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-1- NEW POLYSUBSTI TUTED -1-

1, 1- PYRI DYLAM NO- CYCLOPROPANAM NE COVPOUNDS, A PROCESS

FOR THEI R PREPARATI ON AND PHARNVACEUTI CAL COVPOSI TI ONS

COREWI D INGS UBENI TEHE Db 4 SEYRIDYRAMHNOGRY € EPRROS ANAN NG
COMFAGUNIBSt A PRQGESS FOR FHENR BRERARAI] RHARMACEUTICAL

conpounds, to GONRVIONDECONTAINING Ep&EMati on and to

phar nmpceut i.cal ,compositions i ng. ; :
Toe G R R Rt e rolencnyRitieD o B e Gopropanamine
comgaﬁﬂt@,,bh@ & rraréss ploar e op:egireiddn abd i Phardfacstitiedl compositions
ecause of their specific interaction with centra
confaingst thae receptors of type a4p2, having application
in the treatnment of neuropathol ogi es associated with
cerebral ageing, of nood disorders, of pain and of
Thetobaoaadswbi thdrpresent inkgetictgarefespdetaljyoyrlbabld fromdai@hsrmacological
_increased |ife_expectancy at birth has brought with it
poirg of yigvp peqayes ah el sae%lﬁ% ItER A wEh &Fﬂféag él-lqogip%& Kegeptors of type
043’ H&ﬁﬁgtaﬁ%ﬂ%&%oﬁ?ﬁnaﬁl@ feaRgh %'f'rféu{%f athg;fbg{’észdé%cﬁfﬁé? Swith cerebral
Sease. e principal clinica nitestations o
ageia gl dnadd dgeidag, ahrhiresaditehadcyo withdgeral el at ed
neur opat hol ogi es are deficiencies in innemc and
cognitive functions, which may lead to denmentia. It

Ageﬁg?igﬁl%{brogﬁpﬁilo}{ He"B rlﬁérE%E? gxﬁé Q?ﬁecta‘ﬂ{:y b irNaRdstSught with it a

smtters, acety oline plays a najor role
majom ineemseyirf thet inoidsnandf tdwatrelatedr ecurspdtholggies sandl especially of

destruction of the.choli.nerqgic. neuronal thways in. . .-
AIZe] 15480 DR A A RGP SRLeae T SPRRRLRE P fsgecial
of aE@?éj&G&‘ Ab&op&thboales At ddfictdnBics A5 Rnehi AR Aliva F@hdlidns, which
or that reason, . nunerous therapeutic approaches have
maybdsed @i delentia. pht hasnbiengwilshst dgmpnermiast thaheof the various neuro-

o §EE0h SRITTHOAFLp L TR a0l 1 BghD i POy e i s

scals Ussitriiétiting of othe t ¢ lidlegicC neiltbndlepatbiva @ $i detteifh. néwrotiéi@nerative
. latter case, the cholinergic,6 agonists proposed have

disepges rpr ovherh therg st Hafeduate; depatihine theagese gp&eichiat agging. For that

reasgﬁg%lum}ﬁ%fﬁ%?&%%ge%ﬁco Iprcga%ﬁéasq{a‘% $eed Linf2fSt I%QIgﬁHtggdCfQ%ﬁ{{Fon of the

nergi c i npairnent associa
neurdtraheniter by mdase af ¢heafrfhildtion € wcetgkholimsteydsagor have sought to

oo S BB B e 028 3 Y49 T GRY L i

agohit rﬁ@%&& Gavd bELESH 88 musBiidid R e vhBaSHOBpeciAO B post-synaptic
181-185). Nunerous studi es have, noreover, denonstrated
M1 rdeaptors. cot i ne has

It 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
that these properties are exerted as much on mnemic functions (Psychopharmacol., 1996,
123, 88-97) as on the faculties of attention and vigilance (Psychopharmacol., 1995, 118,
195-205). Furthermore, nicotine exerts neuroprotective effects with respect to excitotoxic

agents such as glutamate (Brain Res., 1994, 644, 181-187).
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25 nmenory-facilitating properties (Prog.

Neur opsychophar macol ., 1992, 16, 181-191) and that

t hese properties are exerted as nmuch on nnemnic

functions (Psychopharnmacol., 1996, 123 88-97) as on

the faculties of attention.and vigilance

(Psychopharmacol ., 1995, 118, 195-205). Furthernore,

ni coti ne exerts neuroprotective effects with respect to

excitotoxic agents such as glutamate (Brain Res.
All 3986se Bfttngsléhh-edy brobaBlyd litkedthigs @pﬂ‘dem@bmg:SalcSamlesemt have

pr obabl y be linked with eplden1ol i cal studies that
showmawelowsh duridence ovieAlabhaisnatendiesast anil eskingen's difeagaisiesmokers.
Furt %qugf alrsle(\lfe?a dStlé ie dgévgaag}%wn th? ngﬁl%r mc&w tnllggtg?q’{egmllent OR mood
disotdefub®Ad stofes B Obresdion LBdeELS o8 Qﬁhz@&rﬁﬁﬁﬂ&ﬁaﬂﬁ it has been shown

depression, anxiety or schizophrenia. Finally has
that picehine At gicHappditieoilhe qliaéheé%neém@ |Péoqiﬁbeﬁé%ftl}l%§me,&rlﬁ also
f r
thosf deielBogt B ARE b SR ARENL bheiha MpE BN R 230t fo contel
receptoes) algith Vdiffyr wirhbturadlypend pherncentogadallyr ﬁomppemlshera/lhrecbptors
differ structurally and harnacol%glcal

(mussds asheapglion)e cldistcgpisal reerpeass al YRy gggﬂrq )most ﬁpéesented in the
f
centtaf 'ﬂ&rvg‘!]s %ﬁ%ﬁ?%ﬁc{ ﬁ%‘% beky Frﬁgﬁc%é’d%n%@ kel 1tg%? the thﬁrageéunc effects

represen cen nervous s and
ofmbe@me (LifplSct. a1 958, 56, 3456570mj ority of the therapeutic
effects 10 of nicotine (Life Sci., 1995, 56, 545-570).. - .
Sever al- docunents such as Synlett., 1999, 7 1053-1054 ; -
Sevelal MRAmefi&Mtn %9%'?“1%8(119@)) 7, 195313957 apfédléﬁé}n 23)08(12),
339-341 ; 1970, 1 820-826 ; 1972, 15
19531:0)9)37 40980, _;1(3)A3ﬁ9 @h]eml9&@(5)1931%82@09@123)15(10) 1003-1006 ;

4046, Qr. p t ent Ilcatlon
A R g L OB R BB b §v0R ¢ 88 85 bHRR PPletitRg ook
as D‘E1 34 08 SONERUES2 GPHE WO D4YI0 1158 @sdsifle ar claim compounds containing
2-di subst i t ut ed cycl opropane noi ety. None of those

a l lep@rle?n@érsbsaég@ck iceopropanggiety. Namg of Hbess @&fw@ﬁ@scnbe or
sugglglgtvt% t'ﬂé‘Ee”&ﬁHe;!C Q&p& %gveaﬁfyﬁﬁaééigélgﬂtach%lt}? Qf?&&' % O}?eccen{or nlmotlmc

inrc esSpeci

recePplo€sOrd) inforé @§sielalis fe¥f cehitfleniadtiide réd&pﬁarsb@f e a4 P20vias being a
property of the conpounds described by the Applicant.

novebapreRertizsl leatcopwourts fescripedghy dhe c Applieant., Patenthgipplication
EP 1117?0 glsa@sﬁ ﬂ)ésmlgs C 9%&8&%@@0%?%2@&@%&%0%& V\%Qch are

nicotinic 1 he~conpoun

nicotini¢@igmdsn are therefore new and represent powerfu
selective nicotinic |igands of the central receptor
sub-type a4132. They are consequently of use in the

The compounds of the present invention are therefore new and represent powerful selective
nicotinic ligands of the central receptor sub-type a4B2. 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
of mood disorders, Tourette's syndrome, attention-deficit hyperactivity syndrome, tobacco

withdrawal and pain.

More specifically, the present invention relates to compounds of formula (I) :
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treatnment of deficiencies of nmenory associated with
cerebral ageing and with neuro- degenerative di seases
such as Al zheinmer's di sease, Parkinson's disease,
Pi ck' s disease, 25 Korsakoff's disease and frontal |obe
and subcortical denentias, gnd also for the treatnent
of nood disorders, Tourette's syndrone,
attention-deficit hyperactivity syndrone, tobacco
wi t hdrawal and pain. More specifically, the present
invention relates to conpounds gf formula (I) -3 R3 R7
R4 1) ::NrRL ( N wherein : presents an integer of
from1 to 6 inclusive, 5RR1 ,Which may be
i dentical or_different, éach dently of the other
represent a thor.g 2 ear! or branched
(A -C6)al kyl grodp or |an a -C6) al kyl(Igroup in
whi ch t he al kyl ety may be Ilnear or branched, R3
and R4, mhlcp_ y g identical or“different, each
|ndependently of the other represent a hydrogen at om
or a linear or branched (Cl-C6)al kyl group, 10 R5 and
whef8, : Whi ch may be identical or different, each
|ndependently of the other represent a hydrogen atom
n egpreschisnadmntegar of fimnc hea6 (1@luse) al kyl , hal ogen, hydroxy,

R, st G DRl BB SR SRR 0okt RSP
ﬁglro @tbﬁpwﬁ@&b&nmlamﬂearqe@man(yb gﬁjﬂl@hﬁdm aryl-(C1-Cealkyl group

Ytrihal oal kyl or |inear or
@cwhmtﬁhqwhmhnekhuxyyQ@bngnerb@mdaﬁmno group optionally -

o QRIECAP S0 BB SR GRS ABOHE o o

lhiy@aén gxbmttrr&nﬁﬁeﬂoﬁ@bn@&)mtkﬂs)agayogmup; an ar yI (c |
-C6) al kyl group in_which the alkyl noiety i near

Rs apd Ror Bhshathy N idPicse ph@lff@ff@éree%eéewdsm Beﬁlearepresem a
’ﬂp&%&l—m AR Y NineRABP ¥ ched (b}’-@%ﬁﬂ@fﬁ’,hBQXEen, hydroxy, linear or

branched (C;-Cg)alkoxy, cyano, nitro, linear or branched (C,-Cg)acyl, linear or

branched (C;-Cg)alkoxycarbonyl, linear or branched (C;-Ce)trihaloalkyl or linear or
branched (C;-Cg)trihaloalkoxy group or an amino group optionally substituted by one
or two linear or branched (C;-Cg)alkyl groups,

R; represents a hydrogen atom, a linear or branched (C;-C¢)alkyl group or an aryl-

(C,-Cg)alkyl group in which the alkyl moiety may be linear or branched,

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;-Cg)alkyl, hydroxy, cyano, nitro, linear or branched (C;-Cg)alkoxy, linear
or branched (C;-C)acyl, linear or branched (C1-VC6)alko§ycarbonyl, linear or branched
(C;-Cg)trihaloalkyl and linear or branched (C;-Ce)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Ce)alky! groups.

Preferred compounds of the invention are those compounds wherein n is an integer having
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t et rahydr onapht byl , indanyl or indenyl group, each of
t hose groups being optionally 20 substituted by one or
nore identical or different groups selected from

hal ogen atons, |inear or branched (Cl-C6)al kyl,
hydroxy, cyano, nitro, l|inegr or branched

(G -C6)al koxy, linear or branched (C2-C7)acyl, I|inear
or branched (Cl-C6)al koxycarbonyl, linear or branched

the vatye-1c6) t ri hal oal kyl and 1inear or branched
(C-Co)tri hal oal koxy groups and am no groups
optionally substituted by one or two |inear or branched
The @hsti@Ehad Ry land IRzuhst. ar2 préfeeéd nceedling tp denidsergiont 4re a hydrogen

i nvention are thags 0 nds wherein n is an integer
atompapd qlgneag or prgac Kgégiﬂﬁﬁﬂgugﬁbstltuents Rl and R2 that

are preferred according to the invention are a hydrogen
atomand a linear or branched (C -C6)al kyl group. Even
Evemmnage mreifeaz‘tﬂljgl 191;: twbetitsertis tRut arehRs Rt et cprfered saccendamg to the

referr accor 5 invention are a hydrogen
nveR{oRATS A y&“ﬁ%? 8?%%Bmﬁﬁﬂgmyﬂbstltuents R3 and R4

that are preferred according to the invention are a
hydrogen atom_ The substituents R5 and R6 that are
The pu‘eertemn@jRa@n@ i thet are preferrpdeeserding ta theainygrticages a hydrogen
a_tmatom a linear or branched (Cl-C6)al kyl group and a
Ihalogen atom 10 Advant ageously, preferred conmpounds of
the i nvention are the conpounds wherein R5 represents

ydr o en aton1and R6 re re ents .a linear or branchﬁ_, :
The (s@si Reyind drsdipt &F pactersd aerardiag dinthesiperpntinsy gre 2 hydrogen

aton?q\{ﬁ@%xacgfqﬁéﬁ%hléd @V?Efléé/??ro %‘gﬂ@ RS 8{ atbfi€ invention

are t conpoun 5 repre ents a hydrogen
atom and R6 represents a nethyl group or a halogen 15

RN N SR A A PR
représ@ﬁts Gayakdeh 368 '4Rd RAGYABIABEOKSY or braBctRdCIAIaN8 tordRp or a

preferred according to the invention is a hydrogen atom
halogen atomet hyl group. 20

Even more advantageously, preferred compounds of the invention are the compounds
wherein Rs represents a hydrogen atom and Rg represents a methyl group or a halogen

atom.

The substituent Ry preferred according to the invention is a hydrogen atom or a linear or
branched (C;-Cg)alkyl group.
Advantageously, the substituent R; preferred according to the invention is a hydrogen atom

or a methyl group.
In especially advantageous manner, preferred compounds of the invention are:
N-{[1-(methylamino)cyclopropyl]methyl}pyridin-3-amine

N-methyl-N-{[1-(methylamino)cyclopropyl]methyl} pyridin-3-amine
N-[(1-aminocyclopropyl)methyl]pyridin-3-amine
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In especially advant ageous manner, preferred conpounds
of the invention are: N {

1- (et hyl am no) cycl opropyl ] net hyl } pyri di n- 3- am ne
N-nethyl -N- {[I -(nmethylam no)cycl opropyl] nethyl
rpyridin-3 -amne N

[ (1-am nocycl opropyl)rretlryl]pyrldln 3 -amne -5- N{ |

- R BB B YRS TREAS yr i i - 52 ne

N-[(Naninocyclopropyl)methyl]-N-methylpyridin-3-amine
[( (ml r}rlet ylpgrr)l no) yc]yc opr%léglll ] met hyl } - N- et hyl pyridi n-3

N- {Ela(mm@hylgm@rm)@yqbompl{yl Jmethyl}-N-methylpyridin-3-amine

3-amne 5
6- C}% fewg Wﬁ%@ﬁ%ﬂ% lgp\r(ﬁn}rﬁlg% ag‘?l%%r opy! ] net hyl
6-chi BN ﬁ'[éﬂ‘ry:f-]\al{rEln@netﬁylﬂhﬁlmyb}o{)ropyl]methyl}pyr1d1n-3 amine
[ 1- (et h%/qnam no)lgqyigl opr op | T et hyl } pyridi n-3-am ne

-brgmlgr]&r{b]_ clopropy ]methyl}pyn 1n-3-amine
6-br%&10(ﬁ%§€1t91¥}119?3{ PIQ Iﬁé‘cﬁh%{n%ﬁ?%’cio%’%ﬂ}-‘( Inie?%ﬁh%’rﬂn?& AWiRE
6- m[aﬁhy(Ne{t[m(maﬂﬂytmhﬁy)c}ydppsmpylﬂdwthﬂ)py@qhyuﬁ -gthine3- ami ne N,

T R e SRS DA S

acceptabl e acids there may be mentioned, wt hout
inmplying any limtation, hydrochloric acid,
Améngithe mhannzneatwdﬂ,y @uctmzthllw a@datheda n}ahdxphmtw@eécmhout implying

cetic a oacetic ac ¢ _aci
a0y Jar o o oE Lo LR BT ot SQTPF it B PHONIC i
acetfUBBA] Gifffréhceli@rabRll 4&ctiBClci, p¥RlEt CachtiEalofict 4di€, akbihic a01d
ascorbi ¢ acid, oxalic acid, nethanesulphonlc aci d,
glutermphidriumarie agidetactaric agd Anplals ackh ciHa redcegpibiaidig, oxalic acid,
cceptable b ses h be nentioned, w thout
m tganefﬁphomc %lcﬁy’ r%&“f)g{ ?%gg%sodl um hydr oxi de, potassi um
hydr oxXi de tri et hyl am ne, tert-butylamne etc.. The

enantioners, diastereoisoners, and also additi on, sal ts
Ameipihg ghapasuicabiiAcreriaile esss iere My RecBeriipes Withapt dmplying
I
oy i, SOEURY B0, SR O BDIAREL v
etc.to a process for the preparation of conpounds of
formula (1), which is characterised in that there is
used as starting material a compound of formula (I1)

The RRantld{e2 0 did3ferbdibomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base of the preferred compounds form an integral part of the invention.

The present invention relates also to a process for the preparation of compounds of formula (1),

which is characterised in that there is used as starting material a compound of formula (II) :

Ry

R
H,C00C ‘ (1D
1 “COOH

wherein R3, R4 and n are as defined for formula (),
which compounds of formula (II) are reacted with diphenylphosphoryl azide in the
presence of triethyleneamine in toluene, followed by the addition of fers-butanol, to yield -

compounds of formula (III) :
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COON wherein R3, R4 and n are as defined for fornula
(1), 25 which conpounds of fornmula (11) are reacted
wi t h di phenyl phosphoryl azide in the presence of
triethyleneamne in toluene, followed by the addition
of tert-butanol, to yield .gonmpounds of forrmula (111)
-6- R3 H3000C R4 (II1) tln-1 HCOOBu wherein R3, R4
and n are as defined above, which conpounds of formula
(I'11) are reacted wth a Rénpound of formula (IV)

R 1-Hal (1V) 5 wherein represents a hal ogen atom
and R 1 represents a gr s&,ected fromii near or

branched (Cl-@@ C6) al kyl in which
the alkyl noiety may aﬁéoé%“ branched, in the
f b d I d
Whe|Oresence %d*gref%?e Igdgg/gvaem/ rous Soﬁisenf{ffmﬁl fIB 4. eacted
%% rein R3, R4, n and R1 are as

with et gH Eove hgh@bgonpounds of forrmulae (111) and (V)

constituting the con‘derreIHabf f(W)uI a (M) R3 H3000C

R4 (V]) nd N Bu 4 an d re.as .
wheigan PHbIFPERERS SIS 34 G0 Gor PREICTOF o s o o linear or
bran\éﬁ@dC{eC conReyngsy 8f1{(of-taay( M )Nhﬁ‘hethéﬂaﬂ%@(i‘ndn@tytlhﬁy be linear or

presence’of " a reducing agent to

branched, in the presence of a base in an anhydy rous solvent to yield compounds of

formula (V) :

R,

R

H,CO0C ! V)
- ITI—-COOtBu

RI

wherein Rs, R4, n and R'; are as defined above,

1

the compounds of formulae (III) and (V) constituting the compounds of formula (VI) :

R,

R,
H,CO0C
w1 N—COOtBu
Rl

wherein Ri, R4 and n are as defined above and R; is as defined for formula (I),

(VI)

which compoundé of formula (V1) are placed in the presence of a reducing agent to yield

compounds of formula (VII) :

Ry

HO R, (VID)
n  N—COOtBu
3
wherem R3, R4, n and R; are as defined above,
which compbunds of formula (VII) are subjected to the action of an oxidising agent

conven’uonal in organic synthesis to yield compounds of formula (VIII) :



15 conmpounds of formula (VII) : R3 HO R4 (VII)
NNCOOXBu Rl wherein R3, R4, n and Rl are as defined
above, which conpounds of fornmula (VII) are subjected
to the action of an oxidising agent conventional in
organic synthesis to yield conpounds of formula (VII1)
© -7- RBOHC R4 (fin n-1 N'‘COxBu R wherein R3, R4,
n and Rl are as defined above, which conmpounds of
formula (M 11l) are reactédd with a conpound of formula
(IX) ::v2 5 wherein R5/and R6 are as defined for

formula (1), inthe p e of sodium
triacet oxybor ohygri de, yi‘el d corrpo&?'@@ of formula
(X) : - - RB RHH SN-MogkBu R R6 N wherein

R3, R4, R5, R6, n and Rl Iare as defined above, which
conpounds of fornula (X)Rare : 10 - either placed in
wheHiﬁR?rI%?%%ﬁmfareaa@ dRehél igdpvdi oxane to yield conpounds
of ormula (lI/a), a particular case of the conpounds
whigf cdngpavmdsiof foymalafVRE) Me Reéac{etl/vaijh a compound of formula (IX) :

RS \ NHZ
| )
~
R N

6
wherein Rs and Re are as defined for formula (I), in the presence of sodium

triacetoxyborohydride, to yield compounds of formula (X) :

N )
5 | \
2 R1
R N

wherein Rj, R4, Rs, Rg, n and R; are as defined above,
which compounds of formula (X) are :
- either placed in the presence of an acid in dioxane to yield compounds of

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

R3
R, N R (Va)
‘ N ~ ONH
~ R,
R; N

wherein Rj, Rs, R4, Rs, Rg and n are as defined above,
which compounds of formula (I/a) are :
- either placed in the presence of an aqueous solution of formaldehyde and formic

acid to yield compounds of formula (I/b), a particular case of the compounds of formula

@ :



n NH / R 6 Nwherein RI, R3, R4, R5, R6 and n are as
def used above, which conpounds of fornmula (h a) are :
15 - either placed in the presence of an aqueous
solution of formal dehyde and formc acid to yield
compounds of fornmula (1/b), a particular case of the
conpounds of fornula (I):'ﬁ% R3 :x* CHN wherein R1,
R3, R4, R5, R6 and n are as defined above, - either
reacted with a conpound of forRwla (XI) R 2- Hal (XI)
5 wherein Hal is as defined abhove and R 2 represents a
group selected fromlinear by anched (d - C6) al kkyl
and aryl - (gl kyl j¢n which the al kyl ndi/®ly may be
| i near or intHe pnesence of a base in an
anhydrous sol vent, fo yield cdnp@ths of formula (Uc),
t he conmpdynds of formula (1) R3 H
R4 5 U ~-REKNRN () n/ R R6 N10 wherein R1, R3,
R4, R5, R6, n and R 2 are as defined above, - either,
whendie R R, ReR £ 8entdn ardrsniefihedyatovpe, pl aced in the
presence of hydrochloric acid and pal |l adi um on-car bon
to yield conpounds of formula (lid), a

- either reacted with a compound of formula (XI) :

R,-Hal (XD

wherein Hal is as defined above and R'; represents a group selected from linear or
branched (C;-Cg)alkyl and aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or
branched, in the presence of a base in an anhydrous solvent, to yield compounds of

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

R,
R N R
3 ~ - ITI_R'Z (Ic)
) R,
R N

6
wherein Ry, Rs, R4, Rs, Rg, n and R'; are as defined above,

- either, when R; represents a benzyl group, placed in the presence of
hydrochloric acid and palladium-on-carbon to yield compounds of formula (I/d), a

particular case of the compounds of formula (T) :

R3
R ﬁ Ry
5 ’ X 7N, (1/d)
2
R N

wherein Rj, Ry, Rs, Rg and n are as defined above,
which compounds of formula (I/d) are treated with formic acid and an aqueous
formaldehyde solution to yield compounds of formula (I/e), a particular case of the

compounds of formula (I) :
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particul ar case of the conpounds of formula (1) : R H
RA RS NNH (Ud) R6 N 15 wherein R3, R4, R5, R6 and n
are as defined above, which conpounds of formula (Ud)
are treated with formc acid and an aqueous

formal dehyde solution to yield conpounds of formula
(Ue), a particular case of the conpounds of formula
(1) -93 HRA RS NNCH3 (U) CH3 R6 N wherein R3,
R4, R5, R6 and n are as defined Rbove, the conmpounds of
formulae (1/b), (I/c), (I/d) and (1/e) constituting the
conpounds of fornula ( , a partjcular case of the
conpounds of ¢f or nul (|$§E3 , RSNn N-R R 5
R6 N wherein RI , . R ROy BEand nll@ e as

defi ned above, ’ch clonpounds of fortula (1/f) are
reacted with a d of formCH, (XII) : 1C7 - COON
(XI'l1), whereiRf R 7 Nepresents a group selected from

Whé(réﬂﬁ%g}){‘gﬁ?%{? :Ql(rf‘f{@ Ii'ec(:atgd{eﬁggﬁzlﬁ%%%ﬂ a?rgi gtr zl ;rayllobe l'i near

or branched, in the presence of a

the compounds of formulae (I/b), (I/c), (Vd) and (I/e) constituting the compounds of

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

R3
R I}\II R,
> AN 1 ITT_Rz %3
— R,

wherein Ry, Ry, R3, Ry, Rs, Rg and n are as defined above,

which compounds of formula (Uf) are reacted with a compound of formula (XII) :
R'7-COOH (XII),

wherein R'; represents a group selected from linear or branched (C;-Cs)alkyl and aryl-

(C1-Cs)alkyl in which the alkyl moiety may be linear or branched, in the presence of a

coupling agent, followed by reduction of the amide, to yield compounds of formula (I/g), a

particular case of the compounds of formula (1) :

3 | N 'g)
~
R; N

wherein Ry, Ry, R3, R4, Rs, R and n are as defined above and R"; represents a group
selected from linear or branched (C;-Cg)alkyl and aryl-(C;-Cg)alkyl in which the alkyl

moiety may be linear or branched,

- either placed in the presence of carbonyldiimidazole and formic acid in
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coupling agent, followed by reduction of the amde, to
yi el d conpounds of forrmula (1/g), a particular case of
t he conpounds of formula (1) RR, RI R RS~ Nfig) /
R R6 Nwherein Rl, R?, R3, R4, R5, R6 and n are as
defi ned above and R'7 represents a group 15 selected
from!linear or branched (d-1&6)al kyl and
aryl-(G -C6)al kyl in which the alkyl noiety may be
dimkthytfarmanidb tayieiedmmnh&esf naaedxiim :t he presence of
car bonyl di i m darole and formic acid in -10-
di met hyl formami de to yield gonpounds of forrmula (XII1)
: RB CHOR5 NR' (XtHD) _n/NCOOXBu 6 N wherein R1,
R3, R4, R5, R6 and n| are def i ned above, W&ﬁf‘
con‘poundB5 ff M ar€ reacted with
bor ane- net hy hi de ﬁ)rrplNexCDlﬁ)tBB t et rahydr of urran
to yield co of forrrula(XI\/) R CH R4 () N

wherein Ry, Rj, R4, Rs, Rg and n are as defined above,
which compounds of formula (XIII) are reacted with borane-methyl sulphide complex in

tetrahydrofuran to yield compounds of formula (XIV) :

) AN
= R1
R N

wherein Ry, R3, Ry, Rs, R and n are as defined above,

which compounds of formula (XIV) are subjected to the same reaction conditions as the
compounds of formula (X), the action of acid in dioxane, to yield compounds of

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

R3
?H3 R
R, XN N . 4 W)
| T
— R,

wherein Ry, Rs, Ry, Rs, Rg and n are as defined above,
which compounds of formula (I/h), when R; represents a benzyl group, are subjected to the
same reaction conditions as the compounds of formula (I/a) to yield compounds of

formula (I/1), particular cases of the compounds of formula (I) :
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R6 wherein R1, R3, R4, R5, R6 and n are as defined
above, which conpounds of fornmula (XIV) are subjected
to the sanme reaction conditions as the conpounds of
formula (X), the action of acid in dioxane, to yield
conpounds of 10 fornmula (1Ah), a particul ar case of
the conpounds of formula (1) 3 CHI R4 R5 N NH (Ph)
R6 N wherein R, R3, R4, R5, R6 and n are as defined
above, which conmpounds of fornul a3(1/11), when Rl
represents a benzyl grougHar bjected to the sane
reaction conﬁ%tions as the co un@s of fornmula (Pa) to
yi el d conpou N%ngartkpglar cases of
t he compounds of |formula (1) R3 R:N(24 (1/i) N
wherein R3, R4, Réland n are as defined above,

whi ch conpoung formula (1/i) are subjected to the
sane reaction tonditions_as the conmpounds of farnul

wherain &, Re Rsi 8 and acp gt Aalnest abogertiigh compyunds PR 1) are
s 3o O KR AR gl AL 3oty g9 Rl iy v

compbend S f dedriule (/i pasteuldr keses of dleicoypofindshd fommpodhds of
formulae (Ua) to (1/j) constitﬂFing the totality of the
3

R, | N )
~
R N

wherein Rs, R4, Rs, Rg and n are as defined above,

the totality of the compounds of formulae (I/a) to (I/j) 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.

The compounds of formulae (II), (IV), (IX), (XI) and (XII) are either commercial products
or are obtained according to conventional methods of organic synthesis well known to the

person skilled in the art.

Generally, isomers of the compounds of the invention are understood to be optical isomers
such as enantiomers and diastereoisomers. More especially, pure enantiomeric forms of the
compounds of the invention may be separated by starting from mixtures of enantiomers
which are reacted with a racemate-separating agent that can be released, the said agent
being itself in the form a pure enantiomer, which allows the corresponding
diastereoisomers to be obtained. The diastereoisomers are then separated according to

separation techniques well known to the person skilled in the art, such as crystallisation or
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conpounds of the invention, which are purified, where
appropriate, according to conventional purification
techni ques, which may be separated into their different
i somers 10 according to a conventional separation
techni que, and which are comyerted, where appropriate,
into addition salts thereof with a pharnaceutically

acce id or S L :
i PFRTPAER, 8 i 8 S SATRRMIAS e LOLBUAR i
of ofpafidhtBisti9t re3tiéin@ i @ pkEnagtefdibsggtobtairdyent i onal
nmet hods of organic synthesis well known to the person
skilled in the art. 15 Generally, isoners of the
The.(:%mng&ﬁ?ﬂg' Of thbenl YRRl iph Ake %@%ﬁr 8 o0 HAn bEF OPLh&Rke of
i soners such as enantioners a I ast er eol somers. More
diasesqéoinadrd yre ipolatzdeinanpire femi dy fusimgscooferttioeal sepmpbom tkshniques
of the invention may be separated by starting from
suchyg ayogPBhant i oners  which are reacted with a
racemat e- separati ng agent that can be rel eased, the
said agent being itself in the forma pure enantioner,
In coic ipadichbnsasdsetheqroesp fordhe greparatipa of epmpowuiswd $he givention
be_@Ftained.dThe d%gste.eoiioners re then.sgpgﬁq;ed(ﬂ@rﬂm
may iesSr it iy PSIOREREF STBHOT QLRRT GHRLIRET 1T B E The
otheperson skilled in the art, such as crystallisation or
-12- chromat ography, and the separating agent is then
renoved using conventional techniques of organic
1 81 [ t] [ r ' ' : L
By GFR0 R pt AR B oS AR FEREy A Wi soletivity for
the PdcepieNsubfyfch@4pBr e Wondbolthdd Bf EheOpreseiit aSteRliE®ia8BOEMSe in the
are isolated in a pure form by using conventi onal .
treatgegnhr 2 oteficiankies quafs msmeut h agecielsonwitbgrogptvyal |ageing  and
neudat e%leﬁttiggr(ii% Calélasarsu&lasagsAlz%ngrhe?’rspgﬁga% ,.f %rktuﬂsn’s diseasg, Pick’s
préparati on of conpounds 0 & i nventi on nmay resutt
disehdt, KhesaRoftodikema tanfl dromedl ilote afd subeortioalndengemens, aihd also for the
di astereoi soner over the other. By virtue ofg;h

[ ! eir -
treatgaehf nét omegf c disopicEherlOrEsde as SHIERRP i AePiaAdiclt dngeractivity
syndeiR! 1oBEIBCHiIIWallil paih) the receptor sub-type adfs2,

t he conmpounds of the Bresent i nvention are of use in
the treatnment of deficiencies of nmenory associ ated

The ol S ARG R £ A1, BorleAisgl e aplFOS S BYBBOIRE as actve

ingrBdiel & leflit SRRS@mMPRLSE Jfabfmsla gt)§ QA S SorAdttthbre6R ! anl &RFtion salt
and subcortical denentias, and also for the
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, gelatin 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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treatnment of nood disorders, Tourette's syndrone,
attention-deficit hyperactivity 15 syndrone, tobacco
wi t hdrawal and pain. The present invention relates al so
to pharmaceutical conpositions conprising as active
i ngredi ent at |east one conapound of formula (1), an
i sonmer thereof, or an addition salt thereof with a
pharmaceutically acceptable acid or base, alone or in
conbination with one or nore pharmaceutically
Phaggepicabl eompddtidns Hon-eeli corexapipbknddniaistreterr | @es preferably
Phar maceuti cal conpositions accordigg.to t he inﬁgntion ol
supgasitotings AL dhese foi) sEt PhHENS-AEARFQES adgupsRation (PClugs, &RGEally,
powag'xq &9&’0?5‘481%%3 oﬁﬂﬂe{n’tse SOhAH aS&% _ di spersi ons,
suspensi ons and enu sf%ns, a ano sterile powders
for reconstituting injectable solutions or dispersions.
Phar maceyti cal conpositions accordi.ng .t.0 the inventio
The RARrBR R GRN P PGS BRG] QT i FoiAT, gig thvention but do
not B2REEI3IL Yyayt @bl et's or dragees, sublingual tablets,
sachets, "gel'atin capsules and 25 granul es and, for
oral, nasal, buccal or ocular admnistration in liquid
Aol e A oS SREGY A i 3 S35 AU OBt may
be RORIOABE Bt WaRlof GOAPBStiAE exEndler dilRatsakolognty a@esesdatives, wetting
adm ni stration are preferably suppositories, and those
agefter epulsifiesy, dispansing \AsarioBNJEENSHELINEa g | fitinigarating agents,
ci al. ' gels
reafRRR B, RRSES uBEARC S SRR, REPUREL B bed
herei nbefore illustrate the invention but do 5 not
limt it in any way, Anmong the pharmaceutical] e
Thegsglp fas3pe vanseaceordmgfodhage 3@%&%@%&%@%?3%3? Yhegdministration
routk 384 ﬁ’lleg[mégn &uﬂ@ﬂtcbﬁ%ggtioxpﬁse\ﬂ@%e%fauﬁg Bad 5dVebityWF the disorder and
exanpl e, diluents, solvents, preservatives, wWwetting
the adyeiniSratiomof anf heosiatedi teptmsitn haglontgs, rabgesdiears |1 mg to 500 mg
wel Iing agents,. disi.ntegrating agents, retardants,
¥mrﬁﬁ%Wﬁ@ﬁ 0r¢ BUBIBER{ANS: s yspendi ng agent's, col orants,
flavourings etc.: 10 The useful dosage varies
according to the age and wei ght of the patient, the
Thedimimpllestthaitfolbow iltustrate thvivemondnh dernetlimitdin any way.
conposition used, the nature and severity of the
di sorder and the adm nistration of any associ ated
Thet st@ahganiGialsiheddos paeucanige sud kaowid onthat are5iepared a@erding to
day in one or nore_admnistrations. The Ex%ryles th%f
knopg] Qrsypting| Rig¢sdHTes- The VRIRHSHEIFRAMABRRS Meldrpthepilpterrpedigies that

are @4¥¥ul¥RY¥he 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. When the compound is in the form of a salt, the melting point given and the

elemental microanalysis refer to the salt form of the product.
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15 The starting materials used are products that are
known or that are prepared according to known
operating procedures. The various Preparations yield
synthesis internediates that are useful in the
preparati on of the conpoundss of the invention. The
structures of the conpounds described in the Exanpl es

eri AR AT TORLE B BT B B PSR R eaR ol car

20 magnetic resonance, mass spectronetry, ...). The
mel ting p0|nts wer e detern1ned u3|ng elther a Kotler
ferthumycabany : dpatecaibexvlatehen t he

conpound isin the formof a salt the nmelting point
given and the el enental n1croana|y3|s refer to the

A s6ktibn fodrsn gfoﬂ D%Hﬁﬂ@ﬁyﬁdrbonyl)éyclaﬁﬁﬁaﬁﬁé&b@\ylic acid and 78 ml of

tert-Butyl 1-(fornyl)cyclo net hyl ) car bamat e
trlethylamw@tm%ﬁO ml (of tolggne) toywhlc %d1phel¥ylphosph0ryl azide is agged is

heatlé eo< g\@g.) lv?x‘gént ﬁé\égaggemsk ggg ﬁas' egsfeh CHEROREQRARES A ARKT ¥ 50°C

ution o
mﬁ]ﬁK@@fh@wynmﬂbbnyéyﬁﬁaﬂopﬁapénhmasbmmymnnaad@&Caﬁw #gxture is
i et hyl n 550.m of  tol uen to
conczjnsﬁteé ﬁlﬁe Ry Yo 25 P I ESERISH perga il Dy on.

thenng@'i lmﬁfﬁr&ﬁﬁ)rl%\éeidgo'hﬁ{bnoﬁncgﬁén kﬁ‘t% RSO s01hfi6h. After drying and

tenperature is brought t6 50C and 61 g of tert-butand
evamraicacdéln: orghie phasehﬁmrrsmdmeela takicnpp & 3GDO] of pecleRexanerand then

conl G R ESENEL b RD e B and en

drie@Y@oRekY BE egpredddrs@hditd BoisorRd. t hen wi th NaHCO8
sol ution. After rying and evaporation of the organic

phase, the residue is taken up in 300 mM of cycl ohexane

dﬂfegze Ve tcr)abt w91 n(?etﬁJ YANe%i3 [ey ldgrd; ﬁéc%lg cylate

dri ed, allomﬁng t he expected prodhct to be isol ated.

Step 2, Meth
24.71g p{odium er&aﬁé%\ﬁ%ﬁk}ppeﬁ@pﬁ& 3 saltirgk CORAPS I O ra bRy B! the
comi%lluﬁf @bt%l ed i ¥ ab%Q/g e hyidri 71? of ﬁmddlh{e HRM0HhARRle. After
0o a solution, cooled to 5C, of conpound
15 nobti@s ped°G and ﬁenébbmes 8t apbikni ‘m:mpemtme,o}S 2mblyafroethyl iodide are

dd%f. ﬁrg)tB?sz %fg:a %ﬁpn@fgﬁ%&%ct%% (lstge %letr?eﬂ?s %{z 5Ct:ﬁc{;dl"he Rehdue is

takeh QR i€l €l @nad ARG r8UtePM SEhveidRI nlBast 'C‘hBorﬁﬂbﬁ Bhy 64! kBica gel
the m xture is evaporated. The residue is en up in

(dickiprpapethang) elbasws the xpested prodentiebe iselatad. manner .
Chr omat ogr aphy on silica gel (dichloronmethane) allows
t he expected product to be isol at ed.

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

A solution of 100 ml 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 8 hours at reflux, the reaction mixture is
cooled to 0°C, hydrolysed, diluted with ether, separated, 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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Step 3 : tert-Butyl
1- (hydr oxynet hyl ) cycl opropyl (et hyl ) carbamate 20 A
solution of 100 m of 2MIithium borohydride in
tetrahydrofuran is added to a solution of 23 g of the
conpound obtained in the ahgye Step 2 in 100 m of
‘tetrahydrofuran. After stirring for 20 hours at
at reflux, the
Step 4ol = Oprapylimedhilicabamate, oy o) ysed, dil ut ed
W|th et her, separat ed, dried and concent r at ed.
Chr onat ograph of the residue on silica gel

33.5( gi fdioretnituihekidet arataidecoiur@iC; 0987 &)period ofl Joumntpse to a

L N N I L

for ZIT méH et 608 laphrire @okigirdHietl g JF thebddmpoane l’of &16%61\/@ ftep 3
of 20 mnutes, to a solution contai mﬁﬁéig 25. 8

of
in 19& anlyaf dithleremethang isymiiledrat $10°dioyEl vpeiast ofah bourAﬂf@f stirring for

s PR TR 0T AL ST s
-60°0f ardi thbnh ﬂfedﬁiﬁphaﬁﬁe Isulladdédo fite toBCCagein. 60 pitbf odtedfarelpoured

hour. After stirring for 30 mnutes at -60C 81 .of .
in, sPREXINY| WnPHBS Y Rdethe; HIUGPUT Phaeis Sasteh oV LmES With

dlch%r%meﬁlgge aqﬁet %ﬁ'ﬁ'b %1&{3 diSIINehRIHALE 151'131 sé Iaﬁv"%\ddsﬁé%l Wil shi@rated

agai n. wat er are poure separation is
sodmmra}ﬂmﬂeomﬂutmchnﬂhlaedquacsuémpha:st}ﬁxaltesaxﬂxhcmmmtw&deﬂoadryness :

tines th dj.chl hane .
Chr R ARG B B RE A B e BEW LG T MR bl 312 g of
the é@,@b@ edauet {odR 3elitdd on and dried over sodi um sul phate

then concentrated to dryness . Chromat ography on

SI I ica gel (d| chl oronet hane/t et rahydrofuran : 97/ 3)
BA \ 9ertt é&tutl?}ngﬁx%ﬁ eﬁp?rlgl - -ylammgfmet?ltyﬂéﬂ?&bropyl}

benzyl {1 [ (pyr ic@ibamdaty | am no) met hyl ] cycl opropyl } -
carbamate 15 Step 1 :
Met hyl 1- [ benzyl (tert-but oxyear bonyl ) am no] cyel opr opanee

.b%# 248 bg;'z@gt%;t-gfftggcE@rﬁ@i@%ﬁlﬁg @ic{@rsgalgegwborx_glate
i ntroduced into a three-necked fI ask At 20C, 4.8 g of

21,5081 PRtk ol EPicptfion Srind et o PR Bpgpangie are

1ntr&§1&éd3€ht@fa th#b-MadRed sk, 18t phocf4. @%néﬁ’ 60%%%&1&? h@d€de in oil are
poured in and stirring is carried out for 20 hours 20

addest Hirbhgris Qaém‘;b 104t dee 2 hmas iah rribierd afiemiperttwet Over alperiod of
DO, A B9 Gr bOlAyPRRTBY aBGEY
20 minutes, 18 ml of benzyl bromide aré poure in and stirring is carried out for 20 hours

at ambient temperature. Heating is carried out for 1 hour at 60°C followed by concen-
tration to dryness. The residue is taken up in ether, and washed with 10% sodium
carbonate solution and then with 10% lithium chloride solution. Drying over sodium
sulphate and concentration to dryness are carried out. Chromatography on silica gel
(dichloromethane/cyclohexane : 85/15 then pure dichloromethane) allows 21.3 g of the

expected product to be obtained in the form of a gum.
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tration to dryness. The residue is taken up in ether,
and washed with 10% sodi um carbonate solution and then
with 10% lithiumchloride solution. Drying over sodi um
sul phate and concentration to dryness are carried out.
Chr omat ogr aphy on silica gekg.

(di chl oronet hane/ cycl ohexane : 85/15 then pure

expect ed

A 16- Step 2

© o tert- Butyl
benzydél (hydrox), n: et;yl)cyclopropylIcarbannate Over

a
Oveperediad of 20 iimite{78sn! RNt amarohiydhide in EHF@IW geyrgéat 20°C
at 20C

oy L B AD by ol Rt e o ey 59 b1 DT bg ml of

tetrdhg iRl SHrtihans caitibd bhi@r 26 Heard itedeo ldahd ftign £30 m@ur St reflux.
at 20C and then for 1 hour at reflux. 5 Cooling

Coolligg ta? 1G schapind qubfolianed hy;ﬁa@ta@ﬁ desolwwah%@ %quﬁerzﬂénd then
wit0 % §e18%, 8 eo‘u*s‘ es%gwg& L_Prb%g O?Jltlo:}lo é"o@qlgﬁ? g}fsetﬁé}déﬂé”&dded,
carbonat e "sol Her af e ad

sep#&tiar &t daded sur allid ml&dacpmbugapﬂasé he extraeted svifthatder. ihe combined
extracted with ether. The conbined ethereal phases are

ethegal ghassy aie Gisdh Aer sedipRabphaierdResniTaladelq drancgs-yiies s of the

expélc? @prgd\&ftaf%talﬁé@em ed product are obtained. 10
? point : 68C Step 3 :

bddnegmeUIQPﬁbnzyl(l fornzyl cycl opropyl ) carbatnate Over a
period of 20 mnutes, 10.3 nil of dinethyl sul phoxide .
are poured at -60C into a mxture of 7.94 m of oxalyl -

Stelf St Rri- gﬁ%y?ﬂgzz%ﬂ-@mﬂéycwQﬂ%@%ﬁ%bﬁ@e The mixture is
Stirre m nut es_at - g of the compound
obtalned in the above Step 2 are 15 poured in over a

Ovel & rPue 1odooff 2%) hg%%esagg?: rfr d1 hl.ryﬁ eS?lﬁ)‘i’l xueig OUtoJrgﬁ a’tf3 %O°C into a

am ne

mlxtdﬁe @ﬁCV 931 trﬂrdfl’tg(aﬂyﬁl dhafri‘deeﬁldOMS hﬁroﬂ&lclﬂbfmﬂiﬁﬁmﬁt Th@@ﬁxture is
tenperature is allowed to rise to 20C and 50.6

stlrréq‘» fora?(OemHa&t@ ffsoé@ <d 1.9@ gAf ther compqupd joktpinedrin fhe ﬁl?cw&tsé%p 2 are
poufdll 00%ver $€ fgeg{ E Héﬁch &fs'u% jt ca?ﬁ%%ﬁtef&%{?ﬂg&u@é“%%mc

I's extract oronet anc e conbi ne
27.Jambahiretiptasias aag powted édaml girringdd cenried bpthiat €0 anidu@d at -60°C.

concen ated to ness hy.on silica gel.
The{ GRERPBT Grie AN DS 2060 FBags ol f Walep gt Baured in. After
stirrigOdH €6 ndifutBEatobal 888ratibe L daRged it Bhd thebaffreous phase is extracted
with dichloromethane. The combined organic phases are dried over sodium sulphate and
concentrated to dryness. Chromatography on silica gel (dichloromethane) allows 16.45 g

of the expected product to be obtained.
Melting point : 67°C

Step 4 : tert-Butyl benzyl{l-[(pyridin-3-ylamino)methyl]cyclopropyl}carbamate

38.8 g of the product obtained in the above Step 3, 14.7 g of 3-aminopyridine and 282 ml
of 3A molecular sieve are added to 2.5 1 of dichloromethane. Stirring is carried out for
2 hours at 20°C and then 149 g of sodium triacetoxyborohydride are added. Stirring is

carried out for 4 days at 20°C. Filtration is carried out and the filtrate is washed with 10%
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Step 4 : tert-Butyl
benzyl fl-[ (pyridin-3-yl anzi no) net hyl / cycl opr opyl | car bar
nate 38.8 g of the product obtained in the above Step
3, 14.7 g of 3-am nopyridine and 282 ml 25 of 3A
nol ecul ar sieve are added tg@72.5 1 of dichl oronet hane.
Stirring IS carried out for 2 hours at 20C and then

of so tr| ae et oa(l%/gaor ohyglodllde ar dde

r

aqug%us rT%d um ; car rer Isoel oyer aRye £

dryneSs. Q&&bm@ g@alﬁhy afdsitibee gl ddidhﬁir@mbtﬁaﬂﬁ&ﬁ&lﬁiydi\bﬁlﬁnlﬂ%/ 10 allows
aqueous sodi um carbonate solution, dried over sodi um

36.5gphibacrestnd riedice tn baelianedin e {avesaf 2 SR onat ogr aphy
on silica gel (dichloronethane/tetrahydrofuran : 90/10)
allows 36.2 g of the expected product to be obtained

EXAMRIe 1f:orm of a gum EXAMPLE 1: 5

N-{H- &\%é,hgjgbﬁlg%)lcggogg %&gy]f})g%!tu]hgg g%ln)lepglrhlygroch?oru{n ne
met hyl f1 -f (pyridin-3-ylam no)netlcyllcycl opropyl | carban
tate 15.9 g of sodiumtriacetoxyborohydride are added

Steral : maiutyhdeﬂzva{lFﬁ(wralymﬁ-ldmmbheﬂzeljcuctvpr@ﬁdcxtbunet

15 5§ Sk Hireionangon i e a3 4R Shouresthagphere, o

a m['ﬂtul@fco% ?9% S prod @Y Of PldpBraki8AG ! BENmINoK HidhRrdrbethane, 1.56 g
stirred for dp ys at . 20C and filtered. The

of Jqmhinppyrédine athﬂenll Q\ﬁ 1A m@%@@oﬁlw Ehe beastior miwure isghrred for

2d [ Ia? 90&8 ?md %I('i: IreltlimI%g lfﬁg e 1s %vn glzet%o‘?(fﬁ % /a % eﬂurtn a%oégt)%g)%lutlon

rofmatography on srlirca Uene/ ethanol
dried| dvernsodBufd gulpHatd Ad %m&@ﬁd [26 Qlihadss.t Ohfdenatdpr@ihpesh silica gel

Step 2 :

(tolw}%ﬁlap%t%ﬁ)%wé)%g ef Bscopetadmsediat fpbs PRiriHeS- ani ne
di bydrochl oride At 20C, 14 m of 4N hydrochloric acid
in dioxane are poured into a solution containing 15

Stepl 2 ONey] D Meetiey lpnimdiriclopbdraiaediil ipytithia - o onre Shedrodhlprids0
m of dioxane. Stirring is carried out for 20 hours at
anbi ent tenperature. Ether is added, and insoluble

At JIREENL A1 dFUNS UGdoeMorik iabdsh &Fo:ahe aftnﬂodilééﬁ #8b WedIutiBn containing
et hanol . Concentration to dryness is carried out and

1.0 g hEthe @sodhgtobtainied fif tharaheediStep L én heml of Hepxeny Stising iacarried out

for 30 S0 A il oo BBk b B e St
filtefddY arid dibsblvedlid &thkndh Cohdnithtion t\ByhdsB e @& oiit and the residue

. 190-195C EXAMPLE 2: . .
is triturated in ether. The crystals are suction-filtered off and dried in vacuo at 30°C. 0.78 g

con entrated to
1 on

of expected product are obtained.
Mass spectrometry (ESI) : m/z = 178.1 Th ((M+H]")
Melting point : 190-195°C

EXAMPLE 2:
N-Methyl-N-{[1-(methylamino)cyclopropyljmethyl}pyridin-3-amine dihydrochloride

Step 1 : _tert-Butyl (1-{[formyl(pyridin-3-yl)amino]methyl}cyclopropyvl(methyl)-

carbamate

A solution of 23.8 g of carbonyldiimidazole and 30 ml of DMF is poured at 5°C into a
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N- Met hyl - N-{[ 1- (et hyl am no) cycl opr opyl ] ntt hyl } pyri di n-
3-am ne di hydrochloride Step 1 : tert-Butyl

(1-ffformyl (pyridin-3-yl)am nol net hyl / cycl opropyl ( et hy
) 25 carbmmate A solution of 23.8 g of

car bonyl di i m dazole and 30_p3. of DVF is poured at 5C
into a -18- sol ution cont ai ni ng 6.14 g of form'c acid

and 30 m. o rrln arr t.for .
solop1 soRtaiing il § BF Mo aNS 4 Boe oEmR] ry e FIed out fo
1 houflaf ised Rt thandot Beafbuss ammr&oqaﬁgttéusncn@ c%rﬁlecgo@lf and then a
product obtained in Step 1, Exanple 1 and 75 nml of DVF
mixfuge coieineg T.6.g Gtiroduat @bfamedzo Sterut sExempte € aadd’5 ml of DMF is

poutilay Shiritse s € RN 0 bbb IR nBe o e

carritd %Bud qHR Qb dise0id itAkdh upah ARMRIremShiY, waFheddyitle d0BVReous sodium
sodi um sul phate and then concent rated to dr yness.

carbop#te nealwiéima pdxxyecb PVeT | Sodmmyeulnhetsl gachethen r@mﬁntrat%/tg) dryness.
Chr§hb @Yok I%Izlgi 1i%ﬁg?r @8@%@%@%\% 195/ %quQ? 6% O% 8F Pfored'rfhuct to

be oftajypdr i di n-3-ani ne 10 di hydrochl ori de At 0C, 1.6 ml of

10M bor ane- net hyl sul phide conplex is poured into a
m xture containing 2.0 g of conpound obt ai ned in the

? %mme

. J T =N o b
refl wlemduoaldoméerrl ed out for 3 hours. Cool ing to OCis
carried out and then 3 nl of nethanol are poured in.
Stirring is carried 15 out for 1 hour and then

At bs@lr oghhoré€ 108t haRRk-hahdl MbNdpUebdtbx s (ijtﬁéd fht@"é fmxture

i's reached. Evolution of gas is observe When t

contemgﬂ Danoicecaspaind robtaingd; mghq': gbavarSieredl apd 20 mlopf @trahydrofuran
Conc tion to tried qut
e @bt & BNR fen® AEERRS R e iR sl ST o

Coolihg o DAC S@darﬂﬁdl budﬁl@(ma@ 356l off methandMrayd peured efi. Stafidg arried
sul Fhate and concentration to dryness are carried out.

out oyl rhogr apd then iim r@ﬁhl@ﬁﬁt%@th%r%éﬂ slomlg ipopees Wepntil a pH < 2 is

0 i
reach, ERGRLQARHIA0E BReARAOWIRRTHONHMNALGK! Akl i carricd out
for i3n heuﬂserConEbﬂﬁaatmal tchydlyregenis céeded dat. The adsidde uint fakerarmp in
cid pHis reached. . Preci ve The . .
dichpelias Snioet uaer i rodi iy Sode: SilieR RrYipe over
sodiBH SufhRRY -an@ ¥oh@ntrh8&t | @N drgn@PSEeV @ericdNQuET $kak&idue is

are
chromatographed on silica gel (dichloromethane/methanol/ammonium hydroxide 15N :

95/5/0.5). 0.7 g of base is obtained which is dissolved in ether. Ethereal hydrogen chloride

is added until an acid pH is reached. Precipitation is observed. The ether is separated off
and the gum is triturated with pure ether. Crystallisation is observed. The crystals are
suction-filtered off and dried at 40°C under 1 torr. 0.8 g of expected product is obtained.
Mass spectrometry (ESI) : m/z = 192.1 Th ((M+H]")

Melting point : 180-184°C
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suction-filtered off and dried at 40C under 1 torr. 0.8
g of expected product is obtained. 25 Mass spectronetry
(ESI) : mz =192.1 Th ([MtH +) Melting point :
180-184C 19- EXAMPLE 3 : N-{[I -B enzylam no)cycl op
ropy]] nethyl} pyridin-3-amgie 50 M of 4M hydrochloric
acid in dioxane are added at 20C to a m xture
containing 7.15 g of the conmpound of Preparation 2, 80
EXAMPLE 3 oxane and 80 i of nethanol. Stirring is 5
(G a8 d ’ Hdin@eeesd ration to dryness
N {ﬁﬁ?{:“a’?g‘."gg"% tgl,()pmeg?&lr} adltljlg%, s%gncent ration is
carried out again, and the addition and distilling off
f anol..are .repeated a further tw ce. .The residue
50 ot PRk EREIGRMIPHE 6 Thites ot AARGIET A0eE KOS OTEe CORPrEsE 715 &
of titeborRp S dtele pLANGLNt §@HI T dickadE ¥REFD M of AlcilaB6l. Btring is
(paste formation). Chromatography on silica ge

carriediepCfce/3 drots 1 AB1C. .CBOEROYionlto dmes: is cgrrist! aakpeghegl is added,
cond2t %ﬁt islél(r:]argigg ofu%) rag]ai%f afd t}:lleo ac%ﬂportl %ng edigcﬁfigé r(‘)%d of methanol are

repebtell GHuARRIIOGAEC TaP F@Ritle )isrekbyy L By 300Mind oBn2tHan6l and 80 ml of silica
di hydrochloride 4.0 g of the conmpound of Exanple 3 are
gel & $8ded, Eeprpentrhion e defness laawred (aste frmgon)g ¢hepmatography

. . ; . _
on 0 i g ROy O RSB A g W RS g of =
gumnb befobedidednol with reflux. After cooling, 200 m of

cycl ohexene are added and then, under a nitrogen
at nosphere, 1.2 g of 10% pal | adi um on- car bon.

E;éﬁﬁﬁﬂ%h?g'is carried out for 20 hours, followed by

ion and concentration to dryness. The residue
N-[(lsAmiroegclopropy@@d@hyl] pyofidistramaie dihgdecidoride wat er and
concentrated again. The residue is dissolved in
nmet hanol and 32 m of silica gel are added (paste

4.0 YRS cempourkOoOBR&RHlE P hieCdlssob/edriM MBSl Sf eiahdlefhdoUd .ml of
romat ogr aphy on 550 ml of silica gel (dichloro-

11.8helyapedilonia #radhete addgdy Gocentzation te demesurs camicdorh sidhthejrgsidue
: tai ned, whi 6 h. i ; i : % sqdi

s COMALLBRINGR b b S S tonht 248 oyl B Bilhgrne e
adddd aeé then,hueddres , nitrageh hrosphers) el etdfel @al pgdhdims-oaicarbon.

dried over sodium sul phgte and cqpcentrated to .
Reflyyipg ds sarrieh Qup 842G s Tl o b tratioa g sgncentration to dryness.

The RERRGOLQED Gp & BEORY of SthAti8Hd Y1 Jf wiikrlinki%oncentrated again. The

residue is dissolved in methanol and 32 ml of silica gel are added (paste formation).
Concentration to dryness is carried out. Chromatography on 550 ml of silica gel (dichloro-
methane/methanol : 80/20) is carried out. A compound is obtained which is taken up in
12 ml of 35% sodium hydroxide solution. Extraction is carried out several times with ether,
and the combined ethereal phases are dried over sodium sulphate and concentrated to
dryness. The residue is dissolved in ethanol, hydrochloric ethanol is added until pH 1 is
reached and concentration to dryness is carried out. The residue is dissolved in isopropanol
with heating, and cooled, which causes crystallisation. The crystals are suction-filtered off
and dried at 50°C under 0.5 torr. 1.6 g of expected product is obtained.

Mass spectrometry (EI) : m/z = 163.1 Th (M")

Melting point : 195-199°C
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15

25 reached and concentration to dryness is carried out.
The residue is dissolved in isopropanol wth heating,
and cool ed, which causes crystallisation. The crystals
are suction-filtered off and dried at 50C under 0.5
torr. 1.6 g of expected progyct is obtained. Mss
spectronetry (El) : mlz = 163.1 Th (Mt) Melting point
: 195-199C 20 - EXAWPLE 5 :
N-{[ 1- (D et hyl am no) cycl opr opyl ] net hyl } pyri di n- 3- am ne
Xgpﬁygggchlorlde 1.26 g of base of the conpound of
€ 4 are dissolved in 25.2 mM of formc acid and
N-{Emmhy&mmﬁdﬁnmpﬂ%ydvl}pmdin agmme dihydirechlaide f or
5 hours at 70C. Concentration to 5 dryness is carried
out and the residue is taken up in 20 m of water and
1.26c0BERRE bﬁﬂﬁdc@g@umd offBxafpRl Aate digolvak @n2sip mlrbfﬂfémﬁﬁb a8#d and

35% sodi um hydr oxi de solution and extracted with
25 2p S o A by Spr s 0 Cr SRR B b P Cenesutsation fo
drynr%géjls E?r@iloﬁp %ﬁcgpf’%{}gs@lg ?%\Ieﬁ ﬁf) 3@86 ?ﬂl o??ﬁ%:%%ﬁd CJ&%Ptrated again.
The (rdsild:lhal mrtam h@me/lﬁﬁhh&ﬁ@ﬂi% so8fahbhydroslidd .sdlitign th re@Bhcle® with

ethef’s‘?Bg )*t%?r%?al e tﬁ?hlel i ]g!msssm \iz%grﬁvg% qlo%ug]g ﬁ@lpl}l%g gbsoskentrated to
dryRE€ agged eyt heqy dichith %ra lih or n?S(ft erI i hegr | §.1hcgI gel

carried out. The crystals a sucti on ed of f an
(dichioiomuktiamd/niet o) : 96t5) expé d exofpesiducts otrsamdmt *arhmh ds divdged in

25 ngloq%c%orp?orpp%taéy é(llglgf)l@/[ é%&xizgﬂzlggig %m:cli Tgiog(Lm I_xﬂe dded and tileng dﬂutlon
with ¢ hilof #B&2Y kaca Qe MCQWSWJIIL el indedBirayg BYEd fhdt 25 ¢

3-amne Step 1 : tert-Butyl
of exnepted Produe IS@bING pyr i di n- 3-yl ) ami nol met | Vi / cycl opr opy
The_c tai ned according to the
Mask %ﬁe@&%ﬁfe@?&]ﬁsg gb/zl_olcr? quaMJré_ﬂg), with replacement of
Mehﬁm anpogrd 0o Step 1 of Exanple 1 with the conpound
of Preparation 2. 20 Step 2 :
N-f/1-(benzyl am no)cycl opropyl |, ethyl/-N-net/tyl pyridin
EXAMPRH e The conpound is obt ai ned according to the
re of Step 2 of Exanple 2, using the conpound

N—{[d)f(Bbmlahmneq&lqp‘oj)yl]methyl}-N—methylpyr1d1n-3 -amine

Step 1 : tert-Butyl benzyl(1-{(formyl(pyridin-3-yl)amino]methyl}cyclopropyvl)carbamate

The compound is obtained according to the procedure of Step 1 of Example 2, with

replacement of the compound of Step 1 of Example 1 with the compound of Preparation 2.

Step 2 : N-{[1-(benzylamino)cyclopropyllmethyl}-N-methylpyridin-3-amine

The compound is obtained according to the procedure of Step 2 of Example 2, using the

compound of the above Step 1.
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-21- EXAMPLE 7 :

N- ((1- Am nocycl opr opyl ) net hyl ] - N- net hyl pyri di n- 3-am ne
di hydrochloride 5.5 m of 11.8N hydrochloric acid are
added to a m xture containing 17.7 g of the conpound
of Exanple 6 and 900 m of _gt.hanol. The m xture is nade
tepid to obtain a 5 solution. 900 m of cycl ohexene

Egéigﬁégg#ed and then, under a nitrogen atnosphere, 6 g of
IFadi um on- carbon Refluxing is carried out for
N-{(faoAﬁl%Hc?cloigp@pﬂﬁﬁ&hyﬁ-tN-hﬁatlgy‘liéﬁﬁﬂlﬁds -Bfnfine MG até@iloride

iltraté is concentrated t ryness. The résidue is
taken up in 60 mM of 35% sodi um hydrOX|de sol uti on and

. . d
5.5 8ef TR e 45 e Mgkt AL HRRE BPRUhe 2 & of the
compOEHAIFT EMdrpplat @ 2@ d0@ %C&Tﬁtﬁﬁbﬁdﬁi&%ﬂ&w@ﬁ§&nad—5ﬂ@pﬁ(lo obtain a

residue is chromat ographed on silica get
solu(lam HOgrbopfeeisiiexenst aageded angzhan, untprea pEERgen ftmespaere, 6 g of

/d;%‘iltaﬁﬁﬂl %811 Regq %ﬁ%}@r ed‘éﬂ{ £P26 hafis The Eeﬁ%?/gt% fitered off

|t|on OrIC acl In s

and il feltrban@ bono@hﬂratécﬂ @NdriySess aTlud esldoss tmketnhlpeinrfe)r ml a5 % sod1um
crystals are suction- filtered off and dried at 40C

hydl@ﬁtai@rwiutw@nandz exfgRconfis grpisd: ¥ With dueePias 2Bstal pegther. The

comBH § e§f3€é%& ;{nﬁeﬁg £r325 ]c_i(é@glé%f%' soflufn suéﬂ-t?a%e And 8o EMEEA to drpness. The

res1cNe(1[s th(ohtamhgﬂedmmmmw gélddicbloydrhetearteyhthbhotet 33yTpirhe dase of

the Besiad BrotSt is SRt S e Sop s o SHB BY it on ot i fSefloric

acidhif @ilﬁﬁ%ME 1195thaﬁch eDﬂQt'impid RerRl oEX Attt Thd ctl'y§t511§ are suctlon-
ound o Mass spectronetry (ESI)

g BRI G bl ComeP. ok A XpeTo8 PRBibcTark 2biatncd

———55%%E§§%¥¥ﬁ%?9:6%erh &ﬁ?ﬁ cyc];bropyl]nethyl}pyrld|n 3

Meltiggbsigt dilgyxdoochl oride Step 1 : tert-Butyl
(1-f((6-chloropvridin-3-yl)antinol rnethyl/cycl opropyl) -
nmet hyl car banzat e

EXAMPLE 8 :
N-{[1-(Dimethylamino)cyclopropyl]methyl}-N-methylpyridin-3-amine
dihydrochloride

The compound is obtained according to the procedure of Example 5, with replacement of
the compound of Example 4 with the compound of Example 7.

Mass spectrometry (ESI) : m/z = 206.2 Th ((M+H]")

Melting point : 198-201°C
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510 mM of acetic acid are added to a m xture
containing 10.8 g of the conpound of Preparation 1,
100 M of nmethanol and 6.9 g of

5-am no-2-chl oropyridine. Staring is «carried out for
30 m nutes at anbient tenpegature. Cooling to 5Cis
carried out and 4.4 g of sodi um cyanoborohydride are

=;gggiig%éy portions. Stirring is carried out for 20 hours

E :_10 m pf wat er are added and concentration_to

6-CIHIOYAL88 §11 (B PRy 1A in Bt o eoprdf 8] i &RV 19 di% -3 Stk @ify #Fb ch bride
di chl oronet hane and” agueous potassi um car bonate

solution. Separation is <carried out and the aqueous
phase is, extracted several fines. wt Qich or onet hane.
A o 2F, Orop ( ] 7 CLODYO,

opyl)-

sul phavmlarbangcentrated to dryness. Chromat ography
on siTica gel (dichloronethane/tetrahydrofuran : 98/2)
allows 9.9 g of expected product to be obtained. 15

10 1t 8 dedle eeid qre ot o, 8 M SSRG9I Beth Ui Somaaud of
Preparatidn alyi 108 ndlidfyidethahdl ard 0 dhd Sampodhdhlosopyhitimen8drring is
according to the procedure of St 2 of Exanple | using
carrigg gut g@ééﬁéﬁlﬁateéﬁt fmbleabisveentup Gooliade >spde tFBRLPFYand 4.4 g
of sddigh)cyandBofoliydfide ate ddlel [ih/gbqt"&ls. %&(g& b&ﬁe@%&pfor 20 hours at

196-209C - 23 EXAMPLE 1Q  6-Chi oro- N Tret hyl < N
20°Q. 10(meohyhteminecdded end gomopytdtvatth yiymesd ©dicarrBdamit.ikhe residue is
di hydrochloride Step,1 : tert-Butyl . e
takef 113 it Qo EoR) BRh AgtorS (RS sprbRmtteluiony Sgrrgion s
carrie@ ¥t hnd thd ARlbYd pRAsBATRALLetdd SeveHMBMRAGWIE dRiM GFbi8Mane. The
according to the procedure of Step | of Exanple 2 using

 combined cegrmpoahesepfarsrapd Pvor sEiampsuplgic Spdsopcentrated to dryness.

O

- L ) _
Cencphopr Tt ki lisg. a5 Aoy ms s RTPARNEN n @B R) FHRyROp of
expecegyrjduchetbedtdndkhnmate 10 At 0C, 2.2 ml of 10M

bor ane- net hyl sul phi de conpl ex are poured into a
m xture containing 3.0 g of the product obtained in

Steptzl":e @-@Mﬁro%%-&zé‘ﬂglasgn5@vCBEer%f]Ez@bW}lbWiHﬁz@ﬁamine

dihydrochloride

The compound is obtained according to the procedure of Step 2 of Example 1 using the
compound of the above Step 1.

Mass spectrometry (EST) : m/z = 212.1 Th ([M+H]")

Melting point : 196-202°C
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Cooling is ceased and, when the tenperature has
stabilised, refluxing is carried out for 3 hours.
After cooling, hydrochloric nethanol is poured in until
pH 2 is reached. Stirring is <carried out for 1 hour at
20C fol l owed by refluxing f£ey. 1 hour. Concentration to
dryness is 15 carried out and the residue is taken up
ture of dichloronethane and 4N sodi um
£Qgﬁg§ié§¥§e solution. Separation is carried out and the
6-CRIGHEAUM eBRANE {[1IS (1R eth i Relif6h cyélbpro ﬁl)ﬁd&mpﬁﬁaﬁﬁmmﬁ{@e
combi ned organic phases are dried over sodium sul phate
dihyshyechlexideent rated to dryness. The residue is
chr omat ogr aphed on 200 g of silica ge
(di chl oronet hane/tetrahydrofuran : 95/5). 1.6 g of
StepEXPe edre B upll GUURS-cih foroplr dlin8dy) (APmD) @Rind [nethylicyclopropyl)-
6- Chloro-N-fnethvl-N-f11-nethylam no)cycl opropyllrnetl;
y| py tedlivicaxrbamatee  di hydr ochl ori de The product is
obt ai ned according to the procedure of Step 2 of
Exanple 1 using the product obtained in the above Step
The Zomlybsiel Fpetghinedratsoydiff$d the protadure 228tep IThf Ekdtple ) using the
25 Melting. p .. 133-136C -24- EXAMPLE I :

Com@OTW%ﬂﬁ§“N1%PEEFWEP% -am nocycl opr opyl ] net hyl } pyri di n- 3-

amne fumarate Step | tert-Butyl

(1 {/(6 bronnapyr|d|n 3- yI)an1nzoIznetIzyIIcyclopropyl)
16371 2(8Y f{G-&t boropyTide ethyila etiplfcp

Step-2

to the Oroc dur of Step 1“of Exanple 9 u3|ng 5- anuno-
2-br3ﬁg§¢¥L§ﬂﬂgi1nstead of 5-ani no-2-chl oropyri di ne. -
Step 2:

6-Bronmo-N-f/1-(nzetlzyl am no yclopropyllnetlzyllpyrlm
At W(3-2.27n] 9 FQivlaborpre-Bethyhisulphider mmml@s dae doresdabitel aaméxture

cont%%fh : ﬁeg oq’i[gg ﬁ}noléi{lﬁt &o?%%%deﬁép% pg(iv% lep igﬁgﬂ% ?@ljo%{teuahydrofuran

Cooling id wasmahh@,n@herﬁthertrempgrauﬁ'e tas stabilised)treflaxing Qs bawicd out for
0

3 hogl%t A eraccrpg[}o e 29 rgc én(? %g@ﬁ%ﬁl A %? {)(%%g %I&lr@ﬁ@ﬁ%l i %Qreqli 1 eg dSqtg'rqng 1s

carried §805r PERAF AL IPE hiokal Fﬂf ﬁe‘iltugfﬁg Bnbhe Ceﬁ&ﬁﬂéﬁorp{?)atﬁﬁess is

is dried over sodium sulpha nd concentr at
carridd ynesd thEneesidesiisl taken sipt inkemixtprei of dictbronfetiedniesand| 4N sodium

hydroxide solution. Separation is carried out and the aqueous phase is extracted with

dichloromethane. The combined organic phases are dried over sodium sulphate and
concentrated to dryness. The residue is chromatographed on 200 g of silica gel

(dichloromethane/tetrahydrofuran : 95/5). 1.6 g of expected product is obtained.

Step 3 :  6-Chloro-N-methyl-N-{[1-methylamino)cyclopropyl]methyIpyridin-3-amine

dilvdrochloride

The product is obtained according to the procedure of Step 2 of Example 1 using the
product obtained in the above Step 2.

Mass spectrometry (ESI) : m/z = 226.1 Th ((M+H]")

Melting point : 133-136°C
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0.6 g of fumaric acid dissolved in 10 m of ethanol is
added. Crystallisation is observed. 15 The crystals are
suction-filtered off, washed with ethanol and then wth
ether and dried at 50C under | torr. 1.6 g of expected
product is obtained. Mass spectrometry (ESI) : mz =
256.0 Th ([M+H +) Melting point : 165-169C EXAMPLE 12

E N- et hyl - N-{[ 1- (net hyl ami no) cycl opropyl ) net hyl }
-BnQ)Yﬁd N‘-@l-%m%fﬁ)‘]ﬁmlfdéﬂabﬁi(ﬁ)yf]"hﬂﬂl)]l%pyrhﬁﬁi?f-Exﬂh}d fumarate
I -f((6-bromopyridin-3-yl')(fornyl)anzinol nzet hvl | cycl op
ropyl) netlzylcarbanzate The product is obtalned

tert nBMW&arbamate

(1-ff(6-bronop)ridin-3-yl)(nzethvl)am nol nzet hyl }cycl op
ropvl)- nzethVi carbamate The product is obtained

The @golfd%{:ﬂ's %gtaﬁr%dt%@orafr%?tng gé‘dul%t &%Sép forBX '@Higleei’ ﬂsQng 5-amino-

uct ove Step 1. 5

24x6m5pmnhn$kmmhdzﬁﬁfmh@dE%@hﬁﬁhﬂﬁhmn2|no)cyclopropyllnzet
hyl | pyri di n-3-anzi zze fumarate The product is obtained
according to the procedure of Step 2 of Exanple 11

upi gg-ﬁtjaﬁzo-ﬂf £l

Mel t} anmrat,e 146- 150C EXAI\/PLE | a:
6- Met hyl - N- ([ 1- (nEthyIan1no)eyclopropyl]nethyl}pyrldln-
3-am ne di hydrochloride Step 1 : tert-Butyl

3.5 Ilﬁzsf ﬁﬁiu()ﬂaaﬁét(cﬁmmyddayd tock Mixdurgchatimied mtoﬂthypﬂodmlommed
- carbanzate 15 The caonpound is .obtajned

in ﬂemb@m Stap 1 and BB pk ocdighlprmethage.epfirtingfis esigivg jout &1 79 hyrs at
20°C. 10% aqueous sodium carbonate solution is added until a pH of > 9 is reached.
Dichloromethane is added. Separation is carried out and the organic phase is dried over
sodium sulphate and concentrated to dryness. The residue is taken up in 5 ml of ethanol.
0.6 g of fumaric acid dissolved in 10 ml of ethanol is added. Crystallisation is observed.
The crystals are suction-filtered off, washed with ethanol and then with ether and dried at
50°C under 1 torr. 1.6 g of expected product is obtained.

Mass spectrometry (ESI) : m/z = 256.0 Th ((M+H]")

Melting point : 165-169°C

EXAMPLE 12 :
6-Bromo-N-methyl-N-{[1-(methylamino)cyclopropyl)methyl}pyridin-3-amine

fumarate

Step 1:  tert-Butyl (1-{[(6-bromopyridin-3-yl) (formyl)amino]methyl}icyclopropyl)-

methylcarbamate

The product is obtained according to the procedure of Step 1 of Example 2 using the
compound of Step 1 of Example 11.
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5- ai ni no- 2- met hyl pyri di ne i nstead of

5-am no- 2-chl oropyridine. Step 2 :

6- Met | zyl - N-{/ 1- (et hyl am no) cycl opropyl | met| hvl | pVri di
n-3-am ne diirvdrochl oride The conpound i s obtained
according to the procedure_gf_  Step 2 of Exanple 9 using
the 20 product of the above Step 1. Mass spectronetry
(ESI) : mz =192.2 Th ([MtH ) Melting poi nt
230-232C - 26- EXAMPLE 14: N, 6-Di nethyl - N-{

S teé( - §/ 127 ki

ep uty
(1- fMﬂbMetl z\/I pyrl d| n-3-Vl anzi zzol tnetl zyl } cyc

| opropyl)- 5 znethyl carbaznate The conpound i s obtai ned
according to the procedure of Step 1 of Exanple 2 usi ng
Thetﬂi@ctiuc‘ié' Qf@lgﬂdﬁféd QGlecSURRE b OF JrXcditecoflStep S 6PEXarhple 10 using the
er uty
proqugkef the/ppoverSteret hy| (6- met hpl pvri di n-3- V1) ami nol met | i yi |
eyel opropyl)- carbamate 10 The conpound i s obtai ned
according to the procedure of Step 2 of Exanple 2 using
Step e (PBRGCN-mbt v N-FDbGnethSloenind).cy@b@op i [methyllpyridin-3-amine
N, 6- D nzet hvl -N-f[ 1- (et | zpl am no)
cycl d¥pa¥e et hyl | pyri di n- 3-ami ne di hydrochl ori de The
conmpound is obtained according to the procedure of Step
2 of Exanple 1 using the 15 product obtained in the
Theafrothest St ebtai;hed Maserdameett themeoceduleEs $tep Arpg Exarppl. Dl T thng the

: 112-115C EXAMPLE 15:
pro%‘[cﬁ)ll?}_%?%)d NN? L?‘%ﬁﬁ?ﬁyl ami no) cycl opropyl] nethyl}-
MaR¥pécioRredy REET)E m/2%: Syt gwiar de
Melting point : 146-150°C

EXAMPLE 13:
6-Methyl-N-{[1-(methylamino)cyclopropyljmethyl}pyridin-3-amine dihydrochloride

Step 1 : tert-Butyl methyl(1-{](6-methylpyridin-3-yl)amino]methyl}cyclopropyl)-

carbamate

The compound is obtained according to the procedure of Step 1 of Example 9 using

5-amino-2-methylpyridine instead of 5-amino-2-chloropyridine.

Step 2 :  6-Methyl-N-{[1-(methyvlamino)cyclopropyl]methyl}pyridin-3-amine

dilydrochloride

The compound is obtained according to the procedure of Step 2 of Example 9 using the
product of the above Step 1.
Mass spectrometry (ESI) : m/z = 192.2 Th ((M+H]")

Melting point : 230-232°C
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The conpound i s obtained according to the procedure of
Exanple 5 with replacenent of the conpound of Exanple
4 with the conmpound of Exanple 9. Mass spectrometry
(El) : mz 225.1 Th (M+) Melting point : 158-160 C
-27- EXAMPLE 16: 6- Chl or o- Neg {

[ 1- (di met hyl am no) cycl opr opyl } met hyl } - N- met hyl pyri di n-3

E di hydrochl oride Step |I.

é@@%ﬁ&owmdm 3-yl)(f1-ffor

N,6- mﬁm(emm\t {ML(Mﬂahﬁﬂ&)lcyaamx,T ﬁfeﬁi}ll}rp\ylradﬁmrmﬁm@ de 5

Over a period of 15 m'nutes of formc acid are

dihydgeiddonide 3, 7 m of acetic anhydrl de at 5C, and then
the m xture is heated for 2 hours at 55C. After
returning to anbient tenperature, 7.4 m of

Steptied 1 piay.BuAT UI-Aoraid(comle@epprdint Delaniifelntetindicy lap opyl) ur e
Is cooled to -20C. Over a period of 30 mnutes, a
sol uttetylegrbamaty g of the base of the conpound of
Exanple 9 in 18:5 m of tetrahydrofuran is poured in.
The tenperature is nmaintained at 10 -20C for one hour

The aomipbirehisadbtfifed acco2ding ow tise. prEostinendt Step dnof ExaapleiZedsing the
out d the__resid is taken up in 10% aqueous sodi um

com %”rn‘ﬁl @ EBfEi‘Wngd extracted with dichl oronet hane.
The di chl oronet hane is dried over sodi um sul phate and
concentratl on to dryness is carried out.

97. 5/;2 52 aI | ows 1.73 g of the expect ed product to
I 1

be o - 15 Step 2 : :
6- Chl or o- N-{f 1- (di net hyl am no) cycl opropylflnethyI/ N-zn

et hyl pyridi n-3-_ am ne di hydrochl ori de 1. @ﬁg of the
The spmpeowbisopitained acqording o MQC@J@pOﬁS@P@ Exgnpled psing the

dro- furan and then 3.6 m of 10M
pmdé%rogr?ee?né{@%&%;%l phi de conplex are added. Stirring is

carried out for 20 hours at 20C fol |l owed by refl uxing

Coollng to 5Cis 20 carried, out, ang 6. 5 m
Ste: Ny 641N eth LN mietyle lnor OPLOY l !'. '._ Z

one %%o%glndé:oncent ration to dr yness is carri ed out.
The taken up in dichloronethane and washed
with 10% aqueous sodi um hydrogen car bonate sol uti on.
The o e is.drie over, sodi ate a
The {olfp@HE B ButaRE Sk FaRR S GraBHirase Thiep 2 pEHRAgRE 1 using the
prod§étlob€and&iEin the above Step 2.
Mass spectrometry (ESI) : m/z = 206.2 Th ((M+H]")

Melting point : 112-115°C

EXAMPLE 15:
6-Chloro-N-{[1-(dimethylamino)cyclopropyl]methyl}pyridin-3-amine
dihydrochloride

The compound is obtained according to the procedure of Example 5 with replacement of

the compound of Example 4 with the compound of Example 9.

Mass spectrometry (EI) : m/z 225.1 Th (M™)
Melting point : 158-160 °C '



10

15

20

25

(di chl or onet hane/ met hanol : 97.5/2.5) allows the base
of the expected product to be 25 obtained. 0.7 g of
that base are dissolved in 5 m of isopropanol and a
solution of hydrochloric acid in ether is added to
obtain, after filtering offya precipitate and drying,
0.85 g of the expected conpound. -28 - Mass
spectronmetry (ESI) : nmlz 240.1 Th ([M= H+) Melting
poi nt : 163-166 C EXAVMPLE 17: N Benzyl -6-chl oro-N-{
EXAMdE ¢yl am no) cycl op ropyll methyl} pyridin-3-am ne
~ 5 dihydrochloride Step | : tert-Butyl . )
6-Chlorpis¢li 2(djmn ¢ drybazhimopqygloprepyiBuethy BrfVinps hlpy ridin-3@pdne p
o ~ nethyl carbamate 10.17 g of the conpound obtai ned
di#ﬁ%k@B%? of Exanple 9 are dissolved in 200 m of
tetrahydrofuran, 4.88 m of triethylam ne are added,
cooling to 5Cis carried out and, over 10 a period of
temd: (fp-Kleropyridins3-yl) i-[fosmy imethy Runyinelevciensopyidiineh
Stirring is carried out for one hour at 5C and then for
one hour at anbient tenperature, and subsequently
Over afpktizd ofy1 5 m$nutew; 186 dnlauftforfic a@idhouadsled GoBdent afatétoranhpdride

ryne is.carried. out a t resid is taken .up,in ..
ot S LD sHebh AR TR Rkl Sﬂu@o% éé%@_e%g@r pﬂ?ﬁ%&p {frfmbient
temgéﬁﬂpé? B Of kbR oflBR) ar@ LR HARRESBe kSacHbh BExtANSE cooled to

odi um sul phate and concentrated, and chromatography of
~208G.e04S a psiodud Bhmgitésca sglation of 1.57 g of the base of the compound of

di chl.or t hane/t et rahydrof uran,:. 4) allows .13.9
ol P e g GV e ToBr arhd (e psrdi if rachned a
204 kdr- Biet Mdur (ahd (thee Bz ¢ € GorCd A6@RY Coflédhtration 1sA8arAd out, and the

haaet hyl / cycl opropyl ) - met hvl carbamate 13.8 g of the

resigusmifo AEN ol dPnERP6i pduches apdive Spdpnate ggodutigns sl \pEHagted with

: Oy f. i ' '

s imEghl TS EAGLELLARD: o SOOMIR LG bt GRElatln

dryreestlcatiedrotit. aClatethatodfdphy on eilich pein@idhdoranbihand/methanol : 97.5/2.5)
temperature, refluxing is carried out for 3 hours.

alloysg & 73 g fithe 5’@‘?@‘@5‘?%%@ hﬂ&%‘faaﬁ?ﬂ-w. 1 m of nethanol
are poured in; stirring is carried out for one hour
followed by acidification to pH 3 using a sol ution of

Step 2 :  6-Chloro-N-{[1-(dimethylamino)cyclopropyl]methyl}-N-methylpyridin-3-

amine dihvdrochloride

1.73 g of the compound obtained in the above Step 1 are dissolved in 48 ml of tetrahydro-
furan and then 3.6 ml of 10M borane-methyl sulphide complex are added. Stirring is
carried out for 20 hours at 20°C followed by refluxing for 3 hours. Cooling to 5°C is
carried out and 6.5 ml of methanol are poured in; stirring is carried out for one hour and
concentration to dryness is carried out. The residue is taken up in dichloromethane and
washed with 10% aqueous sodium hydrogen carbonate solution. The organic phase is dried
over sodium sulphate and concentrated and chromatography of the residue on silica gel
(dichloromethane/methanol : 97.5/2.5) allows the base of the expected product to be
obtained. 0.7 g of that base are dissolved in 5 ml of isopropanol and a solution of
hydrochloric acid in ether is added to obtain, after filtering off a precipitate and drying,

0.85 g of the expected compound.
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hydrochloric acid in nethanol. Refluxing is carried out
for one hour, followed by concen 25 tration to dryness.
The residue is taken up in dichloromethane and washed
with 10% aqueous sodi um carbonate sol ution. The

organi c phase is dried over2sodi um sul phate and -29-
concentrated, and chronmat ography of the residue on

Mﬁd@é?}%&%ﬁt(gghe%&?gggtﬂam%&) allows 6.7 g of the

Meléixppsihed a3ongemd to be obtained. Step 3
N- Benzyl - 6-chl oro-N- (f 1 - (et hvl am no) cycl opropyl | net hyl
/pyri di n-3-am nre di hydrochloride 5 The corrpound i's

Fipgs. according to the procedure of Step 2
1, with replacenent of the conpound of Step 1

N-B@ﬁzﬁ%aﬂﬂbﬁ)-lﬂ ML {(m etiydamby)opetopropylithethgBoy eidinS8-amie
Mass spgctrorretry (ESI) : mz 302.1 Th ([MtH]) Melting

dihyfoghlorid¢se. 157 C 10 EXAMPLE 1S : N Benzyl - 6- chl or o- N-{

[ 1- (di met hyl am no) cycl opropyl] nethyl}pyridin-3-am ne

hydr ochl ori de 3.1 g of the base ofl t he corrpound of

m of 2470/{2 a%ueoas f or mal dehyde sol ution are added and
t he ated for 15 4 hours at 70C.
Concentration to dryness is carried out, and the
residue is taken up in 50% aqueous pot aSSI um car bonat e

10,1908 f o compowyt phiaiein iSéem hrof ikmpl Ovgre Kissolved 1n 200 ml of
tetra%gg%um S,r%:’%iﬂg’{f B trle;lt- [ %?I gdd@@ acsl)%hhg Icggd(? f!; c%f"erd C?uic %néd, over

on I's carried out,

a pefiegiofl e nhlﬁutebl,ri)mig@g Ibamzlwﬂclﬂbndﬁ dre paugdlin. Sturmg is carried out for
S}gi chl gr omet hane/ acet one 96/ 4). A fract |(g ) .
one pgWstisX Frigiddhemiueng hgpr Hasrbigt t?fﬁléefefﬂﬁeé{l autseHsBtin geiluxing

oo X N
B 8 o, ol 858 020 ol Stk iy o
up ietdigloromletiome and fwashed iithehOPn gqueoﬁf patamlﬁnlcarhoaate salution. The

org%%él{]ag% gcdr}qsi?r%\?e];r s%glggg%(@& ed Co cl? Obt f(‘)orapgy of the

residV®! éd ﬁﬁc@%bﬁ(dwlﬂl%ﬁ%e/t&@hydroﬁnan : 96/4) allows 13.9 g of expected
product to be obtained.

Step 2 :  tert-Butyl (1-{[benzyl(6-chloropyridin-3-vl)amino]methyl}cyclopropyl)-

methyvlcarbamate

13.8 g of the compound obtained in the above Step 1 are dissolved in 120 ml of
tetrahydrofuran, cooling to 5°C is carried out and then 8.3 ml of 10M borane—methyl
sulphide complex are added. After returning to ambient temperature, refluxing is carried
out for 3 hours. Cooling to 5°C is carried out and 15.1 ml of methanol are poured in;
stirring is carried out for one hour followed by acidification to pH 3 using a solution of
hydrochloric acid in methanol. Refluxing is carried out for one hour, followed by concen-
tration to dryness. The residue is taken up in dichloromethane and washed with 10%

aqueous sodium carbonate solution. The organic phase is dried over sodium sulphate and
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PHARMACOLOG CAL STUDI ES OF COVPOUNDS OF THE, | NVENTI ON
EXAMPLE A : Displacenent of binding of
['251]-a-bungarotoxin on nicotinic receptors of the

el ectric organ of torpedo fish This study, carried out
according to the nethod desggibed in J. Pharmacol . Exp.
Ther . 5 1994 271 ; 624- 631 is ai nred at assessing

th ££i ni und p 21 [ i
conff5aBin ok B SRR i BePE 290k (SR A o
dic}ﬂéoﬁleﬂ{aﬁ&/bu@ﬁoﬁdwe9oe1@@tlbwg 6 Qregsh®Exeotep edmpbinghtodfebtained.

i ncubated (1 hour, 22C) in the presence of a series of

concentrations (0.01-10 M of each corrpound of the
5 1 mzfz‘%'ﬂﬂne

(S Adzhvd?oéhla-ﬁﬂd mml : 0.2 nl\/p in Krebs buf f er

(Tris-HCl 50 MM KC 5 MM MWCI2 1 MM CaCl2 2 nM
Nad 100 MM pH 7.4) with 0.01% BSA; final volume: 500
The! e A98: c?o?ﬁﬁécf a@cot?éhﬂ% 0 gch %r&%ﬁﬁlrenbfq Qekpby dankH?l%lé rlg with
anes int resefce o ungarotOX|n (1
replammrlnt of shovwohpaind qupsusp laoﬁ:Emmaﬂt Aawitbrthotompowd ef 1h€ above
o% t he conpounds of the present 15 invention have no
Stepy gnificant affinity for nicotinic receptors of the

MassHEG iy (Eg[))e- m/zt$021 (M HTTEXAMPLE B : Di spl acenent

of binding o 3H] - ep |bat|d|ne on nicotinic receptors

b@ﬂﬂngDMEszlﬁ%ﬂ5%°@hls study, carried out according to the
techni que described in Mdlec. Pharmacol., 1995, 20 48.
; 280-287, is ainmed at determning the affinity of-

EXAamyogngs of the present invention for nicotinic
~_receptors of the "ganglionic" type SAnerlcan Soc

N-Beaaylfsehlere-d- {léddgnetbalamlmsn—ycloww ]mfééyléamd@rwyﬂw
peurobl astoma cells are incubated (2 hours, 20C)
hyd&MBﬂ?ﬁe presence of a series of concentrations (0.01-10
M of each conpound of the |nvent|on 25 (dlluted

SHEHER IR L AT - KT -
60 thi opB?@PE&?X&U@%I&}%d&W@&Q&O@%Md@@Wd fe; mbtl is heated for

vol une: he non-specific binding is determ ned
4 hdyys atridi6aComgniratity @risyndshistdagiodraatemddhe ehidgeds ket up in 50%

aquéou)s po‘t:assmmecarbonate solution and extraction is carried out with dichloromethane.

The organic phase is dried over sodium sulphate, concentration is carried out, and the
residue is chromatographed on silica gel (dichloromethane/acetone : 96/4). A fraction
consisting of 0.48 g of base of the expected compound is isolated which, after dissolution
in 5 ml of ethanol and addition of hydrochloric acid solution in ether, allows, after filtering
off a precipitate and drying, 0.4 g of the expected compound to be obtained.

Mass spectrometry (ESI) : m/z 316.16 Th ([M+H]")

Melting point: 190-192°C



10

15

20

25

-31- The results show that, up to a concentration of 10
M all of the conpounds of the present invention have
no significant affinity for nicotinic receptors of the
"ganglionic" type (K, > 10-5M. EXAMPLE C :

Di spl acement of bindi ng of .@H] - oxotrenori ne-M on
szcari nic 5 receptors of rat brain Thls st udy,

429 438 Is ai rred at determ ni ng the afflnlty of
conpounds of the present |nvqggt| on for nuscarinic

s Displatamzend of prgling o fif " Tlod-buagarntexin oarmcotinic
of a 10

i ncubated (2 hou n the Jesence

series of T g‘bell?gérﬁt ?5‘3‘? %ﬁ%r'fd’réﬁnﬁ ofpe SJ‘ach conpound

of the invention (diluted starting froma 10 nM stock

solution in DVBO) and [3H] -oxotrenorine-M (S. A : 3174
Thlxss@}ﬁnnwlmed guhagcording mﬁ;ﬂwme@omes@rbeél\xauz @ohwxpp Hher.,

199%, 1 f6b£]§l3é)v?4 glm gssessm Tl{he i) L#fc c&npﬁoqinﬁg ort ? present

mne ncu |ng nme rane esence O

1nv@t1b@ﬁjrﬂﬁcdtﬂ.ud\@ecep'fdﬁ@ of tHel "Riudsyulef" tﬁhﬁ Corrpounds of the
resent invention for nuscarinic receptors is

Merehr@rl%ﬁc@e? Hear) 99 theetlesivis REganon t@ﬁneqlm@smarevﬁ@lha@gml theur, 22°C)
tof UP
in tﬁ@ %}(}és& ?l se 195 %rf gcgg‘?]et%%flﬁ{l/ée (I)f;frl]o ﬁ,g\\//l)eto%oea@i# { Pﬁlﬁ){)\g}ﬂh‘a of the
invefnuon miuilﬂad lstm'mng ﬁoapa diOsm{Kistoek | sOhbivh. inEDMMFRDED the presence of
spl acenment of bi_nding, of 2511- a- bungar of oxi.n. o
1251? B egroionn ¢3¢k el FBa@amei SN Bhs aBer GitiseiCE S0 mM,
S r 0 b n
KCIN%F’Z%. VBRI |y ehchgEand, SHct b BReTRAN0D SRR PIIRPRSY fna
voluwhet &0fidi fibe hblesptfciﬁmbmgimgfls cetrpoined dydhcitadng mesehrines in the
k}pbﬁ\’%fﬂ? n for 7 central nicotinic receptors.
pres g@i‘ﬁ@é‘n hﬂl\’?) rat brain are incubated (5
e f r
The Egéﬁgg ;s]ktlo:ig tﬁ‘?aé A t%)gh %O%E&‘g&;@b%ﬁ o? 10 Sagloér)‘rfgg% in?%mg?undﬁ of the present
inveptiess drave i mv eignifoany difinitye for ﬁi&oﬁmlarnebemoxfsrmﬁnﬂa: Ifusdlar" type
(Ki%%&ﬁbl)sm ution in DMBO) and [125l]-a-bungar ot oxin

DAY 7.4 TBg/mmol 0 1 nM in Krebs buffer (Tris-HCL
50 MM KCI5 ™M M2 1 mM CaCl2 2 nM Nad 100 nM

H7.4) with 0.05% BSA; final voI ume: 500 1. The
E 5i Diisplacement of bmdmg of [ H]-epibatidine on nicotinic receptors

of IMR32 cells

This study, carried out according to the technique described in Molec. Pharmacol., 1995,
48 ; 280-287, is aimed at determining the affinity of compounds of the present invention
for nicotinic receptors of the "ganglionic" type (American Soc. Neuroscience, 2000, 26,
138).

Membranes (250 pg/ml) of IMR-32 neuroblastoma cells are incubated (2 hours, 20°C) in
the presence of a series of concentrations (0.01-10 uM) of each compound of the invention
(diluted starting from a 10 mM stock solution in DMSQ) and (i)-[3 H]-epibatidine (S.A. :
2464 GBg/mmol : 1.5 nM) in phosphate buffer (NaH,PO4 20 mM, pH 7.4); final volume:
250 pl. The non-specific binding is determined by incubating membranes in the presence
of 300 uM of (-)nicotine.
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bi nding is determ ned by incubating nenbranes in the
presence of a-bungarotoxin (1 M. 32 The affinity of
conmpounds of the present invention for type a7
nicotinic receptors is characterised by determ nation
of the K;. The results indi-eate that, up to a
concentration of 10 M the majority of the conpounds of
[ ti (i N

TP e e B S 2cb Ao S, B bk Qbbb BB i prccent

invelntien haweert sigifibax affinity; foohicdtivéc mceigtbrsalf tH" gvhglioméd! tase
Exagple 2, which has a K; of 8.3 x 10-6M EXAMPLE E :

(Kifﬂggﬁécenent of binding of [3H]-cytisine on "type a432"
nicotinic receptors of rat brain This study, carried
out according to the techni que described in Ml ec.

EXGUBIIRET, Risubschugne 8 pfifing ook Bl op muscapinic

I nvent i onréceptorspeatkad® central nicotinic receptors.
Menbranes (250 g/m) of rat brain are incubated (2
hours, 20C) in the presence of a series of

Thisg &r Naf3dd Sﬁtsa&grcgég 19 1M nRfhoBakler gﬁg%%x%n-%%ﬁ%ite%eékerg’s

resent invention luted starting
Arclsdthatmamol.| ROMYSEB, 423438 H aimetlias deternfiBSing the 2firity8f compounds

GBg/mmpl 2 i n phosphate buffer (NaH2PO4 20 mM pH
Ofthfpgﬁs,emflflﬁ%ﬂtm\?gjf\%%.scae tP%he non-specific binding is
Mer?_&*aﬁéo Msr@rzﬂ?qi)g%‘ﬂ)i SCHR iR G RIRPAGE B2 hélurk, DR %ﬁ@l%égrege?fce of a

o .

-)nicotine. The affinity of the conpounds.

serigstd conesaizations Pt 1 G Mo eashpermponpd 2f deninvertioni (ddetedisarting

receptors,is, characterised term nath on of the K . .
fronk 6 PO < SsbRai Rtenof (it ailonblidefgrditfa - s
3179 G8gafinol N @MY RNplayBata baFfE0NGH,20), afof MLt pH f701); Fixfevolume:

a4132 central nicotinic receptors. Thus, Exanples 1, 2
250 ahTheopspeaifis windinggis deterpined by incylgting) memibrages)ip- gipagsgnee of

g ol W PSRN e A9 0, i

recepionyie uhatsctefisedtHyedgqieradeationiofither¥;i on are power f ul

T oG PIEh AT BT SEH e g
invefior R&e 828518y RFr ehylic RRbHiBR (RY>TBERp, of intra-

EXAMPLE D : Displacement of binding of ["**I]-a-bungarotoxin on "type o.7"

nicotinic receptors of rat brain

This study, carried out according to the method described in Molec. Pharmacol., 1986, 30 ;
427-436, is aimed at determining the affinity of compounds of the present invention for
type a7 central nicotinic receptors.

Membranes (1000 pg/ml) of rat brain are incubated (5 hours, 37°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 ['** [}-a-bungarotoxin (S.A. :
7.4 TBg/mmol : 1 nM) in Krebs buffer (Tris-HCI 50 mM, KCI 5 mM, MgCl, 1 mM, CaCl,
2 mM, NaCl 100 mM, pH 7.4) with 0.05% BSA; final volume: 500 ul. The non-specific

binding is determined by incubating membranes in the presence of a-bungarotoxin (1 pM).
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cortical mcrodialysis in the conscious Wstar rat The
systemi ¢ adm nistration of nicotine and nicotinic
agoni sts causes an increase, in vivo, of acetylcholine
in various regions of the brain (Neurochem Res., 1996,
21, 1181-1186 ; 5 Eur. _Pharmacol ., 1998, 351,
181 188; Br. J. Pharrmcol , 1999, 127, 1486-1494). A
rod| SIS obe is i Ianted in the median . . :
The (<G Pb 8 oRR i& O e BieabN R BYROR At DTy & GReotiis, eptors is
chadAktsdltRlerd ey dge shagn 1 npl anted, the probes are
perfused wWith Ringer's sol ution (NaCI 147 mM KC12.7
The mpqult€aci@ite that, mito b/g@icZnttatmm ofri@q8\j thainrgor®® ofi e mpamunds of
flow rate . of 1 1/m ani mal_ being free, to nove
the Rresgit BVEishavs th él?ﬁdﬂ rrg%r téiEFaWe?f‘ém RéFoTBicpFegERegs: Certain

com?glg&fs dr88¢E idven RSt R gﬁtﬂgyorﬁ eof' I LIPS QSnE%lmo;fle 2, which

out e group control ani ma recelves the sol vent

has a&edf 8.8 t0Rdpr oduct. The dlalysates (30 1) are then
collected every 30 mnutes for 4 hours in order to
neasure the cortical extra- synaptic concentrations of

Olrys - F1 EYAr® " nicnting
B B D R Bl B BB B PR nicotini
acetylchoktm@mdmafyﬂanauland |nter group conpari sons
are carried out by neans of 15 variance anal ysis using
2 factors (treatnent x tine), with measurenents being
Thid ﬁﬁ@}atcﬁgledod{ﬁ fackdriBg td e fe@ﬁrﬁhﬁ&d&@ﬁ?éd"ﬁ%t&@hﬁﬁ{acélhel990
ounds. of the present invention increase, in vivo, .
39 ,t%g)o@ pimeshit desirovmiag dic al@sity o€ homperands rpfghe present invention. for

ndent .manner for doses ranging from0.3 to 3
qTﬁﬂﬁﬁZfeF%%' ‘QFE%F?ﬂéo?he a4(32-agoni st character. Thus,
MerE%aAR @30 lug?‘ﬁh%mgf rpa@ MRl i QbAEd EF hARE T5o8} rﬁtth@ﬁre%nc@ of a

dose of 3 i nduces an i ncrease of *+70% and
senessﬁ%pncmvé@pem (Ov&l- W 1M aftvechr ednepmad off ﬂa@pwrtt htentien (diluted

he refron rt 0 e, cans t
Staﬂ&%&l\/ﬁ’ Abglom 3k Ckcon{ulg1 act | on@% QH] C%lsme SA.:
1184 G@’qyﬂmi@i bernmp i pRoseh4tPBI et (Nall PO, MﬂanﬁbH .45 final volume:

I ntraperitoneal adm nistration of an al coholic sol ution
250 g Proenipsedichipdng rafetermingkby meubsingmgmbranes sy the presence

of l§ﬁfMact mc%'tlgé ThelaqfﬁZIty 9P+ c%?npo%ﬁés of i O@Es%ﬁpﬁw@ﬁt?on for type

rnse repeate COI’]t racti ons

o4 B2 leehairdl Imaﬂotimd:&etﬂp&irsl t@hmmmy dferiiinationesfshoK;. of the
hind 1inbs Nbst anal gesi cs ant agoni se these abdom na
The 6p§}lﬁgsok(tgpgaq show the{athgprospourgfepd the. present invention have a strong

affinity for type a4P2 central nicotinic receptors. Thus, Examples 1, 2 and 10 have K
values of 3.4 x 10®M, 1.5 x 10 M and 1.6 x 10*M, respectively.

These results, and also those obtained in Examples A to D, indicate that the compounds of
the present invention are powerful central nicotinic ligands that are specific to type a4p2

receptors.
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1968, 32, 295-310). At t=0 min., the animals are

wei ghed and the conpound being studied is admnistered
by the P route. A group of control animals is given
the solvent used for the conpound. At t=30 mn., an

al coholic solution of PBQ (82% is adm nistered by the
IP route in a volune of 0.25 nml/nouse. |Imediately

ﬁg d > P [ o
EXA E, # ’Fn%f llhgllegrug&g Ilt ljé@le é‘ ({fea gtéfﬂgmﬂﬁ]la %r?%cgigs of intra
cortidil mlﬁfoﬂiﬁlyﬁﬁﬁl ﬂlﬂemonicﬁbustw‘ﬂéiam:ﬁ the ani mal s’

reaction is observed and the experinenter notes the

total nunber of abdom nal cranps per aninal. The

r
RSO LRBATREDASE LN Rl 1y
of apgtylohdline iatvatines segidngefdos bragf AWheochconmPesnd 994, Bdi ét81-1186 ;

Bur. D eoe 1908 "Salo da TR aabh o PsRimpacSl), food 19718681800
micRbRIAAS ﬁr@B@fs ﬂnﬁ}%’tetdhﬁ tROMB R feﬁ%ﬁta‘l Bértdxnoranile ‘W'lstar rats. Six or
possess antal gic properties; Thus, Exanples 1, 9

seveandys 6feminy hivet bsesdmalantedd diseorobesiae ﬁgﬂfkﬁ’@dlvmh Réisarsssolution

R R e CARY L e A T
rate BBQ [i1Pmin)) ehen@HBEL belﬁg EXAM?HE_QVH AftSOT halrslig (ﬂfl}gﬂhmlabqruarfers the
the Wstar rat In|t|allémdescr|bed in 1982 (J.

produglygndsy test sggiminiggredipothe toeritangel roBie; Al grpeR @599@1‘06 Animals
recei é;ﬂé 9(?1%%1? %%%‘grbgg{}é iéicg@g{‘ Tgﬂ;i Qﬂ:ﬁg%ge g(ég\fﬁj’ hl%utﬁe@%ﬂ%%eﬁ every
30 rHaveh d@héhnmeohaggler tb91&9asu9e7th62(632t-1@aﬂ5&){trﬁﬂyne&mudy)m@mahms of
npcogni tive cts, of new conpounds test is
acetglBaknecny THENok ﬁ%@& Wi RSETORFSE LetReigh 1 etr S g5 cxpressed
in pQ%@%Eé’t?'Eﬁoﬁr{é?dﬁl%at@%d'1£§r-%ﬁ§u5r<%hlﬂaﬁ§’<gﬁna§é’ chiPicll @UEBY means of
ows eval bation of menorisation, by recognition
varigfce sanplysisgustngn g dagisc(tainmat X tiyer rwidld nleasuramenta bemgrigpeated
rat (21 days), taken at random is placed for 5
oveliffites in the cage housing an adult rat. Wth the aid
of a video device, the experinenter observes the social
recognition behaviour of the adult rat and neasures
Thejresyilts\pbfainad shomathizbihe compopadmef thatpresent Hegntianipgeegse, in vivo,
e
the (OO H1EPOY plond Rl 1 A EBAEa Aol oo BESKRr et LM Trom 03
to 3ghy/®&p IPf ﬁﬁldﬁﬁﬂ@%@ﬂ&m&@’mﬁ&&mabﬁér tTigus] Bkdrapies ilta@ﬂe@bne hour
route and, after 2 hours, is_again brought into
aﬁerpﬁ@a@ﬂ%r@tlels appriipse sy omelhre IDoindycesaan inrrrase of |+a”(p% and +80%,

respé&%gn b {hg r}elgg%ao 'agé#lchghﬁg]ﬁr{he {é? %E’}éf goﬁegcaéfr{h@{:]ﬁlsbltoﬁs Wistar

ron measur assessne erioni
rat. di f ference (T2-

EXAMPLE G : Abdominal contractions induced by phenyl-p-benzoquinone (PBQ) in
the NMRI mouse

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.,
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Tl), expressed in seconds, between the "recognition”
times of the 2 encounters. -35- The results obtained
show a difference (T2-Tl) ranging from-19 s to -36 s
for doses ranging from1l to 3 ng/kg I P, which shows
that the conmpounds of the igpvention very greatly
enhance nenorisation, even at a | ow dose. Thus,

oo TSR (A e agag e TR B8 e
is adeAiVREdd By the@PjroGk. A @EQIflcbMPoliaRinid18isWitdnethe kdlenthiged for the
obj ect recognition test in the Wstar rat (Behav. Brai

compaignd. Afgg8) ngn., anaAlwyyli¢ solptereel PBR @Whﬁoﬁﬂﬁﬁﬁ@@(@ by the IP
rout& )f19| a Y ALREY, fa(‘f 55 Yr#lh?fou%g fngrgedf’ml Iﬁgegﬁe@na%nﬂﬁ%trﬁtbo% of the PBQ, the

charact err st
amrr%mabtpla/c&dtlﬁ c&gﬁdcﬁl of ﬁwxlglal;s (PRED. mcﬂ[ D.=384Y,Fr3@5=35 min. to
173-180),. 10 as as to chollnerglc dysfunctlons
=45 PHarihe aEMHEh é@ﬁctl%waabsem@%i the gxporimeney npfes)the tofg)nymber of

abddﬁ% réfaﬂlg§%?ﬂ a?lal %S eﬁw‘%@snﬁt@ gredéxgﬁfee’%e%rbts'tﬁé %%@%qulﬁgﬁﬁoggf the

ect simlar si one f
numrbtlheﬁ abd@mmzﬂecfram@s mirﬁasure& tin theheonéml amilhmlsgrae tlecaust alvee of the
% £V|ronnent (encl osure w thout object). During
cmnBOWE% Wiedion, the rats are placed (for 3 minutes) in
an encl osure containing 2 identical objects. The
duration of exploration of each 15 object is neasured.
The mxsplith gbteined sbewrighibiiogi 0@5 the @deni afurBe¥)for 2diviesloses ¢fallemg/kg IP,

the 2 ects is ced a_new obj ec
which Ry AP BRGI Tt BnC St SRRl Dt PRllic s Thus
ExarhPRs a5 3£9 SRR MO, adintrdibren at § dbfeoid bpriente rb&lck by -50%, -76%,
expressed in seconds, between the expl oration tinmes of

-52% hancheRd Ghj EBPEEREE hibier apmbetarof oppdasmingly rapps. Haused by the
animal s, treated beforehand with
a&n%%??#@?oéﬁﬁ%ﬁg%@?%kﬁ%aute 60 m nutes before each 20
sessi on, explore the fam liar object and the new object

de way, inpdicating that the object
Aﬂ@&é@ p{ rTP%‘H;“ﬁ%%“ B’e@ﬁ%ﬁfﬁdﬁfen The ani mal s
treated with menocognitive facilitator conpound

preferentially explore the new object, indicating that
Initialyedestrjiteastin 1987 éhdSony. Espsivkd IRAD6800-1 80 nthe sedal rEbrgnition

e BERHA A EE B, e, S e Bet o
363-d68m iy tladhagmididd gyt N80 opoRemiseHf fol endyike e Ridemocognitive

tly enhance menori sation, even at a very | ow dose.
eff%%h egne\é{cﬁmﬁ%lpéﬁ ebheatesaisdensed o the Batwal keypression of the olfactory

memory of the rat and its natural tendency to forget and allows evaluation of
memorisation, by recognition of a young congeneric animal, by an adult rat. 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,
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Exanples 1 and 2 cause a difference Delta of 9 and 4 s,
respectively. -36- EXAMPLE J : Pharnmaceuti cal
conpositions for 1000 tabl ets each containing 10 ng of
active ingredi ent Conpound of Exanple 1

.......................... “35e i 10 g
Hydr oxypropyl nethyl cell ul ose

greatly eﬁhﬁlce g&fmwtrowva% a}\howsddsi T}E‘}gh%}éad% % %r}d rﬁu la; adose of
3 mg/kg IP, iRdiR4 a dRBeMn&y (T2-M) RB6/\Y 4rwl kf?rmméspecmre‘oy
di asteroi somers, and addition salts thereof with a
phar maceut i caIIy acceptabl e acid or base, s wherein :

Exg%ﬁ%fsents an'integer of from1 to 6 inclusive, R

. whi ch may be identical or different, each
Objecidependeoi by thef Widter edther represent a hydrogen atom
a linear or branched (Cl-C6)alkyl group or an

il AL qratp 0 30 S e e e P e
on {h%eggon?aﬂko&r %é/lé{a%rgn&ctw CJf {hedspend %ﬁ&l%soﬂletdhﬁra@ieﬁﬁtﬁcs of

n atomor a linear or branche

ep1s6630 r@a)l@ﬂykm humaos [Sensitise am:geR@ (EwhiJc Rharmacple 1|98én3t24_c L73-180),
as \gerl %{ﬂf, g&g%elal%ay%Pncgpq% el%t :B)( g}ﬁxclﬁee 8‘% h%%%@ éy?f’?‘ -283),
thisqﬁérﬂ&?riest hy 84558 Yon thé BEREer@ial exploration of 2 objects of fairly similar size,
one familiar and the other new. Before the test, the animals are accustomed to the
environment (enclosure without object). During a 1st session, the rats are placed (for 3
minutes) in an enclosure containing 2 identical objects. The duration of exploration of each
object is measured. During the second session (3 minutes), 24 hours later, 1 of the 2
objects is replaced by a new object. The duration of exploration of each object is measured.
The assessment criterion is the difference Delta, expressed in seconds, between the
exploration times of the new object and the familiar object during the 2™ session. The
control animals, treated beforehand with carrier by the oral route 60 minutes before each
session, explore the familiar object and the new object in an identical way, indicating that
the object alreadsf presented has been forgotten. The animals treated with mnemocognitive
facilitator compound preferentially explore the new object, indicating that the object
already presented has been remembered.

The results obtained show a difference Delta of the order of 9 s for doses ranging from
0.01 to 0.3 mg/kg PO, demonstrating that the compounds of the invention greatly enhance
memorisation, even at a very low dose. Thus, administered at a dose of 0.3 mg/kg PO,

Examples 1 and 2 cause a difference Delta of 9 and 4 s, respectively.



branched (Cl -C6)al koxy, cyano, nitro, |inear or
branched (C2-C6)acyl, linear or 1s branched

(Cl - Co6) al koxycar bonyl, linear or branched
(C-Co)trihal oal kyl or linear or branched

(G -Co)tri hal oal koxy group-g- an am no group optionally
substituted by one or two linear or branched

- alkyl groups, R7 repr t 0 .
EXAMPLICL P arafe Ry <Phaaf RS ot ol URICHR Bhifing 10 me
of attideifBredidn! group in which the alkyl noiety may be

i near or branched, 20 there being understood by aryl
group a phenyl, biphenyl, naphthyl, dihydronaphthyl,
thyl, indanyl or in | group, each of
C°“ﬁﬁgégggg%%%@9Eérﬁg“abfraharry """ SubstTtuted by one or
Hydradyerdpgtemeihghtelmlosdi.f.f.er.ent...gr.oupsllsel ect ed from

hal ogen atons, linear or branched (Cl-C6)alkyl,
.’....cy.an.o;....ni.t.r.o.’-...1..i..n.ea-r...0.r.... ag-lched
-C6) al koxy, linear or branched£2-Cr)acyl, |inear
LaC1%g'ﬁ'r"éa'ﬁb"ﬁéd"'(CI-CB)alkoxycarbonyl, I%ﬁear or branched

MaghBsi(u@lste@Bte r.i. hal.oal. kyl...and...l.i..near....érg br anched
(C-Co)trihal oal koxy groups and am no groups
optionally substituted by one or two |linear or branched
(Cl-C6)al kyl groups. -38- 2-Conpounds of formula (1)
according to claim1, characterised in that n is an
integer having the value 1, their enantioners,
di astereoi soners, and al so addition salts thereof wth.
a pharmaceutically acceptable acid or base. 5 3- -
Compounds -of fornula (1) according to claiml1,
characterised in that RI and R2, which nmay be
identical or different, each independently of the other
represent a hydrogen atomor a linear or branched
(C-Co)allryl group, their enantiomers,
di astereoi soners, and also addition salts thereof with
a pharmaceutically acceptable acid or base. 4-Conpounds
of formula (1) according to claiml, characterised in
that. R3 and R4 10 represent a hydrogen atom their
enanti omers, diastereoisoners, and also addition salts
thereof with a pharmaceutically acceptable acid or
base. 5- Conpounds of fornmula (I) according to claim1,
characterised in that R5 and R6, which nay be
identical or different, each independently of the other
represent a hydrogen atomor a linear or branched
(Cl-C6)al kyl group, their enantioners,
di astercoi sonmers, and also 15 addition salts thereof
with a pharmaceutically acceptable acid or base.
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6- Conpounds of forrmula (1) according to claima1,
characterised in that R? represents a hydrogen atom or
a linear or branched (Cl-C6)al kyl group, their
enanti omers, diastereo- isgyers, and also addition
WH%fk’gg éeL‘ﬁ}ﬁolféoW th a pharmaceutically acceptable acid
rrpounds of formula (1) according to claim
1 which are :

1- Compﬁ{gﬁwt h}gha(?} .nO) cycl opropyl ] met hyl } pyri di n- 3-ani ne

1- (et hyl am no) cycl opropyl ] met hy!l } pyri di n- 3-am ne

N-[ (1-ami nocycl opropyl ) met hyl ] idin-3 -amine N { [ |
- (di met hyl ami no) cycl opr yI R}pyridin-3 -amne
N-[(1-am no?{ycl opr opyl ) -N-rEt hyl pyri di n- 3-am ne
25

N- ([ 1- (di nmethyl &
n- 3- am ne 6-chlt ,
[ 1- (et hyl a®igho) c opropyl]rreth | } pyridi n-3-am ne -39-
6- chl or o- N-methyl N {

1- (et hyl am no) cycl opropyl ] net hyl } pyri di n-3-am ne

its eninm%rﬁyﬂ'éﬁf Ff%m%rﬁao apepgﬂd}tw@t (A8, SRAreQdi wod. anphgmaceutically

acceptblD hefaR: Baggt hyl - [ 1-(nethyl
am no) cycl opr opyl ] rret hyl} p yridin-3 -am ne
wherefir:net hyl - N- {[I - (nethyl antino)cycloprop yl] methyl}

di n-3
n reglyeéérﬁ% ir’}b’lnﬂiﬂer RIP?IPT L 19e? H$Iusi¥Pno) cycl opr opyl | met hyl } pyr i

B$ beli é
Ry g AP VA RIS AU AU St

hsah:@gqm amm,ea distar agibranshed (@-Cd?al&wbmup or an eyl CerSjadityl group
. 0 of for 1 ass ing to claim1,
vang& é‘H( “’tﬁ”i‘ “‘? ﬁlheé{c};r %’gg’d as starting

R3 andRY, &vtiied maymmmﬁ@l d&fdlffaeﬁwéza;h(mdlépendéﬁt@%f(thé bthetkepleb¥at a

10 n-1 COOH _wherein , ndnare as defined for
x%?%maép%fyalmﬁw&sbe@%@@ @?lkf’lcﬂrﬁ‘ﬂlﬂ’a (1) are

Rs and RAGHh Mk be JaRRAYY r&iﬂ%@{ipéa@h fdd
s Rélt riet hy?eﬁea}r ni ne 1-i n tol Uene ﬂ%@?io\/{g@[@ht E{eh%xsfeﬂfegenta
hyaldetieni gomobr taehnedymrabmn,cheldo(%ﬁk)dkyl, 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;-C¢)trihaloalkyl or linear or

branched (C;-Cé)trihaloalkoxy group or an amino group optionally substituted by one

or two linear or branched (C;-Cg)alkyl groups,
R; represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group or an aryl-
(Cy-Cg)alkyl group in which the alkyl moiety may be linear or branched,

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 (Cz-Cq)acyl, linear or branched (C;-Cg)alkoxycarbonyl, linear or branched
(Ci-Ce)trihaloalkyl and linear or branched (C-Ce)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Cg)alkyl groups.
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conmpounds of formula (111) : 3 4 (f) H3000C N COOx Bu
15 H wherein R3, R4 and n are as defined above, which
compounds of fornula (1l11) are reacted wth a conpound
of formula (1V) : R, -Hal (1V) wherein Hal represents
a hal ogen atom and R, reegesents a group selected from
linear or 20 branched (G-C6)allcyl and

aryl-(d -C6)al kyl in which the alkyl noiety nmay be
l'inear or branched, in the presence of a base in an
anhydrous solvent, to yield conpounds of fornula (V)
-40- H300OC R4 (V) n-1 NNCOOxBu WL wherein R3, R4, n

2- Con@?’kﬂmﬂ% of Toends (HelcchRthgaBIAm 1N eheadmends dok of Brafiindeger
(1) a

nd (V) constituting the conpounds of fornula .
having(the yalug], theiz Goasioraers, digstercoisomernangglso pdditonprdtsdhereqdzwith
ath R4 ea;gd I a%gg%ﬁe%eifdiorg dseabove and RI is as defined for

pharipigg ﬁ‘df%{y(ifc),p %cﬁ co%ﬁoUnds of formula (VI) are placed

in the presence of a reducing agent to yield conmpounds
3- Con%];ou;?lg glf”fc?nn(u\l/alt I(1)) aéco?c:lging to claim 1, characterised in that R; and Rj, which
may be identical or different, each independently of the other represent a hydrogen atom or
a linear or branched (C;-Cg)alkyl group, their enantiomers, diastereoisomers, and also

addition salts thereof with a pharmaceutically acceptable acid or base.

4-Compounds of formula (I) according to claim 1, characterised in that Rz and Ry
represent a hydrogen atom, their enantiomers, diastereoisomers, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

5- Compounds of formula (I) according to claim 1, characterised in that Rs and Rg, which
may be identical or different, each independently of the other represent a hydrogen atom or
a linear or branched (C;-Cg)alkyl group, their enantiomers, diastereoisomers, and also

addition salts thereof with a pharmaceutically acceptable acid or base.

6- Compounds of formula (I) according to claim 1, characterised in that R; represents a
hydrogen atom or a linear or branched (C;-Cg)alkyl group, their enantiomers, diastereo-

isomers, and also addition salts thereof with a pharmaceutically acceptable acid or base.

7- Compounds of formula (I) according to claim 1 which are :
N-{[1-(methylamino)cyclopropyl}methyl} pyridin-3-amine
N-methyl-N-{[1-(methylamino)cyclopropyl]methyl}pyridin-3-amine
N-[(1-aminocyclopropyl)methyl]pyridin-3-amine
N-{[1-(dimethylamino)cyclopropyl]methyl}pyridin-3-amine
N-[(1-aminocyclopropyl)methyl]}-N-methylpyridin-3-amine
N-{[1-(dimethylamino)cyclopropyl]methyl}-N-methylpyridin-3-amine
6-chloro-N-{[1-(methylamino)cyclopropyljmethyl}pyridin-3-amine
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HOR4 (VII) n NCOOXBu RI wherein R3, R4, n and R
are as defined above, 10 which conpounds of fornula
(VIl1) are subjected to the action of an oxidising agent
conventional in organic synthesis to yield conpounds of
formula (MIl) RB OHC R4 (MI11l) n-1 NCOOXBu R
wherein R3, R4, n and Rl aré%as defined above, which
conmpounds of fornula (VIII) are reacted with a conpound

6-cH@brof el @ Al k ka)(fnie;[}rlr}E?gln(%%cycﬂe%rcﬁ)yﬁnM}@ﬂ ByfidRes-anehd6 are

as defined for , In"the presence of sodi um
6- blpmoalbfe[{b(@y@bylem}dm)q':}ctéoplDla)yl}lll@hﬂ}mlﬁm}@mﬂ@f formul a

R3, R4,
o oipgo st 4 g e B P e B fhoundis
6-mefhyf-8r {E'Ujl(ﬁeﬁl%ﬁanﬁﬁ@c%rclop %d']‘lﬁéthfj’i}ﬁﬁ‘i‘dinl 30arhing presence of

an aci n di oxane conpounds of 5 fornula

N,6duaythylaVar (m@thylarnlmis;ecl@lfrowihn@bﬂb@mE‘cﬁmm@,r mula (1)
theerg’nantlomers, diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

8- Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material a compound of formula (IT) :

Ry

R
H,CO0C 4 (D

~1 COOH
wherein R3, R4 and n are as defined for formula (I),

which compounds of formula (II) are reacted with diphenylphosphoryl azide in the
presence of triethyleneamine in toluene, followed by the addition of tert-butanol, to yield

compounds of formula (IIT) :

Ry

R
H,CO0C : ()

1 N—COOtBu
H

wherein Rs, R4 and n are as defined above, which compounds of formula (III) are reacted
with a compound of formula Iv):

R'1 —Hal (Iv)
wherein Hal represents a halogen atom and R'; represents a group selected from linear or
branched (C;-Cg)alkyl and aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or
branched, in the presence of a base in an anhydrous solvent, to yield compounds of

formula (V) :



Rs NR4 (Ud) n NHR R6 Nwlerein Rt, R3, R4, R5, R6
and n are as defined above, which conpounds of formula
(Pa) are : - either placed in the presence of an
aqueous sol ution of fonnal dehyde and formc 10 acid to
yi el d conpounds of fornmula.gl/b), a particular case of
the conpounds of formula (I) : 3 RHRA (I/b) s |
CH3 R 6 N wlerein Rt, R3,, R4, R5, R6 and n are as
defi ned above, - either rgacted with a conmpound of
formula (XI) 15 Rz - XI') wherein Hal is as
defined above and R 2 r esayts a gr oupﬁ\gel ected from
linear or br al kyl and aryl-(C-C6)all cyl
in which the al kyl norety %b‘ycégtp}lnear or branched,
in the presence of a base igh an anhydrous solvent, to
yi el d conpounds of formula!(l/c), a particular case of
wherdie Regtpound R 'ofre odefiled abave, 42 R3 HR4 RS N N-R2

the éourggouﬁ!is oﬁ%ngulae (III) and (V) constituting the compounds of formula (VI) :
R

3
R VI
HBCOOC\MXQ * VD)
w1 N—COOtBu
Rl

wherein R3, R4 and n are as defined above and R; is as defined for formula (I),

which compounds of formula (VI) are placed in the presence of a reducing agent to yield

compounds of formula (VII) :

R3
HOJL S (VD
0 ITI— COOtBu
1

R
wherein R3, R4, n and R; are as defined above,
which compounds of formula (VII) are subjected to the action of an oxidising agent

conventional in organic synthesis to yield compounds of formula (VIII) :
R

3
n-1 N—COOtBu

|

R,

wherein R3, R4, n and Ry are as defined above,

which compounds of formula (VIII) are reacted with a compound of formula (IX) :

R, N
| 1)
~
R; N

wherein Rs and Rg are as defined for formula (I), in the presence of sodium

triacetoxyborohydride, to yield compounds of formula (X) :



wherein Rl, R3, R4, R5, R6, n and R 2 are as defined
above, - either, when R represents a benzyl group,

pl aced in the presence of hydrochloric acid and

pal | adi um on-carbon to yield conpounds of formula
(I'1d), a 5 particular case of the conpounds of fornula
(1) : R HRA RS NN NH (') R6 N wherein R3, R4,
R5, R6 and n are as defined above, which conmpounds of
formula (Pd) are treated with Rormc acid and an
aqueous formal dehyde solution to yield conmpounds of
formula (Ue), a particuyl ar f the 10 conpounds of
formula (1)R: R3__H R4% CH3 CH3 R6XDa N
wherei n R3, "R RN N age @sogsf i ned above, the
conpounds of f , (W), (Ud) and (Ue)
constituting ounds of Rformula (Uf), a
particul ar Rgase df the conpounds of formula (1) -43 3

Whe'f!aiﬁfh, I%, §{5H{6, lﬁ"aﬁd 1%1 aﬁ‘é as (ﬁlﬁned above,

which compounds of formula (X) are :

T
O

- either placed in the presence of an acid in dioxane to yield compounds of

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

R3
NP WA
| T
~ R,
R; N

wherein Rj, R3, Ry, Rs, Rg and n are as defined above,
which compounds of formula (I/a) are :
- either placed in the presence of an aqueous solution of formaldehyde and formic

acid to yield compounds of formula (I/b), a particular case of the compounds of formula

D:

I/b

R (Wb)
—
R, N

wherein Ry, R3, Ry, Rs, Rg and n are as defined above,

- either reacted with a compound of formula (XI) :

R'; —Hal (XD)
wherein Hal is as defined above and R'; represents a group selected from linear or
branched (C;-Cg)alkyl and aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or
branched, in the presence of a base in an anhydrous solvent, to yield compounds of

formula (I/c), a particular case of the compounds of formula (T) :
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R6 N wherein RI, R2, R3, R4, R5, R6 and n are as

defi ned above, which conpounds of formula (Pi) are
reacted with a conmpound of formula (XII) : R 7 - COCH
(XI'l), 5 wherein R7 represents a group selected from
i near or branched (Cd-C5)al kyl and aryl- (G -C5)al kyl
in which the al kyl noiety ﬁﬁ?‘be linear or branched, in
the presence of a coupling agent, followed by
reduction of the anmide, to yiel ®conpounds of fornula
(1/g), a particular case of th conpounds of formula
(1) R" I 7 RR5 TN NF. R6 N 10 wherein RI,
R2, R3, R4, R5, R6 _and déf4 ned above and R'7
represents a gr ected f ram-ki near (B#) br anched
(Cr-Co6)al kyl and|laryl (CI-CB?aIMyI n which the al kyl
moi ety may be |inear—zor branche®, - either placed in

t he presenceRgf cambonyl diinm dazole and formic acid i

in
el R PR R S BB "o 35 e
Mherein Rl, R3, R4, R5, R6 and n are as defined above,

whi ch conpounds of formula (XII1) are reacted with
bor ane-SHEEhy Vit ohrepecsenispt Senzyl 2roEpr alfgat onathgnpiegence of

hydbbiEbAc CRAP AHAdBa1 iR oAb A oh MoV hicid Fompounds of formula (Ud), a

particular case of the compounds of formula (I) :

R,

R3
R H
S S S, @
=

wherein Rj, Ry, Rs, Rg and n are as defined above,
which compounds of formula (I/d) are treated with formic acid and an aqueous
formaldehyde solution to yield compounds of formula (I/e), a particular case of the

compounds of formula (I) :

R,
R II\{I R
5 AN - ITI_ CH, I/e)
P CH,
wherein Rs, R4, Rs, R¢ and n are as defined above,

the compounds of formulae (I/b), (I/c), (I/d) and (I/e) constituting the compounds of

formula (I/f), a particular case of the compounds of formula (I) :
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R3 CH3 ReR RN (XIV) 51 \ " NCOOxBu R6 N wherein R1,
R3, R4, R5, R6 and n are as defined above, which
compounds of fornula (XIV) are subjected to the sane
reaction conditions as the conpounds of fornula (X),
the action of acid in di oxane, to yield conpounds of 5
formula (1/h), a particul ar "case of the conpounds of
formula (1) R3 CH3 R4 RS NNHB (1/h) R6 N wherein
Rl, R3, R4, R5, R6 and n are as Rlefi ned above, which
conmpounds of fornmula (1/h), when RI represents a benzyl
group, are subjected to 1LIhe I{eacti on condi tions
as the conpownds of-formyl a a) 1t yield conpounds of
10 formul a (Ifi ( ., casesRof the(I/@onpounds of
formula (1) : R3[| CHB3{R4 " NH 2 :1fllullr \ N (I/i) N
wherein R3, R4 and n ar &as defined above,
whi ch conpouRds of Nornula (1/i) are subjected to the
wheP@AR  €ARY ITONRE A0 4i008 288 ARg s6QP0ouUNds of fornul a
(1/d)’ to yiefd conpounds of fornmula (1/j), particular
cases of the conmpounds of fornmula (I) R3

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

R, - COOH (XII),
wherein R'; represents a group selected from linear or branched (C;-Cs)alkyl and aryl-
(C1-Cs)alkyl in which the alkyl moiety may be linear or branched, in the presence of a
coupling agerit, followed by reduction of the amide, to yield compounds of formula (I/g), 'a

particular case of the compounds of formula (T) :

wherein R, Ry, R3, R4, Rs, Rg and n are as defined above and R"; represents a group
selected from linear or branched (C;-Cg)alkyl and aryl-(C;-Cg)alkyl in which the alkyl

moiety may be linear or branched,

- either placed in the presence of carbonyldiimidazole and formic acid in

dimethylformamide to yield compounds of formula (XIII) :

RS (XIID)
‘ N
= R1
R6 N

wherein Ry, R3, R4, Rs, Rg and n are as defined above,
which compounds of formula (XIIT) are reacted with borane-methyl sulphide complex in

tetrahydrofuran to yield compounds of formula (XIV) :
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CH3 RS NR4 (1/j) " NCH3 CH3 15 R6 N -45- wherein
R3, R4i R5, R6 and n are as defined above, the totality
of the conpounds of fornmulae (l1/a) to (1/j)
constituting the totality of the conpounds of the
i nvention, which are purified, where appropriate,
according to conventional purification techniques,
whi ch may be separated intogtheir different isomers 5
according to a conventional /$eparation technique, and
whi ch are converted( propriate, into addition
salts tﬁ@reof W th cetiti cal |y accept@ve acid
or base. oq996h£lons conpri sing as
active ingrefient| at | 'edst o¢ne cormpound according to
any one of lto 7, aane or in conbination with
one or Narnaceutlcally acceptabl e, inert,
non- t cipients or c s. 10 10- Pharnmceutica
whepegh R 3t§©§§5° g@&#’&i?ﬁgastdﬁ da‘f%"@ conprising at |east
one active ingredient according to any one of clains 1
to 7 for use as a specific nicotinic ligand of a402
whmhﬂ&mnmn@sOQQHHEhHEWB@eu@ﬁ@@td@bﬁp&sm@n@ngwammdmddﬁ@ns@Sﬂw
Qnpri S at | east .one
comg%%nélﬁ d?f g lzaarg?‘I oS gtign é’f H%CIC!I. in o&19x5fn8r 1ei nc?rh%ounds of
fornful LAHYRI Yar@bul Sedab€ bLME cb@pOinds b farBRLY (T) aSSOCI ated with
cerebral ageing and with neurodegenerative diseases,
and al so for the treatment of nmded di sorders,
Tourette's syndrone, attemtion-deficit hyperact|V|ty
syndrone, tobacco withdr hwal Vgrd pai n. 12-
Phar maceut i cBL~coppgsi tiNns ae ordi‘ng to ﬁ£a|n19
conprising at |e st one actilve }thredleﬁ %ccordlng to
any one of cl ai 7 for usf%ln the treatnment of
defi ci enci es nory assocliiated with Al zheiner's
di sease, Parﬁﬁnson di sease, Pick's disease,
whetédt RgRaf R, §{5dR§eﬁﬁsﬁ am asfdefinéddbolvepe and subcorti cal

enentl a
Wth% compounc?s of formula (I/h), when R represents a benzyl group, are subjected to the

same reaction conditions as the compounds of formula (I/a) to yield compounds of

formula (I/i), particular cases of the compounds of formula (I) :

> | X (1)
s
R; N

wherein Rs, R4, Rs, Rg and n are as defined above, which compounds of formula (I/i) are
subjected to the same reaction conditions as the compounds of formula (I/d) to yield

compounds of formula (I/j), particular cases of the compounds of formula ([) :

R, | \ )
=
R; N
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13- A use of at |east one active ingredient according
to any one of clains | to 7 in the mnufacture of a
nmedi canment for treating deficiencies of nenory
associated with cerebral ageing and with

neur odegener ative diseases, 4and also for the treatnent

of nood disorders, Tourette's syndrone,
attention-deficit hyperactivity syndrone, tobacco
wheygin ReyrBands, Berhd nagp as dafmed gbots of at | east one active
i ngredi ent according to any one of clains 1 to 7 in the
manuf acture of a nedi canent for treating deficiencies
the oftalite nadr the assqouade df EtriulacA(lZ) eton@f) somtiseimgethe totality of the
Par kj nsgn' s di sease, g& k' s di sease, . Korsakoffs diseage
comgpURGSo At e YRR W Ec@}et P le";eWB?FFi geproguate, according to

coneAtBEH gaggﬁ%&?cﬁpﬂeeﬂu RsChalcl rkay® BOSE AR AInkY 1S cﬁl?f@ﬁe‘g? isgmers

descri reference to dany exanple thereof.
accopdiog e®s aacaorediiong! t epedatiom teclsidst amtli which axe hemeirtad, where

SR N TN AR

substantially as herein described wth reference to
any exanple thereof. 18- A use according to claim13 or
9- Phranaeeuticad gbspasitipad Fomprising peiaptivelgradinad ahiledst one compound

accorrc%fng rt%ngney 8e aor}'yclgfﬁ%nﬁl f t7,h %fo%gf()r EN@o%in%él MRth one or more

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

10- Pharmaceutical compositions according to claim 9 comprising at least one active
ingredient according to any one of claims 1 to 7 for use as a specific nicotinic ligand of

o432 receptors.

11- Pharmaceutical compositions according to claim 9 comprising at least one.active
ingredient according to any one of claims 1 to 7 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.

12- Pharmaceutical compositions according to claim 9 comprising at least one active
ingredient according to any one of claims 1 to 7 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.
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13- A use of at least one active ingredient according to any one of claims 1 to 7 in the
manufacture of a medicament for treating 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.

14- A use of at least one active ingredient according to any one of claims 1 to 7 in the
manufacture of a medicament for treating deficiencies of memory associated with
Alzheimer’s disease, Parkinson’s disease, Pick’s disease, Korsakoff’s disease or frontal

lobe and subcortical dementias.

15- A compound according to claim 1 substantially as herein described with reference to

any example thereof.

16- A process according to claim 8 substantially as herein described with reference to any

example thereof.

17- A pharmaceutical composition according to claim 9 substantially as herein described

with reference to any example thereof.

18- A use according to claim 13 or claim 14 substantially as herein described with

reference to any example thereof.

END OF CLAIMS



