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2- AZETI DI NEMETHANEAMLNES AND
2- PYRROLI DLNEMETHANEAM NES AS TAAR- LI GANDS The

Roes@nhsdsvention rel ates to conpounds of f orEmER20d8/59429

R3 wherein is hydrogen, Iomenralkyl or benzyl which
may be optionally substituted by 5hal ogen or | ower

al koxy; R2i s hydrogen, hal ogen or OR, wherein Ris

| ower al kyl, aryl or |ower alkyl substituted by
hdlaerg@#864i s hydrogen or fluorine; Aris phenyl; 10 nis
Oor 1, ois O, 1 or 2; and to their pharnaceutically
active salts. The invention includes an

r aCRAZETID N EMESTANEAMINES ANGDI-PERBRORUNNGMITHANEAMINES AS
~enantiomers and/ or opti Cgly ARSORRNDS I't has been

found that the conpounds o ormula I have a good
affinity to the trace am ne associ ated receptors

( qf’ﬁéﬁﬁ');ent ERRSdrAlelates {PorndpdiRds of FRgnuiorpounds may be
used for the treatment of, depression, anxiety

di sorders, 20 bipol ar diBsrder, attention deficit
hyperactivity disorder ( D)\" stress-rel ated

di sorders, psychotic dis s such as schi zophreni a,
neur ol ogi cal di seases ﬁgch s Parkinson's disease,
neur odegener ati ve di sor such as Al zheiner's

di sease, epil epsy, mgraigle, hypertension, substance
abuse and netabolic disor é;g)such as eating

di sorders, diabetes, diabetic cénplications, obesity,
dygli-pi dem a, 25 disorders of energy consunption and

assim| ation, disorders. and | functi on. of ;
PRP/ 08ishadrpgeyg lower alkyl or benzyl vrxll?ich may ﬁe 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 isCorl;
0 is0,1 0or2;

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 [ 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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85, 372-385. (bj ects of the enbodi nents discl osed

herein are novel conpounds of formula I, 5 their
manuf act ure, nedi caments based on a conpound in
accordance with the disclosure and their production

as well as the use of compounds of fornula | in the
control or prevention of- illnesses such as

depression, anxiety disorderds, bipolar disorder,
attention deficit hyperactivity disorder,

43t e e' a e.‘%'t aci' | @80 eF e rﬁﬁ%%@ﬁcia@ed@‘e@éﬁ&@ FsmBdaknasly and
4sch %‘ rol‘ogi cal di seases such as
ﬁﬁﬂflkmﬂﬁmtﬁcmlﬁ@mhes ofauveld@ gerieingobpled recgpigrss Giederss
such as Al zheinmer's di sease, epilepsy, mgraine,
8hyperbensi on, substance abuse and netabolic disorders
such as eating disorders, diabetes, diabetic

CONMpjy| e%étdf%bgsm&ﬁ@ﬁbﬁty diselysdd tprae meaxovdi wondends offormula 1,

ener gy consunption an sim|ation,. disorder
thml rhamdadnegs, Bedisyagats @?ﬁ‘i P2 GPRPR Saf;cogdan% L Svift e disclosure

C 1 %[r %cﬁmﬁ{m X ﬁ@l@ 284 u6¢ bCRMRAnd Yt formulach the control or

vascu | sorders. 15hi flrst pect ]% ttention
pr@emmfdﬁmsws@umpmr@smo@m% ordcisbiDgRB fispie gtientio

A Kk | RbfieR sush
setorifheit PG 708 s R gUg et duh o
s ledRia, BBu@ldgy@I digenes Aich ss Padsingbn’s dissag, néuregdeggnerative

j2nd, thetrpha et feall v, A6L) Y8iPAhL SypHihehn, subsance

aBldha (R ARER Qb rRBeah hs edtng Ligyderg Hﬂedhetes,&hg@ﬂnephmphcaﬂons,

am ne

obedity] dysBipisleano djsopteengl gnﬁy(g)cogswt}o& angd; aﬁsi@il%i%flﬁqders and
n"(ag%ljﬂctbqn&ﬁ bé)rdg terﬂ%era € honl;]eostasm disorders of sleep and circadian rhythm,

1 pyrrolidin-2- ylnethy
ahd agrdiwascular dlsorders
(4 chl or o- 3- met hoxy- phenyl ) - met hyl - (S) - 1- pyrrol i din-2

yl
(4 g‘i“a F%ﬁlg‘s@cﬂglﬁ%f)}ﬂ g?%/? fonel??]uﬁd O(f g())rmmaPyr rolidin-2

-yl rnet hyl - am ne

(4-chl oro-phenyl)-etR I-
m ne

(4-chl oro- 3- nethoxy-
n-2-yl net hyl --ami ne ) :
(.3, 4-di chloro- pheny?)mjsopropyl-(S)-l-pyrrolidin-z-yl'
nmet-hyl - am ne or

S)-I-pyrrolidin-21y|nethyl-
)-isopropylf(Sf-lépyrroridi‘

- (4-chl oro- phenyl’) - ethyPT§§3 pyrrolldln 2-yl met hyl -

mne. In a second aspect, “thdfe is prOV|ded a

. conpound of fornula TB R3 Arloz,

. wherein
. R! 1s Cl 7-a1kyl or benzy]

Ri . _ is halogen or OR, wherem Ris Ci 7-311(?1, 51'.)’1“61-' C14_7;alk};1msubSﬁi‘ut“éd. _.

-

. byhalogen;
R is hydrogen;
Ar  is phenyl; -
o is0,1or2;-

~ and their pharmaceil_tically active salts,

which compounds are



t'""'o IB wherein is hydrogen, Cl 7-al kyl or benzyl

whi ch may be optionally substituted by hal ogen or

Cl. 7-al koxY; R2is hydrogen, halogen or OR wherein R
is Cl.7-alkyl, aryl or Cl_7-al kyl substituted by

hal ogen; 123is hydrogen or fluorine; Aris phenyl; ois
O, 1 or 2; and their pharnq&gutlcally active salts

- 4b - In a third aspect, there is provided a
process for preparation of novel conpounds of
fornulas I A (n = 1) and IB (n = 0) according to the

bhfis®s )@Pﬁmolidﬂmqhmﬁmgtmmon”prl ses _
e (9 g Q\E&é#‘%m%hd?%?%“ﬁ%h Bt oacn - do -
(3 4-d1chloro-phenyl) ethyl-(S) -1-pyrrolidin-2-ylmethyl-amine ' -
(4-chloro-3-methoxy-phenyl)-methyl-(S)- 1-pyrrohdm—Z—ylmethyl-amine
(4-chloro-3'methoxy-phenﬂ) ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine R
(4-chloro-phenyl)-ethyl-(S)-1-pyrrolidin-2-ylmethyl-amine : .
(4-chloro-3-methoxy-phenyl)-isopropyi-(§}-1- pyrrohdm—z yimethyl -amine
(3,4-dichloro-phenyl)-isopropyl-(8)-1-pyrrolidin-2-ylmethyl-amine or

: (4vclﬂoro-pheny1)—ethyl-(R)'-l;pyrrolidin-.’l-yhnethyl-an‘line.

In a second aspect, there is provided a compound of formula B

R

HN.

R
N

[
Ar.
N2
&% 1

wherein :
R! is hydrogen, C;- -,--alkyl or benzyl which- may be optlonally substxtutcd

by halogen or C,.>-alkoxy; '
R? is hydrogen, halogen or OR, wherein R is C; r-alkyl, aryl or Cl_y-a]kyl

substituted by halogen,
R®  ishydrogen or fluorine;
Ar  is phenyk
o is0,1or2;

and their pharmaceutically active salts.



and deprotecting a conpound of formula Wto a
conpound of formula R3 HNTh H (N2),. Arl-1 wherein n
=0 and the other substituents are as defined in the
first aspect, or b) reacting a conpound of formnula
PG nl/4. N (R2)ON Ar with an al dehyde of formula
R'-CHO to a conmpound of fornula PAe -NNfI5 OR2L
,NN}7( and deprotecting a canpound of formula IV-1 to
a conpound of formula R3 Fe.RN-75 (R2),,,AcN 1-2
wherein Itr is lower alkyl or hydrogen, n =1 for
conpounds of fornmula A or n =0 for conpounds of
fornmula IB and the other definitions are as descri bed
in the first and second aspects, or c) reacting a |

c oﬁ%%ﬂg aggec{ ﬁ{e@lsebr&rided a process for preparation of novel compounds
of formulas IA (n=1) and 1B (n = 0) according to the first and second aspects, which

process comprises

Rz)os - NH2 .
o i
with a compound of formula
-
PGy
oy { )n
Ead m
. to a compound of formula
e
o PG...N
H On
R N~



IRRy ,.NH c-"Ar - 4d - wth a conmpound of formula
R3 PG nc, N. HOOC. VIIl to a conpound.of formula
reduci ng the conmpound of formula I X and deprotecting
to a conpound of fornmula wherein n =1 for °
conpounds of formula IA or n = 0 for conpounds of
formula I B and the other substituents are as defined
in the first and second aspects and, if desired,
converting the conpounds ob#ained into
pharmaceutically acceptable add addition salts.

In a fourth aspect, there is provided a nedi canent

cont. ai ni one _or I of IB

_ ‘gé F#&’@éﬁ?%‘é’f’?’é?%éfgep | & exc%ﬁégﬂfbﬁn@é\ -

.In a flfth aspect, there is provided the use of a

compound of formula I'A or TB a Riefi ned above for the.

_preparation of a nedicament Hor ythe treatnent of .

depressi.on, anxiety di ordgr bl pol ar di sorder,

attention deficit hy |V|ty dkiorder

stress-rel ated dJsorders psychot di sorders,

'schlzophrenla neur ol ogi cal di seases, Parkinson's

WhSEATE: 0 BEIHE GAge Baistituen arkias defthed 37 thel firbiedspest, &

di sease, epil epsy, migraine, hypertension, substance
buse and net abpld orders, eating disorders, '

@ ﬁﬁgf’%g coPy ?Hggrggdrlr%l i cations, obesity,

dysllplden1a di sorders of ener gy consunption and

assim lation, .disorders agq3 Runction of body -

t enper at ur e honeosta3|s rders of sleep and

ci rcadi an_rhythm andzcarqg Owl ar di sorders.

The preferred indicaff bng uSing the conpounds of -the

di scl osure are depreSS|on psychosi's, Parkinson's

di sease, anxiety and .attention def|C|t hyperactivity .

wikis gl a@éhyaéaﬂla)mula R'-CHO

toa com_pound of formula

PG R
+ N
R:Q\\N &
(' )O\Ar, N"l

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

] HN’“)
R
(R’).,\ % J— s

_ wherein R" is lower alkyl or hydrogcﬁ, n = 1 for compounds of formulaIA orn=0
for compounds of formula IB and the other definitions are as descn'bed in the first
-

and second aspects, or {

¢) reacting 2 compound of formula -
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As used herein, the term"lower alkyl" denotes a
saturated straight- or branched-chain group
containing froml to 7 carbon atons, for exanple,

nmet hyl , ethyl, propyl, isopropyl, n-butyl, i-butyl,
2-butyl, t-butyl and the |like. Preferred al kyl groups
are groups with 1 - 4 carbon atons.- As used

herein, the term"| ower al koxy" denotes a saturated
strai ght- or branched-chai ndés defined above and
which is attached via an oxygen atom As used
herein, the term"l ower al kyl substituted by hal ogen"
denotes an al kyl group as defi-ned above, wherein at
hedstcoppoudydfagrin atom i s repl aced ‘by hal ogen, for
exanpl e CF3, -CHF2, CH2F,” CH2CF3, CH2CH2CF3, CH2CF2CF3
+and the like. - As“used hegein, the term” aryI
denotes an aromatic group | ect ed from phenyl”
" napht hal en- 1 -yl. The ter halogen" denotes .
~ch|or|ne iodine, flu d@?_g? pm ne. The term
"phar maceutical ly acceptable aC|& addition salts"
enbraces salts with inorganic and organic acids, such
52 oRsdbfbingulaci d, nitric acid, sulfuric aci d, WO
.2009/ 016048PCT/ EP2008/ 059429 - ‘5 - phosphoric aC|d
citric acid, formc acid, fumarg g€ acid, nakic acid,
-acetic acid, succinic aC|@G~ aric acld '
met hane- sulfonlc acid, gitol am%suifohrc acid and the
like. Preflerred conpg nds hul a Tare those,
wherein nis 1 (pyrrolfcﬁwne)g R3\ RNJ Ar" (R2)01 A5
wherei n" Rli.s hydrogen, |ower al ky[™or benzyl which
- may be optionally substituted by halogen or | ower
" Alikaxy ine BansotidFdgrenia Bairdgisprasectimio ageaipepnd of fpgnula
l.ower al kyl, aryl or |ower alkyl substituted by ’
halogen 10 R3is hydrogea;or fluorine; Aris phenyl;
ois 0, 1 or 2; and their p ceutically. active
salts. 15 Exanples for .s sfructures are
ethyl - (3- phenoxy phenyl) (RT 1- pyrrolldln 2- ylnethyl
am ne
et hyl - (3- phenoxy phenyl) 0&9 1- pyrrolldln 2 ylnethyl
am ne (3, 4-dichl oro- phenyf\: et hyl - (S) -
~-pyrrolidin-2-yl nethyl - ami ndRk "1
(4 chl or o- 3- met hoxy- phenyl ) - net hyl - (S)-l-pyrroLidinJZ

tlzrgfitnh—y ; %oar Tor?xgounds of formulaIA ern =0 for compounds of formula IB

and the other subsntuents are as defined in the first and second aspects

| and, if demred convertmg the compounds obtained into pharmacenncaliy acceptable
- acid addition salts. . ‘

In a fourth aspect, there is provided a medicament containing one or more

compounds of formula IA of IB and pharmaceutcally acceptablé excipients.
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(4-chl oro- 3- met hoxy- phenyl ) -et hyl - (S) - 1- pyrrol i di n- 2-
yl met hyl -am ne (4-chl oro-phenyl) -ethyl -
(S)-1-pyrrolidin-2-yl nethyl-am ne

(4-chl or o- 3- net hoxy- phenyl ) -i sopropyl - (S) - 1

- pyrrolidin-2-yl nethyl-am ne

(3, 4-di chl oro-phenyl) -i sopropyl - (S)-1-pyrrolidin-2-yl
nmet hyl - am ne or

(4-chl oro-phenyl)-ethyl-(R)-1- 69rrolld|n 2-yl met hyl -
mne. 25 Preferred conpounds are further those,
wherein nis 0 (azetidjne):

20000 FoaerC HieErs 008199% 542 gp%ompowf'é of frmplaify opfl} g defined

%})ﬁgﬁf fgggilg Freb&é(%h ofth kiehicathenb iy kreatbliilemhxf ﬂépﬁl‘saon anxiety disorders,

y substituted by hal ogen or
il dispde e idTadeb Te<ORY S setenp related] g érs,

. %§ Ihﬁ djgéﬁdderg rSCﬂl exﬁé lﬁﬁlr dliddiee,d’aﬂcyr!sbﬁk digese, - |
I'S rogen or. fluaqrine, R e;“%
-- @uﬂmgwnw@fqr B LRSS ﬁﬂ g '\f‘%‘g"’é‘i“’t ypetteriion,
" EKamRle a5usk 9fd MeaBolad disoeders, estirgy disofds; diabetes, diabetic

- SEe S 2T Miaedid SRS S ANERY 1%““%?‘2%* i e
:{sﬁ)nﬂiuaz @isbrdem ad: yialfamttyolnnébhgn tm(ngerng![r , ﬁgp,}ﬂigogqﬁq

fe h d cardioyascular disord
‘(éfegpf‘-mélzcért-l mﬁthn?r?gt Vi mv%scb?ron%orpfwrényl) et hybani ne

(S) 1-azetidi n-2- yI met hyl - (4- chl or o- pheny1) - net hybam

('S) - Hhecbreferat ineyioupsiog e SomRPU OB g O SepFeo™

s%ﬂhd&?s PSkinsdn’s AZRhdedhmey yhdretidnyion ldefigiy hypefattiviai |dts0rder
henyl) - amine 20 The present conpounds of fornula

GA B}t heir pharmaceutically acceptable salts can be

prepared by nmethods known in the art, for exanple, by

Pr ocgs 563 HRSE thdRenIRIvMalkyl" 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.

Asused herei}l, 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 "ower alkyl substituted by halogen" denotes an alkyl
group as defined above, wherein at least one hydrogen atom is replaced by halogen, for

example CFs, CHF,, CHoF, CH,CF3, CHoCH,CE, CH,CF>CF; and the like.

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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a) reacting a conpound of formula . (Fn., Ar 25 with
a conpound of formula WO
20091016048PCT/ EP2008/ 059429 - 7 - to a conpound of

G @ed® PG nc N H (RN ,N ArlV and depr ebegbhod@ososzs
a conpound of forrmula IV to a conpound of formula

R3 HNTh (R2), Arl-1 5 wherein-the substituents are as

defi ned above, or b) reacting a,cotaoou d of for.rrul.(? ..
RhPeghTik agid, atric acid, formic acid, filmaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Preferréd compounds of formula I are those, wherein n is 1 (pyrrolidine):

R3

HN

R~
|
Ar\ 2
®b 1A
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;
0 1s0;, 1 or 2;

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)-cthyl-(S)-1-pyrrolidin-2-ylmethyl-amine
(4-chloro-3-methoxy-phenyl)-methyl-(5)- 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):
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(R2), ,NArlV with an al dehyde of formula R'-CHO to a
conpound of formula PG R3 N (R2)0, ,N), ArlV-1 and
deprotecting a conpound of fornmula IV-1 to a conpound
f R3 HNTh (R2)0, N( Ar1-2 wher et1yeRbos/o59429

%zp@&ﬁ%ﬂ@l kyl or hydrogen and the other definitions
are as descri bed above, or c) “Peact i ng a conpound of
formula WD 2009/016048 with a conpound of formula to

a compound of formula - 8 - . R (R2)." Arll-1 R3

PO N, >5 HOOCVI | | HN
1
R\I\IJ
Ar
N, 2y
R 18
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;

0 is0,1or2;

and their pharmaceutically active salts.

Examples for such structures are
(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-chioro-phenyl)-methyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-isopropyl-amine
(S)-1-azetidin-2-ylmethyl-benzyl-(4-chloro-phenyl)-amine

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~ AN
Ar 11

with a compound of formula
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PCT/ EP2008/ 059429 R3 PO N > RI\On (R2ZX, N 5
reduci ng the conpound of fornmula I X and deprotecting

to a conpound of formula Fyn HNj Ar wherein the

'ﬁHQ&bMdﬁﬁﬁts are as defined above, and, | bPCr/EP2008/059429
esire converting the conpounds obtained into

phar maceutical |y acceptable 107acid addition salts.

The conpounds of formula | may be prepared in

ade d FYBPRUBAR ke process variants as descri bed

above and wth the follow ng schemes 1 -3. The

starting materials are elther conm£r0|ally avai | abl e,

are otherwi se known in the ch literature, or
may be prepared in accordan;gT?yL nethods wel I known
in the art. WD 2009/01@@AB 008/ 059429 - 9 -

Met hod 1 Schene 1 5 (RFO\ ,N Ar IV
and deprotecting a compound of formula IV to a compound of formula

R’

HN’“)

(n
I-1

G*%\ ,

wherein the substituents are as defined above, or

b) reacting a compound of formula

3

R

PG.
N
H ()
(R )c:\ ,N\)_
v
with an aldehyde of formula R"-CHO
to a compound of formula
PG R®
~N
GNP i
Ar V-1

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

3

R
HNﬂﬁ
\
®n, N\/\—(

I-2

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

c) reacting a compound of formula
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deprotect Conpounds of fornula |I-1 may be prepared
by reductive arnination using an aniline of formula
Il and an N-protected pyrrolidine-2-carbal dehyde of

horade | (0, - 1) of an - protest ef 2008/059429
y?)fngjgﬁ@fﬂé@eti dine of formula |11 (n=0) in thec X003

presence of an reduci ng agent -$uch as NaCNBH3 or
NaBH( OAc) 3 fol l owed by a deprotection step on the
internediate 10 1V in the usualR'matter. 15 20 WO
2009/ 016048PCT/ EP2008/ 059429 - l10 - Method 2 Schene 2
PG IV 5 Conpounds of ﬂ%ﬁﬂH}/aNHl-Z and 1-3 may be
prepared by a second reductive amithht i on step
starting frominternediate |V using for instance

r eagenlosnpputop®ridtlaal dehyde V, an enol ether VI or an
al dehyde acetal VII in presence of. an reduci ng agent

such as NaCNBH3 or NaBH(OAc) 3 faql |l owed by
N- deprotection of the pyrngiﬁL@e or azetidine in 10
the usual matter. '“j__()

1o a compound of formula

RN )0
RO ,N\‘e— n
Ar

wherein the substituents are as defined above,

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

acid addition salts.

The compounds of formula [ 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.



WO 2009/ 016048PCT/ EP2008/ 059429 - 11 - Method 3
Schene 3 5 Schene 3 describes the preparation of a
compound of forrmula | by formation of an am de I X
wPbdoOWReksby reduction of the am de bond by ap¢&pflbHhiigesze
agent such as borane or lithium alum numhydri de and
protecting group renoval in thé-usual matter.

I sol.ation and purification of the compounds

| Msthedilon and purification of the conmpounds and

i nternmedi ates descri bed herghanean be effected, if
desired, by any suitable separation or purification
procedure such as, for exanple, filtration,
extraction, crystaIPGzatl n, cohmnm&ﬂhronatographype

.N-1a chr omat og t hi ckallayer
Ei f%ﬁ%aphw— pr@paﬁgﬁyve Iowrﬁ__ﬁTgﬁ'pres&ure <§
l'i qui d chromat ogr aphy or 'a iconbpm#BHEMehf t foda N N
procedures. Specific illustrati®n§Odf suitable
separation and isol ation procedures can be had by
reference to the preparations and exanples h in
bel ow. However, other equival ent separati
i sol ati on procedures could, of ggurse, so BE°Eged.
Racem ¢ m xtures of qplraH ‘ﬁﬁunds of formula I can
be separated using éRiralN (), Sakt s of conpounds of
formula | 20The conpoudfis of formula | are basic and
may be converted to a corresponding acid addition

S@Jt)l}f]l 01%'331'@ oﬁﬁ)?ﬂlﬁfaqt Ofhay Ee ReFLEPbY &H@cﬁuv@k(mhfaﬁaﬁ (A an aniline of
AP BT A P e SO Sl RO A 8Pl LI (n.= 1 oran

hN@fr@ﬂéft@fﬂTBEor@@ﬂﬁeu&hb bliorsulacil dp=0iit thegrasend of an reducmg agent

ORI B, AT A ot

piwr invtheusaal idatteoxal i ¢ acid, malic

2009/ 016048PCT/ EP2008/ 059429 - 12 - acid, mal oni ¢
acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamc
acid, mandelic acid, nethanesulfonic acid,

et hanesul foni ¢ acid, ptoluenesulfonic acid, salicylic
acid and the like. Typically, the free base is

di ssolved in an inert organic solvent such as diethyl
ether, ethyl acetate, chloroform ethanol or methano
5 and the like, and the acid added in a simlar

sol vent The tenperature is maintai ned between 0 C and
50 C. The resulting salt precipitates spontaneously
or may be brought out of solution with a |ess polar
sol vent . The acid addition salts of the
basi ¢ conmpounds of fornmula | may be converted to the
correspondi ng free bases by treatnent with at |east a
stoi chionetric equivalent of a 10 suitabl e base such
as sodi um or potassi um hydroxi de, potassium

car bonat e, sodium bi carbonate, anmoni a, and the |ike.
The conpounds of fornula |I and their pharnaceutically
usabl e addition salts possess val uabl e

phar macol ogi cal properties. Specifically, it has 15
been found that the conpounds of the present

i nvention have a good affinity to the trace am ne
associ ated receptors (TAARs), especially TAARL. The
conmpounds were investigated in accordance with the
test given hereinafter. Materials and Methods 20
Construction of TAAR ex ression |asmds and stabl
transfected cell lines For the construction of
expression plasm ds the codi ng sequences of human,

rat and nouse TAAR 1 were anplified from genom c DNA
essentially as described by Lindemann et al. [14].
The Expand High Fidelity PCR System (Roche

Di agnosti cs) was
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25 used with 1.5 mM Mg2 and purified PCR products

were doned into pCR2.1- TOPO cl oni ng vector

(I'nvitrogen) followi ng the instructions of the

WERibAfhay er. PCR products were subcl oned i nperibmosnsoaze
pl RESneo2 vector (BD Contech, Palo Alto,

California), and expression vedtors were sequence
verified before introduction in cell lines. 30 HEK293
MEMQATCC # CRL-1573) were cultured essentially as
descri bed Lindemann et al. cB&@G5}. For the generation

of stably transfected cell |ines HEK293 cells were
transfected with the pl RESneo2 expression plasm ds

cont ai ni ng Rehe R codi ng sequences (describedgr._ PG, s
abgve) wi t,h ’Egéé\ct am ne 2000 NstrsH,t rogen) accordijng NOR
t 8% e i psty dsons of N tHE manuihact urer, arf.24 hra 5
post transfecti oh the cul ture Meei-trm-was suppl enent ed "
35 with 1 nmg/m 418 (Sigma, BUENEH%ktzerland). -1

‘After a culture period of about® 1%3&]' cl ones were

I sol at ed e>gganded and tested for responsiveness to

trace afi paHL}r WO 2009L016048PCT/ EP /ogg%s
13 r3, CcoONpo chased—f+rom-Sig he

Bi of kR nz |anoassay (ETA) gﬁ%t’ N

follow ng the non-%(detyl ation ETA pr ocedure pr OVI ded
by the manufacturer. Monoclonal cell |ines which

di spl ayed a stable EC50 for a culture period of 15
passages were used for al subse\%%;\ st udi es.

I\/tenbr ane pr@ ,agé:qﬁon an adi ol '&%&)@Hﬁ'l ndi ngs) ! CeI l's ,\a\/[)}

Eﬂ uencey werje Bi nsed W t (™MFce-col d phosphate Ar

té\e | S t hout Ca2+ and VgZ+ tont ai ni ng 10 V-2

m\/l EDTA ‘and pel | etved by centrifugation at 1000 rpm

for 5 mn at 4 C "The pellet was then washed tW| ce

with ice- coI dehosphate buf fered saline and

pell et wa e di ‘B Et?Yy by i mmer sion |n IHN

n|tr en an st unt —ousea® - SGRQ?. Ce/IN
pef%’e in 20 ni HEPES-NaOH 20 m\),

7 4 cont a| ning 10 nM_ZEDTA, and honogeni zed with a

Pol ytron (PT 3000, Kinenmatica) at 10,000 rpmfor 10

s. The honobgenate was centrifuged at 48, 000xg fak 306,

mn at 4 C d t he peI | et QMesuspemeagod:y 20 N N

HEPES- NaOH /Lcont ai wFpgoR. 1 MLEDTAN K

(b(uf) r 5HA) % h“om?genl wi--h—a—Pak yt ron At TV

The honpgenate was then
centrlfuged at 48 OY)Oxg for 30 nin at 4 C and the

pel | et resuspended in 20 m buffer A andR
with a Pol® F'G‘ZRI 18, 000 dpsad or 10@ g
concentratio Ldéterm'4c1e¢al—la-§,f—tal;te t‘ho,dm
(Rock?qd‘nd H )honD?enate was then centri fuged
at 48, OOOxg for 10 min resuspended in
HEPES- NaOH (20 mM), pH 20 7.0 including vyl 2 (10 mV
afiompacid? ogfopmuladiznarpldﬁ mhy baprepediyy) a {oorfd mdudBve atnation

0 Nl
SQEPBE][ %B]g% ang glgerm\ﬁaagteai l%h‘%tfglgﬂstﬁcié%’g%pﬁgs cﬁ%{ﬁ!ﬂd&@de\f arn
veyioletheer o on_almldelmdd awteﬂ NTlain presenss af aoiedugingagsnt ggh as
%&Nﬂ_ﬁeof 1@93}? O&a}?ﬁ)ﬂ[@gﬁ l';)] N- deprotectton of the yrrohdme or azetidine in

,4-tetrahydro- 1 -naphthyl) B

|ﬁh?dﬁ-kﬂbmaﬁ%f vvas used at a concentration equal to t he
cal cul ated Kd value of 60 nMto give a bound at
around 0.1 % of the total added radioligand
concentration, and a specific binding which
represented approxi mately 70 - 80 % of the total
bi ndi ng. Non-specific binding was defined as the
amount of rH -rac-2-(1, 2, 3,4-tetrahydro- 1
-napht hyl)-2- im dazoline bound in the presence of
t he appropriate unlabelled Iigand (10KM. 30
Conpeting ligands were tested in a w de range of
concentrations (10 pM-30 uM. The futal

PG

3

R
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was counted by a TopCount
Count er

W Shsbise@ conmpounds show a Ki
in the range of <0.1 KM as shown in the table

nouse Bxanple Ki 3 0.0044 16

TAARL
bel ow. Exanple Ki

14 -

(Packard I nstrunment Conpany).
value (JIM

radi oactivity
Mcroplate Scintillation

_ The
I NpEODEER0FA39429

0, 0%5% 4 0.0172 17 00024 6 0.0028 18 0.0092 8 0.0859
1 ethod 3

Bethod 3
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Scheme 3
R’ amide coupling PG
! PG‘N reagent 1y (R
R ) L T ®en LS
[e]
AN hooe” T AN )
111 Vil 1X
o)
PG\ ; PG\ .
1 R 1 R
(RO | Nk( BH, or LIAH, (g?) R N/&(
“>arN ) A— °\Ar'N\/J\
TOX O X
0
PG . 3
R \N (R3 deprotect , R HN’X(R
2 — (R} ’
) (R )0\ ! ’X o™ —N\/L
AN O x Ar On !

Scheme 3 describes the preparation of a compound of formula I by formation of an
amide IX followed by reduction of the amide bond by a reducing agent such as borane or

lithium aluminumhydride and protecting group removal in the usual matter.

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 llustrations 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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0.0137 9 0.0092 20 0.0047 11 0.0131 21 0.021 12
0. 0213 22 0.041 13 0.005 23 0.0107 5 The conpounds
of formula 1 and the pharnaceutically acceptable

wotbdoSoRbast Ne conpounds of formula I can be usegrpBosioseaze
medi canents, e.g. in the formof pharnmaceutical

prepar ations. The pharnaceuti clal- preparati ons can be

tered, oral l orm,of table
o i Snclimsib ioic i B St A0 R B acia
Caﬁﬁbhlca&d cﬁrﬁiatﬂldﬂ:ﬁtlsm@ﬁblic&icmlnﬁqemancsuﬁqnemaad,@tlr&neslﬂhcomc acid, p-
i,on,.can fect

Q)i"leﬁfﬁ mg %{j s?lhcykl%%adf . nt]‘ée rf tple fr base Ls%%solved in an
pmele ror@halsblygznt sud. asidiethhethkn leﬂmyba‘cetam Cérhtrpfmm, ethanol or methanol

I Rlzr;]e and rthﬁ ac1a; g&de%qm ﬁjrg%? Fcﬁ\];enft %g]tg ekatﬁr%% Rfintained

pr ocessed W ar maceut Yy I nert, I norgani ¢ or
obqysernd Qauldp@f’@ Tromrewingseld tiseipitees ©Pnphenusos may dabrought

p &Q,@E(ﬂﬁﬁmﬂl&g& S s0l¢QftN starch or derivatives

ereof, talc, aric acids or its salts and the
| i ke can Thea¢id é@dlﬂqlssafhé P g Ragit @mpesndy Rfforns | pagbe converted

f @thd @J}{e%cﬁl’dn%(ﬂ%% edsct BRHelthenlidgaessaNbifidb@etric equivalent of a
elatlne capsu Sui t abl e rs for. sof%)

N At R SUbet FEBUmAB PO RBT B SAFBIG FPEgRr SR oB e godium

VB EBondt@bsmoneinddklide.and | i qui d pol yol s and the

| i ke. Depending on the nature of the active substance

no carriers are however usually required in the case
of soft gelbd iangpouapsof fosnulSlatdithkie phamaicmtﬁa]fymsawh e

D RS R RLess Rl b PRI A BRSPS spleBFicaRY AR
been found that the compounds of the present invention have a good affinity to
the trace amine associated receptors (TAARs), especially TAARL.

The compounds were investigated in accordance with the test given hereinafter.

Materials and Methods

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 I 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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gl ycerol, vegetable oil and the |ike. Suitable
carriers for suppositories are, for exanple, natural

WO 2dabdenred oils, waxes, fats, semi-liquid opciiepdbsthsos29
pol yol s and the |iKke. The pharnmaceuti cal

- prepar at i ons can, noreover, olr'?r‘t ain preservat I VES,
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sol ubi li,zers, billzers t
cramap et Bomr e St (1L RERR s Bpang tmmungegy (P10
f S}fsteﬁﬂ(fﬁyhﬁ@aﬁl)tfdﬂhmﬁﬁg’lmta mn{atc&ys{smxrneﬁmmmﬁa‘eéms ,prarm@ldlhyghe

Aoy S er BRUIoRaT D Posatlith SBuRLT 3aHER0R'HE Shhbke period o
Nﬁdpzﬁag&tmsewdﬁmaﬂm@se@wbsm@md of formula | or a
pharmaceutically acceptable salt thereof and a
therapeutl caI |y |nert carrl er are also an object of

WS @repalange ang s gnanfr ocess for their

p@QQ ﬁ?&dn@lﬂenc\@mem&sgmm %(%SCG PHIGHHAG lﬁﬂf%re@rsalmé R8thdBt Ca® and
aMgpoun s of fornula | and/or 'pharmaceuti cal

peasing k) Ml £ icah pélgltqubygﬁfa UertQRed |IP%%meoﬁ%5 min at 4

OErc TRE em N8y tht D eEABE ikt Jee \éaﬂdlpﬂbhﬂaﬁllblaﬁf&ra@ me and cell
nistratiaon formto

o) a en j cal eth
ORGP LS UEUDT ST B F e R g8 worsd il use t 50
s Cep pafcewaeitlen ndpanted Bi’t&) IhhHHEmBNdGHC(QO wiMiYp pHIYet containing

Lo e R A % o0
tioe at srahe homogﬁlapen@az eﬂttrlfuge(bﬁt %mﬂygfphﬁ(émllraé}t 4 °C and the pellet
dregl{sgesnsdeg th 2 IJEE&EE’Eé/ glabi”—f) IO 11'1@[? b)PPf]Q Ig}(ﬁltéﬁl%'g 'fﬁrmﬁl EDTA (buffer

dosage can va in w
ad) andl hbmoaﬁnzcd)mtb@ Pome at §0.0 rao fos i Th'bhftlﬁ@genate was then

It%gjcr}ﬂ] peldaalt %ﬁ‘l alt Ro€ @ﬁcﬁ]ﬂfg%@{ét ?ééh@%n@e@%ﬁ 20 Ml buffer A,

case O ora m ni strati on dosa for adults
cand hpmqgew@kwﬁfb@ﬁ@lmmt 1900 61313}5%&0 s1i0 wnﬁ%maafg/ was
Oéet&n&sgmgmm@&oe R @refde (fz@drl]ﬂh arl. Tae h@ﬁmgdaﬁte was then
cortSspond pg emiunt, o 8 obat el calle scashl 8L, o
aso ﬁicﬁ@ﬂu% Mesie (W mM) a6 Gadb ¢ pdaisiepeamntiand (2 nadgl{thiflenB) at 200
the ﬁlﬂjgpF r Ilmhg’g Hsa‘oé}@ exce foded when this is
gebeth adPeHPRa: BB 'Polhul ati on (et
Granul ation) Itemlingredients ng,/tablet 25 ng 100
%éﬁg asrggy wasspelx:rf%rmed 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 Ky 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. Fach 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 atleast 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 ntot dried
and soaked in Ultima gold (45 pl/well, Packard Instrument Company) and bound
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WO 2009/016048 PCTE/EP2008/059429
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radioactivity was counted by a TopCount Microplate Scintillation Counter (Packard
Instrument Company).

The preferred compounds show a Ki value (uM) in mouse on TAARI in the range
of <0.1 pM as shown in the table below.

Example Ki (uMm) Example Ki
mouse
3 0.0044 16 0.0056
4 0.0172 17 00024
6 0.0028 18 0.0092
8 0.0859 19 0.0137
9 0.0092 20 0.0047
11 0.0131 21 0.021
12 0.0213 22 0.041
13 0.005 23 0.0107

The compounds of formula [ 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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M crocrystalline Cellulose 30 30 30 150 5. I\/agnési um
Stearate 1 1 1 1 30 Total 167 167 167 831
WO2009/ 016048PCT/ EP2008/ 059429 - 16 - Manufacturing

woosedwog 1. Mx itenms 1, 2, 3 and 4 and gr apgt@bmos/os9429

Wi th pu_rified wat er . s

polyols, glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for

example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
which include disorders of the central nervous system, for example the treatment or

prevention of schizophrenia, depression, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound
of general formula I 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)

[tem Ingredients mg/tablet
5mg 25 mg 160 mg 500 mg
I.  Compound of formula I 5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 ) 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate - 1 1 1 1
Total 167 167 167 831



2. Dry the granules at 50C. 3. Pass the granules
through suitable mlling equipnent. 5 4. Add item5

and m x for three mnutes; conpress on a suitable

w5 anFeichapsul e Fornmul ation |tem | ngredi ent SpeT/EP2008/059429
ng/ capsul e 100 ng 500 ny 5 ni%25 ngy 1. Compound

of formula | 5 25 100 500 | o 27" Hydrous Lactose

Manufacturing Procedure

Mix items 1, 2, 3 and 4 and granulate with purified water.

1
2 Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.
5 4. Additem 5 and mix for three minutes; compress on a suitable press.
Capsule Formulation
Item Ingredients 7 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,  Tale 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.  Additems 4 and 5 and mix for 3 minutes.

3.  Fill into a suitable capsule.



159 123 148 3. Corn Starch 25 35 40 70 4. Talc
10 15 10 25 5. Magnesium Stearate 1 2 2

WO 2009/016048 : PCT/EP2008/059429
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Experimental

The following examples illustrate the invention but are not intended to limit its scope.

5 Example 1
(3-Phenoxy-phenyl)-(R)-1-pytrolidin-2-ylmethyl-amine

B Chiral
HN l

HN™

0

O

To a solution of 3-phenoxyaniline (0.3 g, 1.62 mmol) in 1,2-dichloroethane (4 ml) were
added N-(tert-butoxycarbonyl)-D-prolinal (0.322 g, 1.62 mmol) and sodium

10 triacetoxyborohydride (0.480 g, 2.26 mmol). The resulting suspension was stirred
overnight at 50 °C. The mixture was then cooled to room temperature, water {8 ml) was
added and extracted with ethyl acetate (3 x 20 ml). The combined organic layets were
dried with magnesium sulphate, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (SiO;: beptane/ethyl acetate = 70:30) to yield a light

15 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

20 chromatography {column: Tsolute” 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
HM

Hi

0

O

25



10

15

20

25

30

5 Total 200 200 300 600 15 Manufacturing Procedure
I. Mx itens 1,2 and 3 in a suitable m xer for 30
mnutes. 2. Add itens 4 and 5 and m x for 3 m nutes.

wo 20/ isodsNt 0 a suitable capsule. WO PCT/EP2008/059429
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Example 3

Ethyl—(3-phen0xy—phenyl)-(R)~ 1-pyrrolidin-2-ylmethyl-amine

Chiral
HN >

oy

L,

a) (R)-2-§[Ethyl-(3-phenoxy-phenyl)-amino]|-methyl} -pyrrolidine- 1 -carboxylic acid tert-
butyl ester | _

To a solution of 3-phenoxyaniline (0.3 g, 1.62 mmol) in 1,2-dichloroethane (4 ml) were
added N-(tert-butoxycarbonyl)-D-prolinal (0.322 g, 1.62 mmol} and sodium

triacetoxyborohydride (0.480 g, 2.26 mmol). The resulting suspension was stirred
overnight at 50°C. The mixture was then cooled to room 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 (8i0,: 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) Ethvl-(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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10 tri acet oxyborohydride (0.480 g, 2.26 rrunol) The
resul ting suspension was stirred overnight at 50 C

The m xture was then cooled to roomtenperature, :
wWESRb/0eBssm ) Was added and extracted wi th et Rylmpaoosmwsess
acetate (3 x 20 nml). The conbi ned organic | ayers were
dri ed with magnesi um sul phate,'%iltered and

cong d.in vacuo, The re r b
fP%‘f%ﬂﬁw%aﬁﬂa%@rPatﬁWch @m%iﬂﬁf GPTEEE rn S eluent
78hAQkethte) i vedidla BolbundHRE oill 5096 4, 68W@F MSIsa): 28@5 (M+H) ™).

di ssolved in dichloronmethane (4 m). Trifluoroacetic

acid (1 mM) was added and the m xture was stirred for
3 h at room tenperature. A@mgﬁpb4sodiun1hydroxide

L utj d dth
R T e L e A PR

ml),/ \TH& conbi ned or gani c Iayers mere dried with

magngsi um sul phate, filtered and concentrated in
vacyio. The residue was purified by flash 20
chgéﬂatography (colum: Isolute(r) Flash-NH2 from

Se is; eluent: ethyl acetate) to yield a

colo ess oil, (0.256 g, 59 %9; Ms (ISP): 269.1
((MHHyt). Exanple 2

(@heDﬁtrell% oRREMNS sé)S)z9715 Mmjﬂ)%ao@mmemtdaydpammwﬁdd
Chiral . 2009/0 6048PCT/ EP2008/ 059429 - 3}

t3plago f?@rse forggrampterwsinedy-({Hz W@ﬁrh@a’l
| proGRIPaERH Ioew(lt@{ Bumﬁiaﬂgaws-n-prdmel ipeeperur e

descri bed for Exanple | using
N-(tert-butoxycarbonyl)-Lprolinal instead of
N-(tert-but oxycarbonyl) - D gkahpladl S5Exanple 3

| - (3-phe | i din-2-ylnethyl -
e e I oo S ek 0 2 TR 1
rol i gimeshidl - car boxylic acid tert- butyl ester 10 To
a stiwyrion of 3-phenoxyaniline (0.3 g,1.62 mol) in
, 2-diychl oroethane (4 m) were added

N (tert-butoxycarbonyl)-D-prolinal (0.322 g, 1 62

and sodi um triacet oxyborohydride (0.480 g, 2.26

The resul ti ng suspension was stirred overni ght
at 50C."'The nixture was then cooled to room
t BopateabmpeundyMB(ISP)B 234.); 20m$ ([MﬁIIéH Javad obteined ot @ohparable yield

waizagaﬂx'me%ggzegh?e .:géaiseg?m ﬂé@%&g@?g@ﬁ%@w@a@b&ﬂ) 1-

um's

fprbkueai gutcad df Hc{mehutpaxcetbonri %pmmal‘phé 3r@9m§@mlmmstead of 3-
Qﬂkhgﬁﬁgﬂ % chromat ography (Si 02: hept ane/ et hyl

et at'e 03 to yield a light yellow oil that was
di ssol ved in nethanol (8 nﬁ%ﬂngbétaldehyde (0.134 g,
3(3Q5DIEHBH phédyPCetill 8F-1 1()9(11%32?!)7 1-4idEmol ) and
SO |un1cyanoborohydr|d 0.115 g, 1 3 mmol) were
addg/d\afid the mixture was stirred overnight at 40 C.
Sat urfat ed ammoni um acetate 20 solution (10 m) was
a and extracted with ethyl acetate (3 x 30 m).
Th onbi ned organic |ayers were dried wth nmagnesi um
su 1 e, filtered and concentrated in vacuo. The
reS|due was purified by flash chr omat ogr aphy (Si 02:
heptane/ethyl acetate = % to yleld 0.43.9g (679
ofhedite spBwpied HMDiPP): 8- ?( Péﬁs Rhtpreg In comppable yield

E’Inbl'elfrbus th Jﬂ%]ﬂrocedafetctégdﬂbeﬂ- fo_rtExﬁlliiphal'ﬂsfm@ NFQre-bei@dxsibariodhyl) - L-

el oy ST e Bee e R hgpegtineoscad o

espledhotnille igstePa)4l mol ) in di chl oronethane (3 m)
was added tritluoroacetic acid (1 m) and the m xture
was stirred for 3 h at roomtenperature. Aqueous

sodi um hydr oxi de solution (4N) was added until basic .
pH and the 30 m xture was extracted with ethyl
acetate (2 times 30 ml). The conbi ned organic | ayers
were dried with magnesi um sul phate, filtered and
concentrated in vacuo. The residue was
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flash chromat ography (colum: Isolute(r) Flash-NH2
from Separtis; eluent: ethyl acetate) to yield a

wbbidees oil, (0.043 g, 369 ; M (ISP): 29PCHEP2008/059429

((MtH) + ). Exanple 4 5 20
Et hyl - ( 3- phenoxy- phenyl ) - (5) - I=pyrrol i di n- 2-yl net hyl -
am ne Hap Chiral The t|tl% CQ gund M5 (I SP): 297.5
([1\4+Hr) was obtained in conp%rable yi el d anal ogous
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N- (b - but oxycarbonyl)-D-prolinal in step a). to
le 5 '

(3- Brono- phenyl ) -et hyl - (S)-1-pyrrolidin-2-yl nethyl -
' Chiral HN Br The title conpound, M (I SP):
283 ;&%?5-1 ([1\4+Ht) was obtained in conparable
yield ¥5Fanal ogous to the procedure described for

IRl ﬁ}p%ﬁte;mh@gﬁ%s@Hmffmmmmmﬂme yield

ut oxycar bonyl) rolina

argtagrpsiaithe preceduse daerise fo Ewwgmfﬁ sE-quegeapenyl) -L-

%rohﬁﬁ MR8 o@N ert~butoxycarbonyl) -D-prolinal and 3-trifluoromethoxy-aniline
4-Di chl or o- E q -(S)-1-pyrrolidin-2-ylmeth

(
ﬂ“%ﬁﬁ?ﬁ?ﬁﬁﬁ?%@n SRMtitle conpound, Ms (1SP):
273 2; 275 1 ( [Mm1-1]) ma$x@hpEBned |n conpar abl e

yi el d anal ous dur e c d fo .
HlpB Srirdhany noept e Sy RarRy 2R e e
in adcaef N—(tert but oxycar bonyl) - D-prollnal and

3. di chl oroaniline instead of 3-phenoxyaniline in
stepg_a). WD 2009/ 016048PCT/ EP2008/ 059429
N .

5

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-

N(:g;ﬁ-ba&gxycarbonyl)-LprolinaI i nst ead of

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
HN: ?
N

N

A

Cl
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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Ethyl -(S)-1-pyrrolidin-2-ylnmethyl-(3-trifl uoronethoxy
-phenyl)-am ne HN7Chiral The title conpound, M

wé Do166429- 0 (1MrH ) was obtai ned in conpar apbﬁEyiO@glggug
5 analogous to the procedure described for Exanple
usi ng N-(tert-butoxycarbonyl)=4dlprolinal instead of
N-(tert- butoxycarbonyl) D prolinal and

3, r|flu%ronethoxy ani | i ne instead of
3-phfenoxyaniline in step a). Exanple 8

(4- Gyl-or o- 3- net hox-y- phenye-net hyl - (S)-1-pyrrolidin-2
-yl net hyl -am ne Chiral 10 The title conpound, M

(1S 2553 ([ MA-F11+ ) was obtained in conparable
yi el'8~anal ogous to the procedure described for
Exanpje 3 using N-(tert-butoxycarbonyl)-Lprolina

‘it«ﬁ?o r 08‘&’0%4 h\ffﬁ [Sp}ﬁg Q%m@fé lw%' B?I%QJI .nnc%knparable yield

oxy -anl

Sarptmnos@ahﬁ wmn@iuam@bsgdredﬁ@rﬁmmbﬁ'yé@glI‘ﬁﬂeéatdltwcarbonﬂ) -L-

xR 9 . ]
(L R M I g B et

yPh?@?WPﬂléﬁ‘?leéP@hﬂoﬂaﬁl qde tristepd olas e IVESER 3)SP)
269.4 (11\41-Hr ) was obtained in conparable yield 20
anal ogous to the. procedure desirlbed for Exanple 3.
using N-(tert-butoxycarbon Hol'i nal instead of

I\t4( @ﬁbid—ﬁ&&?ﬁ%ﬂﬁ‘mgpy b?ﬁghcﬁﬁQL)}lﬁédhylaﬁﬂme

oro - 3. 3- met hoxy-aniline instead of

3H h noxyan|I|ne in step a). Exanple 10

(4-¢hl or o- phenyl ) - net hyl - (S) - 1- pyrrolidi n-2-yl nmet hyl -
1 e-~WO 2009/ 016048PCT/ EP2008/ 059429 - 21 - HN?

Chir

o
The tide 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-chloroanitine instead of 3-
phenoxyaniline in step a).
Example 12
(4-Chlore-3-methoxy-phenyl)-isopropyl-(5)-1-pyrrolidin-2-ylmethyl-amine

Chiral
HN/P
~,

N

Gl
a) (§)-2-1{4-Chloro-3-metho

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

-phenylamino)-methyl]-pyvrrolidine-1-carboxylic acid

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 mumol). 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 mi). The combined

organic layers were dried with magnesium sulphate, filtered and concentrated in vacuo.
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Cl The title conmpound, M5 (ISP): 225.3 ([MtH ) was
obt ai ned i n conparabl e yield anal ogous to the

procedure described for Exanple 3 using

Wb tdoghiecodaut oxycar bonyl ) - Lprol i nal- i nstead of pcrEp2008/0359429
N-(tert-butoxycarbonyl)-D prol naI 4-chl oroani line

-instead of 3- 5 phenoxyanlllnezand par af or mal dehyde

(B apSrrgr PEM ey TRy T PR Sy 57030
Mmonecl ChiglatlyelGw di0(2THes, 58%);MT GERodH, 3M (MSRYY)239. 3
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to the procedure descrlbed for Exanple 3 u5|ng
lotog3-0) ¢ N isOPNoep li (B 5[ -pivere el l-amine

NT&%F lEmQ%fQ@@ ?(@8@@/1‘]))3 B’eﬁlro% bﬁéﬂ Ia‘ﬁﬂgo)—meﬂl 1] pyrrehdme 1-

oroani l'1’ne I nst - enoxyanl [ ne I'n step
ajarbEyhpgsiicetentsbutyd ester O 68 g, 2. 0 mmol) wereadded 2-methoxypropene (0.216

( g%@}h%g §fﬂrm8£at3e1&yadaft@ rzyé )élz FRARIDRYH 56 S mEriRetdxObdrBhydride
n- -y net hyl - ami ne. Chir al

(9642 1.0 mppl) Jrbs mixtes Wesyrish éﬁiﬂllg’ﬁ‘fﬂtﬁ%})c Ry sodium
- W&B@ﬂxdt&dédﬂﬁrdn @@ﬁbﬁ%ﬁd ad@eddiddhé euidrure ay bxt@siee tithetteyl acetate

B0 T S DY bt P, e
( ﬁxdrﬂo)lcenlﬁa(eﬁ e tfacbmtlihxyesahie cmy Hissollvep irodiciiatonfezh 4@ (3yml) and
12..05 di um,c oh 5 1

5 R0 TP B P 8P
h«maptsraaﬂ dmo;rmp;dﬂpelmtnﬂ(é mlAwaﬂa@ldsd wdtherta thi &rae bsmandethe

i}éﬂlﬁﬂe%s %&r@t@ehq‘%' fﬁgfdgggg fg?aB? Eéaﬁm'fﬂ )fsto tg? P{\@ﬁ NH,; from

act ed aceta
cwmm@ne@t gt @cetaaathpéanﬁérlé twdé@ hﬂb‘t}ﬁf %gﬂ»égﬂéihg 33 %); MS
]Q §3%§g&e@) nd concentrated in vacuo. WO
101604 [ EP2008/ 059429 - 22 - The residue was
purlfled by flash chromat obf8Ng Si 02: hept ane/ et hyl
i 160s 8L 1 B ykoBiin- 2 AkdeEWl-@inine( 2. 31 g,
Qlt;ﬁicﬁldro Fxgeﬁ@)) sg& g& 9(351121}33{1' ﬂ) 123
12) Pﬁ?o 3 metho - hen- 2- Iahhnan1ne 5 To a
solUttyon of (S)-2- |
(4-'chbor o- 3- met hoxy- phenyl ani no) - met hy1] - pyrrol i di ne-
1- carboxylic acid tert-butyl ester (0.68 g, 2.0
225 wer e added 2- net hoxypropene (0.216 g, 3.0
%rifluoracetic acid (0.228 g, 2.0 mml) and
sodi ym tri acet oxyborohydride (0.64 g, 3.0 mmol ). The
m xture was stirred overnight at 60C Saturated ]
sBi tithn doimpaninb nés dSB P8t 1,389-( 1M i) Iviess obldined ragranpapdle vield
::ﬁrgﬁfo%l;ﬁ nlﬁ% g?et cfegcrmeﬁl?or%xgﬂl!plqu%tsﬁ 8, 41<ﬁc}fl§fo§m§9e instead of
e co organic layers were dried wt
#h@ﬂeeliﬂﬁ@ﬁﬂﬂﬂﬂﬂﬁ?lnﬁwpﬁered and concentr at ed |n
vacuo The resi due was dlSEﬁ&MﬁQI4n di chl or onet hane
and trlfluoroacetlc aci.d ( g m ) was added.
Sl%el“\%é[r@ TfiehlarocReay Do 1 igrrahdiar dmsty hampes
evapore%edwmdl|sopropylethylan1ne (I mM) was added to
B

l'i berdte the free base and the m xture was purified
by.fLash chronmat ography (colum: Isolutel' Flash-NH
f 15 Separtis; eluent: ethyl acetate/heptane 1:1)
to yiﬁﬁg a light yellowoil, (0.185 g, 33 0/0); M5
(1 SP)>~283.5, 285.2 ((Mtl-1)+-).

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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Exanpl e 13
(3, 4-Di chl oro-phenyl)-isopropyl -(S)-1-pyrrolidin-2-yl
net hyl -amine / Chiral RN Cl 20 The title

vea® otk MS (1SP): 287.1, 289.1 (1MtH t) WaBCT/EP2008/059429
obtai ned in conparable yield %galogous to the
procedure described for Exanp 12 using

3 4-di chl oroani |l.i.ne i

A EhPbT S F R O IR P RO A Raadnag drhaces ipyesdhof >
zyiethpSypdestine l vepdb)pheny 1) - (S) 1-pyrroli d| n- 2- yI m

et hyl -am ne Chiral 25C mple

2009/ 016048PCT/ EP2008/ 0594 2]35
4¢4cBhlorompBn ek Y@RiMS - Ardupro-pitregdidin)-2 atraetbehamine hy d

di mrethylgagcetal instead of 2- nethoxypropene in step

b) . anpl e 15 (4- Chl oro-phenyl) -et hyl - (

(2 S) - 4-fl uoro-pyrrolidin-2-yl nethyl)-am ne FChiral
HN 5CL.To a solution of N-ethyl-4-chloro-aniline

(0.31 g, 2.0 mol) in dichloromethane (8 m) were
addég

(2S,7%45)-tert-butyl oxycarbonyl-4-fl uoro-pyrrolidine-2-
carboxylic acid (0.47 g, 2.0 nmol),

bré£20119t¥&1 &Nﬂéﬁ%}ﬂl 'chfBléﬂnh:E%!”(@%Q hi np emﬁ(n B dilorofhedfine (8 ml)

g, and di i sopr I am ne_(0.

ﬁddeﬂriés K R b ol PTG ST 294 (047 5
U EOREAG, Bise2- gﬁﬂ&%@hﬁ)h&@m)mhﬂﬁlﬁt bosades 056 |glJ3 0 arind|P4hd

. added. a was_extrac
AT GPRETRaIE D20% 2Bmiy . T Go et ol Bannes = oo
I tay@muwerpeluédsuseddlmﬂ Mcaih@nessohmosmtmimb)tv@,s afldddtapd ¢k mixture
and concent rat.e ;
S RS a2 I S USR8 i
2with rrtagneyluai gllghals, gmeq/md @Ncmttate(dclﬂ SMg)Thetrtﬁaiuems Purlﬁed by
y Lt TH1) 10 yield alight yellow oil (0.55

gﬁloarigglgr\é Aﬁ?&ﬁ)thgt(é ?Er gnc)gﬁ:gfa J ) to yield alight yellow oil {

), that was chssolved in tetrahydrofurane (15 ml), Borane-tetrahydrofurane-complex
(7.4 ml, 1M, 7.4 mmol) was added and the mixture was heated at 60°C overnight. After
cooling 5 drops of aqueous hydrochloric acid (4N) were added and the solvent was
evaporated. The white residue was dissolved in agueous 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

Chirat
HN: ]

'-\N/\

Cl
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30

15 (7.4 M, 1M 7.4 mol) was added and the m xture

was heated at 60C overnight. After cooling 5 drops of
aqueous hydrochloric acid (4N) were added and the
wWPbdeiisol@s evaporated. The white residue WapCT/EP2008/059429
di ssol ved in aqueous hydrochloric acid (4N, 10 nl)

and heated at 60C for 1 hour. #fter cooli ng aqueous

iU dr oxi unt i .
a0l tHRehimenti-atans Lo PO AER (MR A EhbbrBRIl fedibapbe vied
XarBlbgors todBe ffivecdvonisaded dorgxaingld aysargst-chboreardiinegdstead of 3-
vvlktlhoma 1e%iijnusesalél phate, filtered and concentrated in
CUSTThE editalle was purified by flash

chr omat ogr aphy (col umm: | sBtamp¢t?) Fl ash-NH2 from

| _a € 1:1) to yield
*#tea ;% Ehyl% ?%105@1?‘3‘?@’9%@@“’?T5p) © 25701
I—Dt)Ch'raQSExarrpI e 16
| oro- phenyl)-ethyl-(R)-1-pyrrolidin-2-ylnethyl-a
Chiral WO 2009/ 016048PCT/ EP2008/ 059429 - 24 -
The ﬂ1t|e compound, Ms (1SP): 239.0, 241.1
(11\A+]1-11t) was obtained in conparable yield
analpogbus to the procedure described for Exanple 3
usi ng’ 4-chl oroaniline instead of 3- phenoxyaniline in
step @). Exanple 17 5
(D) Sﬂ-ZA@@Chﬁk@b&rb{fiaﬂﬁﬁ@ﬂm&ﬁ GhtIRN Q- PBEBYY)ic Rlidel-RT ester

ne Chir al shen | am no

SR FIIRR 0 e LD e st Tt Tedipl g ) were added
Saktid 4cN(20h]) 4(59:talfsﬁ@y1amﬂdme1 6;£}b5>7y11g acid rdot. ngledted (1.74 g, 9.4

t hanol 8 d id ,
(e it 1l P S BB el ¢ 7l o opngh- he
er&hﬂfmg suspehsign was érirtdd fondhurancroafttempdratung. Aqs¢dus sodigm
Sk?lga!r rpla(t:é/ so?u(%%%r %] Xlg)[]l de dgie aslel tHe m%mg)re e)ztrad?gﬁ eﬂth ethr%l acetate

rest susp Asion was Stirred our s
t (émp?é)rralt) LiFle, comipueadugg@ccda)@m Wwire dritsbwigh magmgsiytri @Iiph@Eoﬁltered

nlr%i'l c]\éﬁéenﬂgg:g% 9&%90 t’lglg {ﬁc;ge Wa gmed%tﬂa?r%h?gmﬂ'oggphy (Si02:

acetate mbi'ned ?
| ]w@ng/eﬁyéf} @cewq el lhMa )hdﬁrﬂ@ﬂ@ﬁﬂ?fﬁf’% (-9t €00 (lafledd” -1

feoneeni sab@didi,ya¢oy. The residue was purified
3@ +% 2 chrgEmat o(lgra’)pl)shgg(S 02: 15 hept ane/ et hyl

acetate = 9:1) toyield a colourless oil (0.99 g,

Z@%f—lﬁ@eﬁc&%@ﬁh@ﬁﬁd u-CHIMHDhehy]) 24hbl-@mine
() 2T REBIF eIy T e P ey bphampibredsy Pugh e

Ne.08$) 6.27 mindol Ghhsatigolpbeimythatamd)3 ma)t ﬂnyh hcetaldehyde (0.059 g, 1.35

az ey di n%ﬂ%r_}gmg?%‘ll\}agnaml desro um %%t) ?ﬁn?%(Orﬁl)g 0.81

trhaml)amaeé alddé hyd ehe(10ix0BO was stllreé varmh) at 42?@1 Saighdtet dnggonium

aﬁze%% T%mhgo f@@@s a%% daﬁaq m&m&%&n gt [Aesd 191>5ﬂhe

the mxture was stirre
omerhmaglhirgmlc l4p0 wSaddedwith nzagnesiing syl pleade fltered éndﬁqnéwtra’fed

G} %J&‘o)TH@%m@E@%& G &I REE R Imhh e @ty Ia.n@f‘rﬁﬁu@%cﬁce(t% acid (3

x 30 . nb| ned o%ganlc ayers were drjed with

na@wega iﬂl‘ﬁfﬁ‘atuéd acresp EPUORORHY RIS SYIPRER 25 i n
vcﬁﬁiﬂ] ﬁaﬁ 1&&%&4{0@ B Svad ke Iuyﬁ@krate i fE IbedeQAB thanRure was

ECE%I f %tugér?lp C}? ¢cb@p§]§ 8 (t% I-?é% (ﬁi%;f 0‘3}1(’1j gepartls eluent: -
Qe\ﬂ@@_@&e@dtﬁﬂeptﬁid 1ISDRbeRId £lidhy Iyamm@n( 00.822nd, 38 wa sMadbest 225.1
BM*#BQLM e the free base and the m xture was

by flash chromat ography (colum: Isolute
Fl ash-NH2 from Separtis; eExamntlel&t hyl

8(353%%%511%%8@5“ 1. 1{“}]‘5551&” gl d.a light yellow gum



30 ((M+tH)t). Exanple 18

(S)-1-Azetidin-2-yl nethyl -ethyl -phenyl -am ne WD

2009/ 016048PCT/ EP2008/ 059429 - 25 - Chiral The

wo ddogofepgpound, NS (I1SP): 191.4 ([ Mtl-1]4) WBST/EP2068/059429
obtai ned in conparable yield a?gal ogous to the

procedure described for Exanpl® 17 using aniline
instead of 4- chloroaniline in step a). 5Exanple 19

hira

(&)-3%-Aze |Hin-2-y|nethyl-ethyl-(3-nethoxy-pheny|)-am
i ne7Chiral The title conmpound, M5 (ISP): 221.4

(1 was obt ai ned i n conparabl e yield anal ogous
to the procedure described for Exanple 17 using

3- xyaniline instead of to 4-chloroaniline in

ste . Exanple 20 (S)-1-Azetidin-2-ylnethyl-

( 3- br onp- phenyl) - et hyl - ami ne iral RN? Br The .
t Thq @lecompon ,MWSE% &ph-4 ([pbgLl) wayqbtained pygppprable vield

Vel 3B Ao B pro et B¢ raRell €oryixen@lelS voina kolifeEsiead bhe
procedure _descrbbed for Exanple 17 using

3chheromHRs IPisk8 % 'nst ead of 4- chloroaniline in step
a). Exanple 21 (S) - 1- AzeExanililet®-yl m et hyl -

((Aé')ﬁmz%ﬁ in_—£}blmeeg!¥y]f—)efhr}"la—t(ﬁyefhoax{rr]pﬂefyl)l—_la!\llging"I ral

Chiral
HN%
Fa

N

L

The title compound, MS (ISP): 221.4 ([M+H] Y 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?
N

N

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

chloroaniline in step a).

Example 21
(8)-1-Azetidin-2-ylmethyl- (4-chloro-phenyl)-methyl-amine

Chiral
HN?
~

N

Cl
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15

WD 2009/ 016048PCT/ EP2008/ 059429 - 26 - The title
conpound, Ms (ISP): 211.1 ([MtFI]t) was obtained in
conpar abl e yi el d anal ogous to the procedure described

w®sooh¥aoRl € 17 usi ng paraf or mal dehyde i nst eagcwkP2008/059429

acet al dehyde in step b). Exa e 22 5
(S)-1-Azetidin-2-yl met hyl - (4-¢til or o- pheny1l) - i sopr opyl

-am ne Chiral ' P).: Z
R e s gt B ! BARRIP QS obetied tblpafeBibia
t anal dyeuprabephocealudedserilivd dorflonmpled Apkiag praipsinplgehyde instead of

4- L i nstead of 4- chl oro-3-nethoxyaniline
a%cg‘[%c%@%%géfﬁr@'- azeti di ne-1-carboxylic acid
tert.butyl ester to insteabxagiple22

NS B AR U RLSD oy aRhRP )

(R - AzetFli n- 2-yl met hyl - benzyl - (4- chl or o- pheny1) - am

i ne iral HN CI 15 The title conmpound, M5 (ISP):

287 -H ) was obtained in conparable yield

anal ggous to the procedure described for Exanple 12

usi ng~4-di chl oroanili ne instead of

4-c o- 3- met hoxyani | i ne and

(S)-Zffornyl -azetidi ne-1-carboxylic acid tert. butyl
esterCinstead of N-(tert-butoxycarbonyl)-L-prolinal

| PhShiRRofpoaRd Nee 1B dedly dnli EY Mb aieeinad inl dsipardlcaficld

2- met hoxypr opene i n stq}% ... 20 qalms4 ]11 A ine i dof 4-
cUHRSaRTOSRe PgrFtur adosabediintaprrley dsieg 17hlorqapfling nsicad o
beney!3-RRikexhallpgand 8) - ORrmheleadine-R-dafboflicraaldl tery butyl ester
a{tgtleado gf I\g(tegtﬂ)lultg lcarggrkl)y%)t—t—tpl#(t)hen%l in step a).

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

Chiral
HN%

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 (8)-2-formyl-azetidine-1-carboxylic acid tert.butyl ester
instead of N-(tert-butoxycarbonyl)-I-prolinal in step a) and benzaldehyd dimethylacetal
instead of 2-methoxypropene in step b).



by hal ogen; 123is hydrogen; Aris phenyl; ois 0, 1 or

2; and their pharmaceutically active salts, Wich

conmpounds are

ethyl ( 3- phencucy- phenyl)‘iFQ 1- pyrrolldln 2-yl net hyl

-am ne

et hyl - (3- phenory- phenyl)-{S)-1- pyrrolldln 2-yl nmet hyl -

am ne

(3, 4-dichl oro- phenyl) ethy$k¥¥§ 1- pyrroildln 2-ylmeth

yl-am ne

(4-chl oro-3-nethory- phenyl) nethyl (S)-l-pyrrolrdlrt-
2-yl-met hyl - am ne

(MAGhmpowubfﬁnﬂhd&9Aphenyl) ‘et hyl - (9S)-1- pyrrolldln 2-

yl met hyl - am ne

(4- ckdor o- phenyl) ethyl -1-pyrro|idin42-ylnethyl-
m ne ' : HN S :
(4-chl oro- 3- nethoxy phen 1)-|sopropyl (S)-lipyrrolid
n- 2-yl met hyl-am ne” R\_

(3,-4-di chl or o- phenyl ) - ﬁ%opropyl -(S5)-1- pyrrolldln 2-yl
met hyl - ami ne or - Ary

(4-chl or o- phenyl ) - et hyl - @ﬁ& 1ipyrrolidin- 2- 'yl met hyl -
rnine. 2. A conpound of formula LB _wherein R RlIS
hydr ogen, G- _ral kyl or benzyl mhich.naybé optionally

SwAb&tn t ut ed by hal ogen or- G .rallcoxi; R2is hydrogen,
aloge or rein Ris Ci.7- aIkyI ~aryl or '

QkVFﬂéﬁ%ﬁFppﬁted by hal ogen; R3is hydr ogen or

®Fu o r ishelpgey dr ORherydin Rds €1- anyl 0p C.aalylshlestiputed
phar E%%kﬁally active salts. 3. A. canmpound of

fornul‘a according to claim2, which conpound |s
RS) - Lisaydogak n- 2- y| met hy1- (4- chl or o- pheny1) - et hyl -

(ag g .et i di n-2-yl et hyl - et hyl - phenyl -am ne -
(S) azet|d|n2 yl met hyl-et hyl - ( 3- nethory-phenyl)-anin _

1sO,10r2,

éﬁaﬂ&nﬁﬁﬁhndhmmﬂﬁﬁdﬁﬁﬁmt (3 br or no- phenyl) et hyl - aiT

8@¥HC&T@FFH*%“’ /1ret hy1- (4- chl or o- Phenyl) et hyl - al
pth- (3-phenoxy-phenyl)~(R)-1-pyrrolidin-2-ylmethyl-amine _

Qéﬁ%r -3 eﬁéﬁ&ydﬁﬂén?nxéﬁﬂpwbﬁ&ﬂ-zcmm iy 1) 4sopr Opyl

(8- d‘fh!ﬁﬁé?h@im qmﬂl(ﬁ%‘tlm%%‘ﬁ'z?yﬂmf?y]cﬂ&‘% pheli yl) a
@4Téhl&a 3- ﬁeﬁﬁxppﬁe;gs)smfemyl- appl)ﬁ&ihlquz-yfmetbﬂahune

R o R O e T
(@fhhtbéphen)il)—ethﬂﬂ{ﬂ)a-pyzmlﬁ)n-z ylmethyLamme o
{(4-chloro-3-methoxy-phenyl)- mopropyl-(S) l-pyrrohdm—Z-ylmethyl-amme
(3,4-dichioro- phmyl)-mopropyL(S) -1-pyrrolidin- 2—y1methyl-amme or
(4~clﬂoro—phen)d)-ethyl-(R) -1-pyrrolidin-2-ylmethyl-amine.

2. A compound of formula IB

“HN_ -
R\

~
®% 18
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with a conmpound of formnula R3 PG Nnc) IIl to a
conpound of formula R3 PGNnc 7 HIV and
deprotecting a conmpound of formula IV to a conmpound
of formula R3 HN'..15 (R2). ,N ?Ar wherein n = 0 and
the other substituents are as_defined in claim-1, or
b) reacting a conpound of for##la- ’ R3 PG riL N
Twhéedin(122) . N ?Ar with an al dehyde of formula R'-CHO

t ﬁ, a Cigﬂyd%' grl‘g, COL-JH%EI glr'l{)enzyl which may be optionally substituted

by halogen or C;.;-alkoxy;

R?  ishydrogen, halogen or OR, wherein R is C; -alkyl, aryl or Cl_y-alkyl
substituted by halogen;

R®> s hydrogen or fluorine;

Ar  is phenyl;

s] is0,lor2;

and their pharmaceutically active salts.

3. A compound of formula IB according to claim 2, which compound is
(5)-1-azetidin-2- ylmethyl—(4—c}ﬂoro—phenyl)—ethyl—amine'
(5)-1-azetidin-2-ylmethyl-ethyl-phenyl-amine
($)-1-azetidin-2-ylmethyl-ethyl-(3-methoxy- phenyl) amine
(§)-1-azetidin-2-ylmethyl-(3-bromo-phenyl)-ethyl-amine
(S)-1-azetidin-2-ylmethyl-(4-chloro-phenyl)-methyl-amine
(S)-I-azetidixi-z-ylmethyl-(4-chloro-pheny])aisopropy_l-amine
(S)-l—_azet_idin-2-yhnethyl—benzyl—(4—i;hloro-phenyl)_-aminc

4. A process for preparation of novel compounds of formulas IA (n= 1) and 1B (n—- 0)
according to claims 1 and 2, which process COmMprises

a) reacting a compqund pf formula

Rl g2 i

with a compound of formula

-

to a compound of formula

(R N
A v
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-\ N(R2L. ,N Ar and deprotecting a conpound of
formula I'V-1 to a conpound of fornula R aFI N75 ?Ar1-2
wherein Rr is | ower alkyl or hydrogen, n = 1 for
conpounds of formula IA or n =0 for conpounds of
formula I B and the ot her detdTi tions are as descri bed

in dal ms 1 and 2, or reacti ng a conpound of
for oriiald100C to
Rt f%tecézé%%qﬂo%dg’%ﬁwﬁ Vs eﬁﬂ%’“ﬁf& i -

VH\)—()-

(R )o\
. I-1

wherein n =0 and the other substituents are as defined in claim 1, or -

b} reacting_'a compound of formula

:Ju

(R )g\

IV
with an aldehyde of forrmula R'-CHO
to a compound of formula
- 3
LN
‘R" N
(O
(Rz)o\ ’ .
Iv-1

wherein RY is lower alkyl or hydrogeh, n = 1 for compounds of formula A orn =0
for compounds of formula IB and the other definitions are as described in claims 1

and 2, or

c) reacting a ;:oinpound of formula -

—A

R, ANH
Ar -1
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reduci ng the conmpound of fornula | X and deprotecting
to a conmpound of formula HN RIN, N Art N(R2)0
wherein n = 1 for conpounds of formula A or n O for
conmpounds of ‘forrmula LB and the ot-her substituents
are as defined in clains 1 and 2, and, if desired,
converting the conmpounds. obtammed into .
phith ARepdinda)f Farmadcept abl e aci d addition salts: 5.
A medi canent contai ni ng one or nore conpounds of
formula | A or IB and pharmaceytical ly acceptabl e

exci pients. 6. A nedi ca®@® s clained in claim5
for-the treatnment of depreSsi n, anxi ety di sorders,
bi pol ar di sorder, attenjy f hyperactivity .
di sorder, stress-rel ated dlsorde , psychotic

di sorders, schizophreni a, neurol ogi cal di seases,
H&mkbﬁﬁﬁﬂh$oﬂbﬁ@ﬂse neur odegener ati ve di sorders,
Al zhei mer' s di sease, epilepsy, mgraine,

hypert ensi on, substance-abuse a met abol i c

di sorders, eating dlsorder§G~ etes di abetic
conpl i cati ons, obeS|ty, gys] i -di'sarders of
ener gy -consuni pti On gpY asHi _disorders - 34

- and-mal.function of bodyvte erat e honeost asi s,

di sorders of sleep and circadian r thn1 and

cardi ovascul ar disorders. 7. A nedlcanent ‘accordin
tiedstng thé corapuinaiaf forqubniX apd deprogecing o seAmeorrd ef f‘alin#ﬂa
in dains 1-3 for -the treatnent- of depression,
psychosi s, "Parki nson's dlﬁﬁase anxi ety and attention
deficit hyperactivity disor )J{ ADHD). ~8:.. The use of
a conpound .of fornmula | A eaNJ B* according to clains
1-3 for the preparation of aJmedi cament for the
treat nent of depression,Ranyfety -di sorders, -bipol ar

di sorder, "attention def|0|§ hyperactivity dlsorder
stress-rel at ed di sorders, sﬁ%hotlc di sorders,

schi zophr eni a, neurologlcal eases,,Park[nson's

di sease, neurodegeneratlve di sorders, Al zheiner's

di sease, e e n hyper
FosEen aimd REpaBoint of EoraEA o Bard RESsibun Bl GbARGE D
Chnabﬁéeﬁﬁersdbmhﬁidwemﬂﬂﬁnahmmﬂuﬁg%lty, e o
dyslipi.dem a, disorders of energy consunption and

65?1 | PhlAbd, QBnveim¥he 85Mp S\lfds OBlafried Gitd plihrpbcdateally ac-ceptable

erat ure oneosta5|s di sorders of sleep and
'GFﬁ@ddW@msﬂﬁythn1 ‘and cardlovascular di sorders. ***
5. A medicament containing one or more compounds of formula [AorIBand .

pharmaceuncally acceptable exctplents

6. A medicament as claimed in claim 5 for the treatment of depressxon,
anxiety disorders, bipolar disorder, attention deficit hyperactivity disorder,
stress-related disorders, psychotlc dxsorders, schizophrenia, neurological
diseases, Parkinson’s disease, neurodegeneratlve disorders, Alzheimer’s
disease, eﬁilepsy, nugralne; hypertension, substance abuse and metabolic
dlsorders, eating disorders, diabetes, diabetic complications, obesity,
dyslipidemia, disorders of energy consumptlon and assmnlahon, dJsorders
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.534‘_

and malfunctxon of body temperature homeostaszs, dmorders of slcep and

circadian rhythm, and cardlovascular disorders.

7. A medicament accordmg to cialm 6, mntammg one or more compounds as clau'nec
in claims 1-3 for the treatment of depression, psychosrs, Parkinson’s d:sease, anxiety

and attention deficit hyperactwlty dxsorder (ADHD).

8. The use of a compound of formula 1A orIB according to claims 1-3 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, neu}ologicél diseaées, Parkinson’s disease, -
neurodegenerative disorders, Alzheimer’s disease, epile‘psy, migraine, hypertension,
substance abuse and metabolic disorders, eating dlsorders, diabetes, diabetic
complications, obesxty, dyslipidemia, disorders of energy consumption and
assimilation, disorders and malfunction of body temperature homeostasis, disorders

of sleep and circadian rhythm, and caidipvascula_r disorders.

3okt
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