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w0 pweidoasr rel ates to conpounds of formula |

Case 24364 2- AZETI DI NEMETHANEAM NES AND
2- PYRROLI DI NEMETHANEAM NES AS TAAR- LI GANDS The present

i s hydrogen, |ower alkyl or bﬁFzyI whi ch may be
optionally substituted by 5 hal ogen or |ower al koxy; R
i s hydrogen, hal ogen or OR, wherein Ris |ower alkyl,
aryl or lower alkyl substituted by halogen; R3 is

or fluorine; Ar is phenyl; Onis 0 or 1; o
is 0, 1 or 2; and to their pharnmaceutically active
salts. The invention includes all racem c m xtures,

al - AVRETDINEN EESIRNEANMON BS & NaN2 IPYRRICGLIBNSEMETHANEAMINES AS

isoners. It has been fou h t conmpounds of
formula | have a good af&gﬁﬁkgﬁ%ﬂgﬁﬁe trace am ne
associ ated receptors (TAARs), especially for TAAR .

e _conpounds may be used for, t treat nent of
HE R BB T O g 8 hglPls SOBM BT ol sor der.
attention deficit hyper ivity disorder (ADHD)
stress-rel ated di sorders, BS dhotic disorders such as

schi zophreni a, neurol ogi ¢l seases such as
Par ki nson' s di sease, neqrod generative di sorders such
as Al zheiner's diseasef%\N

Ar\ )

R, |

wherein

R' is hydrogen, lower alkyl or benzyl which may be optionally substituted by
halogen or lower alkoxy;

R’ is hydrogen, halogen or OR, wherein R is lower alkyl, aryl or lower alkyl
substituted by halogen;

R’ is hydrogen or fluorine;

Ar is phenyl;

n 1s 0 or 1;

o 1s0, 1 or 2;

and to their pharmaceutically active salts.

The invention includes all racemic mixtures, all their corresponding

enantiomers and/or optical isomers.

It has been found that the compounds of formula I have a good affinity to

the trace amine associated receptors (TAARs), especially for TAARI.

The compounds may be used for the treatment of depression, anxiety disorders,
bipolar disorder, attention deficit hyperactivity disorder (ADHD), stress-related
disorders, psychotic disorders such as schizophrenia, neurological diseases such
as Parkinson’s disease, neurodegenerative disorders such as Alzheimer’s disease,
epilepsy, migraine, hypertension, substance abuse and metabolic disorders such
as eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,

disorders of energy consumption and assimilation, disorders and malfunction of
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epi |l epsy, mgraine, hypertension, substance abuse and
nmet abol i ¢ di sorders such as eating disorders,

waelc@bet®ds di abetic conplications, obesity, PCT/EP2008/059429

dyslipidema, 5 disorders of energy consunpt i on and
assim | ation, disorders and malfunction of

o) rs
R L e R Rt A
dirdoragenir difbelect assi cal bi ogeni ¢ am nes (serotonin,
nor epi ne
i mportan J&l gfscalgjg& eur 0 1?§sn Sgr%?(f%% JHox ﬂm? h?fcyeehei %ﬁ%lhff%e’
dophnpes,i hosh&maie) pbympert&gﬁsbbsmz{ ﬂlciurot‘fztrermttsry m thesiestrandd
g‘% ? h%gﬁh %égég%g en ﬁ tﬂ%eeillrr Syt ?91?& %}8ra&rf gweﬁ P {h% edeﬁradatlon
aIlrrbreIuptakla aftﬁfre]baxegted’m@thrrrbglé&ed sﬁrkmdmlartce) 1rbl€he levels of biogenic
2[1) ZS OPSO éllogva to %rg H%SESH ons%f %ﬂgf [tearl & brfatljnn 1%.’1'(:{; 0 Hrrll 53 manyrpéthologmal
emdbtgnﬁrsdass |afrsevend oh'pnmfredéogehbm zﬁmne abm@dund&ad& sardalebtrace

g AT RrEET b P R P bl o PSR mealipe sructure
ﬁiétacbe idrH |aﬁﬂ s&&@mhlhﬂ@wﬁﬁltmnT@e TAS indlédeUslgrmines g ne,

b- heni‘1 et hyl am ne, ypt am ne and octopam ne, and
Ipméstémtamnletaﬁé qqﬁwmmeaﬂn% drev alrspresest Brihgmammalian

E@r@@ﬁ@#%m'a@ erld @J/vér ENANhGh BSSEGPbioRiRISRIHes PG”P nes
heir i/sre%g ation_has been linked to various

psyc”ﬁh%\t dysecgglasien Hasbeontinked H1 vesions prvichiagirdlisragss dkei on
£cﬂzoﬁﬂ%nﬁaoind%elﬂ?é'sm€9 nﬂ' atn'dqalsotlh%#&)n%ﬁo%@ §ike Qttgﬁfo'n‘aehat

hyperactivity |sorder m gral ne headache, Parkinson's
hiyrseacsisity dispisten meiarasmm facad Ragkingep siflisesselspbstgrge gpuse and

Eann AidoPNGs [ 9. TA-specific receptors had only been
gt hesi zed based on anatom cally discrete

h| ghF%ﬁeflpﬁg tigneT AAppdfinegcentorsdiafd wnhyHeechg ehesingadased
QH gnﬁ“ﬁ? llg@ﬂﬁ%{eginéﬂ- foﬂﬂ-tk Tﬁfﬁﬁgfn%'sﬁég ¥ thd BR'S of humans

har maco
and other mammals [10,11]. Accordlngly, the pharmacological effects of TAs

were believed to be mediated through the well known machinery of classical
biogenic amines, by either triggering their release, inhibiting their reuptake or by
“crossreacting” with their receptor systems [9,12,13]. This view changed
significantly with the recent identification of several members of a novel family
of GPCRs, the trace amine associated receptors (TAARs) [7,14]. There are 9
TAAR genes in human (including 3 pseudogenes) and 16 genes in mouse
(including 1 pseudogene). The TAAR genes do not contain introns (with one
exception, TAAR2 contains 1 intron) and are located next to each other on the
same chromosomal segment. The phylogenetic relationship of the receptor
genes, in agreement with an in-depth GPCR pharmacophore similarity
comparison and pharmacological data suggest that these receptors form three
distinct subfamilies [7,14]. TAAR1 is in the first subclass of four genes (TAARI1-

4) highly conserved between human and rodents. TAs activate TAARI via Gas.
Dysregulation of TAs was shown to contribute to the aetiology of various

diseases like depression, psychosis, attention deficit hyperactivity disorder,

substance abuse, Parkinson’s disease, migraine headache, eating disorders,
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were believed to be nediated through the well known
machi nery of classical biogenic am nes, by either
W@ pi0goeiohg their release, inhibiting their reRQI/ERM®ODOS9429

by

"crossreacting” with their receptor systens

[9,12,13]. This view changed significantly with the
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race antrne assocCl recep

(rFAniRs) of thest4liscasther e are 9 TAARgenes i n human
| ncFhe A S BIRAED SRk 300 BEARRAbOLTRY s i

assbciang rdcaptbls. one excepti on, TAAR2 contains 1 |ntron)
and are Iocat ed next to each ot her on the sane

RREAAE

. segnment. The phyl ogenetic relationship of
receptor genes, in agreenent with an in-depth GPCR

pharlaaudph“ol(earsil RathaR.iH. Y198 Danicgansaritrs. In Fundamental
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oég,gl\/[ggé% cnﬂo ga{bgﬁ onese dreﬂ} 1§d treat eﬁ? %m)\{‘?etlc es to

Srel

contddpbessient Hatt Rev. dkuiosti.cyp4bB5ar i ous d| seases |ike
JoPr RRLON A BENCDAE T 2L O p AR AEHLEb N INE ARSI & GABA

di sor

USG I nson S

m grmlsnlazdrgﬁadlaa hew eatdnng AdnnaoR@ePhqrmtdb”ﬁdmol 41, 237-260;

an
pot ch 1tul?eaP it z (?{)(%gt nﬁ‘?ﬂt%%\gel?lﬂn e“cllll %ggsaermacgﬂ)gmal treatment
Thercﬁ’fRMlansdrfmh&asesE@dmr@pzd frnmesep. dBrtugin i1 35-EHRe t he

b .S,
fo e ondautulsahd TR RENR RO R SRR [000)
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edn) 7Zéz%m)nd M., Bloom F.E., Landis, S.C,
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J.L, and
Usdln, Earl; Sandler, Merton; Editors. Psychopharmacology Series, Vol. 1: Trace

Amines and the Brain. [Proceedings of a Study Group at the 14th Annual Meeting of
the American College of Neuropsychoparmacology, San Juan, Puerto Rico] (1976);
Lindemann, L. and Hoener, M. (2005) A renaissance in trace amines inspired by a
novel GPCR family. Trends in Pharmacol. Sci. 26, 274-281;

Branchek, T.A. and Blackburn, T.P. (2003) Trace amine receptors as targets for
novel therapeutics: legend, myth and fact. Curr. Opin. Pharmacol. 3, 90-97;
Premont, R.T. et al. (2001) Following the trace of elusive amines. Proc. Natl. Acad.
Sci. U. S. A. 98, 9474-9475;

Mousseau, D.D. and Butterworth, R.F. (1995) A high-affinity [3H] tryptamine
binding site in human brain. Prog. Brain Res. 106, 285-291;

McCormack, J.K. et al. (1986) Autoradiographic localization of tryptamine binding
sites in the rat and dog central nervous system. J. Neurosci. 6, 94-101;

Dyck, L.E. (1989) Release of some endogenous trace amines from rat striatal slices
in the presence and absence of a monoamine oxidase inhibitor. Life Sci. 44, 1149-
1156;

Parker, E.M. and Cubeddu, L.X. (1988) Comparative effects of amphetamine,
phenylethylamine and related drugs on dopamine efflux, dopamine uptake and
mazindol binding. J. Pharmacol. Exp. Ther. 245, 199-210;
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Squire, L.R, eds.), pp. 193-234, Academ c Press; 2
Wng, ML. and Licinio, J. (2001) Research and

W@ e@avn®ws approaches to depression. Nat. Rev.PCT/EP2008/059429

Neurosci. 2, 343-351; 3 Carlssqn, A et al. (2001)
I nteractions between nonoanm nes, glutamate, and GABA

renj.a; > e, .
B ARt E24 31 (8 PUERRER il oS BB  Sgrally and
Rec dntctobaakhy «bigtrhrmuslsbfamilteh ef phrat Ggoolcogi@alled reeattomnenomics 85,
of P?gg) gson s disease. Expert Opin. Investig. Drugs
é 1352, 5 Castellanos, F.X. and Tannock, R
(2002) Neur osci ence of attentiondeficit/ hyperactivity

Ao QBTN b SRR B B
Bdntfacsire, Rsydehophsrmeabéog yorﬁpmmletm aVcﬂrdaﬂce vs'rlithauhe invention and
@Lnlrrb %hﬁcrt]%ﬁltﬁlg gvleﬁr aJ[ ¢ usL Po?c%)%ﬁﬁoqlln r Canlaio e con?rfoPor
pl&ucrﬂpmyafhldlmsesmmdnl asglypreSaxm Jduginty dRweddrs bEivcﬂstr] dls{O]:@Hr(Satlention
gefltltr}lygeractwlty dlsord %reks)s 0€0 ated! dls‘g) d%gc?g{syfc OLf n(%s 5t ers] se h a8

m nes nove
sdhlzlabhrelma{; nhuroBrg[caEﬁseaﬁe%éudBds P38k1Bs<m’n:dhsadase, ]iewr.odegederatlve

ne r.eceptors as
IPaEReL M e R dpapb APl MEGURE FPhGRo DR patapoe abuse
Gud m.eta@:)]mdlscﬁidalrsrmdo:hs eafing Bﬁeﬂﬁrs, @iaﬁftmmbetid:to'l’nplﬁhtions,
@'?eg‘g&,zﬁg ﬁldenAg rggrs o%gnetégr;)g %)ensgl%]é)%o %a@ﬂn@r%mfodlsorders and
Malfase i, of DoBy t@ﬁ[ﬂerﬁutd lermarstakis, dsdrderg 098 ahd circadian rhythm,

ffin tryptam ne binding site in human
%‘ch?%goﬁ%‘dlay%%%‘i "Res. 106, 285-291; 11 M:Cor mack,

J.K. et al. (1986) Autoradiographic |ocalization of
t r ypt diherpeetbiredlindgrations using the compounds of the present invention are

depression, psychosis, Parkinson’s disease, anxiety and attention deficit hyperactivity

disorder (ADHD).

As used herein, the term "lower alkyl” denotes a saturated straight- or branched-
chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred alkyl groups are groups

with 1 - 4 carbon atoms.

As used herein, the term “lower alkoxy” denotes a saturated straight- or branched-

chain as defined above and which is attached via an oxygen atom.

As used herein, the term "lower alkyl substituted by halogen” denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for
example CF3, CHFz, CHzF, CH2CF3, CH2CH2CF3, CH2CF2CF3 and the hke

As used herein, the term “aryl“ denotes an aromatic group, selected from
phenyl or naphthalen-1-yl.
The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term "pharmaceutically acceptable acid addition salts" embraces salts with

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
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sites in the rat and dog central nervous system / .
Neurosci. 6, 94-101; 12 Dyck, L.E. (1989) Rel ease of

wame/oevgvgenous trace amines fromrat striataPCHEP1E8059429

in the presence and absence of .a nonoam ne oxi dase
inhibitor. Life Sd. 44, 1149- I156; 13 Parker, E. M

am ne, am’ne and Tél
aog aantare @id, mmharutequ&nnmecmppaklaemsdlfmz acdehd tha‘lddeng.
/. Pharmacol . Exp. Ther. 245, 199-210;- A -
Li ndeman I A 0 t
recept or rfbrarfoupdrdipimIbaaR A EnaRAC &331 rolidine):
subfam |ies of novel GpgXotein-coupled receptors.
Genom cs 85, 372-385. (bjkect\s of the present invention
are novel conpounds of i al, their manufacture,
nmedi canents based on a conpound in accordance with the
invention and their pﬁbd ion as well as the use of
conpounds of formula | im the control or prevention of
i1l nesses such as depreé%kog anxi ety di sorders,
bi pol ar di sorder, attentloﬁahefqgjt hyperact|V|ty
di sorder, stress- rel ated di sorders, psychotic
whesider s such as schi zophr eni a, neurological di seases
uch ' :
B or Bay o T P e R g PR S Ebsituted by
m gr ah#legenyrdeveraleixyn, substance abuse and netabolic
tsor e abgty c
ol e o O R S Mk M R
ener g§ubstivdeshipt hadegeand assinil ation, disorders and
ﬁalfug gag%eggrﬁg genperature honeostasi's, disorders
sl ee circadi an rhythm and cardlovascular
drsorééﬁ@nﬂﬁhe preferred indications using the
gonpogqg§op§,the present invention are

glﬂ%gpﬁgg 9&&1 Clthﬁ él%l 1 130?1%%) acgp BRALAL écYc? n%{lct,ug gég,uaggticoancid, succinic

and their pharmaceutically active salts.

Examples for such structures are
ethyl-(3-phenoxy-phenyl)-(R)-1-pyrrolidin-2-ylmethyl-amine
ethyl-(3-phenoxy-phenyl)-(S)-1-pyrrolidin-2-ylmethyl-amine
(3,4-dichloro-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(4-chloro-3-methoxy-phenyl)-methyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(4-chloro-3-methoxy-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(4-chloro-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(4-chloro-3-methoxy-phenyl)-isopropyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(3,4-dichloro-phenyl)-isopropyl-(S)-1-pyrrolidin-2-ylmethyl-amine or
(4-chloro-phenyl)-ethyl-(R)-1-pyrrolidin-2-ylmethyl-amine.

Preferred compounds are further those, wherein n is 0 (azetidine):



depression, psychosis, Parkinson's di sease, anxiety
and attention deficit hyperactivity disorder (ADHD)
We0098ed4herein, the term"lower al kyl" denot eBRCHEP2008/059429

saturated straight- or branchggqhain group cont ai ni ng
froml to 7 carbon atons, for exanple, nethyl, ethyl,
propyl, isopropyl, n-butyl, k-butyl, 2-butyl, t-butyl
and the like. Preferred al kyl groups are groups with 1
- 4 carbon atons. As usedNnherein, the term"| ower
al koxy" denotes a saturated{straight- or branchedchain
as defined above and which Is attached via an oxygen
atom As used herein, theNtern1 | ower al kyl
substituted by halogen" A notes an al kyl group as
defi ned above, wherein at @é§t one hydrogen atomis
repl aced by hal ogen, for exanplg CF3, CHF2, CH2F,
whigle3, C}QC}QCFS C}QCFZCFS and the like. As used
erein, the t den tes, an aronat i r

E1 oo bdaisin BRI 8F biizany piak Sh B ayronghydupeted by
"halogﬁﬁ rﬂﬁﬂ@@@amﬁﬁyorlne i odine, fluorine and

fom n The te eutically a pt abl e aci

s Bt Podtee IRl i PR oS R el BT GR & T ol

or gangubsaaitesby Isdlédenas hydrochloric acid, nitric acid,

ul furic.acid, EE %Phorlc acid, citric acid, formc

}1 1

cid, isyrEgeeR 0 D%l ei ¢ aC|d acetic acid, succinic

gﬁld,mQﬁmﬁﬁflc aci d, met hane-sul fonic acid,
g tolu% sulfonic acid and the like. Preferred
onpolifds °b% formula | are those, wherein nis 1

10 ﬁrﬂyﬂlremphdtrﬁﬁ‘)eutwmgra@ﬂnfésﬁﬂs.lS hydrogen, |ower alkyl or
benzyl which nmay be optionally substituted by hal ogen

or | ower al koxy; R2 is hydrogen, hal ogen or OR
pRengedfoRsich sh@kiresairky! , aryl or |ower al kyl

(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-ethyl-amine
(S)-1-azetidin-2-ylmethyl-ethyl-phenyl-amine

15 (S)-1-azetidin-2-ylmethyl-ethyl-(3-methoxy-phenyl)-amine
(S)-1-azetidin-2-ylmethyl-(3-bromo-phenyl)-ethyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-methyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-isopropyl-amine
(S)-1-azetidin-2-ylmethyl-benzyl-(4-chloro-phenyl)-amine

20
The present compounds of formula I and their pharmaceutically acceptable salts can be

prepared by methods known in the art, for example, by processes described below,

a) reacting a compound of formula

(R')o~ 5 N
Ar I
25 with a compound of formula
R3
PG\N
O ( )n
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substituted by hal ogen; R3 is hydrogen or fluorine; Ar
is phenyl; ois 0, 1 or 2; and their pharmaceutically

wW@eneeosal t s. Exanpl es for such structures arBCI/EP2008/059429

et hyl - (3- phenoxy- phenyl ) - (R) - I_-7p_yr rolidin-2-ylnmethyl-a
m ne
g&i]é/drﬁlg(ﬁh{ahoqqgﬁﬁlghenyl )-(S)-1-pyrrolidin-2-ylnethyl-a
m ne

(3, 4-dichl oro-phenyl)-ethyl-(S)-I-pyrrolidin-2-yl nethy
| -am ne R®

(4- chl or o- 3- net hoxy- phenyl ) -Fﬁ%tm (S)-1-pyrrolidin-2-
yl met hyl - am ne H (

(4- chl or o- 3- met hoxy- ph&tiyk) ~BrHyl - Z”S) -l -pyrrolidin-2-y
| met hyl - ami ne (4-chl oro- phéhyl ) -ethyv- (9S)
-1-pyrrolidin-2-yl nmethyl -am ne

(it G080t LB NP0 iz ¥ RL Rk (R o o RHGR! 1 1
(3, 4-dichl oro-phenyl)-isopropyl-(S)-I

-pyrrolidin-2-yl nethyl-am ne or (4r%Thl oro-phenyl)
-ethyl-(R) -1 -pyrrolidin-2-yl ngy -am ne. Preferred
conmpounds are further those, Hwh hn nis O
(azetidine): wherein RL®RY hylregen,” | ower al kyl or
benzyl which may be optiondfly substi-tuted by hal ogen
or | ower al koxy; R2 is hydrogen, hal ogen or OR

in Ris.| | kyl. I I | kyl
05 Pocel RS Wimes ¥ 6t ogen or 11 uorine: Ar
[ h l;
{))Sregctienr:gya compound of formula

3

R
PG\N
H
(RZ)O\ /N\)_( )n
Ar v
with an aldehyde of formula R'-CHO
to a compound of formula
3
| PG\ R
R’ N
R N~
Ar V-1

and deprotecting a compound of formula IV-1 to a compound of formula

R'—  HNTS
(R, N
Ar 1_2

wherein R" is lower alkyl or hydrogen and the other definitions are as described above, or

¢) reacting a compound of formula



0is 0, 1 or 2; and their pharmaceutically active
salts. Exanples for such structures are (S)-I

WO aweniaih- 2- yl met hyl - (4-chl or o- phenyl ) - et hyPCHRP2968/059429
(S)-1 -azetidin-2-yl nethyl -ethyl -phenyl -am ne ()
-1 -azeti di n-2-yl net hyl - et hyl - ( 3- net hoxy- phenyl ) -am ne
(S)-1-azetidin-2-yl nmethyl - (3 br gno- phenyl ) - et hyl - am ne
(S)-1 -azetidin-2-ylnethyl - 48chl or o- phenyl )
-nmethyl -amne (S)-1 -aze g | met hyl -
(4-chl oro- phenyl) -i sopr@_}lu MA&M ng; (S) - |
-azetidi n-2-yl net hyl - benzyl - (4- ch} or o- phenyl ) -am ne
The present conpounds of forrmula | and their
pithrmacwouind af foymatcept abl e salts can be prepared by
nmet hods known in the art, for exanple, by processes
descri bed bel ow, a) reacting a _gonpound of fornula ?2

NHW (R)0O "Ar Il wtkGa ound of fornula Illto
a compound of forrmula and d ecting a conmpound of
formula IV to a conpound, I(Pﬁula wherein the

substituents are as defi nedCabove Vidk b) reacting a
compound of formula with an al dehyde of fornmula R1-CHO

P2 GRS RRUWIdo@huthor mul a and deprotecting a conpound
of formula IV-1to a conmpound of fornula

3
PG.
N
2 R1\ />?)n
(R*)~ A;N
O IX

reducing the compound of formula IX and deprotecting to a compound of formula

wherein the substituents are as defined above,

and, if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The compounds of formula I may be prepared in accordance with the process
variants as described above and with the following schemes 1 - 3. The starting materials
are either commercially available, are otherwise known in the chemical literature, or may

be prepared in accordance with methods well known in the art.
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wherein RL is | ower al kyl or hydrogen and the other
definitions are as descri bed above, or c) reacting a

we@oorspouids of fornulaRl , NH Ar 11- 1 with a coprguBPH08059429

formula to a conpound of fornula reduci ng the conpound
of forrmula I X and deprotecting’to a conpound of
L&E() wherein the substituents are as defined above,
) desi red, converting the conmpounds obt ai ned
into pharmaceutical |y accepichbine laci d addition salts.
The conpounds of fornula | maybe prepared in
accordance with the process variants as described
above and with the Pel | owsng sche@pigHl - 3. The

§%grt|ng material s fLﬁL ther camsgrcial ly avallable Q R
~atherin se +knowd e chemm:m—ﬁTTvnaturg oan/J;?S

be prepdred in accordancé Wit h eenisitdoAwel | v
the art. Method 1 Schene 1 PG R &FldOH |, IV

Compounds of fornula 1-1 naybe prepared by reductive

am nation using an aniline of formula Il and a

N- prot ected pyrrolidine-2-carbal dehyde of f la 11

(n =1) or an N-protected 2-fornyf azeti dj.ae abprbtectrul a

[1l (n=0) in the presenceofH educi ng agent such as
NaCNBH3 or NaBH( OAc)r) H 6 y fqdeprotection step

on the internediate IV An t he ual matter. Method 2

Compounds of formula I-1 may be prepared by reductive amination using an aniline of
formula II and an N-protected pyrrolidine-2-carbaldehyde of formula III (n = 1) or an
N-protected 2-formylazetidine of formula II1 (n=0) in the presence of an reducing agent
such as NaCNBH3; or NaBH(OACc); followed by a deprotection step on the intermediate

IV in the usual matter.
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Schenme 2 1 CF3COOH deprotect Conpounds of fornmula 1-2
and 1-3 may be prepared by a second reductive

wa@pionatdoeh step starting frominternedi ate |V BPSI/RBR0D059429

instance reagents such as an alehyde V, an enol et her
VI or an al dehyde acetal VII in presence of an

1 cd' g agent such as NaCNBH3 or NaBH( OAc) 3 fol | owed
ggi%-—dgprotecti on of the pyrrolidine or azetidine in
the usual matter. Method 3 Sgheme 23 Schenme 3 descri bes
the preparation of a conmpound of formula |I by
formation of an am de | X followed by reduction of the
am de bondP@y £duci ng agent such as borane or r'_ PG, .
| i,t hi um g| um¥iuXhydri de and prokgsishng group remav?l] N/>>R
AN yugl/Lnrg ter. RSGM8tion amd purificati®ng of e
conpourids | sol ation and purifi cation ofwt he conpélunds On
and i nternedi at e® descri bed hereiNaBd@fc)be ef fected, if V-1
desired, by any suitable separaff:68Cr purification
procedure sych as, for exanple, filtration,

extractﬁ‘eﬁ, %l;\l tral | i za%?i (gtrgi,t col unm chr ORE ogrg h R

t hi.n- | ayerl chypomt ogr aptiy >t hi ck- 1 ayer chroifmat r/giphy,
plﬁega[ g;h'?‘evl/{’)‘w(pr hi gh- pressure |i Uk ch,pté@l/ég()aph)'ﬂ
or a conbi nati on a¥-1t hese procedures. p’é‘ci fic "
illustrations of suitable separation and isol ation

procedures can be had by reference to the preparationspg

and exanpl es herein bel ow. However, other equival ent \ R
separation el i sol,ation proceduresHera,d, of cour se\,( />>
al so be used. N mc m VRS OfF.ePpH al corfbdz@ds/m\/k()
f(BZr)fm{Ia I Hc\a}Q ¥ R Ar "
A O, vi IV-2
\Y
PG .
\( \ R® deprotect \(\/H,’\j\/>>R
N 2
E— (R N
R? />> N\ ar”” On  1-3
( )0\ Ar /N\/k( )n Ar
V-2
or R PG_ 5
PG OMe NaBH(OAc), ﬁ N/>>R
‘xR’ v CF,COOH (R, _N
R H \/C>> + R OMe N ar On g
o N — >
™~ Ar/ O VI
\Y

R 3
R
R" PG_ , ﬁ HN/>>
R deprotect 2
2 ﬁ N/>> derorest (R)O\A/N\/k()
R /N\/k() r "2
Ar n

V-1

Compounds of formula I-2 and I-3 may be prepared by a second reductive amination
step starting from intermediate [V using for instance reagents such as an aldehyde V, an
enolether VI or an aldehyde acetal VII in presence of an reducing agent such as
NaCNBHj; or NaBH(OAC); followed by N-deprotection of the pyrrolidine or azetidine in

the usual matter.



separated using chiral HPLC. Salts of conpounds of
formula | The conpounds of fornula | are basic and may
wheoogompds t ed to a correspondi ng aci d addi t i onPGEEP2008/059429
The conversion is acconplished py treatnment with at
| east a stoichionetric anount of an appropriate acid,
hydrochl oric acid, hydrobrom c acid, sulfuric
gdécﬁ&go—nltrl c acid, phosphorl c acid and the Ilke and
organi ¢ aci ds such as acet i Ehaoied, propi oni c acid,
glycolic acid, pyruvic acid, oxalic acid, malicacid,
mal oni ¢ aci d SUC @A r,,>§%| d, Eggge%%“%\’&q d, fumari ™} &
aci tart i c+acid, ric acid; ben;0|c CIdR N
Ci n&zé?ﬂ\c asiHd, g)el)—c( Bci d, met hanesul f(B%d\C a¢| d /X
et hanesuﬁ\fonl €1 gg% pt ol nesulfonl c acid, Kl IX
acid and the Ilke Typi caI y the free base IS O
di ssolved in an inert organic solvent such as diethyl
et her, ethyll;> acetate, chloroform ethanol gg methanol
and the [ ke\a d 3he acid added in a slm| av ol ent.
The( )errpelRatu e g mai rmglongﬂn-lget
The réém.l Wi t preeipitates s
be brought but of &blution with a Iess poI ar s nventx
The acid addition salts of the basic conpounds of
formula | maybe converted to the corresponding free
bases by treatnent with at | east a stoichionmetric
equi val ent of PR sui tapl e base such as sodi um or

pot assj um hgrdr ox Rpot a%egfolﬁﬂ carb e, od mx (R
bi ca(F&(mat el?t rgga 82?19 /¥

formul a IAran hel, ghar rraceutl cal I y usabl e addl f fnon
salts possess val uabl e pharnmacol ogi cal properties.

Specifically, it has been found that the conpounds of
SHRNRIB&BA b AVNENEpRREIRYE &)n%lﬁﬁ'ldfﬁf o1y 1 bPfdrRBtion of an

traceI am ne associ ated receptors (TAARs especial |y

X febeveddhpsawdiongd e 3Ride bond by ade ‘Jﬁl%é'@%‘?tc?&ﬁl%és borane or
Wt aiEn @ &thygl¥e M NeiotRag b up removal in the usual matter.

3

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can
be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and
examples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used. Racemic mixtures of chiral compounds of formula I can be

separated using chiral HPLC.

Salts of compounds of formula I

The compounds of formula I are basic and may be converted to a
corresponding acid addition salt. The conversion is accomplished by treatment with at
least a stoichiometric amount of an appropriate acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic

acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
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Materi al s and Met hods Construction of TAARexpression
pl asm ds and stably transfected cell |ines For the

w@omwentards i on of expression plasm ds the codi NBCT/EP2008/059429

sequences of human, rat and nopse TAAR lwere anplified
fromgenom c DNA essentially as described by Lindemann

' icdel .ty o
%(&%%haelo%%églﬁloss 911’1 \;ﬁi\/;gna:l]glcgg] il .f?%aéj‘? %a%ci&g@élmc acid,
benziofciaedl, Bﬁﬁalprccmtufctrrzandelnceacod omelganieatl fpnpGRY], ethamef@onic acid, p-

L oni C [ troge fol | C
B P AR L s iR R Bl RS RRE H008 in an
tneet q]IgEREESﬂéYrZIt S’lmhtas diefiBDeBleortiet hqetd?alchlo&bﬂoom, ethanol or methanol
: [
%C/%Ar {hfe(l) %)élftlré(? & 1<i‘1 g(il‘(Ped ﬁ% tsu%l}]arl%ﬁl"vg 1 ’Iffllve{e%é)e%q%ﬁé %@mtamed
behken Q m @@l #0 CRIFheIEtBjngmalt @ravititasspomssenslyalr nyayds brought
dets0 & %g)n%pdelrrsas n et aI N (2005). For the generation
Sta tran FIP l'i nes HEK293 cells were

t r ansf echamIaoml hddlﬂdit@Sgﬂ)tb RESrdadic eanppessdsart f@inagai day be converted

t?\tﬁ %{er}lesg) nd heaneaR%gg}f)ﬂ??tnm\ﬁ xr/vg[égl’?] egsgccoo{lclz qgr%e? T1C eﬁHPvalent ofa
sm&bfelhate arBb apfodilre orpotkachurydroxida ;ioﬁdsilkrhsalﬂuoahte, sodium
filc St f ect ion the £ thelé re medi um was suppl emented with

ﬁ% A oS8 f“éiag &hs, Switzerland). After a

cul ture period of about 10 d cl ones vvere i sol at ed,

expanded d test fofr resp qnsn eness to trag anlglnes
Cal T conpoutiis opTiERds Seor AR Ay M TRy e iR BT
Bi ditioakal ispoyses vlamzbllaqﬁssag/co(c%ioéb p@sﬁtemS@Mﬁdfad;m,an)las

ol I ow e non-acet ure
by fRih ol S <PaPaR S Bt b Se iR FioF FRE a6 o
thegplcaymiheassdcald EreEGhors (DA ARs G bdpletinkly PRARDD of 15
passages were used for all subsequent studies.
Thertborapeupls epar @tvestigatad th a@didahcqaitll the tastigign Getdimfat.
confluence were rinsed with ice-cold phosphate
buffered saline w thout Ca2+ and My2+ contai ning 10 nV
EDTA and pell et ed bX/[eﬁSnilE %11{(9%[}10%@ at 1000 rpmfor 5
mn at 4
Construction of TAAR expression plasmids and stably transfected cell lines

For the construction of expression plasmids the coding sequences of human, rat and
mouse TAAR 1 were amplified from genomic DNA essentially as described by
Lindemann et al. [14]. The Expand High Fidelity PCR System (Roche Diagnostics) was
used with 1.5 mM Mg** and purified PCR products were cloned into pCR2.1-TOPO
cloning vector (Invitrogen) following the instructions of the manufacturer. PCR products
were subcloned into the pIRESneo2 vector (BD Clontech, Palo Alto, California), and

expression vectors were sequence verified before introduction in cell lines.

HEK293 cells (ATCC # CRL-1573) were cultured essentially as described Lindemann et
al. (2005). For the generation of stably transfected cell lines HEK293 cells were transfected
with the pIRESneo2 expression plasmids containing the TAAR coding sequences
(described above) with Lipofectamine 2000 (Invitrogen) according to the instructions of
the manufacturer, and 24 hrs post transfection the culture medium was supplemented
with 1 mg/ml G418 (Sigma, Buchs, Switzerland). After a culture period of about 10 d

clones were isolated, expanded and tested for responsiveness to trace amines (all
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0C. The pellet was then washed twice with ice-cold
phosphate buffered saline and cell pellet was frozen

WO povedi@sel y by i mersion in liquid nitrogen aPcI/BP290g059429

until use at -80 O0C. Cell pellet was then suspended in
20 mM HEPES-NaOH (20 mM), pH 7.4 containing 10 nM

E g PATRAGR AR BT 000 yncassay (B14)

St { Amgestam) foll®wdQOthg nborac@Plativm Ed4 pocd@irampdortithkal by the

Rl%l P%Etm&swl%ﬁﬁawéf)flllk%%sbvﬂlfﬁglpﬁ?yeuaaqﬂalﬁggc n%r.’ %, BHuZe éeriod of

contalnin onogen
W pissaePokretusedhfoatll 30hs0@@ent pudfear 10 s. The hom)genate
was then centrifuged at 48,000xg for 30 mn at 4 0OC
and the pellet resuspended in 20 m buffer A and
Nendgend prepanii¢hamd Rdiolizamhbiatink0, 000 rpm f or 10 S.

Egl?sta i 0 on%e xpvgrr ar%nilsg wil Si’cede %ﬂ%sﬁ tel%)(lffter% sa e w1ﬂlout Ca’" and

lerce e was
dent cdrftaiging IQUHMSEI@D@)&gd bdietétonmentrﬁtlgafﬂo(ﬁ@,t 1000 rpm for 5 min at 4

i(/g%peq%ed Itﬁ]envaegEa%coe;w%l% I eg:\c{a]d% leﬁ?tg bufts r(eg sell_H%% and cell
pdilet fves frajenamni’@’ﬁhtﬁpbpgamem ind liquidanPigy amhstated until use at -80
080 _rpm f RO
8o G Pl ot tencsh M52 PEERRE AV BE8 AR Fhschaining
10 mM @D T30 and hombdhenizealdiidi & Balydon (PT 3000, Klnematlca) at 10,000 rpm
3H}.- r.ac- 2,3, 4-tetr.ah p

o B bogee ol QAR R ADI PR 46 sphe pete
oalpehadddeid 28dnMaE RES-0fa 060 (20vh M), g[H\Tel (ﬁ)nlrmnmﬁg Odt mat BDAE (buffer

Snand insries o PRE T R0 P HRCET0a" S BlobRiyps then
déntrifu@ed #48{000ke fdr(ﬂ()ahmbit AdCngd tiNopellspesiuspeedddiindd mg buffer A,

def d t h
T p PSRy P TR Lilooapm s e Rypipingoncentration was
ﬂmimdmmdl bg ehlebﬁethdd ?PPiehe (Rbdé&ﬂ’cﬂ? PL)oThet hemagapaeprdsah e
nl a e an oM . eti
heiRed e doPGE R o « s PR IR i gpmn.
WMmclﬂ'(ﬂlﬁg Ma@) ( 10inﬂett) fayﬂ Qabgrgqxbdzeh penglemdr(athn (buffer B at 200
S agemze%l w1t{1 gcr)]lytron at 10 Od?)ortpma or ?8 ¢

Binding assay was performed at 4 °C in a final volume of 1 ml, and with an incubation
time of 30 min. The radioligand [H]-rac-2-( 1,2,3,4-tetrahydro-1-naphthyl)-2-
imidazoline was used at a concentration equal to the calculated K4 value of 60 nM to give
a bound at around 0.1 % of the total added radioligand concentration, and a specific
binding which represented approximately 70 — 80 % of the total binding. Non-specific
binding was defined as the amount of [H]-rac-2-( 1,2,3,4-tetrahydro-1-naphthyl)-2-
imidazoline bound in the presence of the appropriate unlabelled ligand (10uM).
Competing ligands were tested in a wide range of concentrations (10 pM — 30 uM). The
final dimethylsulphoxide concentration in the assay was 2%, and it did not affect
radioligand binding. Each experiment was performed in duplicate. All incubations were
terminated by rapid filtration through UniFilter-96 plates (Packard Instrument
Company) and glass filter GF/C, pre-soaked for at least 2 h in polyethylenimine 0.3%,
and using a Filtermate 96 Cell Harvester (Packard Instrument Company). The tubes and
filters were then washed 3 times with 1 ml aliquots of cold buffer B. Filters were not dried

and soaked in Ultima gold (45 pl/well, Packard Instrument Company) and bound
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The compounds of formula I and the pharmaceutically acceptable salts of the compounds

of formula I can be used as medicaments, e.g. in the form of pharmaceutical preparations.

The pharmaceutical preparations can be administered orally, e.g. in the form of tablets,

coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspen-

sions. The administration can, however, also be effected rectally, e.g. in the form of

suppositories, parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,

corn starch or derivatives thereof, talc, stearic acids or its salts and the like can be used,

for example, as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.

Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,

semi-solid and liquid polyols and the like. Depending on the nature of the active

substance no carriers are however usually required in the case of soft gelatine capsules.

Suitable carriers for the production of solutions and syrups are, for example, water,
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Suitable carriers for the production of solutions and
syrups are, for exanple, water, polyols, glycerol,

waegevaioke oil and the |ike. Suitable carrier SPEDEP2008/059429

suppositories are, for exanple . natural or hardened
oils, waxes, fats, sem-liquidor |liquid polyols and
Li , . rati .
Pt el AR TRSR B, SLEBRIANANS, SBlbosioricar, o
staalyil¢,inagirsl, onketdenad odg @nkes, fagsrsdnsiiliqued er ligvid ebbnbrasd the like.
colorants, flavorants, salts for varying t he osnotic
pres
o SFH P LSS IRRSIR RS R0, ATKDSH BN e s,
vtablhafms,m%W%n@mulmmsmmgsmranm; fhayomntso sqbta derdvarying
?{? osf?lr ?l‘yg?eégurg L&fepyﬁ{ %’l@ﬁgﬁe'n?sa(lr AiBGATIRE. alme ci@iﬂ%o contain still
er eo erapeu y i erT ocarrier ara 4

atheothicepeundally Nelupbles@rstanicesvent i on, as is a process
for their production, which conprises bringi ng one or
nmor e
nccon ARRAUAL Rkl M dy AOGFBImRAROERG AL £OUCAY
mpletablte lsdlt thichror alp@wth@aiehycallallmbtaerlsnmg tlamer objeritad tlae present
91%“&'18 gL i $ ‘?&e'l oEQ&IHnt, %ﬁﬁh*&%@‘ﬁsé%rﬂ&%g"dme or more
rmret ier apeuti ca rt carriers e nost
prrepeurdsof fardiudal a@%@r pharmecuitida hycecapitabhe adidagrtiegesults and, if

! ;

HEHEE Qe Bl RS Bre Uil Gl TR B GRNPERE, PhaltIEy
pdrevmntaltlon fefm sghihzoptth ©nE af nuepthesapieotically oyt ¢arves.
i npai rment and Al zhei ner's di sease. The dosage can
vary r

bo a”g%é{&tg)r@fe%% gﬂdl'f%agr%négq c%tlrdl'élaﬁeﬁ&éﬁeﬁ%tpz?sierﬁﬂﬂvgﬁ{o% are those,
parchiindide diserders of thetdaptrelawevayk systeah, fatienanipde thattieament or
g%@eﬂ c%&p&@%ﬂ% %P( %g) 1218%5%1?3?%9 enr'% g?(g ?\léﬂgmtlé% s disease.

or of t he corr espondl ng amount of a pharmaceutically

ac cephadosegsaintvanheiteipfwidghmitgand yill 06 eqpesarhgvege be adjusted to
s a@gﬁlﬁ&lﬁ%gu ecﬂtg]fﬂ eead]‘ii Péﬁlc ar ke{le qh\fhsg&ge gpérgl(sja(%ﬂ V\ﬁtratlon the

It1on ryﬁp can e excee
dorage fos afeltmantveryeorn nbip etk Gldmg Tanbastt 1695 mglpst flayrof(agempound

& g?e%ﬂa?fdrﬁlrﬂlla [ or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated.

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
5mg 25 mg 100 mg 500 mg
1.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5.  Magnesium Stearate 1 1 1 1
Total 167 167 167 831



ItemlIngredients ng/tablet 5 ng 25 ng 100 ng 500 1.

Conmpound of formula | 5 25 100 500 2. Lactose
we\advgeiteoes DTG 125 105 30 150 3. Sta- Rx 1500 6rPGI/BEPR08/059429

4. Mcrocrystalline Cellulose 30 30 30 150 5.
Magnesi um Stearate 1 1 1 1 Total 167 167 167
§%.N§EH& ﬁgg&%g rocedure 1. Mx itenms 1, 2, 3 and 4
ané‘gran%@ﬁte—mrgi purified water. 2. Dry the granules
at 500C. 3. Pass the granul es through suitable mlling
équi phertems 4, 2, Addd dtapchgBararate with plusified atee. i nut es;

onp ' e press. Capsule Formulation Item
?‘ngrgg’?glﬁ%galﬁ%e}%ggsu'e 5 mg 25 ng 100 ng 500 1.
EonpBam thagdrafigesthraugh sgit@dge aiiing6Quipmeplydr ous Lact ose

* fo” 589083 B ERR, ARy APy tabresffiog”
300 600 Manufacturing Procedure
Capsule Formulation

Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg

1.  Compound of formula I 5 25 100 500
10 2.  Hydrous Lactose 159 123 148 ---
3.  Corn Starch 25 35 40 70
4,  Talc 10 15 10 25
5.  Magnesium Stearate 1 2 2 5
Total 200 200 300 600

15 Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.
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1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and mx for 3 m nutes.

W@2005/01d048 Nt 0 a suitabl e capsul e. Experi nent al AEGEEP2008/059429

followi ng exanples illustrate {he invention but are

not intended to limt its scop€. Exanple 1

( 3- Phenoxy- phenyl )-(R) -1 -pyrrolidin-2-yl nethyl -am ne
Chiral To a solution of 3-phenoxyaniline (0.3 g, 1.62
mrol ) in 1,2-dichloroethane (4 mn ere added

N-(tert-but oxycarbonyl) - ’ﬂ? R a(O. 322 g, 1.62
RO foll otk S@BhipedNiIlstraeah Oy BRIk dfot(iRteA8& @ 1indit A9 scope.

nmol ). The resulting suspension was stirred overni ght
at 50 0C. The m xture was then cooled to room
tenperature, water (8 m) vwgampgded and extracted with
ethyl acetate (3 x 20 nl). The conbi ned organic | ayers
(R PRenpxy whepr ) #R b gpveralidm-3whpethykkamie| t er ed and
copgenhkat ed i n vacuo. The residue was purified by
fiNggh chr omat ography (Si O : heptane/ethyl acetate =
70::30) to yield a light yellow oil that was dissol ved
i'ff di chloronethane (4 m). Trifluoroacetic acid ( 1
was added and the m xture was stirred for 3 h at
tenperature. Agueous sodi um hydroxi de sol ution
(4 was added until basic pH and the m xture was
extted with ethyl acetate (2 tines 30 m). The
conbi'ned organic |layers were dried with nagnesi um

%Y |a_@81@ti6n of Bjﬂl@ﬁ&@aﬁiﬁﬂe coneenss A& inN, YacUDrodiBghe (4 ml) were
BN Grepr i Rrtony e (42 GenpmoBuRg podium
etk o_r&l%rd‘x‘i'd@'(@.él@() %@%hﬁﬁ)s TAE bosultPg 28HeBsio FadBtirred
overnilgh'f> e)Lt'SO °g.9T}]1-e r(n(lxl\t/llil-re wa-; t?\eri co%)l(e% tolrgor% temperature, water (8 ml) was
added and extracted with ethyl acetate (3 x 20 ml). The combined organic layers were
dried with magnesium sulphate, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (SiO,: heptane/ethyl acetate = 70:30) to yield a light
yellow oil that was dissolved in dichloromethane (4 ml). Trifluoroacetic acid (1 ml) was
added and the mixture was stirred for 3 h at room temperature. Aqueous sodium
hydroxide solution (4N) was added until basic pH and the mixture was extracted with
ethyl acetate (2 times 30 ml). The combined organic layers were dried with magnesium
sulphate, filtered and concentrated in vacuo. The residue was purified by flash
chromatography (column: Isolute” Flash-NH, from Separtis; eluent: ethyl acetate) to
yield a colourless oil, (0.256 g, 59 %); MS (ISP): 269.1 (M+H) ™).

Example 2
(3-Phenoxy-phenyl)-(S)-1-pyrrolidin-2-ylmethyl-amine

Chiral
HN

HN

o

0



(3- Phenoxy-phenyl )-(S)-I-pyrrolidin-2-yl methyl -am neTh
e title conpound, M5 (ISP): 269.1 ([MtH + ) was

W@bioaln®ds i n conpar abl e yi el d anal ogous t o t hePCT/EP2008/059429
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procedure described for Exanplg 1 using
N-(tert- butoxycarbonyl) Lprol i nal instead of

E%{lﬁg %(gp%#]enéxy @% % %[%I% pyr r oq%)t(ag gl C%fnr?gfaﬁlﬁ yleld

mahtgol'd&lt(ayhe procedure described for Example 1 usmg N (tert- butoxycarbonyl) -L-
- 2 - met hyl rrol
?g?wép§h§§p§g§§flQQ@@Q%%gQE,§ﬁ¢)r er To aysglﬂ¥|on
of 3-phenoxyaniline (0.3 g, 1.62 nnDI) in
1, 2-di chl oroet hane (4 nl) were
N—(tert but oxycar bonyl ) - D-prdPP (O 322 g, 1.62
Ethyl -J3-pheh sy dihenyl) (Rt gtyorofidor-2iyfidethgleaththe480 g, 2. 26
. ohe resulting suspension was stirred overni ght
at 0C "The mixture was then cool ed to room
tenperature, water (8 m) was added and extracted with
etnyl acetate (3 x 20 nl). The conbi ned organic | ayers
dried with magnesi um sul phate, filtered and
co trated in vacuo. The residue was purified by
fl ash-chromat ography (Si C*: heptane/ethyl acetate =
70: 3 to yield a light yellow oil that was dissol ved

in nethanol 8 n1) Acetaldehyde (O 134 g, .3.05 mol ),
3} (B0 3 . 19-a ! dingr -carboxylic acid tert-

BM@pgégrohydrlde (0. 115 g, 1.83 nnDI)-mere added and
€ mxture was stirred overn|£¥f at 40 0C. Saturated

quréﬁhuuﬁv &t dtrheroganiling gh3 g106mmalnis ladtdicdlogpgthane (4 ml) were
Sxdetiagy Rt mtbiaycaiﬁbyllyl)af)‘%&éﬁrﬁal 03329 39, 6‘311])1141101-5 f&ﬁd somhhned

organic layers were dried wth nmagnesi um sul phat e,
triaceterewreiulrics ne 491 g2 ?édnrrwl)v Fhefesutting sypsnder wagssirred

B¥rhi ghfseq SIQVC f’ﬂ'lﬁﬁﬁmﬁﬁ@ W%&QQ@Q@M t(( 1%0?{’1\ /genlik%ﬂtﬁfke atehYd ml) was

acet

adsded gnd @gtgacéq:d, w1t]p,/gth(y?/gp§ate @QqZ(bmp( Mombl}led organic layers were

dried with magnesium sulphate, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (SiO,: heptane/ethyl acetate = 70:30) to yield a light
yellow oil that was dissolved in methanol (8 ml). Acetaldehyde (0.134 g, 3.05 mmol), zinc
chloride (0.333 g, 2.44 mmol) and sodium cyanoborohydride (0.115 g, 1.83 mmol) were
added and the mixture was stirred overnight at 40 °C. Saturated ammonium acetate
solution (10 ml) was added and extracted with ethyl acetate (3 x 30 ml). The combined
organic layers were dried with magnesium sulphate, filtered and concentrated in vacuo.
The residue was purified by flash chromatography (SiO,: heptane/ethyl acetate = 70:30)
to yield 0.43 g (67 %) of a colourless oil; MS (ISP): 397.0 ((M+H) ™).

b) Ethyl-(3-phenoxy-phenyl)-(R)-1-pyrrolidin-2-ylmethyl-amine

To a solution of (R)-2-{[ethyl-(3-phenoxy-phenyl)-amino]-methyl}-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.162 g, 0.41 mmol) in dichloromethane (3 ml) was
added trifluoroacetic acid (1 ml) and the mixture was stirred for 3 h at room
temperature. Aqueous sodium hydroxide solution (4N) was added until basic pH and the
mixture was extracted with ethyl acetate (2 times 30 ml). The combined organic layers

were dried with magnesium sulphate, filtered and concentrated in vacuo. The residue was
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b)
Et hyl - ( 3- phenoxy- phenyl )-(R)-I-pyrrolidin-2-yl nethyl -a

wWorReve/0Tw4% sol uti on of PCT/EP2008/059429

(R -2-{[ et hyl -(3-phenoxy- phen_yp -am no] - met hyl } - pyrrol
i di ne-1carboxylic acid tert-butyl ester (0.162 g, 0.41

N : e q - '
IR oS SRRl YR ORS, o sparis: uens
sthifracemted) oo yigldn @lourtzeroit, édPéT @t3a1%e); MUsu29% D AiMHH) ).
hydr oxi de sol ution (4N) was added until basic pH and

the m xture was extracted with ethyl acetate (2 tines
30 m). The conbi ned organiExampleet s were dried with

' | ph wof 11 . and J d i
FRERES PR BRRE Gl ph PRt Ry RPEEIER, Ot ogr aphy

(c nfi= | solute Flash-NH 2 from Separtis; el uent:

et acetate) to yield a colourless oil, (0.043 g, 36
Wy M5 (ISP): 297.5 ((MtH) + ) . Exanple 4
EEEZ!-(3-phenoxy-pheny|)-(S)-I-pyrrolidin-2-y|nethy|-a
m-re.The title conmpound, M5 (ISP): 297.5 ([M+H + )
maséigtained i n conparabl e yield anal ogous to the

pro ure described for Exanple 3 using

t.ert - but ox - | i.nal 1 nstead, of )
R HF tormanhey SE AORY pd7 PP H i Ly e e g mresableyigld
&éal(ggous to the proclzedure C}]esclzribed forI Example .l’a using Né(terlt—but(;]xylcarbor_lyl)—L—
- Brono- phe -e - -1 -pyrrolidin-2-yl met hyl - am
S g S MR v A AT S U A
) was obtained in conparabl e yield anal ogous to the

procedure described for Exigple 3 using
N- (tert - but oxycar bonyl ) - LprgffRE S i nst ead of

[¥-BEShé-pheh@X ¥R )Ny pyrrétidih @l ylaRkthydachise br onoani | i ne
i nstead of 3- phenoxyaniline in step a). Exanple 6
(Swﬁifgéﬂ?bro-phenyl)-ethyl-(S)-I-pyrrolidin-2-y|nethy
| -amyie The title conmpound, M5 (ISP): 273.2; 275.1
(HMtH + ) was obtained in conparable yield

QL

The title compound, MS (ISP): 283.1; 285.1 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 3 using N-(tert-butoxycarbonyl)-L-
prolinal instead of N-(tert-butoxycarbonyl)-D-prolinal and 3-bromoaniline instead of 3-
phenoxyaniline in step a).

Example 6
(3,4-Dichloro-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine

Chiral
HN >
N

N

Cl
Cl

The title compound, MS (ISP): 273.2; 275.1 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 3 using N-(tert-butoxycarbonyl)-L-
prolinal instead of N-(tert-butoxycarbonyl)-D-prolinal and 3,4-dichloroaniline instead of

3-phenoxyaniline in step a).
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anal ogous to the procedure described for Exanple 3
using N-(tert-butoxycarbonyl)-Lprolinal instead of

woRr(era4dhut oxycar bonyl ) - D-prol i nal and PCT/EP2008/059429

3, 4-di chl oroani l i ne instead ofzd% phenoxyaniline in
step a). Exanple 7

Ethyl-(S)-1-pyrrolidin-2- y'ﬂ{?{-. I -(3 trifluoroniethoxy
-phenyl)-aniine hiral The corrpound M5 (I SP):

B881-05)¢ [-Mutblidin)2-wasetiogt (aitrifl dotomathogyapladnly B -anhiak d
anal ogous, o the procedure described for Exanple 3
USH N-(tert-butoxycarbonyl)-Lprolinal instead of
3l\b\(t rt-butoxycarbonyl)-D-prolinal and
-t\fi fI uor onet hoxy-aniline instead of 3-phenoxyaniline
i@ep a). Exanple 8
( bofo- 3- net hoxy- phenyl ) -net hyl - (S)-1-pyrrolidin-2-
yl met hyT= am ne The title corrpound VB (ISP) 255. 3

ob ned in co abI el d analo
&Ee Pﬁ&%}%@ﬁ%ﬁw @g@c 2R HM ém@e .CHalpara Te yield
M‘leﬂég@fuk t@ﬂk@%&&dﬁmy&ﬁbeﬂ%miaﬂﬁﬂe 3 nsihg&d(terft-butoxycarbonyl)-L-
Oﬁ:‘ﬁert b%dt?é%car bonyl ) ﬁ
plgpge 1y PUR R gy é’é%m%ﬁl and driefesipatth eeeniline

ﬁﬂféa@@f@fpﬁéﬁ@dyﬁiﬁhﬁgﬁl gtqs;)ead of acetal dehyde in step
a). Exanple 9

(4- Chl or o- 3- met hoxy- phenyl )Exé‘[nﬁyfls-(S)-l -pyrrolidin-2-y
gﬂehnﬂb 3@%&%&;@%@1) Renyli($)- ﬁps;ﬁ%ﬁ@ﬁhnﬁylnl}@hﬁlla%?ﬁle
69. 4 + ) was obtained inh conparable yield
a al “u'§ to the procedure described for Exanple 3
g N-(tert but oxycar bonyl ) -Lprolinal instead of
N-( rt - but oxycar bonyl )-D-prolinal and

4- chloro- 3-met hoxy-ani |l i ne instead of 3-phenoxyaniline
p a).
T

Cl
The title compound, MS (ISP): 255.3 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 3 using N-(tert-butoxycarbonyl)-L-
prolinal instead of N-(tert-butoxycarbonyl)-D-prolinal, 4-chloro-3-methoxy-aniline
instead of 3-phenoxyaniline and paraformaldehyde instead of acetaldehyde in step a).

Example 9
(4-Chloro-3-methoxy-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine

Chiral
N

N

o}
LG

The title compound, MS (ISP): 269.4 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 3 using N-(tert-butoxycarbonyl)-L-
prolinal instead of N-(tert-butoxycarbonyl)-D-prolinal and 4-chloro-3-methoxy-aniline
instead of 3-phenoxyaniline in step a).

Example 10
(4-Chloro-phenyl)-methyl-(S)-1-pyrrolidin-2-ylmethyl-amine
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Exanpl e 10
(4- Chl oro-phenyl)-nethyl-(S)-1-pyrrolidin-2-ylnethyl-a

WOorReweh®48 i t | e conmpound, M5 (I SP): 225.3 ([ MrtHPCHEP200%659429

obtained in conparabl e yield apal ogous to the
procedure descri bed for Exanple 3 using

N-(t er t.-but oxycar bonyl ) -Lprolinal instead of

N (pert - but oxycarbonyl)-D prolinal, 4-chloroaniline
i ndt ead of 3- phenoxyaniline and paraf or mal dehyde

i nstgad of acetal dehyde in step a). Exanple 11

(4- Chl oro-phenyl)-ethyl -(S)-1-pyrrolidin-2-ylnmethyl-am
in iral The title compound, M5 (ISP): 239.3 ([ MtH]
+ s obtained in conparable yield anal ogous to the

procedure descri bed for Exanple 3 using

ert - but - ljnal i d of :
Rt BEF tormte G5y SEF S 35 T b s Riespwarnbls vigd
amségoad tothePprogleralyaitelifoetiammde 2 psiay N-Exarpitexytdbonyl)-L-
b G B o Te AR Re o OB St A hoouRiit St >
Pl ehothd gl e Brdrpei dfoxal péteidy srdad of aceedliighyte in step a).
-pyrrolidine- 1l-carboxylic acid tert-butyl ester To a

sol ution of 4-chloro-3-nethoxyaniline (1.57 g, 10.0
mrol ) in methanol (27 m) wemepladded acetic acid (3

N-(tert: byt carbonyl)-L-pralinal (2.40 g, 12.05
Qﬁ%}H"f%‘&‘e ﬂ&FM@é}ﬁBﬁc‘S%‘%@rﬂ%@t Y-aBHNG 24,1 ol ) .
Thenresulidii Ng suspensi on was stirred for 2 hours at

H t enper at ure. Agueous sodi um bi carbonate sol ution
(3 qu was added and the m xture was extracted with

ethyy acetate (3 x 20 m). The conbi ned organic |ayers
vveri ed wi th magnesi um sul phate, filtered and

congentrated i n vacuo. The residue was purified by

flagb chromat ography (Si Q2: heptane/ethyl acetate =

70:

The title compound, MS (ISP): 239.3 ([M+H] ") was obtained in comparable yield

analogous to the procedure described for Example 3 using N-(tert-butoxycarbonyl)-L-
prolinal instead of N-(tert-butoxycarbonyl)-D-prolinal and 4-chloroaniline instead of 3-
phenoxyaniline in step a).

Example 12
(4-Chloro-3-methoxy-phenyl)-isopropyl-(S)-1-pyrrolidin-2-ylmethyl-amine

Chiral
HN?
NJ\
o i

cl
a) (S)-2-[(4-Chloro-3-methoxy-phenylamino)-methvl]-pvrrolidine-1-carboxvlic acid

tert-butyl ester
To a solution of 4-chloro-3-methoxyaniline (1.57 g, 10.0 mmol) in methanol (27 ml)

were added acetic acid (3 ml), N-(tert-butoxycarbonyl)-L-prolinal (2.40 g, 12.05 mmol)
and sodium cyanoborohydride (1.56 g, 24.1 mmol). The resulting suspension was stirred
for 2 hours at room temperature. Aqueous sodium bicarbonate solution (30 ml) was
added and the mixture was extracted with ethyl acetate (3 x 20 ml). The combined

organic layers were dried with magnesium sulphate, filtered and concentrated in vacuo.
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to yield a light yellowoil (2.31 g, 68%; M (ISP):
341.0, 342.9 ((MtH) + ) . b)

W@ 2000016080- 3- net hoxy- phenyl ) -i sopropyl - (S) - | - ppeT/BP10038/659429

-2-ylmethyl -am ne To a solution of () -2-

[ (4-chl or o- 3- met hoxy- phenyl am 1i6) - net hyl ]

OB b i) SRR M AL S0 U B Pl 7030
tp, yidd @ lighroyellowtaili (2130 @ 68%1;iNS BEPH 3¢ 0.023243.9y, (M HD) 'mol )

and sodiumtriacet oxyborohydride (0.64 g, 3.0 mmol).

The m xt ure was sti rred overni ght at 600C. Saturated
i-Ghioloo-Gambibn uisd) 11@®) 11 pyrveslimd ctydamive

X C | t X D)
B (A DA AT e Bl -
wbpvt}dlt acldfterlt—ﬂ)etyﬂa dstar(@. 66(31;129Mmal) @*dzrdf atddtd@umeth'diklﬁ)ropene (0.216
%r : ¢ dﬂrrg(}l 3{831% d(:)rglgea%\éel ((g %) n‘? )g Wagnrrrgo an scgo 1’\1‘/1 g getoxggorohydrlde
arees S.a minfdludhe amemlra:wmtldrexdlammvm at 6°€dSaturated sodium

gfcgr%o ate Eéﬁuﬁ ¥L(? ri;rl]l (aﬁdéﬁ gnd’ﬁe ndl dt%%j Wi soex:l Ia(pt%{j] 35L& ettkli]ﬁ acetate
ree pase an ure was puri ied % Ii
thx s o g’ hapdilylb(ned lotgmmc lhwod were dﬁledwnthl\lﬂ‘rh@eﬁmnmmphate, filtered

%ncr ?onﬁfzntratfz(ill Waguci eTIh %es %\tfga%td?éclﬂg)gcf 1%%%%%? %e&&%é? q) and
ﬂ&&oZoe(céM-:H)d 3 mnl). sz)addm Solk8nt and access trifluoroacetic acid was

R R Ra R e SRR R adlay LRYHRlTRt Lo 554 ne

(I{DMtti-é_l was purifiad belfibeh ¢hedmiato geaphip atcﬂimlne Mokeited Fimhimgpfmm
roce

%e’:pﬁl_rtbsr ElﬁFIbtr vt qcFﬁggﬁ?eﬁ)&nggdl)g? ylEi(cFl TR gh% yg:'l?ow ofl,rzg.ISS g, 33 %); MS

ASehl2e8.6; B5met(Roxtydni | i ne in step a). Exanple 14
Benzyl - (3, 4-di chl or o- phenyb)){-‘_%é) - Ilz’ pyrrolidin-2-ylneth
yl -anine The title conpount®W&¢(fSP): 335.3, 337.2

(4, MPihldro) plveas1)absEoped S)-1-merdiaiablybmythel-smine

Chiral
HN
)\N

Cl
Cl

The title compound, MS (ISP): 287.1, 289.1 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 12 using 3,4-dichloroaniline instead of
4-chloro-3-methoxyaniline in step a).

Example 14
Benzyl-(3,4-dichloro-phenyl)-(S)-1-pyrrolidin-2-ylmethyl-amine

=

Cl

Cl

The title compound, MS (ISP): 335.3, 337.2 ([M+H] ") was obtained in comparable yield

analogous to the procedure described for Example 12 using 3,4-dichloroaniline instead of
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anal ogous to the procedure described for Exanple 12
usi ng 3, 4-dichl oroaniline instead

WoRehoohogs o- 3- net hoxyaniline in step a) and bePZEERINS/059429

dlnethylacetal i nstead of 2- nE;hoxypropene in step
Exanpl e 15

pr&'?{) %rrﬁf@l'&g;f%l néﬁﬁ F aSrggc?'b )r]rd%@gcin&ig{eﬁ{y@a}é%{af’ nsfhdofa-

hkdnhypmmemmMG&mlanlllne (0. 31 g, 2.0 nmol ) in
di chl oronmet hane (8 m) werg &
(2S,4S)-tert- butyloxycarbonff f?uoro pyrroI|d|ne 2-C
&1-Gbloyb-iphemd)-ethiyD ((28,48)-4-2udrerppirplidin-2-ylmethyl)-amine
bi s(2- oxo- 3- oxazol i di nyl ) - phosphi nic chloride (0.76 g,
3.8«(mo and diisopropyl ethylamne (0.39 g, 3.0
). The m xture was stirred for 3 days at room
erature. Agueous sodi um bi carbonate solution (20
n1) S added and the m xture was extracted with
di romet hane (3 x 20 ml). The conbi ned organic
| a were dried with magnesi um sul phate, filtered
and goncentrated in vacuo. The resi due was purified by

flash chronat ography (Si Q2: heptane/ et tate =

%0 f)”]lué‘(’? |°éNdethlr‘f @%‘P“&/ é‘l“ilBW( I8 (269 @Bloé)}/m rO\ﬂ%féhane (8 ml)
gersalyveds B%It&ttlbﬁm&i'y@ir'éb A1 - ﬂﬂ:&o% rohdlne 2- carboxyhc acid (0.47 g,
Bar ane-t et r ahydr of ur ane- conp mmol

4
2 dnHal elas(&n%%%f@wﬁowwg R;bé@pbfegtcgh)réi@ (@6@@ Jo mmol) 1o ahd

Qﬂs%'bm@'ﬁtth 18h1RI0. 99%' 3 0 ehRold RS REurd QS HitSed for 3 days at room
ydrochlorlc acid wer e added and the sol vent was

EPsE e AaUTHE SMPmeblﬁaébplaﬂs%S%%Orm?@sraD Vg addedanddbemixture
Wydeeablanith @elifrdmihthankq 35 ANATRERNAIn&t 0 BIECI1H s were dried

hour. After cooling aqueous sodi um hydroxi de sol ution
weh magaeduistinhatsaitered ppdhepncemigatedl ¥t (aceo-Idis residuegras pyrified by

msqqnh%rﬁﬁbgfagﬁ?m@%ép&ﬂé/%l Alotate I@l)cterytywsﬁ%tﬁrygm 6il (0.55

layers were dried with magnesi um sul ered

%étwé e ekealvdda tﬂrﬂwﬁmﬁwwﬂé m@s%r@reewméahps@mfwra@%rcwplex
.28, 00 rﬁlﬂﬁﬁf?&i? ﬁrﬁ?é[dd;ggha! RRE mb e W8 hEARS hir d9-8 ofv&‘ﬁ'fght After

epartis; eluen acetate/ heptane 1:1) to yield
qhingﬁtdry@q of@aueous hydrochloric acid (4N) were added and the solvent was

evaporated. The white residue was dissolved in aqueous hydrochloric acid (4N, 10 ml)
and heated at 60°C for 1 hour. After cooling aqueous sodium hydroxide solution was
added until basic pH and the mixture was extracted with dichloromethane (2 x 30 ml).
The combined organic layers were dried with magnesium sulphate, filtered and
concentrated in vacuo. The residue was purified by flash chromatography (column:
Isolute” Flash-NH, from Separtis; eluent: ethyl acetate/heptane 1:1) to yield a light yellow
oil, (0.137 g, 27 %); MS (ISP): 257.1 (M+H)™).

Example 16
(4-Chloro-phenyl)-ethyl-(R)-1-pyrrolidin-2-ylmethyl-amine

Chiral
HN: j

NN

Cl
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oil, (0.137 g, 27 %9; M5 (I1SP): 257.1 ((M+H) + )
Exanpl e 16

W@ 2000010u- phenyl ) -et hyl - (R) -1 - pyrrol i di n- 2- y| P&/EP100&089429

ine Chiral The title conpound,_yp_(ISP): 239.0, 241.1
([MtH + ) was obtained in conparable yield anal ogous

9 I RFFRER (EEAPE0 A FEATY . OpBhRy qgmteio
ajalogevanpthe ptdcedure described for Example 3 using 4-chloroaniline instead of 3-

@ﬁ%h#rgﬁﬁgygg&pgoylnEthyl (4-chl or o- phenyl ) - et hyl -am n
(S)-2-[(4-Chl oro-phenyl am Bxgmpletliyl | - azeti di ne-1-carb

B e Rl 2 P Ehof by TRedBy Sl 00 00 1 (1

m A wer ecradded acetic acid (2 nl),
¢ 2-fornyl -azetidine-1-carboxylic acid tert. butyl
estler (1.74 g, 9.4 mol) and after 15 min stirring

sodrymxyanobor ohydri de (0.57 g, 9.0 mml). The

res i ng suspension was stirred for 2 hours at room
te ature. Aqueous sodi um bi carbonate solution (20
m )~ywas added and the m xture was extracted with ethyl

‘te (3 x 20 m). The conbined organic |ayers were
drled Mﬁth nagne3|un1sulphate fLLtered and‘

2cid pe\l;t -butyl ester

ﬁ"b %%Blu‘ﬁhﬁ %F@Icﬁgfr@-@hﬂm@ 9. @2 g, 4"991@(5193{@&@Wan@lc(¢8 ﬁ{l?were added
a col ourl ess oi

equP}md dggmi vnl& ? P hfqumy-azetisline-&- %qué(caql%geghwlﬁstyr (L4 g, 9.4
fn?%olb lelr}ﬁ]f?etﬁg@nﬁ‘ln%nﬁllr[?s‘omﬂm cfthob By Aridh@B g 9.0 mmol). The
{esslhlzg PSPEEHPIVAS SHESYPRFNABY AHERMRY fquREFEHTed pFBequUs sadigm
Q%Xﬂbbﬁat@‘éblgtﬁ)l@ (30 Itﬁ!btsy‘is aﬁaédeinc( Be 8x@ire RaPhtibRY }mﬂ\@eﬁh)g acetate

di ssolved in methanol (3 nl), then acetal dehyde gO
gf x 30 md). The combined organic layers were dried with magnesium sulphate, filtered

and concentrated in vacuo. The residue was purified by flash chromatography (SiO2:
heptane/ethyl acetate = 9:1) to yield a colourless oil (0.99 g, 74%); MS (ISP): 297.1
((M+H)"); 241.3 (M-C(CHs)s+H) ™).

b) (S)-1-Azetidin-2-ylmethvl-(4-chloro-phenyl)-ethyl-amine

(S)-2-[(4-Chloro-phenylamino)-methyl|-azetidine-1-carboxylic acid tert-butyl ester
(0.08 g, 0.27 mmol) was dissolved in methanol (3 ml), then acetaldehyde (0.059 g, 1.35
mmol), zinc chloride (0.147 g, 1.1 mmol) and sodium cyanoborohydride (0.51 g, 0.81
mmol) were added and the mixture was stirred overnight at 40°C. Saturated ammonium
acetate solution (10 ml) was added and extracted with ethyl acetate (3 x 30 ml). The
combined organic layers were dried with magnesium sulphate, filtered and concentrated
in vacuo. The residue was dissolved in dichloromethane (3 ml) and trifluoroacetic acid (3
ml) was added. Solvent and access trifluoroacetic acid was evaporated,
diisopropylethylamine (0.3 ml) was added to liberate the free base and the mixture was
purified by flash chromatography (column: Isolute” Flash-NH, from Separtis; eluent:
ethyl acetate/heptane 1:1) to yield a light yellow gum, (0.022 g, 38 %); MS (ISP): 225.1
(M+H)"™).

Example 18
(S)-1-Azetidin-2-ylmethyl-ethyl-phenyl-amine
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15

mol ), zinc chloride (0.147 g, 1.1 nmol) and sodi um
cyanobor ohydride (0.51 g, 0.81 nmmol) were added and

W@ b@ieostir e was stirred overni ght at 400C. Sapdr/EP2A8/059429

ammoni um acetate solution (10 s ) was added and
extracted with ethyl acetate (3 x 30 m). The conbi ned
organic Layers were dried wth magnesi um sul phate,

fn] Dered and concentrated in vacuo. The residue was

di §sol ved in di chl oronet hane (3 m) and
trit|usgoacetic acid (3 m) was added. Sol vent and
acces$s trifluoroacetic acid was evapor at ed,

di igopr opyl et hyl am ne (0.3 nl) was added to |liberate

t he ee base and the m xture was purified by flash
chr omat ogr aphy (colum: Isolute Flash-NH 2 from

Tepttl¢ canpainde MS (I8R)hy91.4cle-aHeT heptabtmandt ib)cotnpaydbid Weld

B0 1 Bl N0 0080 Bt &8 o LR insPors

(I8prdanidmetn stemaR- yl met hyl - et hyl - phenyl - am neChiral The
title conpound, MS (I SP): %91m41e(15|\/H-I—I] + ) was

obtai ned in conparable yie qransl ogous to the

(8) dc Aagktidin-dedmethybdthiyb (3- rednply o hbdyliiaintige ani | i ne

i nst ead o({h.lral4- chloroaniline in step a). Exanple 19
(8)Y-D- Azet1 di n-2-yl net hyl - et hyl - (3- met hoxy- phenyl ) - am
ne iral The title compound, M5 (ISP): 221.4 ([ MtH +

) OBt ai ned in conparabl e yield anal ogous to the
procedure described for Exanple 17 using

3- r@xyani line instead of 4-chloroaniline in step
a) npl e 20

The title compound, MS (ISP): 221.4 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 17 using 3-methoxyaniline instead of
4-chloroaniline in step a).

Example 20
(S)-1-Azetidin-2-ylmethyl-(3-bromo-phenyl)-ethyl-amine

Chiral
HN%
PN

N

Be

The title compound, MS (ISP): 269.4; 271.4 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 17 using 3-bromoaniline instead of 4-
chloroaniline in step a).

Example 21
(S)-1-Azetidin-2-ylmethyl-(4-chloro-phenyl)-methyl-amine

Chiral
HN%
~

N

Cl
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(S)-1-Azetidin-2-yl nethyl -(3-brono-phenyl) -et hyl -am ne
Chiral The title conpound, MS (ISP): 269.4; 271.4

W@ poo6048 ) was obtai ned in conparabl e yield aPcl/BERI0%059429

to the procedure descri bed for(anane 17 using
3-bronvaniline instead of 4 % oroaniline in step a).

TES T SoBedinch 5 PR hy | (N s i . compmycard
menl @oius & hegrodetile deenhed ok, ExXuBip(¢ 5139151ngﬂékaﬂ)rm@]|ﬂle]h-ﬂde-&nstead of

|n conpar abl e yi el d anal ogous to the
g?%%%éﬁﬁégleg) i bed for Exanple 17 using

parafornaldehyde i nst ead oExaupledldehyde in step b).

le. 22 . .

TR rar me (el iRgn PR RiseRSPERRRYNG - i sopr opy! -

Qe Chewral The title conmpound, Ms (I1SP): 239.3
(M"\W¥H + ) was obtained in conparable yield anal ogous
to |t he procedure described for Exanple 12 using
4-chhorwvani | i ne instead of 4- chloro-3-nethoxyaniline
and _LS)-2-fornyl -azetidine-I-carboxylic acid
terutyl ester instead of
N—(\e t - but oxycarbonyl )-L-prolinal in step a). Exanple

Cl
S)-I-Azetldln 2- &Ineth | - benzyl - (4-chl or o- phenyl )

be tie fempasl, M (18P 83Hd (I HVD wasgpbfain ncsnzp[ambh] y1q1d

IndG QR ﬁ‘fe'iﬁgce'dﬂrecd%g&ﬁfea %IeE%hﬁJled 1 2RGhPYOHR rdAiltH8nstead of 4-
procedure describ for usi n

ghlgyioc Brinastheraniline anch gﬁ)e?aﬁprgfy azetldlne 1- car%oxyhc acid tert.butyl ester
instead of N-(tert-butoxycarbonyl)-L-prolinal in step a).

Example 23
(S)-1-Azetidin-2-ylmethyl-benzyl-(4-chloro-phenyl)-amine

Chiral
HN%
N
cl
The title compound, MS (ISP): 287.3 ([M+H] ") was obtained in comparable yield
analogous to the procedure described for Example 12 using 4-dichloroaniline instead of
4-chloro-3-methoxyaniline and (S)-2-formyl-azetidine-1-carboxylic acid tert.butyl ester

instead of N-(tert-butoxycarbonyl)-L-prolinal in step a) and benzaldehyd dimethylacetal
instead of 2-methoxypropene in step b).
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4- chl or o- 3- met hoxyani | i ne and
(S)-2-fornyl -azetidine-1-carboxylic acid tert. butyl

w@gioen1domst ead of N-(tert-butoxycarbonyl) - L- predT/RRL008/659429

step a) and benzal dehyd dinethy}gcetal i nstead of

2- met hoxypropene in step b).ddins LA conmpound of
formula wherein RL is hydrog{ag-i Jomer al kyl or benzyl
whi ch nay be optionally sub ed by hal ogen or

| ower al koxy; R2 is hydrogen, halogen or OR wherein R

i S 1| RWBFpBLKY bf fodhla OF 1 over al kyl substituted by
hal ogen; "R3 I's hydrogen or fluorine; Ar is phenyl; n

is Oor 1; ois 0, 1 or 2; and their pharmaceutically
active salts. 2. A conp d formula I A according to
claiml wherein Rl is hydrogen, |ower al kyl or benzyl
whi ch may be optional |y Slksti tuted by hal ogen or
| oner al koxy; R is hydrogen{ halogen or OR wherein R
is | ower alkyl, aryl oR\LQ r al kyl substituted by
hal ogen; R3 is hydrogen %F fluorine; Ar is phenyl;

I

\(R2)0 |

wherein

R' is hydrogen, lower alkyl or benzyl which may be optionally substituted by
halogen or lower alkoxy;

R’ is hydrogen, halogen or OR, wherein R is lower alkyl, aryl or lower alkyl
substituted by halogen;

R’ is hydrogen or fluorine;

Ar is phenyl;

n 1s 0 or 1;

o 1s0, 1 or 2;

and their pharmaceutically active salts.

2. A compound of formula IA according to claim 1

RB

HN

wherein

R' is hydrogen, lower alkyl or benzyl which may be optionally substituted by
halogen or lower alkoxy;

R’ is hydrogen, halogen or OR, wherein R is lower alkyl, aryl or lower alkyl
substituted by halogen;

R’ is hydrogen or fluorine;

Ar is phenyl;

o 1s0, 1 or 2;
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0is 0, 1 or 2;and their pharmaceutically active
salts. 3. A conpound of forrmula I A according to claim

WQ 20090168 conpound i S PCT/EP2008/059429

et hyl - (3- phenoxy- phenyl ) -(R) -1 2£pyrrol i di n-2-yl net hyl -
m ne

%]!ic[‘n%éelr (RaRRERARY RISV ARl S) - 1 - pyrrolidin-2-yl met hyl -
(3, 4-dichl oro-phenyl)-ethyl-(S)-I-pyrrolidin-2-yl nethy

LBt oI srcondins iy 2.yt pompovnd g o

?ﬂflﬁletfplhemwy pbenyl)-(R)-1- pyrrohdlnchylmethyl amine idins
r rolialn-~Z2-

thirg]t{% e%o%[/1 v %wé?{ﬁ gyr)f%ﬁdﬁl%ylmeglﬁ) lamu? ) y

€314 Fiylhl(ﬁb+}ﬂhleny12~e§l‘iylré$)hybylanhldlﬁ 2- ylmethyl amine

644 dﬁo dngfﬁ yﬁp h& tﬂ?fn %182 f)))gr(ﬁpcyn 2(y@nejthyl amine

yrr O
(43dﬂ0d1 ﬁhhdlhmeyp]lﬂ&imy]))e{h)édﬁ} dyrroli®)n-2-ylmethyl-amine

rrol idi amine, of | or o- phenyl)
EEROR pigroD ey TR e G Rk i Ednice P4 A
(:ébuhionmal rme‘theﬁmphﬁnal)h&mop}dr(d) mq>yh@>hdira2+ylrﬂethzyiearminﬁ R1

wer  a

R D e R R R T (R
(zscl’dydr plyery]) -dtaylade - p)rrrcﬂlamwmmethyl Bmige. | ower al kyl ,
aryl or lower alkyl substituted by hal ogen; R3 is
hydrogen or fluorine; Ar is phenyl; ois O, 1 or 2
and carhpoundpdfformale UB ncairdiyig actlamel sal ts. 5. A conpound
of forrmula IB according to céegai m 4, which conmpound is

HN

N (Rz)o B

wherein

R' is hydrogen, lower alkyl or benzyl which may be optionally substituted by
halogen or lower alkoxy;

R’ is hydrogen, halogen or OR, wherein R is lower alkyl, aryl or lower alkyl
substituted by halogen;

R’ is hydrogen or fluorine;

Ar is phenyl;

o 1s0, 1 or 2;

and their pharmaceutically active salts.

5. A compound of formula IB according to claim 4, which compound is
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-ethyl-amine
(S)-1-azetidin-2-ylmethyl-ethyl-phenyl-amine
(S)-1-azetidin-2-ylmethyl-ethyl-(3-methoxy-phenyl)-amine
(S)-1-azetidin-2-ylmethyl-(3-bromo-phenyl)-ethyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-methyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-isopropyl-amine
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15

(S)-1 -azetidin-2-ylnmethyl- (4-chloro-phenyl)
-ethyl-amne (S)-I

WO aweniaih- 2- yl met hyl - et hyl - phenyl -am ne (S) PCT/EP2008/059429

-1-azetidin-2-y|nethy|-ethy| ( s met hoxy- phenyl ) -am ne
(S) -I-azetidin-2-ylnethyl - rono- phenyl)

th I,
Subisil % shefhy b2y c?lg%oﬁo%%ﬁﬁ pithé
-azeti din- ylnethyl (4-chl or o- phenyl)
-i sopropyl -am ne(S)-1 -azetidin-2-yl nmethyl -benzyl -
64A pivicossdorpitreparhiion efndomepadindppt focmek Ifageorgingparchim dnwhich
PfocEQTBR ?ﬁgg of formula I according to claim1, which
process onprises a) reacting a conpound of fornmula <R
N—}e@amgtarto%@qg@@ﬂgngﬁa fornmula to a conpound of

formul a and deprotecting a conpound of fornmula IV to a
compound of formula mhereln the substituents are as
defi ned above, or b) r eadRipg, aNdonpound of fornul a
with an al dehyde of formula Rl-CHOIto a conpound of
formul aand deprotecting a conmpound of formula IV-1 to
@Hﬁgqggﬂﬁqn@%fﬁgﬁﬁﬁia wherein Rl is |ower al kyl or
hydrogen and the other definitions are as descri bed
above, or c) reacting a conpound of formula with a
conpound of formula R PG. R’

W at!

to a compound of formula

R
HN
H ()
R N "
Ar I- 1
wherein the substituents are as defined above, or
b) reacting a compound of formula
R3
PG\N
H ()
R N "
Ar IV

with an aldehyde of formula R'-CHO

to a compound of formula



PG HHOOOOCC M, v mto a conmpound of fornula reducing
t he conpound of fornmula | X and deprotecting to a
w@opoueds of fornul awherein the substituents aPE&I/EB2008/059429
defined above, and, if desired,,converting the
conpounds obtai ned i nto pharmaceutically acceptable
acid addition salts. 7. A ound, of fornula I
according to claim1, mheneve{ %pared by a process
as claimed in claim6 oR' an gkhlvalent met hod. 8. A
medi canment contalnlng \33_% conpounds of fornula
| and pharnaceuticall§ éﬁqutable ex ients.
medi canment as clainmed in claim?7 fo e treatnEnt of
depression, anxiety disorders, bipolar di sorder,
aiid éproeatigef ¢ahpolndpEfactiuly iV tdiasongeund sf foessda
rel ated di sorders, psychotic disorders, schizophrenia,
neur ol ogi cal di seases, Parkinson S Qisease

neur odegenerative dlsorders irmer's di sease,
epi | epsy, m graine, hypewt ubst ance abuse and
met abol i ¢ di sorders, eqﬁ érs, diabetes,

4 n
di abetic conpllcatlons &bgglty, dyséépidenia,
di sorders of energy consunption and assimlation,

di sorders and mal function of body tenperature

asrbsk agilswerdillsOboleydiogin Mldarpotraldeinitadianay degtdbed above, or
and cardi ovascul ar disorders. 10. A nedi canent

gfcordln to cl goghnhu&ontalnlng one or nore conpounds

re&qtgﬁgﬁe §mpoun

Zz—A

2
(R )O\Ar/ H

II-1

with a compound of formula

to a compound of formula

PG.
N
2 R1\ />?)n
(R )O\A;N
O IX

reducing the compound of formula IX and deprotecting to a compound of formula
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inclains 1-5 for the treatnent of depression,
psychosi s, Parkinson's di sease, anxiety and attention

waledovoido4hyperactivity di sorder (ADHD). 11. TheCT/BR2008/059429

a conpound of formula | according to claimlfor the
preparation of a medi canent for the treatnent of

S$i.0 ' [ e bi pol ar di sorder,
g’??%ﬁ}t?lgn Bgﬁpﬁtgaﬁ%ﬁgé@@%ﬁ% a\rl/)?y%} di sorder,
stress-rel ated disorders, psychotic disorders,
swhiifztspineds nomyertirg the kogpoandsdibtangbmto Paarkiangoivaldy acceptable
%h&g&ﬁﬁongﬁgrodegenerative di sorders, Al zheiner's
i sease, epllepsy, mgraine, hypertension, substance
abuse and netabolic disorders, eating disorders,
di Aabenpeyndipidbenile | eeaopding & flains |, vitrmsyaryprepared by a process as
el 1 &, ..dj,Sar gy consunption and
gg@##ﬁhg%?%%f”ﬁ#?%fggﬁgbgﬁggﬁgpfunction of body
t enperature honeostasis, disorders of sleep and ,
8i 4 owdicamentspntaining pee eamirovaBpeHls of fos and pharmaceutically

dhept P eRtipRAsas herein before described.

9. A medicament as claimed in claim 7 for the treatment of depression, anxiety
disorders, bipolar disorder, attention deficit hyperactivity disorder, stress-related
disorders, psychotic disorders, schizophrenia, neurological diseases, Parkinson’s
disease, neurodegenerative disorders, Alzheimer’s disease, epilepsy, migraine,
hypertension, substance abuse and metabolic disorders, eating disorders,
diabetes, diabetic complications, obesity, dyslipidemia, disorders of energy
consumption and assimilation, disorders and malfunction of body temperature
homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

10. A medicament according to claim 9, containing one or more compounds as claimed
in claims 1-5 for the treatment of depression, psychosis, Parkinson’s disease, anxiety and

attention deficit hyperactivity disorder (ADHD).

11. The use of a compound of formula I according to claim 1 for the preparation of a
medicament for the treatment of depression, anxiety disorders, bipolar disorder,
attention deficit hyperactivity disorder, stress-related disorders, psychotic disorders,
schizophrenia, neurological diseases, Parkinson’s disease, neurodegenerative disorders,
Alzheimer’s disease, epilepsy, migraine, hypertension, substance abuse and metabolic
disorders, eating disorders, diabetes, diabetic complications, obesity, dyslipidemia,
disorders of energy consumption and assimilation, disorders and malfunction of body
temperature homeostasis, disorders of sleep and circadian rhythm, and cardiovascular

disorders.

12. The invention as herein before described.

X%



