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-1- NEW PYRI DI NYLAM NOALKYLENE- AND

PYRI DI NYLOXYALKYLENE CYCLOPROPANAM NE COVPOUNDS, A
PROCESS FOR THEI R PREPARATI ON AND PHARMACEUTI CAL
COVPOSI TI ONS  CONTAI NI NG THEM The present invention

rel ates to new pol ysubstituted pyridinyl am noal kyl ene-
and pyridinyl oxyal | cyl ene-cycl opr opanat ni ne conpounds,

S B ERGe SNEAL BN PR apacvL s
comRey f HIStOPAN AVENENCOMMOUNDY) AAPROTHBS FOIR YHEIR

val uabl'e from a pharmacol ogi cal oi nt of view because
of th ?REE@RAI]C THON AMELPHARMA GRY FIGARGAMERSHHIONS.
receptors of type a ' ication in the
treatment of neurppa?ﬁgﬁgéﬁnggggggggted with cerebra
agei ng, of mood disorders, of pain and of tobacco
Th¥ ?ﬁgér@V\@fvent&ﬁﬁlrﬁlgte@f td hewp qoifsabsitinted upyridinylmoinealgigne- and
|iTe expectancy at birth has brought with i .10 .
pyridinploxyalkylerss ey qlepropanaming (PEROEnEGS g thcsﬁsaf%ﬁm preparation and
eur opat-ngl agi es.. ' of Al zheiner's
togﬁ%%%é%&c%ﬁ%&%@%ﬁgﬁggﬁﬁgﬁﬁg?%§¥ mani f est ati ons of
cerebralha?elng and especially of age-rel ated
neur opat hol ogi es are. deficiencies.in emn c :
The SQRIDOFES ‘?U%’é‘tﬂr%ﬁ%t, InyRRtER afﬁﬁ?qucbahaléi %%E“a%n%%?aa@ﬁmomgwal
poﬂﬁ%f Qr?e‘%{‘bgﬂa%é Yr GeARpadifidtReablial witekedth® ni@kinRUsceptors of type
neuro- transmtters, acetylcholine plays a major role
oc4|(§3Q, meviag \applicatibh dnsthanctatneat of menwpathoiogieg esyiated with cerebral
estruction of the cholinerdgi c neyyonal, pathways in
age@%t@@ﬁﬁéﬂﬁ%é@@&f&aé’tmé) t%?ag%gﬁéc?rgyvalv\hen t h)(;r eis
i nadequate activation in the case of cerebral ageing.

For that reason, nunerous therapeutic apgroaches have

Agsenofittwesbpatation elnertd iingeated tife cxpestaney at pisth has brought with it a
neur.otransm . b i nhi

tier nmeans of th it ) .
mRELUPPERD) ThAlGoPeste O eies gRrophaBeSs and gepecially of
ABHBST HisEask Ohd fidncHlRl clhies imMeisalicRus tbicbel agdimg areespecially

atter case, the cholinergic 20 agonists proposed have .
ofrgenclofed mheropatbologianiate dfiséencigie MNgIE Alcaenitye dgetions, which

ost-synapti c.. r ecept or t .
B3 U OB G FR Rt scBBAREE Mk PRI \ShOW -
tr&NsZf@driBicet§icholine plays a major role in memory functions and that there is large-

scale destruction of the cholinergic neuronal pathways in certain neurodegenerative
diseases or when there is inadequate activation in the case of cerebral ageing. For that
reason, numerous therapeutic approaches have been aimed at preventing destruction of the
neurotransmitter by means of the inhibition of acetylcholine esterase or have sought to
provide a substitute for the deficient neurotransmitter. In the latter case, the cholinergic
agonists proposed have been of the muscarinic type, which are specific for post-synaptic

M1 receptors.

Tt has recently been shown that the cholinergic impairment associated with Alzheimer's
disease affects neurones carrying nicotinic receptors more than those carrying muscarinic
receptors (Schroder ef al., "Alzheimer disease : therapeutic strategies”, Birkhauser Boston,
1994, 181-185). Numerous studies have, moreover, demonstrated that nicotine has

memory-facilitating properties (Prog. Neuropsychopharmacol., 1992, 16, 181-191) and
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di sease affects neurones carrying nicotinic receptors

nore than those carrying nuscarinic receptors

(Schroder et al., "Al zheiner disease : therapeutic

strategi es", Birkhauser Boston, 25 1994, 181-185).

Nurmer ous studi es have, noreever, denonstrated that

ni cotine has nenory-facilitating properties (Prog.
toed G BRASRRR AL BRERL o5 plition Aot Ko (Ef postrunhL., 1996,
173 u88:97)0£};501( Beyfabdpitaeimeolion aid9tiland2@sy@®pbataasl.,oly95, 118,

e faculties of artention and vi

il . . :
198 A5k RBhETIRE liccting GaSHS RABODOFSRIm GRS Wil chBpfigP @xciotoxic
2ot S QlchRs ﬁffﬁﬁét@é@l%ﬁfﬁ@g ofoggtdsmer gf fgpts with respect to
ex0|toto nts such as glutamaté (Brain Res.
1994, 644, 181-187). 5 Al of these flndlngs can very

e |linked wt cal d|e
A0 Be3s odhfes sty Tt BERe BT Rith eI GG Qs tht tave
shéWf Pafdrnseidescedbs ASRIMA'sS IRERE Sand PAtkinBe fMisease in smokers.
several studies have shown the value of nicotine in the

Furthemaranteverl smdi@s heyes shaver hesidys elsnisetincels the treatment of mood

ress ty Or schiz hr ' t
dl%)é(g b\ﬁﬁ st N a({f %ﬁgrg%%l o ém“ﬁ ?ﬁk@hféﬂl? ?6%%1 Y, ht hagﬁfein shown
thzﬁfmécﬁi@xetﬂa? hRERK ?@p&‘h@@ exll bﬁ&e&ﬁelﬁpﬁmﬁslpﬂ@e&m @ﬂ rﬁcntih@ and also
those described for other nicotinic agents are base

tthgoi@smhed\fpt pthgr pWOFl@@p?@éms tage bassel pgpil a?%‘é@’p‘f"btpgesﬂﬁﬁl forpentral
re%e Eorg r I’hu Gt a%&%uf?{ﬂ r;gﬂaagl g&%aﬁ%@%m[yy ﬁfofrprﬁe Iéheral receptors

ﬁher receptors musc

(nfiREIE Al ghRgRR) OTEe &ntihl RSB D @y ot4]3€ amﬂte rnw ﬁqﬁmtred in the
in the central nervous system and have been jnplicat
centmaltiieevavajspitem anghayh beqnrimpdipeied icthemaenty of ghe nﬁi@ﬁ@@?lﬂtﬁreeffects

>45+w570) . 15 Several docunents
C“ne?S% ??55?,;%9%5? ”"1053-1054 ; J. Med. Chem
1985, 28(12), 1953-1957 and 1980, 23(3), 339-341 ;

Soaial dRBIISTShEich HOBPIE0O0TR T 1165803Dag, VER. hhpy 1985, 28(12).
1%3!1?39%%819@6“%@9 ?9'3'41?&1'99651%')3*320@%6 DE 936, D§1027003-1006 ;

10158 describé and cl alnlconpounds
J. dontGhen.fyc., 4987, 109@8), 14026d0$@bma|fewtpet¢ntsmIpawnbmmh!éatlons such

s 0L ST. EBRBAAae MO e haEoT Btk £ PRy Fboinine

a 1151-SReEbidiGk@htedi GRIJPRbSane 1RGIEHT None aﬁdbho@ k&ferences describe or
espeC|aIIy, for certral nicotinic receptors of ty F
sugg82 that Hhesewoinpguads have pharmacological activity that is specific for nicotinic

receptors and, more especially, for central nicotinic receptors of type a4f2, this being a
novel property of the compounds described by the Applicant. Patent Application
EP 1170 281 describes 1,1- and 1,2-disubstituted cyclopropane compounds which are

nicotinic ligands.

The compounds of the present invention are therefore new and represent powerful selective
nicotinic ligands of the central receptor sub-type a4p2. They are consequently of use in the
treatment of deficiencies of memory associated with cerebral ageing and with neuro-
degenerative diseases such as Alzheimer’s disease, Parkinson’s disease, Pick’s disease,

Korsakoff’s disease and frontal lobe and subcortical dementias, and also for the treatment
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novel property of the conpounds described by the
Applicant. Patent Application EP 1 170 281 descri bes
1,1- and 1, 2-disubstituted cycl opropane conpounds which
are nicotinic ligands. 25 The conpounds of the present
invention are therefore newand represent powerful
selective nicotinic ligands of the central receptor

b- t, .432. . Th '
of @g%%ﬁﬁgﬁlgraso OfEHe's I(se%nrclfgé@%Cag@ﬁtﬁcgﬁ%%hg?@grgﬁ\tﬁg} d%\ﬂh{kﬁne, tobacco

with@haeRr 4ld mgei ng and wth neuro- degenerative di seases

sych as | zheinmer's di sease, Parkinson's di sease,
Pi ck' s di sease, Kor sakoffs di sease and frontal | obe

MG SheB AR the Bleed P TR APreI AN BBBol:RS of REnIAES Ten!

sorders, urette's syn
attention-deficit hyperactivity syndrone, tobacco
wi t hdrawal and pain. Mre specifically, the present
invention relates to conpounds of fornmula (1) 5 Rb
1IRX, (1) Re/ Rz RS N wherein n represents an
integer of from1l to 6 inclusive, 10 X represents an
oxygen_aton1orlﬁn NR6 group, Y represents a carbon atom
or a nitrogen atom wherein when Y rgpresents a
n|trog¢nRCaL i sRabsent, z repr nts a carbon atom
or a nitrogefl ato wher ei n when esents a
nitrogen atom Rellis absent, x15 RX and™R2, which may be
i dent i calggef | p deﬁgly of tKe other
represent a hygroge a |ineafN ortibranched
(Cl-Co6)al kyl grReup ryI-(C,F12 )al kyl group

wherein :

n
X
Y

represents an integer of from 1 to 6 inclusive,

represents an oxygen atom or an NRg group,

represents a carbon atom or a nitrogen atom, wherein when Y represents a nitrogen
atom Rd is absent,

represents a carbon atom or a nitrogen atom, wherein when Z represents a nitrogen

atom R is absent,

R, and R,, which may be identical or different, each independently of the other represent a

hydrogen atom, a linear or branched (C;-Ce)alkyl group or an aryl-(C;-Cg)alkyl group

in which the alkyl moiety may be linear or branched,

R; and R4, which may be identical or different, each independently of the other represent a

hydrogen atom or a linear or branched (C;-Ce)alkyl group,

Rs represents a hydrogen atom, a linear or branched (C;-Cg)alkyl, halogen, hydroxy, linear

or branched (C;-Cg)alkoxy, cyano, nitro, linear or branched (Cy-Ceacyl, linear or
branched (C;-Cg)alkoxycarbonyl, linear or branched (C1-Ce)trihaloalkyl or linear or
branched (C;-Ce)trihaloalkoxy group, or an amino group optionally substituted by one

or two linear or branched (C;-Ce)alkyl groups, or represents an aryl or heteroaryl

group,

R¢ represents a hydrogen atom, a linear or branched (C;-Ce)alkyl group or an aryl-
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in which the al kyl noiety may be Iinear or branched, R3
and R4, which may be identical or different, each

i ndependently of the other represent a hydrogen atom
or a linear or branched (Cl -C6)al kyl group, 20 R5
represents a hydrogen atom _a_linear or branched (C I
-CB)aIkyI hal ogen, hydroxy, linear or branched

, - | b
( @-%ﬁgt%%p i D ghe S i D P NSRS bony |
Rabr b egﬁ AR Nerch g;ay@e) {dehfich Qaldkydreqr eitdhnl%éépe‘ﬁﬂenﬂy of the

-CB) trihal oal | coxy group, or an am no group
opthemapteyers athytiiagan etdmbyt lower ordrraralved (G in€@alkpk, halogen, linear or

LR o R AL BREHTR. 1,2kt e o
| ipRgRheLN(CI@NFARSk Ry, C@Q@bkyﬂﬂrgr QHboRY, dtiAbWanatd; linear or
(Cl- C6)al kyl group in which the alk | noi ety may

be
| ibrrghed (ChEanesthelinearar brinchgk (Cﬁ@s)dhqurbqnﬁli éme@fayl pranched

ot b Pl inghy BB (GREPEMARALGk O 8% grobpanched
( ?Cl- aylktlo, b@ib QQ(QHTCé)aIHﬁadrb@{ylaIblﬁlarg@(h@Cﬁn which the alkyl moiety

hanaI roxy, linear aqr branched
( @ay@) lmeﬂbqrybralpqhﬁ@eﬁ hade- (@1 -G )atkylsatponylamino group in which the alkyl

)
GBS 800 S btk gy
orsubdtaed by oﬁder 1G0) lalckoxnyeaidhediC,-Cl)alkglbgronps, br atwlaadyl group,

(A -Co)trihal oal kyl, linear or branched
(C-Co)tri hal oal koxy or linear or branched

thé&® be g@ %hg% Ltgﬁél %ﬁgﬁgf%;?ﬁ Qlcﬂhegl) aﬂlﬁﬁ@ﬂ?firrﬁgﬁﬁﬂyﬁ rrd}lﬁ?dronaphthyl

grou I hear
teﬂnilﬁfdnjmephﬂlyi hedapy{ ©r -i@89ral Igtblqar@ohy(bfathosm gg(pupg pqug optionally

suﬁlh ghy 88% |9qk %a;edgﬁntwgﬁ&)@ﬁ%nbg 851%9%%%{:‘&68 I’ﬁ A5 gen eltoms linear

oﬁd%g%la& K’@E@ akyR NS dRxy! ¥Winbi Aigdr 11@6&%5@%1@1@@11 (C1 Cg)alkoxy, linear
groups, oOr a tetrazolyl group

orblsam@ed r(@er(é)a@mbl lmyauapy bragelgdp (G- @ﬁ@l&mycathowle rlyllear or branched

CPQ%&HE%H§(q! ﬁﬁ%ﬁ9§2ﬁ%§gxp«g§Q%§roups @gyggxgp?honap¥§gbups

optiehsity dubki@dicd by e oftwihhi€r beleRhitedl(CoClf groaps,
groups selected from hal ogen atons, |linear 15 or
branched (C C6)al kyl, hydroxy, cyano, nitro, linear or

thgge%%?&eﬁld%%o%}ahg@f@éryl lg'r&ﬁ‘)aﬁn aromatic monocyclic system or a bicyclic

system having from 5 to 12 chain members and containing from one to three identical or
different hetero atoms selected from oxygen, nitrogen and sulphur, wherein one of the
rings, in the case of the bicyclic system, has an aromatic character while the other ring may
be aromatic or partially hydrogenated, and wherein each of those groups may optionally be
substituted by one or more identical or different groups selected from the substituents

defined above in the case of an aryl group.

According to an advantageous embodiment of the invention, preferred compounds are

compounds of formula (I/A) :



or branched (C2-C7)acyl, linear or branched

(G -C6) al koxycar bonyl, linear or branched

(A -Co)trihal oal kyl and Iinear or branched

(G -Co)trihal oal koxy groups and am no groups

optionally substituted by ong or two |inear or branched
(C1 -Co)allcyl groups, there being understood by
heteroaryl group an aromatic nonocyclic systemor a
bicyclic 20 sy$temhaving from5 to 12 chain nenbers

and con&aning fro ne to three id i cal or

di fferent he o~at’ons selected fr oxygen, nitrogen
and sul phur, ei n one of the g, in the case of
the bicyclid ‘ i ¢ character ﬂﬂgle
the ot h&dTing fe axpmat ic)or\pargial ly ¢

hydr ogenat ed, and erei n| each of os€e' groups may
optional |y be Reubst~tuted by on@/or nore identical or

di fferent groups sel ected fromthé substituents 25
defi ned above in the case of an aryl group. According
to an advant ageous enbodi nent of the invention,

referred,c ungls nar 0 | -
wifh B TR Red TR 2 Y R RO R glrg hade pelcpflicre
Rl, R2, R3, R4, R5, Ra, Rb, Re, Rd, Re, X and n are as
defined hereinbefore. According to a.secqn

) d
Acgaviing o 8erone REGHTIFRSAES enbement Qfathe it Yﬁntlﬁ?,egrgﬁefrgqi compounds
m~§§d§€oﬁﬂﬁéofﬂ£ﬁulﬁ?ﬂﬁ99”dS of formula (1/B) Ro Ra R3 R4

Rb
NF Ra R,
U X
Rd \ ~ . /N—’Rl (I/B)
ReR N/ R

5

wherein Ry, Ry, R, Ry, Rs, Ra, Rb, Rd, Re, X and n are as defined hereinbefore.

According to a third advantageous embodiment of the invention, preferred compounds are

compounds of formula (I/C) :

we)

10 wherein Ry, Ro, R, Ry, Rs, Ra, Rb, Re, Re, X and n are as defined hereinbefore.

Preferred compound of the invention are compounds wherein n is an integer having the

value 1.
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Rdj -R Re RS N 5 wherein R, R, R3, R4, R5, Ra,

Rb, Rd, Re, X and n are as defined hereinbefore.
According to a third advantageous enbodi ment of the

i nvention, preferred conmpounds are conpounds of
formula (1/C) Ro Re/ Ra RRga NX (I/C R Re/ R2R5
N 10 wherein R1, R2, R3, R4, R5, Ra, Rb, Re, Re, X and

S e e gt eLnbeter . Booer 0 gompeuhd s o
hn%@gfﬂﬁn&%?éc¥.6%ﬁﬂég¥ﬁ_; Preferred substituents Rl and

accor gtot ention are the hydrogen atom and
the linear or branched (C -C6)al kyl group. Preferred

bsti . : .
S SO 3RE 2 ERAS S SRRt
hw%g%yﬂﬂmﬁaﬁﬁg&ﬁﬁ&ﬁguﬁggﬁtituents R3 and R4 according to

i nvention are the 'hydrogen atom and the nmethyl
group. The preferred substituent R5 according to the

i.nvention i he drogen atom - :
rey S s b MR 0 DGR PR Bt e
mefiPgidupuent R6 according to the invention is the

hydrogen atom or the net hyl
The preferred substituent Rs according to the invention is the hydrogen atom, the halogen

atom or a linear or branched (C;-Ce)alkyl group.

The preferred substituent R according to the invention is the hydrogen atom or the methyl

group.

Advantageously, preferred compounds of the invention are those wherein Y represents a

nitrogen atom and Z represents a carbon atom optionally substituted by Re.

Advantageously, preferred compounds of the invention are those wherein Y represents a
nitrogen atom, Z represents a carbon atom, Ra represents a hydrogen atom, Rb represents a

hydrogen atom, Rc represents a hydrogen atom and Re represents a hydrogen atom.

Very advantageously, preferred compounds of the invention are those wherein Y

represents a carbon atom optionally substituted by Rd and Z represents a nitrogen atom.

Advantageously, preferred compounds of the invention are those wherein Y represents a
carbon atom, Z represents a nitrogen atom, Ra represents a hydrogen atom, Rb represents a

hydrogen atom, Rd represents a hydrogen atom and Re represents a hydrogen atom.

The notation (1S,2S),(IR,2R) followed by the name of the compound signifies that the
product obtained is a racemic mixture and hence that both configurations are present.

For example :
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10 group. Advantageously, preferred conpounds of the

invention are those wherein Y represents a nitrogen

atom and Z represents a carbon atom optionally

substituted by Re. Advantageously, preferred conpounds

of the invention are those wherein Y represents a

nitrogen atom Z represents a carbon atom Ra

represents a hydrogen ato Rb represents a 15 hydr.ogen
(@?gwmée%@ﬁ@géﬁﬂ 'WTWWTWéWeQW RY CORIORAEARES SEReS Tt the

r t : t s ef 11 g0 -

P B ok AR oy, PP L IE P oxy)
mettgi Joprlombpaaopné omal | (i RSARYSA-ethyl- BAGhyyridthydony )dethylJcyclopropan-

represents a nitrogen atom Advantageously, preferred
aMfmpounds of the invention are those wherein Y

represents a carbon atom Z represents a nitrogen

atom Ra represents a hydrogen atom Rb represents a 20
Thaydtatige iR airof) foRawed py dbe nase @f el cogpaindt signiBesdthRethe product

represents.a.hydrogen .ato The not atd on . -
ob{aTel 35 PR PR Sy I RSSO [T O SEhpgingips the sien
Ofﬁkg?ﬁ&ﬂ@ﬁaﬁ&ﬁt the product obtained is a racemc

m xture and hence that both configurations are present.

For exanple : -7-

O BN 0 T

obtad e e LradbpsidhBiture @d Bénts that both configurations are present.
(1S, 2S)-2-met hyl -1 -[(3-pyridinyl oxy) -
nmet hyl ] cycl opr opanam ne and

I R) - | 77k | Chi . -
i dent ey a0
praduet eaiped imdars opgiviafly @aret dvattidther. ffhe gresenceatft(ai andbri(s) adicates

optically pure enantionmer. The presence of (-) and/or

'mﬁﬁgn?éﬂﬁeg@%éﬂﬁﬂﬁnkign of the optical rotation. The

FoPetaidion (R S) followed by the name of the conmpound
signifies that the product obtained is a racemc

(152Xt or (elRa?dbb-(h)eNQedim@dty)le e[(‘hpmdin'ylgzgjfr)afe:ﬂtyih]@ydgErOpﬁmém .

.10 The notati.an ,2S) or (1R .2R) .follo t he nane .
ciirefrid Setifts Sghfe, epdiatbenke B sRlidobrs: StfRer. i
(189S 0PLN@adieHRua e (RPAdih PR )meting] cpE1efRp&enthe [dibydrochloride or

an /orA§+)_|n icates o ]
(1R ,2R)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine dihydrochloride

The o and B enantiomers are understood to be the optically pure enantiomers of the

racemic mixture in question.

In especially advantageous manner, preferred compounds of the invention are :
[1-({[5-(3-methoxyphenyl)pyridin-3-yl]oxy} methyl)cyclopropylJmethylamine
dihydrochloride,

[1-({[6-chloro-5-(3-methoxyphenyl)pyridin-3-yl] oxy}methyl)cyclopropyl]methylamine
dihydrochloride,

[1-({[5-(4-methoxyphenyl)pyridin-3-yl]oxy} methyl)cyclopropyl]methylamine dihydro-
chloride,

[1-({[5-(4-chlorophenyl)pyridin-3-yl]oxy } methyl)cyclopropyl]methylamine hydro-
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the sign of the optical rotation. For exanple: (1S, 2S)-
or

(1R 2R)- (-)-N, 2-di net hyl - 1-[ ( 3- pyri di nyl oxy) net hyl ] cycl
opr opanam ne 15 di hydrochloride signifies that the
product obtained, an opticalky pure enantioner, is
(1S,2S)-(-)-N, 2-di nmethyl -1 -[(3-pyridinyl oxy) met hyl ] cycl
Chggrgpanarlne di hydrochl ori de or
2R)-(-)-N, 2-di nethyl -1 -[(3-pyridinyl oxy)net hyl ] cycl

[1@%%%@@({4&1@@&@9@&% Qﬁyl]o ?ﬁn@hﬂﬁ@cio%r@?ﬂﬁfet}@@ﬁlﬁe

are understood to be the optic pure enantioners of
hydteghlorideeni ¢ m xture in questlon 20 In especially

{ﬁ[ﬂ{@ﬁ{ﬁg?ﬁ?ﬁgﬁﬁyﬁ Dppdth h5hEES - GOIRAHNES 11 c1b 16 pyl) methyl-

anhﬁéﬂﬁw@ﬁEMQﬂ&ghenyl)pyrld|n 3-yl ] oxy}net hyl ) cycl opr opyl
hén ne di hydrochlorid [
[bi{[@{t{ et Grodisblomphersingyig )e?ny Tppprmaihyilosclopropxiimaibylapine

I G } Qropyl]nethylan1ne di hydrochl ori de, 25
'WF%)¥% g ’(4- met hoxyphenyl ) pyri di n-3-yl ] oxy} net hyl ) cycl op

N-I[D@/-%l_’[ﬂﬁﬂi -5 [ lagmatkyldinimodieyetopedpydmettenxy } pyridin-3-yl)phenyljacetamide
5-(4 chlorophenyl)pyrldln 3-yl ]oxy}nethyl)cycl opr
hyéﬁvgoﬂéﬁhylannlne hydro -8- chloride, [1-({

eﬂf 40(5'63 c? mgt {pl (ke gh%ﬁ@a%4%1bélﬁxgyl%&11§x3plpl«ﬁam}ﬁ%mmﬁac

opropy yl'am ride
dikydr¢dlaideor o- 5- [ 4- (net hyl t hi 0) phenyl ] pyri di n- 3-yl

4—%%9%&%2%2%'-(}1% Cllo 7 o?%rlc%opropyﬁmethox%{gyn%m% yl)benzamide hydro-

Chhﬁuﬁhloro 5- (3 5- di chl or ophenyl ) pyri di n- 3-yl ] oxy} net hyl
ycycl opro met hyl am ne hydrochl ori de,
4- (\2.-«[:1391(025— [ﬁk(mqﬂ:ﬂar{nno)cyclopropyl]methoxy}pyrldln- -yl)benzoic acid  hydro-

d% (%nethylan1no)cyclopropyl]nethoxy}pyrld|n 3-yl) phenyl
YE&t ani de hydr ochl ori de,

(1-{[(2-chloro-3,4"-bipyridin-5-yl)oxy]}methyl} cyclopropyl)methylamine dihydrochloride,
{1-[({6-chloro-5-[4-(2H-tetrazol-5-yl)phenyl]pyridin-3-yl }oxy)methyl]cyclopropyl}-
methylamine dihydrochloride,

[1-({[5,6-bis(4-chlorophenyl)pyridin-3-yl]oxy }methyl)cyclopropyljmethylamine dihydro-
chloride,

5-(4-aminophenyl)-6-methyl-N-{[1-(methylamino)cyclopropylJmethyl} pyridin-3-amine
trihydrochloride,

The enantiomers and diastereoisomers, as well as the addition salts thereof with a
pharmaceutically acceptable acid or base, of the preferred compounds form an integral part

of the invention.

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid,. sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid etc..
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10 et hyl
4-(2-cliloro-5-{[1- (i nethylam no)cycl opropyl ] net hoxy} py
ridin-3-yl)benzoate dihydrochloride,
4-(2-chl oro-5-{[ 1- (net hyl am no) cycl opr opyl ] met hoxy} pyri
di n-3-yl ) benzanl i de hydro- chlori de,
4- (2-chl oro-5-{[ 1- (et hyl ar ni no) cycl opr opyl ] net hoxy} pyr
i di n-3-yl)benzoic acid hydro- 15 chlori de,
(1-{[(2-chloro-3,4'-bipyridin-5-yl)oxy] methyl}
AIH t‘BQ ﬁ&ﬁa)cg@ﬁm %Eé'é?fh%ledbeﬁ&jﬂ@@ 195:1' #€ mentioned, without implying
chloro 5- Htetrazol )p enyl]pyr|d|n-3-
any | l}mwl)onetsh@mqnc b oqu@,pwt}lssmm thyyltcmden aérigthylpovinss Heribgeylamine
Jl ({[5, 6-bi s(4-chl orophenyl)pyridin-3-yl]oxy}nmethyl)cy
¢l opropyl ] met hyl am ne di hydro- 20 chloride, 5
-(4-am nophenyl)-6-nethyl-N- { [ 1-(m
Th@?)ﬁ‘)éérﬁ EUeRROrCi el RISORYA rioBdsb ¥dr the Iﬂéﬁa&a‘i‘ﬂoﬂ oBcorBiuREs of formula (),
hydrochl ori de, The enanti omers and di astereoi soners,
whach mellldraca'msectlm the dietd ionseslas Srtingenagatal sbarhpoand of formula (I1) :
phar maceutical |l y acceptabl e acid_or base, of the
preferred conpounds forman integral part 25 of the
i nvention. Anmong the pharmac ally acceptabl e acids
there may be_mentioned, iyl ying any
[imtation, ,\hydrobrom c @pid,
sul phuric acid, ¢i dN—8Bgetic a0|2
trifluoroacetic 1, Jlactic g¢id, pyruvic acid,
mal oni ¢ aci dr-succinti ¢ aci d, glutarlc aci d, fumaric
acid, tartarié acid, maleic acid, citric aC|d ascorbic
wl?c‘félg R’ of(@késgn@%' I‘Egldrog%g A&h 5‘@@6‘%1&’3‘1 Fé[i‘&[ﬁ 6r &”‘?ér@l-buﬁgl@i‘mﬂﬁ group
et c t he pharnacedtically accept abl
anbAe8st Re R, Pfaa}ndtﬂe anmtde:ﬁnedi forvifotrivdat(D)i wpiohi cmgnpoangrs of formula
imta m h ot assi um hydr oxi de,
(U§ pgeerf?f%qu\aﬁﬂp]g COP@PTH%%{ ‘ﬂ‘? Qéﬁ “etc.. The present
i nvention relates al so tquﬁ process for the preparation
of compounds of formula (|I),

Re Ra
~ 7 AN
| (1)
Y.~
R4 W
Re
/ol
wherein W represents an -Sn(C,Hy),, -B(OH), or —B | _ group, and Ra,
\—-0_

Rb, Re, Rd, Re, Y and Z are as defined for formula (I), in the presence of Pd(PPhs)s, in

basic medium, to yield compounds of formula (IV) :

Rb
Re
~ 7 — R4
l | av)
R

Yo
Rd”

o

Re
R N

5
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5 which is characterised in that there is used as
starting material a conmpound of fornmula (Il1) : R3 R4
Br X n (Il) -RR RS N2 wherein R2 represents a
hydrogen atom a methyl group or a tert-butoxycarbonyl
group and Rl, R3, R4, R5, Xjp@and n are as defined for
formula (1), which conpounds of formula (Il) are

Wt f _f I1,1) Rb " )
WSS R T 100U Ol A R B8y i meitor,
-Sn(C4H9) 3, -B(OH)2 or -B group, and Ra, \--O Rb, Re,

Rd, Re, Y and Z are as defined for fornula (1), in the
wipclesenpeinds oPd¢gpPi81Y), when Basepresadh ury-baoyycarpnyl group, are

Plf\l%ggﬁgiu g%rggeﬁzg ro%%r%ﬁgriﬁgam to$§§§( Ic%pouggs I\cl)éétlo%'ﬁala (I/a), a
paRRuRRGase Bl asnehdssidohaagmbef or e,  whi ch conpounds

of formula (I1V), when R 2 represents a
t en- but oxycar bo group, are

" H

wherein R;, Rs, R4, Rs5, X, Y, Z, Ra, Rb, Re, Rd, Re and n are as defined hereinbefore,

which compounds of formula (I/a) are reacted with a compound of formula (V) :

R"~L, V)
wherein R", represents a linear or branched (C;-Ce)alkyl group or an aryl-(C;-Ce)alkyl
group in which the alkyl moiety may be linear or branched, and L, represents a leaving
group customary in organic chemistry, in basic medium, to yield compounds of formula

(I/b), a particular case of the compounds of formula (I) :

Rb
R
3
RC\Z — Ra N
r X R
RET | N . N
|
Re = R",
R N

5

wherein R, R"5, R3, Ry, Rs, X, Y, Z, Ra, Rb, Re, Rd, Re and n are as defined hereinbefore,

the totality of the compounds of formulae (I/a) and (I/b) constituting the totality of the
compounds of the invention, which are purified, where appropriate, according to
conventional purification techniques, which may be separated into their different isomers
according to a conventional separation technique, and which are converted, where

appropriate, into addition salts thereof with a pharmaceutically acceptable acid or base.
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placed in the presence of hydrochloric acid to yield

conpounds of fornmula (I/a), a particular case of the

compounds of fornula (1) Ro RR3 (l/a) Re 5 R5 N

wherein R, R3, R4, R5 X, Y, Z, Ra, Rb, Re, Rd, Re and

n are as defined hereinbeforg,- which conpounds of

formula (I/a) are reacted with a conpound of fornula

(V) : R, - L2 (V) wherein R'2 represents a |inear or

branched (G -C6)al kyl group or an aryl-(G -C6)al kyl 10
Acﬁb&lﬁki%qt&m%érﬁbodiﬂl%ntabﬂ(ﬁe iAoy, coypdaads of€atudda (IT), in the case

branched, and L2 represents a_|eaving group customary ,
where &r igaresents A pyganyatomn Ry a8d &4 paeh rrpresest jSgéqiregen atont and R’

_Cl un b i.eul ar case of the
1e%g§ﬁ%%uanfg’§t’bg‘¥°x&g%%§ g(‘f‘)g’ %ﬁ’ﬁﬁg{afﬁ@' 3 ZR4 (1/b)
RAY \ X N)JAn Re Z R_ N wherkeirn Rl, R'y, R3, R4, R5,
X, Y, Z, Ra, , Re, Rd, \Re a e as defined
her ei nbef ore;,”* P4V ef;-the conpounds of
formulae (I/a) apd (UQ) constiituting the t lity of
the conpounds ot _theli nvention, gyhi ch are purified,
where approprgate, Nccording to conventiona
purification techni ques, which may be separated into
r [ tQqa [ I
il gt I ReElh o BB S0 AR bp! SREPRY R0 PER oo defined
hereinbefore,

may be prepared starting from a compound of formula (VI) :

(VI)
H,CO0C
1 COOH

wherein n is as defined hereinbefore, which is reacted with diphenylphosphoryl azide in

basic medium and then placed in the presence of fert-butanol to yield compounds of

formula (VII) :
(VID)
H,CO0C
w1 NHBoc

wherein n and Boc are as defined hereinbefore,
which compounds of formula (VII) are reacted with a group of formula (VIII) :
R -1, (VIID)
wherein R'; represents a linear or branched (Ci-Cg)alkyl group or an aryl-(Ci-Ce)alkyl
group in which the alkyl moiety may be linear or branched and L, represents a leaving

group customary in organic chemistry, in basic medium, to yield compounds of

formula (IX) :
H3COOC\MZ r, X
n-1 N

|
Boc

wherein R';, Boc and n are as defined hereinbefore, the compounds of formulae (VII) and

(IX) constituting the compounds of formula (X)) :
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appropriate, into addition salts thereof with a
phar maceutically acceptable acid or base. - 11
According to one enbodi nent of the invention, conpounds
of formula (I1), in the case where X represents an
oxygen atom R3 and R4 each represent a hydrogen atom
and R 2 represents a tert-butoxycarbonyl group, of
formula (lI1/a) Br O~RL (I1/a) / Boc RN s 5 wherein
Boc represents a tert-buto ar bonyl p and RlL, R5
and n are as defipegoderei beforRe rra)@ge prepared
starting froma cérrpoun i, f mJIa(VI) : H3COOC n-1
COON (VI) wherein n is as deflhed her ei nbef ore, which
is reacted with di phenyl phosphdroyl azide in 10 basic
medi um and then placed in the presence of tert- b t noI
whebelweps@wcd@ﬁﬁ%ﬁa dorgyula {hand Bor qugin gre as gﬁﬁqeﬂ he
er el ot g?\gp% lh&c)a&g &?% d@r‘l eﬁ%ﬁ%ﬁ%é GPQ re ucmrg agent to yield
compaaridzd i eridula(>) oup of f or mul a (Vi) 15 R 1-L1
(MI1l) wherein R1 represents a linear or branched
(G -C6)al kyl group or anyl (G -Co)ahy cyl group in
whi ch the al kyl noibe be Ri near or branched and L1
represents a | eaving N~

|
Boc

wherein R;, Boc and n are as defined hereinbefore,
which compounds of formula (XI) are placed in the presence of carbon tetrabromide and

triphenylphosphine to yield compounds of formula (XII) :

(XII)
Br n N /Rl

l
Boc

wherein R, Boc and n are as defined hereinbefore, which compounds of formula (XII) are

reacted with a compound of formula (XIII) :

Br OH
1) \
| (XIII)
_
R: N

D
wherein Rs is as defined for formula (I), in basic medium, to yield compounds of

formula (II/a) as defined hereinbefore.

According to another embodiment of the invention, the compounds of formula (II), in the
case where X represents an oxygen atom, n has the value 1, R', represents a methyl group
and one of the groups Rz or Ry represents a methyl group and the other group R; or R4
represents a hydrogen atom, of formula (I/b) :



group customary in organic chemstry, in basic nmedi um
to yield conpounds of formula (I1X) : 13COOC I~R 1 (IX)
n-1 N Boc 20 wherein R 1, Boc and n are as defined
her ei nbefore, the conmpounds of forrmulae (VI1) and (IX)
constituting the conpounds of; formula (X) : _12- H3COCC
~R (~ ~xn-~N Boc wherein R is as defined for fornula
(1) and Boc and n are as defined hereinbefore, which
conmpounds of fornmula (X) are pl €Hsin the presence of
a reducing agent to yield c ounds of formula (Xl)
(XI') HO NCR3f_Bo wherei n B/oRIand n are as
defi ned hereinb By Whi Sl 'conpounds of farmula (X))
are placed int presence of carbon tetra(g[/ m de and
tri phenyl phosphi yi el d conpdlinds of formula (X I)
D (XI1)  Br R{Ri nNBoc 10 wherein Rl, Boc and n are as
defi ned herei nbefore, which conpounds of formula (XI1)
wharetn Rieact & akbtdy defoedpoueidbaibref amayuba pieflatdd) startBrg Gbim 1,2-

dibromopropane and ethyl isocyanate in basic medium to yield the compound of

formula (XIV) :

CH

3
N

EtOOC NC

which compound of formula (XIV) is placed in the presence of a reducing agent to yield

the compound of formula (XV) :
CH

3
XV),
HO\% (
NHCH,

which compound of formula (XV) is reacted with a compound of formula (XVI) :

Br Br
\
| (XVI)
2
R N

5
wherein Rs is as defined hereinbefore, in basic medium, to yield compounds of
formula (XVII) :

CH,

SO ym

_— (XVID)
R: N
wherein Rs is as defined hereinbefore,
which compounds of formula (XVII) are reacted with a compound of formula (VIII), as
defined hereinbefore, under the same conditions as the compounds of formula (VII), to

yield compounds of formula (XVIII) :



(XI'l'l) RS Nwherein R5 is as defined for formula (1),
in basic nmedium to yield conpounds of fornula (I1/a)
as defined hereinbefore. 15 According to another

enbodi nent of the invention, the conmpounds of formnula
(11), in the case where X represents an oxygen atom n
has the value 1, R 2 represents a nethyl group and one
of the groups R3 or R4 represents nmet hyl group and
the other group R3 or R4 repre ﬁﬁs a hydrogen atom

of formula (I1/b) : -13 CH. (I'/b) CH R_N
wherein R defided bRfeinbefore, may be
prepared starti 1, 2~ di bNonopr opane and et hyl

i socyanate in basic diumto yﬂeld the c nd of
formul a (XIX%E NC whicﬁjéonpoundsggﬁﬁornula
(XI'V) is placed in'the presence of a reducing agent to

yield t conpo formula (XV) : CH3 HO- ()

WhgLRpR lvﬁﬁliq p 36%%%%‘%88&3?&?@%@ (XV) is reacted with a

th& OERPHALT off IbihAe (PMH)) “and Bpx B X¥hitituting the compounds of
formula (II/b) as defined hereinbefore.

According to another embodiment of the invention, compounds of formula (II), in the case
where X represents an NRg group and R'; represents a fert-butoxycarbonyl group, of

formula (Il/c) :

B
! AN
\ (Il/c)
—
R N

wherein Ry, Rz, R4, Rs, Rg, Boc and n are as defined hereinbefore, may be prepared starting
from a compound of formula (XI), as defined hereinbefore, which is placed in the presence
of oxalyl chloride and DMSO to yield compounds of formula (XIX) :

Ry

R,

OHC _R, (XIX)
n-1 I\lI
Boc

wherein Rj, R3, R4, Boc and n are as defined hereinbefore,

which compounds of formula (XIX) are reacted with a compound of formula (XX) :

Br N NH2
| P o)
R N

wherein Rs is as defined hereinbefore, in the presence of acetic acid, then sodium
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R5 10 wherein R5 is as defined hereinbefore, in basic
medium to yield conpounds of fonnula (XVIl) CH3 Br
OC NHCH3 (XVI1) RS N wherein R5 is as defined

her ei nbefore, 15 which conpounds of formula (XVIIl) are
reacted wth a conmpound of fgrnmula (M 11), as defined
her ci nbef ore, under the sanme conditions as the

oSSR Mo brgby gl cormaunds

R N 3 wherein R, and R5 are ag_defined hereinbefore,
t he conpounds of fornulae (XVil * and (XVII1)
constituting the conpounds la (I1l1/b) as

defi ned herﬁ%nbefore. 5 o anot her enbodi nent
of the inventisu; n ula (11), in the
case where X represents an"NR6 |group and (RX2)
represents a te oxycar bonylgegr oup, of formula
(I'1/c) R3 1§5 4 "N

wherein R;, Rs, R4, Rs, Boc and n are as defined hereinbefore,

which compounds of formula (XXI) are :

- either placed in the presence of formic acid and acetic anhydride to yield compounds of

formula (XXII) :

R3
CHO
R4
Br N N n N /Rl
‘ | (XXII)
~ Boc

wherein R, Rz, R4, Rs, Boc and n are as defined hereinbefore,
which compounds of formula (XXII) are placed in the presence of borane dimethyl

sulphide complex to yield compounds of formula (XXIII) :

Br
(XXIID)

wherein R;, R3, R4, Rs, Boc and n are as defined hereinbefore,

- or reacted with a compound of formula (XXIV) :

R's—Lg (XXIV)
wherein R's represents a linear or branched (C;-Ce)alkyl group or an aryl-(C;-Ce)alkyl
group in which the alkyl moiety may be linear or branched and L represents a leaving

group customary in organic chemistry, in basic medium, to yield compounds of
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Br NNCR " (Il/c) Boc RN wierein Rl, R3, R4, R5, R5,

Boc and n are as defined hereinbefore, nmay be prepared

starting to froma conmpound of formula (Xl), as

defi ned herei nbefore, which is placed in the presence

of oxalyl chloride and DMSO1ise yi el d conpounds of

formula (XIX) : R3S R4 OHC NSA (XIX) n-I BOC wherein
for '1a§§>cv 4, Boc and n are as defined hereinbefore,

i ch cohpounds of fornula (XIX) are reacted with a
conpound of fornmula ()X) : BrRyH / (XX) R N 15
wherein R5 is as defi n% her ei pbefore, in the presence

of acetic acid, then sogéu —Rgyanobor ohydride, to
yi el d conpognds of_ for I)/:RRB HRA Br NCR N
1

( XXI) AN - N
| | (XXV)
s Boc
R N

5
wherein R;, R3, R4, Rs, R's, Boc and n are as defined hereinbefore,

the compounds of formulae (XXI), (XXII) and (XXV) constituting the compounds of

formula (II/c) as defined hereinbefore.

By virtue of their pharmacological properties as nicotinic ligands, and their selectivity for
the receptor sub-type a4B2, the compounds of the present invention are of use in the
treatment of deficiencies of memory associated with cerebral ageing and with
neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease, Pick’s
disease, Korsakoff’s disease and frontal lobe and subcortical dementias, and also for the
treatment of mood disorders, Tourette's syndrome, attention-deficit hyperactivity

syndrome, tobacco withdrawal and pain.

The present invention relates also to pharmaceutical compositions comprising as active
ingredient at least one compound of formula (I), an isomer thereof, or an addition salt
thereof with a pharmaceutically acceptable acid or base, alone or in combination with one

or more pharmaceutically acceptable, inert, non-toxic excipients or carriers.

Pharmaceutical compositions according to the invention for parenteral injections include,
especially, aqueous and non-aqueous sterile solutions, dispersions, suspensions and

emulsions, and also sterile powders for reconstituting injectable solutions or dispersions.

Pharmaceutical compositions according to the invention for oral administration in solid
form include, especially, tablets or dragées, sublingual tablets, sachets, capsules and
granules and, for oral, nasal, buccal or ocular administration in liquid form, include,

especially, emulsions, solutions, suspensions, drops, syrups and aerosols.
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/ 130C R_ N wherein RI, R3, R4, R5, Boc and n are as
defi ned herei nbefore, which conpounds of formula (XXI)
are : 5 - either placed in the presence of formc acid
and acetic anhydride to yield conpounds of fornula
(XXI'1) : RB ITHOR Br NNR7(XXIl) / Boo RN s
wherein R1, R3, R4, R5, Boc and n are as defined
her ei nbef or

whi ch f f la. [l
PHAFAEER ) EHEPHIUEEnde P Bortind e TR TN gy R glptorably
su b8s, ta@d Yth6dedfor 0RO YN GO tuth@ot la@mimiettdtioh R3lud&Hedpécially,
r N I (XXIll) / Boc R5 Nwherein R, R3, R4, R5, Boc

poaifidrsnacip ] sregEn] givandnis: e¢lpbed patehes. - or reacted with a
conpound of formula (XXIV) : R6 - L6 (XXIV)

The pharmaceutical compositions mentioned hereinbefore illustrate the invention but do

not limit it in any way.

Among the pharmaceutically acceptable, inert, non-toxic excipients or carriers there may
be mentioned, by way of non-limiting example, diluents, solvents, preservatives, wetting
agents, emulsifiers, dispersing agents, binders, swelling agents, disintegrating agents,

retardants, lubricants, absorbents, suspending agents, colorants, flavourings etc..

The useful dosage varies according to the age and weight of the patient, the administration
route and the pharmaceutical composition used, the nature and severity of the disorder and
the administration of any associated treatments. The dosage ranges from 1 mg to 500 mg

per day in one or more administrations.
The Examples that follow illustrate the invention but do not limit it in any way.

The starting materials used are products that are known or that are prepared according to
known operating procedures. The various Preparations yield synthesis intermediates that

are useful in the preparation of the compounds of the invention.

The structures of the compounds described in the Examples and Preparations were
determined according to the usual spectrophotometric techniques (infrared, nuclear

magnetic resonance, mass spectrometry, ...).

The melting points were determined using either a Kofler hot-plate, or a hot-plate under a

microscope.
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15 wherein R 6 represents a |inear or branched
(G -C6)al kyl group or an aryl-(CG-C6)al kyl group in
whi ch the al kyl noiety may be |inear or branched and L6
represents a leaving group customary in organic
chem stry, in basic nedium .{g@ yield conpounds of -16-
fmmﬂa(ﬁW):FB R6 R4 Br N (XCV) Boo R N wherein
R5, R 6, Boc and n are as defined

ke’ the conpounds of fornmulae (XXI), (XXII1)
te’???‘f%‘@?ﬁ*&??ﬁ@éf“ﬁé’?%.YE%E%!WOr RO Py Dint By B Pmatc
pharnacologlcal properties as nicotinic |igands, and
432, t he
e ; : t he
treatnent of def|C|enC|es of menory associated with

cerebral ageing and with neurode?eneratlve di seases
A sypbitiioas of $hea 9 r l-smethexepsbonPagyeiopsananecaghoxghg eacid, 78 ml of
k's 10 di-s k
Byt SR A 1oL 8RR AT R e oon

ad@éd, I’@h&ﬂttdﬂil 8 @0EEr Oncelit bedliieos oSyR Ao bEsed, the temperature is brought
attention-deficit hyperactivity sy

ndronme, tobagco :
to Wt hanthvhE o4 W—b&ﬁaﬁol arhadqsded Bht R PBHOT GHONB AT L sheswixture
t t
is Egncggfg%tg(ﬁ?ﬂ%t IjeFlgaes daxel {C%'lrp gtﬁlﬁlg %5?15&!{12\%}@”% ls%ﬁr@@%ﬂ N¥7%03 solution
antl Shére vithhBY dgtirochiorianacid dd)ltltmirr; asdl siubse]lﬁemlyewﬁthad'ii{@@g, golution.
har maceut i cal | cceptabl e _acid or base, al one
AR AT RAEPBAORPY, D Dgamoe<pa PiPRERaD < Fde i taken up in
30@9&1%0?91'01%){2!11@ 8hd theRQAWBndMhfed 8X AHRERN T Re RlsideRbblagled s triturated
Phar euti cal conpositions according to the invention
infpemtaymea fidtatedraati themj deictlj dlesvingithiewgpected product to be isolated.

Step 2 : Methyl 1-[(tert-butoxycarbonyl) (methyl)amino]cyclopropanecarboxylate

24.7 g of 60% sodium hydride are added in portions to a solution, cooled to 5°C, 0f 99.7 g
of the compound obtained in the above Step 1 in 1.7 | of anhydrous dimethylformamide.
After 15 minutes at 5°C and then 3 hours at ambient temperature, 38.2 ml of methyl iodide
are added dropwise. After reaction for 20 hours, the mixture is evaporated. The residue is
taken up in ether and then treated in conventional manner. Chromatography on silica gel

(dichloromethane) allows the expected product to be isolated.

Step 3 : tert-Butyl 1-(hydroxymethyl)cyclopropyl(methyl)carbamate

A 100 ml solution of 2M lithium borohydride in tetrahydrofuran is added to a solution of
23 g of the compound obtained in the above Step 2 in 100 ml of tetrahydrofuran. After
stirring for 20 hours at ambient temperature, then for 8 hours at reflux, the reaction mixture
is cooled to 0°C, hydrolysed, diluted with ether, decanted, dried and concentrated.
Chromatography of the residue on silica gel (dichloromethane/tetrahydrofuran : 95/5)

allows the expected product to be isolated.
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especi al Iy, aqueous and non-aqueous sterile solutions,
di spersions, suspensions and enulsions, and al so
sterile powders for reconstituting injectable solutions
or dispersions. 20 Pharmaceuti cal conpositions
according to the invention fgy. oral admnistration in
solid forminclude, especially, tablets or dragees,
sublingual tablets, sachets, capsules and granules
and, for oral, nasal, buccal or ocular admnistration

Stég :4 L iR Ayl R BPoniontey clo hédhbYearSEMbR1 ONS,
S, suspenslions, drops, syrups and aerosol s.
-17_ Pharnmaceuti cal conpositions for rectal or vagina

lLNLstrati.o refer rles n h
L O BR B Ch e bl B P Bl s
soREBE G al § ¥ thePQMBIRISd o@@ﬁﬂb‘éiolhsthe @B@@I@tap Gi it ToNins of gks After

and patches. The pharnmaceutical conpositions mentioned

stitrérgefon Bé howes, filteiirg mt eoncprirating dadrmessh Ghromstomapiton silica gel
utically
coihPitpihpe? s HP R A O REE  Car Y er s
pﬂﬂﬁﬁggomﬁy6>be%hentloned, by way of non-limting
exanpl e, diluents, solvents, preservatives, wetting
agents enuIS|f|ers dlsper3|ng agents, binders,

fIavourlngs etc 10 The usef ul dosage varles accordlng

to the nd wej gh the
12538 -w%aﬁﬁdwaw EYCﬁﬁfaldf: 5@5&5&8&%&‘?% of 13.1 g of 5-bromo-
pﬁﬁﬁpﬁ’gl td 975 Hﬁ%@ DMIeTRA W ARk nfE Yektirted Bf 40 B€inutes and then a

di sorder and the adm nistration of any associ ated
sotuteatafets g oftke d@ma@tmdr ebtglesd fir ¢he abowrgy Stap 400 14§ mipely DMF is

ay.ip one or re. a ti.o | 80
a3 i iR of AP HroHbRsrS BB AR Ly B hen the
DRMWis\6@¥pordied deThS ?dsIdu@ ds fm(tele p &h squesed 1@%alt1@ﬁmﬂunbﬁde solution
t hat are known or that are prepared according t

andp extzaciedg reneaicdiyumady etk asaiafcoudriodr epelr 494iBis Sylipbfltta and then
evsﬁora{égzgﬁrgﬁﬁé%ﬁ g o%ts?ﬁ’c L%dilclﬁfnt% ﬁ%@/ltetfaﬂg&l.aﬁlfﬁne : 98/2) allows

epa e I nventi

239 g@ﬁthéfeﬂﬁedﬁédforb&ucﬁmm@u‘tﬁdmediescrI bed in the Exanples
and Preparations were determ ned according to the
usual spectrophotonetric techniques (infrared, nuclear

PREPARATION 2 :
tert-Butyl (1-{[(5-bromo-6-chloropyridin-3-yl)oxy]methyl}cyclopropyl)methyl-

carbamate

9.5 g of caesium carbonate are added to a solution of 7.3 g of the compound obtained in
Step 4 of Preparation 1 and 7.5 g of S5-bromo-6-chloropyridin-3-ol in 200 ml of
2-butanone. The reaction mixture is heated at reflux for 20 hours and then the butanone is
evaporated off. The residue is taken up in saturated aqueous sodium carbonate solution and
then extracted repeatedly with ether. The combined ethereal phases are then washed with
saturated aqueous solutions of sodium carbonate and of sodium chloride and subsequently

dried over sodium sulphate and concentrated to obtain 10.6 g of the expected product.
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20 magnetic resonance, mass spectronetry, ...). The

melting points were determ ned using either a Koller

hot -pl ate, or a hot-plate Under a mcroscope. - 18-

PREPARATI ON 1: tert-Butyl

(1-{[(5-bronopyri din-3-y1l) oxy] met hyl } cycl opropyl ) met hyl

carbamate Step 1 : Methyl -~

1-J(tert-butoxycarbonyl)am nol cycl opropanecar boxyl ate A
380 g of

P

- ar bonyl | opy. carb [ '
rer g R ROR R e i RIRERTFOTRR cFr it et
caipagfatéli phenyl phosphoryl azi de has been added, is

heated to 80C. Once the evolution of gas has ceased,

the tenperature is brought to 50C and 61 g of

erd - by f,t r tihan 7 : :
13 St oA TS ALIRES @ anP AP ERT b pElefoBBHR Shined n
Stepp4i of @rdparationashad Wi shtiubateds-MetQOF/rslid-8tol an 3@hdnl of

then with IN hydrochloric acid soluti.on nd .
2-byippert b FSACPR FHUNETS éﬁ)ge%‘i gt if%f{lﬁx {3 % %Wsd Meﬁde%iﬂﬂng to

amb AP Y&hpRituteD ShO HIRGIS ROFFRIAY 0fVAROMAH®honé € evaporated off.
residue 1s taken up 1n 300 nil of cycl ohexane and 't hen

Choomategreplat ed dilicadgsl ndslordinethreghdarenebt 2/Medllows 14.8 g of the
tritur%e({l én entcgne, filtered and then dried,

eXRACTeG R OrYICE 19d ee%l%’éﬁ? d product to be isolated. Step 2 :
Met hyl

1-J(tert-butoxycarbonyl) (nmethyl)am noJdcycl opr opanecar bo
PRERARATION/A ¢ of 60% sodi um hydride are added in

rii a_sol ution ohLed to, 5 . f
rerf BT haSdec P n s Samuf bor bpPymiy P
cafiiyde ous di met hyl formam de. After 15 minutes at 5C
and then 3 hours at anbient tenperature, 38.2 nl of
met hyl iodide are added dropwi se. After reaction for
128% DOMESium! B dhaict A faden (£43BRAiBh gﬁ'io.érgeofftﬁé& und obtained in
taken up I1n ether and then treated in conventi onal
St otePrepdchii @b tuod 5.8 ghof SebrosiotG-Haogedpyrifioh--hl inr3@fenlhefbejanone.
apedh

Th? lg{:zt%\_g%& :115,11%‘[11%6)3( ?seﬁéa?e% R)rr %8 Lil%turst e?c rke) u>|< %&!l %ge%dﬁlte%gd e%rtlde Bon?’cer:ltrated.

The 'r%sti]dﬁ;i:rig’ )Ee}kgﬁtl.l%l\ih M rORE@RYd. (k- Ryakpia @ vRdnRhRatéd 4&Q&Huml chloride
solution of Z2M1ithium borohydride in tetrahydroftiran

solusomdaetl dwying solent sasiinrof sulpBatg, che t hegagigmpbaged is  concentrated.

cq‘%@{a?tggrggp%gaﬁ e B et SBrrBitlafler 5 SHe ©b8/2) allows 10.7 ¢ of the

expected product to be obtained.

PREPARATIONS :
tert-Butyl (1-{[(5-bromo-6-chloropyridin-3-yl)oxy]methyl}cyclopropyl)carbamate

Step 1 : tert-Butyl 1-(hydroxymethyl)cyclopropylcarbamate

A 100 ml solution of 2M lithium borohydride in tetrahydrofuran is added to a solution of
23 g of the compound of Step 1 of Preparation 1 in 100 ml of tetrahydrofuran. After
stirring for 20 hours at ambient temperature and then for 8 hours at reflux, the reaction

mixture is cooled to 0°C, hydrolysed, diluted with ether, decanted, dried and concentrated.
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stirring for 20 hours at anbient tenperature, then for

8 hours at reflux, the reaction mxture is cooled to

0C, hydrolysed, diluted with ether, decanted, dried and

concentrated. 25 Chromatography of the residue on

silica gel (dichloronmethane/fgetralrydroftiran : 95/5)

all ows the expected product to be isolated. - 19 Step 4
tert - But

Ctztowpe@a%towhﬁ dyEftepPBpyigenet (abjuamshang stabydeieran : 95/5)
I e and then 9.9 g of
angggpgﬁg ak&igggﬁ%tgpgﬁgg, ed to a solution of 4 g of
Melheg poinpo(RB2°Gbt ai ned in the above Step 3 in 100 m of
ether. After stirring for 24 hours, filtering and
concentrating to dryness, chromatography on silica ge

fé,%ﬁdr k&ﬁbﬂ&?gﬁﬁ%ﬁ)pzﬁm% %l@&%ﬁiﬁéj product to be
ng pol N - ep : tert-Butyl
(1- ff(S—bronDpyrldln 3-yl)oxyl met hyl I cycl opropyl)metlrv

| e rba ere 0 ;U dr ox| are ..
» SRUETE 457 oBiSh SR RO UL DY R ot
teﬂngep%@e 3] a%lu@%of-ﬁhg § @8ekd efinpHukll WFehd sb@lel Steed zfrﬁlr73 5 gof
m nutes and then a to solution of 24.3 g of the

tripbmmlnn@plmﬂ @i 18am] af ether. Aty stimmegon2§ foursstheiregstiopppxture is
fil eé%d[ %1&9 ec()jncle ntrar‘%gcﬁ rééhrg n‘?t%%%,phﬁg) ﬁ]mﬁt gﬁ'(dizﬁ%ﬁm&h&é/@clohexme :

ﬂﬁﬂﬁ@ﬂbﬁﬁ@ﬁOQﬁﬂme&b&i&ﬁ@bdmﬂt¢EebBMﬁﬁdUD i n agueous 10%
[ithiumchloride solution and extracted repeatedly
with ethyl acetate, dried over sodium sul phate and then
SiEY 3PP RBIA ([ "ﬁ%%ﬁ%%’i%o; iﬁ)zJ3Lﬁﬂ§g&%g%%‘gg¥%glﬂ)_mwﬂ_e
Lur LT ol UlTetl e/ el dlly Lrrarlrr .
23.9 of the expect ed product to be obtai ned.
PREPARATION r.t - But e
They cqoppaying i, ﬁé‘faee HR @F%éwcamﬂgﬂm NS TretthiePRgtion gr Bijne the
coY'Ilgi)é)mé& by e a%@{np §fEBt2eaI§1 \51t19 t&freﬁlﬁé‘éﬂléﬁ%ﬁ 8RR I6Emah§lpyridin-3-ol

to a solution of 7. t he conpound obt ai ned
with 5-iRem&toeghletopyridn-8par at| on 1 and 7.5 g of
5- brono- 6-chl oropyridin-3-ol in 200 m of 2-butanone.
The reaction mxture is heated at reflux for 20 hours
PREAIENIONG :but anone i s

(1S,2R),(1R,28)-1-{[(5-Bromo-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclo-

s

propanamine

Step 1 : Ethyl (1R,2S5),(1S,2R)-1-isocyano-2-methylcyclopropanecarboxylate

A solution of 2.5 g of ethyl isocyanate, 2.3 cm® of 1,2-dibromopropane, 25 cm’ of dimethyl
sulphoxide and 60 cm® of ether is added dropwise, in the course of one hour, to a
suspension of 1.93 g of 60% sodium hydride in oil in 20 cm’® of ether. After heating at
reflux for 2 hours, the reaction mixture is cooled and poured into a mixture of 50 cm® of
ice-water and 50 cm® of ether. The aqueous phase is det:anted off and extracted again with
ether (3 x 40 cm®). The combined organic phases are washed with aqueous sodium
chloride solution, dried over sodium sulphate and evaporated. Chromatography on silica

gel (dichloromethane/tetrahydrofuran : 97/3) allows 4.88 g of the expected product to be
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evaporated off. The residue is taken up in saturated
aqueous sodi um carbonate solution and then extracted
repeatedly with ether. The conbi ned et hereal phases are
then washed with saturated aqueous sol utions of sodium
carbonate and of sodi um chl ofi_de and subsequently 25
dried over sodium sul phate and concentrated to obtain
10.6 g of the expected product. -20- PREPARATI ON 3:

obtagiefl. Byt y|

Dik r&h&ﬁﬁghgggéﬁ9@@§hylpyr|d|n-3-y;)oxy]nethy|}cyetoprop
yl)methyl - carbamate 13 g of caesium carbonate are
added to a solution of 10.5 g of the conmpound obtai ned

in t repar.ation and . 7. of
SMM@&%&@@@M&%M’F“’ ilainghclpPogpiimet none.

The reaction mxture is heated at reflux for 20 hours.
After returning to anbient tenperature, the nmineras
A solutidn pf €88 ¢ offthe apmpotrsl ¢hizinebmethe sab@maﬁf@p dtiadBSogmh’, of ether is

mat ogr.aphy_on sili LG oronet hane t an
e 3Ry ) P osinson O P 7 of B TR USRI, ALESS om of
et}ﬁ:b.t Ph e ctidd nfRERARATdAN 4 refitigrfbr Boyits and then stirred at ambient
(1-{[(5-brono-6-fluoropyridin-3-yl)oxy]meth gcyclo rop
terpperpiatenipr 16 bavisahlg waatpnomixtge icens duﬁna@a%%fﬁ pefosg de addition

of. sgtglu]gt gué)})h%te &Pgé%l%%}ig‘ﬁt% gvafé gAngérgtt gr%égc g)?@% rh%u%p {}%' Iﬂﬁgrals are

ﬁlﬁrdalr offp-afd f thel Cﬁtﬁﬂ’révﬂypha@e s Jried over s9AMni sutphateuirah euisequently
The reaction n1§Lure is heated for 20 hours at
eV?@F@tEWOa‘Pmalflﬁgé § ol the pppcieAdredistent rat ed. The resi due

Ihh&a%é&ﬁﬂd%pmﬁe .@p[l oromet hane. After washing with

saturate rumchloride solution and drying over

sodlun1sulphate the organic phase is concentrated.

obt 3l e 20 PREPARATI ON 5 tert Butyl

(1-{%¥%LBT6W6 6- chl oropyri di n- 3-yl ) oxy] net hyl } cycl opr op

yl ) car banmat e
1.7 g of 60% sodium hydride in oil are added to 4.6 g of the compound obtained in the
above Step 2 in 160 cm® of dimethylformamide. The reaction mixture is stirred for one
hour at ambient temperature and then 10.2 g of 3,5-dibromopyridine are added dropwise.
The reaction mixture is heated for 16 hours at 60°C and then the dimethylformamide is
evaporated off. The residue is taken up in 300 cm’ of ether. The organic phase is washed
with aqueous lithium chloride solution and then dried over sodium sulphate and
concentrated. Chromatography on silica gel (dichloromethane/methanol : 96/4) allows

4.86 g of the expected compound to be obtained.
Mass spectrometry (ESI) : m/z =271.1 Th ((M+H]")

PREPARATION 7 :
tert-Butyl 1-(formyl)cyclopropyl(methyl)carbamate

At -60°C, 33.5 g of dimethyl sulphoxide are added in the course of 20 minutes to a solution
containing 25.8 g of oxalyl chloride in 430 ml of dichloromethane. After stirring for
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Step 1 : tert-Butyl

1- (hydr oxynet hyl ) cycl opr opyl carbamate A 100 ni

solution of 2M lithi um borohydride in tetrahydrofuran

is added to a solution of 23 g of the conmpound of Step

| of Preparation 1 in 100 mi,s;af tetrabydrofuran. After

25 stirring for 20 hours at anblent tenperature and

t hen for ours at refl.ux, e ctlon m
20 GMer % 036 4 HERE SRRl & et o ONE) of St pbBrepara-
tiofl"! & (ANK] GO RKBM:6AEEEhe is2akidedH mo%%reacﬁf%eoﬁoutr he -60°C. After

residue on silica gel (dichloronmethane/tetrahydrofuran
stlrrngsfos)ao alihwes at hed°€x p%lctrédofpmdwlfumn@ ape aildesl &t dleg course of

2C Ste

0Pt B RO 15 b By &t il SO g 0 o) i of wate

ard%d@ed 2 @R BgRecut pralE ORI decahtdd 160 AAd Wxtr@tB@r rebatedly with
added at anmbient tenperature to a solution of 34.5

dlqulflmpméth@mrp?éhm dopinede dg:bb)y@nghgg phagsg arg. ‘ga%)e@f with gsaturated
(ﬁ p%&%de%%ﬁﬂap L.0§ dh@d gx"}_’eq sglhu suﬁ}hgﬁ‘érandAlfu{ntecronr%%{tfaﬁééin[g dryness.

he reacti on m

Cleongeptaphy ef.silicareingdiokioampisthoe/t&tdhyd@figet : 97/3) allows 31.2 g of
(di chl or onet hane/ cycl ghexane 50/50) allows 15 g of the
th%%ﬁ@@?@ﬁ“ﬁﬂ@daéﬁob 5€- obt ai ned. 10 Step 3 tert-Butyl
(1-{1(5-brono-6-chl oropyridin-3-yl)oxyl net hyl | cycl oprop
yl )carbanmate The conpound i s obtained in accordance
iREPARthgQ!&cedure of Preparation 3, using the

h
teré%nlgy?lﬁig t ¥ aﬂ%gy I?»Ty 1%0]21?& mt I%lotpllq'((;"p)[l)(:"lget%g:'ii‘crz'{'l‘?‘bamate
5- br ono- 6- chloropyrldln 3-ol . PREPARATION 6: 15

(1S, 2R), (1R, 2S)-1-{[ (5-Brono- 3-pyri di nyl ) oxy] met hyl }-N,
6 12! of avetih wld we] agldegh roopenatiionenimpg 6 g:of fﬂnEhcgdmI(und ’@S)’leparatlon 7

ol B G SRS RS B BT SRR e b camic

oul ,ﬁ?rsvb RrigurePsoRakent @mperBiref Ceblmpitbyd°C i§ Wapivixbdendmis g of
O cnB of ether is added dropwi se, in the course of one

soﬁm;m cyangberohpdrideysisetrisied ninoportios Syirdne 609etsisdi Qi for 4 days at
amlyent I‘[qupel qul%l. %.3 il c?folaC[&Bmg fadfet(irll%ﬁ cofféfehﬁgtlcnlet@tdrﬂgzsé‘fs carried out.
The residue is taken up in 30 ml of saturated potassium carbonate solution in water and
extraction is carried out with dichloromethane. The filtrate is dried over sodium sulphate
and then concentrated. Chromatography on silica gel (dichloromethane/butanone : 90/10)
allows 7.6 g of the expected product to be obtained.

Melting point (cap) : 96°C

PREPARATION 9 :
tert-Butyl (1-{[(5-bromopyridin-3-yl)(methyl)amino]methyl}cyclopropyl)methyl-

carbamate

Step 1 : tert-Butyl (1-{I(5-br0mopvridin-3-vl)(formvl)dminolmethvl}cvclopropvl)-

methylcarbamate

2.69 ml of formic acid in 5.38 ml of acetic anhydride are added at 0°C in the course of
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reflux for 2 hours, the reaction mxture is cooled and
poured into a m xture of 50 cnB of ice-water and 50
cnB of ether. The aqueous phase is decanted off and
extracted again with ether (3 x 40 cm. The conbi ned
organi c phases are washed w#h aqueous sodi um chloride
solution, dried over sodi um sul phate and evapor at ed.

Chr omat h ™ o o
oSSR AERRNE B0 SHLLER 3 88 oo 37 o
2 Hlirst R8s EXRRLL 8o RdWet ah® 5138 ml (ﬁ*tel@él{y@tdf@i@n are added. Cooling to

Di astereoi sorneric ratio : 90/10. Step 2

—2070 R’ egyied log}- 2Rp4 2- afethhydompoping &f Rreeavitiog) & ysselyed gy | lnml of

tetfaﬁy%ﬁ lr%rb'é_\r\?z Odg (ti §t?rr1%fg' i% gasrﬁe 08{ forhlhh&ﬁirgs?()—%g‘ggg.g% @llenx%%(tme is
thefhl PR Seed & 8°C UsP20ioans. Wondenfition ab dri/tdas lﬂncaﬂri&tﬁ cnjt wind the
h dride in 250 cnB of _ether. The reaction m xtur

ledalen Wit diehiospmathansy ride aHeple fieasherl mage #th aqueous 10%
[ r I
SO&HI% | Sftbond € TBEABHUGHe] Hrerl SodIM' SulptE dh8 Ak ARracX i ePmess.
Clﬁ(bihﬁtb@tfaphy mrselgraag@ddm&ﬂohomahﬁTe/bMtoee - X0/ 10) i atigwis 8.09 goof the
hours, the nlnerals are filtered off, and the etherea
expaeisleprpducfq Reokigieed- sodi um sul phate and subsequent | y
10 evaporated to obtain 2.75 g of the expected product.
Di astereoi sonmeric ratio : 90/10. Step 3 :

Stép B; 2 Ryr(-Bubl ZEYI(5-bt drtbpyBidieed-vB (mygthy laminel methyl} cpelaprepl)-
N, 2- dlﬁE£|Zé|2%C|a propanamine 1.7 g of 60% sodi um
hydri added to 4.6 g of the conpound
obtained in the 15 above Step 2 in 160 cnB of

di met hyl formam de. The reaction mxture is stirred for
Ato0f€, Sholiof herangridinegthylt selirnévedea@qmée&ﬂaMSh afe poured gnigfa solution of

1 et B ATREUE TR, e LSS i B 7 Mo

TH eRpByhir@ TR wial {oSriseetoaiCadrRidh@itibg al hefluxeiitere carsied out for
taken up in 300 cnB of ether. The organic_ phas

3 b depoling it 036G e sersied jouhiageh then &9 indedfsmethanad ﬁff‘a%(gdefirf%ﬂpwwe-
C rcle&gat &5 d%grgésyng g 19&‘%‘1?@?1 98@95‘3%( Eqn di hlorornethane,
Forat ogr ap

yoon silica ge oronet /et hano
wash&bidth afudeows 10% sodium carbonate solutlon dried over sodium sulphate and

concentrated to dryness. Chromatography on silica gel (dichloromethane) allows 5.68 g of

the expected product to be obtained.

PREPARATION 10 :
tert-Butyl (1-{[(5-Bromo-6-chloropyridin-3-yl)amino]methyl}cyclopropyl)-

methylcarbamate

The compound is obtained in accordance with the procedure of Preparation 8, with the

replacement of 3-amino-5-bromopyridine with 3-amino-5-bromo-6-chloropyridine.
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4.86 g of the expected conpound to be obtai ned. Mss
spectronmetry (ESI) : mz = 271.1 Th ([MH ")
PREPARATI ON 7: tert-Butyl
1-(fornyl)cycl opropyl (net hyl)carbamate 25 At -60C, 33.5
g of dinmethyl sul phoxide aregysadded in the course of 20
mnutes to a solution contalnlng 25.8 g of oxalyl
chloride in 430 m of dichloronethane. After stirring
PREFARATION i hutes at -60C, a mi xture containing 34.3
e PR B BNE e o BRI 221D (B By
mdthyleadiamaBOC. After stirring for 30 m nutes at -60C,
81l m of triethylam ne are added in the course of 20
m nutes at -60C and then the tenperature is allowed to

Stéréf Ur Bork-BuaP G- 1105 Fomsk- cWrﬁézrﬁlzﬁB&ll?@_@?l}%%otl%ﬂz21;-
€0US phase 1S decante extract ed repeatedly
W t h crlilefnppylbnetiWaerdanmiafee conbi ned di chl or onet hane
phases are washed with saturated sodium chloride
solution and dried over sodium sul phate and then
The %ﬁﬁ)@ﬁﬁditse&)tilﬁedj iy A@SEdancCRHitA TR pRcadiy oB18t&) | iof @rgRitation 9,
éflchIoronethane/tetrahydrofurun : 97/3) allows 31.2 ¢
witht the Hreplesgsesnt eefl phocestpotied e Brpatatied. 8 1vithrEPARAMPEWRd of
P& tertOButyI
?ﬁu?f)é‘bronnpyridin-3-y|)anino]nethy|}cyc|opropyl)nEth
yl carbamate 6 ml of acetic acid are added to a sol ution

containing 6 g of the conpound, of Preparatlon 7 and
Step 2: (o tariyBatyl (s lY5-Bromo-grahioropyridinedgilmethivhaminglso n  of

met ha out for 30 m nutes at
anbi e r'l”’Jt L M)} ”"ét ﬂrmﬁ'%e 5Cis carried out and

2.44 g of 15 sodlun1cyanoborohydr|de are added in

portions, . Stirri is carried out for 4 day .

THE o] S pRFaEdT egrni “ah Haperedts G 3&3%5&#&@%“@ >
Lwﬁ%Q&ﬁakﬁﬁﬁm@Bbﬁﬁmﬂﬁﬂﬂﬁ%&obésﬁﬁﬁr'ed out. The residue

taken up in of saturated potassium carbonate

solution in water and extraction is carried out with
A ane. The filtrate is dried over sodium
Seprrate—and t hen concentrated. Chromat ography on

te3ButFI(1 S5 -Krufob- 28 QRRIpHAAR(- Byl 2 diE m et ] Qo propyl)methyl-

carbamate

The compound is obtained in accordance with the procedure of Preparation 8, with the

replacement of 3-amino-5-bromopyridine with 3-amino-5-bromo-6-methylpyridine.
PREPARATION 13:

tert-Butyl (1-{[(5-bromo-6-methylpyridin-3-yl)methyl)amino]methyl}cyclopropyl)-

methylcarbamate

Step 1: tert-Butyl (1-{/(5-bromo-6—methvlpvridin-.?-i:l)(formvl)amino]methvl}-

cyclopropyl)methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Preparation 9,
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20 allows 7.6 g of the expected product to be obtai ned.
Melting point (cup): 96C PREPARATION 9: tert-Butyl
(1-{[ (5-bronopyridin-3-yl) (nmethyl)am no] net hyl } cycl opro
pyl ) met hyl - carbamate 25 Step 1 : tert-Butyl
(1-ff(5-bronopyridin-3-vl)(fegynyl)am nolnetliyl/cyclopr
opyl )- nethvl carbamate 2.69 m of formc acid in 5.38
.m of acetic anh dgide are added at 0C ip the course of
withy she Z‘Qplﬁpqﬁqnéso% d & ARHUB ?ﬁqgr%ﬁaﬁ]&an yith the compound of
prESERALAbi on 8. The mixture is heated at 50C for 2
ours. It is allowed to cool to 20C and 5.38 ml of
tetrahydrofuran are added. Cooling to -20Cis carried
st st B O g1 udpigrBonetboPresdin e Bl >
carri ﬁﬁlaﬂ}'ﬂgﬂ!ﬁ{etli1%1&?191%111% -20C and the mxture is 5
t hen Taintai ned a or 20 hours. Concentration to
dryness is carried out and the residue is taken up in
di chl or opet hane. . The whole is shed tw c It 0QUS.
THESROUR i RAT B daee eie v TR ARGt Lob fHEMRion .
ushigl tRh&drBpund obaneanh it Sdvé Stegriyness.  Chr omat ogr aphy
on silica gel (dichloronethane/butanone : 90/10) allows
8.09 g of the expected product to be obtained. 10 Step

E2 NS t,- But yl
=%¥%%%%5-bronnpyridin-3-y|)(net|ty|)anino|netlayl}cyclon

[1H(EBYB M etk pheng)paridin3Al] oRGm &hyl)cyofopbopydfirettinlaaiiny |
sul phi de, conpl ex (BMS) are poured into a sol ution of

dilrydroghlopids2 npl) of the product obtained in the above
Step 1 in 80 m of tetrahydrofuran. 15 The tenperature
is allowed to rise to 20C and heating at reflux is then

Sted v i aerr-dBuirylf[di({]3-(BanatBoxyBbemilpyridio- DAyl weatiyl) edlapuepy!]-
and then 10 g of methanol are added dropw se.
Conce legrhaimngt ryness is carried out and the residue
is taken up in dichloronethane, washed wth aqueous

10% sodi um car bonate sol ution, dried over sodium )
1 guifpletrales@rphenylphosphine)palladium are added under nitrogen to a solution of

6.3 g of the compound of Preparation 1 in 120 ml of toluene. The mixture is stirred for
20 minutes and then a solution of 4.09 g of (3-methoxyphenyl)boronic acid in 110 ml of
ethanol and 60 ml of saturated aqueous sodium hydrogen carbonate solution are added.
The reaction mixture is heated for 4 hours at 80°C and then filtered and decanted. The
organic phase is washed with 10% sodium hydrogen carbonate solution and then with 10%
sodium chloride solution and subsequently dried over sodium sulphate and concentrated.
Chromatography of the residue on silica gel (dichloromethane/tetrahydrofuran : 97/3)
allows 5.06 g of the expected product to be obtained.

Step 2 :  [1-({]5-(3-Methoxyphenyl)pyridin-3-ylJoxy}methyl)cyclopropyl]methylamine

dihyvdrochloride

50 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 5 g of the
compound obtained in the above Step 1 in 25 ml of dioxane. The mixture is stirred for

20 hours, diluted with ether and then filtered to obtain 4.6 g of the desired product.
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concentrated to dryness. Chromatography on silica ge
(di chl oronet hane) allows 5.68 g of 20 the expected
product to be obtai ned. PREPARATION 10 : tert-Butyl
(1-{[ (5-Brono-6-chl oropyridin-3-yl)am nol met hyl } cycl opr
opyl ) - met hyl carbamate The conpound is obtained in
accordance with the procedure of Preparation 8, wth
the 25 replacenent of 3-am no-5-bronopyridine with

Meliingpeiat Sy grtB-42chl or opyri di ne. -25- PREPARATI ON 11:

Lt =285.15 +H
MR (RTS8 IS et ) am o ety

) cyclopropyl)- methylcarbamate Step 1 : tert-Butyl

(1- ftg5 br ono- 6- chl oropyri di n-3-yl) (fornyl)am nol nmet hyl
Exam ycl opr opyl ) net hyl car banat e The conpound is
M@ﬁ%&ﬁlﬂﬁg (h%&ﬁ?ﬁ)‘h_@ﬁﬂﬁ?yrﬂﬁ@ *liﬁy%@ﬁ@ﬁ@f&oﬁfopﬁ%ﬂe of

Préparation 9 wi t'h™t’he repl acément “of” the conpound of

dikylelyacldoiida 8 with t he conpound of Preparation 10.

Step 2 : tert-Butyl (1-

(5-brono- 6-chl oropyri di n-3-yl ) (net hyl )am nol - 10
StEEY Dot Pi) IO RN AT) B ey DABRYLR iR S-DITPe et HvE cyclopropyl]-

obtarned 1n accordance wth the procedure of Step 2 of

Pr epatasbdmete 9, using the conpound obtained in the

above Step 1. PREPARATION 12: tert-Butyl

(1-{[ (5- brono-6-net hyl pyridi n-3-yl)am no] met hyl } cycl opr
THeryhpoeidiglobtaliedda bbitdinee Wit thoprocdduee +fStebt af Eeﬂnple 1, with

accordance with the procedure of Preparation 8,
the W@lacw@ﬁrrta)é Etrerthozyplenyhpergis aﬁ’fdo‘ﬁ%lb&'ine‘ihﬁ}é’hﬁﬂl}bommc acid.

3- am no- 5- br ono- 6- net hyl pyri di ne. PREPARATI ON 13:

Step 2 :  Methyl[1-({[5-(4-methylphenyl)pyridin-3-ylJoxytmethyl)cyclopropyl]lamine

dihydrochloride

10 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 0.78 g of the
compound obtained in the above Step 1 in 5 ml of dioxane. The mixture is stirred for
20 hours and then the solvent is evaporated off. The residue is dissolved in ethanol and the
ethanol is then evaporated off. The crystallised product is stirred in the presence of ether
and then filtered and dried to obtain 0.7 g (98%) of the expected product.

Melting point (cap) : 218-223°C

Mass spectrometry (ESI) m/z = 269.1643 Th ([M+H]")

Example 3 :
[1-({[5-(4-Methoxyphenyl)pyridin-3-yl]oxy}methyl)cyclopropyl]methylamine
dihydrochloride

Step 1:  tert-Butyl [1-({[5—(4—methoxvphenvl)pvridin;3-vlloxv}nzethvl)cvclopropvl]—

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with
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15

tert-Butyl
(1-{[ (5-brono-6-net hyl pyridi n-3-yl) nmet hyl)am no] net hyl }
cycl opropyl)- 20 nethyl carbamate Step 1 : tort-Butyl
(1-ft(5-brono-6-nethyl pyridin-3-yl)(formnyl)an nol net hyl
| - cyclopropyl)nzetlrvl carbaygate The conpound is
obtained in accordance with the procedure of Step I of
aration 9, -26- with the repl acenent o
thfb’@ ErRent of @P@Bw&l@heaw)@rm ﬁmﬁﬁ%ﬂb t&ﬂwpﬁaﬁnﬂ)bommc acid.
Preparation 12. Step 2 : tert-Butyl
(1-ff(5-brono-6-nethyipyridin-3-yl)met/zyl)am nol net hyl
Stép 2 ey ¢1-off5-sp-Mathwtypibrodipbedint 2y Bodtmetbotialopdomd/methylamine
obtalnedJ ‘?rdance with the procedure of Step 2 of
Prepa—dﬁLﬂ%ﬂzﬂlih3|ng t he conpound obtained in the
above Step 1. Exanple 1
[ 1- ({[5-(3- Met hoxyphenyl ) pyri di n-3-yl ]
Thexpinpetuld/is jobjedhasion epsdrilanet mjthahe pl@cecturh 98 isp BladMixgmpled?, using

1h9ﬁQ%%9W§gngﬁgpﬁgb%ﬁﬁgﬁﬁﬁTB&ridin-3-y||oxy|nethy|)cyc|op
MEIaRY bbmt (Bpwl1sardsagat e 1 g of

tetrakis(tri henylphosphln%)palladlun1are added under
Masispesgiometn (SBan/aci $4.1085 18 (BMGHSD t he conpound of
Preparation 1 in 120 ml of toluene. The m xture is
stirred for 20 mnutes and then a solution of 4.09 g
Eximigld4et hoxyphenyl ) boronic acid in 110 ml of 15

et hanol and 60 nl_of saturated aqueous sodi um hydrogen .
MethharHE oy it oxailiaet byl YHOTFERED DR IR Rl g e lgride
heated for 4 hours at 80C and then filtered and

decanted. The organic phase is washed with 10% sodi um
Sty 4 ¢ egeBund redndfl e/ SephenyippridineB-vhey [metipl} H@teprempdicarbamate
chl oride solution and subsequently dried over sodi um

sul phate and concentrated. Chronmatography of the
Tﬂe%hﬁ}éﬁn@ﬁ o%'td1h&ﬁn%@éor&ﬁic€ I\AhﬂhQﬁé’ﬁ%E&ﬁ@@éf abp aky @k%ﬁfeqn with

lows 5.06 g of the expected product to be
the tﬁp@cnmdnt of (3 -methoxyphenyl)boromc acid with phenylboronic acid.

Step 2 : Methyl(1-{[(5-phenylpyridin-3-yl)oxy[methyl}cyclopropyl)amine
dilvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 205-210°C

Mass spectrometry (ESI) m/z = 255.1481 Th ([M+H]")
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Step 2 :
f1-(f[S-(3-Methoxyphenyl)pvridin-3-vlloxyl nmethyl)cycl op
ropyl | met hyl am ne di hydrochl oride 50 M of 4N
hydrochloric acid solution in dioxane are added to a
solution of 5 g of the conpound obtained in the above
Step 1 in 25 m of dioxane. The m xture is stirred for
EX25 ioéhours, diluted with ether and then filtered to
‘4.6 g of the desired product. _27- Melting point

B - v 1582
[1 %_ﬁ?-?% ﬂuﬁ}?h%ﬁ%ﬂ?émﬁﬁﬂ&ﬁﬂ)é&cfoﬁ%ﬂylméthyla%ﬁﬁe

dilyslrpehilprid¢ { [ 5- ( 4- net hyl phenyl ) pyri di n- 3-yl ]
oxy}met hyl ) cycl opropyl] amine 5 dihyhdrochloride Step
1: tert-Butyl
Stépel Nt Bl [B-({[5-(#ldorop Heh e ddin-B-ylfo By treyii )oYl bpveb T )
cyclopropyl |- carbamate The conpound is obtained in
accoﬂﬂﬁbbéﬂ&h&ﬂiﬁtua procedure of Step 1 of Exanple 1,
with 10 the replacenent of (3-nethoxyphenyl)boronic
acid with (4-nethyl phenyl)boronic acid. Step 2 :
Thdebmpbidd (s{olb&n(eﬁ-mmbdxyﬂqﬂae rwith) the pradiedur8-of Stepxly bfétdmyly ¢, with
vcl opropyl | di hydrochl ori .10 of 4N ..
thegalaperpe of 6 RN GoniA e YA ogort O i acid
solution of 0.78 g of the conpound obtained in the
above Step 1 in 5 nl of dloxane The mxture is stirred
Stdp? :  [15{/3q4Hduomphevyipnedin-Seljec g°lopr epibjnedt X
of f. !Ee rgéldze 'S dlssolved in ethanol and the
et ha AL evaporated off. The crystallised
product is stirred in the presence of ether and then
filtered and dried to obtain 0.7 g (98% of the )
The )Cp@@’@@@ﬁ isobthired. in pedordange pothribe proggdure oDStgp 224 Exmapke 2, using
ectro 269.1643 Th ([ MtH +) 20
the’ 5W%?@H§B&%ng?l%ég% ﬁb?ﬁoxyphenyl)pyrldln 3-yl]
MélsHg peihhichp cyxigapsepyl ] met hyl am ne

Mass spectrometry (ESI) m/z = 273.1402 Th ((M+H]")

Example 6 :
[1-({[5-(4-Nitrophenyl)pyridin-3-yljoxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-({]5-(4-nitrophenyl)pyridin-3-ylJoxy}methyl)cyclopropyl]-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (4-nitrophenyl)boronic acid.

Step 2 : /1-({[5-(4—Nitrophenvl)pvridin-3-vl]oxv}metlz1}l)cvclopropvl]methvlamine

dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
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di hydrochloride Step 1: tort-Butyl
['1-({15-(4-nmethoxyphenrvl)pvridin-3-ylloxy/netlayl)cycl
opropyl | - nethyl carbamate 25 The conpound i s obt ai ned
in accordance with the procedure of Step 1 of Exanple
1, with -28- the repl acenentspof

(3 nethoxyphenyl)boronic acid with

en oni id. Step 2 :
‘h%WQEngngﬁgﬁﬁFﬁﬁk €Vﬁ§%§rld|n 3-ylloxyl nzetlrvl)cycl
p@@gﬁ@gmhﬂ@aghphgwqeﬂe di hydrochl ori de The conpound is
obtal ned I n accordance with theﬂﬁrocedure of Step 2 of

Masg spgsiremptry (B8 gn/z 5 30Rd 3¢ ApolMatbbt ai ned in the above
Step 1. Melting point (cap) : 215-220C Mass
spectronetry (ESI) mz = 285.1585 Th ([M+H]') Examml e

Ex4Ample 7

5- phenyl pyri di n- 3- ] met hyl } cycl opr opyl
lliﬂ%(ix,éhimp&smmrlé#méey %}lspénpr )Eye onr@w a}ﬁtlyw amine

Eﬁhﬁ % fiakf (5- phenyl pyridi n-3-yl)oxyl nzet hyl | cycl opr opy
carbanzate The conpound is obtained in accordance

with the procedure of Step 1 of Exanple 1, with the
[ ) - boreplc ac

Spvrz in-3-yljoxy}met %)cvc}opropvll-

Nethxg%gg&ﬁﬁnﬁmenylpyr|d|n 3-yl)oxyl met)zyl | cvcl opropy
[)a yarochl ori de 15 The conpound is obtained in
accordance with the procedure of Step 2 of Exanple 2,

d obt d th
THE PR b B R oSt e S B B B8 o el PéEfegﬂfl with
théﬁieélacerﬂéﬁ ok ﬁi‘ﬂeﬂiﬁ)x&ﬁ% b&rom@ Qeid= &l&ophenyl)boromc acid.
[ 1- ({[5- (4-Fl uor ophenyl ) pyridi n- 3-yl

oxy} met hyl ) cycl opropyl ] net hyl am ne

Step 2 : [1-({]5-(4-Chlorophenyl)pyridin-3-yljoxy}tmethyl)cyvclopropyllmethylamine
dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 208-213°C

Mass spectrometry (ESI) m/z =289.1108 Th ((M+H]")

Example 8 :
[1-({]6-Chloro-5-(3-methoxyphenyl)pyridin-3-yl]oxy}methyl)eyclopropyl]-
methylamine dihydrochloride

Step 1 : tert-Butyl [1-({]6-chloro-5-(3-methoxyphenyl)pyridin-3-ylJoxylmethyl)-

cyclopropyllmethylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using

the compound of Preparation 2 instead of the compound of Preparation 1.
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di hydrochloride Step 1 : tert-Butyl
[1-({15-(4-fluorophenyl)pyridin-3-yil oxyl nethyl)cycl opr
opyl 1 - 5 met hvl carbanmate The conpound is obtained in
accordance with the procedure of Step 1 of Exanple 1,
with the replacenent of (3-3yethoxyphenyl)boronic acid
with (4-fluorophenyl)boronic acid. Step 2 :

4

7 R ¢ l Saais : | e ; . i

obt aic?&&’g‘_ﬂ E};@?%ﬂ%ﬂﬁ@"%”'@cﬁ@f"dgr ocedure of Step 2 of

Exa tained in the above

Step 1. Melting point (cap) : 218-223C Mass

%ﬁglﬁ%qgtgl ds ogtF%Eg {11)1 accmzdau_lce2 \Zfﬁh ]lféol%oc-:gzlm(e[ ol\%l*-ﬂp'- % of ]15>5(ample 2, using

the[c%n{pfé)mm BIStQiBB@HWh)BBMMeCBtE‘p 3 yl ] oxy} met hyl) cycl opropyl ]
nmet hyl am ne di hydrochl ori de Steg}y: tert-Butyl
[

Mdsh swefcflﬁmémv AL mdhé@ﬁ’)lpi/? T iMrE oxyl met byl ) cycl opr
opyQ- met hyl carban: ate 20 The conpound is obtained in
accordance with the procedure of Step | of Exanple 1,

xWhighe 9t he repl acement of (3-met hoxyphenyl)boroni c acid

—t‘h_g4 ni trophenyl )boronic acid. Ste

(1-RI(6-(hlgroc Srrhemdpriddip- 3)~wmdm¢tlgdwm§qnyﬂ)éwyylﬁeye¢ opro

dll?%dtroaﬁt l. 5g| am ne di hydrochl oride The conmpound is

arhed f n accordance with the procedure of Step 2 of

Exanpl e 2, using -30- the conpound obtained in the
Stabovet Step 111 l\/bltllng ofe] nt (cap) 1, 212-217C Mass

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 2 instead of the compound of Preparation 1 and with the

replacement of (3-methoxypheny!)boronic acid with phenylboronic acid.

Step 2 : (1-{](6-Chloro-5-phenylpyridin-3-yl)oxy[methylicyclopropyl]methylamine
dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 130-135°C

Mass spectrometry (ESI) m/z = 289.1094 Th ([M+H]")
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[1-({[5-(4-Chl orophenyl) pyridin-3-yl]oxy}methyl)cycl opr
opyl ] net hyl am ne di hydrochloride Step 1 : tort-Butyl
fl-(ff5-(4-chlorophenyl)pvridin-3-ylloxyl methyl)cycl opr

opyl I - nmet hyl earbamate 10 Thg conpound is obtained in
accordance with the procedure of Step 1 of Exanple 1,
Eggt o he repl acenent of (3-methoxyphenyl)boronic acid

2chl orophenyl )boronic acid. Step 2
[1i({[6{CH1Brd-3-(Fh @R PipheaN) pyRidin Biylloxy Mhé oy ) tyaréproby fnetigimine
gg{lhnetllylan1ne di hydrochl ori de The conpound is
raelediden accordance with the procedure of Step 2 of
Exanple 2, using 15 the conmpound obtained in the above
Step 1. Nblting poi nt (cap) : 208-213C Mass
Stapect rearBiutyy [X-BH-&hloto514-28 ARGy Dy i diiBE) [ focy i piidyelo-
8 [1-({ [6-Ch to ro-5-(3-m ethoxyphenyl) pyridin-3-yl]
oxy} ! pyl]- 20 met hyl am ne
di hydrochloride Step 1 : tert-Butyl
f1-(fl 6-ehl oro-5-(3-nethoxyphenyl)pvridin-3-yl Il oxyl naet
Theydonpooytisaybtaimd ihrmetdrgdrca mbtinthe prothdure oﬁﬁt@p AcbfiBxample 1, using

oA SR A W PSP i
re?ﬁcéﬁlﬁt Gfgglﬁﬂb'ﬂigxﬂfheﬁ)ﬂ%ﬁ@: h@A with Sil?iﬂethyﬁ Eéhg%boromc acid.
(0]

ro-5-(3-mnetl:oxvphenyl)pvridin | oxyl met
hyl ) cyclopropyllnethylanlne di hvdrochl ori de The
b d

! = 1 , ' A 4 {
t he apnie ocy,loﬁdéVBss spect r onet ry (ESI ) mz =
319.1 Ample 9 :

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 150-155°C

Mass spectrometry (EST) m/z = 303.1249 Th ((M+H]")

Example 11 :
[1-({[5-(4-Methoxyphenyl)pyridin-3-ylJoxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-(#6-chloro-5-(4-methoxyphenyl)pyridin-3-ylJoxy}methyl)cyclo-

propyl]methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 2 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (4-meth0xyphenyl)boronic acid.
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Ex (1-{[(6-Chl oro-5-phenyl pyridin-3-yl)oxy] net hyl }

cycl opropyl ) net hyl am ne di hydrochloride Step I :

tert-Butyl

(1-ff(6-chl oro-5-phenyl pyridin-3-yl)oxyl metl eyl cycl opr

opyl )- 10 net hyl carbanzate Tde conpound is obtained in

accordance with the procedure of Step 1 of Exanple 1,
St@eusgﬁﬁnE g*méé-@ﬂ_t&%%?ﬂ (mvz)nvm? %ﬂ}wl o&gzg%#gl Ecsytffgag;dogogzgmtga& layine

vpul at b urll L CATTU v

( 3- nediyeiehyd ) boroni c acid with phenyl boronic acid.

15 Step 2 @ (1-

ff(6-Chl oro-5-phe),iylpyridin-3-yl)oxyl nethylleycl oprop

| di chl qr Q

Thé C{)nﬁguﬁl fgnrybgbg%egrﬂ ragﬁégo(g&’anc% gvlt;h(:zﬁe E’g%cg“ U$§ gtg? 2§t‘cf Exalilple 2, using
theEa@mmﬁuﬁdBbtali&dngthetdbevec@tﬂpQund obt ained in the above

Step 1. Meltin poLnt (cap) : 130-135C 20 Mass
M L 21(8§s]| @z = 289.1094 Th ([M+H ") Exanpl e

M sty (ES0402 7 1SS0 SR i .31 ony) et vy

) cycl opropyl ] nethylan1ne d|hydrochloride Step 1
tert Biltyl
E chl or o- 5- (4- et hyl phenyl ) pvri di n- 3-yl | oxyl met hyl

”%E"‘?ﬂgﬁ“ﬁ R g A S TP A ATERF g ety laine
hyfxedhpéréadel, using the conpound of Preparation 2 |nstead

of the conmpound of Preparation 1 and with the
repl acenent of (3-nethoxyphenyl)boronic acid with

or O- yT phenyT) pvri1 di n- OXV} e
|)cyaLapLﬂpgﬂMmmﬁgmyz1o am ne dlhydrochlorlde The
conpound is obtained in accordance with the procedure
of Step 2 of Exanple 2, using the conmpound obtained in
THeh@n@ldai® isSbietingd in accordance with the procedure of Step 1 of Example 1 by

reacting 1.1 g of the compound of Preparation 2 and 0.7 g of (4-nitrophenyl)boronic acid.
Chromatography on silica gel (dichloromethane/tetrahydrofuran : 97/3) allows 0.63 g of

the expected product to be obtained.

Step 2 : [1-($]6-Chloro-5-(4-nitrophenvlpyridin-3-ylloxy}methvl)cyclopropyl]-

methylamine hydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 145-150°C

Mass spectrometry (ESI) m/z = 334.0945 Th ([M+H]")
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Mel ting point (cap) : 150-155C Mass spectronetry (ESI)
mz 303.1249 Th ([MtH F) 15 Examlc 11 :

[ 1- ({[ 5- (4- Met hoxyphenyl ) pyridin-3-yl] oxy}
nethyl)cyclopropylInethylanine di hydrochl oride Step I:
tert-Butyl

h- (f1 6-chl oro-5-(4- nethoxyphenyl)pvrldln 3-yl I oxyl met hy

E IEcgclf; propyl | met hyl car banat e 20 The conpound i s
X d in accordance with the procedure of Step I of

[1- mt%n&mpﬁéﬁﬂﬁ,yrmﬁ-scﬂm?}m&h?bc,Pei@;%@ﬂn@ﬁly&mmt ead
the conpound of Preparation and 'wi t he
hYdEpthEhEnt of (3-nmet hoxyphenyl)boronic acid with
(4- met hoxyphenyl ) boronic acid. -33- Step 2 : 1-(f
f5- (4- Met hoxyphenyl ) pvri di n- 3-y// oxyl met hyl ) cycl opr opyl
Stdpiet R-BRIF1-(F5 0% BiroSHISIOp TR 1) S IIRLEHI 10X b i) dYeld-
I'n accordance wth the procedure of Step 2 of Exanple
2, ugienyllmesylearh@mated obt ai ned in the above Step 1. 5
Mel ting point (cap) : 180-185C Mass spectronetry (ESI)
rnfz = 319.1199 Th ([M+H]) Exanple 12 :
Thé teripdrtrdGh bbiaineliff decordancpivith yiie) pryedddienofStyy ] oRE*mplhylz, with
thetrg]%llgclz%%{lop%( (4] mgg})}?enly rbpor%?nc ar(]:ldd\{n%(l: P4| ghrlé)r%le)hélnc})/l)%gromc acid.
fl-(ff6- chloro 5- (4-ni trophenyl ) pvridi n-3-yl | oxyl net hyl
)cycl o- propyl | net hyl car bamat e The conpound i s obtai ned
Stap?_adi-af[dtddhiaonophemipynidinct ooy mbthsl) exeldpredy! knxeaknikmeink
by reacti g 1 g of the conmpound of Preparation 2 and
0.7 éﬂgﬂzﬁzlﬁéﬁrophenyl)boronlc acid. Chromat ography
on silica gel (dichloronethane/tetrahydrofuran : 97/3)

allows 0.63 g of 15 the expected product to be ]
The lsompemndl is obtained in accordance with the procedure of Step 2 of Example 2, using

the compound obtained in the above Step 1.
Melting point (cap) : 160-165°C
Mass spectrometry (ESI) m/z = 323.0699 Th ([M+H]")

Example 14 :
[4-(2-Chloro-5-{[1-(methylamino)cyclopropyljmethoxy}pyridin-3-yl) phenyljmethanol
dihydrochloride

Step 1 : tert-Butyl {1-[({6-chloro-5-[4-(hydroxymethyl)phenyl]pyridin-3-yl}oxy)methyl]-

cyclopropyl}lmethyvicarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 2 instead of the compound of Preparation 1 and with the
replacement of (3-methoxyphenyl)boronic acid with (4-hydroxymethylphenyl)boronic

acid.
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Step 2 :
fl-(f16-Chloro-5-(4-nitrophenyl)pvridin-3-ylloxyl nmethyl
)cycl opropyl | - net hyl am ne hydrochl ori de The conpound
is obtained in accordance with the procedure of Step 2
of Exanple 2, using the copmpaund obtained in the above
Step 1. 20 Melting point (cap) : 145-150C Mass

(9l ot 7 3.0 (

oxy} {Wb?X%DI?M&PzGDJIQ@W&oMﬁHé' am ne hydrochloride Step
. tent-Butyl

[1.(ff6 chl or o- 5- (4 chloroplzenyl)pvridin 3-yl I oxyl nzet

AR AEAPE B OBEA R R B Sl B2 4 Byt woine
th&@muad bBtaindtif thetddgvd Sﬂ@b acenent of

(4 nitro henyl boronlc acild with
¥6reni c acid. Step 2:

R P R S o

is obtained in accordance with the procedure of Step 2
of Exapple 2, using the conpound obtained in the above
!QQEQ§=4§'N®Iting poi nt (cap): 160-165C Mass spectronetry

R AR oy TR s

dihytlmoelBoyidg phenyl | net hanol  di hydrochloride Step 1 :
tent - But yl
fl-1({6-chloro-5-f4- (hydroxynzetlzyl)phenylIpyr|d|n 3-y

of [nathyigeribamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 3 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (4-chlorophenyl)boronic acid.

Step 2 : [1-({[5-(4-Chlorophenyl)-6-methylpyridin-3-vlJoxy}methvl)cyclopropyl]-

methylamine dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 194-199°C

Mass spectrometry (ESI) m/z = 303.1 Th ((M+H]")
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20 the conpound of Preparation 2 instead of the
conpound of Preparation 1 and with the replacenent of
( 3- met hoxyphenyl ) boronic acid with
(4- hydr oxymet hyl phenyl ) boronic acid. -35- Step 2:
f4-(2-Chloro-5-f/1- (et hyl angfo) cycl opropyl / nzet hoxy} py
ridizz-3 yl)phenvllmethanol dihydrochloride The
£SQ d is obtained in accordance with the procedure
=%%25§&i§ ‘2 of Exanple 1, using the conpound obtained in
the above Step 1. 5 Nblting poi nt (cap) : 142-146C Mass
spectronetry (ESI) mz = 319 Th ([M+H +) Exanple 15
[1f(ﬂS((ﬁf@ﬂ()mmm})tﬁameﬂwll)}‘r@im&ﬂwxm}’mﬁdlybcﬁlwl]opyl]methylamme
hyl ) cycl opr opyl ] net hyl am ne di hydrochl ori de 10
dl§¥%%nﬁo:r lydl[ ert - But yl
fl-(ff5-(4-c/zloroplzenyl)-6-methylpyridin-3-ylloxy}net
‘ghyl)cyclo rop IInzethyIcarbanzaBg The c%npound i's

Exan‘p(! el ém g;ﬁnpgh !2; Egm%gtrmound of Preparation 3 i nst ead

of ation | and with the

replacenent of (3- nethoxyphenyl)boronlc acid with

(4-chl or gph yI)boronlc acid. 15

160(11?1?511(? - %ﬁ% BioiprerRFgncs w@tth%w%ﬁqra PhStepy efdSspmpket using

th@XBﬁlgﬁlﬁdépr; P%Haﬁoﬂ'ﬁt eAD %f gé/o‘?ﬁﬂ ! I‘%éﬁaggno-ﬁh? and with the

tained in accor ance wth th rocedure

repiﬁcﬁuaﬂp oP(Gafmetiraygherylhorastc agd withe3 aﬂltqnqﬂmdylgibﬁramn acidi n
the above Step 1. Melting point (cap) : 194-199C 20
Mass spectronetry (ESI) mlz = 303.1 Th ([ MtH +) - 36-

SrExa W}]W{@B-Chlorophenvl)-6—metlzvlpvridin-3-vlloxv}methvl)cvclopropvl]—

methylamine dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 223-227°C

Mass spectrometry (EST) m/z = 303.1 Th ((M+H]")

Example 17 :
3-(2-Methyl-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3~-yl)benzonitrile
dihydrochloride

Step 1 : tert-Butyl [1-({]5-(3-cyanophenyl)-6-methylpyridin-3-ylJoxy}methyl)cyclo-

propvl]methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 3 instead of the compoﬁnd of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (3-cyanophenyl)boronic acid.



10

15

[ 2-({ [5-(3-Chl orophenyl)-6-nethyl pyridin-3-yl] oxy}
met hyl ) cycl opropyl ] nethyl am ne di hydrochl oride Step
1. tert-Butyl
| -((/5-(3-ehlorophenvl)-6-nethyl pyridin-3-ylloxy3netl:y
I')- 5 cvcl opropyl | met hyl car hggmt e The conpound i s
obtai ned in accordance with the procedure of Step 1 of
¥ sy lan 2 athox t?z-j’-vl)be(lez?gnztrtle
repl ags tghgt,d(gs met hoxyphenyl ) bor onic acid with
(3- chY_o%he_nleborom c acid. Step 2 :
11- (f1 5-(3-Chl or ophenyl) - 6- net hyl pyri di n- 3-yl | oxyl met hv
T]ilg W@O(Dpd oppitdinedli aceirtiylcamithabie hyodedehbbStep@ of ligample 2, using
obt.ai in accordance with the procedure
thSFO %z"bgarmeééaﬁfﬂ?g’ ¢ St L ng the conpound obtained in
Mehglgq,eﬁl\(eca§§ ep381247|‘v’glt| ng poi nt (cap) : 223-227C Mass
spectrometry IE&ESI mz = 303.1 Th ([MrH ") 15 Exanple
MWS spgetyomaiast (gl 1847 194 Hrh KiN&lH ho) cycl opropyl ]
nmet hoxy} pyr i di n- 3- yl )benzonitrile dihydrochloride Step
| : tert-Butyl
fgdmﬁm 18-:( 3- cyanophenyl ) - 6- met hyl pyri di n- 3- vl 7oxy} net hyl
C tﬁpr opyl I meth yl carbamate 20 The conpound is
6%%/3&?‘}1‘@ {[h-(metirlaminacyaaropyibm pthoxkpyridins-ydthepzdnitile
h@%?iﬁ , using the conpound of Preparation 3 instead
e conpound of Preparation 1 and with the
repl acenent of (3-nethoxyphenyl)boronic aC| d wth

(3- cyanohenyl boronlc aC|d -37 Ste 2
Step ot Byl aiq :

i di n%i éiz?},}%g;}mgéﬁwt‘g di hydr ochI ori de The conpound is
obt ai th the procedure of Step 2 of
Exanple 2, using the corrpound obt ai ned in the above

Tl @mpbund is obtained in accordance with the procedure of Step 1 of Example 12, with

the replacement of (4-nitrophenyl)boronic acid with (4-cyanophenyl)boronic acid.

Step 2 : 4-(2-Chloro-5-{[1-(methylamino)cyclopropyl]methoxylpyridin-3-vl) benzonitrile
hydrochloride

- 8 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 0.6 g of the

compound obtained in the above Step 1 in 100 ml of acetonitrile. After stirring for
16 hours, the reaction mixture is diluted with ether and the precipitate is filtered off. The
precipitate is dissolved in ethanol, the solution is concentrated and then the residue
obtained is dissolved again in ethanol. After dilution with ether and filtration, 0.53 g of the
expected compound is obtained.

Melting point (cap) : 215-220°C

Mass spectrometry (ESI) m/z = 314 Th ((M+H]")
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5 Melting point (cap) : 238-242C Mass spectronetry (ESI

=294.2 Th ([MtH +) Exammle 18 : 4-(2-Chloro-5-{

[ 1- (et hyl am no) cycl opropyl] m

et hoxy} pyridi n-3-yl)benzonitrile hydrochloride 10 Step

1 : tert-Butyl -38-

| - (f[6-chl oro-5-(4-cyanophenvl) pyridi n-3-yl | oxy3net hyl)
S cl 07 Pr opyl | met hyl car banat e The conpound i s obtai ned
%g#%{%éerdance with the procedure of Step 1 of Exanple

4-Q2v lemﬂJS-{[lﬂﬁef@@irﬁﬁ%ﬁ@@h@%mﬁﬁn&hbiﬁ pﬁﬂiﬂ—égﬂb@ﬁﬁoﬁitrile
.acid with (4-cyanophenyl)boronic acid.” Step X

dilgydrpcldarideo- 5-ff | - (et | eyl ami no) cycl opropyl | nzet | i oxy}p
yridi n-3-yl)benzonitrile 15 hydrochloride 8 ml of 4N
hydrochloric acid solution in dioxane are added to a

Stepl vtreBpl [0-F 594 akdpenfip-onpehilp plidial Ny Pmbdel) cyclo-
above Step 1 in 100 nl of acetonitrile. After stirring
for ELBEHZﬂﬂQ.tJ_C@ﬂQéL'ﬂ@action mxture is diluted with
ether and the precipitate is filtered off. The
precipitate is dissolved in ethanol, the solution is
The @oogntudis ettaared ih hetwrddnee méthithtipro2@hoboBStepd dfExample 1, using

di ssol vngd ain i.n et.hano) . After di liti n wth ether
r d’fg)é

the, Fiempondly % TigRaraions 3 igstead phihe qopmopp FRIERIeE | gnd with the
Ricicnesk (3MREthb RSB MordE@RNd with k2= iﬂ%% h ic gcid.

re}ss;pectrorre(try (E)glq))gﬁr?i);vo2 314 TW(%I\/&E )S-é?@?)%%ogncp?céd

19: 4-(2-Methyl -5-{[1-(nethyl am no)cycl opropyl |

m:'} h o/r;s . Wiy 9'5[] _I?’-_rmzt}lbﬁlnmzigo Ictcrl(l)l 5 nlzeht g)g Cl)'lt ug-|3-d? b%ltzzz%)zitrile

[ 1- ([diydrbcmyapophenvl ) - 6- met hyl pyri di n-3-yi | oxy} ne8eyl

)cyclo- 5 propyl | net hyl carbanate The conpound is

obtai ned in accordance with the procedure of Step 1 of

Th%%"él%l)&ndli's oﬁﬁaﬁr{ég in accordance with the procedure of Step 2 of Example 18,

using the compound obtained in the above Step 1.
Melting point (cap) : 220-224°C
Mass spectrometry (ESI) m/z = 294.1622 Th ([M+H]")

Example 20 :
4-(5-{[1-(Methylamino)cyclopropylJmethoxy}pyridin-3-yl)benzonitrile
dihydrochloride

Step 1 : tert-Butyl [1-($]5-(4-cyanophenyl)pyridin-3-vl]oxy}methyl)cyclopropyl]methyl-

carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (4-cyanophenyl)boronic acid.
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the conpound of Preparation 3 instead of the conpound
of Preparation 1 and with the replacenent of

( 3- met hox) phenyl ) boronic acid with

(4- cyanophenyl ) boronic acid. Step 2 :

4-(2-Methyl -5-f[]-(nmetlryl anggo) cycl opr opyl | met hoxy/ pyr
i din-3-yl)benzonitrile 10 di hydrochl oride The conpound

5 sng_ ned N,.gecor dan ervvl};h tlhe_ ro g’el(_j Ir sz St ep 2

aboved,-&,ggdyo;,-plgl ting point (cap) : 220-224C Mass
spectToOmetry ) mz = 294.1622 Th ([MH ') 15
Exanple 20 : 4-(5-{[1-(Methyl am no)cycl opropyl]
7. m,tl %? Qﬁuﬁ% Laltcgﬁicnéc%& YL R8078N dhldoS of® é%ygd{)p DL lcgrqllpguendsotb?a?ned in
thé dbdilel $tef 4- yRRapheNFChipyondlhane- Afit bixik TeeLhhbhly teaPaction

ropyl | nethyi - carbamate 20 The conpound I's obtained in
mxEES AY SAREIRER to Y Rse ead drlenotp 8t epniktye Exdspeomethane and

0 15 S AEETN LSRR O9EGRIA B e

sodtu(b s{lphaté Meid! thgh concentrated. Chromatography of the residue on silica gel
wni no) cVcl opropyl | met hoxy/ pyri di n-3-yl)benzonitrile )
(tolyengathsasl ST QLAY the base o e JesBrb BR8P Hspladed. Following

5 g%l ieep i,o%dgg%@go%ﬂg?&ﬂﬁiccﬁ? QMHQ%@ Bt 8hBeHltration

di@sggﬁgﬁto?t

In the above di ch onet hane.

anAfdireng, <t 52 g bhihefeapec@ grodircs js dbkeenadeaction 5 mixture is
concent rated ess and taken up in a mxture of

h&#%ﬁﬁ@¥%§@?haﬁ%”ﬂ%%&saturateq aqueous sodi um car bonat e

MEQ! HEdiRhetr T NESHNABN ssPhrser gvdegant ed of f, dried over
sodi um sul phate and t hen concentrated. Chromatography

of the residue on silica gel (toluene/ethanol : 93/7)
Eallqgg!the base of the desired conpound to be isol ated.
Fng dissolution of the base in ether, addition
3-g5-{ VIR Riih &) cpd b prrop9l] Hietiixy ) py rediRS-yl) Benlzbhidtileon
dihydrochloride

Step 1 : tert-Butyl [1-({]5-(3-cyanophenyl)pyridin-3-ylJoxy}methyl)cyclopropyl]methyl-

carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (3-cyanophenyl)boronic acid.

Step 2 : 3-(5-{[1-(Methylamino)cyclopropyl]methoxylpyridin-3-vl)benzonitrile
dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 20,
using the compound obtained in the above Step 1. '

Melting point (cap) : 110-120°C

Mass spectrometry (ESI) m/z = 280.1435 Th ((M+H]")
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10 and drying, 0.52 g of the expected product is

obt ai ned. Melting point (cap) : 150-160C Mass

spectrometry (ESI) mlz = 280.1439 Th ([ M+H] +) Exanpl e

21

3-(5-{[1- (Met hyl am no) cycl opuepyl ] met hoxy} pyri di n-3-yl)

benzonitrile 15 di hydrochloride Step I: tert-Butyl
wdd [,3-.(3-cyanophenyl ) pyri di n-3-yl | oxyl metl :vl)cycl opr
=%%%é$#éthyl car bamat e The conpound is obtained in
[13(‘{{50(4‘3’@H5901Yﬁén§l)tdjﬂu @??ﬂ?ﬂ-g-y‘i’]foxﬁ thfl)égffclo%*%]lﬁediylamme

wth he repl acenent o 3- met'hoXyphenyl”) boroni ¢ aci d
Emhpﬁﬂeedeyanophenyl)boron|c acid. 20 Step 2 :

3-(5-{[]-(Met hyl am no) cycl opropyl | net hoxy} pyri di n-3-yl)

benzonitrile dihydrochloride The conpound is obtained
Step) 13CLpk BANE F1-107 5-1¥-EH16roph OB2)06L R0 ASpy RO -9 6y R By felo-

20, using the conpound obtal ned in the above Step 1.

Mel t i hylc ate 110- 120C 25 Mass spectronetry

(ESI) mz = 280.1435 Th ([ M+H +) -40- Exanple 22: [1-({

[ 5- (4- Chl orophenyl ) -6-fl uoropyridin-3-yl] oxy}
Theeddmydonay ¢ apsiogd/in] acomitiydeanitinge phycddwe b StepdleofJEegnple 1, using

tert But yl . . . .
the foznﬂﬂpsm{ af Erparagpn énipsiead of IﬂEF‘oF‘BBWLP]Si qf Pyeparatipyy | e pyith the
e e T P o Gy Db peig

Exanple 1, using the conpound of Preparatlon 4 |nstead

orephen ) pRridin ethyl)cy
( 4 Ch;anl F}nﬁzﬂ)!ll @l%cl?[&bﬁe aci d St ep 2 -
(2-(f orophenyl)-6-fl uoropyridi n-3-yl I oxyl net hy
') cycl opropyl | -
2.5 ml of trifluoroacetic acid are added to a solution of 0.4 g of the compound of the above

Step 1 in 5 ml of dichloromethane. After stirring for 20 hours, the reaction mixture is
concentrated to dryness and taken up in a mixture of dichloromethane and saturated
aqueous sodium carbonate solution. The organic phase is decanted off, dried over sodium
sulphate and then concentrated. The base obtained is taken up in ethanol, and the
hydrochloride is precipitated by addition of hydrochloric acid solution in ether and then
dilution with ether. After filtration and drying, 0.24 g of the expected product is obtained.
Melting point (cap) : 55-60°C

Mass spectrometry (ESI) m/z = 307.1043 Th ([M+H])

Example 23 :
[1-({[5-(3-Chlorophenyl)-6-fluoropyridin-3-yljoxy}methyl)cyclopropyl]methylamine
hydrochloride

Step 1 : tert-Butyl /1-({[5-(3-clzIoroplzenvl)-6-ﬂuoropﬁridin-.?—vl]oxv}methvl)cvclo—

propvl]methvicarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
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10 nmet hyl am ne hydrochloride 2.5 m of trifluoroacetic
acid are added to a solution of 0.4 g of the conpound
of the above Step 1 in 5 m of dichloronethane. After
stirring for 20 hours, the reaction mxture is
concentrated to dryness and_jgken up in a m xture of

di chl or onet hane and saturated aqueous sodi um carbonate

0 St € pRIEn 4 CHOAT LB Enas o6 o inctisach atd Sith the
replRtcRh A Ef (3SmbRKRyhHeRy ) bretin 3Ne lvvigl}g@f&hlo?@phehyl%&%hb acihde

IS precipitated by addition of hydrochloric” aci
solution in ether and then dilution with ether. After

Stzbt - - ?gizjldr ".I!l 4'0 1din

Siom Ve DO TF oo — SXV BHEIIAGRLLD

spect gemplaininé BFyirothloride307. 1043 Th ([ M+l -1]") 20
Exanmpl e 23 [ 1- 5- (3- Chl or ophenyl ) -6-fl uo

ropyridin-3-yl] oxy}nethyl)cyclopropyl] nmethyla mne

ige: : - .

THRERBPEAY R R aleora it kit broccdure of Stsp 2 of Exampple 22
usitlg)thy cdmpount] @piditedet theydboas Bepdt e 25 The conpound is

optai ned in accordance with the procedure of Step 1 of
M tca s‘%g13-04@ t he conpound of Preparation 4
Mh&steadnrb -t LOHIC repagati on | and with the

a%h ry <E9n9ﬂfzp°%tﬂguﬂfs ﬁ@f{) i)

repl acement of (3-ne xyphen onic acid with
(3-chl orophenyl )boronic acid. Step 2 :
E; 1- §!f ég-_(S- Chl or ophenyl ) - 6-f 1 uor opyri di n- 3- vl | oxyl net hy
propyl | - nmet hyl anzi ne dil zydrochl oride 5 The
4-@01?%%1@-p[ﬁf(labﬁ@lzriﬁﬂmgcﬁ,ﬁ%ﬁﬂmmsow}b{ﬂriaﬁesm)ﬁaﬁ%{tﬁle
of Step 2 of Exanple , usi'ng the  cohpound”obt ai ned
hyidyoelleridbove Step 1. Melting point (cap) : 126-130C
Mass spectronetry (ESI) mlz = 307.1018 Th ([ MtH] +)
Exanpl e 24 :

Step 1 : tert-Butyl [1-({[6-fluoro-5-(4-cyanophenyl)pyridin-3-ylloxv}imethvl)cyclo-

propyl]methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 4 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (4-cyanophenyl)boronic acid.

Step 2 : 4-(2-Fluoro-5-{[1-(methylamino)cyclopropyllmethoxyppyridin-3-vl)benzonitrile

hydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 22,
using the compound obtained in the above Step 1.

Melting point (cap) : 90-105°C

. Mass spectrometry (ESI) m/z = 298.1370 Th ([M+H] ") |
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10
4-(2-Fluoro-5-([1- (et hyl am no) cycl opropyl ] net hoxy} pyri
di n-3-yl ) benzonitrile hydrochloride Step 1

tert-Butyl

f1-(f16-fuoro-5-(4-cyanophenyi) pyridin-3-vlloxvln:ethyl
)cycl o- propyl | nmet hyl car banat e The conpound i s obtai ned

E%ﬁnggagrdance with the procedure of Step 1 of Exanple

15 the conpound of Preparation 4 instead of

3- (ZlEltﬁ)OmSO{lFMm@fhyFﬁﬁﬂa}@EloﬁBo;i&l]ﬂﬂ@hmt)l}Byhﬂﬁi-?a-&ﬁﬁbx%ﬁﬁ?i‘l@
of (3-nethoxyphenyl)boronic acid wt

hydroehlaridphenyl ) boroni ¢ acid. Step 2 :
4-(2-Fluoro-5-ff1-(nmetlzyl am no) cycl opropyl | nzet hoxy! py
ridin-3-yl)benzonitrile hydrochloride The conmpound is

Stef ai metdBimnl He@for flveoro - (- vanbpieenpl) ptdiis3eyl by Sh& Pyl Reyelb-
Exanple 2 20 using the conmpound obtained in the
abov th poi nt (cap) : 90-105C Mass
spectronetry (ESI) mz = 298.1370 Th ([ MtH] +) -42-
Exanpl e 25

Ti8-qoprplind rsootBaifddlin @oeirtigrcamithahe priceure py Blepet dfdxpdipler 1, using

th(%j Ié;?{n%%%qc{/&e grze?ogga 1<r)r|1 |4emstechi OP Qel c?c{rrllgo%ngto%pPr%pa:ration 1 and with the
re§1&ce(n{én6of mreﬂam%%;(h%mﬁym&ﬁa 8aN k\)ﬂ@%/gmc%ﬁbpﬁemwly%@yl

cyclo- 5 propyl yl car bamat e The conpound i s
obtai ned in accordance with the procedure of Step 1 of

2R 2 =L L10] (Hg [t f—&fbenzomtnle
replaﬁ Mﬁmb(3 nEthoxyphenyI)boronlc acid with
(3- cyanop%enyl)boronlc acid. Step 2 :
3-(2-Fl uoro-5-ull- (nethylanino)cyclopropyiJnEthovapyri
I 03 I Vi Q
TS, okl AERERN th BeorihoPHE Y Bouifird BE ST Pgbre 22
usingatpten@dind dbsiineg it e abonpBigpd. obt ai ned in the above
Maltinp point (cap) : 211-215°C
Mass spectrometry (ESI) m/z = 298.1363 Th ([M-+H]")

Example 26 :
[1-({[6-Chloro-5-(4-fluorophenyl)pyridin-3-yljoxy}methyl)cyclopropyl]methylamine
hydrochloride

0.16 g of tetrakis(triphenylphosphine)palladium (Pd(PPhs)4) are added, under argon, to a
solution of 1.63 g of the compound of Preparation 2 in 30 ml of toluene. The mixture is
stirred for 45 minutes and then a solution of 0.59 g of (4-fluorophenyl)boronic acid in
15 ml of ethanol and 15 ml of saturated aqueous sodium hydrogen carbonate solution are
added. The reaction mixture is heated for 4 hours 30 minutes at 85°C and then filtered and
decanted. The organic phase is dried over sodium sulphate and concentrated to obtain
1.95g of crude coupling product. The crude product is dissolved in 15 ml of
dichloromethane and then 3.5 ml of trifluoroacetic acid are added. After stirring for

20 hours, deprotection is complete and the reaction mixture is concentrated. The residue
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Mel ting point (cap) : 211-215C Mass spectronetry (ESI)
mz = 298.1363 Th ([MtH] ") 15 Exanple 26: [ 1-({ [6-C
hl o ro-5-(4-fluoroph enyl)pyridin-3-yl] oxy}

nmet hyl )cycl op ropyl] methylam ne hydrochloride 0.16 ¢
of tetrakis(triphenyl phospl upe) pal | adi um ( Pd( PPh3) 4)
are added, under argon, to a solution of 1.63 g of the

oo R ShaBGBREE b B s 255 R oncte o :
1090128 it® wér/dbeRitdletiflidrohdedor RN NY40V W DHY. CTIREC icBrohfitography
15 M of ethanol and 15 ml of saturated aqueous sodi um

frasyiemso genansdyssé radecoseltingd, gRd dhen theddestonitTile iy esandraed off. The

I X 1 ' {ed f - h 0 m t 85 d
R, DRSS 0 B 35  e
catbomnte snd sutve Gudnph ak @adativite BEeNdette A fle® dBMIRbVer sddifH sBlphate

of crude. coupling. product. The crude product is
angicgBisniaiing the przapic Rhpse thedhashprigpeisihsselvadén ethanplang 1.5 ml of
. r . |. o r . .
f by @oofiic 12 sOREEh 1 AR BB dE B8Ry Ol Rl idd Afstattisation
there achitanedyiakituweshirg wilkn efet andtdeying, Thes g eSihdeepectddt product.
obt ai ned i s _chto graphed on an RP18 col um 12-25
ﬁ‘%g%g&'

Meling ppinf (Gap) ;, ic acid 1000/2.5 to

MARLBEAREREQTES D B/t gdﬁd@g@qﬁq@w)aci d : 750/ 250/ 2.5).

The chromafography fractions are anal ysed and

conbi ned, and then the acetonitrile is evaporated off.
]BThe! Zisidual aqueous solution is neutralised and then

éd wth solid sodium hydrogen 5 carbonate and

[1SABSe B Hdphe Iﬁa&ﬂﬁquiaiﬁ@&nuky}ﬁfeeﬁﬁjfycloﬁ&ﬁu:ﬂéﬂiyﬁaﬁne
over sodi um sul phate and concentrating the orgdanic
dihydroehloride base obtained is dissolved in ethanol and

1.5 mM of 4N hydrochloric acid solution in dioxane is

added. After concentration and crystallisation there
THescabicahd el obadited) in@sbidageamrith e hesceand o Bkatgple RB6Gwith the

% of the_ expected product. . Melting point Scap) )
replaegmend gl 41iduquariengherenis geid Wit @simyingpheny) bgypnigaoil. Th

MbdsM5Eddom FNAERYENZ L 304.1146 Th ((M+H]D

Example 28 :
[1-({[6-Chloro-5-(3-nitrophenyl)pyridin-3-ylJoxy} methyl)cyclopropyl]methylamine
hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (3-nitrophenyl)boronic acid.

Melting point (cap) : 229-232°C

Mass spectrometry (EST) m/z = 334.0923 Th ([M+H]")
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[ 1- ({[5-(3- Ami nophenyl ) - 6-chl oropyri di n-3-yl ]

oxy} nmet hyl ) cycl opropyl ] net hyl am ne di hydrochl ori de The

compound i s obtained in accordance with the procedure

of Exanple 26, with the 15 replacenent of

(4-fl uorophenyl ) boronic acidqgmith

( 3-am nophenyl ) boroni ¢ acid. Mass spectronetry (ESI)
304.1146 Th ([ MrH +) Exanple 28 :

in/ :
Eé%%% Chl or o-5- (3-ni trophenyl ) pyridin-3-yl]
{1$m}@mms)[axﬂeﬂmwmbheﬂlm&m3 1}&%%21}%%&%89}-

he conpound is obtai'ned in accordance wt
mﬁhﬁb@dmélhyﬂrw% 26, with the replacenment of
(4-fluorophenyl)boronic acid with
(3-nitrophenyl)boronic acid. Melting point (cap) :
Th%Z‘Bm%&ZIﬁ M’}ﬁf‘algﬁﬁﬁ h&@mnﬁé/ witE8le) protetiure F3aBPl326l Rvith the
+ - a .
1e}#&@@[ﬂ(@{l@O%t@%Ol@l@pﬂDW@mﬁ91:1tim161) (Brreethyfipgphicaypbaoyic peidy
Mélﬂﬁé Eéﬁlnl (Cgé)c ORI QRYEY - met hyl am ne di hydrochl oride The
1bt ai ned in accordance with the procedure
Mads sfocaopleey ZBSDwivtz - 33560955 TheMaBgnent of
(4-fl uorophenyl)boronic acid with
(4- et hyl t hi ophenyl )boronic acid. Melting point (cap)
#3d48C Mass spectronetry (ESI) rn/z = 335.0952 Th
Exanmple 30 : [1-({
[1{(ﬁ6fﬁ‘hlorw5-f§?(em)?%l?dyp)pgﬁﬂl®igygpﬂy}amahylilllbqycmgyt}p_lgfhlldnqthylamine
. r o met hyl am ne I hydrochl ori de e
d‘ﬁ%‘ﬁ:ﬂg@ﬁﬁ‘%s obtai ned in accordance with the procedure
of Exanple 26, with the replacement of
(4-fluorophenyl)boronic acid wth

Tl(emeatphwqolﬁ @hﬁallr)eldon eedosdamet with thesprotesyreel Exanpéeads, with the
reﬂiacement (% (4-fluorophenyl)boronic acid with (4-ethylphenyl)boronic acid.

Melting point (cap) : 112-114°C
Mass spectrometry (ESI) m/z = 317.1382 Th ([M+H]")

Example 31 :
[1-({[6-Chloro-5-(2-methylphenyl)pyridin-3-yl]oxy}methyl)cyclopropyl]methylamine
hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (2-methylphenyl)boronic acid.
Melting point (cap) : 130-132°C

Mass spectrometry (EST) m/z = 303.1326 Th ((M+H]")

Example 32 :
[1-({[6-Chloro-5-(3-fluorophenyl)pyridin-3-yljoxy}methyl)cyclopropyljmethylamine
hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
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Mass spectronetry (ESI) mz = 317.1382 Th ([ Ml 1]+) 15
Exanpl e 31

[ 1- ({[ 6- Chl oro-5-(2-net hyl phenyl ) pyridi n-3-yl ] oxy} net hy
| )cycl opropyl] nethylam ne hydrochloride The conmpound
is obtained in accordance wi.i4L t he procedure of Exanple
26, with the replacenent of (4-fluorophenyl)boronic

.d wit - met,hyl phenyl ) bar ani Cld 2 N@Itln
reffiidineth b AacTERA OB BRI - %?wn%&qrow
M[agﬁé%ls&@(cﬁb)(IWﬁﬂsw Exanpl e 12OI [1-3( N }

oro uor en idin 0X
_ﬂﬁﬁmﬂgﬂﬂﬁmﬂéﬁBgﬁz 3&%0%%3&ﬁﬁ@*Hﬂ9drthlorlge 25 The
conpound i s obtained in accordance with the procedure

of Exanple 26, with the -45- replacenent of

EXanible 38 rophenyl)boronic acid with
(3-fluoro enyI bor oni ¢ aci d. N@Itln&lgolnt ca
y

[11(ﬂ§ (il?lstﬂ anethxlphenyhnyridip Ssyljoxy) methyboyclopropy ethylamine
anple 33 5
6-Ch|oro-5-(3-nethy|phenyl)pyridin-3-y||oxy}nethy
I)cyclopropyl]nethylanine hydrochl ori de The conpound

i's obtal ed i n ccorda ce W.th the ocedure of _Exanpl e
Thsgeo TP FABIT R RGRUTe Bihe PoE e Ao oAl e
I nt
ro A S R DRl ebran A O Shpherebl i 281,
Mgloiag poRo(cain) ([3MHUFC Exanpl e 34

SRR B 5.2 o

Example 34 :

[1-({[6-Chlore-5-(3-chlorophenyl)pyridin-3-ylJoxy}methyl)cyclopropyljmethylamine
hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (3-chlorophenyl)boronic acid.

Melting point (cap) : 182-184°C

Mass spectrometry (ESI) m/z = 323.0724 Th ([M+H])

Example 35 :
3-(2-Chloro-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3-yl)benzonitrile
hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (3-cyanophenyl)boronic acid.

Melting point (cap) : 228-232°C

Mass spectrometry (ESI) m/z = 314.1034 Th ((M+H] ")
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The conpound is obtained in accordance with the

procedure of Exanple 26, with the 15 replacenent of

(4-fl uorophenyl)boronic acid with (3-c

| or ophenyl ) boronic acid. Melting point (cap) : 182-184C

Mass spectronetry (ESI) mlz_&.323.0724 Th ([ MtH] +)

Exanpl e 35 3-(2-Chloro-5-f [1-(nethylam no)cycl opropyl ]
E net Eogé} pyridin-3-yl)benzonitrile 20 hydrochloride The

d is obtained in accordance with the procedure

1-Qf6-ExpFpl5e(22854-t¥indebh d: hexfyg)‘blyﬁﬂﬁf@ Q -

6(ﬁ4 fluor op?]_en ) bor oﬁgﬁaci W th (gﬁlgyg}r%‘gﬁ}el%/ylc)lobor oni c
pranylhnewyhmmg{wdrmhlqrmp) : 228-232C Mass spectrometry

(ESI) mz = 314.1034 Th ([ M+H +) -46- Examl e 36:

1- ({[6-Chloro-5-(2, 3, 4-tri met hoxyphenyl ) pyridi n-3-yl]
Thexoopphy li3 opelieed jar epyidhaet With ahé peodayde aghibamhsle 26hevith the

conpound_is_obtained in accordance with the procedure
re@@ceg@g‘h‘%ﬂ @-Bropliepph hasenic geid ézmhe@émﬁemm@hoxyp enyl)boronic acid.

- )poeenic acid wth

M%@%@ﬂéﬁgﬁgt gxf;fghgnyl )boronic acid. Melting point
M4ss apdctromb68 (ESD G/vbesk 99d88 Th@fd+HY ) (ESI ) m z = 379. 1433

Th ([ MtH +) Examml e 37

[1-({[6-Chloro-5-(3,4,5-trinmethoxyphenyl)pyridin-3-yll
ExXakést byl ) cycl o- 10 propyl I met hyl am ne hydrochl ori de

e ound i s obtained in accordance with the

[16t[6dSdaree5¢3,4Bxtrimpétho2phenyHpyiidia-3-yBotyd me thyifcy dlb-

4-f1 uor ophenyl ).boroni.c acid with
Pr%%vlif"%‘%?ﬁpwﬁa&y?fﬁg%ﬁ% boronic acid. Melting point
(cap) : 138-140C Mass spectronetry (ESI) mz = 379. 1436

Th ([ M*H(]i 1) U
The compound is obtained in accordance with the procedure of Example 26, with the

replacement of (4-fluorophenyl)boronic acid with (3,4,5-trimethoxyphenyl)boronic acid.
Melting point (cap) : 138-140°C
Mass spectrometry (ESI) m/z = 379.1436 Th ((M+H]")

Example 38 :
{1-[({5-[3,5-bis(Trifluoromethyl)phenyl]-6-chloropyridin-3-yl} oxy)methyljcyclo-
propyl}methylamine hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with [3,5-bis(trifluoromethyl)phenyl)]boronic
acid.

Melting point (cap) : 182-188°C

Mass spectrometry (EST) m/z = 425.0875 Th ([M+H]")
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15 Examl e 38
{1-1((5-[3,5-bis(Trifluoronethyl)phenyl]-6-chloropyrid
n-3-yl} oxy)methyl] cyclo- propyl}nethylam ne
hydr ochl ori de The conpound is obtained in accordance
with the procedure of Exanplg,26, with the replacenent
of (4-fluorophenyl)boronic acid with
3,5-his(trifluoromethyl)phenyl)]boronic 20 acid.
E £2¢ ‘poi nt (cap) : 182-188C Mass spectronetry (ESI)

U £ A bl DYPO okl
megthytarhine Jnydopahdpydd - net hyl am ne hydrochl ori de The

conpound i s obtained in accordance with the procedure
of Exanple 26, with the 5 replacenent of

THeA cdrthpUnaPR ESHAMRD [0 Bbordmt sl wMht fhe procedure of Example 26, with the
(2,5-d|f|uorophenylbgoronlc acid. "Melting point (cap)

replagepgent 49 (3 -flereplgpeOberonistacid WES(2,5-difluororB ey | I®8chidhcid.

Mt | - [1-
ﬂ%gg%ﬁﬁ%#gﬁgf?gggﬁgﬁghloEopgényl)pyridin-3-y|] oxy}

Mmtdw&ti@mhqﬁlsmm]=3zﬂomm§mﬂme hydrochl oride The
conpound i s obtained in accordance with the procedure
of Exanple 26, wth the replacenent of

etdnble4gr.ophenyl ) boronic acid with
=%é¥%?%?éhlorophenyl)boronic acid. Melting point (cap)
[1:({[AChIb43-S-@tsdichloeopKanyBpy vid nESl)] o Jin ethydfy clopBopyl
(%JWH]) 15 Exanmple 41 : [1-({
me y@ﬂ“&l"é‘yér‘(@,‘@-‘%‘? chl or ophenyl) pyri di n-3-yl ]
oxy} met hyl ) cycl opropyl ]- nethyl am ne hydrochl ori de

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (2,5-dichlorophenyl)boronic acid.
Melting point (cap) : 140-142°C

Mass spectrometry (ESI) m/z = 357.0330 Th ([M+H]")

Example 41 :
[1-({[6-Chloro-5-(3,5-dichlorophenyl)pyridin-3-ylJoxy}methyl)cyclopropyl]-

methylamine hydrochloride

The compound is obtained in accordance with the procedure of Example 26, with the
replacement of (4-fluorophenyl)boronic acid with (3,5-dichlorophenyl)boronic acid.
Melting point (cap) : 186-188°C

Mass spectrometry (ESI) m/z = 357.0308 Th ((M+H]")
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The conpound is obtained in accordance with the
procedure of Exanple 26, with the replacenent of

(4-fl uorophenyl)boronic acid with

(3, 5-di chl orophenyl )boronic acid. 20 Melting point

(cap) : 186-188C Mass spectrgyetry (ESI) mz = 357.0308
Th ([ M+H]) -48- Exanple 42 :

Chl or o-5- (2, 6-di chl orophenyl ) pyri di n-3-yl ]
=i§%§£%§hyl)cyclopropyl]nethyl am ne hydrochl ori de The
[1@@9&19% 532 ggilauaﬁq)tuﬁgy r e%?;@gﬁ%@@&%%yﬁﬁﬁ&%gﬂ&%thyl
an@nehydnmbbhshyl)boronlc acid with

(2, 6-di chl or ophenyl ) boroni ¢ aci d. Nblting poi nt (cap)
: 182-186C Mass spectronetry (ESI) nfz 357.0322 Th
THel &hiflound iF%8fERlca 1{‘13ac>c01’E1'ar1c{e3vv(tf-¥'tﬁ?:h |p9(fc@dl§i‘e{of Example 26, with the
[.1- (et hyl ami no) cycl opropyl ]
reglecemept phy(idHonohepyl)pshieniy Agid V\m@l (@dedightpriphenpdibouticocide
d tai ned in accordance with the
Mglﬁﬁ sl 1@2 12%@ 26, with the replacenent of
Médh-shdaoneph€nsl) e =@s7m3ae i (itA]H
({3-[(nethy|anino)carbonyl]phenyl})- bor oni ¢ aci d.
Mel ting point (cap) : 220-222C 15 Mass spectronetry
Eééiﬁg%%gtz = 346.1324 Th ([ MtH Exanpl e 44:

( 3- Met hyl phenyl ) pyri di n- 3-yl ] oxy}

N-l[@(mﬂllmd-C[ﬂ)*(ﬂnyﬂb]lalﬁﬁid)wcwﬁrﬂﬁyl il ethygly}pF hidot-3dd)phesyl]-1

acF‘P—“{‘@? By‘rr -c*’rlé‘fﬁk?l phenyl ) pyri di n-3-yl | oxy} net/ty4cycl opr
opyl | net byl - 20 carbamate The conpound is obtained in
accordance with the procedure of Step | of Exanple 1,

Thgi ¢dmpound is obtained in accordance with the procedure of Example 26, with the

replacement of (4-fluorophenyl)boronic acid with ({3-[(methylamino)carbonyl]phenyl})-
boronic acid.

vielting point (cap) : 220-222°C

Mass spectrometry (ESI) m/z = 346.1324 Th ([M-+H]")

Example 44 :
[1-({[S-(3-Methylphenyl)pyridin-3-yl]oxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-({]5-(3-methylphenvlpyridin-3-vl]oxyimethyl)cyclopropyllmethyl-

carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (3-methylphenyl)boronic acid.
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the repl acenent of (3-nethoxyphenyl)boronic acid with

( 3- et hyl phenyl ) boronic acid. -49- Step 2 :

(1- ({[5-(3-Met hyl phenyl ) pvridi n-3-yl | oxyl met hyl ) cycl opr
opyl I met hyl am ne di hydrochloride 25 m of 1.5N
hydrochl oric acid solution Lgethanol are added to 0.9
g of the conmpound obtained in the above Step 1. The

or derd,hﬂirggmphg‘;e depr ot ect| on. After Stl rri ng for a

further 20 hours, the reaction mxture is made up to
100 m with ether and the precipitate is filtered of f

2o By 105048, W SRS BF s gqouns

obfiZed=in268 ab&@5STEP 1( ["[Mtl'rﬂukime lsﬂstEi@’dnmk @04burs and then 10 ml of 6N
[5-(3-N_ trophen OEﬂ@rldln 3-y

hyssa?flwgf H$id) &l%tp%%ﬁgm} t%?ddﬁﬁnlﬁé)r it yamplait deprgisction. After

Sy 8 gt 2PHbke. e rnsion i s pds up 1,190 ) it gnd e

prepppitatets HiHeredad? iimhh‘ted td Bbfﬁhﬁo 64) gpﬁ thecbxpsctabpradmed i n

ccord.an e V\gi g Eg procedure of Step 1 of Exanple 1,
: p#l cafent of (3- et hoxyphenyl)boroni c acid

Mﬁ\éstsBecfn%n{é'n%fr( BRheRY D mr 1¥3k @fhE{fMQHI]@t ep
fr-({TT5- (3N trophenyl) pvridin-3-yll oxyl rretl rvl)cvclopro
pvl / met hyl am ne di hydrochl ori de 20 The conpound is

Eobt ined in accordance with the procedure of Step 2 of
%&g usi ng the conpound obtained in the above

[lfé{[gg?%\gt%hﬁhﬁ EHlil?-ES/ )gl]‘ﬂz@ meth%?@%a%%@l)?’%l%%thylar?lsne_

dlhydrochlorlde

Step 1 : tert-Butyl [1-({[5-(3-nitrophenyl) pyridin-3-ylJoxy}imethyl) cyclopropylmethyl-

carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (3-nitrophenyl)boronic acid.

Step 2 : [1-(#]5-(3-Nitrophenyl)pyridin-3-vlJoxytmethyl)cyclopropyl]methylamine

dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Melting point (cap) : 220-225°C

Mass spectrometry (ESI) m/z = 300.1347 Th ([M+H]")
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Exanpl e 46 [1-({[5-(3-Chl orophenyl)pyridin-3-yl]
oxy} nmet hyl ) cycl opropyl ] net hyl am ne di hydrochl ori de

Step | : tert-Butyl
['1-(2115-(3-chl orophenyl)pvridi n-3-yl | oxy3nmet hyl ) cvcl opr
opyl - 5 net hyl carbamat e Theygonpound is obtained in

accordance with the procedure of Step 1 of Exanple |
Wi t t he repl acenent of (3-nethoxyphenyl)boronic acid
€£8:chl or ophenyl ) boronic acid. Step 2 :

E
o A R R R S L
dibpdachlediden accordance with the procedure of Step 2 of

Exanpl e 44, using the conpound obtained in the above
Step 1. Melting point (cap) : 230-235C Mass

Stiﬁ;ﬂi L Ry 14(TSL B-cRidroph A ptodi- 31 1y Middhit) cyc o ropplie

[ 1- ({methylRardamatpheny| ) pyri di n-3-yl ] oxy} met hyl ) cycl opro

pyl ] met hyl am ne di hydrochloride Step |I: tert-Butyl

fl-(fly-(3-fluorophenyl)pvridin-3-ylloxylnetl:yl)cyclop
THeRpoundTBlobydifal idairBddae wWillethe RRQBNE dffStégzI af RR&NpIB 1, with

accordance with the procedure of Step | of anple 1,
theyeplpcement of €hmethomsplitengpbgrgnismeidoxijip orpplanyhberogisiagid.

with (3-fluorophenyl)boronic acid. Step 2:

['1-(fl5-(3-Fl uorophenvl)pvridin-3-vlloxyl methyl)cycl opr
Sty | | frefyisy3aChineophdiflypdridih 3-9l bR\ mbliel) epolgprdpi méthylamine
obtained in accordance wth the procedure of Step 2 of
Exanpi8rdrachloride sing the conpound obtained in the

above Step 1. Melting point (cap) : 210-214C

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Melting point (cap) : 230-235°C

Mass spectrometry (ESI) m/z = 289.1074 Th ([M+H]")

Example 47 :
[1-({[5-(3-Fluorophenyl)pyridin-3-yl]oxy}methyl)cyclopropyl]methylamine
dihydrochloride

Step 1 : tert-Butyl [1-(1[5-(3-fluorophenyvl)pyridin-3-plloxyvimethyl) cyclopropyl]-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (3-fluorophenyl)boronic acid.

Step 2 : [1-({[5-(3-Fi Iuoroplzenvl)pvridin-3-vl]oxv}methvl)cvclopropvl]metlzvlamine

diliydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
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Mass spectronetry (ESI) mz = 273.1387 Th ([ MtH] +)
Exanple 48 : 5
Met hyl {1-[ ({5-[4- (et hyl t hi o) phenyl ] pyri di n- 3-yl }oxy) nme
t hyl | cycl opropyl } am ne di hydrochloride Step 1 :
tert-Butyl -51-
met/zvl{1-J({S-/4-(met/zvlthio)phenyllnyridin-3-ylloxy)
- | opr opyl l,car bamat e, The conpound i s obtai ned
usﬁ%ttg%%:oé? g%lgé)g%iu}eﬁ){? h‘éa a%?‘é%%&ﬂ#e of Step 1 of Exanple
Mdltingbbit (cif) 1he-11@ptacenent of (3- nmet hoxyphenyl ) boronic
acid with [4-émet hyl t hi q)ghen | ]boronic acid. Step 2 :
M ome /et PABY Abd)MmEhY! Jpyri di n-3- vl | oxy) m
et hyl I cycl opropyl | - am ne di hydrochl ori de The conpound
IS obtained in accordance with the procedure of Step 2
Exainiixd48pl e 44, 15 using the conpound obtained in the

abo ep 1. Melting paint (cap). : 232-235C Mass .
Mg&&ﬁflg&éﬁr(ﬂwljw) heny) ipyrigin-37H} qxyimeghy]] cy dapropy amdne
di[,yidlg,ghlg,ﬁd@4- Et hyl phenyl ) pyri din-3-yl] oxy} _

net hyl) cycl opropyl | et hyl am ne 20 di hydrochl ori de

Step I: tert-Butyl

fl:({J5-(4-

......

or&ay,gpoéﬂggbepr ocedur of Sep 1 of ExI e 1,

with € replacenment of (3-nethoxyphenyl)boronic acid

with (4-ethyl phenyl)boronic acid. -52- Step 2 :

L1-({15-(4-Ethyv]lphenyl ridin-3-vlloxv/ h cl opr .
T o R e P A iy e aorr @t shmimubf Eatile 1. witn
the bé}ﬂﬁ(lféﬁiéztdr Rf B GASHEHIBReW fobronhte a8 OGRE Yt §nthyRhRpHen9fiboronic
anmpl e :

acid

Step 2 :  Methyl{1-[({5-[4-(methylthio)phenyl]pyridin-3-ylRoxy)methyljcyclopropyl}-

amine dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Melting point (cap) : 232-235°C

Mass spectrometry (EST) m/z = 301.1367 Th ((M+H]")

Example 49 :
[1-({[5-(4-Ethylphenyl)pyridin-3-yljoxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 :_tert-Butyl [1-({[5-(4-ethylphenyl)pyridin-3-yljoxyimethyl)cyclopropyl]-

methylcarbamate

The compound 1s obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (4-ethylphenyl)boronic acid.
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usi ng the conpound obtained in the above Step 1. 5
Melting point (cap) : 197-200C Mass spectronetry (EST)
mz = 283.1796 Th ([ MtH] +) Exanpl e 50:

Met hyl [ 1- ({[ 5- (2- met hyl phenyl ) pyri di n-3-yl ] oxy} nethyl)c
ycl opropyl] am ne 10 di hydr.gghl oride Step 1

tent - But yl
met hyl I'l - ({1 5- (2- met hyl phenyl ) pyri di n-3-vl I oxv}imetliyl)

cyclopropyll- car bamat e The conpound is obtalned in

Mﬁth
aci d $iwdrochlog hyl phenyl ) boronic acid. Step 2 :
Methyl Il -({15-(2-metl:yl phenyi)pyridin-3-vlloxvlnzet hyl
)cycl opropyl | am ne di hydrochl ori de The conpound is
Thrbt(anllsr.&nhilis o@mmddmnmh onfahde Whg tmé) @ﬁﬁ&ﬂfée o(ﬁfStﬁi Erbgai)&fmple 44,
e si.ng, t he conpound obtained in the above
usg%gefgg foma@mé@%mlwgi laéhen%bogg%p 192- 196C Mass
MERSEOANRLEY: (FShlo-ts 2 = 2691660 Th ([MeH +) 53

M@&Jﬁ@ﬁﬁﬂ@iDﬂEﬁEL_Jyﬂﬁ&bhﬁhwﬂj@yﬁﬁﬂon 3-yl ] oxy} net hyl)cy
cl opropyl] nethylam ne dihydrochloride Step I :
tert-Butyl

ExXdmple[so-:( 2, 5- di f | uor ophenvl) pvri di n-3-yl / oxy3met hyQcycl
—opropylrJ- 5 nethyl carbamate The conpound is obtained in
Mg thydH o [Fc@-methylplienyhppddind-gl] ofy} Stedpy iy diop Eoqaytjakeing
repl acenent of (3-nethoxyphenyl)boronic acid
dlm’@ﬁoctl&)rgiedl fl uorophenyl)boronic acid. Step 2 :
fl-(ff5-(2,5-Di fluorophenyl)pvridin-3-vl/oxy}methyl)cyc
Iopropyllnethylan1ne di hydrochl ori de
Step 1 : tert-Butyl methyl[1-({]5-(2-methylphenyl) pyridin-3-ylJoxy}tmethyl)cyclopropyl]-

carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (2-methylphenyl)boronic acid.

Step 2 : Methyl[1-({[5-(2-methylphenylpyridin-3-vlJoxyimethyl)cyclopropyllamine

dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Melting point (cap) : 192-196°C

Mass spectrometry (ESI) m/z = 269.1660 Th ([M+H]")
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10 The conpound is obtained in accordance with the
procedure of Step 2 of Exanple 44, using the conpound
obtained in the above Step 1. Melting point (cap) :
188-192C Mass spectronetry (ESI) mz = 291 Th ([ MtH] +)
Exanmple 52 15
[1-({[5-(3,5-D chlorophenyl)pyrldln 3-yl ]Joxy} et hyl)cyc
| opr.opyl | net hyl am ne di hydrochloride Step | :

Exaginle Bl yl
fckrs( e

S oo T B P LAk Mo

dihpdochlande wi th the procedure of Step 1 of Exanple 1
with 20 the replacenent of (3-nethoxyphenyl)boronic
acid with (3,5-dichlorophenyl)boronic acid. Step 2:

Stép 1 ¢ flerr-1 2
opropyl T ne y € compoun
obtau&EﬂLﬂH;ﬂmnﬁﬁdance mnth t he procedure of Step 2 of

Exanpl e 44, -54- using the conpound obtained in the
above Step 1. Melting point (cap) : 215-220C Mass

TiepReipoeneisr obt4ifl h detdrdancd 2dthithe (rddetihre)of SeABF Bx&sple 1, with

5
theesplagemant of (methoxyBhany]) herenisagighieitly (2 hgifluaraphgny))boesaig acid.
nmet hyl ) cycl opropyl ] am ne hydrochloride Step I :
tert-Butyl

Stee? b 2N A5-(@{I-Biflitbr dplberiy ) byrédiln Xy obve b th )0y el b Fop3H el Himine
nethﬁl)gyclo- propyl | car bamat e The conpound 1s
obtal u rdance with the procedure of Step 1 of
Exanple 1, with 10 the repl acenent of

( 3- met hoxyphenyl ) boronic acid with
THe3gomund iisrebtaoed ph exyérjlibee onitle theapiodedure of Step 2 of Example 44,

using the compound obtained in the above Step 1.
Melting point (cap) : 188-192°C
Mass spectrometry (ESI) m/z =291 Th ((M+H]")

Example 52 :
[1-({[5-(3,5-Dichlorophenyl)pyridin-3-yljoxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-($]5-(3,5-dichlorophenyl)pyridin-3-vl]oxy}methyl)cyvelopropyl]-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (3,5-dichlorophenyl)boronic acid.

Step 2 : [1-({[5-(3,5-Dichlorophenvl)pvridin-3-vl]oxv}methvl)cvclopropvl]methvlamine

dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
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Step 2:

Methyl 11 -({I5-(3,4,5-trinmethoxyphenyl)pyridin-3-yl/oxyl
nmet hyl ) cycl o- propel /am ne hydrochl ori de The conpound
is obtained in accordance with the procedure of Step 2
of Exanple 44, 15 using thesgonpound obtained in the
above Step 1. Nelting point (co) : 116-120C Mass

usé%?tﬁé E&HE&J% o%?amgd in tl%e aT)o§é gfe %01 Th ([MH") - Bxanpl e

MERinb bt (ApP- BiLtigeophenyl ) pyridi n-3-yl ] oxy} met hyl ) cyc
[ opropyl] nethylam ne 20 d|2¥drochlor|de Step | :
Massrspegtrgmyatry (EST) m/z =323 Th ([M+ i)

fl-(ff5- (2 5-di chl orophenyl ) pyri di n- 3-yl | oxyl met hyl ) cyc

Iopropyll- nmet hyl car bamat e The conpound is obtained in
aaepleddnce wth the procedure of Step 1 of Exanple 1,

th the replacement of - met hox henylgboronic acid
M\Mhﬂh[l((é[%(?’d} riglegyia phenybpy bidin3 i]%ay}me yDstelgpropyljamine
lq%ﬁo&( A FZ 5-Di chl orophenyl ) pvri di n- 3-yi | oxyl met hyl ) cyc
propyP met | zyl am ne di hydrochl oride The conpound is
obtalned in accordance with the procedure of Step 2 of
Exanpl e 44, u5|no the conpound obtained jn the ab
tep Lo tert-B ‘ d (3,4 -t methoxyphie wylhporidi 3—vl]oxv}methvl)cvclo-

trg ‘Mz = 323 Th ([ M Exanpl e 55 :
fpi?( &ﬂb&ﬁék)hlofophenyl)py&fdl:ﬂg)yl] 225}em
ethyl) cycl opropyl] methylam ne di hydrochloride 10
The CO?I(PP@H% %btalelsﬂrb?camﬁlém YigR hedrpces i o1g3en feof Exgiplel. with
th€ kMR of (R FFIRATBESRodib & cKOWRR t{@d 5-§m§3¥1§c§dyﬁ§éi|1yl)ﬁoron1c

accordance wth the procédure of Step 1 of
acigd-t h

Step 2 : Methyl[1-({]5-(3,4,5-trimethoxyphenyl)pyridin-3-vljoxy}tmethyl)cyclo-

propyllamine hydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Melting point (cap) : 116-120°C

Mass spectrometry (ESI) m/z = 345.1801 Th ([M+H]")

Example 54 :
[1-({[5-(2,5-Dichlorophenyl)pyridin-3-yljoxy}methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-({]5-(2,5-dichlorophenyl)pyridin-3-viJoxvimethyl)cvclopropyl]-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (2,5-dichlorophenyl)boronic acid.
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15

the repl acenent of (3-nethoxyphenyl)boronic acid with
(2, 6-di chl orophcnyl )boronic acid. Step 2:
11-((15- (2, 6-D chl orophenyl ) pvridi n-3-yil oxy/ nzetl ayl)c
ycl opropyl | met hyl am ne 15 di hydrochl ori de The conpound
is obtained in accordance w.sk.-the procedure of Step 2
of Exanple 44, using the conpound obtained in the
above Step 1. Mass spectronetry (ES') nlz = 323.0699 Th
([ MtH] +) -56- Exanpl e 56
Ste, 2[( 15 B(h5ishidFphk RRERY L )IBAR MY By Bndthdlamine
oXy y cyc opropy - net hyl 'am ne hydrochlori de
Step rlzhvdmch{aruﬁet
fI-[(f5 [ 3, 5- bls(trlIInoronethvl)phenyllpyridin-3-y||ox
y)ymethyll- 5 cycl opropVl | net hyl car bamat e The conpound
The c@bp@inaleﬂ db'nalﬁm:ﬁr slapaknyd tithtthe pprceded WreSted 2SifePxaple 44,
of Exa t he repl acenent of

using @ﬂ@samde?muy%v A BbOYEISERA-t h
h&ﬁ%%JQE%ggﬁ%fhy9ngﬁfhyI)phenyl] boronic acid. Step 2

MasbipsTornéthi (iSimet vy BYpRRGMARAYY i di n- 3-y1/ oxy) met hyl / cy
cl opropy!/- 10 net hvl arni ne hydrochl ori de The conpound
I's obtained in accordance with the procedure of Step 2

ERimbleaEpl € 44, using the conpound obtained in the
above ep 1. Melting point (cap) : 132-]36C Mass

[1of{E5o(2 & Rschlgrplsny ) piridin- Tglnx) H66HThcy dapidpy ) metEylamine

dﬁ%ﬁﬁ@%ﬁf?ié[S-(z,3,4-trinethoxyphenyl)pyridin-3-y|]

oxy} met hyl ) cycl opropyl] am ne dihydrochloride Step
‘gtert But I

et hyn)ethv?é/arb rgat%pyl | car banm €

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with

the replacement of (3-methoxyphenyl)boronic acid with (2,6-dichlorophenyl)boronic acid.

Step 2 : [1-({[5-(2,6-Dichlorophenyl)pyridin-3-vijoxytmethvl)cvclopropyl]methylamine

dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 44,
using the compound obtained in the above Step 1.

Mass spectrometry (ESI) m/z = 323.0699 Th ([M+H]")
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20 The conpound is obtained in accordance with the

procedure of Step 1 of Exanple 1, with the replacenent

of (3-met hoxyphenyl)boronic acid with

(2,3,4-trinmethoxyphenyl)boronic acid. _57- Step 2 :

Met hvl Il - ({15-(2, 3. 4-trimet hggyphenyl ) pyridi n-3-yl | oxy}

nmet hyl cycl opropyl | - am ne di hvdrochl ori de The conpound
Eis ogtgLned in accordance with the procedure of Step 2

m |l e 44, using the conpound obtained in the

a - R 3
{1Tg€5>(tfzﬁ/ﬁﬂ%§’rﬁg§§r§gﬁﬁggﬂ%: il YEoky)nlttify ey St propi
mpthylaveine hlydneakdoridec| opr opyl |

nmet hoxy} pyri di n- 3-yl ) phenyl ] acetam de di hvdrochl ori de

10 Step 1 : tert-Baw
Steb 1% ({epr- Baty[ PCRYSV IS RO} N0 NN HSh Y phrdn-SH b RB hidythi -

cyclopropyl - nethyl carbamate The conpound 1s obtal ned

in ac LRYAC cedure of Step 1 of Exanple

1, with the replacenent of (3-nethoxyphenyl)boronic

acid with [3-(acetyl am no) phenyl]boronic acid. 15 Step
TR compound is obtained in accordance with the procedure of Step 1 of Example 1, with

N—13-(5-f11-§N®tthaninoécycLoprppyunethoxyl%Yridin-3-¥
the yreleseyenb e b tamictoxypiienyab e geidgwith [H8-tis(Bluopmethyl)phenyl]-

1 obtained in the above Step 1 are dissolved in 5

bﬁ$ﬁg%&gthanol and 15 m of 5N hydrochloric acid

solution in ethanol are added. After stirring for 20

hoyrs, s eacli.on mxture is congenirated tqQ three
% : f wlphen ':u’_ ~wlie g 1} ,r

- »

t aken,iim, iﬁfh ,q,tcgdi um cairbonat sol ti n and

extraETéﬁLﬁTTﬁ“%TﬁVT_ﬁEétate. The organic phase is

dri ed over sodi um sul phate and then evaporated. The

m xture obtained. is chromat. aphed, on of..sSili
TG ) S g ST ERRG o fRal S o apmpfe e,
uhOUE cbmpoudeobeas®l inghd Meed Sup 1.n et hanol and, after

addi tion of hydrochloric acid solution in ether
Melting point (cap) : 132-136°C

Mass spectrometry (ESI) m/z = 391.1249 Th ([M+H]")

Example 57 :
Methyl[1-({[5-(2,3,4-trimethoxyphenyl)pyridin-3-yl]oxy}methyl)cyclopropyl]amine
dihydrochloride

Step 1 : tert-Butyl methyl[1-({]5-(2,3,4-trimethoxyphenylDpyridin-3-vlJoxy}methyl)-

cyvclopropyl]carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with
the replacement of (3-methoxyphenyl)boronic acid with (2,3,4-trimethoxyphenyl)boronic

acid.
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and filtration, the solid collected is recovered and

| yophilised to obtain 0.14 g of the 25 expected

product. Mass spectronmetry (ESI) nlz = 312.1704 Th

([ MtH] +) _58- Exanpl e 59 :

[ 1- ({[5-(3- Ami nophenyl ) pyri dish- 3-yl ] oxy} met hyl ) cycl opro
pyl] methylamne trihydrochloride Step 1 : tert Butt'!
fI- 15- 3-an1no.hen I r|d|n 3-yll ox Ineth cvcl opro

: @(lw(ll 55 4 ¥”1 y‘ g wy' Y 8%} yﬂ)kwﬁmwaF
accor 9 procedure of Step 1 of Exanple 1,
W th rgcﬁlbﬁd of (3-net hoxyphenyl ) boronic acid

with (3- aninophenyl)boronlc acid. Step 2: fl-(ff5-(3

T RSP ARG 8 0 uiTE i plARHOHeE CGUER Al Hrle 44,

uHELRE eafﬂg@mw dﬂaalhézﬁmnﬁ@%%see of Step 2 of Exanple 44,
usi ng the cog?ound obt ai ned |n the above Step 1.

= 343 EB3THOEVVEES) spectronmetry (ESI)
mz = 270.1604 Th ([MHI1]') Exanple 60 15
[1- ({[5-(3-Am nophenyl ) -6-fl uoropyridin-3-yl]oxy}nethyl
_i@mﬁkggropyl]nethylanine di hydrochl oride Step | :
tert- But
N4[3- (é{{llls(l\(lsﬂnimmmylopr@mlhmtbpw}pmldu@yl)pbﬁwl}mcﬂaml%
I I met hyl car bamat e The conpound i s obtai ned
d%ﬁh§§%§¥gﬂ%ce with the procedure of Step 1 of Exanple
1, using 20 the conmpound of Preparation 4 instead of

the co oound of Preoaratlon 1 and with the replacenent
Step 1 6 I B Iy kidin-3-vitoxy)methyl]cyclopropyl}-

AV

The compound is obtained in accordance with the procedure of Step 1 of Example 1, with
the replacement of (3-methoxyphenyl)boronic acid with [3-(acetylamino)phenyl]boronic

acid.

Step 2 - N-[3-(5-{[1-(Methyvlamino)cyclopropyl]lmethoxy}pyridin-3-vl)phenyllacetamide

diliydrochloride

1.05 g of the product obtained in the above Step 1 are dissolved in 5 ml of ethanol and
15 ml of 5N hydrochloric acid solution in ethanol are added. After stirring for 20 hours, the
reaction mixture is concentrated to three quarters and diluted with ether. The precipitate is
taken up in saturated sodium carbonate solution and extracted with ethyl acetate. The
organic phase is dried over sodium sulphate and then evaporated. The mixture obtained is
chromatographed on 40 g of silica gel to isolate 0.13 g of the base of the expected product.
The base is taken up in ethanol and, after addition of hydrochloric acid solution in ether
and filtration, the solid collected is recovered and lyophilised to obtain 0.14 g of the
expected product.

Mass spectrometry (EST) m/z = 312.1704 Th ([M+H]")
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Step 2: 11-(f15-(3
Am nophenyf) - 6-fl uoropyridin-3-ylloxylnetlryl)cycl oprop
yl I - met hyl am ne drhydroehl oride 75 m of di oxane and
then 10 m of 4N hydrochloric acid solution in di oxane
are added to 1.03 g of the pgoduct obtained in the
above Step 1. 50 m of ethanol are added to effect 5
conpl et e honogeni sati on of the reaction m xture. After
E f for 20 hours, the solvents are evaporated of f,

e L e R e L e

trilkydrochlovide sodi um sul phate, the organic phase is
concentrated and the residue obtained is
chronatographed on silica gel (di chl oro-

5 ] Ll
hydrog_jg_ﬁ&;acrd sol ution in ether and f||trat|on 0.5
g of the expected product is obtained. Melting point

(cap): 158-161C Mass spectronetry (ESI) mz = 288. 1488

Tié 0&1{1 )is oB4REN |1r§a&13rdan@e5wnh the procedure of Ste 1 of Example 1, with
[1-({ (3- Anrno % ) - 6- et hy Igyrrdrn oxy} et hyl

th)eéyrda@pre@pyif (]3rmrt Rd)borqniitgad

Wdhl(bram@psmeﬁ)brommc acid.

tert-Butyl

f1-(f[5-(3-am nophenyl)-6-net hvl pvridin-3-viloxvlnmetlrv
Shep Q:C D/ DUDRAYNih SFFienY) BRidiR 3ol P x) ket BB EPE oS py Bmethylamine

obtal ned I n accordance wth the procedure of Step | of

Exanpﬁ%ﬁﬂﬁﬂikﬁm¥$ 20 the conmpound of Preparation 3

i nstead of the conmpound of Preparation 1 and with the

repl acenent of (3-nethoxyphenyl)boronic acid with
Tbrsecanpmmﬂhembthl)lbd)hmmbmdamiedyit}&he prazedurt df SfepR-dfFExample 44,

opheny vr|d| Aoxvl nmet hyl ) cycl opr opyi
ujing ﬁ@tcﬁmpgm)qu&t{ﬂp? nd %El?ﬂ"(‘?% ‘?Pey40 m of di oxane and

Mgl dntTtaf 14N 15ydr ochl oric acid solution in di oxane
are added to 25 1.05 g of the product obtained in the

ol 3 fd = 870.260¢a R ([Marlé] added to ef f ect
conplete honngenlsatlon of the reaction m xture. After
stirring for 20 hours, the solvents

Example 60 :

[1-({[S-(3-Aminophenyl)-6-fluoropyridin-3-yljoxy} methyl)cyclopropyljmethylamine
dihydrochloride

Step 1 : tert-Butyl [1-({[5-(3-aminophenyl)-6-fluoropyridin-3-ylJoxy}methyl)cyclo-

propvl]methyvilcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 4 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (3-aminophenyl)boronic acid.
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-60- are evaporated off and the residue is taken up in

a mnimum of ethanol. After dilution wwth ether and

filtration, 0.71 g of the expected product is obtained.

Mel ting point (cap) : 222-228C Mass spectronetry (ESI)

mz = 284.1783 Th ([ MtH +) _% EXaml e 62 Et hyl

4- (2 chl oro-5-1[ 1- (net hyl am no) cycl opr opyl I nmet hoxyl pyri
dhochlorld E I

I " 'ln" v/ 2 = . I -

yl meﬁzleﬂz@)&%)tn@ddzﬁﬁ)‘o@fz@%@' di n- 3- y| | benzoat e 10 The
conpound 1S obtai ned in_accordance with the procedure
of Step 1 of Exanple 1, using the conpound of
ation |ns oun epar ati on
RGP irtad St ERERERY Moo BRE e R ST FioShisitg faded to

165 EGfuhd Proddcestiaxscar henybrsry!1) BoreNCetha®l dre RAde to effect

cogtpﬂﬁm: horppgestgalpp 06 ﬂmryaqtmtmﬂymw Aﬁtﬂrévmngafoe By Mot Hgeplvents
aré]Q %hEPI gff yén)d thg‘ ?esﬁf 49 gi(gn gf) Zl d?tﬁn cglﬁalogﬁe olgh?ﬁ) anf‘ y(tracted
y OC 0 (0] 0O a

ri‘c acird's ut I on | | OXane are ad
w1$10| cﬂit:lhl@fa)nm‘[he&eB Aftaf difieg pvedduatiuvbtédphae, ithe tdrgalﬁboprl&se is
of di oxane and 5 nil of ethanol. Afte

cog@qnﬂ@teﬁg anC% dhe 2esifleraplaingdp i cBeamaserarhed o pp| Bhie gl (dichloro-
n t
mét Q&e/ rﬁ&ﬂﬁﬁo‘? 95’7 ?3 rtﬁ a?tglﬁr? g gg ;kg@fntthé %‘é?ed%f tI g eexg rmgr%gl-l%BAger the

obtai ned 1s chr on an R

adfiteh exf hydiothloar (aaldesblutloﬁﬁ)n aithedand 1686612.055 gof the expected product
V\ﬁter/acetonl trile/trifluoroacetic acid : 450/550/2.5).

is $H@efr omat 0- graphy fractions are conbined and then

MEIRSe 368t &by F19se1d19cevaporated of f. The resi dual
aqueous solution is neutralised and then saturated with

Mass|spektronutit FePBEHBBIMA{MHANd subsequent |y
extracted with ethyl acetate. After drying over sodi um
sul phate and concentrating the organic phase, the base
Eehhsesed i s dissolved in ethanol and 4N hydro 25
“chloric acid solution in dioxane is added. After
[1dSl3c@rminapbenybré-wethyinyridia-gtylloxy i methyDegclopropyljmethylamine

trihydrochloride

Step 1 : tert-Butyl [1-({[5-(3-aminophenyl)-6-methylpyridin-3-ylJoxy}methyl)cyclo-

propyl]methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 3 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (3-aminophenyl)boronic acid.

Step 2 : [1-({]5-(3-Aminophenyl)-6-methylpyridin-3-ylJoxy}methyl)cyclopropyl]-

methylamine trihydrochloride

40 ml of dioxane and then 10 ml of 4N hydrochloric acid solution in dioxane are added to
1.05 g of the product obtained in the above Step 1. 40 ml of ethanol are added to effect

complete homogenisation of the reaction mixture. After stirring for 20 hours, the solvents
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obt ai ned, after washing wth ether and drying, 0.25 ¢
of the expected product. Melting point (cap) : 146-148C
-61- Mass spectronetry (ESI) nlz = 361.1357 Th ([ M+Hf

) Exanple 63 : Ethyl

3-(2-chloro-5-{[1-(nethyl am ng)cycl opropyl ]

nmet hoxy} pyri di n-3-yl )benzoate dihydrochloride 5 Step |

argrepygposated offrand e kepidug s ekapa B aryinjrewrRohghrask Adeedibition with
etRECRY! ROV o2t (5D QRORY hidubriSodhinpgnzoat e The

conpound 1s obtal ned 1n accordance wth the procedure

Meftirgt et I capf) : E&%ﬁ%@ 1, using the conpound of
Pr epar ati on st ea nd of Preparation 1
M g L qﬁgﬁwﬁ?ﬁ‘ E[gjﬂﬁ:glt oxyphenyl ) boroni c

aC| d with (3-ethoxycarbonyl phenyl)boronic 10 acid. Step

MZ chl or o- 5-f f 1- (et hyl ami no) eyel opr opyl | met hoxy

dish hl Th
o e B PRI RO e Sy D B rU S e By gy e
dibydegdhdor®de Using the conpound obtained in the above
Step 1. The final product is taken up in water 15 and

t hen Iyophlllsed Mass spectrorretry (ESI) mz =
011 ] , ;

yl )cyelzbwm&hﬂ-j’a:%mzoaw hydrochl or| de 20 St ep I

tert-Batyl
fl-(ff6-chloro-5-(4-nethoxyphenyl)pyridin-3-ylloxyl neth
dMSh R 6&&%%&%?
Tg%: C%rgéancépw 5&&@%@@2 e%g&eaﬁdof ke @QPBPF%{M 1, using
thgsiomgpoundh @f d’mmwumm bﬁnsfaadpzfrtat |comp<2undneﬁ Empanatlom Heand with the
rep?arcrzgmerﬂd of f(3-me g{y% henyl bjdro%.rl]cd a\{:V{dt r\]Nr[th ?4-ethoxycarbonylphenyl)boronic

acid.

Step 2 : Ethyl 4-(2-chloro-5-{]1-(methylamino)cyclopropyl]methoxypyridin-3-yl)-

benzoate dihydrochloride

5 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 0.5 g of the
product obtained in the above Step 1 in 5 ml of dioxane and 5 ml of ethanol. After stirring
for 20 hours, deprotection is complete and the reaction mixture is concentrated. The
residue obtained is chromatographed on an RP18 column 12-25 p (water/trifluoroacetic
acid : 1000/2.5 to water/acetonitrile/trifluoroacetic acid : 450/550/2.5). The chromato-
graphy fractions are combined and then the acetonitrile is evaporated off. The residual
aqueous solution is neutralised and then saturated with solid sodium hydrogen carbonate
and subsequently extracted with ethyl acetate. After drying over sodium sulphate and
concentrating the organic phase, the base obtained is dissolved in ethanol and 4N hydro-
chloric acid solution in dioxane is added. After concentration and crystallisation there is
obtained, after washing with ether and drying, 0.25 g of the expected product.

Melting point (cap) : 146-148°C




10

15

20

repl acenent of (3-nethoxyphenyl)boronic acid with

(4- met hoxyphenyl ) boronic acid. -62- Melting point (cap)
131 C Step 2 :

[1-((f6-Chloro-5-(4-niethoxvphenvl)pyridin-3-ylloryl nmet

l'iyl)cycl opropyl | amne dihygrochloride 2 m of 4N

hydrochloric acid solution in dioxane are added to a

sol uti on of 4 of .t ro t obtained in the
MEBsendmeR Esh g iat 187 B REIS At er ottt ing for

20 hours, the solvents are evaporated off and the

residue is triturated in ether and then filtered. The

Examiplel63ts taken up in 20 m of 1.5N hydrochloric acid

eiLER- Bt dE O ming e ey B FaPY g b benzonte
diRydrewRdrige return to anbient tenperature,

crystallises. After filtration and drying, 0.95 g of
t he expected product is 10 obtained. Melting p0|nt

[ 6- Gﬂmmﬁmlm:ﬁﬁtmmmwenyl ) py ridin-3-yl] oxy}

nethyl)cyclopropyl] 15 di net hyl am ne hydrochl oride A
solution of 1.28 of the conpound of Step 1 of Exanple

kB 2 S A5 A i

ths edrypdumd off Brepataﬁbn 2angeaddd it @ncpouhé nf P]h:para’emt Bodwith the
nm xture heated for 2 hqurs at
re@eqealenaﬂ%@aﬁefﬁamh%ﬂmor%neaw Wi <8 OfXéSF o Vazéls oronic
acﬁplutlon are added to the reaction mxture, 20 and
eating at 70C is continued for 2 hours. The reaction
m xture is concentrated, and then 15 ml of saturated

dlChlﬂ%@ﬁﬁLHgﬁﬁnkﬁhﬂﬁked over sodlun1sulphate and

evapor at ed. The residue obtained is chromatographed on
silica gel (dichloro- nethane/nethanol : 97/3) to

Tlilses %l A Sncp is o%ta%le%fm %@@o‘f‘dw%e th'mthe? Eroéé\éi é/ 811}‘ ﬁ&bk %%E%arﬁﬁl‘e%%

using the compound obtained in the above Step 1. The final product is taken up in water
and then lyophilised.
Mass spectrometry (ESI) m/z = 361.1328 Th ([M+H]")

Example 64 :
[1-({[6-Chloro-5-(4-methoxyphenyl)pyridin-3-ylJoxy}methyl)cyclopropyljamine
dihydrochloride

Step 1 : tert-Butyl [1-({]6-chloro-5-(4-methoxyphenyl)pyridin-3-yljoxy}methyl)cyclo-

propylJcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 2 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (4-methoxyphenyl)boronic acid.
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25 in dioxane are added to a solution in 5 m of

et hanol of the above isol ated base. The reaction
mxture is diluted with 100 i of ether and stirred for
30 min. After filtration and drying, 0.57 g of the
expected product is obtainedg Melting point (cap)
208-210C -63- Mass spectronetry (ESI) mz = 333.1377 Th

a
M&—%E%E—Q&Eg gﬂ58(chl or omet hyl ) pyri di n- 3-yI |
oxy} met hyl ) cycl opropyl ] net hyl am ne hydrochl oride 5
Step 1 : tert-Butyl
Stgp 2 ¢ JB-(16 Chlor&5{(dthash ool )ppridine-p e ind ol cyebipinghy femine
Vel o- ,pr 19 et hyl carbamate 1. 65 g of
triph@%%iﬁ%%é&ggne are added to a solution of 2 g of
t he conpound obtained in Step 1 of Exanple 14 in 10 mi

of carbon tetrachloride. The mixture is heated at
2 méfofl X hivsireqhlorist apid polytieminedipxdneiase adsdetidn geaohﬁmesé At64 g of the

prE) ct oh@}/r}%cel rlrl'g g{ anﬁijé; g{aeﬁghrﬁéfb },(Iéme‘étt%%rgol i:r sggréllg i or 20 hours, the

soﬂ}@ﬂﬂseiﬂé eadpethtengdT hiethe &ésh@uéﬂs &hﬁﬁteﬂﬁﬂ eth®r and then filtered. The solid
chrornatoaﬁﬂphed on silica g

is {akie mpdn hatlipad e br@raﬂgla%wa pejption manghanad. dentiagds qarged out

exR t
) YisphieBa TERES S AL M b nlhee g 19,5 i
tenpwratungr apsthllisesmatftey [fAmhtive mdd dooiy, dr. 93‘1@ d;f5th75f'53(pected product is
coq%fund IS obtained in accordance with the procedure
ep 2 of Exanple 2, using the conpound obtained in

MERﬁg%le\f@w@; eﬁ)(%mclhwl@tl ng point (cap) : 136-140C

M&&@Mﬂm@aﬂﬁﬁm B.QﬁHWHIh (et Ry }
pyridin-3-yl)benzam de 20 hydrochloride 1.2 g of
pot assi um carbonate are added to a solution of 2.2 g of
Et re@3pound obtai ned in

[1-({[6-Chloro-5-(4-methoxyphenyl)pyridin-3-yljoxy}methyl)cyclopropyl]-
dimethylamine hydrochloride

A solution of 1.28 g of the compound of Step 1 of Example 11 in 12.5 ml of formic acid is
stirred for 2 hours at ambient temperature. 12.5 ml of 40% formaldehyde solution in water
are added and then the reaction mixture is heated for 2 hours at 70°C. 2.5 m! of formic acid
and an additional 2.5 ml of the formaldehyde solution are added to the reaction mixture,
and heating at 70°C is continued for 2 hours. The reaction mixture is concentrated, and
then 15 ml of saturated aqueous potassium carbonate solution are added and extraction is
carried out with dichloromethane. The dichloromethane is dried over sodium sulphate and
evaporated. The residue obtained is chromatographed on silica gel (dichloro-
methane/methanol : 97/3) to isolate 0.63 g of base. 1.1 ml of 4N hydrochloric acid solution
in dioxane are added to a solution in 5 ml of ethanol of the above isolated base. The
reaction mixture is diluted with 100 ml of ether and stirred for 30 min. After filtration and
drying, 0.57 g of the expected product is obtained.

Melting point (cap) : 208-210°C
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Step | of Exanple 18 in 30 ml of dinethyl sul phoxide.
The reaction mxture is cooled to fromO to 5Cwth a
m xture of water and ice and then 3.6 m of aqueous 30%
hydrogen peroxide solution are added dropw se. After
stirring for 45 mn., the regetion mxture is 25
diluted with water and then Iltered. The solid
collected is washed with water and, taken up -64- in
Massspectepragtan ESDn 264137kt M0l ution is dried over
sodi um sul phate and then concentrated. 2.1 g of crude
internedi ate, tert-butyl [1-({[5-(am nocarbonyl)-6-

ﬁmhgkgﬁyrldln 3- yI]oxy}nethyI)cycIopropyl]nethylcarbana
re takep up in qanol and. then 15 m

uawfhéam @Ploeoyeﬂul)wrlém éryll m%&tﬂ}réfcgwéoradhﬂéﬁhyhmme
h 1%9Mo§d§t'rr'n9 for 20 hours, the reaction mxture is
Iluted with ether and then flltered The solid
collected is chromatographed on an RP18 colum, 12-25

The cp;@ny;,,@g{vmghyam,ftgactl ons are conbl ned and then t he
acetonitriTe 1s evaporated off. The residual aqueous

solution is neutralised and then saturated with solid
carbon t,e nd C .
B RRRR A AV B EL R g Rt BE 2R BNy nFRO R iflnea 1n
S@ep d oftmamgm Tdaitai 10gn I d’f&:aﬂfoﬁdétta@hl@ﬁd@ eﬁhetdiiﬁub@'ﬁsaleatéﬂ a't feflelx until
is dissolved in 256 mMl of ethanol and 1 ml of 4N
SUARIBE SRAHFEH i1E na dprpes prasentdn thin-layes chrmengtegraphyeend iafthes cooled to
arﬁﬁ@ﬁtet@f@@fahﬁg ]@ﬁ{i] qilte?é' yqix?'ﬁ'lﬁ%@%ér Elﬁra%%?ﬁd thtetllg?due ol¥ta1ned is

crysta are tere arn

cltrbnﬁategp@hédedn sibice @Bllc(tdlchlcﬁorhdbﬂhhma/ngtrmdmfu(aua@7/3) td 3)@@.11’1 1.8 g of
Mass spectronetry (ESI) mz = 332.1184 Th ([ MtH] +)
thegxpRefed rygduct.
3-(5-{[ 1- (Met hyl am no) cycl opr opyl ] net hoxy} pyri di n- 3-yl)
benzoi c aC|d dlhydrochlorlde 20 Step 1
L %

vl }”e%zré?f%%f);ﬁ}’ 1S orids ! benzor ¢ aci d

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) ; 136-140°C

Example 67 :
4-(2-Chloro-5-{[1-(methylamine)cyclopropyljmethoxy}pyridin-3-yl)benzamide
hydrochloride

1.2 g of potassium carbonate are added to a solution of 2.2 g of the compound obtained in
Step 1 of Example 18 in 30 ml of dimethyl sulphoxidé. The reaction mixture is cooled to
from 0 to 5°C with a mixture of water and ice and then 3.6 ml of aqueous 30% hydrogen
peroxide solution are added dropwise. After stirring for 45 min., the reaction mixture is

diluted with water and then filtered. The solid collected is washed with water and taken up
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25 m of aqueous 0.4M sodi um car bonate sol uti on and
0.58 g of (3-carboxyphenyl)boronic acid are added to a
solution of I g of the conmpound of Preparation 1 in 25
m of acetonitrile. After stirring for 45 mn. under
argon, 0.15 g of tetrakis(trgphenyl phosphine) 25

pal | adiumis added and then the nixture is heated for 5

hours 30 m nute t 80C. <§ on m xture is
int5thyledcsRrihot he Shy taﬁ%taﬁw Riomhés Q064 et PG aupbate and then

cofféan %&d 39 2 Sof UShAO RiterRELIRE Sfer-R¥y2AdLMG:- Pa%ﬁ&lé?oonyl) 6-

rochlorlc acid solution. The reaction m Xxtur
chkxmpyatdtrij-yWDKh}m&t}nxlbcyako@tcawémeﬂﬁyh:ad]agatﬂ crphadess s m 10 ml of

d di dt trated
ctep el Heralhglonr S PRI i R b ERas RARa hathatdad. Afer
stllrré 7%)?2% %b{él?\é\%e “Zr@a%tloﬁ) afx@rdfs diledexpeahathnariBesiet® 1R solid

coBeqtt {5(dwompiobyphed Ao yRY psdpyni He2hox (ypiprifluprgicstio acid :

i C a di h hl ori dr-gchl
109R5°LE e PR RO AR ShEE Rily Ol SR Yhr PEh b tagraphy
fretihs él’@Q:onﬁ)nfe@@ﬂLtﬂén ol adetptrileistdveparhen @ SRR ﬂes1dﬁlal TQueous
of di oxane. The m xture is stirred for 20 hou

m
solfitiont is chowfresedt # then cafaind ryith 6 Sodiben bifrogen carbonate and
su%? qtlcencﬂlfyeg%ha% etda&f o&é&llhf&@ﬂe ?\fieﬁvéﬁﬁﬁ &Rr %B&f’ah{‘ sulphate and

e expecte rod
colvbegSragpe cer @@Eﬁlb )phéﬁSltﬁe base th3219&91 ik 3l <oMed (if MﬁHh}I-))f ethanol and

Exanpl e 69 : 10, . Y . .
Lol (@3-4Y dodrashiyicatsit spRifiorolr Sigmenist e i diameguipfipn and
crﬁs{%{lﬁ?&?lﬁP @glztggrr, fﬁ{_eg%%tﬁg MeOfiitedl& St &R Biriéd to obtain 1.1 g of the expected
prodwxycar bonyl ) (met hyl ) am nol cycl opr opyl } met hoxy) pyri di n

-3— vilb nzojf%ﬁéid The conpound is obtained in
i he procedure of Step 1 of Exanple 68,
MudstdRecidbndiRgESBRhBCERENT 1 8afTH @M@ boxyphenyl ) bor oni ¢
acird wth (4- carboxyphenyl)boronlc acid. Step 2 :

4- (5-111-(Methyl am no) cycl opropyl | neti zoxy} pyri di n-4- Vi
Ekaeqﬁ hc acid dilrvdrochloride

3-(5-{[1-(Methylamino)cyclopropyl]methoxy}pyridin-3-yl)benzoic acid
dihydrochloride

Step 1 : 3-[5-({1-[(tert-Butoxycarbonyl) (methyl)amino]cyclopropyl}methoxy)pyridin-3-

vilbenzoic acid

25 ml of aqueous 0.4M sodium carbonate solution and 0.58 g of (3-carboxyphenyl)boronic
acid are added to a solution of 1 g of the compound of Preparation 1 in 25 ml of
acetonitrile. After stirring for 45 min. under argon, 0.15 g of tetrakis(triphenylphosphine)-
palladium is added and then the mixture is heated for 5 hours 30 minutes at 80°C. The
reaction mixture is filtered hot, and the pH of the cooled filtrate is adjusted to 5.5, using a
pH meter, by adding aqueous IN hydrochloric acid solution. The reaction mixture is
extracted with ethyl acetate. The organic phase is dried over sodium sulphate and then

concentrated. Chromatography on silica gel (dichloromethane/methanol : 97/3) allows
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The conpound is obtained in accordance with the
procedure of Step 2 of Exanple 68, using the conpound
obtained in the above Step 1. 20 Mass spectronetry
(ESI) mz = 299.1372 Th ([ M+H +) -66- Exanple 70
3-(2-Chloro-5-{[1-(net hyl am ) cycl opropyl ] met hoxy} pyri
di n- 3-yl )benzoic acid hydrochloride Step | :
=/ - nvl ) (met hyl ) am no/ cycl o
(l%%8%%%%%%%%%@%§@§¥hg%%ﬁﬁ%@gpyridin-3-y|/benzoic acid
The conpound is obtained in accordance with the
procedure of Step 1 of Exanple 68, using the conpound
Step 2 prispoail Av(Methviamine) vslgprop athoxpigpridin-3ryl) bangeig agid on
1. St . :
3-(2- ‘gody = e]-(nethylanino)cyclopropylInzethoxy!pyr
i di n-3-yl)benzoic acid hydrochloride 10 The conpound

5 e b S R b U e B of
co?{ﬁ&ff_ﬁi %ﬁﬂéﬁ% rlrrrlJ P[ges%oﬁf@%&ﬂ PR 110Ym{ EBMoxMhZ The 33tk Q¢ stlifed for
20zhofags, GHvied ovith ¢thar- gndethéry filieredo) oy erllidprodlpsied metakexyp py 2§ ml of

i n-3:yl)benzoi ¢ .aci.d drochl orj de ep 1

wirla 3pin $ERaTp Sy bR gH 1 RSCRPERE/ oy el opr opy

Mhds¥BE Ry AESD /R oM i3di ITh3IfMiHipgnzoi e acid The
conmpound i s obtained in accordance with the procedure
of Step 1 of Exanple 68, wusing the conpound of

Egﬁgggggtion 2 instead of the conmpound of Preparation 1

h 20 the repl acenent of

4-(S3{[¢ AVl p@Iv) by Ao py P mathofly Myirflin-4-yl)benzoic acid
(4-carboxyphenyl)boronic acid. Step 2 :

diyqrpelderigeo- 5-f f 1- (et hyl ami no) cycl opr opy! | met hoxv/ pyr i
di n- 3-yl ) benzoic acid hydrochloride

Step 1 : 4-[5-({1-](tert-Butoxycarbonyl)(methyl) amino]cyclopropyvi}imethoxy)pyridin-3-

vllbenzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 68, with

the replacement of (3-carboxyphenyl)boronic acid with (4-carboxyphenyl)boronic acid.

Step 2 : 4-(5-{]1-(Methvlamino)cyclopropyl]methoxylpyridin-4-yl)benzoic acid

dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 68,
using the compound obtained in the above Step 1.

Mass spectrometry (EST) m/z = 299.1372 Th ([M+H]")
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The conpound is obtained in accordance with the
procedure of Step 2 of Exanple 68, -67- using the
conmpound obtained in the above Step 1. Mass
spectrometry (ESI) mlz = 333.1003 Th ([ M+H] +) Exanpl e
72 .

3-(2-Fluoro-5-{[1- (et hyl am no) cycl opropyl ] met hoxy} pyri

di n-3-yl )benzoic acid 5 dihydrochloride Step | :
%@é' [ (tert-Butoxycarbonyl)(net/zyl)am nol cycl oprop
3-Y- ORI D < = (Riekily 9 o) Bidpib

orrpand Hs obeta}{* ned Ol)ﬁ% (?q‘ %ﬁg%@o&ﬁ?ﬁﬁdﬁr\e§é}})§)&%ﬁ? gmd
hysfro@ilexide of Exanple 68, using the conpound of

Preparation 4 instead of the conpound of Preparation 1.
10 Step 2:

St3 (2- Hy5910nbrd kmkivakbon k APD) G o REBPN DRVSYEBY
I n- enzol C_acl ydr ochl or I de € compound 1S
obta|=~n7mwu,.J nawu‘c'f" the procedure of Step 2 of
Exanpl e 68, using the conpound obtained in the above
Step 1. Mass spectronmetry (ESI) mz = 317.1315 Th
THd ddrhfouhd i Dblk@dpheacédrdance with the rocedure of Step 1 of Example 68,
4-(2-Fluoro-5-{[1-(nethyl am no)cycl opropyl ] net hoxy} pyri
usifigrthg compeys Qs iPécpaedtign 2dnﬁyfuir dhd mwnépé%repmauonl
4-/5-({]-1nert-Butoxycarbonyl) (nzetl zyl)am nol cycl opr op
yl / met hoxV) - 2-fl zzoro- pyridin-3-yl]benzoic acid 20 The
St@?mé O.Bl-r([ﬂ-flﬂ?mgzﬁil J(xlatéthgvgmmonwamh vaMokﬁﬁ)aMi?C.EWe@zoic acid
of Step of Exanple , using the conmpound o
Pr epafidrpgloride nst ead of the conpound of Preparation 1
and with the replacenent of (3-carboxyphenyl)boronic
acid with (4-carboxyphenyl)boronic acid. -68- Step 2 :
Thbqﬁmﬁmudhnﬁﬁm@mﬂmﬁmunﬂmuhaﬁﬂnhapymﬂhm¢ob&kpﬁeﬁﬁhxmbh¢%,

usmg tﬂe co%pgun%no%?e{u(l:edal% the above Step 1.

Mass spectrometry (EST) m/z = 333.1004 Th ([M+H]"

Example 71 :
4-(2~Chloro-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3-yl)benzoic acid
hydrochloride

Step 1 : 4-[5-({1-[(tert-Butoxycarbonyl) (methyl)aminoJcyclopropyl}imethoxy)-2-

chloropyridin-3-yllbenzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 68,
using the compound of Preparation 2 instead of the compound of Preparation 1 and with

the replacement of (3-carboxyphenyl)boronic acid with (4-carboxyphenyl)boronic acid.

Step 2 : 4-(2-Chloro-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3-vl)benzoic acid

hydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 68,
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di hvdrochl ori de The conpound is obtained in accordance
wWith the procedure of Step 2 of Exanple 1, using the
conmpound obtained in the above Step 1. 5 Melting point
(cap) : 211-215C Mass spectronetry (ESI) mz = 317.1324
Th ([ MtH] +) Exammle 74 :

3-(2- Met hyl - 5- ([ 1- (nethylan1no)cyclopropyl]nethoxy}pyr|

di n- 3-yl ) be i hydrochl oride 10 Step 1
usgigrthe gqmpqup Hé@?ﬂ ﬂ%g¥E§Pﬁ%ﬁ§P (nethyl)anlnolcyclopropy

Mgt}s%&mm&lg?( SIEhOY) P fos IVl pgnzol ¢ acid The
conmpoun obtalned 1 n accor Wi th the procedure
of Step 1 of Exanple 68, wusing the conpound of

EPre a gtlon 3 instead of the conpound of Preparation 1.

3- M?Fm()hi -3: ﬁ &h@flﬁizfiﬂi’n%f@yeﬂbwﬁl HM}#&ZH&%‘&})B%&% ki

benzoi c aci 15 d hvdroch ori de compound
dlbbdl@chbdldlen accordance with the procedure of Step 2 of
Exanple 1, using the conpound obtained in the above
Step 1. Melting point (cap) : 210-215 C Mass
St@E)f()QGt {-W];‘{gfﬂte)(t@ltbxv%iboﬁvﬁ(nlea‘hMuﬂbvélﬁ%lhﬁﬁh@ﬁv}d—ﬂuom—
anpl e [o: .
A- ( 2-puidiy3=ilbepzoi¢ @gid hy| ami no) cycl opr opyl ] met hoxy} pyr i
di n- 3-yl )benzoic acid dihydrochloride Step | :
4-(5-((1-/(tert-Butoxycarbonyl) (nethyl)am no/cvcl opropv
THe' eetifooxyl )is dbtaledein eb@ylanddi witl1lyd ploeedne of edpd] DieExample 68,
conpound |s obt ai ned in accordance with the procedure
usyre the gompougd of Prgpgrationd, instead; of dhe ¢ranroyng 8f hrgpagation 1.
Preparation 3 instead of the conpound of Preparation 1
and with
Step 2 : 3-(2-Fluoro-5-{[1-(methylamino)cyclopropyl]methoxylpyridin-3-yl) benzoic acid

dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 68,
using the compound obtained in the above Step 1.

Mass spectrometry (ESI) m/z = 317.1315 Th ([M+H]")

Example 73 :
4-(2-Fluoro-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3-yl)benzoic acid
dihydrochloride

Step 1 : 4-[5-({1-[(tert-Butoxycarbonyl) (methyl)amino]cyclopropyl}methoxy)-2-fluoro-

pyridin-3-yllbenzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 68,
using the compound of Preparation 4 instead of the corﬁpound of Preparation 1 and with

the replacement of (3-carboxyphenyl)boronic acid with (4-carboxyphenyl)boronic acid.
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15

the repl acenent of (3-carboxyphenyl)boronic acid with
(4- car boxyphenyl )boronic acid. Step 2:

4- (2-Metl ayl -5-((1- (et hyl am no) cycl opr opyl j met hoxy/ pyr
i di n-3-vl)benzoic acid 10 di hydrochl oride The conpound
i s obtained in accordance wi_th the procedure of Step 2
of Exanple 1, using the conpound obt ai ned in the above

Step 1. Nbltin oi nt Scap) 228-235C Mass
t&nmcv)tvalggmpniwneﬂlm:wﬁvmdmﬂ?ﬁvl)benzmc acid

Exanp {[(2-Chl oro-3, 3 blpyrldln 5-yl) oxy]
nmet hy li%gczh&&@ pyl ) met hyl am ne di hydrochl ori de Step
l: tert- Butyl
Tléqlc)o(rrgg(pilpqi (33@15%3@ y ! Ieg#lgbtis%lrgcoeégr{a 'E?ts@ﬁ' 20 P, using
thb 8bky ﬁﬁ&%ﬁﬁ&ﬁﬁ%h@@ﬂ%@%# dpey).pal I adi um are added under
nitrogen to a solution o 2.91 g of the conpound of
Meltmgaoatt(cp) 221 IR2ZUBEC of tol uene. The mixture is

tirred for m, nu +~solution of 3 g of

M§$%¥L&J¥@§?¢@§Q¥¥%ﬁ %ﬁi dﬂ}ﬁﬁﬂéﬂun 6 m of toluene

is added and the reaction mxture is heated at refl ux
for 20 hours. A second fraction of 0.87 g of Pd(PPh3)4

Exampkéddd and refIUX|ng i's continued for 24 hours. ﬁ#ter

MR St R R ST P bt it fptndind afha
mﬁyﬂﬁﬁﬁhuﬂkparbonate sol ution. The organlc phase is

dri ed over sodium sul phate and concentrated.
Chronatography on silica geI (dlchloronethane/butanone

Al Rpz

(I {I hﬁtlﬂ)}wrdms vzlbeﬁnoavwdm n- 5- yI ) oxyl met hyl / cycl opr op
yl)methrvlam ne 5 dihydrochloride 24.6 m of 4N
hydrochl oric acid solution in dioxane are added to a
Tﬁegl:&hb&ﬂldoifs c%’[ﬁﬁecgmogcct)ﬂﬁnc&m%@% r RREGE KR lt&feExample 68,
ove Step 1 in 24.6 m of nethano After stlrrlng
ughie thowpmpound of Preparation 3 instead of the compound of Preparation 1.

St,

Step 2 : 3-(2-Methyl-5-{]1-(methylamino)cyclopropyllmethoxy}pyridin-3-vl) benzoic acid

dilvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 1, using
the compound obtained in the above Step 1.

Melting point (cap) : 210-215°C

Mass spectrometry (ESI) m/z = 313.1515 Th ((M+H]")
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the solvents are evaporated off and the residue is
taken up in aqueous 50% pot assium carbonate sol ution
and extracted wi th dichl oronethane. The organi c phase
is dried over 10 sodi um sul phate and concentrated. The
residue i s chromat ographed og silica ge
(di chl or onet hane/ net hanol %/3) to isolate 1.05 g of
base The base is taken up in 120 M of ethanol and
toric acid solution in ethanol is added until an

4 6ncﬂr?#—llr§aﬁeg obyi ?%mo)y}ﬁdﬁgfll%gl ng{dﬁ_g’gy@&eg%ﬁ? acid
dibjderchlosidest al I i sation, filtration and drying, 1:15 g

of the expected product. 15 Melting point (cap) :
210- 215C Mass spectronetry (ESI) niz = 290. 1037 Th

cycl omeﬂmldv)'idin-ﬁwlheﬂzntr acid hydr ochl oride 20 Step |

tert-Butyl
(1-{1(2-chloro-3.4"-bipvridin-5-yl)oxyl met/tyl/cyclopro

TIRY bdmpdE@E Y bpasikamat &c&ﬂﬁn&oi?&ﬁﬁl%ﬁ’éj foze@ht @frse@b il 'bf Example 68,
accordance with the procedure of Fep 1 of Exanple 76,

usmg the oph‘@omgbpﬁB@p@qatmmB mstead of the compound of Preparation 1 and with

1-
thﬁ _r{pie,lcil,‘nfg{c%ﬁ(g i Oé@’ﬁﬁi‘b%ﬁ 1i11c &F 1¥ﬂ (t% artgngheily!)boromc acid.
(1-ff(2-A:loro-3,4" -bipyridin- S—yl)orylnethyl/cyelopro

pyl)nethylan1ne dlhydrochlorlde The conpound IS
Sig Y l (methwlagping) aveleproppifmethoxyigyridinehyBbeggoic acid

Exanp% Zg Q‘H ng the conpound obtai ned in the above
Step hydry '0’%9 poi nt (cap) : 125-130C Mass

spectronmetry (ESI) mlz = 290.1035 Th ([N%Fﬂ+) Exanpl e
78 [(2-Fluoro-3,3'- blpyr|d|n 5- y1)
T la%qnawlaéw JhiRRe) IneAPSEnGE Wl I PRRS T P T ot Wrdmple 1, using
the compound obtained in the above Step 1.
Melting point (cap) : 228-235°C
Mass spectrometry (EST) m/z = 313.1580 Th ((M+H]")

Example 76 :
(1-{[(2-Chloro-3,3'-bipyridin-5-yl)oxy|methyl} cyclopropyl)methylamine
dihydrochloride

Step 1 : tert-Butyl (1-{](2-chloro-3,3 "-bipyridin-5-yl)oxy]methylicyclopropyl)-

methylcarbamate

0.87 g of tetrakis(triphenylphosphine)palladium are added under nitrogen to a solution of
2.91 g of the compound of Preparation 2 in 45 m! of toluene. The mixture is stirred for
20 minutes and then a solution of 3 g of 3-(1,1,1-tributylstannyl)pyridine in 6 ml of toluene
is added and the reaction mixture is heated at reflux for 20 hours. A second fraction of
0.87 g of Pd(PPh;), is added and refluxing is continued for 24 hours. After cooling, the

reaction mixture is diluted with 120 ml of toluene and then washed with aqueous 50%
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10 Step | : tert-Butyl (1-ff(2-f

| uoro-3, 3" - bi pyridi n-5-vl)oxyl met hyl I cycl opropyl) -

nmet hvl carbanmate 0.76 g of

tetraki s(tri phenyl phosphi ne) pal | adi um are added under

nitrogen to a solution of 25§ g of the conpound of

Preparation 4 in 40 m of toluene The m xture is

stirred for s and .th a.sol ution of 2.6 f
pofiss{ugt CarbOfate Rt IIGE ARRPHS pPrinarin & ohisogfin gtiphéte and
c&l@&ﬂf&% Corafsapidnsh ke g8 %Ehl@fbnﬁ@t?ﬁn‘éfb%ta‘n@n@ e&4/84o aichloro-

ux for 20 hours. After cooling, the reaction

mmhxmm/lméan@e diBP0pdlanist h7G o b{idnexpasted frednohtostreebtained

aqueous 50% pot assi um carbonate sol ution. The organic

phase is dried over sodi um sul phate and concentr at ed.
Steh 20 RL OB1-ERIY-0-31B 'Yipyir Eien-89V) okl D RTBS FopRIRh &y R BRe

- 9//'3 to dichl oronethane/- butanone : 90/10) allows

1.66 dihpdrochboridgpect ed product to be obtained. 20 Step

2

(1-ff(2-FIuoro-3,3 - bi pyridin-5-yl)oxyl nmethyl | cycl oprop
24/6 hiret AN adtdtaloridiabiidongioh of didearkbarerhddel téhlsolutlon of 2 46 g of the

hydrochl oric .acid solution in di oxane are added

cogaupd ghtaged 1n ghebgye piga 1 ig dfvduhef efhanak e@ﬁwﬂfm@ fbr 20 hous,
th%%gﬁ% st £P 617 d?at\]:'{i) Qe hnPineSlbiatOhs tARbL %@ ?t dqﬁih&ﬁgS(f"/@ otassium
ou vents are evaporated f e resi
callsordtessnlllmmdandﬂmarac‘[edl withmdzhloetihethade. dihd cepdnde pRAseiis dued over
dded. .Stirring is carrjed out for 20 hours
IR RO CAEREE { THRcreskGr o) STORREERIGY o s el
(dgdmm%&lethqné/ﬁh%ﬂgﬁa /9 % ?sbﬁlte 1365 grof%ﬁéés"rﬁé bds3ad 4 {a88h up in 120 ml
tration and drying, 0.7 ¢ of the expected
oftashpoliaed hydvegdospeaad s@in'em n egtEgm;l iddded uglan 864 piihis obtained.

Tl%e[l M%%}én?:%%x %ﬂgsl Zef.og%ngﬁtlefl d?lﬁl éh‘iﬂ )tra‘g(%ted in ether to obtain, after
r?abﬂn?ét}c?y% tg[ea%ﬁraﬂdi Hrmiahy 1318 dfehe &pbted grqdebd ori de Step

er u
Nkmﬂmﬂﬁmﬂﬁﬁmmfél@2h5iblpyrldln 5-yl ) oxyl net hyl | cycl opr op

L) bt ai ned i
M el R RO, 1 ot "xarpl e 78,

W th

Example 77 :
(1-{[(2-Chloro-3,4'-bipyridin-5-yl)oxy]methyl}cyclopropyl)methylamine
dihydrochloride

Step 1 : tert-Butyl (1-{[(2-chloro-3,4'-bipyridin-5-yl)oxy[methyl}cyclopropyl)-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 76, with

the replacement of 3-(1,1,1-tributylstannyl)pyridine with 4-(1,1,1-tributylstannyl)pyridine.
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10 the repl acenent of 3-(1, 1, 1
-tributylstannyl)pyridine with 4-(1, 1,1

-tributyl stannyl)pyridine. Step 2 :
(1-ff(2-Fluoro-3.4"-bipyridin-5-yl)oxyl methyllcycl oprop
yl) met hyl am ne di hydrochloride. 24 m of 4N
hydrochloric acid solution in dioxane are added to a

solutlon of 2 43g of the SConpound obtai ned jn the ,

A imethpbieycloprop) ymethyl
hoursdm E%cm@z glvents are evapor at ed off and the
up i n aqueous 50% potassi um carbonate
solutlon and extracted wi th dichl oronet hane. The
ani hase is drled ver |un1s an
T mrd e gotd eSradnies iR Bt Bp At g’ & egple 76
usgffglthe (:SJrhﬁcgﬂlﬂrdBf@ﬁé?ﬁﬂ%é‘%ob@B@p : 97/3). The base is

di'ssolved 1 n a m ni mum of ethanol and hydrochloric
Mealting peiit (tapdbnldnl¥’Rer is added until an acid pHis

I!obtalen[ed Thi§§eaﬁt|2ﬂéﬁppnhb@$g +sa??2?entrated and

crystallisation, filtration and drying, | g of the
expected product. Mass spectronetry (ESI) nmlz = 274.
Exauple 78 :([ MtH] +) 73_ Exanple 80 :

A T e
dih@droc e

metyl (1-11(2-net hyl -3, 3" - bi pyri di n-5-yl)oxyl net hyl / cycl
onroyyl)- 5 carbarnate The conpound is obtained in

SBFIa Eeﬁ-:ﬁﬁ%zi f-g@-@ﬁf’ﬁ@? @szg—ﬁﬁdiﬂfs- et 578,

conpouethyidarbiegrar ation 4. Step 2 :
Met hyl (1-11(2- et hyl -3, 3" - bi pyridi n-5-yl)oxyl methyl/cyc
| opropyl anine 10 trihydrochl oride The conmpound is
0. 95"gadﬂgtgaklé’(trﬁﬁgﬂﬂgﬁd%%ﬁm&ptaha&lﬂﬁ ¢ ARAUBeOhitrob&Pto2a 8lution of

usin e conpound obtained in the above
2. Stgequ the dvum@u@ct)eﬁﬁ’rmmﬂoy 4{ ESH) mif of telere. M1 Mixthre is stirred for

26 Lunu'_gs aRd then a solution of 2.6 g of 3-(1,1,1-tributylstannyl)pyridine in 5 ml of

toluene is added and the reaction mixture is heated at reflux for 20 hours. After cooling, the
reaction mixture is diluted with toluene and then washed with aqueous 50% potassium
carbonate solution. The organic phase is dried over sodium sulphate and concentrated.
Chromatography on silica gel (dichloromethane/butanone : 97/3 to dichloromethane/-

butanone : 90/10) allows 1.66 g of the expected product to be obtained.

Step 2 : (1-{](2-Fluoro-3,3"-bipyridin-5-yl)oxylmethyl}cyclopropyl) methylamine
dihydrochloride

16 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 1.6 g of the
compound obtained in the above Step 1 in 100 ml of ethanol. After stirring for 20 hours,
the solvents are evaporated off, the residue is dissolved in a minimum of ethanol and ether
is added. Stirring is carried out for 20 hours, the solvents are decanted off and ether is

added again to the solid residue to obtain, after crystallisation, filtration and drying, 0.7 g
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Exanple 81 : 15
Met hyl (1-{[ (2- et hyl - 3, 4' - bi pyri di n-5-yl ) oxy] net hyl }cyc
| opropyl )ami ne trihydrochloride Step 1 : tert-Butyl
met hyl (1-211(2-net hyl -3, 4" - bi pyridi n-5-yl)oxyl net hyl | eye
| opropyl )- carbamate 20 The_gonpound is obtained in
accordance with the procedure of Step 1 of Exanple 78,
ing the compoynd of Preparation 3 instead of the
Ofg't?r?ﬁB‘EFﬁ @Fnﬁﬂruégar ation 4 and with the replacenent of
[ I i(ENpR th
M%S %‘gfcgfo%‘eﬁlyf%ﬁ%‘@%ﬂ%%gﬂﬂ(gﬂg W Step 2:
Met hyl (1-f ((2arrethyl -3, 4" -bipyridin-5-yl)oxyl neth
£ zl i@ézg opropyl)am ne trihydrochloride 25 The conpound
L fned in accordance with the procedure of Step 2
(11{ (zﬁim@m?&pynaﬁx-swﬁﬂxﬁéaﬁyw@@nﬁﬁa lﬁﬂétﬁgﬁ%ﬁnb n the
ove Mel ting point (cap) : 130-138C Mass
dihxdmchlond@ry (ESI) ra/z = 270.1609 Th ([MH +) 5
Exanpl e 82 :
[1- ({[5-(4- Ami nophenyl)-6-chl oropyridi n-3-yl ]
Sté§<1/} W%ﬁngqg@?hfbﬁw.ﬂJ%VﬁWidamS%oxMYlﬂW@mbﬁfobﬂﬁ-
ep . ter nty
11- ( fgthylgarhamatdhenyl ) - 6- ¢l : | or opyri di n- 3- y1loxy} net hy
| )cycl o- propyl/nethyl carbamate 10 0. 67 g of
tetraki s(tri phenyl phosphi ne) pal | adi um are added under

Thiicbmpgen ﬁ@bﬁur&ﬂl inbt@ndante withghoprobéiare offtop hdf Gkample 78, with
Preparati o

theyrep cqn@lt@?ée@ ¥1a]ﬁ1é{h‘}§3115t§}“13’1)2yrdﬁ118§'( RBE ol Lanl-Sibusylstapplppedine.
in 30 mM of tetrahydrofiuan. The mixture is stirred for
20 minutes and then a solution of 1.65 g of sodium
Stera? b oY (@-Finoidd3 H-biphridias£vl)oxy | medthy i cyactab ropd) matbduinie
m Xt ur, i S lhe_gt ed for 20 hours at 60C. The solvents
are éi‘-g%ﬂg(-@%ff and then the residue is 15 taken up
i n sodi um carbonate solution and extracted with

di chl or onet hane. The organic i
24 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 2.4 g of the

compound obtained in the above Step 1 in 120 ml of ethanol After stirring for 20 hours, the
solvents are evaporated off and the residue is taken up in aqueous 50% potassium
carbonate solution and extracted with dichloromethane. The organic phase is dried over
sodium sulphate and concentrated. The residue is chromatographed on silica gel
(dichloromethane/methanol : 97/3). The base is dissolved in a minimum of ethanol and
hydrochloric acid solution in ether is added until an acid pH is obtained. The reaction
mixture is concentrated and then triturated in ether to obtain, after crystallisation, filtration
and drying, 1 g of the expected product.

Mass spectrometry (ESI) m/z = 274.1344 Th ((M+H]")
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15

phase is dried over sodi um sul phate and concentr at ed.
Chr omat ography on silica gel (dichloronethane/ethyl
acetate : 98/2 to 90/10) allows 0.87 g of the expected
product to be obtained. Step 2 : 11-(ff5-(4
Anmi nophenyl) - 6- chl oropyri di n-3-yl / oxy/ net hyl ) cycl opr opy
| /- 20 nethyl anzi ne dlhydroch oride The compound is
obtai ned in accordance with the procedure of Step 2 of
Examplpi88:2 using the conpound obtained in the above

. 240,
MERER AR RSP E o Pk B pebaming 1 o
trib¥drochloride
[ 1- ({[5- (4- Ami nophenyl )-6-fl uoropyridin-3-yl]oxy}nethyl
)cycl opropyl] met hyl am ne dlhydrochlorlde Step I :

| ) cyctarbatmage op yllnetlzylcarbanate The conpound is
obtai ned in accordance with the procedure of Step 1 of
Exanpl e 82, using the conpound of Preparation 4

J‘é& n@fls (BB GRATRCARE R ce P RR AR DI RBdZe oPIS#D Z:of Example 78,

usktg uho pdnepmin)d @Prépacatopysrinsieat & th¢ tanydund of PrephiatycHopr o
pvl - methyiam ne dihydrochloride 10 The compound is
obt ai ned in accordance with the procedure of Step 2 of

S Qﬂph@ﬂ i@
I Ng_pol n

9
spectEdﬂEﬂEﬁEEE@l) mz = 288.1521 Th ([M1-1]) Exanple
84: 15
4-{5-[(1- Am nocycl opropyl ) met hoxy] - 2- chl or opyri di n- 3-yl
Tﬁep undi 18 Yie:06dal B Adderdatteeith :thé @fdceﬁh‘é)df Step 2 of Example 78,

6- chl or 0- 5- (4- hv(4oxyphenyl ridin-3-ylloxVlimeth
usypg ’élﬁ gpigpound obtalnéd in the( abovg Fétep Iy ) Py 3-y

Mass spectrometry (ESI) m/z = 270.1619 Th ([M+H]")

Example 81 :
Methyl(1-{[(2-methyl-3,4'-bipyridin-5-yl)oxy]methyl}cyclopropyl)amine
trihydrochloride

Step 1 : tert-Butyl methyl(1-{](2-methyl-3,4'-bipyridin-5-vl)oxy[methyl}cyclopropyl)-

carbamate
The compound is obtained in accordance with the procedure of Step 1 of Example 78,
using the compound of Preparation 3 instead of the compound of Preparation 4 and with

the replacement of 3-(1,1,1-tributylstannyl)pyridine with 4-(1,1,1-tributylstannyl)pyridine.

Step 2 : Methyl(1-{](2-methyl-3,4 ’-bipvridin-S-vl)oxvlhzetlzvl}cvclopropvl)amine

trihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 78,
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propyl | carbamat e The conpound is obtained in accordance
wWith the procedure of Step 1 of Exanple 82, using the
conmpound of Preparation 5 instead of the conpound of
Preparation 2 and wwth 20 the repl acenent of
4-(4,4,5,5-tetramet hyl -1, 3, 2-4i oxabor ol an-2-yl )ani |l i ne
with 4-(4, 4 5, 5-

usgne ttilc? ggr%n? und o’btamedcilnct)l)l(eaa %(/g ‘%B 12 yl)phenol . -76- Step 2

N@gﬁgg@ﬁﬁk@@;opyj)ﬂ@thoxyl 2-chl oropyri di n- 3-yl) pheno
d|hvdroch|or|de The conpound is obtalned i n accordance

A , '=c27Q§6ﬂ51$(@M+Eﬂ@nple 1, using the
conpound obtalned in the above Step 1. 5 Melting point
(cap) : deconp03|t|on> 200C Mass spectronetry (ESI) nfz

Exame-80894 Th ([N%Fﬂ ) Exanple 85
or o- 5-{ Saethylan1no)cyclopropyl]nethoxy}pyr|

=Xzl
[1eli{ [P-@-Aminyipdeny])- yuppyridiodytlexyjomethpcyiclopropyljmethylamine

t
dqf- %%%[éﬁloro-S-(4-lzydroxyphenyl)pyridin-3-y||oxy|net
| eyl)cycl o- propyl | methyl carbamate The conpound is

obt ai ned_in accordance mnth t he procedure of Step 1 of
PR & i~ - 1 A4 afl= l’ A =ansl 2 s LAY l‘ldln-3- on nleﬂl IC CIO-

4-(4, 4., b gﬁﬁ%g%é 1, 3, 2-di oxaborol an-2-yl)a iline
with é'—?%i?—%ﬂcf—— ) &,
tetranet hyl -1, 3, 2- di oxabor ol an- 2- yl)phenol 15 Step 2 :
- 5-ff1-(nmeth m no) cyc opyl | met | zoxy
0% &&féetgﬂ?ﬁsgmhmyjfp RADBEIRGI e B d dBHipioiaesslo a {olution of
1 ggif%@ PmipBuie 60 rrtila%ﬁlow mnahﬁ 4 9(5%535@%&%15@ ORiixaBbrolan-2-

using the conmpound btaln € above
ylﬁnelplelln 30emﬂ iofi getpdiy ditofyrampyhe: mMIﬁeZE@ﬁhQ(ﬂ) forh3® minutes and then a

so?tﬁleo%torf qrg?st [ Xf go'i__‘lum)l mbona?e 20 1?63 water 1(5[ MEE& %nd the reaction mixture

is heated for 20 hours at 60°C. The solvents are evaporated off and then the residue is

taken up in sodium carbonate solution and extracted with dichloromethane. The organic
phase is dried over sodium sulphate and concentrated. Chromatography on silica gel
(dichloromethane/ethyl acetate : 98/2 to 90/10) allows 0.87 g of the expected product to be

obtained.

Step 2 : [1-({]5-(4-Aminophenyl)-6-chloropyridin-3-viJoxyimethyl)cvclopropyl]-

methyvlamine dilhydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 240-243°C

Mass spectrometry (ESI) m/z = 304 Th ([M+H]")
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-77- Exanple 86: 2-Chloro-N-[4-(2-chloro-5-{

[ 1- (et hyl am no) cycl opropyl ] mnet hoxy}pyri di n-3-

yl ) phenyl ] acet am de hydrochloride Step 1 : tert-Butyl

(1-f/(6-chloro-5-f4- /(chloroacetyl)aninolphenyl}pyridin

-3- 5 yl)oxyl metliyllcyclopraopybn: ethyl carbmate 0.44 g

of chloroacetyl chloride are added at 10 Cto a

solutlon of 1.5 g of the conpound obtained in Step 1
e 82 and of 0.54 m of triethylatnine in 20 mn

I R SR .

dm@ﬂﬂ&mknahed. The residue is taken up in a m xture of
et her and water and then 10 concentrated. The organic
phase is decanted off and then drled over sodi um

/4 (Zggnwﬂnmﬂﬁmm#hu@nethylan1no)cyc|opropy|Inethoxylpyr

i di n-3- yl)phenyl | acet anai de hydrochl ori de The conpound
is obtained in accordance with the procedure of Step 2
TRE cENBGIRIdEIs ]obtéiﬁécf‘gl ackordali ARy bR JTefled 1 §thExample 82,
above Step 1. Mel tingpoint (cap) 140- 144C Mass
uspeihe compowyd ¢ESTaration £insea] 00028 Cd’hp(@t[lﬂldﬂ][’)epaatmnﬂl e
87 :

[1- t{[6 Chl or o- 5- (4-i sot hi ocyanat ophenyl ) pyri di n- 3-yl ]
St%{f v} nlﬁ-wgﬁ )/fmgtm@mﬂw)Ja-ﬂﬂé}oﬁiﬁwyiﬂnd}w;wﬂ%Piosfdpﬁiﬁ-
ep ert-Bul ]
/ 1- (fa‘ﬂ bring difndaodldenide ocyanat ophenyl ) pyri di n-3-yll o
xyl met hyl) - cycl opropyl | met hyl car bamate A sol ution of
1.05 g of sodium hydrogen carbonate in 20 nl of water
Thes cadfahdt 8 @btantdiin atordahicel with the hodehere ciirfiepi2dof Example 22,
obtained in Step 1 of Exanple 82 in 20 nil of
ugig thy ﬁ9@P6‘fm%‘?l§ﬁned pghe 3@8’3 ¥ -t hi ophosgene are

VEHRSSRUR LY : 286legy@¢r opwi se and then the orange
reaction

Mass spectrometry (ESI) m/z = 288.1521 Th ([M+H]")

Example 84 :
4-{5-[(1-Aminocyclopropyl)methoxy]-2-chloropyridin-3-yl}phenol dihydrochloride

Step 1 : tert-Butyl [1-($]6-chloro-5-(4-hydroxyphenylpyridin-3-yl]oxy}imethyl)cyclo-

propyl]carbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 82,
using the compound of Preparation 5 instead of the compound of Preparation 2 and with
the replacement of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline with 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenol.
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78 mxture is stirred for one hour at anbient
tenperature. 30 m of saturated aqueous sodi um

hydr ogen carbonate sol ution are added and the reaction
m xture is extracted with dichloronethane. The organic
phase is dried over sodium sulphate and concentrat ed.
Chr omat ography on silica gel

(di chl oronet hane/tetrahydrofuran : 98/2) allows 1 g of
eh @ : 418 it cpelopiep athi eioropiiridiae pllphenol

1- ({ ,6-Chl oF 0: 5- ( 4- i sot hi ocyanat ophenyl ) pyri di n-3-yl | o
xy/ mi’r?%@’-?g@%é’pgr opyl | - nmet hyl am ne hydrochl ori de The
compound i s obtained in accordance with the procedure

of Step 2. of Exanple 1, usi n,% t he conpound obtained in
Theneompsypd isplipingd imagepmdppgenyiithiie procedusof Step2ofipgaple 1, using

e AR B p TR TR (o ot r ol -5 y1) pheny!

Meitingdionyt Seapl) } decpipetiniph b 2098C opr opyl } - am ne

Meis Sogrsomstor @S untzre S odse b Tkt henyt £ pyri di n- 3.yl

oxy) metkyl |- cycloprop yllcarbamate 1.2 g of
azidotrinethyltin is added to a solution of 0.7 g of
Exdmaple@Spound obtained in Step 1 of Exanple 21 in 20 ni

b0t T ISR et el B Bl sl o,
dibyl&idiede (di chl oromet hane/ net hanol: 20 95/5) allows

0.7 g of the expected product to be obtained. Step 2 :
Met hyl {1-1 ({5-/3-(2Htetrazol -5-yl) phenyl ! pyridin-3-yl/
|/ | I am i h | ori 0

S ‘v;i"i "".éi ot1-0 T o xane ar-e—acgaet—t
sol ut pepyGmethy®arfdtet he conpound obtained in the
above Step 1 1n 10 m of ethanol. After stirring for 20
hours, the 25 reaction mxture is diluted with ether

Tﬁ@goﬁﬂb%ﬂdﬁg b8hEHin 206 aERl Waf Bk lp?&%&ﬁ‘eio% Srte%kle& %ﬂe 82, with
the replacement of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline with 4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)phenol.

Step 2 : 4-(2-Chloro-5-{[1-(methylamino)cyclopropyl]methoxy}pyridin-3-vl)phenol

dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 1, using
the compound obtained in the above Step 1.

Melting point (cap) : 216-220°C

Mass spectrometry (EST) m/z = 305.1062 Th ([M+H]")
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_79_ water and the aqueous solution is |Iyophilised to
obtain 0.49 g of the expected product. Mass
spectrometry (ESI) mlz = 323.1595 Th ([ M+H Exanpl e 89
. Met hyl
{1-[({5-[4-(2H tetrazol - 5-yl }phenyl ] pyri di n-3-yl } oxy) me
thyl] eyclopropyl}- 5 am ne di hydrochloride Step | :
tent But y

8 |-/({5 14- (2Htetrazol - 5- yI)pben yl I pyridi n-3-yl

%%?% B R L R L

ylpteenpl] sceBinidedsidngclilindde onpound of Step | of Exarrpl e 20
i nstead of the compound of Step 1 of 10 Exanple 21.
Step 2 :

MRy lekd Bl

Xy pi aiclopdop mtbmnaevmth the procedure
of Step 2 of Exanpl e 88, wusing the conpound obtai ned
in the above Step 1. 15 Mass spectronetry (ESI) mz =

0. 32% of @ARrddeetyl biblille afeedt®d & B°Ctoa solutlon of 1.5¢g of the compound
{6-Chloro-5-[4-(2H-tetrazol -5-yl ) phenyl ] pyridi n- 3-

ol:yqu}t@d(yl) n@lphyl ]ofcﬁgmnpipoib?ﬂa}ld oo O arhi rpfrétrlethylamme in 20 ml of
YRR, Th S8 Ry PLRINL20 powan grpis cppprgure and

thyh lcoxdentraidd. Thetrbyidec jkclaer apMVin/ Aeiikiike aF RaRtRd Weer and then
conpound |s obt ai ned i n_accordance with the procedure

copeentyaed. ThepPraapimphase gedecanted Aff andherbdirsuipicer spdigmepipbate and

oA o | 1 Bl bepampoun of Siep 1 o

{I -[ ({6-Chl oro-5-14-(2Htetrazol - 5-yqpl zenyl | pyri di n- 3-
/ tl
St% ZOXX )Cxﬁorog IJ4-(¥ cthro-S-{ll (methylamino)cyclopropyl]methoxylpyridin-3-

vllphenvl]acetamide hydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 1, using
the compound obtained in the above Step 1.

Melting point (cap) : 140-144°C

Mass spectrometry (ESI) m/z = 380.0928 Th ((M+H]")

Example 87 :
[1-({[6-Chloro-5-(4-isothiocyanatophenyl)pyridin-3-yljoxy} methyl)cyclopropyl]-
methylamine hydrochloride

Step 1 : tert-Butyl [1-(]6-chloro-5-(4-isothiocyvanatophenyl)pyvridin-3-yvljoxyimethyl)-

cyclopropyl]methylcarbamate

A solution of 1.05 g of sodium hydrogen carbonate in 20 ml of water is added to a solution
of 1.01 g of the compound obtained in Step 1 of Example 82 in 20 ml of tetrahydrofuran.

1.38 g of thiophosgene are subsequently added dropwise and then the orange reaction
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propyl I nzetl zyl am ne dil zydrocbloride 6 m of 4N
hydrochloric acid solution in dioxane are added to a
solution of 0.84 g of the conmpound obtained in the
above Step 1 in 15 m of ethanol. After stirring for 20
hours, the 5 reaction n1xtur§ is diluted with ether
and then filtered to obtain, Stter drying the solid,
0.75 g of the expected product Mel ting point (cap) :
mgkdee npegiad fon one 1a0Gt Mubsns F@@mera@net ¥0/m{ EBsapurated agueous sodium
7.1216, Th
R dgeh Eeihat SRS s SRR, Subitnd Faesign ompinypy b gipcipd with
dﬁél%lbﬂme)tmghsrga: gg&@@ AR s dii®t Bydrasddi@n ulphdicosit @bhddatrated.
ep ; or o- 5-
romatqgEaniy | @mlh@) &} dishlospysthanséetrbwgrofvien di%RL23-ajloyddng of the
nd is obtained in accordance with
}¥%&£&P%@ggﬁggeggﬁgggp 1 of Exanple 1, using the
conmpound of Preparation 2 instead of the conpound of

Preparatlon 1 and with, the 15 repl acenment
] ¢ 4 henyl vrtdm-3-vl]oxv}methvl)cvclopropvll—

(3-cy “.' : Cld ‘Step 2 . tert-Butyl
{|-1(;1;%E@ Y’L)’W i?l ’Qt etrazol - 5-vl ) phenyl | pvri di n- 3-

vl | oxy) - nzethylIcyelopropylInethylearbanate The

co ound IS aj hed | accqrd nce w.th ocedur )
R < e By el JRh e Frs o 5b el S e 1. using
thk GoﬁlP&uﬁ%‘(ﬁneﬁ i8RhelaboeP S@ ep 3.
{6 | or o- 5- 13- (ZFLtetrazoI 5-yl ) phenyl I pyri di n- 3-

M&ﬂnﬁx&kﬂéﬁm&llE&EWBC propyl | met | zyl am ne
i hydr.ochl or e tai ned in accordance
MR R o R oy B @$4+%ﬁa2np| e 88, using the
conmpound obtained in the above Step 2. Mass
spectronetry (ESI) mz = 357.1230 Th ([ MtH] ") -81-
92 (1

M%tl%@l’ ?SQE»Z%H Ntf%ﬂ ?%Mengfl][‘}ud?n (32 yl?%gyt}ﬁ(nle&hﬁnycl))g%pyﬂ

amine dihydrochloride

Step 1: tert-Butyl methyl{1-[({5-[3-(2H-tetrazol-5-yl)phenyllpyridin-3-yl}oxy) methyl]-

cyvclopropyl}carbamate

1.2 g of azidotrimethyltin is added to a solution of 0.7 g of the compound obtained in
Step 1 of Example 21 in 20 ml of toluene. The reaction mixture is heated at reflux for
20 hours and then concentrated. Chromatography on silica gel (dichloromethane/methanol:

95/5) allows 0.7 g of the expected product to be obtained.

Step 2 : Methyl{1-[({5-[3-(2H-tetrazol-5-yD)phenvi]pyridin-3-yvloxy)methyl]cyclo-

propyliamine dihydrochloride

10 ml of 4N hydrochloric acid solution in dioxane are added to a solution of 0.65 g of the
compound obtained in the above Step 1 in 10 ml of ethanol. After stirring for 20 hours, the

reaction mixture is diluted with ether and then filtered. The solid collected is taken up in
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cycl opropanam ne di hydrochl oride 0.17 g of

tetraki s(tri phenyl phosphi ne) pal | adi um are added under
nitrogen to a solution of 5 1 g of the conpound of
Preparation 6 in 20 nil of toluene. The m xture is
stirred for 20 mnutes and then a solution of 0.61 g
of (2-nethyl phenyl)boronic acid in 10 mMl of ethano
and 10 m of saturated agueous sodi um hydrogen

welsk ¥iaE adusgrtsal@ipnds rorptiser to optaan P48 ¢ ql dhe wipeetgd erqdgct.

n filtered and
ec E&gf = %S orégh?%)gﬁgggéqﬁﬂggsed over sodi um
sul phat e and concentrated The residue is 10
Echro graphed on an RP18 col um, 12-25 ,
=%%¥ﬁi§g%rlfluoroacetlc acid : 1000/2.5 to
Meah{1 REL|QOIH- Eétka%t SJyfl):pM@ﬁﬁ?ﬁ%idlﬁ 350 &y)mé&gg%fﬁéﬁr ??;2
Thé chromat ography fractions are |ned an
amingtdihydnochloride evaporated off. The residual aqueous
solution is neutralised and then saturated with solid
sodi um hydr ogen carbonate and subsequently extracted
Siob U Bbirc Bl Rt AL Ers- [N Bt BH 36139 PN BAYIER HAEHI S BbBY) efhyl]-
and concentrating the 15 organi c phase, 0.57 g of the
base algfoprepcarbemaessol ved in 10 m of ethanol and
1.35 mM of 4N hydrochloric acid solution in dioxane is
added. After concentration and crystallisation in
Tled b@nhpounid! ik rodtaigal @nsteolidihdgweth @h€ prdck@de @FtSHEP lQﬁTl@iaﬁhple 88,
0.51 g of the expected product.  Melting point (cap)
usjugg thenqempmed ofnaiep rlo B ExgmpEESEY mst@ézot%we(c[omwmsl of fgep 1 of
E)@ﬁ%@%? 93 (1 S,2R), (1 R29-1-[({5-[3,5-bis(Triflu o
yl ) phenyl] pyridin-3-yl} oxy)ncthyl]-N, 2-
dlnethylcyclopropanan1ne dlhydrochlorlde The conpound

aci d%g?’y"?’"’% ,};},@%Mm&llwr onet hyI ) phenyl ] bor oni ¢ 25
acid ng poin cap) : 117-120C Mass spectronetry
(ESI) mz = 405.1418 Th ([ M+tH] +) - 82-

The compound is obtained in accordance with the procedure of Step 2 of Example 88,

using the compound obtained in the above Step 1.

Mass spectrometry (EST) m/z = 323.1610 Th ([M+H]")

Example 90 :
{1-[({6-Chloro-5-[4-(2H-tetrazol-5-yl)phenyl]pyridin-3-yl}oxy)methyl]cyclopropyl}-
methylamine dihydrochloride

Step 1 : tert-Butyi {1-[({6-clhiloro-5-[4-(2H-tetrazol-5-yl)phenvl]pyridin-3-yl}oxy)-

methyljcvclopropylimethylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 88,
using the compound of Step 1 of Example 18 instead of the compound of Step 1 of
Example 21.
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(1 SS2R), (IR 2S)-N,2-Dinethyl-1 -Q

[5-(2, 3,4-trinmethoxyphenyl)pyridin-3-yij oxy}-

nmet hyl ) cycl opr opanam ne di hydrochl ori de The conpound is
obtai ned in accordance with the procedure of Exanple
92, with the 5 replacenent gf_ (2-methylphenyl)boronic
acid with (2,3,4-tri methoxyphenyl)boronl c acid.

Mel ting point (ca) :196-199C Mass spectronetry 5 l)
Step 2 : {I3K{H-6 bk 4@ Hstefrazol-5-yBphepy! pvoidin-3yliexy)methyljcyclo-
[ 5, 6- bisbAn er”ggp%%!ggzﬁmgh%n 3-yl ] oxy} met hyI )cycl opr
opyl ] hloride Step 1 :

tert-Butyl

/ 4-ch opheny ridin-3-ylloxyl net WA

6 Bt 5 DDA SRR PR e OB e B0 4 & of the
co‘i‘lilpz)ﬂﬁ%t)gt;aﬁfegl_ g‘mé‘?' a%o?@gﬁgﬁ% 1§E&{1Io@rgtﬂa9&1 %@fsagﬂhg f&fzo hours, the
reacttlro@flm&tlﬁe bé sl(luted:lwrdt ofheenayd Jheyrfiltired 8 yhbthiox yfterediying the solid,

op I I | r m ne di hydrochl ori de The conpound
Oﬁ d;p g'écg‘r dance with the procedure of Step 2

N@ﬁuﬁﬁgﬁﬁk@mg d&§h@gmnbﬂelggnpound obt ai ned in the above

Step 1 20 Mel ti ng point 220 225C Mass

z T/ 1:7-1@9"@1 WEEIDh ([ MkH) +) 83-

Exannle 96 © [1-({15, 6-bis(4-Nitrophenyl)pyridin-3-yl]

oxy} met hyl ) cycl opropyl ] net hyl am ne di hydrochl ori de
Eﬁmﬂdg-tem Bat y

- 6- bi s(4-nitrophenyl ) pyridin yl 1 oxyl nzetl zyl)c

{1k gt -G Hrintrazh b DRhOTHLpYy T dotisoaiie bl TpYeRRrpyl-

mg{hggj,ﬁﬁg?ﬁﬁ)td%hﬂgﬁdgs obt ai ned during the procedure of

Step 1 : 3-(2-Chloro-5-{[1-(methylamino)cyclopropyllmethoxy}pyridin-3-vl) benzonitrile

The compound is obtained in accordance with the procedure of Step 1 of Example 1, using
the compound of Preparation 2 instead of the compound of Preparation 1 and with the

replacement of (3-methoxyphenyl)boronic acid with (3-cyanophenyl)boronic acid.

Step 2 : tert-Butyl {1-[(16-chloro-5-[3-(2H-tetrazol-5-yD)phenyllpyridin-3-ylloxy)-

methyl]cyclopropyvl}methyicarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example §8,

using the compound obtained in the above Step 1.

Step 3 : {1-[(16-Chloro-5-[3-(2H-tetrazol-5-yl)phenyl]pvridin-3-yloxy)methyllcyclo-

propylimethylamine dikyvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 88,
using the compound obtained in the above Step 2.

Mass spectrometry (EST) m/z = 357.1230 Th ([M+H]")
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Exanple 12. Step 2:
['1-({/5,6-bis(4-Nitrophenyl)pyridin-3-yqgoxyl nzethyl)cyc
| opropyl | net hyl am ne di hydrochl oride 10 The conpound
is obtained in accordance with the procedure of Step 2
of Exanple 2, using the congpund obtained in the above
Step 1. Melting point (cap : 215-220C Mass spectronetry
(ESI) mz = 421.1500 Th ([MtHi) Exanmple 97 : 15

-(5-{[1- (Met hyl am no) cycl opr opyl ] met hoxy} pyri di ne-2

Exa:i‘n % h). d: benzonitrile dihydrochloride Step | :
ty

(1SJZROimﬁsbmlﬁmymﬁeﬁy@mwﬁytﬁmnﬁﬂwﬂlﬁhﬂ -ipboty2 sletoNC
| opropyl | - hyl car bagat e The conpound, a product of
cyaloggg&qapup?gﬂlyd,rg ¥id¢ ned during the procedure of

Step | of 20 Exanple 18. Step 2: 4,4'-(S-
ftl-(Metlzyl am no)cycl opropyl hnet hoxyl pyri di ne- 2, 3-di yl
0. )H'gtmémetcakﬁst(niplhalyhdidsyldn@phlﬂaddurd arcTinkled onpountogen to a solution of

EXT SonrOul R Tele Sbhﬁﬁaﬁéf’ Gt nafe i Ts Simed for

7091Jﬁ91‘(1@:s$¥nﬁpthén a'@lﬁtidigoip@ﬁlﬂt eth ?;Ql'é I\ﬁ?ﬁi}%%%ld in 10 ml of
spectromatr%/f( mz = 3 Examml ¢
eﬂ%lol a@d 10 m saturated aqueous sodlum hydrogen carbonate solution are added.

Tl EARDRO R APAC hFE GT me

or%ﬁﬁé lﬁw:syl is dried over sodium sulphate and concentrated. The residue is
-am nopbenyl )-6-netl: vl pyridin-3-ylloayl meth

chrgrg@,t@gt@pheb']r oy IR SHalearbbha? ¢ (water/trifluoroacetic acid : 1000/2.5 to
water/acetonitrile/trifluoroacetic acid : 800/200/2.5). The chromatography fractions are

combined and then the acetonitrile is evaporated off. The residual aqueous solution is
neutralised and then saturated with solid sodium hydrogen carbonate and subsequently
extracted with dichloromethane. After drying over sodium sulphate and concentrating the
organic phase, 0.57 g of the base obtained are dissolved in 10 ml of ethanol and 1.35 ml of
4N hydrochloric acid solution in dioxane is added. After concentration and crystallisation
in ether, filtration and drying are carried out to obtain 0.51 g of the expected product.
Melting point (cap) : 198-201°C

Mass spectrometry (ESI) m/z = 282 Th ([M+H]")

Example 93 :
(1S,2R),(1R,2S)-1-[({5-]3,5-bis(Trifluoromethyl)phenyl]pyridin-3-yl}oxy)methyl]-N,2-
dimethylcyclopropanamine dihydrochloride

The compound is obtained in accordance with the procedure of Example 92, with the
replacement of (2-methylphenyl)boronic acid with [3,5-bis(trifluoromethyl)phenyl]boronic
acid.

Melting point (cap) : 117-120°C

Mass spectrometry (ESI) m/z = 405.1418 Th ([M+H]")
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The conpound is obtained in accordance with the

procedure of Step 1 of Exanple 1, using 10 the

conmpound of Preparation 3 instead of the conpound of

Preparation 1 and wth the replacenent of

( 3- net hoxyphenyl ) bor oni c aC|gzmnth

(4- ani i nophenyl )boronic acid.” Step 2:.

fl-(ff5-(4Am nophenvl)-6-nmet hyl pyri di n- 3- yIonyInethyI)
Example9doepyl | met hyl - ani ne trihydrochl oride 40

P RiTER2REN Doa T g e ﬂfh' %{%l)%%bﬂwc?-yﬂ%xﬂn

methlyH dﬂe@bﬂo ahBirRANFdrocERrille 40 of ethanol are
adde

to effect conplete hoanenlsatlon of the
reaction m xture. After stirring for 20 hours, the

Tl?eo!mnﬁ\g]&u%d i2la %ta?r\/e%? il ?%89(12\8&; Xxﬁtpdthg &%Péeﬁﬁ%edgfe E%c%m}t)lg% rWiﬂl the

ref)llal:érﬁ@it bD(2- m@tﬁyljﬂlyhﬁ}bm(ﬁu@acgd ofitht(h8 expashegppedthbetonicsacid.
obtai ned. Meltin {ﬁoint (cap) : 245-250C 20 Nhss

M {%es ?9) = 284.169 Th ([MH') _

M -ét NG ”%n1%%9¥¥?7331 lLhnethyl}amno)pyrldln
3 Iben20|c acid dlhydrochlorlde Step |

%68 [(teat-Batoxycarbonyl)(netlzyI)aU1hoIpycIoprop

yl)- 5 anzizzol pyridin-3-yllbezzzoic acid A
15@1546-bRYU-ERRrFH e %fhg tH {3205 1mbihy Binift
[%gimateptand t eﬁﬁ9pgn §§§Eﬁbg§§g(§9 ﬁ%gnonyc '
dihgdxbchloridedded i n succeSS|on to a m xture containing
140 M of acetonitrile and 4.68 g of the conpound of
Preparation 8 The m xture is stirred for one hour

Stepder tepl BLRDAO 6L bisPEN BrdpReBylYyridin-3-ylloxyimeth yl)cvclopropvll—
tetrakis(iri phenyl phosphi ne)palTadiumi1s added
StlrrﬂﬁdlkﬂJﬁﬂmﬂﬁed out for 1 hour at 20C and then for
20 hours at reflux. The m xture is concentrated to
dryness, taken up in 40 ml of water and extracted

Tlﬁee@ﬁm@dﬂ,ya proidhctedthdsubstiflitien, a6 wbritkd phgisg the p@etdlind bEBtep 1 of
with N hydrochloric acid until a pHof 5.5 is reached.

Examnledti on with dichl oromethane, drying over sodium
sul phate and concentration to

Step 2 : [1-({]5,6-bis(4-Chlorophenyl)pyridin-3-vl]oxyimethyl)cyclopropyllmethylamine

dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
the compound obtained in the above Step 1.

Melting point (cap) : 220-225°C

Mass spectrometry (ESI) m/z = 399.1033 Th ((M+H]")
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15

dryness are carried out. Chromatography on silica ge
(di chl oronet hane/ net hanol : 95/5) 15 allows 2.4 g of
t he expected product to be obtained. Melting point
(cap) : 109C Step 2.
3-[5-(ffl-(Metlzyl anzi no)cyclopropyqmet hyl | ani no) ppri di
n- 3-ypberzzoic acid dlhydrOC|zIor|de 2.26 g of the
conpound obtained in the above Step 1 are dissolved in
96¢ di oxane. 20 44 m of 4M hydrochloric acid in

T T RO TR
dibydrothioride hours. Filtration with suction is carried

out, and the precipitate is washed with ether and dried
at 60C under 0. 5 torr. 1.96 g of the expected product

([ Mrl-me_flzylcaﬂmn’&btannl e 100 :
4-[5-({[1- Met hyl am no) cycl opr opyl ] net hyl } am no) pyri di n-
3-yl]benzoic acid dihydrochloride Step 1
TifE: Jo%;{oﬁﬁ& d ﬁﬂbﬁﬁé’t &%%mﬁ&p Y bBtﬁiﬁ@& hﬁhﬁgtﬁeqs}bsea%teow SEp 1 of
yl/metltyl)amnol- 5 pyri di n-3-yl }benzoi ¢ acid
Exgompolihd is obtained in accordance with the procedure
of Step 1 of Exanple 99, with the replacenent of
3- car boxyphenyl boronic acid wi th 4-carboxyphenyl boronic
Stas2 d. [1-098| 6-bB gt-Netkoph ek fIpR ) idin-3200x 3 aREvD cyclbproprifthéthvlamine
NEthyIantzz )cyclopropylInzethyl/antno)pyrldln 3-yllben
zoi c dbydtochlpride hydr ochl ori de The conpound is obtai ned
in accordance with the procedure of Step 2 of Exanple
99, using the conpound obtained in the above Step 1.
TiéRdotipoandBi obtaifezibp accor@me 260l Ehe procedure of Step 2 of Example 2, using

the compound obtained in the above Step 1.
Melting point (cap) : 215-220°C
Mass spectrometry (EST) m/z = 421.1500 Th ([M+H]")

Example 97 :
4,4'-(5-{[1-(Methylamino)cyclopropyl|methoxy}pyridine-2,3-diyl)dibenzonitrile
dihydrochloride

Step 1 : tert-Butyl [1-({5,6-bis(4-cyanophenyl)pyridin-3-vl]oxy}imethyl)cyclopropyl]-

methyvlcarbamate

The compound, a product of disubstitution, is obtained during the procedure of Step 1 of

Example 18.

Step 2 : 4,4'-(5-{[1-(Methylamino)cyclopropyl]methoxy}pyridine-2,3-diyl)dibenzonitrile

dilivdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 2, using
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Mass spectronmetry (ESI) (H O CH3CN nlz = 298. 1522 Th

([ MtH] +) 15 Examml e 101

4-[5- (Met hyl {[ 1- (et hyl am no) cycl opropyl ] net hyl }am no) p
yridi n-3-yl] benzoic acid dihydrochloride Step 1 :
4-f5-f({1-f(tert-Batoxycarbaoyl)(nmethyl)amn nol cycl oprop
yl}metl zyi)- (nmethyl)anzinolp yridizz-3-yllbenzoic acid
20 The conpound is obtained in accordance with the

the FoyB BRI bEHneg; ig ghejabgye Blepnkpl e 99,  usi ng the conpound
Mgfﬁngr!f%ﬂ@g%ﬁﬂ 9%0592(5@ tead of the conmpound of Preparation
the replacenent of 3-carboxyphenyl boronic
Massi speatidntetd- (ESDaakyph&inyl 18PofiMe-Hioi d. _87- Step 2
4-[5-(Methyl (/1-(neth
yl am no) cycl opr opyl / met hyl } am no) pvri di n-3-yl / benzoi c

E%%e%hvdr ochl oride The conpound is obtained in
nce with the procedure of Step 2 of Exanple 99,

[1e($I57@-A min apdrepp+éemetitydpyratini3ay I dxg } mbihy H citlepropyl] melthidsmine
agt rhirreéry (ESI') (HFTOQ CH3CN mz = 312.1676 Th

tr’?{g’ 299 ampl e 102:

3-[5-(Met hyl {[ 1- (et hyl am no) cycl opropyl ] net hyl }am no) p

yridi n-3-yl ] benzoic acid dihydro :

Step 1 5- feft Ruyl He- (/I 50(#-armiponhérobly i rdivhokripredtindicos

[ /et hyl ) tnethyl)- 10 am nol pyridi n-3-yl | benzoic acid

The i h'y“)' 9 ed in accordance with the

procedure of Step 1 of Exanple 99, using the conmpound

of Preparation 9 instead of the conpound of Preparation
Tlg cogipoyng is obtained in accordance with the procedure of Step 1 of Example 1, using

o A Y K| M UL SR LTS G
replacgen df (smetibaypiedyl)boragic acidande(4winiiRopieayPbaosid utd.

of Step 2 of Exanple 99, using the conpound obtai ned
in the above Step 1.

Step 2 : _[1-({]5-(4-Aminophenyl)-6-methyipyridin-3-vljoxy}tmethyvl)cyclopropyl]methyl-

amine triltydrochloride

40 ml of dioxane and then 10 ml of 4N hydrochloric acid solution in dioxane are added to
1.05 g of the product obtained in the above Step 1. 40 ml of ethanol are added to effect
complete homogenisation of the reaction mixture. After stirring for 20 hours, the solvents
are evaporated off and the residue is taken up in a minimum of ethanol. After dilution with
ether, filtration and drying, 0.9 g of the expected product is obtained.

Melting point (cap) : 245-250°C

Mass spectrometry (ESIT) m/z = 284.169 Th ([M+H]")




10

15

20

25

Mass spectronmetry (ESI) (H O CH3CN nfz = 312.1689 Th
([ MtH] +) Exanple 103 : 2-Chloro-N-{
[ 1- (et hyl am no) cycl opr opyl ] met hyl }- 3, 3' - bi pyri di n-5-am

ine 20 trihydrochloride Step I: tert-Butyl
1- ([ (2-chl oro-3, 3!
bi pyri di n-5-vl)am nol net hvl /cycl opr opyl)

rret hyl carbamate A m xture conposed of 1 g of the
d of Preparation 10, 25 m of toluene and _88-

s é% Ry S NB AERD ARLR L A e

dibydoeblwiide 0. 39 g of 3-pyridi neboronic acid, 12.5 nil
of ethanol and 12.5 m of saturated aqueous sodium
hydr ogen car bonate solution. The m xture |s heat ed for

: }%ﬁl{!
or gammzm?t%dm-ﬁ-vﬂ%emuamd sodi um sul phat e and

concentrated to dryness. Chromatography on silica gel
(di chl oronet hane/tetrahydrofuran : 97/3) allows 0.99 ¢

A %f)lutlbﬂ RofsRE $96 Y O0ihiurh QaltRn2BLiRI0AH. ofSHERr 2nd then 2.05 g of

| oro-N-{/1-(net hyl am no)
3- wbd)@ph@rp@bdrmgt: tagid/ arg, a@dedbi upyuqccﬂsmnﬁoarmmgure contamlng 140 ml of

sctbioPE "SRLE T S pPrcbt bbb oty P S atied for one

holu€ Redrakittb et tef 0165 @f oieieﬂalﬂ n@ﬁﬁy@@oﬂmﬁpaﬂ&hmm is added.
hydrochloric acid in dioxane. Dilution wth ether is

Stigting iseepried outrfor ILdvaad abY0G pad diender 3 hours @t refbyr. dhel mixture is

cogé%l;jﬂ da[B d@grb éejin[gl?ééx u}:}vb ?(Ig nEnl oq a)lzaﬁ?rgae x)hjagteg g%tge:a_%gg \i/gh ether.

leaamesqmeplherse e tacidifledShith @'h@bﬁl@hh apidzursil 28 PH1Ef19.5TiB reached.
nple 104 : [ 2- Chl or @- 5-

E)fqac‘@%tvm}} %q%y@ﬁ@p%r%y}% OM&lt ﬁ%n}m su{lphate and concentration to
drBsE VPN B3 ChlImPEREZRFon &BLL & AV RGRERRLHRethanol : 95/5)

allows 2.4 g of the expected product to be obtained.
Melting point (cap) : 109°C

Step 2 : 3-[5-({[1-(Methylamino)cyclopropyl]methyl}amino)pyridin-3-yl]benzoic acid
dihydrochloride

2.26 g of the compound obtained in the above Step 1 are dissolved in 44 ml of dioxane.
44 ml of 4M hydrochloric acid in dioxane are added and then, after stirring for one hour,
7.3 ml of water are added. Stirring is carried out for 20 hours. Filtration with suction is
carried out, and the precipitate is washed with ether and dried at 60°C under 0.5 torr.
1.96 g of the expected product are obtained.

Melting point (cap) : 248-250°C

Mass spectrometry (ESI) (H,O/CH;CN) m/z = 298.1527 Th ([M+H]")
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Step 1 : 3-(5-((fl-2(tert-Batoxycarbonyl)

(met hyl ) am nol cycl opropyl | et hyl ) anunol - 2- 20

chl oropyri di n-3-yl | benzoi ¢ acid The conpound is

obtained in accordance with the procedure of Step 1 of

Exanpl e 99, using the conpognd of Preparation 10

i nstead of the conpound of Preparation 8. Step 2:

3-12-Chl oro-5- ((11- (et hyl ami no) cycl opr opyl | net hyl | anun
Examnleil® h- 3- v| | benzoi ¢ acid di hydrochl oride 25 The

4 &@f’ﬂ/ﬂe li?l?ngzgérn,pﬁﬂ ggl]ﬁ‘éﬁ@g}%ﬁé?} gh{iiﬂu B@b@ﬁ?o‘icegéiﬁe

dbjadmlchlbdxdlen the above Step 1. Melting point (cap) :
140- 145C Mass spectronetry (ESI) (H O CH3CN nfz = 332.1
Th ([N%Fu+) Exanple 105 5
2- L B

4- pvrldm-j’-vl}benzmc acid
fS-/({1-/(tert-Butoxycarbonyl)nethyl)am nol cycl opropyl |
nmet] zyl)am tzol -2- chloropyridin-3-yllbenzoic acid The
Tlﬁcawﬁgd {sopephad 1ﬁea@cdrﬂarﬁ§ GRMAA 51%c¥¥ldr@ of @@p ] r&%&%@ﬁ 99, with
Step 1 of Exanple 99, 10 usi t he co
th@retpimmat:mtmf 31®Ibm<s’p}e¢md'lh@fom¢1 eci¢ wgdlumbcm‘y E’ﬁ@rmlﬁ a¢id8

d with the | acenent of 3-carboxyphenyl boronic
I—Vki!flg?J’i[%p*gﬁ}rl‘%—ﬁf'c]a‘;{(‘ngyphenylboronic acid. Step 2
4-12- Chl oro-5-(f 11- (et hyl am no) cycl opr opyUnet hyl | am no
)pyrirlin-3- yIIben20|c aC|d d|h drochlorlde The

Stem o ofrhH LA uelog 1% hitg Lk iding

of St 5 E@ nple 99 15 usi ng the conpound
obtaiﬁﬁ 09&1 gabove Step 1. Melting point (cap)
175-182C Mass Spectronetry (ESI) (HROCH3CN mz =

332.1147 Th %{ anmpl e, 106
The compound is o amed m accordance with the procedure of Step 2 of Example 99,

using the compound obtained in the above Step 1.
Melting point (cap) : 256-260°C
Mass spectrometry (EST) (H,O/CH;CN) m/z = 298.1522 Th ((M+H]")

Example 101 :
4-[5-(Methyl{[1-(methylamino)cyclopropyl]methyl}amino)pyridin-3-yl]benzoic acid
dihydrochloride

Step 1 : 4-{5-1({1-[(tert-Butoxycarbonyl) (methyl)amino]cyclopropyl}methvl)-

(methyl)aminolpyridin-3-yl}benzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 99,
using the compound of Preparation 9 instead of the compound of Preparation 8 and with

the replacement of 3-carboxyphenylboronic acid with 4-carboxyphenylboronic acid.
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2-Chloro-N {

[ 1- (et hyl am no) cycl opropyl ] net hyl }-3, 4" - bi pyri di n-5-am
ine 20 dihydrochloride Step I: tert-Butyl
(1-(/(2-chloro-3,4"-bipyriditz-5-yl)am nol netlzvllcyclo
propyA- net hyl carbat nate Theggonpound is obtained in
accordance with the procedure of Step 1 of Exanple 103,

acenent of . 3-pyridineboronic acid with
Stap LUeHY e - lamina cvclanmml]methvl}ammo)pvl zdm-3—vl]benzozc

2- ChI gglgdm!?fb]&.hg@ghyl am no) cycl opr opyl hnet hyl /-3, 4' - bi
pyrid hydr ochl ori de The conpound is

obtai ned in accordance with the procedure of Step 2 of

Exanpl e 103, , usi.ng the conpoun obt ai ped in th ve
T}§[ cécg'gaouné 1R/QPWIW6 goa[cmrde@gp\jn h %fogr_oi Qgggep f o?%g{ample 99,
Eem&&m&%ﬁ%&ﬁ?&%@b@%mz = 289.1219 Th ([M+H])

Exarrpl e
pOUPEAIN /2 3 21167 dHYMet] o) cycl opr o
yI] met hyI }pyr| di n-3- am ne di hydrochloride 10 Step 1
: tort-Butyl
Efdmplef162 €hl or o- 5- (4- chl or ophenyl ) pyri di n- 3-yl | am no/ net

cvclo- propyl Jnet hyl carbamat e The conpound is
-3 (Ut 1-he@ulameniss Anpcopyiimesthylbsathoyis rofing- wibanzof acid

with the replacenent of 3-pyridineboronic

dlﬁi@%‘%hﬁ){rﬁﬂw chl orophenyl ) boronic acid. Step 2 :
6- ChI oro 5- (4-chl orophenyl )-N-f/ 1- (et hyl am no) cvcl opro
pyII I p r|d| n- 15 3-am ne d| hydrochl orlde 18 m tof

produ%i @ﬂﬁ %,:@# ? oveStep 1 di ssolvedl n 80

m% Mﬂ?g Jel J}caé}? stirred for 16 hours at 20C

and dlluted W|th 80 n of ether. Stirring is carried
itate is fil

out for ,and the prec r
T ot i A o AR oRE et oh S & plgpmple 9.
ustpah & ¥Resd@E oP PR 0AYEnstead of the compound of Preparation 8.

Step 2 : 3-[5-(Methvl{[1-(methylamino)cyclopropyllmethyllamino)pyridin-3-yllbenzoic

acid dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 99,
using the compound obtained in the above Step 1.
Mass spectrometry (EST) (H,O/CH3;CN) m/z = 312.1689 Th ([M+H]+)

Example 103 :
2-Chloro-N-{[1-(methylamino)cyclopropyl]methyl}-3,3'-bipyridin-5-amine
trihydrochloride

Step 1 : tert-Butyl 1-{(2-chloro-3,3 "-bipyridin-5-yl)amino]methyl}cvclopropyl)-

methylcarbamate

A mixture composed of 1 g of the compound of Preparation 10, 25 ml of toluene and
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20 obtained. Melting point (cap) : 128-139C Mass
spectronetry (ESI) (H/Q CH3C miz = 332.0876 Th ([ MtH| +)
-91- Examml e 108
5- (4- Am nophenyl ) -6-chl oro-N-{[ 1- (net hyl am no) cycl oprop
yl ] methyl} pyridin-3- amne_ghi hydrochloride Step 1 :
tert-Butyl
- (f[5-(4-anzi nonhenyl ) -6-chl or opyridi n-3-yl | mi no/ net
0. ‘n‘»;g )ﬂﬁ& fsls(tsg’%na}g)}lpm@%ﬁ%&#&w&t@e@%&m&w £} §gdn There are
adeéwplsm@ésgm% 3‘9 g o@rsepﬁfaﬂfeg%hr&ga&a 1% P oPlettafl§l and 12.5 ml of
conpound aration
samatwchkus()w sqdhmm jﬁycﬁrhgswanbt&l)meslohmdnuﬁnmdimm 38heptaf for 20 hours
-(4,4 5 5 tetr di oxabor [.) ani |
G & icBye HpEo L e BHont et ging g caed oat, and
thd o2&k thac:a,ar Rongfed Qv&Sabyefh | DiphBeManf cHREREatdd €0 dryness.
add irring is carried out for 10 20 hours at 60C.

ed.
Choometeataphy icorsiliaa ghl y(digkloransetirmeftétediydiofuraTh @7 9 silldwe 0.2 g of

taken n ue odi um car bonat e sol uti on and
theygmggﬁgﬁx%WEWQ) gﬁﬁ@ omet hane. The di chl oro- net hane
phase is dried over sodi um sul phate and concentrated to

dr ness. Chronatography on S|I|ca ge
' po) cvclapropy![methyli=3. 3 -IRpyridin5-amene

expec r ‘ to be obtalned 15 Step 2 : 5- (4

Ami n 5"dﬁ) H’ﬁ&hloro N-f11- (et hyl am no) eycl opr opyUnet
hyl | pyri din- 3-am ne di hydrochl ori de The conpound is
obtajned in accordance with the procedure of Step 2 of

LEgafipie R9guct QIR i1héhe BPRYSUMEP dbtsaftHed faf tthaous o eambient

te i cg'gt%lgeovr\{el\(? LS?' ?Hgog%%a?‘ %‘dzé&a%NO%%Q 11&81%81}1%% %{Eﬁsifl Mﬁzﬂang Dilution

witl0 2theExsacartied 08 followed by filtration with suction and drying at 60°C under

1 torr. 0.78 g of the desired product is obtained.
Melting point (cap) : 180-185°C
Mass spectrometry (ESI) (H,O/CH;CN) m/z = 289.1219 Th ([M+H]")

Example 104 :
3-[2-Chloro-5-({[1-(methylamino)cyclopropyljmethyl}amino)pyridin-3-yl]benzoic
acid dihydrochloride

Step 1 : 3-45-[({1-](tert-Butoxycarbonyl) (methyl)amino]cyclopropylimethyl)amino]-2-

chloropyridin-3-yl}benzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 99,

using the compound of Preparation 10 instead of the compound of Preparation 8.

Step 2 : 3-[2—Chloro-5-({[1-(methvlamino)cvclopropvl]metlzvl}amino)pvridin-j’-

vi]benzoic acid dilivdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 99,
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4-12-Chl oro-5-((
am no) pyridin-3-y
. tert-Butyl

11- ((16-chi or o- 5- (4- cyanophenyl ) pyri di n-3-vl | am no} net h
yl)cycl o- 5 propyl bnet hyl car.gamat e The conpound is
obtained in accordance with the procedure of Step 1 of

103 th the re nt of 3-pyridi neboronic
u%%?%gﬁfTﬂmf@{@ ‘8&Héﬁ§@¥§83§ﬁ.e acid. Step 2:
Métihg poltt 062y br4d-145°Cmet | zyi ami no) cycl opropyl | netityl }am
|no)pyr|d|n 3- yIIbenzonltrlle E%drochloride 10 The
Eotect giey (5ot eTwi(MtHhe procedure
of Step 2 of Exanple 107, u5|ng t he conpound obt ai ned
in the above Step 1. Mass spectronetry (ESI) (HOQ CH3CN

Exdniple 1833.1 Th ([ MtH]) Exammle 110
| or o-5-

4 Prké‘#trf’f’fvf{éhffﬁW&%ﬂ@ﬁmwvrmwwylmm)wmlmyltbenwc
a%&?@Sﬂ%? gégt?lhydrochlorlde Step | :

atoxycarbonyl)(nethyl)an1nolcyclopropyl}nethyl(nethyl)
an I Iogooyr|d|n-3- [ 1

met hyl am no) cycl opropyl ] nethyl}

[1-(
'] benzonitrile hydrochloride Step 1

2,

of Exg,gp}.@lﬁgm_ug_ﬁbg&ok%uporrpound of Pr epar ati on 11
i nstea € colpou Preparation 8 and with 20
t he replacenent of 3- carboxyphenylboronlc acid with
4 car box phe roni c
B SRR P Sk, Pogo Rin (e wlb il Rincrdye psism 4y Piraple 9
uding tha réam@@m{tm plﬂe% @afon Y0 ReAd OF thea®hfpothd yel P%Elﬂaﬁbﬁ g@nd with
The conpound is obtained in accordance with t
the repdasqiment &ff3-Qrqxyrhetylworemp peid 9gth 4_'%b0>i)’$)ilﬁ@’lb¢Témc acid.
conpound obtained in the above Step 1. Melting point
(can) : 138-145C Mass spectronetry (EST) (H7Q CH3CN m z
Step 3464-Y2-UkldroMtHY FYmethylamino)cyclopropyl]methyl}amino)pyridin-3-

vi]benzoic acid dihvdrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 99,
using the compound obtained in the above Step 1.

Melting point (cap) : 175-182°C

Mass spectrometry (EST) (H,O/CH3CN) m/z = 332.1147 Th ([M+H]+)

Example 106 :
2-Chloro-N-{[1-(methylamino)cyclopropyl]methyl}-3,4'-bipyridin-5-amine
dihydrochloride

Step 1 : tert-Butyl (1-{](2-chloro-3,4" bzpvrldm-S-vl)ammalmethvl}cvclopropvl)-

methylcarbamate

The compound is obtained in accordance with the procedure of Step 1 of Example 103,

with the replacement of 3-pyridineboronic acid with 4-pyridineboronic acid.
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Exanple 111 : 5

2- Chl or o- N-net hyl - N-{[ 1- (net hyl am no) cycl opr opyl ] net hyl
}-3,4" -bipyridin-5-am ne dihydrochloride Step | :
tert-Butyl
(1-11(2-chloro-3,4'-hipyridigy5-yl)(nethyl)amn nol netl ay
| f- cycl opropyl)nethyl carbamate The conpound is

obtai ned in accordance with the procedure of Step 1 of
Exanpl e 103 10 using the compound of Preparation 11

Slep3t: _ . IL9 42B 5 WbDs_ a3

4- pyr dikydeioblopidec aci d. Step 2 :

2-Chloro-N-nethyl -N-ffl-(m

et hyl am no) cycl opropyl ] met hyl } -3, 4" - bi pyri di n-5- am ne
THY E‘Mﬂ%&ﬁﬁ'l@%b&ﬁmﬁhﬁ &Q&H%@C{wﬂﬂ? t}&bﬁ@béﬂﬁ% bi‘“St%ﬁ Qoéfjﬁﬂeﬁﬁple 103,

with the procedure of Step 2 of Exanple 3, 15 using
usithgthe compourd @ittin¢diedhe sbavhStepblove St ep 1. Mel ting

i nt : 3&? C Mass spectronetry (EST)
POETEDS 1 Th ([ MeH] +) Exarrple 112 :

Masq spebedrhotty &SI (HL.OVOELdY] @rd £1039. Y2190k ﬁ et hyl }

am no) pyridin-3-yl] benzoic 20 acid dihydr ochl oride

Step I :

9-f 5/ .1 / (tert-Bntoxvcarbonvl) (netlrvl)an:inolcycl opr
L@%&% hyl ) am no/ - 2- net hyl pyridin-3-yl/benzoic acid

6-UlRo10o3tpH.ulidrépsheipl) aN 19 ﬁd(nhéthﬁlﬁﬁﬂﬁ@a?ﬂ@ﬂupﬂ] nilet®/1} pyridin-3-

procedure of Step 1 of Exanmple 99, using the conpound
aginenlibydroghlogide12> i nst ead of the conpound of

Preparation 8 and with -94- the repl acenent of

3- car boxyphenyl boroni c acid wth 4-carboxyphenyl boronic
Sapild. terivButw (i3({fBckbord-S-44-rhlordd¥tetyinepliz-3-yljamino}methyl)cyclo-

4-12- Met | 5-(f11-(met hyl anzi no) cycl opropyl | met hvl }an
zZi rzo%’i&ﬂﬁ—m&é" I nzoi ¢ aci d di hydrochl ori de

The compound is obtained in accordance with the procedure of Step 1 of Example 103,

with the replacement of 3-pyridineboronic acid with (4-chlorophenyl)boronic acid.

Step 2 :  6-Chloro-5-(4-chlorophenyl)-N-{[1-(methylamino)cyclopropyl]methyl}pyridin-

3-amine dihydrochloride

18 ml of 4N hydrochloric acid in dioxane are added to 2 g of the product obtained in the
above Step 1 dissolved in 80 ml of dioxane. The whole is stirred for 16 hours at 20°C and
diluted with 80 ml of ether. Stirring is carried out for 1 hour, and the precipitate is filtered
off with suction and dried at 50°C under 1 torr. 1.57 g of the expected product are
obtained.

Melting point (cap) : 128-139°C

Mass spectrometry (ESI) (H,O/CH3CN) m/z = 332.0876 Th (IM+H]H
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5 The conpound is obtained in accordance with the
procedure of Step 2 of Exanple 99, using the conpound
obtained in the above Step 1. Melting point (cap) :
241-245C Mass spectronetry (ESI) (HROCHCN in/7 =
312.2 Th ([M+H ") Exanple 143 : 10
2- Met hyl - N-{[ 1- (net hyl am no) cycl opr opyl | met hyl } - 3, 4" - bi
pyrldln 5-amine trihydrochloride Step 1: tert-Bntyl
Exammle 08 : ¢ (2. net hyl - 3, 4' - bi pyri di n-5-yl ) ani nzol net hyl /

A =6- [

B AR RO RENHL S NS RTERH RSy i B iy 7

amigke dihydrecldorigound of Preparation 12 instead of the
conmpound of Preparation 10 and with the replacenent of
3-pyridineboronic acid with 4- pyrldnreboronlc aci d.

Step EP t%rt~Bu 1[1-

y prop y
|pynﬁmﬂﬂlﬂ&ﬂmjﬁﬂmﬂﬂﬁhydrochIorlde 20 The conpound i's
obtai ned in accordance with the procedure of Step 2 of
Exanpl e 103, wusing the conpound obtained in the above

Uridle€Pa hitrddht htﬁﬁ)s?lﬁﬁr@t a( Sa@hre: c&ﬂgtlﬁﬁ&g MRSS of the com ound of
SpeCtronEtr

Prematiomfaf g_gﬁtet (E&gm%ﬁ@ﬁm%fe));aééggm@d Ng% g of 4- (4 4,5,5-
th I
tet%a!m%ggrl d%:/ g?fo@%& gn%é% 2 99%@?‘1{1& 111% Ql{éf}l"}ﬁ)[y {s Sgil’l%d %or Mllntltes 32¢g

oflpb{e(sﬁl[lﬁl &aﬁb@aw m@smmmylh)%ml raﬁta/ay:i aye adied- Stiryinkdp zhdfied mut for
cycl opropyl / met hyl car banat e The conpound i s

20&&9&% ﬁfeéo  GRACER B O RS Ha prtsdeetilr dh 6fre%@‘é¢‘p isp tagen up in
aqﬁ&ﬁgpé u:h? %mﬁ)oﬂétb rb%h{t%g zﬁ'@n%mé%d q{ilﬂf’rd?o?xgcfreﬁl'e@ﬁnélzThe dichloro-

I nst ea € compoun reparation
methane phase is dried over sodium sulphate and concentrated to dryness. Chromatography

on silica gel (dichloromethane/butanone : 93/7) allows 1.67 g of the expected product to be

obtained.

Step 2 : 5-(4-Aminophenyl)-6-chloro-N-{[1-(methylamino)cyclopropyl]methyv}pyridin-

3-amine dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 103,
using the compound obtained in the above Step 1.

Melting point (cap) : 190-196°C

Mass spectrometry (EST) (H,O/CH3CN) m/z = 303.1 Th ([M+H]")
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Step 2: 5-(4 Am nophenyl)-6-nmethyl-N-1/1-(nmeth

yl am no) cycl opr opyl / net hyl } pyri di n- 3-am ne

trihydrochloride 10 The conpound is obtained in

accordance with the procedure of Step 2 of Exanple 103,

using the conpound obtained iy the above Step 1.

Melting point (cap) : 190- 200C Mass spectronetry (ESI)

(FiCYC}BCN mz = 283.2 Th ([ M+H +) Exanple 115: 15
Ryl - 5- (et hyl {[ 1- (et hyl ami no) cycl opr opyl ] met hy

4-t2l:é‘mo'}8)§9é{ f1-Eth SnyTanyih b6 86 Bty Rt By AN AL RM AR 39 oG Fnitrite

hy@ro&hlpfidd- [ (t ert - But oxycar bonyl ) (et hyl ) am no/ cycl opr op
yl }metl zyl (metl zyl) -
anzi no/ - 2-met | zyl pyri di n-3-yl / benzoi c acid The conpound

StbP19 bleAl BESI ézng@aﬁmaﬁgﬁqyﬁmwhémgﬂgﬁiﬁ@igﬁﬁn&foéﬁmgz@czo-
np 3 usi ng € conpound o repar
[ pinglcatimpranind of Preparation 9 and with the
replac ment of 3- carboxyphenylboronlc acid with
4- car boxyphenyl boronic acid. -96- Step 2 :

THE-cobrpolvkd tydbtdinddmtabydrdance with the procedure of Step 1 of Exam le 103,
ffl-(methyl am no) cycl opropyl Jiet, yl}an2|no)p

wigh thsaeplageneat pid3 By hdideboeerio aeid avithHé-cy anpd ybosomc acid.
obt ai ned in accordance with the procedure of Step 2 of
Exanple 99, using the conpound obtalned in the above

326 1870 Th ([ MtH +) Exanple 116 : y
[1- (rﬂl@#&ﬂd&iﬁi&%ﬂﬂﬂﬁiﬁyl ] et hyl }-3, 4' - bi pyri di n-5-am

ine trihydrochloride Step ]: tert-Butyl

met hyl ( 1- {f net hyl (2- et hyl - 3, 4' - bi pvri di n-S-yl ) am nol ne
Thehgdnionat ds ott@ined dpkdadartea vetiethéppocdmeoastep £ of Example 107,
R PSRRI ANGE, Mok Dot Procedure of Step 1 of

Mass spectrometry (ESI) (H,O/CH3;CN) m/z = 313.1 Th ((M+H]")

Example 110 :
4-[2-Chloro-5-(methyl{[1-(methylamino)cyclopropyl|methyl}amino)pyridin-3-
yl]benzoic acid dihydrochloride

Step 1 : 4-£5-]/({1-[(tert-Butoxycarbonyl)(methyl)amino]cvclopropyl}methyl(methyl)-

amino]-2-chloropyridin-3-vl}benzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 99,
using the compound of Preparation 11 instead of the compound of Preparation 8 and with

the replacement of 3-carboxyphenylboronic acid with 4-carboxyphenylboronic acid.

Step 2 : 4-2-Chloro-5-(methyl{]1-(methylamino)cyclopropyllmethyliamino)pyridin-3-

vilbenzoic acid dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 99,
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usi ng the conmpound of Preparation 13 instead of the
conpound of Preparation 10 and with the replacenent of
3-pyridineboronic acid with 4-pyridi neboronic acid.
Step 2 : N2

Di met hy/ - N-{J1- (enet hyl am no}¢ycl opropyl | methyli-3,4'-b
i pvridin-5-amne 15 trihydrochloride The conmpound is

obtained in accordance with the procedure of Step 2 of
uSEigAf FAmRYRd %E@mq@gllfwbeaﬁé@aﬂd obtained in the above

%gP$'tg%P}j _ppiopt (cap) : 182-187C Mass
M?Ele FOEt Py {%S%SI H O CHICN nfz = 283.2 Th ([ M+H| ~)

Ma@gpedioamplyd ESDTH,6/CH-OMW maphety1 Th KM+ et hyl - N- 1
[1- (m et hyl am no) cycl opropyl] nethyl} pyridin-3- am ne
trihydrochloride Step | : tert-Butyl

Efakndik 391 ¢ 4- am nophenyl ) - 6- net hyl pyri di n-3-yl | (nzetltyl)

am nol - 5 nzethylicycl opropyl)znet hvl carbanat e The
2-ChigrotrandthyloNt{al-(raethy lamsive 3y dapoaepyWintdthy 1h8,45bipsidin-amine
.of . St 1l of Exanple 108, using the conpound of
‘hgygﬁgﬁ§¥F%n 13 instead of the conpound of Preparation

10. Step 2 : 5-(4

Sﬁmzinophenyl - N, 6- di met | opr op
%) > kel B hin % ._

vl DI (222 / ) i.. ; 3 ( ; A
conpo ' j ' ccordance with the procedure
of St ﬂ,y; & ‘9b é usi ng the conpound obt ai ned
in the above Step 1. Melting point (cap) : 235-240C

TR AP 1P PRRIARAD GES EACS TR 15 RERCCORPALIER LGP sl 103

us{t%%@%unh%fwagnﬁ I i PIARE E@H{Souﬁﬁ op iPPngfaPatgiI%)gflo and with

ungar ot'oxin to nicotinic receptors
the repddceinentarf Gapyrafindborquédarid vith 4fhirdirebomyic acat.r i ed out
according to the nethod described in J. Pharmacol. Exp.
Ther .,

Step 2 : 2-Chloro-N-methyl-N-{[1-(methylamino)cyclopropyllmethyl}-3,4'-bipyridin-5-

amine dihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 103,
using the compound obtained in the above Step 1.

Melting point (cap) : 110-120°C

Mass spectrometry (EST) (H,O/CH;CN) m/z = 303.1 Th ((M+H]")

Example 112 :
4-[2-Methyl-5-({[1-(methylamino)cyclopropyl|methyl}amino)pyridin-3-yl]benzoic
acid dihydrochloride |

Step 1 : 4-{5-]({1-[(tert-Butoxycarbonyl) (methyl)amino]cyclopropyl}methyl)amino]-2-

methylpyridin-3-yi}benzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 99,

using the compound of Preparation 12 instead of the compound of Preparation 8 and with
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1994, 271 ; 624-631, is ainmed at assessing the affinity
of conpounds of the present invention for nicotinic
receptors of the "nuscular" type. 20 Menbranes (1-5
pg/mM) of the electric organ of torpedo fish are

i ncubated (1 hour, 22C) in_?p_e presence of a series of
concentrations (0.01-10 M of each conpound of the

i nvention q%dl luted starting froma 10 mM stock sol ution

thr FEPRvEDpLY; 3rqrébqaweh@ﬁﬂvermc aqid with-4acasbaxgahenybherenic acid.
4 TB%\ﬁaén : 0.2 nM in Krebs buffer
KO 5mM MCl2 1 mM Cad 2 2 niV
NaCl 100 pH 7.4) with 0.01% BSA; final -98- vol une:
500 pl. The non-specific binding is determ ned by
tepe ok “/-' ol plnarelit HaRIHIO ) CUSLOPEQINEIE IR E L oXi n

(1It \ benddlf ab St So Gt hat, up to a concentratl on
of 10%‘%#{1‘0%% he present invention have
no si gni fi cant affinity for nicotinic receptors of the
"muscul ar” EXAMPLE B of bindin
Ther SESMEREJf BARTIRE AEOHES i O BEGHY ST S 7 1gRgptaple 99,
us@f the cdfbumdtobthinedGakid a%@v@sre gccording to the
t echni que descri bed in Ml ec. Pharmacol , 1995, 48 ;

Mpking paint (dap) a4t BE det ermining the affinity of

ounds , of i nyent otinic
VSRR G IR0 B A LSS soc
Neur osci ence, 2000, 26, 10 138) Menbranes (250 g/ nl)
of I MR-32 neuroblastoma cells are incubated (2 hours,

m: t he presence of a series of concentrations

S BRI TER AR e =
trﬂxy)inic&kﬂmﬁ-pl batr dine (S.A 2464 GBg/nnnol : 1.5 nM in

phosphate buffer (NaH2PO4 20 nM pH 7.4); final vol une:
15 250 |. The non-specific binding is determ ned by

UbatA BT

concembmmtan of 10 M the corrpounels of the present
i nvention have no significant affinity for nicotinic
receptors of the "ganglionic" type.

The compound is obtained in accordance with the procedure of Step 1 of Example 103,

using the compound of Preparation 12 instead of the compound of Preparation 10 and with

the replacement of 3-pyridineboronic acid with 4-pyridineboronic acid.

Step 2 : 2-Methyl-N-{[1-(methylamino)cyclopropyvl]methyl}-3,4'-bipyridin-5-amine

triliydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 103,
using the compound obtained in the above Step 1.

Melting point (cap) : 240-248°C

Mass spectrometry (EST) (H,O/CH;CN) m/z = 269.2 Th ([M+H]")
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EXAMPLE C : Displ acenent of binding of

[ 3H] -oxotrenorine-Mto nuscarinic 20 receptors of rat
brain This study, carried out according to the nethod
descri bed in Nauinyn-Scl miederberg's Arch.

Phar macol ., 2001, 363, 429-483, is ained at determ ning
the affinity of conmpounds of the present invention for

rrusclarléapl c receptors. Menbranes (250 pg/n) of rat

€& incubated (2 hours, 20C) in the presence of a
5- (2|5Aﬁﬂﬁ¢;ﬂﬁen?1) -6CRARESMN- il L(@ftthy18mihls) &4@1dYropy1] @egi 1} pyridin-3-
ound of the invention (diluted starting froma 10
aWPé'fle(mﬁblomdleon in DVSO) and [ 3H] - oxot r enor i ne- M
(S.A : 3174 &Bg/mmol : 2 nM in phosphate buffer
(NaH?PO4 20 MM pH 7.4); final volunme: 250 pl. The
Stgpeci fertcB iy A Hg-Heurinbpkdnyl)edmboshylpyeidhas-iyljgnieithietdiyhs
in the presence of 99 atropine (1 ItM. The affinity
of t h@COBMPEUREEVSITPHBA, osent | nvention for
muscari ni c receptors is characterised by determ nation
of the K The results show that, up to a concentration
Thef cob@popMl it bigtaimegl o iatgordednce N\éthctﬂmp)mmdsreoff Steiné qierrjﬂe 108,

e T 5 PRl T S SRR of PSSR .

[12' 1] - a- bungarotoxin to "type a7" nicotinic receptors
of rat braln ThIS study, carrled out accordlng to the
21y 4 g et \eprogil/methyl}pyridin-

427 426! ! ﬁi ﬁdéﬁt geterm nlng 1 he af fini ty of
conp iy drocog: nt invention for type a7 central
nicotinic receptors. 10 Menbranes (1000 pg/m) of rat

brain are incubated (5 hours, 37C) in thg@gresence of a
Theerqrenpuad it obiawsd AR BEedance Vot ti]@ nwceéfne ice dnpfolprmenple 103,

ﬁﬁ? t,e starting froma 10

us%th%] ﬁﬁso &Ejltacl)%\&qﬂtﬂtﬁ\% (,le gl[ 1251 ] - a- bungar ot oxi n

MEGné point (cép¥: TBBgZ0DI00! 1 nl\/p in Krebs buffer
(Tris-HO 50 _nM K rnM M2 1 12 2 M

MigscpsotmmeimiES N LR /02 ek (AT Tvol ume: 500
pl . The non-specific 15 binding is determ ned by

i ncubati ng nmenbranes in the presence of a-bungarotoxin
E 115:

4-[2-Methyl-5-(methyl{[1-(methylamino)cyclopropyljmethyl}amino)pyridin-3-
yl]benzoic acid dihydrochloride

Step 1 : 4-{5-[({1-[(tert-Butoxycarbonyl) (methyl)amino]cyclopropyl}methyl(methyl)-

amino]-2-methylpyridin-3-vi}benzoic acid

The compound is obtained in accordance with the procedure of Step 1 of Example 99,
using the compound of Preparation 13 instead of the compound of Preparation 9 and with

the replacement of 3-carboxyphenylboronic acid with 4-carboxyphenylboronic acid.
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The affinity of conpounds of the present invention for
type a7 nicotinic receptors is characterised by
determination of the KL. The results indicate that, up
to a concentration of 10 M the mgjority of the
conmpounds of the present ingyention have no affinity
for type a7 central nlcotlnlc receptors. Sonme 20

I

to "tymﬁgn@élﬂeaz [ﬂhﬁﬁbdlﬂ Gde receptors of r at bra| n Th| S
study, carried out accordi ng to the technique described

in Mlec. Pharmacol ., 1990, : 9-12, is ained at
f
Tlgeﬁécg%dgxﬁq OBDE? {n e 6%&1?{;2&7@9 Q?éj gﬁ)%%(?%% to?%t AL Example 99,

usﬁrgcthﬁbmhpoudﬂhﬁmmmgﬂ(ﬁz&@vagtdpm) of rat brain are
ncubated (2 in the rese ce of a series

v BedisadrEEpi g o LB EGaIR of the
present invention (diluted starting froma 10 nM stock
solution in DMSO) and [3H -cytisine (S. A -100- 1184

ECRaplertdb :: 2 nM in phosphate buffer (NaH?PO4 20 mM pH
.4): final lupe: 250 I, The_ non fi.c hinding.is

NGB isthrES- bl SR A s R ARSI o e nghe

“ﬁgdwwyhﬁmgnlcotlne The affinity of the conpounds of

the present invention for type a4(32 central nicotinic
receptors is characterised by deternination of the Kj.

cent fé&ogﬂl!&ﬁbhﬂh@ recept ors, haV| ng K; vaI ues of the
order of 1 nM hese results and al so those obtai ned
in Exanples A to D, indicate that the conpounds of the
r rf C
TIF&r EtEuniNY S8R T c@ﬁéﬁ% ik &%%ggéém@ gf) &1 lp?% ]riéa}mple 103,

s that are specific tot

usﬂﬁihE cdméf)lﬁndbﬂBte}ﬁdﬁatmmll\BD instkad dsfahe Odsmpcbmﬂaafd’fre;iai’e&ion 10 and with

ent inventi for a4G32 receptor
the rep acement of 3- pyr? meboromc ac?d with 4- pyr1dc1:ne mon?c acid.

Step 2 : N, 2-Dimethyl-N-{[1-(methylamino)cyclopropyl]methyl}-3,4'-bipyvridin-5-amine

trihydrochloride

The compound is obtained in accordance with the procedure of Step 2 of Example 103,
using the compound obtained in the above Step 1.

Melting point (cap) : 182-187°C

Mass spectrometry (ESI) (H,O/CH;CN) m/z = 283.2 Th ([M+H]")
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Examples Ki (nM 1 7.9 285 6 2.3 10 0.7 11 0.8
26 0.3 32 0.4 52 1.4 15 EXAMPLE F : In vivo
nmeasur enent of the release of acetylcholine by neans of
intra- cortical mcrodialysis in the consci ous Wstar
rat The system c adm ni stratypn of nicotine and
ni cotinic agonists causes an increase, in vivo, of
acetylcholine in various regions of the brain
em Res., 1996, 21, 1181-1186 ; 20 Eur. J.
?899 o7, yf48?g§i1"311§4ﬁ§y1 N g hylatiinorc o d;ﬂs}?gy%mhgi}pg ridin-3
amlnpltlahlfdal@Chhrld@e medi an prefrontal cortex of male
Wstar rats. Six or seven days after they have been
i npl anted, the probes are perfused with Ringer's
St&Pl Ut feRBuhNIQY/ S TaritiNop KErVD - L nidiy IfyPidhe 3-V1 1 Em WYV L) M b
I ™M neost|on1ne 20 an at a flow rate of 1 gl/mn,
t he af sbaprepWhmethylenrbeweate After 2 hours in the
ani mal quarters the 5 product under test is
adm ni stered by the intraperitoneal route. A group of
Theosthipeundiid oBthBied lieaetordmct Mathsk wesdedusess $tof 1tdfeExample 108,
product. The dlalysates (30 1) are then collected every
usky Uhs PRSI of PTG | ﬁﬁn%ﬁaé@f theoprpayig ef frgparation 10.
extra-synaptic cortical concentrations of
acetyl choline by means of HPLC with anperonetric
Steye? e cS-(HOAminbseneBN, bslimeyXNgy Besatylainimacycdipropyl]-

acetyl cho |ne/d|al sate, and inter-group conparisons
are 1 : chlpride,r i ance anal ysis, using
2 factors (treatnent x tine), wi th measurenents being

r epeat ed
The compound is obtained in accordance with the procedure of Step 2 of Example 103,

E

using the compound obtained in the above Step 1.
Melting point (cap) : 235-240°C
Mass spectrometry (ESI) (H,O/CH3CN) m/z = 297.2 Th ((M+H]")

PHARMACOLOGICAL STUDIES OF COMPOUNDS OF THE INVENTION

EXAMPLE A : Displacement of binding of [1251]-a-bungarot0xin to nicotinic

receptors of the electric organ of torpedo fish

This study, carried out according to the method described in J. Pharmacol. Exp. Ther.,
1994, 271 ; 624-631, is aimed at assessing the affinity of compounds of the present
invention for nicotinic receptors of the "muscular” type.

Membranes (1-5 pg/ml) of the electric organ of torpedo fish are incubated (1 hour, 22°C)
in the presence of a series of concentrations (0.01-10 puM) of each compound of the
invention (diluted starting from a 10 mM stock solution in DMSO) in the presence of
['%]]-o-bungarotoxin (S.A. : 7.4 TBg/mmol : 0.2 nM) in Krebs buffer (Tris-HCI 50 mM,
KCl1 5 mM, MgCl, 1 mM, CaCl; 2 mM, NaCl 100 mM, pH 7.4) with 0.01% BSA; final
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over time. The results obtained show that, in vivo, the
conpounds of the present invention increase the
cortical release of acetylcholine in a dose-dependent
manner for active doses ranging from1l to 10 ng/kg IP,
I ndi cating the a4(32-agoni st.ggharacter of the conpounds
of the 15 present invention. For exanple, at a dose of

0 my/kg I t he conpound. of. Exanpl e increases the .
wrang st The BOYSBIRAS H@gtnw.@ g bydhSipes mambranes in the
| - h I by +104% at th me
prEAUPLE HinbGhRAS§ QML e Tel ease by +104%at the sa

ose. om nal contractions induced by
Thehemylts ghdve tizogqup tonecinPB@ation of 20 phe thivRbmpowsle of the present
. Intraperitoneal. adm.nni.stration.of an al coholic solution
iR L DA 1oF BIFRGE FPooPAE SO aMEergE Dpe
Soc. Exp. Biol., 1957, 95, 729-731). The cranps are
characterised by repeated contractions of the
EXAMPLEA : rRisplatementof bindingphiiHdepibatiditedosiioningd rechptors

hind [|inbs. anal gesi cs ant agoni se these abdom na
cranps (Bri(\fimzﬁ@?n&col. Chem, 25 1968, 32,
295-310). At t=0 min., the animals are wei ghed and the

conpound being studied is admnistered by the IP
Thip gtudy, mrigedoony astordg toohe tashaie dessriged, enMoles. Sbargapel., 1995,

S .t h C und. t=30. mp.. an _al ceholic . .
AP0 61 i€ v B hin o R Ch Loy RERpnSoeg fryention
fol Micdtiviel recaptat of.tRS " FdnsliBhis'e typk NEBeHrRbE ISYc aNEwbscience, 2000, 26,

adm nistration of the PBQ the animals are placed in
1381 i nders of plexiglass (L=19.5 cm |.D.=5 cn). From

’ . h 45 i, . , : : e
B g 0 SR N Bl (900 ks 0
the piddencald arseral ofcoacgmsrapers (80l gl uMY hEeach sohipsu@l & the invention

TRt oL S BT AL b AT
24NGBG NS qoﬁfﬂ?@fm bhSspheRREUPEN ST, 0 i gHr 2881 volume:

obt ai ned show ibition ranging from-80%for active
2dpgledhe angisperific bimding ig Getegphingd bp.incibatingl meosanesnirethe presence

t .th ampounds of the invention possess antal gic
“%?@d@%@?é@?gggF-exanp!e,_a; a dose of 10 ny/ kg | P,
TS FRAKO Hisovd thaAaNtp 106 édtbdidtion of 10 pM, the compounds of the present

invention have no significant affinity for nicotinic receptors of the "ganglionic" type.

EXAMPLE C : Displacement of binding of [’H]-oxotremorine-M to muscarinic

receptors of rat brain

This study, carried out according to the method described in Naumyn-Schmiederberg’s
Arch. Pharmacol., 2001, 363, 429-438, is aimed at determining the affinity of compounds
of the present invention for muscarinic receptors.

Membranes (250 pg/ml) of rat brain are incubated (2 hours, 20°C) in the presence of a
series of concentrations (0.01-10 pM) of each compound of the invention (diluted starting
from a 10mM stock solution in DMSO) and [*HJ-oxotremorine-M (S.A. :
3174 GBg/mmol : 2 nM) in phosphate buffer (NaH,PO4 20 mM, pH 7.4); final volume:

250 pl. The specific binding is determined by incubating membranes in the presence of
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abdom nal cranps by -90% and -87% respectively.

EXAMPLE H : Social recognition in the Wstar rat

Initially described in 1982 (J. Conp. Physiol., 1982,

96, 1000-1006), the social recognition 10 test has

subsequent |y been proposed bhygvarious authors

(Psychophar macol ogy, 1987, 91, 363-368 ;

Psychophar macol ogy, 1989, 97, 262-268) for studying the
atippeivod a1 Theeatlisfty o tthe semprinde @hyisuBrgaent Trentigs fo3 muscarinic

. - 4 ' f the olfactory

re€§%§?§gg?k#ﬁ%g?%?§gﬁﬁﬁﬁﬁéﬁﬁzgﬁgég“tendency to forget
Tleenetsats sy gag lupad iaaonadtiagomot $&uMnhe ofjority af thet congiounds of

by recognit.ion of a young congeperic animal. A young
th JeSerS 1TYFRYY NeYenoaingy B RSPRIGH Tre P aced fof 5

m nutes in the cage housing an adult rat. Wth the aid

of a video device, the experinenter observes the
EXAMBLEM ¢ ddisplacanertal dinding obf I e-badghtotoxin tardype 7"

measures its overall duration. The young rat is then

removed fr dHFYtHHC EgsgPtors gt rat bral®e and s placed in its

own cage until the second introduction. The adult rat

is given the conmpound wunder test by the
Thimstudpesaiticaihadaceooding tathd meliddedes@ritedun $folés Phgamarol., 1986, 30 ;

ht into t resence 20. (5.m nutes) af the young .
T o e Bl e RS REGPRIPeS of K Pt Dgageion for
.Wﬁgavgmﬁﬁgnkbﬁﬁmqgkg&hgn measured. The assessnent

criterion is the difference (T2-T1), expressed in

Msmbomds (1106t pg/et) ofvat bragc egnintutared (Sibves, 87°@)hie tBe presence of a

TR R T - —

st&{iﬁg‘ Borh Oa 10 '?H(/Ik&o&?-sol-{ﬁioﬁ fﬁemi %hgs[twﬁ gfﬁ-b _nli'%arotoxin (S.A.:
conp atly enhance

ounds of the invention 25 very gre N
7. frdiBoymsat i bnM)en Emetatbusfet Glvisdld€e50 TiM, K EsuiriM, MlgChi hmdA, CaCl,

S a differen (T12-T1 en -16 and -26_for .
2 H@E:@a?gh@@ RO R 7 i %ngéﬁﬁf@u@ﬁﬁoﬁﬁgﬁ Agn-specific
e T e
Tiof affiityvel cogp@dident tho ppaeimndindéntonafopltgpel o7 nicotinic receptors is

.............................................. 10
chagAgiaBiRibb b ot Of b Kul ose ]

The results'indicate that, up to -a'concentration of 10 uﬂ?f,) tH} majority of the compounds of

the present invention have no affinity for type a7 central nicotinic receptors. Some

compounds of the invention have a K; of the order of 10 uM.

EXAMPLE E : Displacement of binding of [3H]—cytisine to "type a4p2" nicotinic

receptors of rat brain

This study, carried out according to the technique described in Molec. Pharmacol., 1990,
39; 9-12, is aimed at determining the affinity of compounds of the present invention for
type a4f2 central nicotinic receptors.

Membranes (250 pg/ml) of rat brain are incubated (2 hours, 20°C) in the presence of a
series of concentrations (0.01-10 pM) of each compound of the present invention (diluted

starting from a 10 mM stock solution in DMSO) and [*HJ-cytisine (S.A.:
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5 Wheat starch

154 B o b RO b L0 0l D B tame

2500l EPRY ndH-speb@iN HindifAg & H&EnHBdAVEy incobdtRRB&RRESesAR the presence
n atomor an NR6 group, Y represenfs a carbon at om

of G0 Mt rJoigerinert Gre aiinaY ef fhagmerpovniioph s enessniainvention for type
A T e e R R

nitrogen 10 atom Re is absent, Rl and R2, which may be

identical or different, each indggendently'of t he ot her
Theeyspatsephtaiged el dhainthgt epmpoands plethe presdnt amegnéidn have a strong

- al kyl.~aroup or .an aryl-(C1-.C6)al kyl u i n
SRR RS PRSP oy At eabiort ThuE Koy ps R Rrerdl 1 v
and R4, which may be identical or different, each
i ndependently of the other represent a 15 hydrogen
Thesoresdts, and dlpethose pbipingd dth Bxaniides 869 &), linditate thatihe dRBipounds of
represents _.a hydrogep.atom a l.inear or _branched
the ISR NeRYPY Frah DU S sitytinieilieans gt g Sarifiedp type o4p2
redeBtor§0) al koxy, cyano, nitro, linear or branched
(C2-C6)acyl, linear or branched (G -C6)al koxycar bonyl ,
linear or branched (G -C6)trihaloallcyl or |inear or
branched (C | -C6)tri hal oal koxy group, or an am no

group optionally substitutedTgﬁque
Affinity (Ki, nM) of the compounds of the present invention for type o043 receptors

Examples Ki (nM)
1 7.9
2 8.5
6 23
10 0.7
11 0.8
26 0.3
32 0.4
52 1.4

EXAMPLE F : In vivo measurement of the release of acetylcholine by means of intra-

cortical microdialysis in the conscious Wistar rat

The systemic administration of nicotine and nicotinic agonists causes an increase, in vivo,
of acetylcholine in various regions of the brain (Neurochem. Res., 1996, 21, 1181-1186 ;
Eur. J. Pharmacol., 1998, 351, 181-188 ; Br. J. Pharmacol., 1999, 127, 1486-1494). A
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30

20 or two linear or branched (Cl-C6)al kyl groups, or
represents an aryl or heteroaryl group, R6 represents
a hydrogen atom a linear or branched (G -C6)al kyl
group or an aryl- (Cr-C6)atkyl group in which the alkyl
noi ety may be |inear or branghed, Ra, Rb. Re, Rd and
Re whi ch may be i dentical or different each

mlg& g}ﬁ? %gsd;sg%%érl ]anE;ﬁéﬁ g%eo 5ec? : he ?‘t%}?% p@bee'ﬁfdsrta% 1§trs] Six or
sevénr@a% afér th@§ ﬁQ\%hi%én (11%)Ta§@1hﬁ‘1|e3ﬁ%ﬂ%¥|me %@fﬁfs@d(%thl RiBEA solution
bf anched koxy, 11inear ranched

(N@@ lﬁephydi@b@an Caly dRonMhiMg@l, 1maMbomtlgmme 20 nM) at a flow
th anate, linear_or branched {C2-C6)acy near

oty o0 e e el SR B85 BV 4 [FRiy LR il b, he

r&c@ct ﬁiﬁi)el kdsh 1'%' a@]ﬁhﬁﬁéﬂewd' BW@@Hnt%eﬁfoﬁéHl héste. A group of control animals

(C1-CB)tri hal oal k i near or branched
reqegyes @@ eqlkgnt tulebiay rtgtu product( Che @&}ﬁlatey (3G uboamy ltheem qedlected every
30%@%%% fo M“ﬂ' Ig 1¥1he 2 lé%r'}lg&}sp thg aelxﬁa r?%laé’};hc c@;?tgc%b lcj%nceﬂtratlons of
ac&%ﬁllcﬁ@hdéﬂ%’ ﬁiekr)’sl of HBL@tMtHTEMp&ﬁlﬂetlHﬁ@’cecﬂbn bTiaeeeieh ardRxpressed
am nocar bonyl group, an _am no group optionally
n pgi9d @P%tmkbahrwag 18f3iete rang viRieT- BioNR COBPAIRTORR éffegptried out by means of

va{)%cg%)aﬁ{ﬁ Q?E%g“%&o {/Tegtntrlegl& rxalgr(ﬂ% ézvﬁg{ &légs;ub%lgeﬁl;tﬁqg&ﬁg repeated
ovaamhéhyl dlhydronaphthyl tetrahydronephthyl, ihdanyl

or indenyl group, each of those groups being optionally
substituted by one or nore identical or different

THILRURS oDBliREE ﬁfémf HaMiH3hRIER c%ﬁrﬁﬁﬁndé res@ﬁt j(léﬁlﬁi%ﬂqgcrease

(G -Co) al kyl, hydroxy, cyano ntro, |ne ranche
the( mlaﬁ)ra]ek@xqu ackfytubaline ora kipmaahipenide@cma@ae‘f) fac yd:t;vel dasesaranging

1% afh;g,g?xf ook ki, ey Efc%%pzfgds of the
1&591‘( ﬁ;@%lftfo' habpalkdmy, %H@é &b PR PSnpoynd of ple 1

optional Iy substitut'ed by one or 't Tnear or branche
1n<(réase{B1)sablleyde graoeiykholitee(td2 %) gl the denpdwoddBrample 18 increases

ero L ou n_aromati ¢ nonocyclic systemor a
thﬁbf ie%? X %{%P@ﬁ?ﬁ%ﬁ” fAgSfrom 5 to 12 chain nembers and
containing fromone to three identical or different
hetero atonms sel ected from oxygen, nitrogen and
EXAMILE G wAbdeminad cenighctidns irdugedriysphenyl-prhengegunerie (PBQ) in

clic system has an aromatic character while
nf NBIBE RSt 5 Py

Intraperitoneal administration of an alcoholic solution of PBQ causes abdominal cramps in
the mouse (Proc. Soc. Exp. Biol., 1957, 95, 729-731). The cramps are characterised by
repeated contractions of the abdominal musculature, accompanied by extension of the hind
limbs. Most analgesics antagonise these abdominal cramps (Brit. J. Pharmacol. Chem.,
1968, 32, 295-310). At t=0 min., the animals are weighed and the compound being studied
is administered by the IP route. A group of control animals is given the solvent used for the
compound. At t=30 min., an alcoholic solution of PBQ (0.2%) is administered by the IP
route in a volume of 0.25 ml/mouse. Immediately after administration of the PBQ, the
animals are placed in cylinders of plexiglass (L=19.5 cm; [.D.=5 cm). From t=35 min. to

t=45 min., the animals' reaction is observed and the experimenter notes the total number of
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be aromatic or partially hydrogenated, and wherein each
of those groups nay optionally be substituted by one
or nore identical or different groups selected fromthe
substituents defined above in the case of an aryl
group. 2- Conpounds of formuj@_(1) according to claim
1, characterised in that they are 25 conpounds of

aqugglrnpnlya:izgﬁé / Ag @}iw:!igﬁl’"he?{g?ullq%g?ea @es@ al_\s)%ge’ 5%68’(11\'[/%’ imp{g}%on of the
nRSber Xr3BdoRiRAl eradsdftdsied iReheLBRAS Unnalsat Mﬁ@ UBse of the

of formula (1) according to claiml, characterised in
confrmund kiediedr e conpounds of forrmula (1/B) : Rb Ra R3

R&A X NR(1/B) Rd Re Rz 5 R5 Nwherein R, R, R3,

R, R5, Ra, Rb, Rd, Re, X and n are as defined

TReFRUIRDEhaImed sﬂowqﬁmgﬁmdm%ho FRRIUB @4 () a8§weOlledJardePng from
claiml, characterised in that they are conpounds o

1G wetkgl B (ThicdempnstRiesRhaiRthe compounds of the invention possess antalgic
properties. For example, at a dose of 10 mg/kg IP, compounds 81 and 106 inhibit
abdominal cramps by -90% and -87%, respectively.

EXAMPLE H : Social recognition in the Wistar rat

Initially described in 1982 (J. Comp. Physiol., 1982, 96, 1000-1006), the social recognition
test has subsequently been proposed by various authors (Psychopharmacology, 1987, 91,
363-368 ; Psychopharmacology, 1989, 97, 262-268) for studying the mnemocognitive
effects of new compounds. The test is based on the natural expression of the olfactory
memory of the rat and 1ts natural tendency to forget and allows evaluation of memorisation
of an adult rat by recognition of a young congeneric animal. A young rat (21 days), taken
at random, is placed for 5 minutes in the cage housing an adult rat. With the aid of a video
device, the experimenter observes the social recognition behaviour of the adult rat and
measures its overall duration. The young rat is then removed from the adult rat's cage and
is placed in its own cage until the second introduction. The adult rat is given the compound
under test by the intraperitoneal route and, after 2 hours, is again brought into the presence
(5 minutes) of the young rat. The social recognition behaviour is then observed again and
its duration measured. The assessment criterion is the difference (T2-T1), expressed in

seconds, between the "recognition” times of the 2 encounters.

The results obtained show a difference (T2-T1) ranging from —16s to —26 s for doses
ranging from 3 to 10 mg/kg IP. This demonstrates that the compounds of the invention
very greatly enhance memorisation, even at a low dose. The results obtained show a
difference (T2-T1) of between -16 and -26 for doses ranging from 3 to 10 mg/kg IP for the

compound of Example 1.



Ra NCNR-~ Re RR5 N 10 wherein Rl, R2, R3, R4,
R5, Ra, Rb, Re, Re, X and n are as defined

her ei nbef ore. 5- Compounds of fornula (1) according to
claim1l, characterised in that n is an integer having
the value 1, their enantionefsg, diastereoisonmers, and
al so addition salts thereof mﬁth a pharnaceutically

accept abl e acid or base. - npounds of formula
Q@&j&ﬁh&é ‘g masegtical ﬁ?IPPO%Haﬁ‘SafS’FéPP% &blets eﬁﬁafornpl% 100 mg
y be identical or different, each
“ﬁggéﬁgﬁﬁgﬁfﬁﬁ of the other represent a hydrogen at om or
a linear or branched (G - C6) al kyl group, their

enantlo %lastere0|soners and g% addition salts
C?Wﬁﬁ%ﬂﬁﬂ @WP ]pharnaceutrcairy -accepfabl e acid or
jH%ﬁ%% emndse.of formula (1) lﬁgcordlng to claim
aracterlsed in that R3 and R4, ich my be
Whdagrstardal....or....di.f.f.er.ent....each.. represbﬁg a hydrogen at om
L. 8 nmet hyl group, their enantione%f.
Lagios8 tar eoi-somiers; andat'so-additiof’ Sal ts thereof with
WMM@&H&LQ@U.M ..... acceptabl e acid »g base. 8-
Cbnpounds of forrmula (1) according to claima1,
characterised in that R5 represents a 10 hydrogen
atom a hal ogen atomor a nethyl group, their
enanti omers, diastereoisoners, and also addition salts
thereof with a pharnmaceutically acceptable acid or
base. 9- Conpounds of fornmula (1) according to claiml1,
characterised in that R6 represents a hydrogen atom or
a methyl group, their enantioners, diastereoisoners,
and al so addition salts thereof with a
pharmaceutically acceptable acid or base. 15 10-
Conmpounds of fornula (1) according to claim1 which
are:
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[ 1- ({[5- (3-net hoxyphenyl ) pyri di n-3-yl ] oxy}net hyl)cycl op
ropyl ] met hyl am ne di hydro- chloride, [ 1-({
[ 6- chl or o- 5- ( 3- met hoxyphenyl ) pyri di n- 3-yl ] oxy} net hyl ) cy
cl opropyl ] met hyl am ne di hydrochl oride, 20 [1-({
[ 5- (4- met hoxyphenyl ) pyri di n- guyyl ] oxy} met hyl ) cycl opr opyl
] met hyl am ne di hydrochl oride, [1-({
[ 5- (4-chl orophenyl ) pyridi n-3-yl] oxy}
met hyl ) cycl opropyl ] net hyl ami ne hydrochl oride, [1-({
[ 6-chl oro-5-(4-fluorophenyl)pyridin-3-yl]oxy}nethyl)cyc
| opr opyl ] met hyl am ne 25 hydrochl oride, {
1-[ ({6-ehl oro-5-[ 4- (et hyl €hidAdMEhenyl ] pyri di n- 3-yl }
oxy) met hyl ] cycl opropyl }- net ylam ne di hydrochl ori de,
108- [I -(f
1-{EorfREooBfotBuf-(di:chl or ophenyl ) pyri di n-3-yl ] oxy}
nethyl)cycloprogél]nethylanlne hydr ochl ori de,
N-[3-(2-cliloro
1- (nethylﬁn1no) yclo
acet am de
4-( 2- chloro-|
I di n-3-yl ) benzqat di hydrochforid
4- (2- chl or@<5- i noygyc oprﬁpyl]netH@ky}pyr
i di n-3-yl)benzam ydr ochl ori de,
4-(2-cliloro-5-Rel- m no) c opropyl]nethoxy}pyr
i di n-3-yl)benzoic dro- to chloride,
(1-{[(2-chloro-3, 4" -bipyridin-5-yl)oxy] nethyl}
whereinopr opyl ) met hyl ami ne di hydr ochl ori de

1- 6- cl J 5z H-t.et | -5-yl) phenyl di n-3
PR RS ER BRIy i po
X di RyREQaRNAPE¥E8A atom or an NRg group,

Y represents a carbon atom or a nitrogen atom, wherein when Y represents a nitrogen

qggpyl]nethoxy}pyR]dln 3-yl ) phenyl ]
5 et hyl

atom Rd is absent,

Z represents a carbon atom or a nitrogen atom, wherein when Z represents a nitrogen
atom Rec is absent,

R; and Ry, which may be identical or different, each independently of the other represent a
hydrogen atom, a linear or branched (C;-Cs)alkyl group or an aryl-(C;-Ce)alkyl group
in which the alkyl moiety may be linear or branched,

R3 and R4, which may be identical or different, each independently of the other represent a
hydrogen atom or a linear or branched (C;-Cg)alkyl group,

Rs represents a hydrogen atom, a linear or branched (C;-Cg)alkyl, halogen, hydroxy, linear
or branched (C;-Cg)alkoxy, cyano, nitro, linear or branched (C;-Cg)acyl, linear or
branched (C;-Ce)alkoxycarbonyl, linear or branched (C;-Cg)trihaloalkyl or linear or
branched (C;-Ce)trihaloalkoxy group, or an amino group optionally substituted by one
or two linear or branched (C;-Cg)alkyl groups, or represents an aryl or heteroaryl
group,

R¢ represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or an aryl-
(C1-Ce)alkyl group in which the alkyl moiety may be linear or branched,

Ra, Rb, Rc, Rd and Re, which may be identical or different, each independently of the
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[l -Q[5, 6-bis(4-chlorophenyl)pyri din-3 -yl] oxy }

nmet hyl ) cycl opropyl ] nethyl am ne 15 di hydrochl oride, 5
- (4-am nophenyl )-6-nethyl -N- { [1 - (nethyl

am no) cycl opropyl ] net hyl }pyridin-3 -anuse
trihydrochloride, their enanfiorners, diastereoisoners,
and al so addition salts thereof with a pharnaceutically

accept abl e aci d or base. 20 11- Pro f
é‘ﬁgsr"&t”ieé‘ﬁlté‘f SRR AR SJPeRictT Raaehed Cr el pelopsdinear or

T t 1
'O'B a; g?ér?u kgﬁcphmal%eﬂycﬁ@fﬁl @qéafNrb% ﬁf%ﬁ&%a{c %@amgu Nehear or

whheanehed RC2- Gséwﬂe:sﬂalﬂwl acyandy ageon, atiboxy.a 1mm<y3lange,odmea1 or

el LeaEOREE Rt AR (o Dy RO s iontl isbiprabranched

of n
f (()?%Z%ﬂ@i’lléeﬂoal@ Mﬂ:%rg@r @ra!h@l"i’&it %, @é)ﬁﬂlai(i)a%ﬁ?qu%léﬁ or ’tl)_\ganched

\Mﬁ@ r~@b)alh7&hh@wre@mrﬁit @xa@s)aﬂsﬂefﬁmmfmmno B(woH)i2 vdrich te alkyl moiety
ayqﬂe 191691 cB%ranched, a halo-(C;-Cg)alkylcarbonylamino group in which the alkyl

moiety may be linear or branched, an aminocarbonyl group, an amino group optionally

substituted by one or two linear or branched (C;-Cg)alkyl groups, or a tetrazolyl group,

there being understood by aryl group a phenyl, biphenyl, naphthyl, dihydronaphthyl,
tetrahydronaphthyl, indanyl or indenyl group, each of those groups being optionally
substituted by one or more identical or different groups selected from halogen atoms, linear
or branched (C;-Ce)alkyl, hydroxy, cyano, nitro, linear or branched (C;-Cg)alkoxy, linear
or branched (C,-C;)acyl, linear or branched (C;-Cg)alkoxycarbonyl, linear or branched
(C1-Cg)trihaloalkyl and linear or branched (C;-Cg)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Cg)alkyl groups,

there being understood by heteroaryl group an aromatic monocyclic system or a bicyclic
system having from 5 to 12 chain members and containing from one to three identical or
different hetero atoms selected from oxygen, nitrogen and sulphur, wherein one of the
rings, in the case of the bicyclic system, has an aromatic character while the other ring may
be aromatic or partially hydrogenated, and wherein each of those groups may optionally be
substituted by one or more identical or different groups selected from the substituents

defined above in the case of an aryl group.

2- Compounds of formula (I) according to claim 1, characterised in that they are

compounds of formula (I/A) :



Rb, Re, Rd, Re, Y and Z are as defined for formula (1),
in the presence of Pd(PPh3)4, in basic nedium to

yi el d conpounds of formula (IV) : Ro RemRa 3 Z R 4
(1'V) XRI&~Y NCR n Re Rz R_Nwerein Rl, R 2, R3,
R4, R5, X, Y, Z, Ra, Rb, Re,;ypRd, Re and n are as

defi ned herei nbefore, which conpounds of formula (1V),
when R 2 repres Ents a tert-butoxycarbonyl group, are

pl aced in the presence of hydrochloric acid to yield

conpoun§§ &k{1/a), a partiBylar case of the
conpounds a (l) Rb Re, R3 ZR | 4 (1/a)
RAY X N'R 10 where R R3, R4, R5, X
Y, Z, Ra, Re_anX.n ar® as defined
herelnbdhbre i ppunds _nyla (I/aﬂyé?e
reaMedeH1%£omm 9 fonmlaﬁ

R N R,

wherein Ry, Ry, R3, R4, Rs, Ra, Rb, Re, Rd, Re, X and n are as defined hereinbefore.

3- Compounds of formula (I) according to claim 1, characterised in that they are

compounds of formula (I/B) :

Rb
NF Ra R,
X | X R
Rd | X " N—R, (VB)
ReR5 N/ Rz/

wherein Ry, Ry, R3, R4, Rs, Ra, Rb, Rd, Re, X and n are as defined hereinbefore.

4- Compounds of formula (I) according to claim 1, characterised in that they are

compounds of formula (I/C) :

Rb
Re % Ra Ry
Nao ‘ X X Ry o)
| n /N’R1
ReR5 N/ R/

wherein Ry, Ry, R3, R4, Rs, Ra, Rb, Re, Re, X and n are as defined hereinbefore.

5- Compounds of formula (I) according to claim 1, characterised in that n is an integer
having the value 1, their enantiomers, diastereoisomers, and also addition salts thereof with

a pharmaceutically acceptable acid or base.
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R'2 - L? (V) -110- wherein R'? represents a |linear or
branched (G -C6)al kyl group or an aryl-(d -C6)al kyl
group in which the alkyl noiety may be |inear or
branched, and L2 represents a |leaving group customary
in organic chemstry, in basj¢_nmedium to yield
conpounds of fornula (I/b), a particular case of the
conmpounds of fornmula (1) : Ro Rc,~ Ra 3 R4 (I/b) Rd~Y
XNCRRe/ Rz R N5 wherein R, R'2, R3, R4, R5, X

6- \ém ﬁzougﬁ‘% ofpf?)rmﬁ% %cmgﬁng?tg ﬁg%hﬁ'ﬁctg%eidgﬁ (lihaft Ry and R,, which

ore, tOt e conmpounds O
mefydremdhlae:a( by diffemnd efch/ 1b§1€pendmtliytdﬂ thenghdrirepresinah hydrogén atom or

%pﬁgﬁas(gg fé:cs 321&}’& Lﬁfq\é}?ﬁ; 1%2 en\é\%igglgqgglrtg\ﬁ%glregslonelgrs and also
ad@ﬂt'iBh shl@saﬁjél‘éﬂf %ﬁﬁa'ﬁhﬁiﬁ%euﬂ@mlf Qcaégﬂé bR&cRER ed i nto

heir different isoners 10 according to a conventiona
separatlon technlque and which are converted wher e
o.addi tiion s er eof.

t
7- SRnetC oapih WCErR e Wil G ggustin ot Ry and Ry, which

mdINBE TRGELAI SadifeRIADQREN r&RSseRONMHDIBY afdn 36l MBthyl group, their
i'ngredi ent at | east one conpound” according to any one

engiftiagheas, nglastercoisaersa kh @lsor additiano pdisntheicoh witht b Wremageutically

mmetﬁﬂeﬁﬁ 0pgasgutlcally acceptable, inert, non-toxic
Cipients or carriers. 15 13- Phar maceut i ca

conp05|t|ons according to claim 12 conprising at | east
one active ingredient according to any one of clainms 1

8- lomppupgy of Semada () aproeding do wladbtl, wheraptergaddinghat Beeppesents a
hyﬁ%gsf?t %ﬁc %éTogﬂ‘ %HP?F#%& 1%@8@?@&% :Sﬁélﬁlo%%e?g rfifGedi@mers,

sing at [eas
and also addition salts thereof with a pharmaceutically acceptable acid or base.

9- Compounds of formula (I) according to claim 1, characterised in that Rs represents a
hydrogen atom or a methyl group, their enantiomers, diastereoisomers, and also addition

salts thereof with a pharmaceutically acceptable acid or base.

10- Compounds of formula (I) according to claim 1 which are:
[1-({[5-(3-methoxyphenyl)pyridin-3-yl]oxy}methyl)cyclopropyl Jmethylamine dihydro-
chloride,

[1-({[6-chloro-5-(3-methoxyphenyl)pyridin-3-yljoxy}methyl)cyclopropyl Jmethylamine
dihydrochloride,
[1-({[5-(4-methoxyphenyl)pyridin-3-yljoxy}methyl)cyclopropyl]methylamine
dihydrochloride,

[1-({[5-(4-chloropheny])pyridin-3-yl]joxy }methyl)cyclopropyl |methylamine
hydrochloride,

[1-({[6~chloro-5-(4-fluorophenyl)pyridin-3-yl] oxy}methyl)cyclopropyl] methylamine
hydrochloride,

{1-[({6-chloro-5-[4-(methylthio)phenyl]|pyridin-3-yl} oxy)methyl]cyclopropyl }-
methylamine dihydrochloride,
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i ngredi ent according to any one of clains 1 to 10 for
use in the treatnent of deficiencies of 20 nenory
associated with cerebral ageing and with

neur odegen. erati ve di seases, and also for the treatnent
of nood disorders, Tourette! ggsyndrone,
attention-deficit hyperactivity syndrone, tobacco

01 P iR Br ey i dinas w1 BB g ogy Imgiiylamine

hy@RRhReHEVE ingredient according to any one of clainms 1
to 10 for use in the treatnent of deficiencies of
Nl elloms 4 Hli-ameshylainine) edckipednyblmeshogy bmaisien-3 Bdpkemd lonetamide
}lak§ﬁ$§§é Pick's disease, Korsakoff's disease or
YPHSAPA 1 obe and subcortical dementi as.

ethyl 4-(2-chloro-5-{[1-(methylamino)cyclopropyl|methoxy}pyridin-3-yl)benzoate
dihydrochloride

4-(2-chloro-5-{[1-(methylamino)cyclopropyl methoxy} pyridin-3-yl)benzamide
hydrochloride,

4-(2-chloro-5-{[1-(methylamino)cyclopropylmethoxy} pyridin-3-yl)benzoic acid hydro-
chloride,

(1-{[(2-chloro-3,4'-bipyridin-5-yl)oxy]methyl}cyclopropyl)methylamine dihydrochloride
{1-[({6-chloro-5-[4-(2H-tetrazol-5-yl)phenyl]pyridin-3-yl} oxy)methyl]cyclopropyl }-
methylamine dihydrochloride,
[1-({[5,6-bis(4-chlorophenyl)pyridin-3-yl]oxy}methyl)cyclopropyljmethylamine
dihydrochloride,

5-(4-aminophenyl)-6-methyl-N-{[1-(methylamino)cyclopropyljmethyl} pyridin-3-amine
trihydrochloride,

their enantiomers, diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

11- Process for the preparation of compounds of formula (I), characterised in that there is

used as starting material a compound of formula (IT) :

R3
B X Ry
T
X ey
N —-—R1
/ Rl /
R N 2

5
wherein R'; represents a hydrogen atom, a methyl group or a fert-butoxycarbonyl group
and Ry, R3, R4, Rs, X and n are as defined for formula (I), which compounds of formula

(II) are reacted with a compound of formula (III) :
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Rb
Re Ra
~ 7 X
| (D)
Y. o
Rd™ W
Re
. / TO<
wherein W represents an -Sn(C,H,);, -B(OH), or —B | group, and Ra,
N0

Rb, Rc, Rd, Re, Y and Z are as defined for formula (I), in the presence of Pd(PPhs),, in

basic medium, to yield compounds of formula (IV) :

Rb
R
Rc Ra 3
~ 7 - R4
o . L)
~
R d/ l AN g ITI/ 1
Re s R,
R: N i
5 d
wherein R;, R'5, Rs, R4, Rs, X, Y, Z, Ra, Rb, Rc, Rd, Re and n are as defined hereinbefore,
which compounds of formula (IV), when R'; represents a tert-butoxycarbonyl group, are
placed in the presence of hydrochloric acid to yield compounds of formula (I/a), a
particular case of the compounds of formula (I) :
Rb
R
Rc Ra 3
~ 7 - R4
SIK ‘ X R W)
NS
R d/ XX - N/ 1
| H
Re =
R- N
10 >

wherein Ry, R3, R4, Rs, X, Y, Z, Ra, Rb, Re, Rd, Re and n are as defined hereinbefore,

which compounds of formula (I/a) are reacted with a compound of formula (V) :

R'2-Ls V)
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wherein R"; represents a linear or branched (C;-Cg)alkyl group or an aryl-(C;-Ce)alkyl
group in which the alkyl moiety may be linear or branched, and L, represents a leaving
group customary in organic chemistry, in basic medium, to yield compounds of

formula (I/b), a particular case of the compounds of formula (I) :

Rb
R
3
Rc\Z z Ra N
! | . Loam)
RE™ N | N . N
|
Re _ . RY,
R N )

wherein R;, R"», R3, R4, Rs, X, Y, Z, Ra, Rb, Re, Rd, Re and n are as defined hereinbefore,

the totality of the compounds of formulae (I/a) and (I/b) constituting the totality of the
compounds of the invention, which are purified, where appropriate, according to
conventional purification techniques, which may be separated into their different isomers
according to a conventional separation technique, and which are converted, where

appropriate, into addition salts thereof with a pharmaceutically acceptable acid or base.

12- Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 10, alone or in combination with one or more

pharmaceutically acceptable, inert, non-toxic excipients or carriers.

13- Pharmaceutical compositions according to claim 12 comprising at least one active
ingredient according to any one of claims 1 to 10 for use as a specific nicotinic ligand of

o432 receptors.

14- Pharmaceutical compositions according to claim 12 comprising at least one active
ingredient according to any one of claims 1 to 10 for use in the treatment of deficiencies of
memory associated with cerebral ageing and with neurodegenerative diseases, and also for
the treatment of mood disorders, Tourette's syndrome, attention-deficit hyperactivity

syndrome, tobacco withdrawal and pain.
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15- Pharmaceutical compositions according to claim 12 comprising at least one active
ingredient according to any one of claims 1 to 10 for use in the treatment of deficiencies of
memory associated with Alzheimer’s disease, Parkinson’s disease, Pick’s disease,

Korsakoff’s disease or frontal lobe and subcortical dementias.



