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-1- NEW POLYSUBSTI TUTED  -1-
1, 1- PYRI DYLAM NO- CYCLOPROPANAM NE COMPOUNDS, A PROCESS
FOR THEI R PREPARATI ON AND PHARMACEUTI CAL COVPGCSI Tl ONS
CREVIFD NG UBEMTTITE Dot e PRIDY DXBI O-@Y Cled BROS ANANIBIE
CORPOUNLS A PRODESS fORYTHEIR! RREPRRATION ANDaPIAARNACEUTICAL
conpounds, t o0 GOMPOSIEIDNDCONTAINING EBfEMat i on and to
pharmaceut i cal conpositions _containing then. Th .
The parppoiUinientEm fohies e BB Polyisvshtyterh 1ér1éyrlé§g@epmcgﬁpmpanmme
b r r ' [ I 4
comrfQSOLS ot PPes ROPCERF ARk sTn ot RO laroccliilil, pompositions
conthint@ttherhc receptors of type a4(32, having application
in the treatnment of neuropathol ogi es associated with
cerebral ageing, of nood disorders, of pain and of
' h - ink&RI f i Clghdracological
e e e e e
poind of mapobecansr eftheirispedifie iriteredtibarigigh ofntradeicobhigtreeeptors of type
neur gpat hol ogi es anpd especi al.ly of 0 Al zheiner: s.
a4Dg; B SPRIEUBR 1A FEAEIShioL P REHFIRIES APt With cerebral
ageiﬁg,ro?kﬁ{d%ld 444, ineagﬁ%@tc?dal:éb Rith@aeal’ el at ed
neur opat hol ogi es are deficiencies in mmem c and
cognitive functions, which may lead to denmentia. It

has been wi dely denonstrated_that, of the variqus 1
Ascii e BPRHERP CBF 45 TRCEPiA SRRyt At aPoyely @it it
majér i{BBEME Yinf YRS tih@BghcANES ta3dtelblBer feurSpakii@tes $8al Especially of

destruction of the cholinergic neuronal pathways in .
Alzlggners disaaseridgaganpebelinies! 1Bnifesiaione of exrchinbageirterd gsgecially

I na ate activat] Bt S : : | :
of e TRLEE o BN ARl B e PR P nbic R R AL PRIy, which

mayDReA 3 d@Herata. [k GieridengwidieBt Hetabnsoatedf that)eof the various neuro-
neurotransmtter by neans of .the inhibition %fd i
trangpistets) agrbYIrhrlineatiaser BrIoR A 1R BIsgKEY fwctipnoindybagthere is large-
[ e t he:. i Ci nsm : fi
s ol e bt B LR ol o Bnerative
disehsee or ofhenhtherauscimndajuetet acpiwationhincthe anee speearbiat ageing. For that
ost-synaptic 20 ML receptors. It has recently been.
reas %a\memﬁttﬁ?rﬁa%mpwﬂ@qs A5 e B ALRE ST e in of the
neurBtARELiTES b$ meir3esss eafnhRbilich DEUEAPIBRoIGREEMSE Br have sought to
nicotinic receptors nore than those carrying muscarinic
providec @ tiostisute Soh iteddeficant aburotrapymifien de thedlatternsase; the cholinergic

t.herapeutic styategi.es". Birkhauser., Boston, ..1994, .
sgorils Pggred ReireP et B sy BYE Ep B ke besiftoRE ppsrsygenti
M1 tdagitoRdi cotine has 25 nmenory-facilitating properties

(Prog. Neuropsychopharnacol., 1992, 16, 181-191) and

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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that these properties are exerted as nuch on mem c
functions (Psychopharmacol ., 1996, 123, 88-97) as on
the faculties of attention and vigilance
(Psychopharmacol ., 1995, 118, 195-205). Furthernore,
nicotine exerts neuroprotective effects with respect to
excitotoxic agents such as glutamate (Brain Res.,

1994, 644, 181-187). -2- Al of these findings can very
probably be Iinked with epidem ol ogi cal studies that

| I i > f i ' s _di
Al gEs SUONE, Gl E D BHORN Gl eBREIRIofod] BNt have
showaeveloaler Sheideres bfavndrzhstmash dibesy andePakinsordotlisagsei m tihekers.
reat nent of od. di sorders spuch as st ates. of
Furtbepiogs SPyal %HEF%W_%%O_ i3 opfiecH BicotC R, g repimags o mood
diso%b??s?su%l’i] QB afes bip ALprBdstl bﬂ}ﬁjctg] 33 s&ﬁ%éﬂhgérﬁa. 911192@%[ 11188 beed dhown

he therapeuti'c propertiés of ni‘cotine and al so
that nivotiee lesantilpedrbparties Wk ofnthe dhdrapantiagerpesticsrad nientiad and also

o BRDREL B e DL LESREEL s CE LSl o SEEDL LTS

recept8fd, PRIBER| diffef eptietugally( B Fherdtd]panali 86 perlfiRral receptors
central receptors of tyype X4P2 are the nost

(muschparslsgmgbon)i .M erentrdentaptdrs nBrypeo w2 yast thenawst rapassented in the
been inplicated in the majority. of the therapeutic .
centf AP Sy, Fch ey e Tbligateadipithe Mpisiy GERIC aisawig)effects
Ofnﬁggﬁ%éfe@gumt’%,sygtm@ﬁ Synlett., 1999, 7, 1053-1054
- J. Med. Chem 1985, 28(12), 1953-1957 and 1980,

23(3),..339-341 ; 1970, 13(5), 820-826 ; 1972, L5(10); -
1003-1006..;  J. SOC, <1987, . ) (
sevejeeigias spetl as S ioRe Lot O%aRER: s EORE ShemnL085, 2802)
195289 Ean361 480, 23(3), 559-144; 2908), aB(WRANEIH 1587 eS¢10)be0ATHO6 |
cl ai m conpounds contai ni ng 15 1-

1, -
J. Am. Ghemsiasst B4 HP(Eef&or n@ra%rﬁﬁvxépa,tglgtmh@atém apRBgasions such
i - has: -
o D IS EEI0E: 810 o PIRAS b ol CARAAC Sontaining
a 1,iH ootli2Adisubstiatepcpelsprapghe noiety.eSprcioflthyse fefarermentdesdribe or

nicotinic receptqrs of type ad4p2, this heing a .novel ., . .
sugeB Bt ot NG C Hp IR Pty de gl el nicotinic
icali P17 ' 400NEh: < 1o
e O AR Pl sl ety RSl S e P i eine o
novehi gopenty ofl itlgardmpotinds desvpbedidsy ahe t Appliraes eRstent Application

[ ion e eref.o new and represent povverfu{% )
p 1,00 ot bt e |7 gahted; qlslopeneng  copgopptshich are
njcoﬁllﬁg-ﬁ?m_ (x4Pl They are consequently of use in the
treatnment of deficiencies of nenory associated with
cerebral ageing and w th neuro- degenerative di seases
The éiyr%ﬁouglaa ;gttéxggalé?rggrrﬁ i%véjnlti%rel aars’e(:"’che:rlé:?orrle:< hewand %epqlesség? Soev‘l/erful selective
nicotinic ligands of the central receptor sub-type adB2. 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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25 Korsakoffs disease and frontal |obe and subcortica

denmentias, and also for the treatnment of nood

di sorders, Tourette's syndronme, attention-deficit

hyperactivity syndrone, tobacco w thdrawal and pain.

More specifically, the present invention relates to

conpounds of fornmula (I) -3 R3 R7R4 | RS N~IR

K2 N wherein: n represents an integer of froml to 6

inclusive, 5 R and R2, which may be identical or

di fferent, each independently of, the other represent a

hydrogen atom a linear or bran¢ghed (d -C6)al kyl group

or an arYl-(Cl-0C6)al kyl ou j%@lch t he al kyl

noi ety nmay be linear or bran d and R4, which nmay
C pendently of the

be identicalR ,
ot her represent i hydr ogen ‘at o or a Ilnqgr or
branched (C -C6) Ika group, 10 &5 and R6, which nay be
i dentical org t, each in endently of the other
represent a hydrogen atomor a linear or branched
(C-¢C6)al kyl, hal ogen, hydroxy, linear or branched
whe Cl - C6) al koxy, cyano, nitro, linear or branched
€2- c6) acyl, linear or branched (C -C6)al koxycarbonyl,
n km&%@ms@ﬁnb@§ﬂ©hﬁﬁn{£10&E&mmhhaloalkyl or linear or

branched (d -C6)tri hal oal koxy group or _an B
R1 ap$Rp.omlich wams}fiqﬂrttwle@r H{fersab cachsnggpendgntlyi %jég‘? OTglFf represent a
B/ ATEEH L FEL Yl Begtese Bl S0P son 1 geoprony

ar which ¢l all@ﬁ)xﬁélkwl mgy beifinéan ombdasthetihe al kyI noi et y- rmy
i nea

) bei d
Rs a@& &ﬂlﬂpw cé Hé"ﬁf)he i %’&tﬁ%ﬂﬂ]&,‘i&l?fe r%:gb ﬁf? i dgpgaln yo?ébﬁgwﬁ P{epresent a
géw&sﬁflﬁehin*éx} or Bral?&féal(cpcs)hm?p@)sh{)gr oup, each of

roups being optionally 20 substituted by one or
Rs ambiRe whheh] mayaﬁe identitial prediffatenty cacipiodepsindentydofithe piher represent a

ply(ltlrogen a otn?rg? a 11ng'§raor branched (C;-Cg)alkyl, halogen, hydroxy, linear or

branched (C;-Ce)alkoxy, cyano, nitro, linear or branched (C;-Cg)acyl, linear or
branched (C;-Cg)alkoxycarbonyl, linear or branched (Ci-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;-Cg)alkyl group or an aryl-

(C1-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;-Ce)alkoxy, linear
or branched (C;-Cs)acyl, linear or branched (Cl—‘Cs)alko;(bycarbonyl, linear or branched
(C1-Ce)trihaloalkyl and linear or branched (C;-Cg)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Cg)alkyl groups.

Preferred compounds of the invention are those compounds wherein n is an integer having
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or branched (Cl-C6)al kyl, hydroxy, cyano, nitro, |inear
or branched (Cl-C6)al koxy, linear or branched
(C2-C7)acyl, linear or branched (Cf-C6)al koxycarbonyl,
i near or branched (C -COQrihal oal kyl and |inear or
branched (CI-C6)trihanaIko§y groups and am no groups
optionally substituted by one or two |inear or branched
(Cl-C6)al kyl groups. 25 Preferred conpounds of the
the vahueelht i on are those conpounds wherein n is an integer
having -4- the value 1. The substituents R, and R2 that
are preferred according to the invention are a hydrogen
The dtosns R, lah8 @8 thet arbpasteRed addotdifd @ tteyiny etipare BVigRirogen
nore preferably, the substituents R and R2 that are
atonppnsk kpeag opbreseliidi§ 11 o)ald 81B WD nvention are a hydrogen
atom and a nethyl group. The substituents R3 and R4
that are preferred according to the invention are a
Evel yebire gebferailpnhe Th@stitubhgs iR, uard B, Rbatasrd gréfetrbdtacasrding to the
. preferred according to the invention are a hydrogen
invepishare 4 hydreasn afym BrdmBREBY! EO'PCB) al kyl group and a
hal ogen atom 10 Advant ageously, preferred conpounds of
the invention are the conpounds wherein R5 represents
The aubsyiduentseR; ahd Rathet B6 prefprred ecrosdiag Itd teamventidr @mchledirogen
(Cl-C6)al kyl group or a halogen atom Even nore
atomy gy ant ageous! y, preferred conpounds of the invention
are the conpounds wherein R5 represents a hydrogen
atom and R6 represents a nethyl group or a halogen 15
The atlostitucTiteeRs abd tRet thatnare RTefprred eeqoeding de dredinvgntian ahé hydrogen

inyention.s.a d n. at om o | i near_or branched
atory o bRy (S C ORI BB a8 Pk BOmEhs 't ot Rr
preferred according to the invention is a hydrogen atom
or a nethyl group. 20 In esgeqiaILy advant ageous )
Advargpgrenslyp Pestered gompeiys i sthe inYeREoR Me g epmpguads vprein Rs

oA RS TR B g

halog&r &tomi ne

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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N-[ (I-am nocycl opropyl ) net hyl ] pyri di n-3-ai ni ne Ar
{[!-(dinmethylam no)cycl opropyl | net hyl | pyri di n-3-am ne
N—[(I-anitiocyclopropyl)nEthyI]-N-nethyIpyridin-3-ni|in

e
{[I-(d|nethylal-nlno)cyclopgopyl]nethylI-AT met hyl pyrid

I n-3-am ne
6-chl or o- N-{ | 'am i i o) cycl opropyl ] et hyl ridin
N'{[lidam’fhﬁélamslogcyc&prop ]methyl}py)r1d¥n-3 propyl yl) py

N-[(?Ta%l?fcgIEfrE]SPgk_pﬁh{r%{yl]'ﬂv-xﬁ&ﬁflﬂﬁmﬂh%m) cycl opropyl | met hy
N-{ B~(dirnethybin{rd)ey(chart-dpyil famdtind ) -¢ymetiytpypin-Sretiyd | pyri di n- 3

-am.n . . 1 .
6-chitB - -t Nelop IRy HEHPLEP RIS &Fdtopr opy! ] et | i
chYéer He@ﬂy‘i‘ N3 q’}nC(rr‘xé@l%flammo)cyclopropyl]methyl}pyrldm -3-amine

nmet’hyl ai ni'i i 0) cycl opropyl ] met hyl ) pyri di
6- brnt-]‘érﬁ]H@methylammo)cyclopropyl]methyl}pyr1d1n-3 amine

6P IR R %'f?"é‘)'f}ﬂh%hﬁipgﬁ@% affte | TR

6- mé‘tﬁ?leNI{?pkﬁet%ﬂa@ﬁné)Bﬁﬂ@prBW f@R8Gminkt hout

any |im'tation, L droc oric acid,
PTATHLARL Mt AP A G AR o )
acetic acid, trifluoroacetic acid, lactic acid, pyruvic
aci d, mal oni ¢ acid, succinic acid, glutaric acid,
Aménphe ipﬁa@@dcéutldaﬁytaaéép@ab@@ helds thetecinay d€irkntiohéd,iwittaat énplying
ascorpic _acid, oxalic acid nethanesulphonlc

a
any dppigtioni &ydochlose cacid, rydrphsongia Ael dp RelPR#ae 3eide %P§ph0mc acid,
acetﬁcgcﬁ@t ﬂﬁiu%r&@ét?cs a&ﬁe 'ia%tlgaa)éldo % g %:]Wuts h&'ﬁ suceinic a01d
imtation, r éxi pot dssi um
gluth}ﬂj:{dlxklfdmand: Iclél taythudc mml\,analtlerab}cb uitlyd: aciil pascomdicacldexalic acid,
enantioners, di as er00| oners, and also addition salts
methgnes nig 4% SR WHH%% Bcally 20 acceptable arid or
base of the preferred conmpounds forman integral part
of the invention. The present invention relates al so
Amang the mh@m:@@sutiqaﬂy taheeptabégobasas there wRy bempoieded, ofithout implying
s_characterised in that .there . .
any (TR Sodpey ROGRieky pARRLAE JRHORE oRcmaPinihg f g iyamine
etc..3 H3COOC R4 (II) , CCOH n-1 wherein R3, R4 and n are
as defined for formula (1), 25 which conpounds of
formula (11) are reacted w th di phenyl phosphoryl azide
[ r
The fengrftfg\%gr d?a%f‘eﬁ&)?s g{ r{ a&&ﬁ Efo% atﬁglﬁi?mggl?safﬁlg ebP Wﬁr}i %}}agnaceutlcally
acceptable acid or base of the preferred compounds form an mtegral part of the invention.

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

which is characterised in that there is used as starting material a compound of formula (I1) :

R,

R
H,C00C ¢ (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 fert-butanol, to yield -

compounds of formula (III) :
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conmpounds of fornmula (111) -6- R3 H3COOC R4 (IM
NN-COOBu n-1 H wherein R3, R4 and n are as defined
above, which compounds of fornula (I111) are reacted
with a conpound of formula (I1V) : R, - Hal (1V) 5
wherein Hal represents a halgogen atom and R!
represents a group selected fromlinear or branched
(d-C6)al kyl and aryl-(C-C6)al kyl in which the al kyl
noi ety may be |inear or branched, in the presence of a
base in ail anhydrous s nt, to yield conmpounds of
forn-ma (V) RJ 3 H3 %NI%lN Bu | Kill
H3 COOC'(_Y~ H,R0Q wherein R3, R4, ’n and R, are
as defined above, thel2enpdomdeOsBufornul ae (111) and
(V) constituting the conpotinds of formula (VI) R3
whenirCREO IBuand\h kre as defined above, which compounds of formula (III) are reacted

with a compound of formula (IV) :

R'} —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) :

Ry

R4
H,COOC
w1 N—COOBu
R,

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

V)

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

R,

R, (VD)
n-1 ITI—‘COO'EBU
RI

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

H,CO0C

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

compounds of formula (VII) :

R, (VID)
f ITI—COOtBu
R

1

HO

wherein R3, R4, nand 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) :
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Ki  wherein R3, R4 an d n are as defined above and R
is as defined for formula (1), which conpounds of
formula (VI) are placed in the presence of a reducing
agent to yield 15 conpounds of formula (VII) : R 3
HO". NR4 (MI1) | _COOXBu R wherein R3, R4, n and
Ri are as defined above, whi’ch conpounds of formula
(VJI) are subjected to the action of an oxidising agent
conventional in organic gnthesis to yield conpounds of
formula (VI11) -7- R OHC/R4 (VIN) NT--COCtBu wherein
R3, R4, n and R, are fined above, which conpounds
of formula (VIR%Q are Yeactted with a ¢¥hpound of
formula (IX) }L—ﬁﬁ D~ 5 Wherein RS and R6
are as defined for fdfFnhayl a Es, in the presence of
sodi um triacetoxyborolikdride, to yield conmpounds of

whel@h E@J’I R, {%hd ﬁq’are%s Rnhed aon/e,N' -COOBu I K R6 N

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

RS \ NHz
| )
~
R; N

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

triacetoxyborohydride, to yield compounds of formula (X) :

R3
R, i\ K )
| N - II\I— COOtBu
~ R]
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 (I) :

R3
R, N R (Va)
| ™ . NH
I
= R,
R; N

wherein Ry, R3, 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

D :



wherein R3, R4, R5, R6, 11 and R arc as defined above,
whi ch conpounds of forraula (X) axe: 10 - either placed
in the presence of an acid in dioxane to yield
conmpounds of forrmula (1/a), a particular case of the
conmpounds of fornmula (1) 3 HR4 (1/a) RS NNI NH 6
"N wherein RI, R3, R4, R5, 6 and n are as defined
above, which conpounds of forinula (1/a) are: 15 -
either placed in the presence pf an aqueous sol ution of
f ormal dehyde and formc acid t°0 yi el d conpounds of
formula (I[b), a particula e of the conpounds of
forniula 3; H H -Y n NOUB R6 N
wherein RIS , n are as defined above,
- either reactgd with a cohpoghdCs, forinula (XI) R 2
- Hal (XI) 5 erekn Hal is aR defined above and R ?
represent sRa gronp selected fromlinear or branched
(d-Co)al kyl and aryl-(C -C6)al kyl in which the al kyl
whedth & YRATRY, 1€ Rl aA@Aredds debhadgdird, in the presence of a
base in an anhydrous solvent, to yield conpounds of
formula (1/c), a particular case of the conpounds of

f Q'éﬂhlér%ea(c}gd v@i")t’h a léloﬁg'ound of formula (XI) :
R'; —Hal (XD

wherein Hal is as defined above and R'; represents a group selected from linear or

branched (C;-Ce)alkyl and aryl-(C;-Ce)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 ﬁ Ry
3 ~ A I?I_Rlz (I/c)
o R,
RS N

wherein R;, Rs, Ry, Rs, R, 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 (V/d), a

particular case of the compounds of formula (I) :

R3
R N &
5 ’ A m, (Ud)
~
R; N

wherein R3, R4, 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) :



10

15

R5: al~ N(l/c) N nNW | K R N6 10 wherein
R, R3, R4, R5, R6, n and R 2 are as defined above,
either, when R, represents a benzyl group, placed in
t he presence of hydrochloric acid and
pal | adi um on-carbon to yield conpounds of formnula
(1/d), a particular case of%the conpounds of fornmula
(1) : R HRA R5: N- (I/d) NH2 R N 6 15 wherein R3,
R4, R5, R6 and n are as defined gbove, which conmpounds
of fornula (1/d) are treated with’formic acid and an
aqueous fornmal dehyde sol uti yi el d conpounds of
forinula (1/e), a particg ar se Bf the conpounds of
formula (1) - : < - CH 3 RI/eN 6 wherein
R3, R4, R5, R6 a P n are as defﬁﬁe bove,
~ CH
R; N

wherein R3, R4, Rs, Rg and n are as defined above,

the compounds of formulae (I/b), (I/c), (Ud) and (I/e) conmstituting the compounds of

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

EANZEN )
2
R N

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

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

particular case of the compounds of formula (I) :

Rs ’ XN Wg)
~
R N

wherein Rj, Ry, R3, R4, Rs, Rg and n are as defined above and R"; represents a group
selected from linear or branched (C;-Ce)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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15

t he compounds of forrilulae (1/b), (1/c), (1/d) and
(Ve) constitating the conpounds of forinala (1/f), a
particul ar case of the conpounds of formula (1): 3 HR
4 R5::( N_WI-"T- (1/J) NR2 | 1-5 Ki 5 R-N
wherein RI, R2, R3, R4, R5, R6 and n are as defined
above, which conpoi-inds of-1formula (1/f) are reacted
with a conmpound of formlla (XTI) R7 - COOH QUI),

T e T M

whi ch the al kyl noiety nmay linear or branched, in
the presence of a gl ing/agent, followed by
reduction of the allpde, Fﬁld conpounds of formula
(1/g), ar.particul arncaseNof tHe conpounds ofXibr niul a

(1) R3 R RN I GN-ACNOTR, XI ~~' | - ~~r R
R6 N wherein/|RI, , RB~ R4,l R5, R6 and n are as
defined ab a R'-, reprgsents a group 15 selected
from|inBar orNoranched (Cl-C6)al kyl and
whebilie (€] 308 Al ho bbbl dinbfignabky| i ety may be
| i near or branched, either placed in the presence of
whiclartopginds ioffifdancd €XHb)dart oeatied waith Hotane-nidhyl sulphide complex in

tetrahydrofuran to yield compounds of formula (XIV) :

=
R¢ N

wherein Rj, 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) :

R
> ‘ X (I/h)
— R,
R; N

wherein Ry, R3, Ry, Rs, R¢ 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/i), particular cases of the compounds of formula (I) :
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di met hyl formarnide to yield conpounds of formula (XII1)
R CHO11 R4 (XH) R5 N-N-COOXBu 71x-INT I -:r | |
RX -K 6 Nwerein R, R3, R4, Rs, R6 and n are as
defi ned above, which conpounds of formula (XII1) are
reacted w th borane-nethyl _sul phide conplex in 5
tetralrydroffiran to yield conpounds of formula (XTV)
R3 CHI R4 (XM RS Nn N-COOXBy R 6 N wherein RI,
R3, R4, R5, R6 and n are as defifted above, which
conpounds of formula (X \QHar ubj ected to the sane
reaction conditions asthle oURgs of forrrula(X)
the action ofRagi |eI d ounds of
10 fornula (1/h), cl’iL‘% of t conpounds of
formula (1) R R4

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 (I) :

R, I X (15
‘ g
R N

wherein R3, R4, Rs, R 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 (IT), (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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R N6 wherein R, R3, R4, R5, R6 and n are as
defi ned above, which conpounds of fornula (1/h), when
R, represents a benzyl group, are subjected to the
same reaction conditions as the conpounds of fornula
(1/a) to yield conpounds of, 15 formula (1/i),
particular cases of the conmpounds of fornmula (1) R C 3
R4 R 5: NT N\HE NU R- Nwherein R, R4, R5 :
chrogwépaaapéweaa%% L}H?e?qpﬁréan%l B&RAL is thRR 6‘an%Yﬁﬁlp‘b§H}gd%°n8FntFo&PH?f§gmqueS
) S condi tions as
Ofo%%gc88%%§3. thgﬁgorlE&E%H§ﬂ§%¥FP§ggﬁgkg&dconpounds of
formula (1/j), particular cases of the conpounds of
formula (1).3, CHI R4 R ::(::rNn N- Ul 13 5.R 6
Themm@%d%zgf RRC TRECNtRE LK it ol Borihdamaoel 3 Tyiggte of
diasteRloRobdeYs e 1%('3‘1@‘[6@‘31 Ollblﬁ'g%lﬁ{ b %Elﬁg%@ﬁvénll/oﬁal &?arﬁtléﬂ Jechniques
constituting the totality of the “conpounds o
such asvehramasography.ch are purified, where appropriate,
according to conventional purification techniques,
whi ch may be separated into their different isonmers 10
In caELi@ Edﬂmglat @adks Cﬂﬁgﬁbﬁds@ftmthé fiphatibobf teapaidsef tinthvention
whi ch are converte where approprjate, into addition
maysrgpylt in Her pigfominant orpaheaE en¢ enatioynes o dipsigrraisomegr pver the
othe?l base. The compounds of fornulae (11), (rV), (I1X),
Xl) and (XIl) are either comercial products or are
obtained according to conventional mnethods of organic
nthfﬁws wel | known to the

By Vlrtue 0 1r pharmacological properties as nicotinic ligands, and their select1v1ty for
the receptor sub-type a4f2, the compounds of the present invention are of use in the
treatment of deficiencies of memory associated with cerebral ageing and
neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease, Pick’s
disease, Korsakoff’s disease and frontal lobe and subcortical dementias, and also for the

treatment of mood disorders, Tourette's syndrome, attention-deficit hyperactivity

syndrome, tobacco withdrawal and pain.

The present invention relates also to pharmaceutical compositions comprising as active
ingredient at least one compound of formula (I), an isomer thereof, or an addition salt

thereof with a pharmaceutically acceptable acid or base, alone or in combination with one

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

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

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

Pharmaceutical compositions according to the invention for oral administration in solid
form include, especially, tablets or dragées, sublingual tablets, sachets, 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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person skilled in the art. 15 Generally, isoners of the
conpounds of the invention are understood to be optica
i somers such as enantionmers and di astereoi somers. Mre
especially, pure enantioneric fornms of the conpounds
of the invention may be sepgrated by starting from
m xtures of enantionmers 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,
el | emep 0 di 39 v3Pindl ARl GHREESQITEAE feeferabl
th%%k%?#%?ned.(%Egngiggfzgggiggngﬁgngie thgﬁ separateg , g
supmsitaniati agd tthosesfopareat bo rraneciaiague adwétistraiopwmciudes pwecially,
erson skilled in the art, such.as crystallisation or
POW@T@Lm%ﬁ?ﬁhﬂ?@ﬁﬁéﬁﬂ?@“&n@ﬂ%ﬁ% eNSFat i ng agent is then
renoved using conventional techniques of organic
chem stry, resulting in a pure enantiomer being )
The gibeananstiicat semposiponmnuentined herdipheseie  1Bustraig thegipgention but do
tgr%§ nt inthe formof a m xture of diastereoisoners
NOLAPE HGETE i n a pure form by using conventiona
separation techniques 5 such as chromatography. In
certain particul ar cases, the process for the :
Amengsihsrripiairesicadly meethithle. drer HONrAYIS FXCIBIFItSBY cardesy there may
be rg tio gd,prfaf.e\gfg%? ﬁgﬁ-liﬁﬁ{i{%& IQ,fdif?féﬁts,eglﬁ%dtézgféseﬂraﬁves, wetting
Iastereoi s rover other. By virtue of their
agerphaemaiiflenyi disderying paets.ebindsrsniseellingi agentsg atisistegmtidg agents,

their selectivity for 10.the receptor, K sub-type 4p2,
retafdBls B RpHERH SO e SyPELng Seert PO e B DRs e

the treat.nent of deficiencies of nmenory associ ated '

Wi th cerebral ageing and neurodegenerative diseases &
Thesweful desage riredsraecordingite dlesage andvidighy o the phticat $he administration

Pick's .di seas Korsakoff s dj,sease and front
rouf e SRR RO AL Sy PEREs B soverl st ffaer and
the 8dmIR@Ei6h SO bEkEhssocidRY tRhingenss. THB WodBR, ranges from 1 mg to 500 mg

attention-deficit hyperactivity 15 syndrone, tobacco
per dist indmgwamoanedmpiisratiqife present invention rel ates al so

to pharmaceutical conpositions conprising as active

i ngredi ent at | east one conmpound of formula (1), an
TheiBxafpiestthe felddw ilhstram tiditlivértion beadé not lheit édh any thaya

phar maceutically acceptable acid or base, alone or in

conmbi nation with one or nore pharmaceutically
The%@eﬁ‘ﬁﬁ%ﬂﬁlté:r‘ialsj RA tare PRAULOME aRXEARNEIL BraPhreGREFIES Recodfing to

Phar maceuti cal conpositions according to the invention
knoWworopeeatingtpeoaduienj €t vamsisi hreparatenns yield synthesis intermediates that

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

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

magnetic resonance, mass spectrometry, ...).

The melting points were determined using either a Kofler hot-plate or a hot-plate under a
microscope. 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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especi al Iy, aqueous and non-aqueous sterile solutions,
di spersions, suspensions and enulsions, and al so
sterile powders for reconstituting injectable solutions
or dispersions. Pharmaceutical conpositions according
to the invention for oral agmnistration in solid form
i nclude, especially, tablets or dragees, sublingua

tabl ets, sachets, gelatin_capsul es an anul es and,
PREPARATEON I a@raBufbﬁlc arma})cxféwapyl&'aﬁﬁ%/@?gﬁmﬁﬁ in

liquid form include, especially, emulsions,

sol utions, suspensions, drops, syrups and aerosols. 13
Step Phaemelkeli(teeabuosppebonilansné loyclomop@tecarboxplgtenal

adm nistration are preferably suppositories, and those

for per- or trans-cutaneous adm nistration include,

A so%% CbP'sby ofpﬁhﬁah&(ycaﬁio&a?B&y?dop%;%ae&arb&dym: et snd 98l 81 of
pat ches The harnmaceut i cal osi ti ons nenti oned

trletHmenerhei Hrml of ﬂohanﬁ,av @vlnﬁelﬁzwg/efdlp}@ﬁwbﬁlpsmryl@a@@tls added, is

th t o
heat"aict{?é@t ngé‘ %n%?‘\fl\@{th%h”f%aglhésg |ﬂéen euglfa%?grl‘}ﬁlbreought fo 50°C

and 6@r 6f MBY-bukBolmert homeid, At V\ﬂ)buﬂsf rBgotiohi £ BOMY the mixture is
exanpl e, diluents, solvents preservatlves

conce;gteqmds Thenebighe iietaken dips@e?tb@n graghpanph spiviried yazc& solution,
{. t d
then IVhAﬁlr &Hg(%l%g%n 1§ %(Pg sgftula?)ﬁ ga[l?? dé‘%g\f’ﬁg ?\]gi—lz}r%ssroﬁ}tﬁyﬁ ﬁﬁ%lsdrymg and

evapbla@iyf uf tHR@sg@li€pliasd Ahd bsidis é§ ukerdﬁ{smgﬁ)O\m} mf&sfch)dlemd |a.n@then
to the age and _weight of the patient, 4 and th
conceiFte] & AEtFEn THeoTEua Al lﬁﬁaPJﬁ%te%a? Penjpne, filtere then

dried: Qﬁlﬁ’@%g%é’& %ﬁ grcgcgl%t RAtUEQaead severity of the

di sorder an m ni stration of any associ at ed

treatments. The dosage ranges from1l ng to 500 ng per
I

any may 15 The startlng naterlals used are products

that are known or that are prepared according to kno
24.7 @p?é"rsaqhumghy@md@ erhaddsd impertiony ioduselutroapencaed s Cy piet%’ g g of the
nth di a h
com %/ gft“?on o t 8'es & ounlgt% 70%%%’2&8%\%& é ﬁ%@gﬁpﬁﬁnmme After

15 nﬁﬁdté@&t%“@lsarﬁlf thel e mmp@umﬂlsleﬁetsmpefaeﬁe i38.2 het oIExmﬂWl éadide are
and Preparations were determ ned according to

addedsdrapwispebieo b??ﬁfl%éf)rr 2@ hogrsh feymadurs 15 $apegted, &3? dgfidue is
takef? 9}) TRIARE hid Er]‘tf‘e?x éml%éntﬁﬂﬁp LRE! C}ﬁ'onﬂ%% g@{yt o Gllica gel
PO ter m ned

nts were using either a Kofler pl ate
(dicldorometimhe Ydiives theebgpected producocdmpeqlatthen t he conpound
isin the formof a salt, the nmelting point given and
t he

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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el emental mcroanalysis refer to the salt formof the

product. -14- PREPARATION | ; tert-Butyl

1- (fornyl)cycl opropyl (net hyl ) carbamate Step

Af etl gl

1-f(tert- butoxvcarbotlvl)anH i zol cvcl opropai t ecar hoxVl a

te A solution of 80 g of

1- (nEtI-loxycarb0||yI)c¥cIopropanecaxboxyI|c acid and
Step 2y tatt-Butyl -forsn tggarbamete t ol uene, to which

152 g of di phenyl phosphoryl azide is added, is 5

heated to 80' C. Wen the evolution of gas has ceased,
33.5t heftdmpiyhtsulphokide bir® ugddd £t0-600C Covdrda @&.n@j of 20 minutes, to a

tert-butanol are added. After 7 ho % ﬁgctl n at
solugign eonteinimgm 8 graf 9Lyl ehiprdain 41kl ofdich ang. dhfter stirring

: t t the above Step 3
o R O DA PR UL SEED p o
in 10them o\ﬁlldtcﬂhld‘dam‘la})ﬁns ol asﬂﬁeabalt -6BPE ewerdr yéring @fnidhour. After stlrrmg for

evapor at f the_or i c. phase, the residue js ken
30 HUIRR 200G L G5 N GEAHE "aRGEheh OX0 BHELHTY 2 Bapes a
-60°CordrHAeES teﬁB@raﬁ?@is%ﬂ@w@@%@ﬁM ZOSCtathUG(ﬁin? df Water are poured

pentane, filtered and then dried owi ng the
in, seppetivedspravded tout canldethﬁs@lugo@d ph&eep extraciadt B\%Meral times with

b O SRR TR AL SR R s

sodiB®rdhl @R soitRnsal dtie® Bver@;@&lhﬁldsul afe dad thdn &ﬁcgntﬂitdﬁf totdhgness .
conmpound obtained in the above Step 1 in 1.7

of
Chremétpeieplis odi smahgerlf(émhlomﬁlﬁbane/xﬁfﬁ@fydrqfsra% %/%ml@é*@aﬂ 2 g of
at anbi ent tenperature, 38.2 ird

the%égﬁé?ﬁywﬁﬁggﬁgg%gﬁéﬁadded dropwi se. After reaction for

20 hours, the m xture is evaporated. The residue is

t aken up _i n et her _and then freated in conventi I
PRIGEARLION. 2 e ety bRl Keu dinr v aanen s BB e laneg oyl

all ows the expg&ltlﬁ%aggoduct to be isolated. Step 3 :

tert-Butyl 1-fltydroxyinethV.

cyclopropyICnethyOcarbanlate 20 A solution of 100 m of
orofaraqls %gdeo}o a
; ' A et goove
Step 21in 100 n1 of tetrahydrofur n. Aéter stirring

for 20 hours at anbient tenperature, then 8 hours at
21.5r@pf the, commeupé o€ Sten! af Ricparations 1 a@é@llédnltqf dimethylformamide are

! d h, e p 0 d.
mtroc%g%:éé Cr?a %1596 L%Tﬁw(r orna %g‘?ta%(:q% h(gfr ?de/gldsgggj% nggﬁﬁﬂ: in,oil are
addgel Stirelhg hik atoti@! handort et iahy at Qihllﬁcﬁﬂ ten@Bﬁhﬁ)re Renlal pewmd of
the expected product to be isolate

20 righies. ek ) of bERSHT PEPHES eqedwﬂbe&yp(aﬁg éTleE\SI i éa&ﬂeéa%ﬁt fqre?0 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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33.5 g of dinethyl sul phoxide are added at -60'C, over
a period of 20 mnutes, to a solution containing 25.8
a of oxalyl chloride in 430 m of dichloronethane.
After stirring for 20 mnutes at -60'C. a mxture
contai ning 34.3 g of the coppound of the above Step 3 5
in 100 M of dichloronmethane is added at -60'C over a
period of 1 hour. Adter stlrrlng for 30 n1nutes at
Step. K otect-Batyl banzpll 1 g votlmlsacl nifiea
period of 20 n1nutes at -60 C and then the tenperature
is allowed to rise to 20' C again. 60 mM of water are
Ovepatpl’eﬁdd of D) nSeney, J0imlnof 2M tigtinmedreiydrideth THE aagpeoedat 20°C

o g o s B g s T o
tetra%g%féu Hall - C?tilrﬁ g‘?sd& & E{ltofo!r 96 190ksuk hePC and ﬂg:rn' B¢ 18 at reflux.

en concentrated to ryness .
Coolhg mrﬁ(bg;rcapteyi auih f(ﬂldWedé)ygfahtlous hydrolysm with 24 ml of water and then

peliloromethanel/tetrahydrofuran 97/ al | 31.2
with 0 1 4o Rt r0aEr CHEoBHe GBRicRe 90 pRkssRrSR: cige Adec,
separaﬁo%rfs Bty out and the agueous phase is extracted with ether. The combined
benzyl fl-[ (pyridin-3-ylam no)net hyl I cycl opropyl | -
ethepct bharas ereldyicgt aysr kodiumbtulphiate and concentrated to dryness. 19.3 g of the

t er.t -.but oxycar bonyl ) am no] cycl opr opanecar boxy
eﬂﬁ%&é@@im%g Qfaipg conpound of Step 1 of Preparation 1

Mel@Rgl pgikb: mocof di met hylf ormam de are introduced into a
t hree-necked flask. At 20'C, 4.8 g of 60% sodi um
hydride ih oil are added. Stirring is carried out.-for"

Stegl?g h%?}[ éu&g gé%%ﬁ)@-généﬁég%[gﬁé#ﬁﬁlzrg%%e a period of 20

poured in and
stirring is carried out for 20 hours 20 at anbient

Ovet GIIRGRBE ) Tisiien] 03 2k Pofimediva ylibeade Frrobded ghidO S o a
mixh A SR 7% 1 BtH&ly1 Adideesiae st 18 1SR didne. The mixture is

car bonat e solutlon and then wwth 10% | 1thium chloride
stlrrsd) fort 3 0ominuBesydt rGO Gy dO. s g of the cczmpophétobtamed in the above Step 2 are
nlgﬁgvte%gﬁt,'%%}%t gth?é%lﬁfe %.gd 3@}%&;&{; cl:a?rqe out for 30 minutes at -60°C.

217. 3(1911 chiRESIRANANES FNGL hﬁmﬁlrrmg%léénéch@ﬁ\t €€ minutes at -60°C.
di chl oronmet hane) allows 21.3 g of the 25 expected

Thedempereture ds plowed &0 meel 9 ﬂofﬂénﬂo‘i% ofl ef water arel pours épy After

stlrrégnfo; Fé %Ihl%g%% 4)1(ty2r(ge ?hyelp?rg’i}g %)Spcfl(r)rb%/dl uct: gzrl the qéle(&/s é)hase is extracted
w1ﬂpé1bhlﬁﬁbm)éthélﬁ ffha ubmbmeaCbrgdm@f)ha%M bufet drﬁadm\kw rsOcﬂl)Aﬁhr slﬂi{ﬁlate and
in THF are poured at 20'C into a mxture

congeffrated 19 duess St P Raweraphy e salwv@l é@léblor%%wb@ﬂws éfﬁ 45 g
ofﬂgﬁ&g%ﬂ&ﬂﬁﬁﬁg&nge <hﬁkhng is carried out for 20 hours

and then for hour at refl ux.
Melting point : 67°C

Step 4 : tert-Butyl benzyl{1-[(pyridin-3-vlamino)methyl]cyclopropyvlicarbamate

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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5 Cooling to 5 Cis carried out foll owed by cautious
hydrolysis with 24 ml of water and then wth 20m of
10% aqueous sodi um carbonate solution. 500 m of ether
are added, separation is carried out and the aqueous
phase is extracted with ethey. The conbined etherea
phases are dried over sodi um sul phat e and concentr at ed

to drypness. 19.3 of th expect ed pro ct ar )

AQUEAE AOHBHR CREPIVBIeL M@n%. dried BESTCS OGP phajeg apd BapgAntrated to
Cc Y, i.0

R T e by R %ﬂxdg%f@%%e g iovs
36. Qag of B e@qctﬁdanaduqtrtmbameaméd mtﬁdfcmml ofafgunxal yl chl ori de

and 145 m of dichloronmethane, The m xture is stirred

for 20 mnutes at -60'C. 19.3 g of the conpound
EX&MmeQd in the above Step 2 are 15 poured in over a
—period of | hour and stirring is carried out for '30
N-{Hr(Mﬁbslaatmm@d@promfﬂnBethﬂ}pyrldmr&eamyneahhmér@hbrpbu red

in and stirring is carried out for 20 mnutes at -60'C.

The tenperature is allowed to rise to 20' C and 50.6 ral
SterPf : ok BhtyBRRIRBUL B ridin-3A14Bino) mbMDNHRBPE Yy ELy bahinkd €S

at 20" C, separation Is carried out and the aqueous
15. 9@9%5@611@ Bjaceiquyearohygrids ap added b2 Ch snder aThigogeambnawpiere, to

hu

o B8 Db AT Al E O BB R0 1 M BB RoRBferke, 156 ¢
of 3€ajh1ﬁhﬂ>3&rdjmhﬁrhlé)mlaiﬂ TAvendlEcudt s@veOTh& E’@cﬁmpﬁﬁ}tteté is stirred for

2 dagré g@tﬁ tﬁ?d ?’?te%%t %he %?tratc'ev?sl %vas gedpv%ﬂgltlo%(ss‘?od(l:un? tcar%oﬁéte solution,
t barg
drieB %Y Sdcdhah( mﬂa@é il caﬁcgmr&ea 15 e & YOk Rt YAk A 8lfEa gel

uct obtainhed in t
(toll&ne/tﬂlaﬁolg 95‘?’ 5)31-HaWB ﬁd)pg/of the mgpeated R8Richid be GHBaindd. 3A
nmol ecul ar sieve are added to 2.5 1 of dichl oronet hane.
Stirring is carried out for 2 hours at 20'C and then
Stepl2A NG RIMB AR dRb ) dyeloBEspy Y RREIN Vi ditlE3-ahsh A ochloride
Stirring 1s carrired out tor 4 days at 200C. Riltration
is carried out and the filtrate is washed with 10% -17-

gude i ] | Ut j i
BRI SRR R0 s AR, AT 3 i
1.0 paof e h)f(ﬂﬁlcg@itai(lddl ththe abswet Sieneid 60 A by dioRiny: &ﬂmngﬁ@éeﬂrﬂ):d out
16. 2 g[ of the expect ed cPr Qduct .to be obtained
for 2(51 PWS qut(ﬁnhl;? Bt tgmgenafur g8 gdded, and insoluble material is suction-

filtered off and dissolved in ethanol. Concentration to dryness is carried out and the residue

is triturated in ether. The crystals are suction-filtered off and dried in vacuo at 30°C. 0.78 g
of expected product are obtained.

Mass spectrometry (ESI) : m/z = 178.1 Th ((IM+H]")

Melting point : 190-195°C

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

Step 1 : tert-Butyl (1-{[formyl(pyridin-3-yl)amino]methyl}cyclopropyl(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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5

N-{[]-(Methyl ani i no)cycl opropyl | met hyl } pyri di n- 3-am ne
di hydrochloride Step | : ferl~Butjl]l
itietlt)lIfl-f(pyridin-3-vliaitiitio)iiietil)~tlcvc[opro
pVilcarhaitiate 15.9 g of sediumtiiacetoxyborohydride
are added at 20'C, under a nitrogen atnosphere, to a

m Xt ure. containin of product of Preparation 1,
solugop Cﬁilta’ébﬂncdﬁéﬁl%P ﬁ@émeﬁed apd 5§ 1! ohPMB. Sring gy crwieAout for

8) t {
0% 39074 0 TSREAE, PR TP 008 AT i
mixfurd temiieings7 dgsdfamotdt obhddd 9o ditepni ,dvabgiat eand dlSuii ohDMF is

dried_qver odlu sul ph d concentrated to dr ness.
Poweﬁrlanéﬁvaawga%% b Rows) 4 c@gée@g EReTHRH PR 2t KRSF und fsarr are
carrﬁhlo‘a’c’\f\Th% 15180k ({128 PR AL RAREAMC lyaliRdRGi P PEA eﬁﬁgous sodium

carbhma[t[e 1so(lmmnhydhaﬂﬁ1|qvex) opdivaprsojppbiemendythdpyoondeniza8sdart ndryness.
di h dro hl ori.de r.ochlLoric

Chrfh RN 8% 31 6 6L FEen P BT o ST DR L Br P R g grociet to

be obtabhed. Of the product obtained in the above Step I in 50
of dioxane. Stirring is carried out for 20 hours at
anblent tenperature. Ether is added, and insoluble

the ugﬁuﬂuﬁhnmﬁgtrlturated in ether The crystals are
suction-tfiltered off and dried in vacuo at 30'C. 0.78 ¢
of expected product are obtained. 20 Mass spectronetry

At gﬁl % 8 Sm? @Rm éﬁl]any?nétilym' é_lglﬁl'}lde l\é%lntpk@{g i ?.)oured into a m1xh1£e
thlnlhm hylg oF c(o[rﬂlpo@mé tolyelizeai in dhe gfrmlve ;Slthpy Iahdrﬁ() byl dfixgtratgidrofuran.

am ne dj hydro hlorlde fer
The (t?mP‘frP%‘Fen} i 19iTi5e-18-40) é?efmi ithed 5ei P@PBH\“HCF’E%FQI B et pours.
Coolmé 't’@b‘i’('l M dard& 68f RRAMALS 3%&1156%l IHEthQr[bl Qfe B&r@d gtl.cgtlrrm%m carried
car bonyl di i m dazol e and of DMT is poured at 5 C
out ffert b haus ehditthemn hgdmtldoric nget@nﬂh ig slofvlyf q»pmed imcuutilam pHse 2 is

C
reaclic B bop o7 25® o iR Bl TR Siburied cestes, gl 7 pitigd owt
for QUho@sd Gdﬁeéhtﬂmoﬁ] W lighe6ONE aftiddd odt. 4THe QEsifi®dsiClken up in
obtained in _Step Exanple | and 75 m of DWVF is
dichlsomedane andt fthlii ﬂﬁ@shﬁ@ rW121© Ihbypdivay hydrogidgnsplution. Drying over

sod1‘(c:)‘1181{1 Csﬁ[g)%xﬁfrét .08 thnc%B%E’&irg n n%%l;ne'}s ta(?r%: a%%d 9r rI‘hg dremdue is

resrdue 1's up1ndic oronet
chronwesdpeabhed tdn $0Ra gl Qdmhlommmc/mahmwatrmmlhmt lh}fdlﬁox1de I5N :
n conceg{rated to

' | dth
9515 JB% OF efie HARBB AT IR CSoPERPGehor EIeUh o Remr@loride
is adde@Unft) aRhbi@WH & Rabhddl PRERBGESHiPSRENEE. T 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




10

15

20

25

be obtained. Step 2

N-Metlivli-N[[I-(inetlivlatiziito)cvclopropvlliiietlivl
dpvridiii-3-aniiiie 10 dihydrachloride At OC, 1.6 m
of 1 OM borane-i-nethyl sul phide conplex is poured into

a mxture containing 2.0 glff conpol und obtained in
the above Step I and 20 ml of tetrahydrofuran. The
tenperature is allowed to rise to 40'C and then
:ggﬁkﬂﬂﬁiéng is carried out for 3 hours. Cooling to OC
t hanol are poured in.

N-(lan SR lanfito Rkl By RS Pl i SRERE D (2 P

hydrochlorlc met hanol is slowy poured in untll a pH <
is_ reached. Evolution of gas is observed. Wen the

50 nél\ﬁzf M hpdroeldageacid i diogsaeraye pddedapt 0 el topmixtpigrcogtaining 7.15 g
of tﬁk"&h Oéﬁiﬁn&?[?ﬁé Eﬁ&quﬁ) g'lﬂ B Sxdns arSrO' & of H{ethalgle Stirring is

I's Iorone atle and t
carrn&és)heﬁn\/ﬂ ddys IaN2G‘l[dl@Umcmttﬂtlox ital dryaxahwslcamedmuwmghmmé is added,

sodi um sul phate and co ntrati.qoqn to_d e
conGegR QR o EITeq Kt AgaiaaRd i oeditan &ﬁét%%tq nolf o methanol are

repeﬁﬂeh'acfﬁrtﬁﬁj rw(l&l Q‘H!: Qé'sﬁﬁ%tlpéﬁ&{ 151 86L BFARMHA QMCQ'O%I Ssilica
: 95/5/0 7 g of base Is obtained which is

gel ateasidé:d/ étbnlccnteattlhe rto d@hwmaﬂmhﬁdma dpastecfurpaiiely. Chwmatography

ded n_aci eac d Precipjtat,i IS
on sJfseet K rERuRRel RROHEP R a e e pREASm R form of
gumitbibeWbafid. Wi th pure ether. Crystallisation is
observed. The crystals are suction-filtered off and

dried.at 40'C under | torr. 0.8 g of expected product -
E i,ned. 25 Mass spectronetry (ESI) : mz =192.1
F) Mehingpoi :180-184'C 19- FXAMPLE- 3;

N-[(MAl[ninoB?ﬂb)gii-@’yll)ﬂ@étﬁqu‘qbﬁﬁmﬁ@fhﬂlmﬂ dildpehidtide 3- am ne
50 mM of 4M hydrochloric acid in dloxane are added at

200Cto a mxture containing 7.15 of the conmpound of

4.0 go?‘%ﬁé @Bﬁl oﬁﬁxéﬂl%@% Q’eo&i%?‘eﬁgﬂ il I‘?ﬂ gfeﬂclgﬁélr@aoi.o ml of

t1rring s o carried out ays at
11. SN)hmhmmwa and am aldgd ésmeergratianstd ddyres is caetedamobnd the residue

is afSHTe i 2R G e t%ﬂ?fw&ﬁa?ﬁ A thatiae St BE sidBhsene are

addddubhdehed Wsder dN8trb gﬂﬁosbﬁe&ahe? SRSl H)‘)% OQaIIEHuﬁ’E on-carbon.
met hanol ‘and 80 m of silica gel "are add

Reflmsing eﬁtcmued ont fu 28rhoves s‘olicswﬂaby ﬁétnﬂtmutan(i pasctestratlon to dryness.
The (%i_(ﬁ% ]il H% o?(%amgg %83.1'}/0 \%gllﬂlé; atg‘ oa'nd éX%ceg r%tgd again. The
residue ol Uditsol vedt memeian®lodnda32 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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10 gumto be obtai ned. EXAMPLE4: N [ (I

- Am nocycl opropyl ) m et hyl] pyridin-3-am ne

di hydrochloride 4.0 g of the conpound of Exanple 3 are
di ssolved in 200 n-d of ethanol and 1.0 m of 11.8N
hydrochloric acid are added,, Concentration to dryness
is carried out and the reS|due 15 is dissolved in 200
m of ethanol with reflux. After cooling, 200 m of
cycl ohexene are added and then, under a nitrogen

ggggggggggere 1.2 g of 10% pal | adi um on- car bon.
ng is carried out for 20 hours, followed by
N-{[i+(Dimathybam adcyelopeepy e ibgh py ridili-3-aafife dihydeoddsiidie
is taken up in 200 M of ethanol and 5 m of water and
concentrated again. The residue is dissolved in
1. 76@5@@2@9 lof 8 odendtihd QfF E§(bﬁ1¥3féa4 gelq; dﬁ&%edaﬂ{j%b GRasH 1c acid and

formation). 20 "Concentr on to dryness Is carrie
25.2@hr oo era‘{al@ch@dn Ftingrs afrieslidut 6o Sgedurg ali KﬁCo@omcentraﬁon to

nethane/ O is carrjie ut . ound
i S RO R R 1g e ke o T 20 Fil of et Bog Colieiinated Seain.
The RydduRXis A8kesOhp i 8. mIEst Eﬁ%ts'o@ﬁrﬂ Rydrakitk @6lulbh aﬁ@‘éﬁfr@dted with

times with ether, and the conbined ethereal phases are

ethertiand thepabinadcithareal whpteatre diied ovonodivm stlplhte and concentrated to

ne T reS|due LS di.ssol.ved in e no
dryngg%r o??ﬁ orljlggidu harol ' Héaaoogéacphuﬁt i P I—ﬁbﬁ 55 Cifeaélllf@?j gel
(dlc}aﬁﬂ)meﬁmeﬁﬁidﬂ@dﬂwﬂ 95/3) dhy NE9S: bfSresidtid isQ)(ﬂ)teﬁﬂéd wiiaE is dlssolved in
residue is dissolved in isopropanol. with heatin

25 mel o8 isegronaRele R relaaf<dd hbfﬁiwgblanp PRig i Bigxangmase @é«}@t a@%éhfm dilution
w1ths.2‘5%1 Ofthd:!il @&‘?ig% %ﬁ el <o ﬁg ts@étlog%'ﬂgﬁgggﬁ 2 pe ?e& z%d{l 25g

of expecte I's obtal ned. Fone
ofe)(pEbt)edprmhhztlso}bﬁﬁheﬂ Th (I\/p Mel t huz Poi : 195-199' C -20-

EXAMPLF- 5:

———%ﬂ¥¥§%¥¥¥%€@%QI8H¥n&f3JéﬂbﬂP@§ylﬂnEthylIpyrldln 3-amine
PAdﬁﬂg@@#@@%BQﬂbdg 1.26 g of base of the conpound of

anple 4 are dissolved in 25.2 mM of formc acid and
25.2 m of 37% formal dehyde. Heating is carried out for

EX}aﬂEfog.at 70' C. Concentration to 5 dryness is carried

the residue is taken up in 20 m of water and

N‘{[E-QB&Qﬁfldlﬁin%zcﬁﬂﬁirﬁplexh@tHyﬂSN%&hyﬁ)yiﬂK@B -dRineN 15 m  of

5% sodi um dr oxi de sol ution and extracted with

et her, and the combi ned ethereal phases are dried over

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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(di chl or onet hane/ net hanol : 95/5) and 1. 17 g of
residue is obtained which is dissolved in 10 25 n-A of

i sopropanol. 3 m of 4M hydrochloric acid in dioxane
are added and then dilution wth 25 n of ether is
carried out. The crystals afe suction-filtered off and
dried and 1.25 g of expected product is obtained. Mass

S ectronetry (EST) : mz = 192.1 Th ([ MtH] ~)
m&%pm : 208-210' C 15 EXAMPLES:

N- {@*Aﬁﬁn&?@@@e‘é}ﬁ{ﬂn?&%@ﬁ-&%@&ﬁﬁ(}#i&%@){&ﬁé\hﬂ%Pé’éhﬁ’é’xﬁ&edi n-

am ne
hei zzvl (]-f(formyl (pyridiii-3-vl)aniiizoljnetliv[~cyclo

t .Th bt d di
5.5 BHeDlpl bEBabrEouRons gt gt “HRarpl & T (HREFRRE ddenentt the
com@fmﬂcﬁ@f EQﬁHﬂ'érEjat‘H ot 88 dr e@ﬁang-?(?l"ml xﬁlxltuﬁé" it Bnddd&epid to obtain a

onpound Preparation 2. 20
soluNoIﬂ f900(m1e<|>ﬁ ayelcierérte] 2 adahddwlddbg:n,ldmden 2tlttogeh ahosphet) 6 g of

0 ridill-3 The .co nd tain ordi
10% R i e B R S SBRaH OescdenpP Bodts” s RiAPHG: Bllered oft
and ﬂ@:‘”ﬁl&h’t@% %n&ﬁ@até‘@ﬁ)V@rlylﬁs@ pl"l*ﬂe resﬁlle iskeaf@nNIHR, 60 ml of 35% sodium
(I - Am nocycl opropyl) met hyl | - N-met hyl pyri di n- 3-am ne
hydl@P(hiyoﬁO&iﬁmnomdd extBacgiond is shrried. @N wld rao edrions @ma@mtdomtéer The
com%&gg%thepqaflpms)ést %Irrégié]% %%/earl S?)Id{l]lgrh %l'lmtcg O(Ie cc%rc]:)ee( aar fé X %e&% The

residu@ b dhﬁo@a@&gr@phéda)n §ll@pgdlt(dﬂﬁlorc9ﬁ&hﬂk/rﬁéth§ﬂcﬂ| m%efﬂﬁe base of
are added and then, under a nltrogfn at nospher e,

the destpshRI9A iFnetsrned riBeh IRemVeRishlp # salé Ay raddiiogat kfygrochlorlc
ac1d$9 rsf]éﬂ; eﬁcesg-li}‘?etﬁ%cﬁl Mﬁ‘%tldd]sl 05115{68 %gwﬁﬁ he‘?nﬂlet ‘g‘gstalis Sare suction-

te Is concentra ness. e resi
filtetedlo€fandpiried a680%@ wnfer 3 564r. 2048 glnfe){pﬁdtbdprcdmcsm'b wbtadredand

extraction carrie copi ous anount of
bﬁl@ﬂ%@FL—ﬁﬁ%(ﬁggnﬁVﬁedqéﬁﬁ@¥@&%Eﬂﬁbses are dried over

Mel&@chaim sukpimabe and concentrated to dryness. The 10
residue i s chromat ographed on silica ge

(di chl oronet hane/ met hanol : 93/7). The base of the
gggggiligg product is obtained, which is converted to a
addi ti on of hydrochlorlc acid in slight excess
N-{[i D&k b Tl minkh dydlolp@Spy 1in GBI EGh @HY IpYi-idin-8idueine The
crystals are suc??oﬂ? ?nltg$ed offyggg dried at 40'C

dihygxesdonide o r . 2. 48 g of expected product are obt ai ned.
Mass spectronetry (EST): mz = 178.1 Th ([ MtH])

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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15 Melting poi 218-2220C
N-{[I-(l)inmethylam no)cycl opropyl | net hyll-Nnethyl pyrid
i n-3-am ne dihydrochl oride 20 The conpound is obtained
according to the procedure of Exanple 5, with
repl acement of the conpound, of Exanple 4 with the
conpound of Exanple 7. Mass spectronet (ESI) : mz =

. 206. 2 Th ([N%kﬂ+) Mel tingpoi :198-201'C -22-

s-chERheR (ﬁkegulaﬁae D BPPIGHGORD AT TN bBYEslhe

(1 fl(6- chloropydd|t|-3 DDaniiilolmetlzl)llcvcl opropV
)-tw%tlylf.rb.nate 5 10_n1 of acetL? acid are added

Prepgye@,;]!lwg?znat;oo M of met hanol and 6990f -
5 pyridine. Stirring is carried out for
3 ) 0 minutes at anbi ent tenperature. Cboling to 5'Cis

carr.ied.out. and of sodi um cyanohqrohy de are
10 B S g Reedeatto, £ imigte ChRiTES 100 e Moo umpad of
Prepa;atloﬂoi Gooltindf BEthwRd1eindb® addeslaantd- p@lﬂ@ﬁjﬁyhameoeuhﬁlg is
ryness is carried out. The residue is 10 takén up in

carrigil bt Hr SReninuice ahmb@qu@mraﬁg@a@@qlwm te&fGomaarsied out and 4.4 g
t fion carried ut and the
of sl b ongRRHAL 4Pl R s TorBE SinBlT ey HLRR IR poves
O°G' H® mtemMahteesretidgedbfd phiRseatdhao diyRes B\africtafit UMRe residue is
sul phat e_and concentrated to dryness. Chronat ogr aphy
take s . fichlogemnethane And rAHRAUS| RORSSIIET cathgaie fsohaion: ngrazaon is

carrigd loﬁv\%n@ % SlRbus EEREGE @YuRiQANGr Uk O AR FombRane. The

" comBm@ﬂ |drgmm Nadseh afd deied |ovba|sa)d1umoaﬂ4dia®q)amp\ibhm&hﬂedIt))|drpness

vridill-3-aniiiie drochl ori de The conp
Chiofie Sl 28 cuic §7) (shioRem e gty BeusRon 0B 3 eliows 0.9 ¢ of

expeEaPRd RicltoUst! SHkib&e conpound of the above Step 1, Mass
spectronmetronetry (ESI) : mz = 212.1 Th ([MH +) 20

Mel ting point: 196-202'C -23-
Step 2 :  6-Chloro-N-{[1-(methylaminocyclopropyl]methyl}pyridin-3-amine

dilivdrochloride

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

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

Melting point : 196-202°C
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EXAM PLE-M 6-Chloro-N-methyl-N- ( [1-(m et hyl am no)
cycl opropyl ) net hyl pyri di n-3-am ne di hydrochl ori de Step
| : tert-But)d
(1-f[(6-chlorop))ridiii-3-vl)(forinvl)anziizolitzetl zvl
| cl ~cl opropyl )- 5 inethyl eappanzate The conpound is
obt ai ned according to the procedure of Step | of
Exanplf 2 using the conmpound of Step | of Exanple 9.

E
b ] o . S it
6-ChBF NPT e G hflopi DRI i hyige !
dihy@drachibridé | OM bor ane- met hyl sul phi de conpl ex are poured
into a mxture containing 1.0 g of the product
obtained in the above Step | and 30 nl of
Stept BL T 8drE- B AR chidrB i de 3113 (RS BBy me BB A} opyl) -

Tenperature nas stabilised, reffuxing Is carried out
f or n@thdeargampia er cool i ng, hydrochl oric nmethanol is
poured in until pH 2 is reached. Stirring is carried
out for | hour at 20'C foll owed by refluxing for |
The RehhouP RCEHEIMBE iabddrdig @6 YHESScddhrel 6f SRHIT EER4thpl8Musing the
the residue is taken up in a mxture of dichl oronet hane
compeind Sewli gfExmypledxi de sol ution. Separation is
carried out and the agueous phase is extracted with
di chl oronmet hane. The conbi ned organi ¢ phases are dried
Step@ver te3pBunh(Bylbledlozomrillin-3anNeabill Bh@th dlte thyippedcpropg e
residue i s chromato.-raphed on 200 g of silica gel
(di clsHuiearhamale ot r ahydrofuran : 95/5). L6 g of
expected product is obtained. 20 Step 3.
6-Cliloro-N-inetltvl-N-ffl-netltvlaiiiino)ci~elopropyll
At (PRetd.2 .10l pvr 1@V 1Her8aecamithly] sulptidaycmodéed ard geurBdeinto a mixture

contBiie ‘5 & 3i1E PGSRy nPoatse ER LPRGA0 i afierpapgan

Cooﬁﬁﬁ%%‘ doasd88d, SHRET FRMBIbYratFShhs stabBfiged rgﬁ@){él}&:w carried out for
([MH +) 25 Melting Point: 133-136' C - 24- MPLE | I

3 hogrspAfRDCAUinE] hydreetgricmethersids pprepin Invid pFl3 Ispyachdd. rBtBring is
.ami ot | t -But yl . .

carrBbtob TG E B e Se SRRt o 1 hovw, Fopsepiraen grgses s

carribd fojit and the residue is taken up in a mixture of dichloromethane and 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]methylpyridin-3-amine

dilivdrochloride

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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nzet hj ~j carbai nate 5 The product is obtained according
to the procedure of Step 1 of Exanple 9 using 5-am no-
2- bronopyridi ne i nstead of 5-ainino-2-chloropyridine.
Step 2 :
6-Bronto-N-ffl-(iizetlivlanijiio)ci~elopropvllineili.vf
[pVridill-3" amne funiarate 3.5 nml of trifluoroacetic
acid are added to a m xture containing 2 g of the
Egggﬁggégélbbtained 10 in the above Step I and 20 m of
: S
D TR i o pE o R R S e i
added until a pHof > 9 is reached. Dichloromethane is
i & phase
HHE R A SR ER R Y dF o

dryne,ﬁgghvlgl;b.gaﬁ,@@l due IS taken up in 5 m of et hanol

0.6 gof Tamaric acid dissolved in 10 nil of ethanol is
added. Crystalllsatlon IS observed 15 The crystals are

Thegi it T a5ty B Bffdthd O S0 Y Bl ol S b
Zb@mﬁﬁﬁcﬁﬂe ﬁfs&d&ﬂ@fﬂaﬁnﬁkblz@hm&byrﬂhﬁs spectronetry (ESl) :
n z 256.0 Th ([ MtH ~ Melting poi : 165-169' C EXAMPLE
_U: 20

E&'lﬂﬁ%tﬁi\j@lgﬂﬁﬁﬁy' ) methyl')

(1- fhbﬁnbﬁammﬁyfldltz 3-vl) (formvl)aniitiolnetlivl~cycl
opropyl) inedivlcarbaniate The product is obtained
according to the procedure of Step | of Exanple 2 using .
3.5 ﬁlg r@f tréﬁo?&@@t?@wd e 2dtEPd 2 Rixtrt2ARathidd 2 ¢ A3he Plo@Bctbtained
in tt(elalfofvé Stetpr brnd Y mldef diclloxpmethrnert $titving asciririzdlouf Fart20t hdurs at

oG Yl ORI O I i net carh i nate uct. i .
207G Vo B S A o RO BB P A ol 41 > © is reached.
D1cﬁ6@ﬁ’ﬂ%‘ttﬁn@ Qs U8ddi S‘Teb&amﬂf Qddéﬁﬂiecpéuttehﬁ 1Bl Q)‘!‘@anﬁ BRasé.is dried over

Step
sodlemaulmarez@ldr\mcemratm tOA(irYfleS]S Thﬂ mdwusatakﬁn UP|1@)501F11~@f gpanol.

The crystals are suction-filtered off, washed with ethq_nol 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]methylicvclopropyl)-

methyvlcarbamate

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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The product is obtained according to the procedure of
Step 2 of Exanple 11 using the product obtained in the
above Step 2. Mass spectronme (ESI) : mz = 270.1 ([ MtH]
+ 10 Meltiny po 146-150'C ENAAPLF 1 3 :

6- Met hyl - N-f[I-(nethylan1nog§yclopropylInethyllpyrldln-
3-am ne di hydrochl oride Stepl:

tert-Butvlinietltvl (I-ff(6-inetlzvlpvridin-3-vl)aniiolm
etltlllclclopropyl) ear bantate 15 The conpound is

6-th|zv|-N—ffI-(neII|V'a|||||to)thIoprop\ﬁtetItvIIpvr

iditi-3-ainitle diftdrochloride The conmpound is
The B@ﬁc@?g obtafr@d %c@%d§%@ﬁe?9&@%rﬁ 9fp I 8PERarBhle 10 using the

anpl e 9 using the 0 product of the above Step 1.

prodviesef thpelaveditgt ty (ESI) : mz = 192.2 Th ([ MH -")

Mel tingpoi :230-232'C -26- EXAMPLE 14:

N, 6- Di met hyl - N-{[ | - (et hyl am no) cycl opr opyl | net hyl | pyri
Stefl} - 3= BABHREN-SEMYANOG I e it Bl &Ry dloprob Sl ke VRN ridin-3-amine

(I-Tfforni ) 1I(6-nret. TiVIpyrirditi-3-I~TaitzinoltizetliV

| ~el flmypraspl ~| )- 5 inethi,learbani.ate The conpound is

obt ai ned according to the procedure of Step | of

Exanple 2 using the conpound of Step |I of Exanple 13.
TheSréuc? i§ ebtaimBdtagbording to the procedure of Step 2 of Example 11 using the

nietlivli(]-fjmetilvl(6-nmetizvipjridiii-3-vl)amizoliiie
product fftpig 1“6}3? 8bANe)SteR &r bai nate 10 The conpound is - - -

ding _t re of Step 2 of

Mo R OB P o 21 D MR

produ he above Step 1.

Melting point : 146-150°C

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

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

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-(methylamino)cyclopropylmethy}pyridin-3-amine

dihvdrochloride

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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Step 3:
N,6-Dinietlivl-Nt[[-(nietliviatniiio)ejlclopropyllinet
fl.jillpvridin-3-amne dihydrochloride The conpound is
obt ai ned according to the procedure of Step 2 of
Exanple 1 using the 15 prodyuct obtained in the above
Step 2. Mass spectronetry (ESI):m z=206. 2Th([ MtH] +)

MeltinLypoi : 112-115'C EXAMPLE 15 :
%M: N-1[ 1- (di net hyl ami no) cycl opropyl ] net hyl | pyri di
N, 6Dt BPLIE ¢ 12811%3%{1{19 i&gaabg@ﬂéx Hﬂﬂ § FmfRf ai ned

accor |ng proce
dihydrptldosident of the conpound of Exarrpl e 4 vvlth t he

conpound of Exanple 9. Mass spectronetry (El) : mz

225.1 Th (W) Melting Poi : 158-160 OC -27- FXAVPLE

y
| : methvlcarbamate

okvcl opropylinietliVl )forl ?iai~tide 5 Q/er a period of
The komiFbiitt &Sobtdin8® abdordihg t@RINE prodeduée af Steﬁdld eflEk@mple 2 Gding the
of acetic anh dri de at 5'C, and then the m xture is
compeydeaf Step 1 2f é@@ﬂﬁledﬁ- 55'C. After returning to anbient
tenperature, 7.4 m of tetrahydrofuran are added and
then the reaction mxture is cooled to -20"C. Over a
Stepes | qertB u3Dmeilpll -G{ﬁnethvlﬁ@hwthv(lmzridfn-l-vbZn@aﬁnei‘lhé}cbdsﬁopvl)-
of the conpound of Exanple 9 in 18.5 nl of
tetr furan is poured in. The tenperature is-
mai ntai ned at 10 -20' C for one hour and then at O C for
20 hours. Concentration is carried out, and the
The rcemipduad issoltained acqprding 10 %heapivenivse eH8iepd ofEbamplee? using the
dsotl(#fthonl?fgn%&exiract ed wth dichloronethane. The
PIOCHFCHIBY ONECHErR"i s dried over sodi um sul phate and
concentration to dryness is carried out.
Chr omato.gr a/phly on sili ca gel (di chI or orret hane/ ni et hanol
.3 oN.64Dinw 1o " A N p

ged%; %lrycq L St ep. 2 T
vil1-Nnietlivl pIr|d|II-3-

The compound 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 = 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
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am ne dil mdrochloride 1.73 g of the conpound obt ai ned

in the above Step | are dissolved in 48 nl of

tetrahydro- furan and then 3.6 m of 10M borane- net hyl

sul phi de conplex are added. Stirring is carried out

for 20 hours at 20'C fol |l owgg by refluxing for 3 hours.

Cooling to PCis 20 carried out and 6.5 nml of nethano

are poured in; stirring is carried out for one hour and

concentration to dryness is carried out. The residue is
EXAMEE YR .i n dichloronmet hane and washed with 10%

— aqueous sodi um hydrogen carbonate solution. The organic
6- Chhmsé\’-i{ﬁ -(@dimethylauiw) yobhipuopyd lnh ¢thwl} &V-amethglpycidin-8-andde
romat ogr aphy of the residue on silica ge
‘thS“EEWHﬁBnEthane/nethanol : 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 |sopropanol and a
frlonof ] ] Huted an deyclopropyibiaethyliformamide
obtaln after fllterlng off a preC|p|tate and dryi ng,

0.85 g of the expected conpound. -28- Mass spectronetry
Over g@lgi&iwgfiglﬁﬂﬂesl 183 i d¥Hebhnti} acililkd adu@d pOB Ml dftdetithydride
at SRCBae {Henghe wnigtuse N hpated fasthppesi A0S AdISE spyIing fongnbient

d
tersb Ut 31 B G B 6 Bl Y Blcrion e d¥pded to
—ZOY(C| Omreppetjod ofedthMimagshanaiatien 31391557 gobthettaee obﬂipm:umqmund of

alned in nmple 9 i ssolved in 200
e P dn r1§hSy6|$ 6’2 G?%ﬂ%‘ydw%@ A POYF tHF i g@%ﬁﬂ%we ar é“amtamed at
-20@ @5 qu%'aae théh 3t 6»¢ il hb&d @Hﬁceaaqu Ipyseéamél@oet and the
perio m nutes, 5.05 g of benzoyl ? doride aré
resihgeu e dekien. uiStinr t@%gaqtsocarsodlem oubohge whgidnoend gktr&ited with

cicfteetiann 1y PERpRe RN STRE Dol plfoacenvation t

dryfeafEeafricatou® rcﬁr@nﬁfo\gf%ﬁr§ oh%ﬂi‘éélrgél' @Qhwbm@ﬂﬂné/ﬂﬁt}faﬁ&l :908/2.5)
is taken up in dichl OTOret hane and washed with 50%

allogg b €8 uesofisbe W%m@i%b@dle@bﬁmm ion. The organic
phase is dried over sodi um sul phate and concentrat ed,
and chromat ography of the 15 residue on silica ge

Ster 2t Clo- Ok lor@ NGNStk AliiiHopdvelopPop vl Yot Bl -k inoskSIpL A d -3

of expected product to be obtai ned.
amine dihydrochloride

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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Step 2. tert-BuN
(1-f[beiizVI(6-cliloropyridiii-3-Vl)anzitioliiietlivllc
| ~cl opropyl)- inethyl earbanzate 13.8 g of the conpound
obtained in the above. Step 1 are dissolved in 120 n

of 20 tetrahydrofuran, coabhgng to 5 Cis carried out
and then 8.3 nl of | OM borane-inethyl sul phide conpl ex

ar e added. er t.urnin ient tenperature,
bé@ﬁéﬁﬂ@ﬁﬂﬁgyﬁégbaFp%géﬁlghl%@%gHQTEours. Cooling to 5'C
Melkific 68t | e68-064 c@nd 15.1 nml of nethanol are poured in;

stirring is carried out for one hour followed by
acidification to pH 3 using a solution of hydrochloric
ggéaggﬂéii%qethanol. Refluxing is carried out for one
, I"l oned by concen 25 tration to dryness. The
N-Be@i£y1chehlo fo-Naf{ @ nithy 1 BmE ) B o lﬂlﬂ@&yv}?ﬁri‘dﬂﬁb&%iﬂbt h
. 10% aqueous sodi um carbonate sol ution. e organic
dihyshreshlorigledr i ed over sodi um sul phate and - 29-
concentrated, and chromat ography of the residue on
silica gel (dichloronethane to
Stepli € hlteri-Bmitiiag i enpddesocidoropdin B vipdvhimopn&hyl} eyclobrdpnb -
expected conpound to be obtained. Step3.-
N- Beifketliylcarbgmate o- N-[ LI - (niethi~laiiiiiio)cvcl opropV |
[1Tetllvllpvridill-3-amlle dilzVvdrochloride 5 The

compound i s obtained according to the procedure of Step
10.17 gfof Exanpinpodnd whtaimed rie (Rt & mefritxaofple Reare aigsolyad imR200 ml of

t | of anpl.e. ith the ound of . he above
ey torat 6% B Gictiainine s BT e ine B3GR e g, over
a paMBUlldf B0 MMRiited, 50043 61'b 1 ER{OMiR® 4:E pBuRd in. Stirring is carried out for

N- Benz I-6-ch|oro-N—Hg;- di met hyl ar ni no) cycl opropyl ] net
one fppht P\ Caind- tBemfarrmme Heyrlpioaihientiterapgaturey and sulivequsate reffuxing
. of ample 1 re di.ssolved |n n_ . .

s of B QBRI Y0P, ot Ran s BheBid SRR Rl dnd i ostlhe is wken

up inalicHldbrometiaae addahsaet withes 0 ¥fusoes pstafitdh edrtfodsite sdfmtién. The
hours at 70'C. Concentration to dryness is_carried out,

orgaggPhase 1y @asdoriver isedivy aphafe dnd comssnitgirsoard plyrmatogiaphy of the

. ' ) . < g e
res e £ el ARG ioRad ° oA B Ao Bl bxpected
prodwtiiolhm ddipdiat e, concentration is carried out, and the

residue is chronmatographed on silica ge

(di chl oronet hane/ acetone : 96/ 4). A fraction

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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consisting of 0.48 g of base of the expected conpound
is isolated which, after dissolution 20 in 5 m of

et hanol and addition of hydrochloric acid solution in
ether, allows, after filtering off a precipitate and
drying, 0.4 g of the expect.ggl. conpound to be obtained.
Mass spectronetr (HSI) : mz 316.16 Th ([ M+H'

con PN HIrRECERORKTYOS SURPLE AT %A\Léi‘lghﬁ?mmea e to

d1cI@d)rGgieﬂﬁn9'But[aﬂgI§él]90§‘l' dyuneas @W%ﬂh@&ﬂébt‘%@'&bﬂ?@und to be obtained.
receptors of the eleCtric organ of torpedo fish This

study, carried out accordlng to the nethod described in

Ste 3 c - I-(methylgming) cik [me nvridy -3—amme

presqrﬁwbﬁénmyMM on for nlcotlnlc recept ors of the

"‘muscular™ type. Menbranes (1-5 ~tg/m ) of the electric
organ of torpedo fish are incubated (I hour, 22°C) in
th resencs, ncentra 0 - .
The QR SR Bhee st ER Brn FRECENET SER, ¢ it 1, wie

repladedicnt 09 te edthpoubd dﬂﬁfeptlo@ﬂ(Eﬁeﬁﬁplé i1owith fhdb&pourd dihtae above
presence of 10 [125]]-cc-bungarotoxin (S.A : 7.4
SteprBg/ mol : 0.2 nM in Krebs buffer (Tris-14C1 50 m VL

1 NaCl 100 mM pH 7. 4)
Magtisbech ( ﬁ 2“?& @?41 @gﬁ%\g I%]*EMO The non-specific
h&ﬂhnggomg 1&56ﬁ1§3n1ned by |ncubat|ng nenbranes in the

presence of a-bungarotoxin (I ~iM. The results show
that; .up to a concentration of 10 gM all of the

Epgggﬁgg@qgg-of the present 15 invention have no

Stgnificant affinity for nicotinic receptors of the

N—Bbmfﬁjtldpl‘()-wﬁé (dipkéthylamife)cyilopreyai]w ephyl gy ridin-3-amine

h d 3@ ﬁenent of binding of [3H -epibatidine on

YERP TS ¢ receptors of IMR32 cells This study, carried
out according to the techni que described in Nblec
Phannacol ., 1995 20 48 ; 280-287, is ained

3.1 g dhrbaserny thesomppynd of Example i etmdissabyed WeGQJ rré§£ dgrmic acid.

60 ﬂﬂngﬁ @?% &}ue&g{] f(%gx%?&ekgaec sOIRESP LR E?déi%a Ognlae ?g{ér')e 19'h%ated for

4 hohibnd:tﬁ@ﬁ@sC@%ﬁtrjltl@/ th};fJ}:Eg: i(':s IME:%Z oneanhd theastidma isctekdnsup in 50%
aqueaorug plo‘pa%slf{l?r%t cear o(ngatehs% ut1so’n azncc)l e():()trac.:tmn 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
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t he presence of a series of concentrations (0.0 1 - 10
pM of each conpound of the invention (diluted
starting froma 10 nM stock solution in DMSO and () _[3

Hl - epi batidine (S.A : 2464 GBg/mmol : 1. 5 nM in
phosphate buffer (NaH2PO4 2Q,mM pH 7.4); final vol une:
250 ~il. The non-specific binding is determned by
0
AGOL 3 1%

concentration of 10 ~LM all of the conpbdndé of the
present invention have no sianificant affinity for

EXAMRILE A ¢ Digdeatmes of biddigg $OENT-odbringardtygia opiiicotidic

0-'M. EXAMPLE C. Displacenent of binding of

[ 3H] - oxot FESFREPTsOf theelestiis oxgampltorpedashitior s of rat
brain This study, carried out according to the nethod
descri bed in Naui nyn-Schniiederbcrg's Arch.

Thirhadyeeaotied 0200korB6S to ARIméBB( describiedeid hAtPhdahaohi Bipndher.,
he, af f.i ni of conpounds . of the _present inventiagn for
199%@%@’( .62?—@_%&5 2t RASRtsiign e %fsz~?§¢?ﬁlsw S johythe present
invedFigh Porai @ tinRClbeH6d o%eh%t{séumﬂ(%%@ in the presence of

a 10 series of concentrations (0.0 1 - 10 ~~ of each

Membipesuricd og/mlhef ithevaledtiio nrgadiof dompddas fish ierigcubatedrl &our, 22°C)

. t oackssol ution in DVBO) a - 1]z oxot reni ori ne-

in hGPRBAEA 5 %l MsoRecsRiins Aok 24 st & FaF epboriid 8t the

inveftion (2R 20rtid fiphl €.14) mM stk s6RIteAEn DY)l the Padence of
specific binding is determ ned by incubating nenbranes

[“Hn-ugapiedefSd. of7.4 ZBabphok (2 nMNn)Krephbusfer (TristfCoS0 mM,

oL SRR, O PLSRSict IVFANICR 2D, BEGRHhS: e

volufhe: 5006u1r E6dIhbis s5deave biRatng iY@efefncd ®HGERIHaahE AnMrant in the
~LM all of the conpounds of the present invention

presprpget Robwrgarqipxip (f eMnuscarinic receptors (Ki > |

T X A —

inveh#61e Ha0¢ Sho0kighelcabt affthiiOfokhhiBo®hibl dkcef@is I bfetheO Uhuscular" type
according to the nethod described in Ml ec.

(Kiphdr¥hacol ., 1986, 30 427-436, is ained at
detenniiiing the affinity of conmpounds of the present
invention for type O central nicotinic receptors.

EXAMiPH FaBe s Displ&@nieng bfibindafg 6f{f Hpepibatidire duneiobadie dedeptors

h 7 [ h f
ours, 3 QIM%5cgnspresence of a

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 pM) of each compound of the invention
(diluted starting from a 10 mM stock solution in DMSO) and (i)-[3H]-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 pM of (-)nicotine.
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series of concentrations (0.01-10 ~tM of each conmpound
of the present invention (diluted 25 starting froma
10 MM stock solution in DVBO) and ["'1]-u, -bungar ot oxin
(SSA. : 7.4 TBg/mmol: 1 n-M in Krebs buffer (Tris-HC
50mM KC 5 MM MC1l2 | MW CaCl2. 2 nM Nad 100 mM
pH 7.4) with 0.05% BSA; final volune: 500 VI. The

i fi bi ndi det ' by .i bat i
The ST Sies el vt AP BB s pt T Wi AP LG R 4nsBighe present
inven8én hamé%oaéﬁéﬂtﬂbzhﬁ afini§IOPRUREEC lceptbR JTHRSYRRIIdAE@RHON

for, pe U7 nicotinic receptors is characterlsed by
(Ki2id0&M nation of the Ki. The results indicate that, up

to a concentration of 10 ~M the mgjority of the

conmpounds of the present invention have no affinity

e O.central i C tors ain
%@%%s %a%ﬁtttalt"ﬁ%ﬁmdwg PLHT- QQ%YE‘BP“P?IE‘& BPd'é‘I‘SCS‘Fm!IFo
PM such a&eb¥ARREBatbraii ch has a Ki of 8.3 X 10-6M

EXAI\/PLE E: Displacenent of binding of [3H]-cytisine on
"type a4p2l' nicoti ni c receptors of rat brai n This

This gtu%[vjlchgr?er | e??‘f%g)}b ing alrg%:lon%thfg csfgcrlbe ue d %%%1 gqrgerg S

Arctd etheriadal.Ng0¢ e 63f 42934385{ iDAinfed P @aeﬁﬁmﬁi‘g thél @ffﬁﬁ@&ﬁ%mpounds
invention for type u4P2 central nicotinic receptors.

Ofth%ﬁ%@’é\tﬁéger(t or-ypqapnic 16¢epiIs. brain are i ncubated (2
Menm%e% u%)/mg ?foﬂgfpﬁirgﬁ?%%u aftedf’l gﬁ é ©%°8), in ]1he %resence of a

Concen ratlon COﬁpOUﬂ
serigs roé semdentratiemt | (Ocﬂ’i 1 uM)toé dacl’ﬁctcﬁmﬁdulﬁg of Ithbnihaerﬁﬁnl'(ﬂdlﬁééb Gﬂﬁmng

sol utjon DI\/E cytisine (S . A : 15 118
fromepg /nllOrfFM stpC ’MSOﬁWOBhdgp Oauf%mér [(thpmiwozalerﬁ@l (S.A.:
fi HfA\C
31748?'133/114]}10% stet er ﬁﬂ) neg aé?/%?ﬁ%ruglat ing neg%l\gﬁﬁ{: % 4!% ﬁﬁal volume:

250 pul eH@nmClﬁﬁ bih0ing s alfetefmineil dot llnnebahﬁg eneajﬁtﬁramst iyt thé ptdmence of

oo GTRPHPA 8 R RSP LR S Bk s

receptetsar BharadtbRieddy de@midatiod BetHegGUI t s obt ai ned show t hat
t he corrpounds o?, t he present i nvention have a stron

The pagulés shony th)at:ﬂk@rtOtW@C%W@QO@ ehi® aM, ﬂﬂ@tftthwmpcel@éqaof) present

o AR IS G PSS L7, e

results, and al so those obtained in Exanples A to D,
i_ndi cat e that t he conmpounds of,. the present invention
EXAMELERD r Pisplacementpt émgiqf.[c Ilroganvanmn an &'type a7"

specific ﬁﬁoﬁﬂﬁ%e@e‘bpgrs 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 [1251]—oc-bungarotoxin (S.A.:
7.4 TBg/mmol : 1 nM) in Krebs buffer (Tris-HC1 50 mM, KCl 5 mM, MgCl; 1 mM, CaCl,
2 mM, NaCl 100 mM, pH 7.4) with 0.05% BSA; final volume: 500 pl. The non-specific

binding is determined by incubating membranes in the presence of o-bungarotoxin (1 pM).
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receptors, 33 EXAMPLE F : In vivo neasurenent of the
rel ease of acetyl choline by neans of intra- corti cal

m crodialysis in the conscious Wstar rat The system c
adm ni stration of nicotine and nicotinic agonists

causes an increase, in vivo of acetylcholine in

various regions of the brain (Neurochem Res., 1996,

21, 1181-1186 ; 5 Eur. J. Pharnacol., 1998, 351

The; gfinity @f: cos%poundsvﬁéﬁlm%@rﬂsent inggion 1oy type4gd- midwilic raveptors is

chax@c{é 0 &) ¥SL% a{tl%?le IS, popl anted in the median
ron al~cor ﬁ% e Wstar rats. Six or seven

Thedasa(ﬂts afdiedte tﬂaﬁmphdﬁQoﬁ@ﬁ&aﬂldﬁﬂfa@tm, the J@Lﬁ@bﬂ‘i’eh@fo@n ounds of
perfused with Ringer's solution (NaCl 147 mM KCl
the prgsetainyontionphgvepdo aﬁ@t@tsz ar g q?e@@ttrrag mileRsino reshptosst Q;rtam

congpRlts SHE iRentaP b L hEeTRATL UL PR G5 oty 2 woicn

has Hikder 886s10iNg. admi ni stered by the intraperitonea
route. A group of control animals receives the.
sol vent used for the product. The dialysates (3 0 gl)

ect ed ey for,4 hours.,in ...

EX&&@IE]E‘ E: W%Pgaceénﬁnﬁ ggﬁxﬁl%?ﬁ [‘?—e[ﬂﬁtémg%/%é{ypé adp2" Heotinic
concentra&ugpan@mfr@@ﬁmﬂﬁchol|ne by means of HPLC with
anperonetric detection. The results are expressed in

pg of acetylchollne/dlalysate and i nter-group

ThlSC&H%; :atzrfé'és g%&% tg ?léeo tét hrildy Pﬁbe lél)oYe%r Pﬁ%&%col 1990

39 ; il Us et & db@&rﬁgmhg pleakfEdity of e@mpmumls o'fhEe pesettisvention. for
obt ai ned show that the conpounds of the present
type; GRAZ Bl HPRIGRSECPPTS- vi vo, the cortical rel ease of

I )
vl 4L 8 Ay SPRF U REDAE TRAREIad OB s o
seriasAPDoagmiatisis OHF BT 11RL). of'Ehct}Scon@@alﬁmoé%d pﬁ@éilt vaeﬂﬂ@n (diluted
hour .20 aft FIi\gﬂms rat a_dose of 3 g%ﬂ
startingy frg@ 4, f({w sém& %mk}l @M)%O) r @%helc vzéqlsgxne i 5-A.
1184 G@qﬁﬁ&%ﬁsg ) ﬁf?%éék;ﬁi’ce |b'uﬁ€r {thﬁ b®4 @fog&ﬁ\%gﬁﬁh zﬁo Fhﬁxvolume

e consci ous rat.

250 gbnkhearmi-spasific riduding ihgetpinenad b}pl-nbebmtmgunambmnép‘ﬂjle iphesence
r.i toneal |strat|on of

he NVRI 5 |at
of 14 8 e RS T B PRG e pe v S P e Ehbipetin for type
a4ph kentrap Hﬁ:@tlﬁlprr@éépto'?@% ch@ﬁ@terl%d@y detehSratioddf tHe2R;, 731) -

The cranps are characterised by repeated contractions
The GﬁSUdTh eobidieshrishew thatsthal empoandsact theppresand ihyentioh drmse anstrong

afﬁmty ftor %ype ocgm central nicotinic receptors. Thus, Examples 1, 2 and 10 have Kj
values of 3.4 x 10®M, 1.5x 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 04p2

receptors.
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i mbs. Mbpst anal gesi cs antagoni se these abdoni nal
cranps (Brit. J. Pharmacol. Chem, -34- 1968, 32, 295-3
10). At t=0 min., the animals are wei ghed and the
conmpound being studied is admnistered by the IP
route. A group of control agirmals is given the sol vent
used for the conpound. At t--30 min., an alcoholic

1 0
EXRRPBY 1Ry st Jis et 8 B8 TeRhsttl am?%in oliif by meanS ot ftra-
cor@@MufitHldiAydiOh Qe cbﬁ&uﬁﬁ@\’ﬁtﬁ‘leraﬁ ani mal s are placed in
cylinders of plexiglass (L=19.5 cm 1|.D. =5 cn). From
t--35 mn. to t--45 mn. the ani mal s' reactlonls
rved nd e e erlmant ot es th total
B e e e R e R N e
of aaaykmlrmah&aﬂbageeghmw@thé bR {N&R6cheRL LY, 1996 21 1181 1186 ;
abdom nal cra measured in the control ani m

Eurt hePhagnaspd, 488 %é_ t 198 -1886 o Un &hatmagprbd 19%%0 iﬂe 1486- 1494). A
i S5 O 31 AL DL 580y A1 50e  A o
sevenhdalys bfier thoyrhavnbtendmplane:d, thegnbboarure @SISfmé vaitit Rirgeds solution

mﬁﬁﬁﬁ%ﬁ& Fal 295\4 @5@@'5‘3} mhf 1\4%92'1%91 rp& HF%%H%‘ED‘E@’O nfyg a flow

rate o?q %1/mind 40 ARdar I 8 ﬁg@ Sy %ﬁ)tvb Vﬁftgr 2 hb&s @E@ém&fal %uBaéters, the

dom nal cranps cause m nistration of
proctuot wivler tastiseadnifisEXANBL e hhtr@@utcmﬂealrreutagm grogm of epntdobanimals

recefieS YR st oo bGiehe pEEREL B8 IATRERS S0 L) reaBi rollecisd every

30 rhigifes M@S4 BHRSGAURAE 1 DEAUPIHRARTE] RYNB)hHES RHtd@ESons of
(Psychophar macol ogl{c 1987, 91, 363-368 ;
19189

acetpishelistyamgansodiog AMQFTONREIC: Q@@gtmoﬂhgtrmys Aty eXpeessed
e S. |
in pg%? %ﬁ@%ﬂ%ﬂ&’ﬁa ggrtéla%gx%tr%g I%gnC%o rg 5}{18%1 ?ﬁéby theans of
variaeetinylysfs ushgy 2 dhctensd(tichiindnatuiak), tvﬁﬂﬂﬁféﬁ%réxﬁeﬁt@ gk repeated
and all ows eval uation of nenorisation, by recognition
oveldime young congeneric animal, by an adult rat. A young
rat (21 days), taken at random is placed for 5
mnutes in the cage housing an adult rat. Wth the aid
The gésudts ‘wbdifwdo@om‘élat tliaer:ommencﬂmeﬁmfxe rprmaaeimrelstimhiac&am, &l vivo,

the PG A P AL HSie 1RO Uara et @GP ERGEtRE from 03

to 3Th @Ry thenakife 4R &&2-8orA9enaRet. ST Iﬂg,aﬁg%ﬂ}?ltgs 'rlgjtﬁd i@‘é\@ne hour

cage until| the second introduction. The
aftegidreinistretien ebapivenof Bnoerkn ¢BS mldycdshm inotaasgp ef Hﬂ@%eaajd +80%,

ol B0 s BB S RS REPU ol Sl W

rat. recogni ti on behaviour is then

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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observed again and its duration neasured. The

assessnent criterion is the difference (T2- TI),

expressed in seconds, between the "recognition"” tinmes

of the 2 encounters. -35 The results obtained show a

difference (T2-Tl) ranging ffom-19 s to -36 s for

doses ranging froml to 3 ng/kg TP, which shows that

nds of the |nvent|on very greatly enhance

196%&%??@33&&“‘ B g theaniragls arssweighed and @W%@dﬁemz studied

cﬁﬂi%sfe@%%éjl@%%&fA KGndrbh ant A GEo 1 Ferfinb K65
Isa in? 36, 9 &ﬁlgﬂé ?esﬁgbt?vgf§lmgﬂ%b?é%?anrmrﬂw
compem@ﬁg rAttIFéﬁ Thim. tatmealwm)harsokuabn TH@Bab|{EZ%) ieatngnistarahby the IP

test in the W r at ehay. Brajin 1988, .31,
routs 3 oy gt S T e BBt aiBo secteaprigisiFant, Of e PBQ, the
anin@d$ e d[ﬁléice@f int A@in@&ds HRIpl ANHaqB=1 018 ENATRES 8f) StihES=85 mm to
epi sodi ¢ nenory.in humans. Sensitive to ageing (Eur

=4 PRy rthe @mmals_l_ ggax:tlog pobsarped andthy exp@imentevaidtesabe tagal nuniber of
I ons .(Pharm
aba sl A% B S Presst PR Bt FpBIon of e
nunfbef b€ aetirhiahl epsﬁip@ madas@Bd Of i €RtRE biin®dls, faaitkd YctBieds@lof the
size, one fanmiliar and the other new. Before the test,

comppigndsiiidigf.s are accustoned to the environment
(encl osure without object). During a 1st session, the
rats are placed (for 3 mnutes) in an enclosure
The cemttaiobiaigdZhbdeinhibitin aftheotds: of H86%d o attivendosés of 10 mg/kg IP,

.exploration _of each 15 obje is neasured. During the
whi sugles iyt ﬂz%cqﬁlﬁﬂhlf@%?f tﬁ? l’P"ﬁB‘ﬂi‘PféPq’S&?Sé rantaigl%pmﬁléleg ‘Thus,

Exa@Picgat 9 95anﬁelm %81%%1?&&6@ apgvéfo%’b?% met E[j.q'ééﬂ}c'e 0% -76%,

expl oration of each object is Basur et he ass ssneﬁ
-52%r pnderi68be,i sesphetivgiy, f é]eemlumbaeldfa,abck)rmmebsminpsn caused by the

the exploration tinmes of the new
amnnbgﬁnPngﬁgg&xgnggﬁ¥¥$%r object during the 2 d session.
The control animals, treated beforehand with carrier
by the oral route 60 m nutes before each 20 session,
MM it Inciglaeroguition s thetWistat nate new obj ect in an
identical way, indicating that the object already
presented has been forgotten. The aninmals treated with

Immmedrascxmlgm ihi 1982 (J.aCdrhp. tPAY sivl. Cl@BDOQHJdOD(D-Qf)(%)efhE|s&|:1L1Nrecogmtlon
xplore th ew object, indicating that the obj

test B Sé@&%ﬂ“ﬁ?@é Bhe Bripase e TT oG ey phmEsgpioey. 1987, O1,

363 95’3 ai Fk%@h(ﬁﬁﬁﬂnﬁcd%%}f €980 67, Ds4 %ng ]8)'& %@u@% 'E}lgoﬁnngm%cogmtwe

for ‘'doses ranging trom 2570.
effeqie pbnewresmipnyntihathe test tomsedindshohatured axpueasivn @i the olfactory

mem%gpﬁ atiJ é enh}a gr égergr%) ! I g%lggen&{ et\g_)e o%y %&\égr ox!vs? V\évgﬁl%‘gon of
memonsatlon, 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 | and 2 cause a difference Delta of 9 and 4 s,
respectively. -36- EXAMPLE Pharnmaceutical conpositions
for 1000 tablets each containing 10 ng of active

i ngredi ent Conpound of Exanmple 1 ...... ...........

........................... .35109 Hydroxypyopyl nethyl
cellulose ...... ... . . . . . 10g 5

3 m%/ké 18, 1n8§e eNilk‘ferenBe ('lpi Tl)‘of 3229 )M@I@é e eét@\FUl}esem S an

eger of froml to 6 inclusive, R ‘and R2, which may
be identical or different, each independently of the

Qézéiﬁéggepresent a hydrogen atom a linear or branched

al kyl group or an aryl-(Cl-C6)al kyl group in

Obﬁgtﬁﬁobnﬁoﬁhgyﬁevnyﬁfyamay be linear or branched, 10 R3
and R4, which may be identical or different, each

|ndependently of the other represent a h drogen atom
TheoasbJa:t Irmgamourtesm i ieh¥ebtar oht- @shay. l@rmng&@uﬁ%%ﬂaﬁa SI% is based

on \gf? e S Hgss e%(glg?atéérgﬁ?ctl(\)f{ty hg/ff { &! a%ﬂ}rfa% %8 Myds &I%p%ga%&tnrsﬂcs of

drogen at om or I near

e 1mm&&ﬁsry(1§lhu§@h kaehnsitivatogemg (EyerioRarntdcokar99sy 325, 173-180),
branched ( Cl - C6) al koxy, ano, nitro, |inear §g
as Welhae e ghqloprais daginctiong ﬁ%@ﬁlq@em aHBALd 1998, 53(2), 277-283),

thlS(IPj)m%')t értllﬁ?? B lroEl(}Eé( ldlff%rélﬂﬁ?éxﬁ&aﬁ{)ﬁefﬁ%@Jects of fairly similar size,

near
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 alreadﬁl 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)tri hal oal koxy group or an am no group
optionally substituted by one or two |linear -or
branched (Cl-C6)al kyl groups, R7 represents a hydrogen
atom a linear or branched (Cl-C6)al kyl group or an
aryl- (Cl-Co6)al kyl group insghich the alkyl noiety may
be linear or branched, 20 there being understood by

I oyn a phonyl . bi phenyl, .n .
EXAURLIE 8 Rt S cPuRRy RS 1 TP Miblstr.sagh cpptaining 10 me
of abtpdSHY¥led@n?uUp, €ach of those groups being optionally

substrtuted by one or nore identical or different

groups sel ected from hal ogen atons, |inear or branched

cl - | kyl., -hydroxy, cyano, nitrg,_ |inear or branched
Cor‘%@fl‘?‘%g]SW%R&}--1"r'n-e-ar'-""o~r""b'r"ah'ch'édl%(%:z- C7)acyl, |inear

Hyd%xy?f@@pﬁ@dly( lnGeal koxycarbanyl..10g near or branched

25 (CI-Co)tri hal oal kyl and |inear or branched

Wheatrtach)-t £i-hal-oal koxy- gr-oups-and-amn® groups - 38-

Iam% tionally substituted by one or typ,linear or branched

OB AT ey G Gups T REI T SNART | OIrer s,

Magde€iginataeits.aner.s,...and..al.so..addi.t.iar2 gal ts thereof with
a pharmaceutically acceptable acid or base.. 2-
Compounds of fornula (1) according to claiml1,
characterised in that nis an integer 5 having the
value 1, their enantioners, diastereoisoners, and al so
addition salts thereof with a pharmaceutically
acceptabl e acid or base. 3- Conpounds of formula (1) .. -
accordi-rng to claiml1, characterised in that Rt and R2, .
which may be identical or different, each
i ndependently of the other represent a hydrogen atom or
a linear or branched (G -C6)al kyl group, their
enantioners, diastercoisoners, and also 10 addition
salts thereof with a pharnaceutically acceptable acid
or base. 4 Conpounds of fornula (1) according to.claim
1, characterised in that R3 and R4 represent a
hydrogen atom their enantioners, diastereoisoners, and
al so addition salts thereof with a pharnaceutically
acceptabl e acid or base. S- Conpounds of fornula (1)
according to claim1, characterised in that Rs and R6,
which 15 maybe identical or different, each
i ndependently of the other represent a hydrogen atom or
a linear or branched (Cl-C6)al kyl group, their
enanti omers, diastereoisoners, and also addition salts
thereof with a pharmaceutically acceptable acid or
base. 6 Compounds of formula (1) according to claim1,
characterised in that R7 represents a
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hydrogen atomor a linear or branched (Ct-C6)al kyl
group, their enantioners, diastereo- 20 isoners, and
al so addition salts thereof with a pharmaceutically
acceptabl e acid or base. Conpounds of formula (1)
according to claiml which.gre : N{[
1-(nethy|anino)cyclopropyl]nethyl}pyridin-3-an1ne
N- net hyl -
{[1-(nethy|an1no)cyclopnpyl]nethyl}pyrldln 3-am ne
N—[(I am nocycl opropyl ) met hyl ] pyri di n- 3-am ne 25
N- ([ 1- (di met hyl am no) cycl opropyl ] net hyl ) pyri di n- 3-am ne
N-[ (I -am nocycl opropyl) - N- net hyl pyri dm 3- am ne
N-{
1- (di met hyl am no) cycl opropyl ] et hyl } - N- net hyl pyri di n- 3-
1- Catipoend 6F folhalaqN- {[ | - (met hyl am no) cycl oprvpyl ] met hyl }
pyridin-3-amne -39 6-chloro-Nniethyl-N f [I
- (nl et hyl ani i no) cycl opropyl ] nct | pyridin-'Daniine
6-bronmo-N- ff | -(inetliglaniin Xplopropyl]ncthyll
pyridirt-3 -arnine 6-broho- thyf-N ff
- (et hyl ai Ti iRi.0) cysl oprls 1\]y,LH{]pyl|d|||-|-amne

clopropyl] retliyl) %&rldln 3
-am ne 5 N, 6-diATE “N-

t[I-(nlethylg%Ilno) ycl opropyl Jmetliyllpyridin-3-ai-fli
whetdi®; their enantioners, diastereoisoners, and also

addition salts t ereg T pharnaceutlcally -
n éﬂﬁgﬁﬁﬁﬁpénﬁéﬂd) §é6“§‘mpﬁocess for the preparatlon-

Ry aﬁE 1dfeﬁ’tadﬁy b@%&f@en@%ﬁa{ gﬂd&%nﬁ@n’cﬁj @f’ tHE bther represent a

aracter| din ere I's used as starting
hpdregérabtoan, cadnpaumdbrazﬁchkd r(@uCa)a(kblerd@ or Hm@ﬁ (R4-R)alkyl group

def d f
Porhishdbe i RRbE e R e o Benfidl o) 8% Mar o s et od

R; avll R, whizheny 1Y idesiapbydiferent @aéindBeendBitBSEMNEE ofer represent a
trlethylenean1ne in toluene, followed by the addition

bydrogern ato eirfolineat or §rarghad (Gofpelabierosp; formula (111)
Rs R %6, which may be identical or different, each independently of the other represent a

hydrogen atom or a linear or branched (C;-Cg)alkyl, halogen, hydroxy, linear or
branched (C;-Cg)alkoxy, cyano, nitro, linear or branched (C;-C¢)acyl, linear or
branched (C;-Cg)alkoxycarbonyl, linear or branched (C;-Ce)trihaloalkyl or linear or
branched (C,-Ce)trihaloalkoxy group or an amino group optionally substituted by one
or two linear or branched (C;-Cg)alkyl groups,

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

(Ci-Ce)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 (C;-Cg)alkoxycarbonyl, linear or branched
(Ci-Ce)trihaloalkyl and linear or branched (C,-Cg)trihaloalkoxy groups and amino groups
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H3COOC R4 (ITT) W-COOxBu 15 H wherein R3, R4 and n
are as defined above, which conpounds of fornmula (ITT)
are reacted wth a compound of formula (IV) : R, -

Hal wherein Hal represents a halogen atomand R,
represents a group selected fromlinear or 20 branched
(Cl-C6)al kyl and aryl-(Cl-C8§al kyl in which the alkyl
noi ety may be linear or branched, in the presence of a

optiasaly subatitusedhydrdiesos @y Sifear ©of Bruftheh i
formila (V) -403’-ZJI R TBOOOC 4 vy ® Kot B0 T Bougs, their
enppliomers, hpstereoisgimers sangd eflson adiliidyosadts théreofc with cu phismadeutically

Eokdbmay ) and (V) constituting the conpounds of
B Rn e ' 3 Co0C R4 (V1) o=, N~ COOLBU ol |

KI 5 wherein R3, R4 and n areas defined above and R

2-iComppuntisf dffehnifle (1) 2EsRding t6 lclaim M*bh&ﬁct&%?%%‘f Ofs an integer
formula (V1) are placed In the presence of a reducing
hayng the ek, Beiy enawipmes disstereoisomens) znd (alfo jldiRoBsaRé terddDwith

. i.n.: , 11 and R, are as defined
a pahgg%ec?&hc%ly a%ﬁﬁﬁe QClg%r bﬁé

3- Compounds of formula (I) according to claim 1, characterised in that R, and R,, which
may be identical or different, cach independently of the other represent a hydrogen atom or
a linear or branched (C,-Ce)alkyl group, their enantiomers, diastereoisomers, and also

addition salts thereof with a pharmaceutically acceptable acid or base.

4- Compounds of formula 0y azcofding to.claim 1, characterised in that Ry and Ry
represent a hydrogen atom, their enantiomers, diastercoisomers, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

S- 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 (C1-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 Ry represents a

hydrogen atom or a linear or branched (C1-Ce)alkyl group, their enantiomers, diastereo-

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

7- Compounds of formula (f) according to claim 1 which are :
N-{[1-(methylamino)cyclopropyljmethyl} pyridin-3-amine
N-methyl-N-{[1 ~(methylamino)cyclopropyllmethyl } pyridin-3-amine
N-[(1-aminocyclopropyl)methyl]pyridin-3-amine

N- {[1-(dimethylamino)cyclopropyl]methyl}pyridin-’_’»-amine

N1 -aminocyclopropyl)methyl]-M-methylpyridin-3-amine
N-{[1-(dimethylamino)cyclopropy!Jmethyl} -N-methylpyridin-3-amine
6-chldro—N—{[l—(mcthylamino)cyclopropyl]methyl}pyn"_din—3-amine
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10 whi ch conpounds of fornmula (VII) are subjected to
the action of an oxidising agent conventional in
organi c synthesis to yield conpounds of formula (VIII)
R3 OHC, R4 (VITI) N COOxBu RI  wherein R3, R4, n and
R, are as defined above, which conpounds of fornula
(V1) are reacted with a céfpound of forrmula (D() R5
Nl -12 GX) 14 x: r 15 R6 N wherein R5 and R6 are as

L f :
<ML LA IR e LSSy SR
6- b(o)Q)o-NA,{i1-RnBtthainnN)l:ydoMopﬂ@ﬁ)stByl}pﬁtd(Nthﬁimei R R3, R4, ;
R5 e as efl ned ove, . whj.ch canpounds

G’b]b%l’lcrg? ﬂﬁrﬁ% ﬁQP%t ylangng ﬁ%ﬁlopawgfgaethﬂ}mﬁ@uﬁé@é%ﬁ%e of

- ol YRR fornul a
6 H(ﬁ%}%ﬁ\: {{é (glae?it | Cuﬁig)rc&&ogfo%gﬂm%ﬁgﬂ?gﬂ rrpouné{%1 r%f formul a
N,6¢dineRyl-NRG 1 dnBéhylabtiad )cy®lopropyliinghyl} pyridin-3-amine,
their enantiomers, 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 (II)

Ry

R
H,COOC ¢ D

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

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

R,

R
H,COOC ‘ (D

1 N—COOtBu
H

wherein R3, R4 and n are as defined above, which compounds of formula (III) are reacted
with a compound of formula av):

R'; —Hal Iv)
wherein Hal represents a halogen atom and R, represents a group selected from linear or
branched (C;-Ce)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) :



6 N wherein R, R3, R, R5, R6 and n are as defined
above, which conpounds of forimla (1/a) are: - either
pl aced in the presence of an aqueous sol ution of
formal dehyde and formc 10 acid to yield conpounds of
formula (1/b), a particul ar.4gase of the conpounds of
formula (T) 3HR4 (1/b) RS N-t'l nl CH3 14 R
DCY 6 N wherein R, R3, R4, R5, R6 and ii are as
defi ned above, - either r ted with a conpound of
formula (XI) 15 R 2 - XI') wherein Hal is as
defined above and R! ~ repyeselts a groupygelected from
| i near or braA¢HedC al ky| and ary?-(CI-Cﬁ)aIkyI
in which the alkyl noitéry V{%Ekﬁpnear or branched,
in the presence of a base ijp an anhydrous solvent, to
yi el d conpounds of formula (Pc), a particular case of
whertie RooRpouandR'pirefapdefmedabéds, - 42 R3 R R4 5 a~N u

e oy S EE ) BBl e B PR 5

benzyl group, placed in thquresence of

R,
H,C00C
w1 N—COOtBu
Rl

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

(VI)

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

compounds of formula (VII) :

Ry

R, (VID
» N—COOtBu
Rl

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

HO

29

which compounds of formula (VII) are subjected to the action of an oxidising agent

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

Ry

R, (VIID)
1 N—COOtBu
R 1

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

OHC

29-

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

R, oV
| 1x)
=
R; N

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

triacetoxyborohydride, to yield compounds of formula (X) :
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hydrochl oric acid and pal | adi umon-carbon to yield
conpounds of formula (1/d), a 5 particular case of the
conmpounds of formula (1) : R HRA R5\ N(lI/d) R6 N
wherein R3, R4, R5, R6 and n are as defined above,

whi ch conpounds of forrmula (1/d) are treated with

form c acid and an aqueous -4¥ormal dehyde sol ution to

yi el d conpounds of fonntla (1/e), a particular case of
the 10 conpounds of formula (R) : 3 HR4 5\ N(l/e)
NNCH R6 N wherein R3, R4, R5, and n are as defined
above, the conpounds of fo (Pb), (Pc), (Pd) and
(1/€) consgituting thefle ndstof formul &)(14), a
particul ar éase ofRtheé ¢ ofgrnula (1) -43- H
R4 (FF) N-R2 N (wherein R} -, R3, 4 R5, R6 and n
are as define , Whi ch cdhi pounds of fornula (Ff)
are reacte®:wi thMN conpound of formula (XIl1) R 7 -

L) » 5. wherein R 7.repr.esents a group sel ected
whe rlom3’l%l’\te{étrR*‘solrl %&gﬁ@ﬁeeac? dfé}lgcf%kﬁogfa’kyl and aryl -
whi¢i@ontgmuatiko foiulaiky bre:ne al kyl noiety may be |inear or

branched, in the presence of a coupling agent,
f oflthsieplagrd iedbe tnresened ofhan apidde diaxaps ep dyieldmpoupimds of

fornfia &%5} Mﬁ‘cu(léf%)a% 8f the compounds of formula (I) :

R3
e A AR
1 o
= R,
R; N

wherein R;, R, R4, Rs, R 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

@:

R, )
N
=

R N

wherein Ry, R, R4, 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;-Ce)alkyl and aryl-(C;-Ce)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) :
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particul ar case of the conpounds of formula (1) 3 R' 7
R NR2 (1/g) n'" NR6 aN -Ki 10 wherein R, R-,, RS,
R4, R5, R6 and n are as defined above and R'7
represents a group selected fi-omlinear or branched
(& -C6)al kyl and aryl-(Cl -C6)al kyl in which the al kyl
moi ety maybe linear or branéhed, - either placed in the
presence of carbonyl diim dazole and formc acid in

di met hyl formani de to yield comporpds of forrmla (X 11)
R3 CHOIl I R4 (XIll) RN 71, K/-COQxBu 15 R~ wherein
R, R3, R4, R5, R6 and are i ned above, which
conmpounds of gforrinpla (X 1) cted with

bor ane- net hy[ °s gt et ralfydrof uran to
yi el d conpounds ¢f fornula (Xl V) A2 R CHI R4 RN
(XIV) N n N Bu-R 6 N wherdin R1, R3, R4, R5, R6
and n are as [

wherein R, R3, 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 (I) :

Rs
R EWXA -
5
( X . ONH, (I/d)
~
R; N
wherein R3, R4, 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 N R
YT . N—cy, [
l
— CH3
R N
wherein Rs, R4, Rs, Rg 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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whi ch conpounds of formula (XIV) are subjected to the
sane reaction conditions as the conpounds of formula
(X), the action of acid in dioxane, to yield conpounds
of 5 formula (1/h), a particular ca-se of the
conmpounds of fornmula (1) R3, CH~ R4 R 5 NNH (I/h) |
R6 Nwherein R, R3, R4, RE3"R6 and n are as defined
above, which conmpounds of fornula (1/h), when R
represents a benzyl group, are sRbjected to the sane
reaction conditions as the conpqunds of forrmula (1/a)
to yield conpounds of tg fo 1/i), particular
cases of thepwrcQnmpounds o la (4 R3 CH1 3 R4
R5 NN&2 R’ el NRS, 5, F6(l4hd n are as
defi ned above, i ch [compounds bf formula (1/i) are
subjected to th a reaction ddnditions as the
conpounds of B;ornul™ (1/d) to yield conpounds of

whé;r%i?rrfﬁ{u{ %2’%%%%%%&%3%@95@6 conpounds of

which compounds of formula (I/f) are reacted with a compound of formula (XII) :
R%7-COOH (XID),

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, fo}lowed by reduction of the amide, to yield compounds of formula -(I/g'), a

particular case of the compounds of formula (I) :

R; l XN W)
—
R N

wherein Ry, R, Rs, 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) :

R3
I
R, N R, (XTIT)
| N g ITI—COOtBu
// R,
R; N

wherein Ry, R3, 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) :
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n NCH3 1 UH3 RXDNi 15 6 -45- wherein R3, R4, R5, R6
and ii are as defined above, the totality of the
compounds of fornulae (1/a) to (1/j) constituting the
totality of the conpounds of the invention, which are
purified, where appropriategsaccording to conventiona
purification techniques, which my be separated into
their different isoners 5 agcording to a conventiona
separation techni que, and Pch are converted, where
appropriate, into ad@ﬂii alts thereof with a

phar maceytical ly ac Ipta aki,d or base. 9-(X1V)

Phar maceust CONpLISi Ng as active
i ngredi ent | east one’Tto odﬁgbhibcording to any one
of clains I al one or Rn conbination with One or

nore p macentically acceptable, inert, non-toxic

exclpi.ents or_carriers. 10- Pharmaceuti ca
Vﬂwﬁ@h%bgﬁt%bﬁ§=gé@%?ﬂ@ﬁ@“ﬂégéﬁgﬁWWg conprising at |east

one active ingredient according to any one of clains I

to 7 for use as a specific nicotinic ligand of a402
whichecmicongs ofl fornPiiw (dBEeart isohikcted hptsi inensacmaorodilitigng es the

claim 9. conprising at | east .one, .act.ive ingr.edi ent
comBp@e i RIS GPEE Binird if v, oBElh Cotpgounds of
fornful @B Yar@éulslefak & beihe ic8mpSinds bP fIFRARY (f) associ ated with

cerebral ageing and with neurodegenerative diseases,

and also for the treatnent of nded disorders,

Tourette's syndrone, attention-

syndrome, tobacco mﬁthdr@mél‘ﬁ?. gai n. 12- '

Phar maceuti cBL\ co sitiNns aecording to claim9

conprising at | 8@st owé actiye Nhgredi eflhaccording to

any one of cl ai 7 for usfﬁin the treatnment of

defi ci enci es,qQ nory associtated with Al zheiner's

di sease, Par R% nson’ di sease, Pick's disease,
whetédt RARGS Ry, Rs(RS @b e af¥f asfdefiféddbovebe and subcorti cal

_?Fnenthf. .
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/i), particular cases of the compounds of formula (I) :

wherein Rs, R4, Rs, Rg and n are as defined above, which compounds of formula (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 (1) :

R, | N W)
=
R; N
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_45-

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.

9- Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 7, alone or in combination with 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.



