)-2-(3, 4 di chl or ophenyl ) - 4-[ 3- (4- net hyl pi perazi n-

N—[(AS))Z%\@&‘E Djmlﬂerophenyj()l-é} b?pjt)ylldog»hlompnpbp]myﬂ-ylazetldm-l yl)butyl]-N-
- na[éJht am d

methyy}- ﬁéjls(ﬂﬂffl@rf’ﬂle@é@??}zﬁ% azin-1-yl)azetidin-1-yl]-2-
(3, 4-di chl orophenyl ) butyl ] - 3-cyano- N-nethyl -
- napht ham de;

3- c%aﬁwmgzbb b{(33)diéhibphdmyty &84l fogidodiiombrphb)indeyl)adetidin-1-
yl]-2-(3, 4-di chl orophenyl ) butyl] - N—nethyl I
yl]bu’uylp)w-hmﬁhxieiﬁ 18-tetrahyidrenaphtbplsnerl -Gapaxamidssr any sal t
thereof. 23. A process for preparing a conpound
according to any one of claims 1-22, which process

£ L N-
3- Cf}d‘i{{ﬁw P54 gnp‘i’l})lgirﬂ ﬁ%ﬁlﬁﬁ-e[@(ggﬁgggﬁnﬁnefphbhm yﬁéﬁyﬂlcﬁn(l YiButyl}-N

methyl-1-naphthamide;

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

N-{2-(4-Fluorophenyl)-4-[3-(1-oxidothiomorpholin-4-yl)azetidin-1 -yl]butyl}-N-methyl-
3,5-bis(trifluoromethyl)benzamide;

3-Cyano-N-{(28)-2-(3,4-dichlorophenyl)-4-[3-(4-oxopiperidin-1 -yl)azetidin-1-ylJbutyl}-
N-methyl-1-naphthamide;

N-{2-(4-fluorophenyl)-4-[3-(4-oxopiperidin-1-yl)azetidin- 1-yl]butyl }-N-methyl-3,5-

bis(trifluoromethyl)benzamide;
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I OJ~A HRAI R R3 (IV) wherein RL-R4, Het, and
w@\rooan®3as herei nbefore defined; and the condi PCDSE2004/@0901

such that reductive al kylation of the conpounds of

the formulae (I111) forns an ﬁkc bond between 5 the

nitrogen atom of the azeti di é‘group of the conpounds

of forrmulae (111) and the carbon atom of the al dehyde

group of the conmpounds of fornulae (1V); or b)

_CAMP 2 4faL i iMd1L idin-1-
T R e T T s
ylIRAyl \W-médtByhasgstitaoi@ie;R4, Het, and Ar are as

her ei nbefore defined; and L is a group such that
al kyl ati on of the conpounds of the fornul ae (III)

e e e S e
meh@@ 596?‘7,bQE‘treﬁlty@FBn‘af)hthbl@ne—@Qﬁﬂfékﬁkﬂﬁl@f forml ae (V) t hat
adjacent to the L group; or 15 c) reacting a

conpound of the formula (VI) with a conpound of the

formula (VI Het
3-Cyano-N-{(25)-2- 83 4- dlchlorophenyl) -4-[3-(4-methylpiperazin-1-yl)azetidin-1-

yl]butyl}-N-methyl-1-naphthamide;

N-[(25)-4-[3-(4-Acetylpiperazin-1-yl)azetidin-1-y1]-2-(3,4-dichlorophenyl)butyl]-3-cyano-

N-methyl-1-naphthamide;

3-Cyano-N-[(2S)-4-[3-(4-cyanopiperidin-1-yl)azetidin-1-yl1]-2-(3,4-dichlorophenyl)butyl]-

N-methyl-1-naphthamide;

or an enantiomer thereof or any salt thereof.

23. A process for preparing a compound according to any one of claims 1-22, which
process comprises a) reacting a compound of the formula (III) with a compound of the
formula (IV):
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15

"~CRL N NCH | R4 R2 R3 (VI) WO 2004/110344

PCT/ SE2004/ 000901 103 O L'""~Ar (VI1) wherein Rl-R4,
wodo4anm344r are as herei nbefore defi ned; and LPCT/SEZ04/000901

| eavi ng group; 5 wherein any other functional group

is protected, if necessary, : 1) renoving any
protecting groups; ii) optionally oxidizing any
oxi di zeabl e atons; iii) optionally formng a

pharmaceutically acceptable salk) 10 24. A conpound

sel ected from R1

[ (2S)-2-(3, 4-di cDQr gpke]| -4;Jkithionnrpholin-4-y|az

B ami nelN Ar

[ (2S)-2-(3, 4-di chl oyophe I)-A4[3-(1-oxidothionorphol
n-4-yl)azetidin- |- Yyl | ] met hyl am ne; 15
[2-(4-fl uorophenyl) - 4- i onor phol i n-4-yl azetidin- |
-yl ) butyl ] met hyl am ne;
[(2S)-2-(4-fluorophemd) -4-§3- nor phol | n-4-yl azetidin-1
-yl )butyl ] nmethyl am ne; 20 1-{ V)
1-[3-(4-fluorophenyl)-4-(nmethyl am no) butyl]azeti di n- 3-
yl } pi peridin-4-ol;

wheeein] B1(R4, Hedi andABra anbpeinbéivrédafmed Sand the zertditions-ate yuch that

rechiahye Siyiatit o BRI o utel TP SombppSs oo eoween
the){d_it%r@%eg d_t&inrbﬂthe Melibink )gkoug) JTehdWdrABunEs ofifotmulae (II) and the carbon

3-(3,4-dichlorop enyl)-4-(nethé%an1no)butyl]az
atogt oldiha allehydgreup pHihe camppunda®f Fomaylac ¥ X401

b) nglct?lll?g 9611[118919%0& the formula (IIT) with a compound of the formula (V):

R1 )J\
L
N

I
R4

Ar

wherein R1-R4, Het, and Ar are as hereinbefore defined; and L is a group such that
alkylation of the compounds of the formulae (IIT) forms an N-C bond between the nitrogen
atom of the azetidine group of the compounds of formulae (II) and the carbon atom of the
compounds of formulae (V) that is adjacent to the L group; or

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

et

R4

R2 R3 (VD)
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104 1-[(3S)-4-[(3-cyano-
| - napht hoyl ) (et hyl ) am no] - 3- (3, 4-di chl or ophenyl ) but yl
wQ awetli@dien- 3- yl; 3-cyano- N- PCT/SE2004/000901
[2-(4-fluorophenyl)-4-oxobutyl] -N-nethyl- |
-napht ham de; 5 3-cyano-N o3
[ 2- (4- cyanophenyl ) - 4- oxobut yH -N-net hyl - |
- napht ham de;
3-cyano- N-[ (2S)-2-(4-fluorophenyl)-4-oxobutyl]-N nethy
| -5,6,7,8-tetrahydronapht hal ene- 1-carboxam de; 10
3, 5-dichloro-N-[(2S)-2-(4-1) uorophenyl)-4-oxobutyl]-
nmet hyl benzam de;
3-cyano-N-ethyl -N-[ (29) A} uorophenyl ) - 4- oxobut yl ]
-5, 6, 7, 8-t et r ahydr onapht alene- | - Mdbboxani de; 15
3-cyano-N-[ (2S)-2-(4-fl uorophenyl)-4-oxobutyl]-N nethy
|- | -naphtham de; 3, 5-dibrono-N
whEfe2ABR1 R4, ek bub Ao ples hkjeinbetore defiydd, and L’ is a leaving group;
- N- met hy| benzam 'dF; 20, . )
whereg} anpRther fupdionsl graup is RPESicanif mpeessaiy.didi vi | - 5-i odo-

D S'Técﬁ?‘éﬁ% Q‘N%[%BE%?%%”“B 2. et hyl phenyl ) - 4- oxobut yI ] - N- m
ii) ebptycbnaﬂy@mmlﬂngamy oxitlizdabde apimshal ene- 1- car boxam de; 25

i) Ry oA e bRt S RBE bl diox0but y! T - - met hy

3-fluoro-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-N neth

yl -5, 6, 7, 8-tetrahydronapht hal ene- 1-carboxam de; 30 or
24.ah cempaundselactadfzoBof or any salt thereof. WO

2004/ 110344 PCT/ SE2004/ 000901 105 25. A

[(2§§1§I(Bﬁﬁ<ﬁvﬁlbﬁ@heﬁﬂl myB-ahioaorshobipsd-giangidis 1 adbutsd]methylamine;
ingredient a therapeutically effective amunt of a

compound of any one of clains 1-22 as a S|ngle

CAIER TR 0 S AR R R T TS
yﬂﬁﬁ? th@te thereof optionally in association with
uent excipients or inert carriers. 26. Use of a

conpound accordi ng to any one of clainms 1-22, as a

si ngl e enanti oner
[2-(4-fluorophenyl)-4-(3- thlomorphohn -4-ylazetidin-1-yl)butylJmethylamine;

[(28)-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-yl)azetidin-1-yl]-2-(4-
fluorophenyl)butyllmethylamine;

{(28)-2-(3,4-dichlorophenyl)-4-[3-(4-fluoropiperidin-1-yl)azetidin-1-
yl]butyl }methylamine;

1-{1-[(3S)-3(3,4-dichlorophenyl)-4-(methylamino)butyl]azetidin-3-y1 } piperidin-4-ol;
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racemate or a mixture thereof in the formof a free

base or a pharmaceutically acceptable salt or solvate
W0 b@neo344 i n the manufacture of a nedi canent fPRCT/SE®04/000901

the prevention or 10 treatnent of respiratory,

cardi ovascul ar, neuro, pain, _oncology, inflammatory

and/ or gastrointestinal diéggders. 27. The use

according to claim26 in the manufacture of a

medi canment for use in the prevention or treatnent of

t , .allergi AL LA St Rnanyq; i din-3-

R R e
yl; di sease, airway reactivity, urticaria, hypertension,

rheumatoid arthritis, edema, angi ogenesis, pain,

m grai ne, tension headache, psychoses, depression,

anxi ety, zheiner! s dise schi.zophr eni a, .
3'Cmﬁtly15%‘l(‘b'ﬁu§r E@QE%',OX ﬁ‘ﬁgﬁg\z'm 6@‘%&’&13‘%9‘?’ urinary

i ncontinence, eating disorder, manic depression,

subst ance dependence, novenent disorder, cognitive
3-c PR AVYB(4-coRRPhtyl)-Sox ety b-aretieyi 4 -naphttamidd;i on 20

di sorders, mani a, hypomani a and aggressi on, bipol ar

di sorder, cancer, carcinoma, gastrointestina

hypernotility, gastrig asth r Sz diSe -
BT RS S8f TR B g s Ayaronphen
1-chibbkdAfke bowel syndrone, inflammatory bowel disease,
enesli s, gastric notility disorders or

gastro- esophageal reflux disease (GERD). 25 28. A
met hod of preventing or treatin i ory, ...
3,5 ghotiorov)r - isapehen i o SHBSl- S th Shapagmide:

gastroi ntestinal disorders conprising adm nistering an .
effective anmount of a conpound according to any one
3-cg§nochaéu{5&1-z\1{(é 43 okdiheRy R Aa8XobayErS,6 4, 8-RaahRirenaphtialenc-1-
xture thereot in the formof a free base or a
carphramniidseut i cal |y acceptable salt or solvate 30
t hereof. WD 2004/ 110344 PCT/ SE2004/ 000901 106 29. The
nmet hod according to claim28 wherein gastrointestina
hvpe U . | , . .
RN 4 Ry SR ACHEN L pRaa
irritable bowel syndrone, inflammatory bowel disease,
enesis, gastric notility disorders or gastro- .
3, 5atibpneEgNel29) ei-[4rflueropkenyd-4-crrimiyll-dV-pedy thepzamigs;
treated. 5 30. A conpound as defined in any one of
clainms 1-22 for use in therapy.

3-bromo-N-[(2S)-2-(4-fluorophenyl)-4-oxobutyl]-5-iodo-N-methylbenzamide;

3-cyano-N-[2-(4-fluoro-2-methylphenyl)-4-oxobutyl}-N-methyl-5,6,7,8-

tetrahydronaphthalene- 1-carboxamide;
6—cyano-N-[(2S)-2—(4—ﬂuoropheny1)-4-oxobuty1]-N—methylindane—4-carboxamide;

3-ﬂuoro—N—[(ZS)-2—(4-ﬂuorophenyl)-4-oxobutyl]—N-methyl-S,6,7,8-tetrahydronaphthalene—

1-carboxamide;

or an enantiomer thereof or any salt thereof.
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31. A conpound as defined in claim30 for use in the
prevention or treatnent of respiratory,

w@aruditosascul ar, neuro, pain, oncol ogy, i nfl anm@r/eE004/000901
and/ or gastrointestinal 10 disorders. 32. A conpound
as defined in claim31 for u in the prevention or
treatnment of asthma, allerg rhinitis, pulnonary,
cough, cold, inflammtion, chronic obstructive
pul ronary di sease, airway reactivity, urticaria,
hypertension, rheumatoid arthritis, oedemm, 15
angi ogenesi s, pain, mgraine, tension headache,

25.p% phirosesyticdbformykition compmsleg 9$ actmezmdnem Zsthétaﬂélét!}‘@lly
schi zophrenjia, Huntington's eas

effenjiye Apoun| 9fiaycormquﬁgl0§an¥ ?Fteo cler%Sa% ?lﬂ%leﬁP@moa‘é%f a

rac Qﬁeco %%foﬁﬁglt ot T gﬁtf@fhg Of gﬁ@ BALYS pHIRYSTRAL ally acceptable
1861 d cogn Ive di sor eS|ty, stress
salmr%@mw ﬁlere?ff Bptidally @rﬂas@bﬁ@ﬂidﬂvﬁh ditagits, excipiepanarinat carriers.
and aggression, bipolar disorder, cancer, carcinons,
flbronyalgla non cardi ac 20 chest pai n,
S Ellﬁgﬁ 'enantiomer, a

et e

racéllnﬁfércﬁ‘tzﬂ M e lihedréoT in tHelfokd Qf 8 f&@\w&e &W}ﬂ]’aﬁﬁ'@ceutlcally acceptable
inflammat ory bowel disease, enesis, gastric nmotility

saldbrssohcite Ehemof,ga:ﬁtermamrfarptmag)é almedi¢anent torgse trethe GERENtion or

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

gastrointestinal disorders.

27. The use according to claim 26 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,
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
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).

28. A method of preventing or treating respiratory, cardiovascular, neuro, pain, oncology
and/or gastrointestinal disorders comprising administering an effective amount of a
compound according to any one of claims 1-22 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.
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29. The method according to claim 28 wherein 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) is prevented or treated.

30. A compound as defined in any one of claims 1-22 for use in therapy.

31. A compound as defined in claim 30 for use in the prevention or treatment of
respiratory, cardiovascular, neuro, pain, oncology, inflammatory and/or gastrointestinal

disorders.

32. A compound as defined in claim 31 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).



