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NEW POLYSUBSTI TUTED 1,1 PYR DYLOXY- CYCLO:’RO:’ANAM NE

for their preparation and fo pharnaceutlca

conmposi tions containing them The conpounds of the

present :nvent:on are especially valuable froma

har macol ogi ca ol n f C i

The SEer FRerRrbeaatt o WY b O P lo kS opropanamine
comSunt¥ P AdResNavi NEeinRREpaaionoand riot ermeeeatinenpoppositions

europathologles associated with cerebral ageing, of
contaming thérsor ders, of pain and of tobacco mnthdramal’

Agei ng of the popul ation due to increased life

expectancy at birth has brought with it a mjo
The icBRHERER dftht ReesefiCinttenttm ab ea;@e}a&lglxai@ble from a pharmacologlcal

neur opat hol ogi es and e eci a

poing|p§ giggiebecT ﬁ@ﬁl@,sagql prft?ﬁaetgf/ Wﬁlﬁ F?%E@Igﬁ%gl%{s‘ée&? ptors of type
a462,e[)$vg1rb§|taﬁ§1?cahgg iAnde ec%ﬁ\?ﬁ: drl e YheBfopA@SToa R adsestiated with cerebral

oglres are iclrencies in nmem c and
gelﬁg’gﬁlnﬁdddahédiﬂ@rtsldfr};&mandaﬂafhobanaywltb@dwab denentia. It
has been w dely denonstrated that, of the various
neur o- transmtters, acetylcholine plays a major role

A Rr Yy LHRGH QRS0 aRdeddatift BRFRtansy kabitr hachbaght with it
ge ructl%gn ? qﬁe cho |energllc nlseuron}f;llal gtﬂll-ﬁwa s g e

maj f&ﬁ ggcgbe[se? aurtheleigeidenat iof vegeiSlathids agisena bcploa;ﬁé naftdh @ﬁ}&q%ly of
Alzlpeimey sﬂggeaes? a’glge,lcﬁl/{ “ﬁRﬁTrﬁil nﬁt he Ct%g&é‘g{s FERBFA la%ilﬁg b.ﬁ‘cgespemally

i C approa

of agg 002180 Teko Bthgfo%i’& nkd BeR dlkastes lﬂl@hinemlcoénd d’tgmtlve functlons which
eurotrans tter means of the inhibjtjon
mayadeddy tc ldotientés t Br %eb@ﬁﬂ Haday é@ﬂﬁ’ﬁﬁtﬁtt?f{ ﬂbart{)\‘?? (he gyarious neuro-

substitute for th
ot S PRSP BSR40 0 e
scalRe@&uabtid & fMusc allidliitieﬁgnt yt&eron\ah ipethvaye is p@eu‘tam mefigpdegenerative

post-synaptic 20 receptors. .It. has r ent
dls®h®mr wham thase ig ﬁéﬂdﬁﬂl‘&t@ |aEt1‘faﬁﬁ%lnF R 335U b[r%I kkl)%\llg{é”l For that
reafins B F LS ?ﬂ&%@?@?ﬁ%mg"ivne”‘%%ﬁ*é?‘éﬁ?a??’&f‘*%ﬁﬁ% T
neuthﬁf)a@@ﬂnﬁfeﬁ t(ﬁnhransienf tht 1a]nb;tlohA¢fzmty}@1011@pg@rggee or have sought to
er apeut.i c i.,es", Birkhaus 05t 4
proygie- %S@Ftlmﬁu%rfg‘ Seignt BUREFEIIT; glo?flg?lgﬁe eérfat%%sth;3 spolipereic
agotnﬂ"f)st pﬁbg&td' & eMRsn of the muscarinic type, which are specific for post-synaptic

M1 receptors.

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 et 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,
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25 nmenory-facilitating properties (Prog.

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

these properties are exerted as nmuch on mMmenic

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

the faculties of attention and vigilance

(Psychophannacol ., 1995, 112f -2- 195-205).

Furthernore, nicotine exerts neuroprotective effects . :
195-3 DhFrskgsmere, tnicasing iex et pR{BOPTagEYsCidtrth WHE TgiPgelaiReeitotoxic

Brain Res.. .1 ; 4, 8791 | of these findings

agengsaﬁlfcbl%? %ﬁu%l% t% r;imolge "ilgég’?\%ﬁ ? ; 1egrL;;:)'olem' ol ogi cal )

studi es that have shown a |ower incidence of

Al zhei ner' s di sease and_ Parki nson! s dj sease . kers.
All of thgset rdingsy ean ‘é"é’:‘&é’?@?agg’t %h%%edh‘é{v}é BHEUHPIPBEALSHIE G have

shovgl'i ;é?folw%? ihé}dé&% b QMHERL OfisdROndi BALEEHSs Fiehsedd smokers.

es of depression, anxiety or schizophreni a.
Furthdriv@kd, gevéral dtadieba@eve stosmnthetvahite ofi wiottineeinhths tepatnadngiof mood
. properties. Al of the therapeuti.c properdt.i f
disoFegbrrhes Bt Af SEPrer s AT OF PO RET BB DndgE Pftshov
that 3@SRLS hA &t%%&e‘ﬂmg&ﬂgs. 3t by ‘thteyché’i/hllﬁeh‘ltib qﬁqg&(ﬁiest &F Gedtineahd also
I C I

receptors, Iffer structurally and )
thosp dasonihed fogothet higofinio ragpess iapshlasad uper aptiiis with respaeicioecentral
and 9] 1 0 . .TIh ntral .receptors . .of ot a
ecep . 3088, SBe ol B bR SRR S, ARIE P o
(mug%%/ %ﬁ%&%ﬁbﬂﬁ! Tt gfkal Rcd s FRiyeidAp20dre tHRembieépmpRttet Gn the

of ‘nicotine (Life Sci., 1995, 56, 545-570).
centBéwervalls sitamend basubdenamplgaiedin the majodty of the thsgpgwsgetfects

R ..Ch , - d ,
ot isgig (53PS, SRo9t- SR 8] 530-026 ¢ 1072, 15(10).,

1003-1006 15 J. Am Chem Soc., 1987, 109(13),

4036- 4046, or a few patents or gﬁfent applications_s %ﬁ
Seversl BrugBnESsIEhEs TlatRal 98 Tod 030! 90 101 pddCvem; BeSRrd(12).
l,aim ¢ CQRE ai . lonQlond . hS i t G .
19 DR TR T e a5 310900 s 320 d s SRghcHREd), AsEthoG -
J. ABI. Chetg8est 1987al 0985 @086H#P4h)ne s fivapeteptsar matot guilicaions such
activity that is specific f i catini receptors, and,. .
os Titode Uk T 5achian g 207 Br W@ oinaf e, deshiibr, pud plabs coBPELEH Titaining
qy 0 ' ' .' teftidfces describ
¢ 10488 A0RuH0054 5L NS NESORT B crhcs ss o
suggppthiat titos® nomEeurkds Hea@e pBarnteslogicbleactivity-thainid specific for nicotinic

1, 2-di substituted cycl opropane,.conpounds ich Cq
receRfaEh Bichi TR0 eﬁa?fag.lyﬂf b BRHEC G PoPis ﬁf@g@n@f this being a
LN EHeHIN oA R t it by e e FGicARWPLTdAL  Applicati
novgepgg%#geOPﬁﬁgogﬁﬁ égpgdgﬁggﬁgfb?heeceE?#gI regéptorppfmlon
EP 5010 28Ipees4id?s 1Thegndrd @-diswistieshtyslopbpanse compeunds which are

nicotinic ligands.

The compounds of the present invention are therefore new and represent powerful selective
nicotinic ligands of the central receptor sub-type 04p2. 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.
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25 treatnent of deficiencies of nenory associated wth
cerebral ageing and with neuro degenerative di seases
such as Al zheinmer's di sease, Parkinson's disease,
Pick's disease, Korsakoffs disease and frontal | obe
and subcortical denentias, %nd al so for the treatnent
of nood di sorders, Touretté-s syndrone,
attention-deficit hyperactivity syndrone, tobacco
wi t hdrawal and pain -3- More specifically, the present
Morpg e 55 PR i BB RALRER PlnogBRdola t; ™ °
integer of from1l to 6 inclusive, Rl and R2, which may
be identical or different, each independently of the
ot her represent a hydrogen atom a l|inear or branched
(Cl-C6)al kyl group or an aryl-(G-C6)alkyl group in
whi ch the alkyl noiety may be |ynear or branched, 10 R3
and R4, which may be identi different, each
independenth§ of the otQ%r ragr esBnt a hydrogen at om
or a linear "Of al kyl group, wherein at
| east one of thd| two|groupd RNOIRR4 repréBents a
I i near or branched - C6) al group, R5 and R6, which
may be identRcal ON"different;2 each i ndependently of
the other represent a hydrogen atomor a |linear or
whegglBhched (Cl - C68) al kyl, hal ogen, hydroxy, |inear or 15
n QE&Q&B%%Q%gM&Q’EXe@N@ﬁB@ve nitro, Iinear or

branched (C2-C6)acyl, linear or branched

Ry a@n@lemh@hkmwlmxdb@tﬂgﬂﬂ or {hfﬁ:@g}ﬁ eaeh ndgpeadently of the other represent a
|haloalk I C
g”éffjm@ {9 1 rX Iflrald(rﬂ})u ng yl lfo%g Ag?a%uaéylo Ctl CﬁP]aHI()fl )group
St RdidhthHé gl DMOQ:Iﬂ)EmaS? ibe Uivoarloir fﬁ@abhemic br anched
(C-C6 Iky groups, .there bein understo g
R; apdRupWhichiasr/pe idgniitnd 8y dift eﬁ%ma%%n e]eﬁ @‘(?}69' %‘ﬁt"ﬂ%r represent a
%&d{ Lt alydnon ﬁHE&r*Bf'braﬂcﬂgégéfl 93511@1@@&%%1%&%1% 1@8Cdhe of the

ose gr oups optio
two groups Rz or R4 represents a hnear or branched (C,-Cg)alkyl group,

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

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;-Cs)alkoxy, linear
or branched (C,-C7)acyl, linear or branched (C;-Cg)alkoxycarbonyl, linear or branched
(C-Ce)trihaloalkyl and linear or branched (C;-Cg)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Ce)alkyl groups.
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substituted by one or nore identical or different

groups sel ected from hal ogen atons, |linear or branched
(C-Co6)al kyl, hydroxy, cyano, nitro, linear or branched
(Cl-C6) al koxy, linear or branched (C2-C7)acyl, linear
or branched (Cl-C6)al koxycarbonyl, Iinear or branched

(A -C6)trihal oal kyl and |inear or branched

(A -C6)trihal oal koxy groups and am no groups . 25, .
Prefarptd amaidupds ab e inuerddntaye greecoprpounds WREREHY 1 6F A PRI &GVing
h (dﬁ{?-CG)al kyl groups. -4- Preferred conpounds of the
the y tion are the conpounds wherein n is an integer

having the value 1. The substituents R and R2 that

are preferred according to the invention are a hydrogen
The gulesntuents Bi pich Barthagrary pagfemestiaqeordins joa fheyinvefisg e 5 Tydrogen

Even mor tituents Rl and R2 that
atomgnd apl%ré e?%rgfl%gg%'icﬁ%hﬁgﬁwg invention are a

hydrogen atom and a net hyl group. The substituents R3

and R4 that are preferred_according to the.inyentian
Eveinmeors Iyarbgorihe RUOFEIS 4oreungs [Gcup poeed acodihe to the

- st tet}g,( ang preferred according to
mveﬁ g%%&?ﬁ%ﬁggtr@%lﬁﬁo e% Eo atom and a hal ogen
atom Advant ageously, preferred conpounds of the
i nvention_are sennt S

e. conpounds  wherei.n R5., repr a
The isapigesmisaRe ﬁ?@\ﬁ{? gt %E At %@ﬁ%"%fﬁ% £ él-éenmgf %}8 Gehydrogen
atonpg{(pagi@mpéﬁ)ggpusly, preferred conpounds of the
I nvention are the conpounds wherein R5 represents a

hydrogen atom and R6 represents a hal ogen atom 15 The

nofation (1S v lIR 2R - follo e. of ..t
The GO 57 G Aeeet Reoihact sfoin o SRR g L Bydrogen
atork AEEMhAogandteine and hence that both configurations are

possi bl e. For exanple (1S, 2S),

(IR 2R)-2-mmet hyl -1 -[ (3-pyri di nyl oxy) met hyl ] cycl opr opana

L3R 9N ot 0960 BnhAERAT Gherein R

Advihidgeotis: génf?%?&ng&ﬁ@@é) &Eﬁgrgﬁeﬁ% DAL TS SBmBRERN Fherein Rs
repré@niyet Hayd dea yuedro pnd Ba repnesasts arhgdrogen atom.

(1R 2R)-2-et hyl -1 -[ (3-pyridi nyl oxy) net hyl ] cycl opr opan-

am ne The notation (R or S) followed by the nane of the
Evefi BRUAH asa @8 dsiye Sprifatd lgpBhRAUSH the invention are the compounds

wherein Rs represents a hydrogen atom and Re represents a halogen atom.

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

For example : .

(15,28), (IR,2R)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine signifies that the
product obtained, a racemic mixture, contains (1S,25)-2-methyl-1-[(3-pyridinyloxy)-
methyl]cyclopropanamine and (1R,2R)-2-ethyl-1-[(3-pyridinyloxy)methyl]cyclopropan-

amine

The notation (R or S) followed by the name of the compound signifies that the product
obtained is a an optically pure enantiomer. The presence of (-) and/or (+) indicates the sign

of the index of rotation.
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obtained is a an optically pure enantioner. The
presence of (-) and/or (+) indicates the sign of the
i ndex of rotation. 5- The notation (R'S) foll owed by
the nane of the conpound signifies that the product
obtained is a racem c m xture and hence that both
configurations are possiblé?'The notation (1S,2S)- or
(IR 2R) followed by the name of the conpound signifies
that the product obtained is an optically pur e

tlo nce_of n [
The FRECGD IFG; RSB TG Ress chiihe ToMeBind lgplE! 6 B pidduc
obtalnd®isSaceric mixture and hence that both configurations are possible.
(1R 2R)-(-)-N, 2-di net hyl -1 -[ (3-pyridinyl oxy) net hyl ] cycl
opr opanam ne di hydrochl ori de signifies that the

a .

e Bh@EYENL R R G2 B RBEF By e BULCOFRBIEIATR sifiics et he
prodﬁw cﬂﬁ@ﬂaiﬁsl’hel @bti&}iﬂy Qﬂ:l @nhidenar Thé presence of (-) and/or (+) indicates

2R - (-)- dlnethyl-l-[(s pyri dnryl oxy) met hyl ] cycl
the%ﬁﬂQﬂ%ﬁ@%ﬁﬁ@fﬂﬁﬁﬁﬂfochlorlde The a and (3 enantioners
Foréﬁ wnderstood to be the optically pure enantioners of

e  racemic mixture in question. In especially

(1S, 29vantl AgR)«(s)-Nandierthypi el pyrdingonymethid]cytloptppanamine

i BOREBRYE g iy i DIPRAEtpShFBRhy o R P SRR i

(1S, f?g@@’@edﬁl@th( L. [@ﬁbyméﬁh loxy)methyl]cyclopropanamme dihydrochloride or
Y ridi nyl oxy)nmethyl]cyc

(1R, &@} ()béfgihémm@hyl( &3 z;gyldmyﬁoxygmethylﬁ/cyclopropanamme dihydrochloride.
(IR 2R) - (+)-N, 2-di net hyl -1 -[ (3-pyridi nyl oxy) net hyl ] cycl
opr opanam ne (1S, 2S),

The (d Bnd (Fél gﬁazr[fﬁ)hik‘x‘s) § abe Lhderbybd db Myl ©X YoprRaiy Iphesy ehapiboRANS the
m ne - or

raceniRnRyre (in Jugstiont hyl - | - [ ( 3- pyri di nyl oxy) met hyl ] cycl opro
panam ne (1S, 2S)- or
(IR 2R)-(+)-2-nethyl -I-[(3-pyridinyl oxy)nmethyl]cycl opro

In efpRBialy AdvanB@eddsnadjer, preferred compounds of the invention are :

?QR 2R)-N, N, 2-trimethyl -1 -[(3-pyridinyl oxy)methyl]cyclo
propanam ne (1S, 2S)- or

(1S, ﬁéf)'%] (]V »: d}\l}leal(y%-réi-[E%%?rﬂ(l)i?&lbﬁﬁ)ﬁieﬂ%ﬂjc%l@ﬁo‘ﬁéﬁ@dﬁﬁ& hyl]cy

rép nam ne

(1S, ZSDROQR)? Z(R))(—)\Nlﬂ,ﬂfﬁeithmr I3-pytidipyI8x pymdtiylioyclopyopararhipe] ¢
(18 RSB D A e S oI g e IR Rp SR

(1S, @‘%GFJ%IQ%Q%WES?@ ﬁélgyl%%)mé?ﬁchgjaog arhind- {

I nyl ) okxy] me i met hyl cycl opro
(15, p9nor @R, 2t (re2-methyl-1-[(3 -pyrldmyloxy)methyl]cyclopropanamme

(18,28)- or (1R,2R)-(+)-2-methyl-1-[(3-pyridinyloxy)methyljcyclopropanamine

(15,25), (IR,2R)-N,N2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(15,25)- or (1R,2R)-(+)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,25)- or (1R,2R)-(-)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,25), (1R,2R)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclopropanamine
(1S,28)- or (1R,2R)-(-)-1-{[(6-chloro-3-pyridinyl)oxy|methyl}-N,2-dimethylcyclopropan-
amine

(15,25)- or (1R, 2R)-(+)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclopropan-

amine



10

15

20

25

(1S,25)- or (IR 2R)-(+)-

1-{[ (6-chl oro-3-pyridinyl)oxy] nethyl }-N, 2-di net hyl cycl o
propan- anmine -6- (1S, 29),

(IR 2R)-1-{[ (6-chl oro-3-pyridi nyl oxy] net hyl } - 2- net hyl cy
cl opropanam ne (1S,2S)- or (IR 2R)-(-)-1-{

[ (6-chl oro-3- pyrldlnyl)oxyIﬁethyI} 2- et hyl cycl opr opana
mne (1S,2S)- or (IR 2R)-(+)-1-

(18,39 6 812l [Bépmorcdanyn)iwjf)pmmm -k oY AR PR EN a

(1S, ﬁ(‘g\‘j Z(FQ%J?%)%%(%{E(QTCB 060 é ;%y%,dmaf RW])I%C)E%I}T% trﬁetwlcwl%rgpanamme
(1S, 2@% J[SB/(*] RYGHQAPY-Q PAEAEH1b1dE3 - Xﬁ(ﬂlﬁjl&ﬁ)yﬂmahyl(} FRr2R)yidytopropanamine
y

chl oro-3-pyridi ny ]]msthN} N, 2-tri thld%n
(1S,29)0(! Rﬁjﬁﬂaﬁ[éﬁ,ch]@rq-ig)ygg)n Yery methyl}y N,2 tr1methylcy opropandmine

(1S£$ %@emﬁ) c(+i 11k 66c1€1'31'o°§ §d19%/1 aé&;rggﬂhmx]v,wmrnxahymymz

propana
propahd&Rid®) - N, 2- di met hyl - 1- [ (3- pyri di nyl oxy) net hyl ] cycl opro

(18, f@m@m@x >N1Jzt(érc?b&rmﬁrpsfnd[lrpélogsmfahsﬂWéé(;%ﬁ?ﬁ%@ﬁ%ﬂlﬁye%|

nam ne (1S,2R) - or
pmp%%ig -(-)-N 2-di met hyl - I - [ (3- pyri di nyl oxy) met hyl ] cycl
(1S,2R)x OHHDSFIN pelimethS]-2H3- pyr1d1nyloxy)methyl]cyclopropanamme

(18, %42)?9% [Sl&,%%%[jsl z\ﬁf-fipgeth( IEY{QFBYH }/nyl yﬁxgt% ﬁgyciop%pzangﬁﬂl%t h
(18, ﬁk)Ro?@ Z%g)e} N%S-alhleh{ﬁ 199{3 IpSHidivy XY hiEzk oyl ipariginana
(1S, 2R), (1RyBERMK P -l{r@lﬁoﬁypyrcﬂlmﬂ)qxxﬂ@@lh*ﬂ Pejmetbperpaprapinggine

(15, %@ ééR ?@22 glefl}yl'r}'éﬁ(%ﬂynfhn?’%y%yerﬂll}g Cﬁ’y ogro%an ar{nﬁlyl ] cycl opr

(1S, QRPQH{QSDGN,Q\BZ%m%yK BN RidnloxyyRicthylleydlopropanamine
| oxy) met hyl | cycl opropanam ne (R or

R.SS; %2-)tmpqe‘@y2¥t[(3 -REEH)Y IY){I(@WV‘F PRV Fret hyl ] cycl op

|
e
(R ok SB(4 M\ei ertﬁﬁﬂt}fqu(ﬁ}pszhsdmp]mny)methyﬂcggopﬂoppxaacrmlnc;f t he

invention. 20 Anong the pharnmaceutically acceptable
aC| ds there may be nentioned, without inplying any

The 1§ eﬁ?ta!s Qb1 {YEE %Qaﬂtl@ﬁ'sﬁltsa@itﬁi a él'ﬁ RBERIAG a8&dpthble acid or base,

uric acid, phosphonic aci acetic acid,
of tlterpréﬂetred oeropotrsls foimian irdegralpagaif the ipyendigine aci d,
mal oni ¢ acid, succinic acid, glutaric acid, funaric
acid, tartaric acid, maleic acid, citric aC|d ascorbic

Amésd ﬂle PAhACuAEd S, accﬁﬁbﬁl@@eﬁw |t1£ﬂﬂ@ fa§ tacmdmlcmaﬁrpmnmm implying
aclid etc.. 25 Anpng the%armaceutlcally accept abl e
any pagisationh éxyérqeh&m@eacﬁé,nhy ABYmMiGacilo FUlRhH Pyﬁrcﬁg phosphonic acid,

acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying
any limitation, sodium hydroxide, potassium hydroxide, triethylamine, ferf-butylamine

etc..

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 (IT) :
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any limtation, sodi um hydroxide, potassium hydroxide,
triethylamne, tert-butylamne etc.. The present
invention relates also to a process for the preparation
of conpounds of forrmula (1), which is characterised in
that there is used as st arti7r_19 mat eri al a conpound of
formula (11) : -7- HH(CHz)~_ COOEt R R (Il) wherein R
represents a group sel ected fraom et hoxycarbonyl, cyano
and i socyano and re ?é%bﬂTQOQFér oup selected from
met hyl and 2-brono |, which conpound of fornula
(I'l) is reacted witfh tr\ nethyl sul phoxoniumiodide in
the presence of odium B5 hydride i nIBj met hyl

wheRH R%Pfegﬁﬂ Q @fb\% ge166P a¥Rdah &y chidbnl @yddd dnd R3tyalo and R

1) , R4 (CH2)n_i COOEt wherein R is as
reprefefits necerhep eietestrdy droananeiByl Rad ghbromopFepys vhaeh rrempperd of

fornula (I ich ¢ oun f I I “FoEad;
ol 812 e AL SPuBERPOUE Rl SOBLA O lsBl® ot otim
hydriled6 @enéthylt i HpkRE.H § Rl dEorsslingdn ! foamilly diDxi de in

et hanol to yield conpounds of formula (1V) : R3 COCH

(1v) , R4 (@2)n t wherein R3, R4 and n are as
defi ned herei ﬁ?&g{.‘?i ch compounds of ﬁgr mula (1V)
are reacted w,tH di ph %&I}_@@Q@EXI azige and tert-
butanol in toldene, in -Ipr e of triethylam ne,
wheteth Riiehdd«tenp duriltbote 4mirRa RaafdA) are asldefRBed\Bodorniida @)

(CH, )" COOEt V\herﬁin R3, R4 and n are as defined
whi neERd v faranlesi D@ esent s a tent - but oxycar bonyl

- either, when R represents an ethoxycarbonyl group, placed in the presence of sodium

~ e -~

hydroxide in ethanol to yield compounds of formula (IV) :

R COOH

’ ay

R} (CH,)—COOEt
wherein R3, R4 and n are as defined hereinabove,
which compounds of formula (IV) are reacted with diphenylphosphoryl azide and rert-

butanol in toluene, in the presence of triethylamine, to yield compounds of formula (V) :

|
R, NBoc
V),
R; (CH,),—COOEt

wherein Ri, R4 and n are as defined hereinabove and Boc represents a tert-butoxycarbonyl
group, which compounds of formula (V) are reacted with a compound of formula (VI) :

R —L (VD),
wherein R'| represents a group selected from linear or branched (C;-Cg)alkyl and aryl-
(C1-Cg)alkyl in which the alkyl moiety may be linear or branched and L, represents a
leaving group customary in organic chemistry, in the presence of potassium rers-butanolate

in dimethylformamide, to yield compounds of formula (VII) :
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group, which conmpounds of forrmula (V) are reacted wth
a conpound of formula (VI) : R, - Li (M), wherein R1
represents a group selected fromlinear or branched
(d-Co)al kyl and aryl- 20 (d-C6)al kyl in which the
al kyl noiety may be |inear _Qr branched and L1
represents a |eaving group customary in organic
chem stry, in the pre%?nce of potassiumtert-butanol ate
in dinmet hyI for mam' de, ito yield conmpounds of fornula
(V1) 8 ga NEo(CH2) -1 COOEt  wherein R3,
R4, R I, Bo re As defined her ej gbove, t he
totality of t conp Z(,_q fo(ggula (\e;;\n Ad (V1)
constituting $e conpou slofco formula (MII1) : R
R3 %(CH (MII) , R4 CH2) -1 COOEt wherein R3, R4, Boc
whef?eﬂan Al R, a8 @'@M&@ agﬁéﬁiéa%%lﬁab@ﬂg RL is as defined
forul a % ounds of fornula (VIII) are

the tota!htje iof Hies cpnpowdlsi of ﬁoneulpngﬁem@e%lﬁ) eonsHENtiEE e £geppunds of

in &}]gnhydrous solvent to yield 10 conpounds of

R EHE (1X) : RL R3: R4 (CH2)~OH wherein R3, R4,

Boc, n and R are as ®&efined herei nabove, which

conpounds of formyla ([IX) are either reacted with

tri phenyl phoBgp iaNBOtCetrabr ononet hane in ether to

yi el d conpoundsyof—Kormula (X) Rl (VIII)

R (CH,) +—COOEt

wherein Rs, Ry, Boc and n are as defined hereinabove and R is as defined for formula (I),

which compounds of formula (VIII) are :
* either placed in the presence of a reducing agent in an anhydrous solvent to yield

compounds of formula (IX) :
R,

|
R, NBoc
(IX),
R/ (CH,).OH
wherein Rs, Ry, Boc, n and R are as defined hereinabove,

which compounds of formula (IX) are either reacted with triphenylphosphine and

tetrabromomethane in ether to yield compounds of formula (X)) :
R
1

|
R3>A<NBOC .
R; (CH,) Br

wherein Rs, R4, Boc, n and R are as defined hereinabove,

which compounds of formula (X) are reacted with a compound of formula (XI) :

R, N OH
| XD,
=
R; N

wherein Rs and Ry are as defined for formula (I), in the presence of caesium carbonate in

butanone, to yield compounds of formula (XII) :
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R3ANBoc (X) , R4 (CH2),Br 15 wherein R3, R4, Boc, n
and RI are as defined herei nabove, which conpounds of
formula (X) are reacted with a conpound of fornmula (XI)
::0H N wherein R5 and R6 are as defined for fornula
(1), in the presence of caesium carbonate in 20

but anone, to yield conpounds of formula (XIl) : -9- Rl
R3\ NBoc (XIl) R4/y (CH2~O R6 R5 wherein R3, R4, R5,
R6, R1, n and Boc @re as defined herei nabove, which
conpoundgﬁof f §O§XII) are placed in the presence
of hydro i to yleld d8H#pounds of

fonnula (1/ jcular Lase Yf e compounds of 5
R P@&:@HQN |/ ay/a

formula (% : )n0 R6 RS
wherein R, R3, R4, R5, R6 an are as defined

her ei nabove, which conpounds of Yormula (1/a) are: -
either treated with formc acid a an aqueous

whe{eﬂi;gfllaeﬁ}’q& R?lrf"a{ddqg‘oct e Vi 8dfthed 10rcaRBP@INDs of formul a

, particul ar case of the conpounds of formula
whighlyompounds of formula (XII) are placed in the presence of hydrochlonc acid in

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

NH
=N (I/a)

(CH)—0 N/ R,

formula (I) :

Rs
wherein Ry, Rs, R4, Rs, Rg and n are as defined hereinabove,
which compounds of formula (I/a) are:
- either treated with formic acid and an aqueous formaldehyde solution to yield

compounds of formula (I/b), a particular case of the compounds of formula (I) :
\1
R3>ZL<N”CH3 N (i)
R/ (CH,)—0 \ / R
R;
wherein Ry, Rs, R4, Rs, R and n are as defined hereinabove,
- or reacted with a compound of formula (XIII) :
R'; —L; (XII),
wherein L, is as defined hereinabove 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, under the same conditions as the compounds of formula (V), to yield compounds

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



R RBN-CH3 -N (VWb) 4 (CH2~0 \ R6 R5 wherein R, RS,
R4, R5, R6 and n are as defined herei nabove, - or
reacted with a compound of forrmula (XIIl1) : R 2 -Li
(XI'11), 15 wherein L1 is as defined herei nabove and R 2
represents a group selected fromlinear or branched
(g -0C6)al kyl and aryI-(Cj-T%Walkyl in which the al ky
noi ety may be linear or branched, under the sane
condi tions as the &npounds of forrmula (V), to yield
conmpounds  of fornqla (I/c), a particular case of the
conpoundspof foxnmulda—€R) : -10- R3 NR z (th) R4
(CHzr - O R63 rein Rl, R3 R5, R6, nd R 2
are as defd ped he 'ﬁgpoy ' conmpounds of
fornul a (d%ﬂl) are ¢ 2ngj fed Wi th fornic acid
and an aqueous fornmal dehyde so on toyield 5
compounds of formula (XIV) : R 1 NCH3 (XIV) R4
(CH2 COOEt wherein R1, R3, R4 and h are as defined

whelt9f RI, IFADBY,R 5, R%, oind R'eateed defimedsheedeaboven, @ - with
hydrochl oric acid in di oxane

or which compounds of formula (VIII) are :

* either treated with formic acid and an aqueous formaldehyde solution to yield

compounds of formula (XIV) :

R’

R, >A<I\\I——CH3 vy
R; (CH,)7—COOEt
wherein R';, R3, R4 and n are as defined hereinabove,
* or treated, in succession, :

- with hydrochloric acid in dioxane

- and then with a compound of formula (XIII) as defined hereinabove, under the same

conditions as compounds of formula (V), to yield compounds of formula (XV) :

R,

\r
R3>A< 2 (XV) ,
R (CHZ);l—COOEt '
wherein R'j, R'2, R3, R4 and n are as defined hereinabove,

which compounds of formula (XIV) and (XV ) are placed in the presence of a reducing

agent in an anhydrous solvent to yield compounds of formula (XVI) :

R’

R3>A<N_R'2 oV,
R; (CH,—OH

wherein R';, R'5, Rs, R4 and n are as defined hereinabove,

which compounds of formula (XVI) are reacted with a compound of formula (XVII) :
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10 - and then with a conpound of fornmula (XII1l) as

defi ned herei nabove, under the same conditions as
compounds of fornula (V), to yield conmpounds of fornula
(XV) : R 1 3 RANRZ2 (XV) R4 (CH2)~--0O0CEt wherein
R1, R2, R3, R4 and n are gs def i ned herei nabove,

whi ch conpounds of fornuld](XIV) and ()CV) are placed
in the presence of a reducin 15 agent in an anhydrous
solvent to yieldFs %ﬁkornula (XVI) : R 1

R3AN-RI 2 (XVI), R4 _(}'Whebg)iﬁﬁ R I, R2, R3, R4
ergjnabove, %h conpounds of

and n are as defined

formula (XVI) ar §d with a conpound of formula

(XVI1) -11- R6 Hal® (XVIl), R6 N wherein R5 and R6 ar
whefetn Rehhd @ Aremeidafibel berainabas! anﬁééﬂet@éﬁ@ﬁ@ﬁ%a&r@ﬁméﬂ&fmﬂne

fluorine ato in the |
stont, oy B TSHOF L HORSEBe B SHars ‘BobETh oS bield pomparpds of
fom‘%.\ll ﬁ)R> a%aﬁ’@&ﬁér@dé@éftﬁ@@&n urdBef fempybds of fornul a
R3r AR 2 -N (I/d R4 (CH2) OR6 R5 wherein
R1, R2 R3, R4, Rfl R6 and n are as defined
her ei nabove,
R, N—R, —N (1/d)

R; (CH)—O \ / R,

R,
wherein R', R'5, R3, Ry, Rs, Rg and n are as defined hereinabove,
which compounds of formula (I/d), when R'; represents a benzyl group, are reacted with
hydrochloric acid in the presence of palladium hydroxide in ethanol to yield compounds of

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

o
R, >A<N 2 —N W)
R; CH—o—\ ) Rs

Ry

wherein R, R3, R4, Rs, Rg and n are as defined hereinabove,

or which compounds of formula (VIII) are :
* treated, in succession, :
- with hydrochloric acid in ethanol,

- and then with aqueous sodium hydrogen carbonate solution, to yield compounds of

formula (XVIII) :
1111
R, NH
(XVIL),
Ry (CH,).—COOEt

wherein Ry, R3, R4 and n are as defined hereinabove,
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whi ch conpounds of formula (1/d), when R 1 represents a
benzyl group, are reacted with hydrochloric acid in

t he presence of palladi um hydroxide in ethanol to yield
conmpounds of forrmula (Fe), a particular case of the
conmpounds of fornula (1) H, R3)>NNR 2 -N (I/e) 4

(CH2~0 \ / R6 10 R5 wher i ¥ R 2, R3, R4, R5, R6 and n
are as defined herei nabove, or which conpounds g

whlch(mmpbaniswflfbl)mldﬁ EXVTH) areseacted, Withbeveleaplarile, i the pygserpe of

triet %@%‘é?g@ &Iﬁ C#I% L{b?%%jo%? fgﬂqﬂ%lgﬁ )¥Mot|;| el d

compounds of forrrula (X\(Z)II) R R3 NH(XVIII) R4
(CHz) ~_I COOEt vvhereR R4 and n are as defined

her ei nabove, -12- whi'sh 3 of f( ﬁ}]l a (Xvill)
are reacted W,th zoWl chllpri de| glr% presence of
triethyl am ne | ahydr of v ag to yi el d conpounds of

formJIa(XIX)R H.) R3 Ay XIX) (CH2) _1 COOEt
wherein Rl, R3! R4 and &t e as defined herei nabove,
wherein Ry, Rs, R4 and n are as defined hereinabove,

which compounds of formula (XIX) are placed in the presence of a reducing agent in an

anhydrous solvent to yield compounds of formula (XX) :

AR ™

(CH,)—OH
wherein Ry, Rs, R4 and n are as defined hereinabove,
which compounds of formula (XX) are subjected to the same reaction conditions as the
compounds of formula (XVI) to yield compounds of formula (I/f), a particular case of the

compounds of formula (I) :

>A( A@ W

(CH,) —

wherein Ry, R3, R4, Rs, Rg and n are as defined hereinabove,
which compounds of formula (I/f) are subjected to the same reactions conditions as the
compounds of formula (I/d) to yield compounds of formula (I/a) as defined hereinabove, a

particular case of the compounds of formula (I),

or which compounds of formula (IX) are :
- when R, represents a hydrogen atom, reacted with hydrochloric acid in dioxane to yield

compounds of formula (XXI) :
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5 whi ch conpounds of formula (Xl X) are placed in the

presence of a reducing agent in an anhydrous sol vent

to yield conpounds of formula (XX) Rk R3 N ~R4 (CH2)r

OH wherein RL, R3, R4 and n are as defined

her ei nabove, which conpounds of formula (XX) are

subjected to the sane reacti®on conditions as the 10

conmpounds of fornula (XVlI) to yield conpounds of

formul a (I/f)ng par |cu5@{ case of the conpounds of

formula (1) R4 (CHZXEIFON R 6 RS

wherein R1, R3, R5; R6 and n are as defined

her ei nabove, whRéh comp6dids—d®Hformula (1/f) are

e e ns conditions as the 15

Whm%HPR %%gg %h%%J g??%;g§&?% yi el d conpounds of
wmchofomploandsl quaﬂonaalac(e@{Imeﬂ: mJeetedabmhfesmm repetidrisg@hditions as the

case of the cqonpounds_ of for 0 |ch
comeioRgbGhESTIOR oVt a1 soraas O Fuhih e i sgor the
r h&igeed sitéi hemistry of
comUHOESE 41 SECk STy O 1 b g iy o
(CHY)) in réRetiohGel2)ne @-the substltuents Rz or Ry, Wh1ch represents an alkyl radical,

while the other substituent R3 or R4 represents a hydrogen atom :

NH,
=N {’g) ,

(CHz)——O \ /R

R

wherein Rs, R4, Rs, Rs and n are as defined hereinabove,

5

or which compounds of formula (IIT) are :
- either, when R represents an isocyano group, reacted with lithium aluminium hydride in

ether to yield compounds of formula (XXII) :

R

; NHCH,
(XXID)
'R

4 (CH,)) OH
wherein Rs, R4 and n are as defined hereinabove,
which compounds of formula (XXII) are reacted with a compound of formula (XVII) as
defined hereinabove, under the same conditions as the compounds of formula (XVI), to

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

R, NHCH,
—N (I/h)
R

4 (CH);—0 \ R

R

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

- or, when R represents a cyano group, reacted with sodium borohydride in tetrahydrofuran
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wherein R3, R4 and n are as defined herei nabove, which
conpounds of fornmula (XXlI) are subjected to the sane
reactions conditions as the conpounds of forrmula (XVI)
to yield conpounds of formula (l1/g), a particul ar case
of the 5 conpounds of forrmula (I), the conpounds of
formula (1/g) having cis st &t rocheni stry of (CH2)" in
relation to one of the substituents R3 or R4, which
to yiekjroagenhds aifoahtlyl(XXad) cal , while the ot her
substituent R3 or R4 represents a hydrogen atom: R3
i NHz R4 (CHAT R R5.Cwherein R3, R4, R5, It6 and n
are as defined he ove, 10 or whiefilhonpounds of
formula (111) g€ : - bf—lrf{% when R represents an
i socyano group, ‘react ed W H1 it hi um al um ni um hydri de
whekdin R@,tfth(&{ndtmary ia@ﬂ@ﬁx&ﬁm&ﬁe;imﬂn@v% formula (XXI1I) OI: R3
ANHCH3 (XXI'l) , R4 (CH2)nOH wherein R3, R4 and n are
whiglbCaTaNIHEHOh S BT HaUEPRD) A5 N oMb SR CGEoN BT oRe os the
: f(gtmv a (Xvil) as
Comé)éﬁdﬁ)eoé?ﬁg}%???é@sgwe&%%%Irlﬁ?%ggggﬁgﬁglgndi ti (b)hs( as t%e
conpounds,of fornul@g(Xvl), to vyield conpounds of
formul a (Bﬁ articul ar caﬁ: of the C%Q] nds of
formula (| i 9 A XNHCH3 - /h) R4 (YA O R6 RS
wherei n R4 R4, RICHRB—= ar Jdefi ned
her ei nabove, 20 - or, when resents a cyano group,
reacted with sodi um borohydride\,n tetrahydrofuran -14-
to yield compounds of formula (XXf11)
wherein R, R4, Rs, Rg and n are as defined hereinabove,

which compounds of formula (XXIV) are placed in the presence of an aqueous solution of
hydrogen peroxide and lithium hydroxide in ethanol to yield compounds of

formula (XXV) :

R, CONH,
= XXV),
R

4 (CH)—O0 \ R,

R;
wherein R3, R4, Rs, Rg and n are as defined hereinabove,
which compounds of formula (XXV) are reacted with bromine and potassium hydroxide in
water to yield compounds of formula (I/i), a particular case of the compounds of
formula (I), the compounds of formula (I/i) having cis stereochemistry of NH; in relation
to one of the substituents Rs or Ry, which represents an alkyl radical, while the other

substituent Rz or R4 represents a hydrogen atom :

R

NI,

3

:>¢C¥</ —N 1)
R

4 (CH)—O \ / R

R,
wherein Rs, R4, Rs, Rg and n are as defined hereinabove,

which compounds of formula (I/i) are subjected to the same reactions conditions as the



R3 %/ /CN R4 (CH2) OH wherein R3, R4 and n are as
defi ned herei nabove, which conpounds of formula (XXl I1)
are subjected to the sane reaction conditions as the 5
conmpounds of fornula (XVlI) to yield conpounds of
formula (XXIV) R3 >L( -N (XXIV), R4 (CHAT -O R6 R5
wherein R3, R4, R5, R6 and W are as defined
her ei nabove, which conpounds of fornula (XXIV) are
compbasichfifarmile (Pretenck afmmnndyebusulkadli) iaoparegular case of the
hydr eroxide and |ithium hydroxide in ethanol to
Cowgwcg%gg?@ﬂ%éé-of 10 formula (XXV) : RBACONH2 N ( XXV)
R4 (CH2)T-O - R6 R5 QM]Berein R3, R4, R5, R6 and n are
as defined hereinabovle,” which conpounds of formula
(XXV) are rﬁ?cte Wi brom ne and pot assi um hydr oxi de
in water to’yi Conpatidds of roula (1/4.), a
particul ar e of Y he conpou d'§&of 15 foﬁmla (1),
the conpound® of f okl imBsci s
stereochem stry of NH2 in rel at+6n to one of the
substituents R3 or R4, which reprgsents an al kyl
radical, while the other substituént R3 or R4
wherap ResRnRs, Bs imddr aigen defimat heraRBborg2 R4 (CHAT-O ¢ R6
R5 wherein R3, R4, R5, R6 and n are as defined
her ei nabove, 20 which conpounds of formula (1/i) are

5 the $6tRIi9CEE et BorhPSurtaeF fopacki @AY 16 QDY tdmntutiag hbeotality of the

compounds of the invention, which are purified, where appropriate, according to

according to a conventional separation technique, and which are converted, where

appropriate, into addition salts thereof with a pharmaceutically acceptable acid or base.

10 The compounds of formulae (II), (VI), (XD), (XIII) and (XVII) are either commercial
products or are obtained according to conventional methods of organic synthesis well

known to the person skilled in the art.

According to one embodiment of the invention, in the case where one of the substituents
R3 or Ry represents a linear or branched (C;-Ce)alkyl and the other substituent R3 or R4
15 represents a hydrogen atom, compounds of formula (I) with cis stereochemistry of (CHy)n

in relation to the substituent R3 or R4, which represents an alkyl radical, of formula (I/) :

R3
R4
R 0 R
° X ; }\T l w,),
= R,
R N

wherein Rj represents a linear or branched (C;-Cg)alkyl group, R4 represents a hydrogen
atom and Ry, Ry, Rs, R and n are as defined for formula (I),

20 can be prepared starting from a compound of formula (III/;) :
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15 conpounds of fornula (1/a) to yield conpounds of
formula (I/j), a particular case of the conpounds of
formula (1) : CH 3 ANCHB N (U) 4 (CH2)n O~ R6 R5
wherein R3, R4, R5, R6 and n are as defined

her ei nabove, 5 the totality of the conpounds of fornula
(I/a) to (I/]) constitutingighe totality of the
compounds of the invention, which are purified, where
appropriate, according to conventional purification

techni ques, whi beC@@par at ed |mnp)the|r di fferent
i soners accordin a conventi onal separatlon
t echni que, and ich a , Where appropriate,
into addition salts thé?%gf ﬁﬁ?@ﬁg pharnaceutically
whe?q%% g ,t abl ; aa%%% gef%lﬁa,shplsehgga\-frel(q %1)'(1: g(i}nt tﬁg{p%rsghl:le o? sodium
hydSRUdTRE E{Bhﬁél to Qfeﬁﬂétﬁﬁp%tﬁﬁs éf]%nﬁl@ltaﬁl\ﬂ/‘?)d: according to
conventional fethods of organic synt’hesis well known

to the person Rkl|| d i art. Acc ng to one
enbodi nent of th ?C%ﬁf in the c@&g,mhere one of
the substituents/ R3 §r R4 represents a |linear or
branched (CI-CB)aIkyI érid,); RECGIHter substituent R3 or
R4 15 represents a hydrogen atom conpounds of fornula
whetdin Ry R endirsars ket €aeh dwicsdabyvef (CH2)~ in relation to
the substituent R3 or R4, which represent
wh1<|:hagcpl§%qun o P! {1l éTV(/])/ qry reaRged wAh R %nglpfospﬂo_ljykﬁ%dwand tert-
buta38] N YRS I B Brd BRI ST R By Bmid N A e @ coRfBBEREH formula (V/
]lﬁﬁg{c%@gFRIF S?BSp eR4 rep¥esenf§§%e hyd rgﬁ atgﬁFE%( )
Rl, R2, R5, R6 and n are s defined for fornula (1),

)A( oo

(CH,)_,-COOEt

wherein Rs, R4, n et Boc are as defined hereinabove, which compounds of formula (V/;)

are reacted with a compound of formula (VI) as defined hereinabove, in the presence of

‘potassium zert-butanolate in dimethylformamide, to yield compounds of formula (V1/1)

>A( - o

(CH,)_,-COOEt

wherein Rj, Ry, n, R'; et Boc are as defined hereinabove,

the totality of the compounds of formulae (V/;) and (VI/;) constituting the compounds of

formula (VII/;) :
>A( -

(CH,), ,-COOEt

wherein Ry, R3, R4, n et Boc are as defined hereinabove,
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20 can be prepared starting froma conmpound of formula
(rr1/1) -16- R4, COOEt R3 (CH,), _,-COCEt wherein R3,
R4 and n are as defined hereunabove, which is placed in
the presence of sodium hydroxide in ethanol to yield
conmpounds of fornmula (1V/1) : R4l /COON (1V/1), R3
(CH7)n_1-COCEt 5 wherein R317R4 and n are as defined
her ei nabove, whi ch conmpounds of formula (1V/1) are
whidheetpednds ditfodhda €Wl phesphor yl azide and tert- butanol

| nF t;oeﬁlﬂuﬁegin%%@ t he 501% v;_r%c %qogqgtgéﬁse%a?@migi E{cx}é' eltgi yield

Sl of foi mlp]zrel n R3, R4, n et Boc are as defined
CornEerel r?aboove Wwh conmpounds of fornula (V1) 10 are

reacted with a conpound formula (VI) as defined
her ei nabove, in the pres nce of potassium

tert-but anol atB,, I methWyCHonnani i dQVIH pyyield
conpounds of for 1/1) R | NBoc (M /1)

(CH2) n_1p n, RL et Boc are
as defl ned here? nabove(&flﬁ 95?55#”3, of the conpounds
of formul améV/ 1) and (VI/1) constituting the conpounds

wheggin Ry.855 By ad B apoAs|dedipeghereinghqve.. | NBoc /yami (~1)

- or treated in succession with hydrochloric acid in dioxane then with a compound of
formula (XIII), as defined hereinabove, in the presence of potassium tert-butanolate in

dimethylformamide, to yield compounds of formula (IX/;) :

)A( o

(CH,)_,-COOEt

wherein Ry, Rs, R4, n and R'; are as defined hereinabove,
which compounds of formulae (VII/1), (VIII/;) and (IX/) are placed in the presence of a

reducing agent in an anhydrous solvent, to yield compounds of formula (X/}) :

f|<1
R (CH,).-OH

wherein R", represents a Boc or CHj group and R’ and Ry, R3, R4 and n are as defined
hereinabove, '
which compounds of formula (X/;) are :

* either, when R"; represents a Boc group, placed in the presence of hydrochloric

acid in dioxane to yield compounds of formula (X1/;) :

1’11
R>A(NH X1/,)
I
R{ (CH,),-OH

wherein Ry, R3, R4 and n are as defined hereinabove,
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R3 (CH2)n_1-COCEt wherein R, R3, R4i net Boc are as
defi ned herei nabove, 17- which conpounds of fornula
(MII'l1) are : - either treated with formc acid and an
aqueous formal dehyde solution, to yield conpounds of
formula (M11/1) : RL R4 1A§CHS(VIII/i) R3
(CH -O0OCEt 5 wherein RI, R4 and n are as defined
her ei nabove, - or treat ed in succession with

the doyghoueds afifounlet G/ rendi(B¥arenstiferngibe isompewiAsed fermpta (X1I/1):
formula (XI'11), as defingd hereinabove, in the presence
of potassiumtert-butanolate in dinethylformamde, to
yi el d corrpoun of la (IX1) R R4 NR2 (1X 1)
R3 (CH2)" tn RlL, R3, (RM/)n and R 2 are
as defined here| , Which conpounds of fornul ae
(VM1/71), (MIIRL) and {? L@Hare pl aced in the presence
of a reducing agent ih & anhydrous solvent, to yield

oynd r rR2 (1) R3(CH2L OH
he%%@?@iq%’ %’%rgélgrﬂ;%é%% é@ﬁé{ egggregirab%i% group and R 2 and
WhidRI corifRunB ofi ficknnuila(EI143 anherfeaa:teaﬂ withScdnegroendabb femuldh (}é‘ﬁﬂ) as

o TSR AA T Ml ¢SS, o i
compéﬁg{d‘g SR k&frhﬂ‘a Slﬁa%q phﬂlcqlaP SRBBf iR c&Sh@an&Qﬁ'ﬂ@Mﬁ\ﬂ& (19f

onnul
1|11
SAA -
=N
R3/ ) (CH,),-O —<\:_/2—R6

R;

wherein Ry, Ry, Rz, R4, Rs, Rg and n are as defined hereinabove,
and the compounds of formula (I/a;) are purified by chiral HPLC and then converted to
salts using an ethanolic solution of hydrochloric acid to obtain the chlorinated salts of the
two corresponding (-) and (+) isomers,

* or placed in the presence of triphenylphosphine and tetrabromomethane in ether to

yield compounds of formula (XII1/;) :

1|11
R, NR', (XIII/,)
R (CH,) -Br

wherein Ry, R3, R4, R"; and n are as defined hereinabove,
which compounds of formula (XIII/}) are reacted with the compound of formula (XI), as
defined hereinabove, in the presence of caesium carbonate in butanone, to yield

compounds of formula (XIV/}) :
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RA NH (y7 "'/1) R3 (CH2)n OH 20 wherein R, R3, R4
and n are as defined herei nabove, -18- the conpounds of
formulae (X/1) and (XI/1) constituting the conpounds of
formula (XI1/1): R Ra/NRz (XII/l) R3 (CH2)n OH
wherein Rl, R2, R3, R4 and n are as defined

her ei nabove, which corrpoun‘d@'of formula (XI1/1) are
reacted with conmpounds of fornmula (XVIlI), as 5 defined
her ei nabove, in the pResence of potassium
tert-butanolate in DI\/EO, to yield conngg\/ds of formul a

(1/al), a paktigyl ar WRSe of the conpou of formla
(1) Rl R4 "n)}@%j (CH2 O R6 R5 wherein R1,
R2, R3, R4,R , and n_aré& as\defined herei nabove,
and the conpounds dfHhbr@m Kesare purified by
chiral HPLC and then convert 10 salts using an

et hanolic solution of hydrochlomR c acid to obtain the
chlorinated salts of the two cofrespondi ng (-) and (+)

whe}eﬁpﬁﬁ S, Ry, R RPIRAG 684 1 Brd Q1 RE&BIRRERa R ve,

tri phenyl phosphi ne and tetrabrononethane in ether to

whichi @ingpocodspolfodsulaf(XTB# rubleen(Bb Intpregents RBoc @puR) arp/placed in the

e SRt S A e b A8l B Fpaiutar
Case@(lﬂ{édogﬁpoaﬁ@s seeah@d (Wi:th the conpound of fornula (XI),
as

1|{1
Ry NH /b))
: —N
R{ _<j_2_

(CH),-0— )R

R;

wherein Ry, Rs, R4, Rs, R and n are as defined hereinabove,

and the compounds of formula (I/b;) are purified under the same conditions as the
compounds of formula (I/a;),

it being possible for the compounds of formulae (I/a;) and (I/b;), when R; and/or R
represent a hydrogen atom, optionally to be treated, prior to purification, with formic acid
and an aqueous formaldehyde solution to yield compounds of formulae (I/cy), (I/c') and

(I/c"y), particular cases of the compounds of formula (I) :
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defi ned herei nabove, in the presence of caesium
carbonate in butanone, to yield conpounds of fornula
(XIV/I1) : -19- RR (XIV/1) >4r Tiall 2 R3 (CH2),;-OR6
R5 wherein Rl, R3, R4, R5, R6, R'2 and n are as
def i ned herei nabove, which éynpounds of formula
(XIV/1), when R'2 represents a Boc group, are placed in
the presence of hydrochloric acid in dioxane to yield
compoundscpf formula (I1/bl), a particular R case’ of
t he conpof nas of formula (1) : R R4\ iH |/bl) -N
rR3 CHQ). R6 R5 wherein R H:R6 and n
‘a e ed her ei nabove, and th ounds of ——y

(I/bl) urified undeg digion
RAs the'( o grmula (1/al), 105 E@?ng\l /R
possi bl e fior th oufds of formul ae (hat) and

(1/b1l), when R andhor R2 represent a hydrogen atomgi,
optionally to be tr ed, prior to purificakipn, wth
fornic aci@) and an aqueous f oppml dehyde sol Ution to
yi el d conpounds of formulae (1fcf), (1/c',) and (1/c"

), particular casesgof the c nds of formla (r)y :
-20 R CH3 R N R4
{7e")
(CH,), O—Q—R

R;

wherein Ry, Ra, Ra, R4, Rs, Rg and n are as defined hereinabove,

which compounds of formulae (I/c;), (I/c) and (I/c";) are purified under the same

conditions as the compounds of formula (I/a;).

According to another embodiment of the invention, in the case where one of the
substituents Rs or Ry represents a linear or branched (C;-Ce)alkyl and the other substituent
R; or R4 represents a hydrogen atom, the compounds of formula (I) with cis
stereochemistry of NR|R; in relation to the substituent R3 or Ry, which represents an alkyl

radical, of formula (I/) :

R,
R
R, -0 4
AN g II\I/Rl ),
~
R N R

wherein Rj represents a linear or branched (C;-Cg)alkyl group, Ry represents a hydrogen
atom and Ry, Ry, Rs, Rg and n are as defined for formula (I),

can be prepared starting from a compound of formula (II/3) :
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N41' R3 (CH2)1 0/ R6 R3 (CH2)COR6 RS (I/cl) CH3 5
RA>Lc_ NCH 3 NR3 (CH2)n 0 R6 -G - Rs wherein R, R2,
R3, R4, R5, R6 and n are as defined hereinabove, which
conpounds of fornulae (1/cl1), (lI/c'1l) and (I/c"1) are
purified under the sane caopditions as the conmpounds of
formula (1/al). 5 Accordindg to another enbodi ment of
the invention, in the case where one of the

substi t uent sR R4_repres@UGEta |inear or branched
(Cl-Co)al kyl a ot her 'substituent (IR3 or R4

represents ap| drog&n atom the conpounds of formula

(1) with cis™3stereo®henmi stry of NRIR2 in relation to

the substituent R3 or R4, which represents an al kyl
whereadRg akepreednts ar pyAn ¢l i@pymmoRarouR andNRR| Re | gngh n arfRas ppfined
h e.N (%p mg%hein R3 represents a linear or branched
er%@ﬁ-@ﬁy‘i yl group, R4 represents a hydrogen atom and

o citibr, Wen BOrepBeA8 dnNs@yBn@srolgf isnaskelan tﬁ@{pﬂ@bﬁce( df)a reducing
can be prepared starting froma conpound of fornula
agen( fldn2ynhydrous solvent to yield compounds of formula (111/2) :

RW(CHZ)H-OH
(/) |
R

3 NHCH,

wherein R, Ry and n are as defined hereinabove, which compounds of formula (III/) are
reacted with a compound of formula (XVII), as defined hereinabove, in the presence of a
strong base in an dnhydrous solvent, to yield compounds of formula (I/a;), a particular case

of the compounds of formula (I) :

—N
>A<(CH2)H-O —<\:/27R6 1)
3

R
R NHCH, Ry
wherein Ri, R4, Rs, Rg and n are as defined hereinabove,

e or, when R, represents a cyano group, is placed in the presence of sodium borohydride in

a water/tetrahydrofuran mixture to yield compounds of formula (IV/5) :

R, (CH,) -OH
(Iv7),
RS CN

wherein Rs, R4 and n are as defined hereinabove, which compounds of formula (IV/;) are
reacted with a compound of formula (XVII), as defined hereinabove, in the presence of a

strong base in an anhydrous solvent, to yield compounds of formula (V/3) :

—N
R‘>A<(CH2)“'O‘<\:/2‘R6 V1)
2/,
R CN R

wherein Rs, Ry, Rs, R¢ and n are as defined hereinabove, which compounds of formula

(V/,) are placed in the presence of lithium hydroxide and hydrogen peroxide in ethanol to
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-21- R4, (CH2)n-1- COCEt R3 Ra wherein Ra represents

a cyan or isocyano group and R3, R4 and n are as

defined hereinabove, which : either, when R

represents an isocyano group, is placed in the presence

of a reducing 5 agent in an anhydrous solvent to yield

conpounds of fornula (111/2§2FM4~ [~ "/ (CHZ)n OH ~/

(111/72) R3 NHCH3 wherein R3, R4 and n are as defined
yielhemeiouaboeieformhiadNIgonpounds of fornula (111/2) are

reacted wth a conmpound of forgula (XVII), as defined

her ei nabo iR the ﬁresenc of\a _strong base in an

anhydr ous 0 ‘ \Qo ouhds of fwr yul a

(1/a2), a pagrticolar case t he conpourfds of

formula (IR : ékﬁgngo R6 (R, ) / az R3 NHCH3 R5

wherei n R3, R4 R5 nd n are as defined

b r, e yof

whellL B RERE e B MRS Bl BRERGESe M GURTAnBORE of Brme
(VI/¥yadre pldced ﬁmhb&pmfswcamfrpoxztsm hypiryxieé dnd: (bnpmilun ds vafter to yield

fornula (vl yn-OH (1V/2) 15 R rein R3,
compoungs 91 fpramE é@z #ﬁ F?éF%?é?gBB POYRAF & efeﬁgac@nds of

formula (1V/2) are reacted witiy a conpound of formula
(XVI 1), astefl Qﬁq ng he presence of a
strong base’ | ygTous ent® to yi@bg conpounds
of fornula RaA(CHZ)n Ojk R6

5

wherein Rs, Ry, Rs, Rg and n are as defined hereinabove, and the compounds of formula

(I/ay) and (I/by) are purified under the same conditions as the compounds of formula (I/a;) :

it being possible, prior to purification, for the compounds of formulae (I/a;) and (I/by)
optionally to be treated under the same conditions as the compounds of formulae (I/ci),

(I/c'y) and (I/c";) to yield compounds of formula (I/c,), a particular case of the compounds

of formula () :
=N
R%<(CH2)H-O —<\:/ng6 (1)

3 NCH, Rs

CH,

wherein Rj3, R4, Rs, Rg and n are as defined hereinabove, and the compounds of formula

(I/cy) are purified under the same conditions as the compounds of formula (I/a;).

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
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(M2) R3 CNR5 20 wherein R3, R4, R5, R6 and n are as
defi ned herei nabove, which conpounds of formula (V/2)
are placed in the presence of |ithium hydroxide and
hydr ogen peroxide in ethanol to -22- yield conmpounds of
formula (M/2) : N R4l CI—%)n O--C~R6 (M/2) R3
CONH, R5 wherein R3, R4, R5;" R6 and n are as deflned

her ei nabove, whi ch conmpounds of _formula (VI/2) %
sepa;ﬂtlan é@hnmu@web kagwhde thefpepwpakdlied i Hirdb ﬁvﬁbasa%ﬂa lisation or

chroEnlaf Eﬁs%%gtrgtl%%g e‘i{t %sﬁhﬁ;?%%%@%sgﬂ‘g do¥y oﬁal techniques

e conmpoun ormul a

of orghnic bherﬁisﬁly (rkélhhﬁxg ilRBpiik2ndbiomeebang o]RB],neEM R5, R6 and
n are as defined herei nabove, and the conpounds of
formula (I1/a2) and (1/b2) are purified under the sane

The b&ﬂxg}&otu'n@p 0f2$hd NEvGRTROMAASOf prt@hubane! /féiln). of althikfure of

possible, prior to purlflcatlon for the
d1astemasmom&d§amf1scﬂamﬂuh aepuie faR) bansing coi@ntiops! isopraktion teehniques
reat ed under the same conditions as the conpounds
WWW%%&é%ﬁ/cl) (I/c'1) and (I/c"1) to yield
conpounds of formula (I/cZ) a particular case of the
conmpounds of forrmula (I) N R4/ (CHZ)n OR6 (I/c,).
In cRBINGHEICRBT taseGHBe piEcenhr hnprrearatian oReympBIg @ ficgigention

b d-th
oy 2 0E]) B0 RCRY R AN HOTRBURA? LA ove e

otheeonmpounds of fornula (I/ai). Generally, isonmers of the
conpounds of the invention are understood to be optica
I somers

By virtue of their pharmacological properties as nicotinic ligands, and their selectivity for
the receptor sub-type a4p2, 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.

Among the pharmaceutical compositions according to the invention, there may be
mentioned, more especially, those that are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous), per- or trans-cutaneous, intravaginal, rectal, nasal,

perlingual, buccal, ocular or respiratory administration.
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such as enantioners and di astereoi soners. Mre

especially, pure enantioneric forns of the conpounds

of the invention may be separated by starting from

m xtures of enantionmers 20 which are reacted with a

racemat e- separati ng agent_ﬁﬂqt can be rel eased, the

said agent being itself in'the forma pure enantioner,

whi ch allows the corresponding djastereoisoners to be
Pharmbeeaiind cconTiesitiohs aecerding & therigvetiontae AarsaisEll dpjggfions include,

according to -23- td t I.qu k ;
cspe S LRPERK SRir Tt RRET 'l | BRI, Shptolcn) Euihs and
emul@fons,@RA @B isegilapiyderafid rédoastieiay iafdctaleagpérttons st dinparsions.

renoved using conventional techniques of organic

chem stry, resulting in a pure enantiomer being
Phar?n%e%‘fﬁ@@dcoﬁﬁnfogg%mﬁﬁlo%, thb8nJA¥ERtrbOBrat hakidEeation in solid

present 1n e formof & mxture of 5 diastereoisonmers
forman€uils ebmicadly] mbktsprrdeadées, mulidingusli talcts ospebets.i gskain capsules and

separation techni ques .such as chr.omatography. . .
granglss @afn [ ama) sy DHEEA LT 9 rpar(%%%? atf“%} 11? R}émd form, include,
espe&'éﬁf,%ﬁﬂﬁéi , QAP QPR Rk, érb}?, dyRipe AL @drosst®y result

I'n t’he predom nant fornmation of one enantiomer or

di ast ereoi somer over the other. 10 By virtue of their

phar macol ogi cal. propert.i as ni I N Gnihisgaggs, ,.an
Pharpyzggiticaly Cé’g%l?c\%ﬁtogs f of r?‘fe@ rece %éi %%1 24 d%mbj f%e a4 Fgg ? f]eé‘erably
suppoSIERRUNESI Post hBr e SN trahNditco0 adingnistatisteincnde,hespecially,
treatnent of deficiencies of nenory associated wth
powdes.glorasblsagreims caferenisegfloedgeideat i ve di seases such as
Al zhei mer' s di sease, Parkinson's disease, Pick's
di sease, Korsakoff's disease and frontal |obe and
The pUBERHctGAl caapaitiomsmentivhed heriftefort HBugdfite theainmeniondfut do
nood di sorders, Tourette's syndrome, attention-deficit
not P érig@py Wby  syndronme, tobacco withdrawal and pai n.
The present invention relates also to pharmaceutica
conposi tions conprising as active ingredient at |east
Amanethe phpoueceutifally aceaptabld, lipert, moniteyirmxcipirnteer carpers dhpre may
addition salt .thereof with phar mac ical - .
be sipobiapt By et PERET At e ey CORGERdE s g et
agerR8CemelQifiefs, MRERrMARBBAEUbingét]| ¥walliag pigdhtse disilegfating agents,
non-toxi c excipients or carriers. Anong the
retandhuats rtubreantsc absochsmiso SISPPEshRg 2geatsy @ﬂlﬁ@n?s@ﬂ@mmﬁ% gifiti on,
there nmay be nentioned, nore especially, those that
are suitable for oral, parenteral (intravenous,
The useful dosage varies according to the age and weight of the patient, the administration

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

per day in one or more administrations.
The Examples that follow illustrate the invention but do not limit it in any way.
The starting materials used are products that are known or that are prepared according to

known operating procedures. The various Preparations yield synthesis intermediates that

are useful in the preparation of the compounds of the invention.
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i ntramuscul ar or subcut aneous), per- or

trans-cut aneous, intravaginal, rectal, nasal,

perlingual, buccal, ocular or respiratory

adm ni stration. -24- Pharmaceutical conpositions

according to the invention for parenteral injections

i ncl ude, especially, aquédﬁ%‘and non- aqueous sterile

sol utions, dispersions, suspensions and emulsions, and
The adtimotussseof Itee pompensist describebris tthe Utxamplgsnped tRagnagations were

sol utions .or dispersions. Pharmaceutical . {LLon
detepingd ACAIIS ?‘P]e P bRt i BRCFEHOSHEF Caégrﬁ%%fcgﬁggg{?% néa? nﬁuclealr
magi@ld soRah@! Mabdlcbiemegpeyi al Iy, tablets or dragees,

subl i ngual "tabl ets, sachets, gelatin capsul es and

granul es and, for oral, nasal, buccal or ocul ar

adm ni st.ration.,n _Liquid faoF ' [
T Zielhh e e g Panb® afhop & ir ] BENT o pISE RE 2 IRE plte under 2
micrd&dops OWhen Ria¢omasaumtiic &l tledopoef tisalnsthé oteltigrpaiht given and the

vagi nal adm ni stration are preferabhl suppositories,
elementh! migreanalysis jear 1o gie salt foran %ﬂf?%\ﬁ@éﬂé' adm ni stration

i nclude, especially, 10 powders, aerosols, creans,

oi ntnments, gels and patches. The pharnmaceutica
PREMARATIONONS nenti oned hereinbefore illustrate the

Invention but do not limt it_in.any, way. ng the
ity A8 clF Sy et iR o RaR SO s e By YFIOFFobARecarb-
Oxyﬁﬁgipients or carriers there nmay be nentioned, by way

of non-limting exanple, diluents, solvents,
preservatives, wetting 15 agents, enulsifiers,
dj spersing age w nders _swel|ing agents,
= £ LI B SR EQPTOPARERLUACHCYE | bri cant s,
absor bents, suspending agents, colorants, flavourings
etc.. The useful dosage varies according to the ag

y Lal, e.and
To wesaditionopf tHed patof eltmethyianlplproriugt dedifein et afl Qitmethy!
he r eut,] 08l . LIUr: n :
i P IRTEAAE T SETRO P, BT SO, PNIE e oo
mixASEBGtate tortY kairsemt then hivelutios afj¢3 .8 angelethylosthylidegerbalonate in
50 .20 per_day.jn o r., nor.e adm ni stratjiops.. The
200 R G5 e A RSP RiSR To d R R AL Bouguies. After
stirrg%tf& h gt 4 inkixhule BRYeeWRY- 100NER°SIAN hidtoPRbAE haildSs BERE and then

e prodiucts that are known or that are prepared )
the mactimmdiniguteds ekirasked vpidrehérn(@d xp2@cedir ébe combingd organéc phases

Preparations.yiel.d synthesis internmedi ates th
e YE8 %]I w fcﬁjé‘y r%‘ﬂ%rr‘ i° ﬁl%B? ﬁnﬁet%% rﬁbean%‘éero?()%ﬁ‘ﬁré%ﬁjhate and
evapdMBdt CI@BmatodPaphy on silica gel (dichloromethane/cyclohexane : 75/25) allows
37.5 g of expected product to be isolated.

Step 2 : (IR.2S), (1S,2R)-1-(Ethoxycarbonyl)-2-methylcyclopropanecarboxylic acid

195 cm® of 1N sodium hydroxide solution are added dropwise to a solution of 37.5 g of the
compound obtained in the above Step 1 in 400 cm® of ethanol. The reaction mixture is
stirred for 16 hours at ambient temperature. After evaporation of the ethanol and dilution
with 50 cm® of aqueous sodium chloride solution, the residual aqueous phase is washed
with ether (2 x 50 cm®) and then acidified with 48 cm® of 4N hydrochloric acid. The

reaction mixture is again extracted with ether (2 x 100 cm®), and the combined organic
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The structures of the conpounds described in the
Exanpl es and Preparations were determ ned according to
t he usual spectrophotonetric techniques (infrared,
nucl ear nmagnetic resonance, ness spectrometry, ...).
The nmelting points were determ ned using either a
Kofl er hot-plate or a hot-‘p%a‘te under a 5 m croscope.
When the conpound is in the formof a salt, the nelting
phaspoaret diggdv everasodiunh sulpbite med teabparited daohtajs 28.4r gfobithe expected
the salt formof the product. PREPARATION |: Ethyl
prodtlg_ 29),
Diastebi@Rlerie b €08/sbut oxycar bonyl ) ani no] - 2- net hy| eyel opro
panecarb- oxylate 10 Step 1 : Diethyl2=niet/rvl-
I-cycl opr opanedi carbox-yl ate To a sol ution of 50 6 g of

carbg,gﬂhgém hydr| de in oil. The reaction mxture is stirred
hours and then a solution of 43.3 g of diethyl
et hyI i denenal onate in 200 cn8 of dinethyl sul phoxide

Undgﬁs afglquatr?x 9@%@%@%%@&9%&1@%&1@6 13oMdHi D2 M6 di cll\lﬂﬁenyl-

m xt ure icé and 100 cnB8 of
phosiphdxrytbalaﬂdermCBOaanﬁ of solachded addatl dlopwisetthen saiatmrl oﬁ17 2 g of the

comg] X! ur v I > ex%? éCt egﬂée’é%ﬁ qéet he g%eé OO C 7lj:m oftert-butanol
in 1§5I ) ¢ ' (ﬁetoﬁfélngt gﬁ@ r@eﬁgoﬁ hER hse%eﬁ\’fféﬁtea%i‘ lil@ 10t BAR S C with

evapor at e Chr omat ography on silica ge
stlrr(n(gl Th¢ ooalne trérmtien myaxum ma@ed with/ gjuny |calzmsate 39lugop agd then

w1th(|s II(J:Itne ¥18e Eutlo% AfterS ?ntgeg)verzgods 5 epsu%phaté ! g/a%@atlon and

cmo%B_}%g‘k 20X ¥R b%élyt&c@@@ﬁkﬁwh@mﬂlmx@wneambomu dichloro-
aci 195 cnB of 1N sodi um hydroxi de sol uti on are added

metlgnofistiabadroduran s §B(2).i 18r)3aF ofFne sxpgcisil prosiict &6 PpERFd-
obtained in the above Step 1 in 400 cnB of ethanol. The
reaction mxture is stirred for 16 hours at anbient

PRE}QATRQF[&[ONE After evaporation of t he et hanol and
dilution wth 50 cnB of Leo stg]g{ur? chl orldg

tort- Bt yh(SAS)  RB- 3ot Grydr oyt yid-2pm sy clopgegmasarbamats
ether (2 x 50 cnB) and then aci dified with 48 cnB of 4N

hydrochloric acid. The reaction mxture is g@
41 amxt oﬁ@MeHﬂmmmrboeMk}eimdé Zoktiv0n ctmqhyém@urtah@r@@ idndrgpwise to a

G301 e AR ) LR AR tion

is stirred for 20 hours at ambient temperature. After cooling in an ice bath and hydrolysing

with 20 cm® of water, the reaction mixture is dried over sodium sulphate and then the
tetrahydrofuran is evaporated off. Chromatography on silica gel of the residue obtained
(dichloromethane then dichloromethane/methanol : 95/5), allows 7.2 g of the expected
product to be obtained.

PREPARATION 3 :
[(1R,2S), (1S,2R)-2-Methyl-1-(methylamino)cyclopropylJmethanol

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

A solution of 2.5 g of ethyl isocyanate, 2.3 cm’® of 1,2-dibromopropane, 25 cm’® of dimethyl
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product. Diastereoisoneric ratio : 95/5 Step 3 : Ethyl

(15, 25), (1R

2R)-1-[(tert-butoxycarbonyl)am no] - 2-nnet hyl cycl opr opan

e- 5 carboxylate Under an inert atnosphere and at

anbi ent tenperature, a solutjon of 22 cnB of diphenyl -

phosphoryl azide in 30 cnB “©f" toluene is added dropw se

to a sol utlon of 17.2 g of the conpound obtained in
sulphchedaalaod/eﬁ()scrap of et isnBlded drw\@tsmydﬂam ?h@elawbl o,fwn@ nMPusf to a

tert - b 0 of tol e rgact
SUSPﬁﬁl%{%? eCiQ/h Cﬁlél’&q]gfgpdigl WE 20 gp QE CL f?efdeﬂuxmg for
2 hoifsl fifel l’egetloﬁr}ﬁm%ﬁ@'@dodl@@ﬁﬁd Péurdd Xitd aemixgureas l”ﬁfﬁ)dcrﬂ\ﬁ dthice-water
sodi ym carbonate solution and then with sodium

and éﬁlca#u efecthe] Jhe GAUCONS tphAsedis yiepryated et é@iﬂ?ﬁﬁq%qﬁl %R with ether

a | on chr omat ogr i)
o = FHRRRT Pl By SRR BORRENY AR WHERRs sodpum chlorice
soluﬂ@ﬁ hame! et abdidimotulphdie :and8éwhporaied. Cl'&lrgnﬂfogtrd]ﬁy on silica gel
pect ed product are obtai ned. PREPARATI ON 2 g)
(d1c1@1@fogne§m119 etyaqgdepdyran : 97/3) allows 4.88 g of the expected product to be
obtaf%g 2R) - 1- (hydr oxyrret hyl ) - 2- et hyl cycl opropyl car bamat e
nB of 2M | ithi um borohydride solution in
Diagtetsisdiyetioatitio ah0/A0e added dropwi se to a solution of 10
g of the product of Preparation 1 in 40 cnB of
tetrahydrofuran. The solution is stirred for 20 hours

y y

m xture is dried over sodium sul phate and then the 20
A sdletﬁcrrabt&@lﬁ&fgmfathe |csmpmambolameeﬂ of the abhveo Stepol rraﬁ)fhymo of ether is

sjlica of the.res |ned L chl tha
o} AP IEP i SHEPRTOPhe ARG Tigs, a2 JRE8g e’ of
ethe? hﬁe%&ﬁﬁ%ﬁ %‘ﬁxtu@é deatixddorobe h@ﬁts%ﬂ elbn JIIRERAARATS Qﬁng at ambient

2S5), (1 S,2R)-2-Methyl-1-(nethyl am no)cycl opropyl |

temm@th@n Eﬂhe zgacgp@ pjmxture Bt ¢golled(1n|:anz]§9 b@uhg)efore the addition of sodium

sulpﬁ%}: ﬂHlPr(?ﬁnEb %1 \6{{%1% %eﬁ éfulrglgggls %\2 Zg@l{rp gﬂ% lnﬁ}ln%afo‘ are filtered off

and IheZethdrbd] QB 18 RRRE .o veDsddliin elilpaiteahd en-&/dporattdpb okiaile2. 75 g
and 60 cnB of ether is added dropw se, over a period of

of therpxperdef profiécta  suspension of 1.93 g of 60% sodi um
D1asl?éfg51‘sc5jr§er J‘raﬂb'. 90/‘10.20 cnB of ether. After refluxing for

Example 1 : _
(1S,2S), (IR,2R)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine hydro-

chloride

Step 1 : Ethyl (18,2S), (1R,2R)-1-[benzyl(teri-butoxycarbonyl)amino]-2-methylcyclo-

propanecarboxylate

21.5 g of potassium tert-butanolate are added at ambient temperature to a solution of 39 g
of the compound of Preparation 1 in 400 cm® of dimethylformamide. The reaction mixture
is stirred for one hour and then 35.9 g of benzyl bromide are added over a period of
30 minutes. After stirring for 16 hours, the dimethylformamide is evaporated off. The

residue is taken up in 400 cm® of ether. The organic phase obtained is washed in
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2 hours, the reaction mxture is cooled and poured into
a mxture of 50 cnB of ice-water and 50 cnB of ether
The aqueous phase is separated off and extracted again
with ether 5 (3 x 40 cn) . The conbi ned organi c phases
are washed wi th aqueous sodi um chl oride solution,
dried over sodi um sul phat e” #d evapor at ed.
Chr omat ogr aphy on silica ge
succédiomhiviol ertetidresnel] lithiura blyldrdd andaof sod@m @rb@ﬂldt@@mi therggrigd over

t ed b b
ot G S BB Bl OB b e e e
dlchfokén&%ne%dvﬁ{omél 9st() amm AR JrAQ) &petie parytltb vebbanet.

A solution of 4.88 g of the conpound obtained in the
above Step 1 in 85 cnB of ether is added dropmnse to a

e 1 prop
a"bﬁgﬂ@grs and then stlrred for 16 hours at anbi ent
enperature. The reaction mxture is cooled in an ice

bath before the addition of sodium 15 sul phate

A sthr;"'tpo e(%néﬂt’?g ovfi tﬁ@ %&?ﬁnd @Kt%iﬁ%d ﬁltaﬂ;l]l raitbﬁ‘ge gt E 1t 11'@%3Sof formic

e mneraPs are ere ereal phase
acidiagd a1 0 egh’ Ct)f87 % adiicoms Sonphiddhgdapdutidreis reflapsl far édo thours thirty
obtain 2.75 of the expected qg%%t. . . d
minip Sihe TSR ARREC fPER ConspiraTe] FHMB 1 2 gpixpuiobeer an
aque%hg’sg&nl\%agbaia@gﬁ]ﬁ ioh. thg’r Mdvﬂ‘lgnﬁlls&ﬁﬁl)er%ﬁﬁﬁliﬂ By €leRIof, the
panam ne hydr o- ori (1S, 29),

aquehiR pRRYe- ﬂs sfelpequl offeartd emramc;icxarﬂm@ﬂ;elr)a@am Ade- c@mhn@qdhythereal

o LS RO SR SOH 52 B SRS e i v

200 QP Bt bRokardd After 20me¥ing RenamBRtoPinsslubR aﬁaaémeﬂ fby liltratmn
in 400 cnB of dlnethglfornan1de The reacti on m xture

and peapetating dhee ¢ystohsianch 30 of e expetiedBroduef asg opaingy |
brom de are added over a period of 30 mnutes. After
stirring for 16 hours, the dinethylformamde is

Stepe3t . 28) € RO R )- 1 -TBenz vl @fetdRniiso  Bketinbey clopr ol ntni ol
ether. The organi ¢ phase obtained is washed in -28-
succession with solutions of lithiumchloride and of

A sci@SHnU0R 227 BUIALE cARHodesbislhd L8 RY bove Step 2 in 150 cm® of ether is

added dropwise to a suspension of 4.55 g of lithium aluminium hydride in 300 cm® of

ether. The reaction mixture is stirred for 20 hours and then cooled in an ice bath before the
addition of sodium sulphate impregnated with water. After stirring for two hours, the
minerals are filtered off and the ethereal phase is dried over sodium sulphate and then

evaporated to yield 24 g of the expected product.

Step 4 : (1S,2S), (1R,2R)-N-Benzyl-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclo-

propanamine

In an 80 cm? reactor, 2.4 g of potassium fert-butanolate are added to a solution of 4 g of the
compound obtained in the above Step 3 and 6 cm?® of 3-fluoropyridine in 40 ml of dimethyl
sulphoxide. The reaction mixture is heated for 8 minutes at 120°C in a single-mode

microwave oven. The whole operation is repeated twice. The three combined samples are
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sodi um sul phat e and evapor at ed. Chromat ogr aphy on

silica gel (dichloronethane then

di chl or onet hane/ but anone : 95/5) allows 41.4 g of the

expected product to be obtained. Step 2 : Ethyl

(15, 25), (IR 2R)-I-fbenzy|;g;thyl)anino] 2- met

yl eyel opropanze 5 carboxyl at®e A solution of 41.2 g of

the co oun obtai ned in the above Step 1 in 410 cnB8, of
poured r1m0c6 ofh8quEpgs crdivet cebwé@q gelstiens dhearadiopgaixture is

I d r T

xR, @reeﬂtllpnésxwﬁtﬁee‘ﬂ?% £ hobled YHeal Aty er B it B
carbbhaxé WbRritieh, dtibérovendodaguealphats adidusorcantaadtte yield 163 g of

sol ution. After renovi ng i nsol uble material by
expectedpredicbn, the 10 aqueous phase is separated off and

extracted Mﬁth et her again. The conbi ned et herea

phases are dried over sodi um sul phate and then
StepCONA SRS atl RP.R)INES-Dirsdtkiwlel - 1(3-pyeimplonp) mathy I RO opripapfimine

cycl ohexane. After renoving a small anmount of insoluble
hydr, gl by filtration and evaporating the

cycl ohexane, 30 g of the expected product are obtained

Step 3: ((15.25),
28. 4(cmé RN hyBectiuli¢ aet hyd Jdaeil tok sclutiest b4 gyxf |tb¢>wp@nu}1dr@bt¢med

i 05kt S 0SB o Syl B OB FETRRLRS O B

2 hOQfso\@fMé &tthOsphefid %ﬁ@é@ﬁﬂeoﬁt ahbidatdlentpetfurki 1hhuhu F@r&édﬁﬁé Itb!f ung of
u@g de in 300 cnB of ether. The reaction m xture
pa

hydrepade @9% our enrbar. Lheiaialiel Bcierca ot aad e polvents are
f t d
evap\%(ree%t% \?\f&e gﬂd%fg térliegtqllpr I Ieﬁl%g P&Hdsc%hp%%ta?ed' J@Lﬁe&%lﬁ gr6a gf the
expeted proddcer ed of f and the ethereal phase is dried over

sodi um sul phate and t hen 0 evaporated to yield 24 ¢
Mas H?? oddétL Tlsﬁ\ébﬁi (1S, 29),

Melgéﬁg&ﬁi) @%ﬁeﬁgévﬂ%% %regfﬁﬁmxﬁorilfr&ﬁ%ﬂ%&bdl i tyl oxy)rnetl

propananmine’ln an 80 cnB reactor, 2.4 g of
potassiumtert-butanol ate are added to a solutlon of 4

sulphOX|de The reactlon m xture is heated for 8
m nutes at 120C in a singl e-node m crowave oven. The

3.5 ghofl eoropmingdt ¢ Fximplee petse alramgtomsapher eon ir Ehirglpagki AdY column
(ethan%Tp&gt% I%m(:i‘n Zt? b%) H,I.%gerld&l rggg t§ QB aﬁfus gt?lh’l‘? qg’dlﬂdcphlonc

CRrbonat & r ac ion n1x

ac1dt§6[£ﬁntdnﬂec&y%hmlbatﬁinh erg of g ﬁl‘hymloﬁllﬁdn@é bﬁ heﬁl{st Bﬂilﬁlﬁﬁmer o and
are washed with sodi um
2.1 g of the dihydrochloride of the second enantiomer f3.

Example 2 (ot enantiomer) :
(18,25)- or (IR,2R)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Mass spectrometry (EI) : m/z =192 Th (M ™)
Melting point (cap) : 174-176°C
Optical rotation : [a]p'”7: -19.46° (¢=0.01 g/cm’, ethanol).
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carbonate solution, dried over sodi um sul phate and
concentrated to yield 16.3 g of expected product. 5
Step 5: (1S2S) (IR
2R)-N2-Di et I ryl - 1- ((3-pyridi uyl oxy)i net hygcycl o
propanani ue hydrochloride 28.4 cnB of IN hydrochloric
acid are added to a soluti'oiW ’of 4 g of the conpound
obtained in the above Step 4 in 120 cnB of ethanol.
Exmﬁbﬁﬁ!@ﬁﬁﬁmnmnnkXIure i s hydrogenated for 2 hours under

at nospheric t
(1S,hYesenc 41!@;21(? r(g)sgfgzr gﬁg&%&%%&«ﬁ%b t T ﬁ?%&j g?opanamme
dﬂw§ (Q@&%deThe catalyst is filtered off and t he sol vents

evaporated. The residue is taken up in ethanol and
concentrated again to yield 3.6 g of the expect ed

pr oduct . spe ne mz = 193.1 Th
W_S{me%w‘fﬁél\lu rﬂ‘fz( L%T}S @%‘ﬂﬂ)
Melt(n?ﬁtgﬁ E@%gl iigalizgc from et hanol ) 15 Step 6: Separation

ntiomers of the coppound of Exanple 1 3.5 g

Opﬁ@ﬂ;ﬁ@ﬂ@@uhﬂngf EXEAi=0.00 glew’,chespRit ogr aphed on a

Chi ral pack AD colum (ethanol, diethylanine) to

obtain, after conversion to a sal t usi ng et hanolic
Exalfg #chloric acid solution and crystallisation, 2 g of
— I hydrochloride of a first enantiomer a and 2.1

(15,28), (1R32.R)-RyNethyhl 3-peridinyloxy)m o Hay domiepropaIne 3. 28
Exanple 2 (a enantioner) : (1S, 2S)- or

(IR 2R) ( )-N 2- dlnethyl-l-[(S pyrldlnyloxy)nethyl]cycl
harsap1$iveth arolbvdrgchlp

Mel t1 ng p0|nf (cap) . 174-176C 25 .
Cptlcal rotation : [a]pl9 7 : -19.46 (c=0.01 g/cnB,

0 G | £13: du(i3 B5BRE i2ATRIded (13 3, RBionQE 7 g of th
%9ﬁ5%¥$%8§F€% ?ﬁ%%% &ﬁ [ (3- pyrldlnyloxy)netﬁﬁl]cy%F )
Eﬁ%p@f@ﬁpm@tmld rzhm()omﬂ aff dtbmoMedsfersypiong fma0rhpusgthe solvents
are evapozatéd ggf.ZZO_cnllQ gf EI}EJXSIEC an'_cﬂ 15?0 cm’ of ether are added to the residue and,

after stirring for 20 hours, the expected hydrochloride is filtered off and dried. 4.6 g of the

expected product are obtained.

Step 2 : (1S,25), (IR,2R)-2-Methvl—]-[(3-pvridinvloxv)metlzvl]cvclopropanamine

12.5 g of potassium fert-butanolate are added to a solution of 4.5 g of the product obtained
in the above Step 1 in 75 cm® of dimethyl sulphoxide. After stirring for 30 minutes, 22 cm’
of 3-fluoropyridine are added and stirring is continued for 6 hours. The reaction mixture is
poured into aqueous sodium carbonate solution and extracted with ethyl acetate. The
organic phase is washed with aqueous sodium carbonate solution and then dried over
sodium sulphate and concentrated. Chromatography on silica gel of the residue obtained

(dichloromethane/methanol : 95/5) allows 3.2 g of expected product to be obtained.

Step 3 : Separation of the enantiomers of the compound of Example 4

3.15 g of the compound of Example 4 are chromatographed on a Chiralpack AD column

(methanol, diethylamine) to obtain, after conversion to a salt using 4N hydrochloric acid
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5 Melting point (cap) : 174-176C Optical rotation : MD
19.7 : + 17 (c=0.01 g/cnB, ethanol) Exanple 4 (1S, 29),
(IR 2R)-2-Met hyl -1 -[ (3-pyri di nyl oxy) nmet hyl ] cyel opr opana
mne Step | 1(1S 2S) (1R 2R 1
Am no- 2- net hyl cycl opropyl | net hatt ol hydrochl ori de 10 20
cnB of 4N hydrochloric aci®lsol ution in dioxane are
added to a solution of 7 g of the conmpound of )
solufsrepradiatdnerand drystdlsatioB, b5 gtofidmodihydwoelleride pf # ifing epgptiomer
0 hours, the solvent are evaporated, off. 20 cn8 of
améilo&éﬁéé‘ﬁﬁglyf%wé’?ﬂ&%‘?é?n AP t o the residue
and, after stirring for 20 hours, the expected
hydrochloride is filtered off and dried. 4.6 g of the
Exagipes {€enpithdnad :are obtained. 15 Step 2 (1S 29 (IR

2R) - 2- Net hyl - [ - ((3-pyridi nyl t net hyl | ti
0528 1 SRZRr Catmedb iRt ey IS o RO R

. j of 4.5 g of the product obtained in the above
dlh}g}é%ﬁléﬁﬁ% 75 cnB of dinmethyl sul phoxide. After stirring
for 30 mnutes, 22 cn8 of 3-fluoropyridine are added

and stirri .S _cont.i +~hours. The reaction
Wwaw@%féwgﬁwgge@hﬁ%ﬁﬁ Js0di um car bonat e
MelBR4 pihonc aavt @xhf)acted with ethyl acetate. The 20
organi c phase 1s washed with agueous sodi um car bonat e
Optisal rutatiom: Elg ™"t Reh 14f (ce. 0004k g/crg o @thaneSul phat e and
concentrat ed. Chronmat ography on silica gel of the
resi due obtained (dichloronethane/ nmethanol : 95/5)
Exafld1® Sndntthlrexpected product to be obtained. Step 3
e enantioners of the conpound of

(1S,ERnp! € Ri2R)-16-2ynwdthylhke [(3 qrypisiimd oxpf) mesiaytsty eloprepagamine
) c%olﬂat,ggr aphed on a Chiral pack AD colum 25
dibydygfHaHEF . di et hyl amine) to obtain, after conversion to
a salt using 4N hydrochloric acid -31- solution in
di oxane and crystallisation, 1.75 g of the
Masdispeettometiy §EB e no/z =al 70 Ir B ((&hdRk ) oner a and 1.7 g of
.he di hy orisde of the second enantionmer R Exanple
Melging got 'a%??cgé] u)m): (1S, 2S)- or
OpticARo@Bbn € o2 retdy 4°Y k(.81 (Bsrd/chhyitaxyl) met hyl |
cycl opropanam ne 5 di hydrochl ori de Mass spectronetry
(ESI) : mz = 179.1 Th ([ M+11])

Example 7 :
(15,2S), (1R,2R)-N,N,2-Trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

Step 1: (18,25), (I1R,2R)-N,N, 2-Trimethyl-1-[(3-pyridinyloxy)methyl[cyclopropanamine

A solution of 3.6 g of the compound of Example 4 in 40 cm’ of formic acid and 40 cm® of
37% aqueous formaldehyde solution is refluxed for 4 hours. The reaction mixture is poured
into aqueous sodium carbonate solution and extracted with ethyl acetate. The organic
phase is dried over sodium sulphate and then concentrated. Chromatography on silica gel
of the residue obtained (dichloromethane/methanol : 97/3) allows 2.6 g of the expected

compound to be obtained.
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Melting point : < 75C (gum Optical rotation : [a] D20 :
-23.14 (c=0.01054 g/cnB, ethanol). Exanple 6 (I3
enantioner) : 10 (1S, 2S)- or
(1R 2R)-(+)-2-nmethyl -1 -[ (3-pyridinyl oxy)net hyl | eycl opro
panam ne di hydrochl ori de S spectronetry (ESI) : mz
= 179.1 Th ([MtH ") Melting point : <75 C(gun) Opti cal
rotation : [a] D20 +22. 14 ;_CZO. 01055 g/ cnB, ethanol) 15
SterEX aSenasation ¢fifie p@yntiomers of the compound of Example 7
(1R, 2R)-N, N, 2-Tri met hyl -1 -[ (3-pyri di nyl oxy) met hyl ] cycl o
propanam ne Step 1: (1S2S) (IR
3.9 2Rf-thNN2orhpourRt by Exdmflé - @y réhebinmatdgraphededd b yCHieymch I palumn
nam ne A solution of 3.6 gtaof t he conmpound of Exanpl

(methapel, agsteniglordigthylamenca & ablaingalie cogersion 8 popl gsieg ! hydro-

chlofn%ra i%ecﬁg)g%g Sfl_% Lgdf‘%ﬂe Idl%ggl%fﬁ%\gégg of Bk tﬁs@&%ﬁ(gn&h& and 2.3 g of
reaction m xtures's pour I'nt 0 aqueous sodi um
the @By PoRabadS6f Mk sednakfafvhicapt ed Wi th ethyl acetate.
The organic phase is dried over sodium sul phate and
then concentrated. Chronmatography on silica gel of the
vresli e obt ai ned (dichloronethane/ net hanol : 97/ 3)
Ex 2 engnyome)*he expected conpound to be obt ai ned.

- -®- ! - bkPM&h cldp#6panamine
(ls%g)rz’rp(g%itr’]%go(f )E]\E’gj%ilrgﬁ%&gylgf é@g@rﬁgﬂcomounglg gx?alr)rpl e
dihydracklotideomat ogr aphed on a Chiral pack AD col um

(et hanol, acetonitrile, diethylam ne) to obtain, after
conversion to a salt using 4N hydro- chloric acid in
MaddispEtidenetrd-(BSY) :ah/zHE0107 My o] pri de of the first
enantjomer_a and 2.3 g of 5 the di hydrochloride of the
Melgpg ppiat @apht 1 0nkB°B. Exanple 8 ((x enanti omer)
1 ) 20, _ 0 (e 3
Optb?moéﬁap( L?lDN, N, 5139 Ct"%;‘?ﬂ9114-%/2%-°6§/hraf181|)ny| oxy) et hyl ]c
ycl opr opanam ne di hydrochl ori de Mass spectronetry
(ESI) : mz =201.7 Th ([MtH]) 10 Melting point (c6):
Exanyple 9 fB @enantiomer) :

(1S,2S), (IR,2R)-(-)-N,N,2-Trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Mass spectrometry (ESI) : m/z = 207.1 Th ((M+H])
Melting point (cap) : 172-173°C
Optical rotation : [a]p?’ : = -16.64° (¢=0.01016 g/cm?, ethanol)

Example 10 :
(1S,2S), (1R,2R)-1-{[(6-Chloro-3-pyridinyl)oxy]methyl}-V,2-dimethylcyclo-

propanamine

Step 1 : Ethyl (18,2S), (I1R,2R)-1-[(tert-butoxycarbonyl)(methyl)amino]-2-methyl-

cyclopropanecarboxylate

5.5 g of potassium tert-butanolate are added at ambient temperature to a solution of 11.3 g

of the compound of Preparation 1 in 175 cm® of dimethylformamide. The reaction mixture
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Optical rotation : [a] D20: =+15.79 (c=0.01014 g/cnB,
ethanol) Exanple 9 (I3 enantioner) : (1S, 2S),
(IR 2R -(-)-N, N, 2-Trimethyl -1-[(3-pyridinyl oxy)nethyl]c
ycl opr opanam ne di hydrochl ori de 15 Mass spectronetry :
mz = 207.1 Th ([MtH +) Melting point (cap) : 172-173C
Optical rotation : NMD 20 -183 64 (c=0.01016 g/ cn8B,
et hanol) Exanple 10 : (1S, 28)

is st(iﬂrch ﬂR)451m{uﬁL(t€& @il dren- B2 pyir’i off mythybsoddidre tisyadded, dzoptvisetAfter

ycl o- r opan ne Ste S
Stir{AEROD P TR Ot Pt bR EA ST (T ST &5 adechgd he
reactiofs Yk ORE GPARELAL LY FhiesSwith @thef. TR 85EbMBA organic phases are
tert-butanol ate are added at anbient tenperature to a

washal with Gthiwh chibre golutibn ahétheorpodiaveropdipmepurhats a1 eyapasated.

175 cnB of dine t
CrupERgEpro PO 8! Mrip e carac PRI SRS LR SR 17 eor e
expb@dll fl8dRt & Belgladindd.opwi se. After stirring for 16

hour's, 200 cnB of aqueous sodi um carbonate sol ution are

added and the reaction mxture is extracted three

_%M? Qﬁi)ﬁr {IR, Eﬁ) f QHPJrQ)?}gné?ﬁﬁ)aE—lﬁem ¢ yug‘pt@ﬁﬁ(meﬂzvl)—
I 1t afirecnrorrae soratr o drl tnen ari ed

carBifite Sodi um sul phate and evaporated. 5 Chromat ography

on silica gel (dichloronethane/cycl ohexane : 75/25)

allows 9.17 g of the expected product to be obtained.

€ WEMId é% ?u@o (1]1Ft)etrah drofuran are added dropwise to a

65 %bl) Bﬁg%{# ?‘%&y@ne}? r(i) S ma{l 1ty cyc opr opyl (et hyl P
solumnbafmme g66f cth® mfmIZMnm pbieinml bior Stey dbpdie Sen Ut |1@n4fl pm’ of

tetr uran.are se t Osolut|
iy e SR a VBB S RRE i H S0 o Ryt if o B bat
andq{ygro@;fsm @Iitﬁaim)dﬁﬁf Mr@Rfter, Therea@lont thixfurk Ss 5)tttefctdﬂckhfe!értlmes with
hr ee days at 60C. After cooling in an ice bath and

ethdlry dhol opsibimpdnitdanicophases o diiad ewver spdiupe selphan apdxevgperated.

o BT S B RN B T 978 e 526 o
the B¥RRRH Jk®REhct to be obtained.

Step 3 : tert-Butyl (1S,2S), (1R,2R)-1-(bromomethyl)-2-methylcyclopropyl(methyl)-

carbamate

2.42 g of triphenylphosphine and then 3.05 g of tetrabromomethane are added in
succession to a solution of 2 g of the compound obtained in the above Step 2 in 48 cm’ of
ether. After stirring for 20 hours, the reaction mixture is filtered and the filtrate is
concentrated. Chromatography on silica gel (dichloromethane/cyclohexane : 75/25) allows

1.85 g of the expected product to be obtained.

Step 4 : tert-Butyl (1S,2S), (1R, 2R)-1-{[(6-chloro-3-pyridinyl)oxy[methyl}-2-methyl-

cyclopropyl(methyl)carbamate

12.4 g of caesium carbonate are added to a solution of 5.3 g of the compound obtained in

the above Step 3 and 4.9 g of 6-chloropyridin-3-ol in 100 cm® of butanone. After refluxing
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Chr omat ogr aphy on silica ge

(di chl oronet hane/ tetrahydrofuran : 97/3) allows 5.26 ¢
of 15 the expected product to be obtained. Step 3 :
tert-Butyl (IS 2S) (1R

2R) - 1- (br ononet hyl ) - 2- net hyl cycl opropy! (nl et hyl ) -
carbamate 2.42 g of triphenykphosphine and then 3.05 g
of tetrabrononethane are added in succession to a

for %ﬂ‘x g%ﬂe %gera%ga(?rf fftl 1%61 Ofﬂ%g eAlgLFé?)ngtqg F:{rfes%roﬁal? .?[k%%\é%sidue 18

takel fﬁ etliyl@ce@RCAridoMe i ddnit fhdss obtaliied rie thasiid \f/iﬂle aqueous sodium
filtrate is concentrated. Chronatography on silica gel
carbogite FplyHemerdh e degd prrerdivar sulpsiomyl copeeigteds Chmmptegraphy

on sﬁl?c% %ge&\ %lltrl&gmﬁétﬂ%%%tutgngng ¢ 99}35 %115‘\99 4 ?BFR‘LG%XPEC%&& pﬁ)ldhgtl to be
obtagBH: 1- (((6-chl oro- 3- pyri di uyl ) oxyl net hyl } - 2-uret hyl - 25

cycl opropyl (net hyl )carbamate 12.4 g of caesium
carbonate are added to a solutron of 5.3 g of the

mvmﬂhbﬂx ng - 34- for 20 hours the minerals are filtered
of f and the butanone is evaporated. The residue is
taken up in ethyl acetate and the organi c phase
15 QP& €Dyl MRFREE Ml AGHERES AF aHHed(ié‘rabs%ﬁﬁﬁ)ﬁ of 4 g of the
solution”and then dried over sodrunrsulphate and
compormcfeqbtamleé an ﬂ@'ﬂb@ﬁ@ﬂtﬁ@réﬁpﬁ% cmh o§ ok aze. déler stirring for 20 hours,

the gril_x 215119{ %3% {J gf)n 16;56%“3/ ﬁ%raa.% %tger éw 1(1&({5( %nde of the
expéo'té@, pRtudt afd FrteRios@- FhB YK iddddhrider #f iaRet hip>id/ adheduslisBdium

etlrylcncl o- propanam ne 15 cnB of 4N hydrochlorrc
carbegite sehitigni Afer exteicERamathadishlaresihans, dryaw Wie ioseAngs plaasg over
oo [ pve pt

sodlgi grg?lgh%t% eJHd gx?agopa%ﬁ r(?fl% gthe nsowgg‘ro % uf Sof tﬁ% Oe%a%c@erﬂ'%&ﬂ%t are
obtdigs@ct i on m xture is drluted with ether and then 3.5 g

of the hydrochloride of the expected product are

filtered off. The hydrochloride is taken up in aqueous
Step’ > " ; g IV” th
sodi um
sulphate and evaporating off the solvent, 2.5 g of the

4.5 g %(fg ggm oun(glu CtI E)?armeple ?8 tazfleI Qherginatographed on a Chiralpack AD column

(methanol/diethylamine : 1000/1) to obtain, after conversion to a salt using 4N
hydrochloric acid in dioxane and crystallisation, 2.35 g of the dihydrochloride of the first

enantiomer o, and 2.2 g of the dihydrochloride of the second enantiomer B.

Example 11 (o enantiomer) :
(15,25)- or (IR,2R)-(-)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclo-

propanamine hydrochloride

Mass spectrometry (ESI) : m/z = 227.1 Th ((M+H]")
Melting point (cap) : 185-190°C
Optical rotation : [a]p?® : =-13.90° (¢=0.01079 g/cm?, methanol)
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15 Step 6: Separation of the enantioners of the

conpound of Exanple 10 4.5 g of the conpound of Exanple

10 are chronmat o graphed on a Chiral pack AD col um

(met hanol / di et hyl arnine : 1000/1) to obtain, after

conversion to a salt using,4N hydrochloric acid in

di oxane and crystalllsatloﬁ5 2.35 g of the

di hydrocliloride of the first enantioner a and 2.2 g
Exangfle 1 2 €0 endntitmoahik ori de of the second enanti omer (3. 20

Exa 11
(1528 rron ey TG blarertui T Dadtie SR iy 9
I hyd hl d Ma
prop B o 2o 32701 Th (L MeH 1) Vel ti ng
poi nt (cap) : 185-190C 25 Optical rotation : [a]D: =

Masek3:,90 S-C:E Bl%%n?"f%mmﬁl) 20 35 - Exanple 12

Mem(ﬂzBo%R)cag)*)rskiéz(f’@ chl or o- 3 pyrl di nyl) oxy] met hyl }- N, 2-d
I met hyl cycl 95 pr opanam ne drochl oride Mass

Opticapextatiopméetry’ (£813.13° (er0. 0£0 e, PretiquobH] ) 5 Mel ting
poi nt (cap) : 188-192C Optical rotation : [a] D20 +15.13
(c=0.01062 g/cnB, nethanol) Exanple 13 : (1S, 29),

Exahpl@13R) - 1-{[ (6- Chl or o- 3 pyrldlnyl)oxy]nethyl} 2 nethylc

cropropananine Step 1 : tert-ButyI (1Ss.2S

(15,23R) (R 2F0rlettmEhilgrioy3-py ridinyhpeyleredpyl hﬁyméfélb’!fa éOIma*ﬂvée
conpound is obtained in accordance with the procedure
of Step 3 of Exanple 10, with replacenent of the

Step 30 MRBAE 015,35 P1 R, 2Rj- 1 Hbrunipd reetAfY) Birhérhvlapecloprapplosrd anitte
Preparation 2. Step 2: tert-Butyl (1S 2S) (IR
2R) - 1-ff(6-chl oro- 3-pyridinyl)oxyl netl zyl) - 2- met byl -

The cco¥1gp! ‘agﬁ PSR E@rdlﬁ_’cemi@h &Q?P&éﬁ&e'& S ﬁbf‘EthIﬂe 10, with
accor

ance wt e procedure Step 4 of Exanple 10,
replavérhdént of the compound of Step 2 of Example 10 with the compound of

Preparation 2.

Step 2 : tert-Butyl (1S,2S), (IR,2R)-1 -{1(6-chloro-3-pyridinyl)oxy[methyl}-2-methyl-

cyclopropvicarbamate

The compound is obtained in accordance with the procedure of Step 4 of Example 10, with
replacement of the compound of Step 3 of Example 10 with the compound of the above

Step 1.

Step 3 : (1S,2S), (1R,2R)-1-{[(6-Chloro-3-pyridinyl)oxy[methyl}-2-methylcyclo-

propanamine

The compound is obtained in accordance with the procedure of Step 5 of Example 10, with
replacement of the compound of Step 4 of Example 10 with the compound of the above

Step 2.
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repl acenent of the conpound of Step 3 of Exanple 10
Wi th the conpound of the above Step 1. Step 3 (1S 295)
(IR
2R) - 1- {1 (6- Chl or o- 3- pyri di nyl ) oxyl net byl / - 2- net hyl cycl o
- propanani ne 20 The conpound is obtained in accordance
wWith the procedure of Step 4s.0f Exanple 10, with
repl acenent of the conpound of Step 4 of Exanple 10
Ste :tgae Yo SRR, niganQIOIJe Eo NS eSmposiPofExanple ]§t ep 4 -
__ﬂngaﬂa?rUn4ﬂE4?%e—enan2r&ﬁzrs—oFéﬁi;ré;nqéﬁ%nr- of Exanpl e
13 2 g of the conpound of Exanple 13 are
cl uromat ogr aphed on_a Chiral pack AD co
2 g of Sprospenst odiferrplasd fe cl@l@ﬂ?@&%@%ﬂhed gflt@e@%ﬁ%@ér 4Pofplumn
| r
(1301%'8%)( gﬁglegl Btcr‘rjuﬂ s?gbwlg aat?fég h&{\)f?ségﬂoda §a§tQLL$H{§ A h&&ochlonc acid
solutiyrdriac Bloaahel eandf ctydeallisatiod, 195e garmfl heehydoclaoddel .of the first
of the hydrochloride of the second enantjoner [3.
enaquj@g}% pc(.-_.'smiz]f 1( gobths ,‘%/fh@ﬁ@p)ide of the sgcg}ld@pantlomer B.
(1R, 2R)-(-)-1-{[(6-chl oro-3-pyridinyl)oxyi net hyl }-2-net
herycIopropan- am ne hydrochl ori de Mass spectronetry
14 (o Btiongek$: 1 Th ([MrH ) 10 Melting point (cap)
tical rotation : [a] D20 -15. 89
(lS,%&)-oonloli?,éK):(rﬁl (st ehdewcor-3-py Eidinydloxy hge thA - 2 thydeysloprepan-

am“%‘iﬁ?‘g’ﬁ}l}‘(’%ﬂ?l- {[ (6-chl oro- 3- pyri di nyl ) oxy] met hyl } - 2- met
hyl cycl opr opan- am ne hydrochloride 15 Mass
spectronetr% ESI) = 2138. l\Th ([M-H +)  Mel ting
as omEERYES 183éér§éelc§hiwﬂrbt ation : MD 20 +16. 49

C=0.: g @ethanol) Exanple 16 : (1S, 2S),
LQ&%@%Q&%%Q%E qu%hloro 3- pyrrdrnyl)oxy]nethyl} N, N, 2-tri

optmnhmhcuc[cqa%"o pah5.890 (00161 g/cm’, methanol)

Example 15 (B enantiomer) :
(15,25)- or (1R,2R)-(+)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-2-methylcyclopropan-

amine hydrochloride

Mass spectrometry (ESI) : m/z = 213.1 Th ((M+H]")
Melting point (cap) : 183-186°C
Optical rotation : [a]p™" : = +16.49° (¢=0.01015 g/em®, methanol)

Example 16 :
(15,2S5), (I1R,2R)-1-{[(6-Chloro-3-pyridinyl)oxy]methyl}-NV,N,2-trimethylcyclopropan-

amine

Step 1: (18,2S5), (1R, 2R)-1-{[(6-Chloro-3-pyridinvl)oxy]methyl}-N,N,2-trimethylcyclo-

propanamine

The compound is obtained in accordance with the procedure of Step 1 of Example 7, with

replacement of the compound of Example 4 with the compound of Example 10.
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Step 1: (1S,2S), (1R 2R -1-(((6-Chloro-3-pyridinyl)
oxy]n:etl:yl/-N, N, 2-trinethyl cycl o- propanam ne The
compound i s obtained in accordance with the procedure
of Step 1 of Exanple 7, with 25 replacenent of the
conpound of Exanple 4 with the conpound of Exanple 10.
-37- Step 2 Separation of 3Yhe enantionmers of the
compound of Exanple 16 2.4 g of the conpound of Exanple
16 are chromat ographed on a Chiral pack AD col um

[ sopr opanol / di et hyl am ne X tQ bt akenm after

& P & b n N FHE-ae-h = |d

sol utlon in d| oxane and crystalllsatlon 1.1 g of the

hydrochl oride of the 5 first enantionmer a_and 1. ED |
2.4 godf theeomyduatbf Braroele df Etrheh@é@mgﬁapélﬁ ﬁ’fllaoﬁ@lml[’@k column

a enan 135 4N
(1sop(qmn91,_‘selet}11¥1)a g [4( éb@/ﬁm o@alé)lwal‘fél ny ér)%/ rret hy salt usm%
hydro&ﬂérf@ﬁé"d’ LQYGhPim cﬂ’ibﬁ?zﬁ@’b@l@ dﬂﬁteﬂl}iﬁﬁ@@ hi. bigi a:fehd\/a&kochlonde of the

spectronetry (ESI) m z 241.1 Th ([ MHH| B/bltlng
first Eminnbm(:r:a;a)ld 1.0536011188 ﬁycﬁpchleraqle eighagacord enqﬂa])@zr

+12. 64 (c=0.01055 g/cnB, nethanol) Exanple 18 ((x

enantiomer) : (1S, 2S)- or

Exaélhfégﬁ éna)nt%]gn{e[réﬁ chl oro-3-pyri di nyl ) oxy] met hyl} NN, 2-
ropanam ne hydrochl oride 15 Mass

(LS, B CI OfIRLIR)-(HESH [(6-clithwo-3-pgaidiny PRy fp ey V- Nvisttipgéhy ey clo-

poi nt, (cap) 13 138C Optical rotation : [a] D2 -11.23
PI‘OI{WGHB‘.’{ B‘E"%}P ¢ met hanol) Exanple 19 (1S, 2R),
(IR 29)-N, 2-Di methyl -1 -T(3-pyri di nyI oxy) nmet hyl ] cycl opro
panam ne di hydro- 20 chloride_ S 1: (IS2R (IR

Mas® S)echBmBirgfESN |: /2 T(231 dyFh ﬁMﬂLﬁ]o)xy) metliyl | cycl opropana
m ne . di hydr I de 2.6 g of potassium
W—%@éﬁ%%%gd& 9.2 cnB of 3- fluoropyrldl ne are

Optitddegibe : fosdl: wld @n64° (c=0.01055 g/em’, methanol)

Example 18 (o enantiomer) :

(18,25)- or (IR,ZR)-(—)—I-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,N,Z-trimethylcyclo-

propanamine hydrochloride

Mass spectrometry (ESI) : m/z=241.1 Th (M+HTH
Melting point (cap) : 136-138°C
Optical rotation : [OL]D20 :=-11.23° (c=0.01055 g/cm3 , methanol)

Example 19 :
(1S,2R), (1R,2S)-N,2—Dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine dihydro-

chloride

Step 1: (1S,2R), (1R,2S)-N,2-Dimethyl-1 -[(3-pyridinyloxy)methyl]cyclopropanamine

dihvdrochloride

2.6 g of potassium fert-butanolate and 9.2 cm’® of 3-fluoropyridine are added to a solution
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- 38 of 2.25 g of the conpound of Preparation 3 in 75

cnB of dinethyl sul phoxide. The reaction mxture is

heated for 90 seconds at 30% of the maxi num power of a

1000 Wnul ti nrode m crowave oven. After cooling, the

reaction mxture is poured_into aqueous sodi um

chloride solution and extrdéted several tines with

et hyl acetate. The conbi ned orgaplc 5 phases are washed
of 2.26i ¢ bf thedompoai of Breparstidnt inofp amdoft dimathyt sulphaxide: The reaction

sodi um su te and ted.. Chromm
B SOREO S SRREEF A 9 o
micrd WA O3 edle)A fedr! @ing. 4 Eeabfiord hExfenis prhreﬁofnltb pgesbus tsodium
to be obtained in the formof a si ng

cmoruﬁeas)moaomsbmetractcdf seprat Gimes ritlo Athyt a@%tec Shp ambineg ogganic

d |
RIS PR 06 g 08 B e
evap&Qiical n@ﬂrorﬂ@oéﬁﬁfy (Eﬁ )s1hca mgel —(&%oﬂoﬂdﬂhir{etvﬁéﬂmno)/ammomum

Mel ting point : 189 191C Step 2
hydrooide) NG DG Esoh T b BURBBT RIOHIL 2 A ARG 10 Fiegiip of &

s1nglaq1ast% e@s%g{%gljgc o&ﬁﬂ@sﬁon]& R EorfiPE R QULRRRGE A0 hiidrochloric
acid (nﬁﬁbb&!ﬂe lah@esfstillisatibn, 6/ 20 gohtht arpaceed coEPo8BADArE)obtagned.

obtain, after conver It using 15 4N
kbﬁh¥ﬁﬂéﬁh$5¢ﬂ§ié 6§hfqgﬁﬁﬂﬁH®%oxane and

Cl. llisaig®ng1¢: 54 g of the hydrochloride of the
Nhhpﬁﬁééﬁénﬁi 1 %er a and 0.58 g of the hydrochl oride of

the .second enantioner [3. Exanple 20 (a enanti oner)

eng figmer ¢ pound of . aml 1t hyl ] cycl

oprbpananine dlhydrochlorlde 20 Nhss spectronetry

ESI) : z = 193.1 Th + Mel tin ai. nt
1.8 é@f fh?z@owpmcbpf Eé@lapheolr?( egre [cguﬂom)z@éeg raphed Q%ug _elp(ecglbgb column

L. t 2
(ethagi%%gnﬁflye?@ %la&%ﬁé?ﬁ%ﬁ%ﬂﬂ% cgd;?ﬁ d?ﬁéﬁ%&nﬁ%nh@ a S%E using
4N I?Qfo@ﬁl@ﬁa Atidesol@ndh dictaoeinldoory dalibion, 856 gtafenehydyochloride of

ESI) : mz = 193.1 Th
the first enantiomer o and 0.58 g of the hydroHuonde of the second enantiomer B.

Example 20 (o enantiomer) :
(1S,2R)- or (1R,2S)-(+)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Mass spectrometry (ESI) : m/z=193.1 Th ((M+H]")
Melting point (cap) : 69-72°C
Optical rotation : [o]p? : = +30.04° (¢=0.01084 g/cm’, ethanol)

Example 21 (o enantiomer) :
(1S,2R)- or (1R,2S)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Mass spectrometry (ESI) : m/z = 193.1 Th ((M+H]")
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Melting point (cap) : 71-74C Optical rotation : [a]lp O
-31.24 (c=0.00961 g/cnB, ethanol) Exanple 22 :
(1S, 2R
(1R 2S)-1-{[ (5-Brono- 3-pyridinyl)oxy] nethyl}-N, 2-di neth
yl cycl opropan- 5 am ne di hydrochloride 1.7 g of 60%
sodi um hydride in oil are "added to 4.6 g of the
conmpound of Preparation 3 in 160 cnB8 of

Meltthgrmefriy¢dpor Aet€. The reaction mxture is stirred for

.one _hour at ,gmbi Jte turesand then 10.2 g of
Qﬁggggﬂﬂﬂﬁk- erd?ﬂé4d&§H§§%gdyﬂpo aggﬂ The reaction
m xture is heated for 16 hours at 60C and then the

di met hyl formam de is evaporated off. 10 The residue is
Examgle? :.up in 300 cnB of ether. The organic phase is

sh i th eous , lithi chl opi de.sol.ut i a

s AR ¥ BT S arp i Y B Bl B0 P e e Be 6Bt
amitd GV RAIFRIY on silica gel (dichloronethane/ methanol

: 9674) allows 4.86 g of the non- salt-form conpound to

bﬁ obt ai ned. After ﬁonvFrsion to a salt of 0.43 g of

t und _i.n . et hang ' C | :
17 e R ararranar e & O AR dp B g il Lo b Y A ORPRRALR 3 in
160 eMARGIh ety Fbimaanidet Tee resiichimittarer @atiyistl gbt bseHodrr asrambient

et hanol to obtain 0,35 of the_ expected product.. Mass .
tempepasererandethey 10eseR) of 3,§f<gb1:_9rr@p1r_1(j_mq-@r<{ [a[gﬁqq] 8150pvv“;§r b deactlon

. _.boi.n : - . R), £
mix QR ey EE Ry 16 I X A S Sl SRR aR: feeyeporated
The Eﬂ':siﬂ)ﬁe iditikedrigchl 800 dm’ Sf efhell Theirggtlic phase is washed with aqueous

. (2E)-2-cVano- 2-butengate .2 cnB8 of piperidi,ne are added
i oBAPIRE BT U ] ROk T SRUGE HP By 9dc Sy REREted

cufffply P 1 JUB B BB ot a8 o
¢]

salt-fdrm coegotindio e sltained. Aftetidonvassionia hsa0of G4ie 6f thigpmpound in

and extracteaed w et.he 3 X.200, cnB). '
cthaffluine. prateat 4 AR 6 A ERR, iy AARaRE R gffents are
evapd¥REd oSORhdI S WRt B ARE/seVaROrfade tthddiob ttd | dbatih d35 g of the

under reduced pressure (97C/ 10 ton) of the -40-
expected product.

Mass spectrometry (ESI) : m/z=271.1 Th (M+H]")
Melting point (cap) : 157-159°C

Example 23 :
(1S,2R), (1R,25)-2-Methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Step 1 : Ethyl (2E)-2-cyano-2-butenoate

2 cm® of piperidine are added dropwise to a solution of 64 cm’ of ethyl cyanoacetate and
34 cm® of acetaldehyde in 80 cm’® of acetic acid. After stirring for 20 hours at ambient
temperature, the reaction mixture is diluted with 200 cm’ of water and extracted with ether
(3 x 200 cm?). The combined organic phases are washed with water and then dried over

sodium sulphate and evaporated. Distillation under reduced pressure (97°C/10 torr) of the
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resi due obtained allows 40.44 g of the expected product

to be obtained. D astereoisoneric ratio E/Z : 96/4.

Step 2: Ethyl (15,25), (IR

2R) - 1- cyano- 2- net hyl cycl opr opanecar boxyl ate 1.92 g of

60% sodi um hydride in oil are added in a single go to a

solution of 17.6 g of 5 tT«hethylsulphoxonlun1|od|de

in 120 cnB8 of dinethyl sul phoxide. The reaction m xture
residus obtirieti ralldwt 40.42 ghufuliessexprded heduet ts bk ablagredof 10 g of

t he .conpound ﬁziagged in the above Step 1 in 60 cnB of
DiastpreqlsERATICATQ) is added dropwise. After stirring

for 16 hours, the reaction mixture is poured into a

m xture of ice and 1N hydrochlorlc aC|d and IS then
StepExt Kihot €d,28) t (A R el-cya® 20 3 L1 NV

organi c phases are mashed W th aqueous 10 sodi um

chloride solution and then dried over sodium sul phate

1.923N8f 6YFPRHAIE Ry dridnOsTRERIIEEN YN @1birgld &6 a0 geioluuon of 17.6 g of
(dlchloronethane/tetrahy ofuran ; 97/3) allows 15

by sunbovsmpan el oot o Hrseibbrghat doalig repction misture i

ed in the ab
stirr drzé%xgk/ré ra(l)l)c(lltﬁﬁne soh{tbon of 1 éd)}% %I’B %ugéin(él%tgmbo rllrllt reI ? ove

Stepelbliﬁ @E)Odéﬂat d)ﬂlgrn@fhyg gtgplﬁffmdéfhe ad@éﬁmuphdlsabﬁﬁeﬁmlﬂirmglfdr Hé hours, the
above Step 2 in cnB .o tetra S

reacipry BUKRIES 1oPRIed (1RfP; %Hﬂ‘étflr%og ige ng P% g@ﬁ(ﬂﬁ{ ?ﬁ‘/% @és then
extr:isc'ﬂ?dg\gltﬁ DB 8f )ﬁﬁ@é Exﬁkﬁy ?ﬁ@%rh&ﬁ@d ie phiRs afe %@Jh%ﬂ with¥ueous

ution 1sthen stirred urs at 50C and
sodmmb&hlmxdat kyluterer midghherat dradbiosert  sodivper alphate AWM exp@rated.

of net hanol usl d then ct
ChrpsPgeBhy 80 caneesi 1S Bro BB dt S " EpDAERRHED e of
the é@é&e@%du&tﬁ@‘ﬁe‘i%@a’cé@s' due is. taken up |n 100 cnB of
di um hydrogen carbonate and extracted with 20

d|chloronethane After a second extractlon nAth

silica gel (dlchloronethane/tetrahydrofuran X 97/3)

allows 1.71 g of the expected product to be oltaingd.
A sglugigngef 218 Q%)the (cppgpourrl)d obtame% in the above Step &0 em® of

tetra?lgﬁro?ur% F a&ﬁ%% glﬁd‘p&@seo%ra! MO EWITIES bt 3ty BLRIY SRENEED cm’

potaSS|un1tert but anol ate are
of tenatlpdtofinamasdb ehi’ f wazterm" IxGsojutii it Heenptiogd dor dhowrket 50°C and

0, S S Ay BB, L4t i
and Qﬁjéilleﬂil% af@&tltolfiemfx@lﬁ@ tié @EhdBhittd eTHeSpri@ueslisf Rpehedrond @dre and
then the r331due 1s taken up in 100 cm? of sodium hydrogen carbonate and extracted with
dichloromethane. After a second extraction with dichloromethane, the combined organic
phases are dried over sodium sulphate and evaporated. Chromatography on silica gel
(dichloromethane/tetrahydrofuran : 97/3) allows 1.71 g of the expected product to be

obtained.

Step 4 : (1S,2S), (1R,2R)-2-Methyl-1-[(3-pyridinyloxy)methyl]cyclopropanecarbonitrile

2.4 g of potassium feri-butanolate are added to a solution of 0.56 g of the product of the
above Step 3 in 15 cm’ of dimethyl sulphoxide. After homogenisation, 2.2 cm® of
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cooling, the reaction mxture is diluted with 40 cn8 of

aqueous sodiumchloride solution and extracted severa

times with ethyl acetate. The conbi ned organi c phases

are washed wth sodiumchloride solution and then

dried over sodiun1su|phate4qnd evaporated. 5

Chr omat ogr aphy on silica gel ~

(di chl oronet hane/tetrahydrofuran : 97/3 I lows O. g
3-flugfopyridiae asepsided gng Ff@or@éqtmpdm%%ﬁt%qaﬁéof)osg dpyinstes etlgégc?sfﬁef
coolbeyto i irs 5 AT ST 2k WS S0 S selption
and @xaoted deverd tifhxd with clfyl heetael Thieopbodd crgaixt ahasesiaierwashed

. the above Step 4, 3.8 cC of. 50% aqueous hydrogen
with oy shlogige utalwipnaatd dgglz HeHOVER gﬂ&&m ﬁ’;}l@%%tﬁi *’3@ PYRpgted
hrofli 2AprSt PRk sl &ilHEBMetAnd/RiraftpdrBTRst €978Y a868E @M1 g of

¢ Otenﬁgéﬁsure an%gikgﬁlﬁor %5 %indiesrat 45C. T g 89
the expatdd ppoduckiotaiotgained fi | t ered and i nsoluble material is

washed with dichi oronetane. The filtrate is

concentrated and chromatography on silica ge
Step 501 iR, 240t NIBOLMEEIANAB IR AR m&Y S sioB LopandburBoxdamide

alTows U. 94 g of the expected product to be obtal ned.

Step 6: (1S2R) (1R

A nﬁﬁ)meiesﬂvg_tghmzﬂ the -pEclécBlcpybﬁadied}ih dlxey Jhavet Hop fod & @pr opH1% agiicous
ne ide 0..25. f _broni .
e A S LR s SR

for 4% minleds &t - anThi8ntS Rhrifet dite | sHdCiBSH &6 U9 Mifauesdtht 1459COThe freaction
product prepared in the above Step 5 is_  added in_on

mixtys. is Tieradeanst insplublexmatewali is washed with\digderamstiang. ofheyfltrate is
m.nut es at .anbi.en e r . i AL .

cod A 3L RIS Rlp TP RTRL L GO LSS

hydré@idwt 94480 alle®s 004 ampfebuiexrsodd produbt torbeddtanddit i on and
extracted several tines with ethyl acetate. The

conmbi ned organi ¢ phases are dried over sodi um sul phate

Stepb (1 - ‘ Yo% n§e't}1 1P cl Blopanamine
d 5 TYONT UM Nyar oxi de . 1)
dihydtdchlmsida. 59 g of the non-salt-form product to be

obt ai ned. After conversion of 1.18 g of the conpound
to,a salt using 4N hydrochlo

0.25 gm0 Reoraing areeddpdiap sPIUEPR ok 643 otmshpatimpgrode ipy Qyem’ of
v TR LS M £, 8 A s s
addetiSB- R0, - AR rdaxborpextdse is stirred vigorously for 15 minutes at ambient
temperature and then for 45 minutes at 75°C. After cooling, the reaction mixture is diluted
with 30 cm® of aqueous sodium chloride solution and extracted several times with ethyl
acetate. The combined organic phases are dried over sodium sulphate and evaporated.
Chromatography on silica gel (dichloromethane/methanol/ammonium hydroxide : 95/4/1)
allows 0.59 g of the non-salt-form product to be obtained. After conversion of 1.18 g of the
compound to a salt using 4N hydrochloric acid solution in dioxane and recrystallisation
from ethanol, 1.41 g of the expected product are obtained.

Mass spectrometry (ESI) : m/z = 179 Th ([M+H]")

Melting point (cap) : 188-190°C
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(1S,2R), (1R, 2S)-N, N, 2-Tri net hyl -

[ -[(3-pyridinyloxy)nmethyl] cycl opropananm ne

di hydrochl ori de The conpound is obtained in accordance

with the procedure of Step 1 of Exanple 7, with 5

repl acenent of the conpound..of Exanple 4 with the

compound of Exanple 23. After conversion to a salt of

0.88 g of the conpound using 4N hydrochl oric acid
Examplei2di:on in di oxane, the solvents are evaporated off

15 B0 AR5 S5 LT AP S E0oihamin

dihy8ageloraretry (ESI) @ mz = 207.1 Th ([M:H +) 10
Mel ting point (cap) : 196-200C Exanpl e 25:
(R S)-N 2,2-Trimethyl-1-[(3-pyridinyl oxy)methyl]cyclopr
n t i 2-42 .
Theé) glg{i/lsle lggéﬁ ﬁqona?(ﬂngg r\ﬁﬁ? tgcﬁ)gljoc?d %S?gi’ég lo?f]gxe[ﬂ?ﬁlgl with

replaEerrmit hofl the ammmlund of . Banglof witletley tompdwdacfeEx@nfle 2§. After
of . benzoi ¢

, 5 acid, 47 cnB of | dj ne and 100 cnB .
ConVEioNgo e Rt ok i BB comaptiosBy PR R AT apgig oo in
dioxﬁﬁ?ﬁieg%ive]i%om%@ ?érafegldfﬁﬁﬁi ﬁ{eereﬁgﬁj@ 13 reIﬁ@taﬁﬁle&“fﬂo@fU eth@inol to

washed i n succession twce with 100 cnB of distilled
obtaimdt ¥r g of the espauitedprod@tcn8 of | M hydrochl oric acid and

100 cn8_of turate di bonat
Mas PRl T PEr MEIRRETAN: Cd over anhydr ous

MeltfRFHoN (&) Phos20and concentrated. The residue obtained
s distilTed under reduced pressure 20 (117C/10 ton) to

obtain 93.44 g of the expected product in the formof a

Exas8 rless oil. Step 2 : Dietliyi
—%mj@?—é-br ono- 2- et hyl propyl i dene) mal onate 56. 04 g of

(R,SAMY, DT EH ethiy Rl L3y Aid i ydad Pl ethyl]ay dopropanamife diliy@fbchloride
of the conpound obtained in the above Step | in 300
cnB of carbon tetrachloride. The reaction mxture is

Step 3t DB R0 585t Wb rdpPlidendAfoRare t €7 cooling to anbi ent
—Bt‘errp@rg't‘uie—‘rﬁlgémygrm‘e’&a’rf“r tered 25 and

concentrated to obtain 89.8 of expected product. -43-

| 2,..2-di .
R} BT R L i g . b
acid,t€7 eahBppReriahkanfadoich’tdfeclabivie sBhe® alroflix 36 ChBowed. After

‘ethanol | s added dropwise to 24.3 g of sodi um
coolipgr tifyemi o€ tolueBoarecadgeds The sodwism, isThiashed ik pycspssion twice with

100 cm® of distilled water, twice with 100 cm® of 1M hydrochloric acid and 100 em® of

saturated aqueous sodium carbonate solution. The organic phase is dried over anhydrous
sodium sulphate and concentrated. The residue obtained is distilled under reduced pressure

(117°C/10 torr) to obtain 93.44 g of the expected product in the form of a colourless oil.

Step 2 : Diethvl 2-(2-bromo-2-methylpropylidene)malonate

56.04 g of N-bromosuccinimide are added to a solution of 64.20 g of the compound
obtained in the above Step 1 in 300 cm® of carbon tetrachloride. The reaction mixture is
stirred at reflux for 2 hours. After cooling to ambient temperature, the mixture is filtered

and concentrated to obtain 89.8 g of expected product.
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m xture is stirred for three hours at anbient
tenperature, then heated at 40C for Ih 30. 5 The
solvent is evaporated off, and the residue is taken up
in 200 cnB of distilled water and extracted with
di chl oronet hane (3 x 200 cm).. The conbi ned organic
phases are dried over sodi"dm sul phate and concentrated
to obtain 63.0 g of expected product. Step 4: 1

Step GEtIvediyL 20 hliwethy)-1.2- @Mﬂtﬂk@ﬂl_‘dﬁr opanecar boxyui ¢
acid 270 cnB of IN sodium hydroxi de are added at
anbi ent tenperature, over a period of 10 30 n1nutes

A SOE Rioft 0%217 4h 'ggff R c cgmg Piaidddan e@aboua Steplit imi Genn 3 of etHagol is
OV e I n

an of ethanol_. The n
addefh &bpwize lte x43 er @ﬁjs@hjumdmr@hygfl N Qﬁtcn@ eﬁ%é{hﬁ{xﬁ & hgﬁsactmn
m1xt§%ﬁlgc§f}gggﬁ @1?&?6' h(léujsgf I%t\é%?xglgﬁt{ t%glgglfature The, heskduakooc for 1h 30.

€ W th eher and t hen

The @GV Eitfid Bhpblaidi &8 &Hﬁh@fesﬁﬁ%’qshtykﬁrﬂqhin(ﬂ(]wmcq;fdi1stllled water and

Saturated wth sodium chl oride an tracte

extrmdnbwltlaglahlmcﬁnﬂhﬁ@s@ X1 @B prph s ed! rf? roégarm?)ﬁ]éa\g ssargldged over
sod%@tsgﬂ)ﬁa 5 Pn \égrqce?lggﬂeg% ?&%ﬁl’b@t é‘f‘&p@&@@ Efbtd'h@tt ed to

expec pro Step 5 Ethyl 1
/(tort
but oxycar bonLH) am nol - 2 2- d| nzetl z I cycl apr dBanecar boxy
Stepl 41t &(Ethearaarbeitilnd2rdigeiis gearfioxylie aclt

tenperature, a sol ution of 29 20 g of

di phenyl phosphoryl azide in 30 cnB of toluene is added. d of
2700ngpwd $H $odiivan slgfldmmdm amf added 77 agbiast teRBCTEBIHARUTH @ PerIoc ©

obtained i.n the VandiBs 3
30 raigytep3topa g]""]é‘f‘lofl é?afbg) 92% o?om%ouig O%{% anlﬁéd ﬁr{ ;t }gelt g%dne %3 in

600Eﬂf JFQRGbPTHY pehitio ﬂn&tﬁﬂaQE‘ streat 20! hbars azdntmmgerapergs@ and
hstirring. After cooling, the reaction . .m xture

thenndtsehettlanal tif e?@ocatgd@fff é&@e@@ dua] AGUESHS REASH IS gf(‘gacted tWice with
etheigléé'I Im%ﬂcﬁclcﬂﬁ?cﬁ gﬂ@ofﬁ’_ﬁ&h A6 1 %‘5&@8;1@ dcidl, GhidRSedMrvith sodium

conbi n organi ¢ phases are
chidHdeSfhdOM@hcte @it ethut phrt € tames. The cembingtleathereal phases are dried
romat ogr aphy on silica

ovef shdiwrh srlphete ﬁ&dé@@@ﬂ%ﬁ%@&ﬂ%ﬁ%}}léﬁ-zzg Srpseisd PREC 2. 75 g
of 25 expected product to be obtained. -44- Step 6:
Ethyll-f(tert-but oxycarbonyl )(tnetl | yI antl ttoI 2, 2 dll m

t " % H g

tort-butanol ate are added with stirring, over a perlod
of one hour, to a solution of 24.1 g of conpound

Un?egt 2 g i Rodoihebore 8t ambRent neRpblann® af scﬂmtlmt 0§129.29) g of
The reaction mxture is stirred fo ?1
d1pha:rrylh@1m8plajrylaaziﬂeelm3(k enpet wlugne isafded geqpwise to a solution of 19.77 g
of the compound obtained in the above Step 4, 15.2 cm® of triethylamine and 23.6 g of feri-
butanol in 150 cm® of toluene. The reaction mixture is then heated for 20 hours at 85°C
with stirring. After cooling, the reaction mixture is washed with 70 cm® of aqueous sodium
carbonate solution. The aqueous phase is extracted 3 times with 100 cm’ of toluene. The
combined organic phases are dried over sodium sulphate and concentrated.

Chromatography on silica gel (dichloromethane/tetrahydrofuran : 98/2) allows 12.75 g of

expected product to be obtained.
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20.0 g of nethyl iodide are added dropw se. The m xture
is stirred at anbient tenperature for 2 hours. The
reaction mxture is concentrated to dryness and the
residue is taken up in 300 cnB of ether. The organic
phase is washed with 40 cnB of aqueous sodi um hydrogen
carbonate sol ution and MAth*bqueous ['ithiumchloride
solution (2 x 20 cnB) and then dried 10 over sodi um
Stepid Pl b-[@erdbowoanboatlgohetiGh uairedt]<o3-disarh oy gafrppmreg el
(di chl oronet hane), allows 17.6 g of expected product
carboyylgie opt ai ned. Step 7: Ethyl
2,2-dinietliVi-I-(metlzvlamiio)eVcl opropanecarbox- VI at
e 270 cnB of 8.7N hydrochloric acid solution_in ethano
16. 6@ ef Imjizdasnhrrd teopinitamlate ate gbile@mlthrstlrrmg; oiverda perigif e hour, to a

he co 0 e
solufiey ghatr of BSEPRANF DERRa AL APbE SR o2 Tl R o -
fornfaBfide TG WEtidh nﬁﬁﬁk@ﬁtst&@ﬂfmr@t Hin@tedAtlamBRAt temperature and then
concentrated to dryness. The residue is taken up in

20.0eg piamethy bivdiderren addsdolr Wise-cherpixtue jmukteday ambies! {eprggture
o B A AR B N SO0 RSB s o o

300 the oagthe Uthediastic ipBaseXt m&lﬁeﬁdwﬁh 40 rmé ofiajheous sodium hydrogen

di chl or onet hane, The conbi ned_ organij S drled
Carbevfé? selgtp AR Withrateous Athipeilo o leeR? Xedugn f@débﬁngdﬂed

[ 5
over 50 gﬁiﬁ %ﬁ%ﬁ ?.[el? % %en?nﬁt%g] ?%Joﬂlta%apﬁ‘y% flica Eélr(ﬂ chloromethane),
alloﬁs tli’V Bteadflexpeyad prpdnmamb@abtbhm@.l ate A solution of 9.88 ¢

of benzoyl chloride in 40 cnB of tetrahydrofuran is

added dropwise to a solution, cooled to 5C, of 10.94 ¢

Steggf flgb'!&l Q,Q%ﬁién&l-qm@ltgﬂnm%éghﬁgﬁukﬁ%@l&e and 7.76
am ne 1 n et ranydr of uran. The

reactlon m xture is stlrred for 45 25 mnutes at 5C and

at a e t te t
270 P o AL PR AL roc L e stion
coolthifto S-Fﬂe of i1BloGaE ef |tl$e Sﬁﬁpﬁﬁlﬂr(ﬁﬁeﬁﬂed in theyatess.Stdhé in 60 cm’ of
residue obtained is diluted with dichl oronethane and

ethapaks Hehe vaagtions ik &y Sgerbders3 sf&almﬁ% 1eng d¢3Riyatge and then
concc’e%kr%ehotg x?ﬁ{;s%r ThE %glgﬁé gsn aA(IE YS0lPARS thehSconcentrated to

Fact ed Imes wt rnet ane. The conbi ned
dryiesgapiia phmsesinasectdsion. dﬁrquemSOMumdmdmgesluMmbmaée soldtion is

concentrated tq dr t | | .
addg1c Ao POMBEHARES PLRERy BT B COBCPRear | S8, Dgimgs wit
dlC §roF?é eﬁieo&ﬁﬁilﬂﬁ&d B&atiﬁ: t&i 38drie® 0PI um sulphate and then

Benzyl (met hyl') mi nol -
con@nttiatedt 1394 g of exresisyliprorkicham ddolated.

Step 8 : Ethyl 1-[benzoyl(methyl)amino]-2,2-dimethylcyvclopropanecarboxylate

A solution of 9.88 g of benzoyl chloride in 40 cm’ of tetrahydrofuran is added dropwise to
a solution, cooled to 5°C, of 10.94 g of the compoundﬁ obtained in the above Step 7 and
7.76 g of triethylamine in 170 cm® of tetrahydrofuran. The reaction mixture is stirred for 45
minutes at 5°C and then for 2 hours at ambient temperature. The white precipitate formed
is filtered off and washed with THF. The filtrate is concentrated to dryness. The residue

obtained is diluted with dichloromethane and washed with saturated aqueous sodium
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A solution of 16.07 g of the conpound obtained in the
above Step 8 in 130 cnB of tetrahydrofuran is added
dropwi se to a suspension of 4.44 g of |ithium alum nium
hydride in 350 cnB of tetrahydrofuran. The m xture is
refluxed for 4 hours. It is then cooled to 5C and
subsequently hydrolysed\MT%§ﬁu5 cnB of distilled
water, 4.5 cnB of 4N sodium 10 hydroxide and 15 cnB of |
carbatiagd isblusidnwatfer. sefatasionstthe raqnepusoph®e isi Axirastedat times with

. . anmbi ent erature. a.precipita [ ilie f
cichfiforeRing (R ROy drBRUY BREe RS PET Crss o hE R shrfhe and
conc@N@dted iR SUCRAM oashycans Bl sat(@dhloeoridtnedstrahydrofuran :

Chr omat ography on silica gel (dichlorornethane (100)
95/5) allayrcHi. OF et etnesiedivsedughipdesbipingd. : 95/5), allows 11.9

g of expected product to be isolated. 15 Step 10. -

N-Benzyl -N 2 2-trinietlzyl-1-((3-pyridinyloxy)zneth
Step¥ 1 QY[BeRBIORARANIMR 0 L2 DodighetifylpolopEspivlimetienmpl but anol at e

are added to a solution of 3.2 g of the product

obtained in the above Step 9 in 96 cnB of dinethyl

i i f Sdolfdo i EWeS ep 863190 8Bm’ of

A sGRANBE 1807 6 diglheSlonliohd ghffindt, bW SRERE e SriE LS
tetrahgdrbfiadisf e dripwitee® a suspensib@QF Angibf lithbuhe ahinginowabedride
. _oven fter coolin the reaction.,m xture i.S. ppured o
in 3§68" olgetsay Ealarast TuaPurHol UBe00Y bt BRgl fgled o 5°C
and %%n%hh&ﬁlyaﬁgd&nﬁé‘d et A%t @’ Goft digESedMaater, 8isher’. off BB sodium

conbi ned organi'c phases are washed w th sodium chl oride |
hydresidat argh 1andmt hefn distiéd dvassre rA R dstirng ufop it énigwigs at ambient

ted.. .Si ki :
temgeiiiE GrPRaRdy R g et ot Ky dpfusma Tregfiuge i
drie&é‘;ovﬁxg&ﬁﬁrﬁdsumw ghd tondestrated t@idipdss. -@AomStogmph{ on( dilca gel
(dicllommathasen (100) -tp( dichlprerasthgnessiatyrrdimg | S opHBpankng & of

' jde 8.8 cnB of INT hydrochloric acid
mqéﬁﬁgrg%gégﬁf%p§8%%%Ution of 1.35 g of the conpound
obtained in the above Step 10 in 40 cnB of ethanol. The

reaction mixture s hydrogenated for, 5 hours under
Step kO N eyl Ny astrimet iyl Lol (S=ptdiny cthyljevelopropanamine
presence of 0.27 g of palladi um hydroxi de (20% on

carbon). The catalyst is filtered off and the solvents
1.86ag ef pasasapon &rebutefidlate Breeadded itelagolugon akadR aqf the prguetgptained

o o8 L 8 B, SRS RRLAR SRR 5 BBA R seconcs
6.3 @r1 603-BviBFopSHdindars Bid¥datke reaction mixture is refluxed for 2 minutes in a
1000 W multimode microwave oven. After cooling, the reaction mixture is poured into
300 cm® of saturated aqueous sodium chloride solution and then extracted 6 times with
ether. The combined organic phases are washed with sodium chloride solution and then
dried over sodium sulphate and evaporated. Chromatography on silica gel
(dichloromethane) of the residue obtained allows 3.83 g of expected product to be

obtained.
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and then concentrated to dryness. 20 cnB of 4N
hydrochloric acid solution in ether are 10 added to the
resi due and the hydrochloride forned is filtered off.
After drying, 0.79 g of the expected conpound is
obt ai ned. Mass spectronetrs ESI) : mz = 207.1 Th
([ MtHl +) Melting point (cap) 86-88C Step 12
Separation of the enantloners of the conpound of
Step BX anfRIS2-1P.3, 24 Brifiathy-¢ g 63-pit A % 31,
_;Eaﬁgf t e racem c product obtained in Step 10 of
dih . €25 was carried out by chiral chromatography on
a Chiracel Q) colum (ethanol). 1.43 g of the first
enantloner a and 1.37 g of the second enantioner [3 are
8.8 ¢rsobét1éuhydrot:1ﬁatlc a\mlyareaa@ﬁért@u%ﬁ@klﬁ@n 26 13 @of the compound

obtagl} ?&/ﬁ eg%ggg §¥?§n® t H (ge étﬁ]a)ﬁlol lﬂ{e(rga&%ﬁ'rgfxﬂ}f!e 9§(H9cﬁr§éeﬂated

for 5outs dnddr Bendspherhd greé,’mjﬁ'é’ lalﬂEinbLeh‘t ’[en[p(eﬁi{\mw indiha ypreseydenet27 g
yl]cycl o- propanam ne 0 enan

of paadiin) hydrBside {PON, @ Qarb@n)nﬁhwﬁallyst ip ?@tefﬂ?]r piiang 1TRpP ¥Rmts are
evapgal_?%f_ %t’_fﬁl_y}gex%g{gﬁ? %Wtﬁp 11%%0%&1 i ?tznat%c%/ ? e|01r1]§/ ls%d)?)lg_c%ré)tonate

soluthot drelytbko extmomniawamemepé?mmthm phases atel dyigdeover sodium sulphate
enanti oner) 2/ 2. epant j ric rati .

and GRArOPGRERYedos, divDes: 207 R ehpradisalphe aRith T P ke

addeg)rtg) (ﬂ}S feﬁl’df’e f.}ld the h¥drochlor1de formed is filtered off. Afteﬁydlrﬁ/mg, 0.79 g of

trimethyl-1-[(3-pyridinyl oxy) net cycl op
the eb(pqmiﬂhardrm;mudﬁﬁﬂulﬁnmt@ Debenzyl atl on of the a

enant i oner ai [ Exanpl e 25 was
ﬂLﬁ%ﬁﬂﬂ%ﬁ%%%iégg HQ &pggﬁﬁbﬁyﬁ%ﬂ t he procedure descri bed

Melfidk ificdd :®6-gexanpl e 25. The fumarate of 1.4 g 5 of
the a enantionmer is obtained by dissolution of the base
in ethanol in the presence of 1.5 equivalents of

Stepf I2neSeparationdf thhenauwlouteroef the coupaied efftxannle 28r yness
and then taken up in ether. 0.83 g of the fumarate is

The %gpta?ét{g)%dofbc e grlla{ntn[)fantelrsoqf 2a§](5j g of ¥he Weemic product obtained in Step 10 of

Example 25 was carried out by chiral chromatography on a Chiracel OJ column (ethanol).
1.43 g of the first enantiomer o and 1.37 g of the second enantiomer [ are isolated in that

way.

o enantiomer :
(R or S)-(+)-N-Benzyl-N,2,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
or (R or S)-(-)-N-Benzyl—N,2,2-trimethy1—1-[(3-pyridinyloxy)methyl]cyclo-

propanamine

B enantiomer :
(R or S)-(+)-N-Benzyl-N,2,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
or (R or S)-(-)-N-Benzyl-N,2,2-trimethyl-1-[(3-pyridinyloxy)-methyl]cyclo-

propanamine

enantiomeric ratio (o enantiomer) : 97.2/2.8

enantiomeric ratio (§ enantiomer) : 99.1/0.9
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Mass spectronetry((ESI) : mlz = 207.1 Th ([ MtH] +)
Melting point (cap) : 124-127C 10 Optical rotation :
[a] D20 : +13.5 (c=0.01249 g/cnB8, CH3CH). Example 27
((3 enantioner) : (R
orS)-(-)N 2, 2-trinmet hyl -I - 53 pyridi nyl oxy) nmet hyl Jcyclo
propanam ne di fumarate The c'orrpound i s obtained
according to the procedure of Exanple 27, with
repl acenment of the a enantioner with the (3

26 antibmdYR$S spectrorretry (ESI) : mz = 207.1 Th

ti ngl; poi nt (cap) 115-118C Opti cal )

(R or &féﬂ-ﬂﬂ 2-tiipetiyl:1-HA-pyridingtonowethylicy slaprapagamyne difumarate
PHARMACOLOG CAL STUDI ES OF COVMPOUNDS OF THE | NVENTI ON
EXAMPLE A : Displacenent of binding of

DebbdzRtibn &f B @ @heitonhdt odmimddciatStep ¢2 20 Emmpketlﬁrwa@éamdxbout in

| ect ft do . fish Thi t d
scccien UMbt BrRQREPHRRES BIePacP B P B BT 14 &
of th$§rena%tlo%9$%s obtatned B }S@(?I%mﬂ §f BleMBlde 3l ARBESHIthE pkﬁ@hce of

npounds resent invention fo
1.5 mud:@JIdnm af ﬁueme:ptmr& Tt soltofl mmmud:rara'tedt tppeynave pik ﬁlﬁ@éaken up

f the el ect f do fish
in eq?lﬁrcQ@Etge@’tbe?mm?te%%%ﬂfeéé? g a0 86Be of "a cer es
Mas?s}%é_zﬁl {r%l\?g%r@ %jn)o?gz(i)g(ﬁ]; O (M+19fH each conpound of the

luted starting froma. 10 nmM st ock
Melsog poinbfeapir IDWS(Z)7°Cn t he presence of

5| ].-a- : T 0.2 nM in
k f'f ﬁﬁ%@é@@gﬂc BT lvg(:12 1 mM
CaCl2 2 mV NaCI 100 MM pH 7.4) with 0.01% BSA; fi nal
vol une: 500 W The non-specific binding is determ ned
Example BT (denintipmentr anes in the 5 presence of
ungar.of oxi n ow .t hat

(R oo vopeum o ey RE U SRk bapp gy Rieaifumarate

present invention have no significant aff| n| ty for
nicotinic receptors of the "nmuscular" ty

5M .
TheExAPWE 18 abtabhehicaontiento the prsicaditagt Ef(aIPBllel]UeE’iltbé@HIéﬁeﬁ@m of
on ni cotini. ¢4 eept orS
the o enantiomer with t eﬁ antiomer.
Mass spectrometry (ESI) : m/z = 207.1 Th (M+H]")
Melting point (cap) : 115-118°C
Optical rotation : [OL]D20 : -14.1° (c=0.0099 g/cm3 , CH;0H)

PHARMACOLOGICAL STUDIES OF COMPOUNDS OF THE INVENTION

EXAMPLE A : Displacement of binding of ['**I]-a-bungarotoxin on nicotinic

receptors of the electric organ of torpedo fish

This study, carried out according to the method described in J. Pharmacol. Exp. Ther.,
1994, 271 ; 624-631, is aimed at assessing the affinity of compounds of the present
invention for nicotinic receptors of the "muscular" type.

Membranes (1-5 pg/ml) of the electric organ of torpedo fish are incubated (1 hour, 22°C)

in the presence of a series of concentrations (0.01-10 pM) of each compound of the
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10 of IMR32 cells This study, carried out according to
the techni que described in Ml ec. Pharnacol., 1995, 48
; 280-287, is ainmed at determning the affinity of
conmpounds of the present invention for nicotinic
receptors of the "ganglionig' type (Amrerican Soc.

Neur osci ence, 2000, 26, 138). 15 Menbranes (250 g/ m)
of I MR-32 neuroblastoma cells are incubated SZ hour s,

invepO@) (dilnted Hertingeemce 1BfmM seopk selugen dpAIMRO) 4k it gresence of

e
KCI(S"ﬁqM %%cgm bati dhog 2 8M Nac1214)©4mﬁ% 2 with10.519MBSANfinal
phosphate ‘buff et NaH2PO4 20 MM pH ) final vol une;

volug®0 5D0 uThEhmom-sRmIﬁCf bindipk el detgrmigediby erqubfate mgmbranes in the

i ncu in the presence 20 of 300 M of
Presenop g 80‘1{“1“%@1”% ?flég/{)l ts show that, up to a
The $QRGE MR HLMpPh al@ndnt@bibn 6f 16 D81, %Q'Hf%@ﬁnplfunﬁh@f the present

present invention have no srgnlflcant affinity for
mventm:rotham: omar eigajficents afinityhéor gaetiflic grseptors ygdethe( knuscular” type
& l§ ND EXAMPLE C : Displacenent of binding of
! F$4 oxotrenorine-Mon nuscarinic 25 receptors of rat
braln This study, carried out according to t he net hod
described_i n Naunyn- Schi ni edegberg’ s Phar.maco

EXAMPLE B3 Dispdacepgat of bingdingef [aH]-aerbéflm% %'gmf‘htémc receptors

affinity RERNnds of the present invention for
nuscarlnlggreceptgpg -49- Menbranes (250 g/ ml) of rat
brain are incubated (2 hours 20C) in the presence of a

series of .concentration 01-1
Thi g gt AGrPr eI T hetoaes Ao bechin SIOEG ﬁ%%% 1995,

70 Bilnlré
15 B PR Bl SOk (B P

for msdt)mcfremtorwrmmne"gasg@@@c btypemenesxpet Sp¢. cN@rrﬁs:mm@er 3 00 26,
138 determ ned by incubating nenbranes in the presence of
%tropine (1 M. The affinity of the conpounds of the

Merﬁﬁl%ﬁ@é"{%b Nt ITMRI32 Mésfobldsidint cdlle GePinetibated (2 hours, 20°C) in
characterised by determnation of the K The results

the pieesnce A senigs af sonceatpdenst(P AL 10} Oﬁ@CMCOWPPUQﬁ ok thg invention
(dﬂu%%@t%ﬁ?n%%r&% 4 P(?rrﬁd%’?o%ﬂtsolutlon in DMSO) and (+)-[*H]-epibatidine (S.A. :

2464 GBg/mmol : 1.5 nM) in phosphate buffer (NaH,PO, 20 mM, pH 7.4); final volume:
250 pl. The non-specific binding is determined by incubating membranes in the presence
of 300 uM of (-)nicotine.

The results show that, up to a concentration of 10 pM, all of the compounds of the present

invention have no significant affinity for nicotinic receptors of the "ganglionic" type

(K; >10°M).

EXAMPLE C : Displacement of binding of [’H]-oxotremorine-M on muscarinic

receptors of rat brain

This study, carried out according to the method described in Naumyn-Schmiederberg’s
Arch. Pharmacol., 2001, 363, 429-438, is aimed at determining the affinity of compounds

of the present invention for muscarinic receptors.
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i nvention have no affinity for nuscarinic receptors (K

>10-5M . 10 EXAMPLED : Displ acenent of binding of

[ 1251 ] -a-bungarotoxin on "type 0" nicotinic receptors

of rat brain This study, carried out according to the

met hod described in Ml ec. Pharmacol., 1986, 30 ;

427-436, is ainmed at determiming the affinity of

conmpounds of the present invention for type O centra
Menitir@@h (DT ppacl pif abis brakbatvEmbrbateds2(HbOE0 208 ) thef presgnce of a

sricd oF P BRSO AL R GREL PSP 5506 PR Ob e QaR R BBt e
f ot ' | OF ' d an8t gitij- -MO (S.A.:
fond o SR Eor UL on HUDNED) o[ 1550 ) Ta- bumgar ot oxin

3174 GBA/mmol7.. 2nVBdhrmobphatel buffgr NaHkP@b20buM, 7.4); final volume:

(Tri.s- HC150 .mM. KCL .5 mM_ Myd.2 Ca .
250 Wbt rppepiie A ingit A25re BaAre i g aghe pifitdee of
' SPEE iaffiGit20f BieN@infiduhds deiter presad ibyeniing thamusgrinic
atméqrgﬁt()qugﬂgsmiﬁ%at heiresgnqe 0111 a-bunga%fgt oxiln (1 M. The
receptbfs incharawérised rpycigtramingtion hEtheFasent i nvention for type

el S 9 e PUOE 01 Bl g

inveh@orPh&RMEeMtifiaf fop Aukbarkc Meegbis (Hf >t01@Ronpounds of the
present invention have no affinity for type a7 central

ni cotinic receptors (K;>10-5M. -50- EXAMPLE E :

| Shl.agengnt (of bi ndj f Hb vyt Si PAARY 7
EX AN 0% BRorentenf B BifBle Sy PO bEBL in oh e o

carri ed ogfcofififcfediptgrd ¢f rabBrdiachni que described in

Mol ec. Pharnmacol ., 1990, 39 ; 9-12, is ained at

determining the affinity of conpounds of the present

id BYRNEL L0 i & &rf¥ed Hh §AI1EQPRarmacol., 1986, 30 ;
Thlsrs&l: p%égggd Oﬁ)rba ngﬁﬁﬁ(tg%hég}o%ﬁgg (;gJer ét brain are T
4271406 ubatimed @2 daetnming?ME)affimtyt bl cpnpees ®f dhe aresewripesntion for

of concentrations (0.01-10 M of each conpound of the
typegk eecaal RipQiEHE rSAPIER | uted starting froma 10 mM st ock

| . BHL £ 8HNS HorrsA37°CYLik8He presence of a
Mexﬁ%&#‘;ﬁn@poé ﬁ%%%irgp%ﬁgsphét e %u?;{er ( NéHZP&l 20 rri)M pH
seridk. of)contdnnationsofOL0ie10 LB)2BGath cathpoundnefhe prdsens ibyention gdiluted

IS determ_ ned_by incubating nes i hst-he. presence .
starrg fomvaof O (DM otk ﬁ%l}m%éngﬁgf g hereBhestinge ©.A-
7.4 PBofhfoIR 18 T KRS BLbRNTHRHEYAPmMM, KCI 5 mM, MgCl, 1 mM, CaCl,
2 mM, NaCl 100 mM, pH 7.4) with 0.05% BSA; final volume: 500 ul. The non-specific
binding is determined by incubating membranes in the presence of a-bungarotoxin (1 pM).
The affinity of compounds of the present invention for type o7 nicotinic receptors is
characterised by determination of the K.

The results indicate that, up to a concentration of 10 puM, all of the compounds of the

present invention have no affinity for type a7 central nicotinic receptors (K >10°M).
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a4[ 32 central nicotinic receptors is characterised by
determ nation of the K;. The results obtai ned show t hat
t he conpounds of the present invention have a strong
15 affinity for type x4(32 central nicotinic receptors.
Thus, Exanple 2 has a K; of_6.9 x 10-8M These
results, and al so those obtH ned in Exanples Ato D,
i ndicate that the conpounds of the present invention
EX/vIE Lo Displavemienabf inditg ofi{tH]-¢ygiimtson Yype adB2" nicotinic
specific to type a4(32  receptors. EXAMPLE F : In vivo
measur emeffCeRfors pratdrailse of acetyl chol i ne by neans of
intra- 20 cortical mcrodialysis in the conscious
Wstar rat The system c administration of nicotine and
Thisrstwodyt cartied agbadstding v sestecmiquecdesersed inMolegoPhargcol., 1990,

19 BREL AR Aok 356 B 3 9hablE P Brogn nvention for
type%ggrggﬁpglmwgig%c J;s181-188 ; Br. J. Pharnacol .,

127, 1486-1494). A mcrodial ysis probe is
Menibrpiean® 8@l pighmt) hef nae tiragm aper etvimittda(2 ooy, 0°6) imtheepresence of a

e e i D0l SRR B PRl BBt

starti@l WHd@N 2 (NAGhM 4 &M siGtior- i MYMIERC Zhdl. [ZHFMT@shﬁCJ(S.A. :
1" MM neostigmne 20 nM at a flow rate of 1 I/m.n,

1184 GBqaminek] 2 bdinig phasshate e (NakfPOk 20 mdlraH i7H); fral volume:

aniqal_ quart.ers.. t.he. product, un t | :

250 B PR el i 5, g HRod B BEfoA R biprapes in he presence
of 10 UMITo8l(-)aiabtied. STheSekfinitE ©€ ihtesrigtand0 bl thiet preseatlinfventidnhfer type
product. The dialysates (30 |) are then col]|ected every

42 0entiahnicetnicaeceptdis ifrcharagtesisefhy deserminaipnotitheleor ti cal
extra-synaptic concentrations of acetylcholine by
means of HPLC with anperonetric detection. The results

The ael€XBtA8&E Show Nhigthef coagplupdc bb thenpredéral insattion lawel a strong
i nter-group conparisons are carried out by neans of 5

affirgiydbyype aégz ventrad misetinis reppors. déwsr Bxamnie ahapn ki of 6.9 x 107M.
tinme), with neasurenents being repeated over tine. The
results obtained show that the conpounds of the present

TheseéQiMts] &1t AINCTHRES Bbtained h FRampleh @ todd tihdiahtertidt eles@ngfounds of
acetyl choline in a dose-dependent nmanner for dq%es

the prasegi fyenfiomare paveerit cagiradl giqotinic ligandathah gre spscific to type a4p2
aﬁgsz-agonist character of the conpounds of the present

reeeP8 nvention. Thus, Exanple 2, one hour after

adm nistration at a dose of 3 ng/kmIP, induces an

i ncrease of +86%in the rel ease of acetxlcqpline in t?e

t:dp viver measwyyemept ot thedeleasgsof acetylcholine by means of intra-

cortical microdialysis in the conscious Wistar rat

The systemic administration of nicotine and nicotinic agonists causes an increase, in vivo,
of acetylcholine in various regions of the brain (Neurochem. Res., 1996, 21, 1181-1186 ;
Eur. J. Pharmacol., 1998, 351, 181-188 ; Br. J. Pharmacol., 1999, 127, 1486-1494). A
microdialysis probe is implanted in the median prefrontal cortex of male Wistar rats. Six or
seven days after they have been implanted, the probes are perfused with Ringer's solution
(NaCl 147 mM, KC1 2.7 mM, CaCl, 1.2 mM, MgCl, 1 mM, neostigmine 20 nM) at a flow
rate of 1 pl/min, the animal being free to move. After 2 hours in the animal quarters, the

product under test is administered by the intraperitoneal route. A group of control animals
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Wstar rat. EXAVMPLE G : Abdom nal contractions induced

by phenyl - p- benzoqui none (PBQ in the NVRI nouse 15

I ntraperitoneal adm nistration of an al coholic solution

of PBQ causes abdom nal cranps in the nouse (Proc.

Soc. Exp. Biol., 1957, 95, 729-731). The cranps are

characterised by repeated tontractions of the

abdom nal nuscul ature, acconpani ed by extension of the
receineqthe solvebt useNblot thepriodesti The diatyagton(Xenh) mes tearedastehpvery

cr (Brit. .J. Pharmacal . em. 8 : v ]
30 8 G P i3 ordeh th e (B0 hical S Bt lons of
acetyd@idMee Pyudeed oZHPISC 3 ahsdremeichistdction.| Ther ewiles. ard expressed
~ group of control animals is given the sol vent useﬂsfor
in pg pacepdeisbnaiialygate, 2B IHPINSIOUR RORPHERBY 116 EBIGH P PyJpeans of

Y el KRBT R SRSt

overitivge. PBQ the animals are placed in cylinders of
pl exiglass. (L=19.5 cm |I.D.=5 cm. Fromt=35 mn. to
t=45 mn., the animals' reaction is observed and the
The £&RRE 'ogﬁ%ﬁrshBQItﬁ% Q%o[—r@%ﬁ‘xllds' WRE bredfnt dBvaBdA Thétdse, in vivo,
cranps per animal. The results are expressed as the
the qoeticat rdleage off nbdtplichdlare infa ddse-depamdbgrmanen fd gloiseratanging from 1
cranps nmeasured in the control anjmals, at the actiyve
o 1gsake by Wéycagwﬁ&ﬁag%ﬁaw%&hataé%r OFple Fompngs of the present
: ' | hjRiH £l i f | M@uces
e TG R RO RO R el BLEREe Plost Sl R actp, s
an ircosmpoofttis%in theeclemearftacaplchaswds sheamefadrgrlecopien pé ke cogscious
. Thus, Exanple 15, adm nistered at a dose of 10 ng/kg
Wistapraty equces (-69% the nunber of abdoni nal cranps
caused by the admi nistration of PBQ to the nouse. 5
EXAMPLE H : Social recognition in the Wstar rat .
EXAMPHIFAG) :yA biderniniab e@nﬁrnctg%;inquc.ed@yrnhen%wegzqqulaw(PBQ) in
thelg 000-1006), the social recognition test has
|y been proposed by various authors
(Psychophar macol ogy, 1987, 91, 363-368 ;

Psychophar macol ogy, 1989, 97, 262-268) for studyin

the
Intrapiiioned) geminiyeationraf earaleabp lin siuiéonpidig sausenad i gamps in
the @ﬁ%ﬁgﬂgﬁ.t%ﬁém URR Q§@7,e§§'7@9-7@f1%.tflﬁ QhfnBS bR ¥hakterised by

rat "and its natural tendency to forget '
repeatad cantrariionevithe abd@ninef musmetature s&tompanids/by extegmon pithe hind

limbg; 0s grlila es(l:c%ngl?ggeornks% t%gslenaabldbm?Xal a}:rr]an?gsu&éritr ?t PhaAmYa%clSlln Salhem.,

1968, 32, 295-310). At t=0 min., the animals are weighed and the compound being studied

is administered by the IP route. A group of control animals is given the solvent used for the
compound. At t=30 min., an alcoholic solution of PBQ (0.2%) is administered by the IP
route in a volume of 0.25 ml/mouse. Immediately after administration of the PBQ, the
animals are placed in cylinders of plexiglass (1=19.5 cm; I.D.=5 cm). From t=35 min. to
t=45 min., the animals' reaction is observed and the experimenter notes the total number of
abdominal cramps per animal. The results are expressed as the percentage inhibition of the
number of abdominal cramps measured in the control animals, at the active dose of the

compound studied.
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(21 days), taken at random is placed for 5 mnutes in
the cage housing an adult rat. Wth the aid of a video
devi ce, the experinenter observes the socia
recognition behaviour of the adult rat and neasures
its overall duration. The yogung rat is then renoved
fromthe adult 15 rat's cage and is placed in its own
cage until the second introduction. The adult rat is

The gisubinobtained sloowp duhibition o€ thet @der ofy7 00/ éoriastivageses odn e arg’ke IP,

.ropute an fter 2 hours, .S again brought . into th
whidh et s et 6 eBupouiS it Bl Rrap i inialsl fpbdies. Thus
Exafhfle0Mi 4dndifisRehPYi QUdosk Soft N@Nng/RPIL! Yahcad #ichvantlei finber of
duration neasured. The assessnent criterion is the
abdagiffleranpecauel byrhy admjnpvteasion @f PRQde denasusebet ween t he
"recognition” tinmes of the 2 encounters. 20 The results
obt ai ned show a difference (T2-T1) ranging from-22 s

EXAMPLIBHS Soeial ¢esRaitiondigheWistaerat to 10 ng/ kg | P,
whi ch shows that the conpounds of the invention very

greatly enhance nenorisation, even at a | ow dose. Thus,

Initi%lﬁ?@@l:ﬁbe%’ in ?ﬁ?#@%}l’ogg}%’m@gg Qélxg%%(}[g@(}l@,etﬁe Qocial recognition

erence (
test Rizasubsamenile dtercpiopast thyovesioue ruthoB0(Pspiilophameaclegy, 1987, 21,
363%8g%g}|)sg(lcggph]égngg)log?ff lg%,l §_’z ﬁ&%&?l t%p tstu%fgg)go%h%dm%femocognitive
effects gf new compounds.- The: test is: based on-the natural -expression B9%he olfactory
Hy roxyprodil met hyl cel | ul ose _
memary . of .the .rat .and. its. natural . tendency . to, faget amdwabews sgvaluefion of
merr?o:ri_s?t:idﬁ, by"réﬁcgfgit@géqt'oaé%dliﬂg' congérieric ‘animal; by an ‘adult rat. A’ youhg rat

(21 days),-taken- at random, -is placed for-5 minutes-in the cage -housing an .adult rat. With
................... 90 g Magnesium stearate

adult Fa)t %ng @%ﬁﬁre%&v%ﬁ%i%@%}ém%%%gﬁ r&@hoveQ #th Fhe adult
rat's cage and is placed in its own cage until the second introduction. The adult rat is given
the compound under test by the intraperitoneal route and, after 2 hours, is again brought
into the presence (5 minutes) of the young rat. The social recognition behaviour is then
observed again and its duration measured. The assessment criterion is the difference (T2-

T1), expressed in seconds, between the "recognition" times of the 2 encounters.

The results obtained show a difference (T2-T1) ranging from —22 s to —38 s for doses
ranging from 1 to 10 mg/kg IP, which shows that the compounds of the invention very
greatly enhance memorisation, even at a low dose. Thus, Example 2, at a dose of 10 mg/kg

IP, induces a difference (T2-T1) of 38 s.



its enantioners, diasteroisoners, and addition salts

thereof with a pharmaceutically acceptable acid or

base, wherein : n represents an integer of froml to 6

inclusive, R and R2, which may be identical or

di fferent, each independentlyy of the other represent a

hydrogen atom a |inear or ‘Branched (G -C6)al kyl group

or an aryl-(G-C6)al kyl group in which the alkyl |
EXAMPEEM hébatma‘;ﬁuﬁl@al cgnpepitionsHen 1088 taiHets pach gpiaiping 0 mg
£ ge Ld%néjcgl or different, each independently of the
oL aVREETPRSPesent a hydrogen atomor a linear or

branched (Ci-C6)al kyl group, wherein at | east one of

the two groups R3 or R4 represents a |linear or
Comﬁﬁm&l{a{f@lﬁ&)-al-ky}----gr-oup;-‘--RS---adQ g6, which may be

' ] [ ent, each inde ently of the other
}hd#%ggég@ﬁ%ag§h%yg#§%éﬁ"5f6ﬁ?6?”émrﬁﬁggr or branched
WhebGltar€36).al. kyl.,...hal..agen....hydr.oxy,...Lildear or branched

(Cl -Co6)al koxy, cyano, nitro, |inegr or branched
Lactpseo.-€6)-acyl - Ii-nearor branched“(éﬁQCB)alkoxycarbonyl,

L& ranched (Gi-06)trihal oabkyl or linear or

ngl%ﬂ%@ %%ﬁFgI-CB)trigaloalkoxy group%%r an am no group

optionally substituted by one or two |inear or

branched (G -C6)al kyl groups, there being understood by

aryl group a phenyl, biphenyl, naphthyl,

di hydr onapht hyl, tetrahydronapht hyl, indanyl or

i ndenyl group, each of those groups being optionally

substituted by one or nore identical or different

groups selected from hal ogen atons, |inear or branched
(Cl-C6)al kyl, hydroxy, cyano, nitro, linear or branched
(G -C6) al koxy, linear or branched (C2-C7)acyl, linear
or branched (Cl-C6)al koxycarbonyl, |inear or branched

(C-Co)trihal oal kyl and Iinear or branched
(C-Co)tri hal oal koxy groups and am no groups

optionally substituted by one or two |linear or branched
(Cl-C6)al kyl groups. -55- 2- Conpounds of formula (1)
according to claim1, characterised in that n is an
integer having the value 1, their enantioners,

di astereoi soners, and also addition salts thereof wth
a pharmaceutically acceptable acid or base. 3-
Compounds of fornula (1) according to claiml1,
characterised in that RI and R2, which



5 may be identical or different, each represent a
hydrogen atomor a linear or branched (Cl-C6)alkyl
group, their enantioners, diastereoisoners, and al so
addition salts thereof with a pharmaceutically
acceptabl e acid or base. '454'Con'pounds of formula (1)
according to claiml, characterised in that R3 and R4,
WHAR WE CiAfMESd dentical or different, each represent a
hydrogen atom or net hyl group, their 10 enanti omners,
di astereoi soners, and also addition salts thereof wth
acceptabl e acid or base. 5-

l- Co%gﬁ%xg% H?ﬁl?gbﬁul a (I) according to claim1,
characterlsed in that RS and RER,which may be
identical or different, each rpresents a hydrogen atom
or a hal ogen atom thel r y ners,
di ast er eoi sp
a phar maceuti ¢
Compounds of f
(1S, 29),
(1R 2R -N, 2Rgi met BYI -1 - [ (3- pyri di nyl oxy) net hyl ] cycl opro
panam ne (1S, 2S)- or

its enhhtRdrdéRs; diastedbidordléEtalll | addifidr3 sl ithkrenfl Wiﬂ‘l) aephathihcsigically

ropanam ne (1S, 28) or

acceptéglRaQFi)mMC N, 2- di met hyl -1 - [ (3- pyri di nyl oxy) met hyl ] cycl

whereidR" opanani ne 20 (15, 28),
PI R 2R)-2-met hyl -1 -[ (3-pyridi nyl oxy) met hyl ] cycl opr opana

n  repiebeént§ aSin2éPer 0Ofrom 1 to 6 inclusive,

Ry anclfg!%;? g}%hl:le)ﬁlém ) j_)§1 uca;oqr dxhgrenp Be/e{clh mgé/plegégr?tpegtj{xe 1381%1‘ repPesgnt a
hﬁ%&@torﬁ*’ﬁ ‘llﬂeiﬁgrmﬂméhe& (Si-eYaIy] Bxup 6y hTRHINT, DY FAISR Efoup
1n(w1Rp]2R)eraN;)N| n2eittyi mext beylindar pf Bapsheddi nyl oxy) et hyl ] cycl o

R an RRSBRRT bRy e et o ihsm ey ndppsmet 4 et et
hleb @Rl ﬁ@@ﬁﬂ'fﬂ l’h@eai or blaBckS) ﬁﬁ?fCe alkyl group, wherein at least one of the

(IR 2R)-(-)-N,N, 2-trinethyl-1- a(rldlnyloxy)rrethyl]c
t\%grgyp%ga%ﬁq HPresents; ajg}:a.r or branc ed Ce)alky

Rs ancgkchxiﬂkopr g[[!eng& &l 6¢ %g@éeg %&Y n1eperheRi ¥ the Niter tiph&Ent a

hydrep@Rpatofn )ﬁﬂﬁ&egf ohlbmm:h@d Wr—Cd)aﬂgyﬂ ;) balggerethpdrgxyNlidedt or

by E el CY Crlpions; Db anibs et 8 5Bl (rfigpsyinlisesy or

biaRBdAY [ y@i :tho PBIII Ik lalsb?aﬁbhed C;-Ce)trihaloalkyl or linear or
(IR 2R - Gﬁc;:hloros pyri di ny I)ox§/]1rrect5)h I}-Zkyrreth | c
brgarhssk lpalkoxy group or an amino group optlonally substituted by one

or two linear or branched (C;-Ce)alky! groups,

acg p N acid or hase. 6-
mul aj (1) acc?yolnglto cl ai'm whi ch are:

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;-C¢)alkyl, hydroxy, cyano, nitro, linear or branched (C;-Ce)alkoxy, linear
or branched (Cy-Cq)acyl, linear or branched (C;-Cg)alkoxycarbonyl, linear or branched
(C1-Ce)trihaloalkyl and linear or branched (C;-C¢)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C-Ce)alkyl groups.
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5 (1S, 25)- or
(IR 2R)-(-)-1-{[(6-chl oro-3-pyridinyl)oxy] net hyl }-2-net
hyl cycl opropanam ne (1S, 2S)- or
(IR 2R)-(+)-1-{[(6-chloro-3-pyridinyl)oxy] nethyl }-2-net
hyl cycl opr opanam ne (1S, 29),
(IR 2R)-1-{[ (6-chl oro-3-py Pdi nyl)oxy] methyl }-N, N, 2-tri
nmet hyl cycl opropanam ne (1S,2S)- or (IR 2R)-(+)-
1-{[ (6-chl oro-3-pyridinyl)oxy]methyl}-N N, 2-tri nmet hyl cy
cl o- _propanarni 10 (1S, 2S),-. 0 . . : :
2- Ciipionhy 3F ity 1 et Sor bR Ot Hurtipnsiosiss da iy m sngonmpeer
havin(gt the PBILBY | G¥ElcRantneRE RidtdienifohFrs Rhd also addition salts thereof with
IR 2S)-N, 2-di net hyl -1 -[ (3-pyridinyl oxy) met hyl ] cycl opro
a phasaaeawtinaly {cpeptalpy acigror base.
(1R, 2S)-(+)-N,2-direthyl-1-[(3-pyridinyl oxy)nmethyl]cycl
opr opanam ne (1S, 2R)- or
3- Céhpn8} of oI 2yl eoiding 10 clpln3 1 pyitaratitarisbd ity JrreRhyhd By,obhich
opr.opanam ne 15 (1S,

S, 2R), )
may (beRdergjcal of [de%ereétoﬁ@dls%e@w%ﬁ P SORET AR P12 NesT §F rhsphed
hGygl i ne.. , . iy
(YY) QRYBPARATAtioher, ARbsreoisomers, and alsa addition salts thereof

with aiphernfdcSat2fa)ly acceptable acid or base.

(IR 2S)-N/ N, 2-trunet hyl -I -[(3-pyridinyl oxy)rnethyl]cycl
opropanamine (R, S)-N,2,2-trirnethyl- | -[ (3

4- c%rg%yc%df)% iﬁy g&gﬂ%ms hydokdiGy %o bREA QP clan@ndrisae if BadR; and Ry, which
- - 1 1 - ri .
may rtet hightidal [of Jiffgrenti aagh oryresast ly hydggdnogiosh ah aqthd growp, their
.Ror .. . . . .
enangs‘j?mfr-‘q) digsisrepispmrst riid. flsp (§fiom By TERe) MeEng pPagRacgically
acce@tﬁ@l@&ﬁidrtﬁ,bagéjei r enantionmers, diastereoisoners, and

al so addition salts thereof with a pharmaceutically
acceptabl e acid or base. 7- Process for the preparation

5- C(gr&gc‘r}\.gg? QY @&%ndﬁ’% EIB tggé&léhﬁﬁ (té) ):laﬁﬁ qo Eﬁejﬁéﬁkgeﬁs%d Gh %:ia'f”RJs and Rg, which

erise at tnere 1s Us as starting ]
may Ivetidentiial ar diffepainehchfrepresend a hiytitogen ptonCly priial@@eoEtor@ Stheir

R R (1) wherein R lected, f .
cranpReiey CHBITONEy ot B8 ASHRPaTE” AR o RbelE ieal

acceHaBdRcREAmted from methyl and 2-bronopropyl, which
onpound of fornmula (11) is reacted with

trimet hyl sul phoxoni um i odide in the presence of sodium
6 Cglglp%%r IO??QYIF;QHB%_ %Ct?gyd%giﬁl Rhoxide to. yield conpounds of
(15,2S), (IR,2R)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(1S,25)- or (IR,2R)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(1S,25)- or (IR,2R)-(+)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,2S), (IR,2R)-2-methyl-1-[(3-pyridinyloxy)methyl|cyclopropanamine
(18,25)- or (1R,2R)-(-)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,28)- or (IR, 2R)-(+)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,2S), (IR,2R)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,28)- or (IR,2R)-(+)-N,N,2-trimethyl-1-{(3-pyridinyloxy)methyl]cyclopropanamine
(15,28)-or (1R,2R)-(-)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,25), (1R,2R)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclopropanamine
(18,2S)- or (1R,2R)-(-)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclo-



10

15

20

25

30

(rrr)y . R4 (CH2)n_1 COOEt wherein Ris as defined
her ei nabove and R3, R4 and n are as defined for fornmula
(1), which conpounds of formula (I1l) are : - either,
when R represents an et hoxycarbonyl group, placed in
the presence of sodium 5 hydroxide in ethanol to yield
conpounds of formula (1V) 53 UCOOH R4 (CH2)".1 COCEt
wherein R3, R4 and n are as defined herei nabove, which
nds of formula (IV) are reacted with
plOpglq‘)aqﬂenylphosphoryl azi de and tef7- butanol in tol uene,

(18, 23) blhﬁRpJJQS(emqe{[gf clilbioed b}ﬁhcﬁﬂylmﬁgy]methyl}eiv d-sespelepds- of
formula (V) : R3 i 1VBoc 10 R4 (CH2) COCEt wherein

PﬂﬁﬁBmmRQ and n are as defi ned herei nabove and Boc

15 3PERSPAL R e A B S,
(15,29¢ Eﬁu{f]@ ZR\}l()) 1 {R’6Lch-lorb]3 ﬁMdlnyl)Mﬁﬂlﬁ&tmylRZJlnéthpll‘cgdepﬁoﬁalaumne
ar .or branched (Cl-C6)al kyl and
(15, 2% pL Hi@&)cﬁﬂ@@ éﬁ nglplOr%pwmlehl)wémsﬂlw&}r”-ﬁ?@r %}/cwp@@amme
(IS,%%p fmr y ?ﬁ@%ﬁ%@g 335%{11&'#1) 1 t?\i;]JZ‘Z trig%ghf'ﬂ%f H)ﬁa%bgnamme

(15, P9t as@RAR)EE)11- {1(5 a]ﬂo]toa3-pyndlnylok»xyemmmyf}ew,mmmdaeﬂlyloyclo-
yi el d conpounds of formula (VII) R | 1 R3i° NBoc R4
P“WPE@E¥@ i COOEt 20 wherein R3, R4, R 1, Boc and n are as

(15951 b et ke Bl Do ot
proploamimea (VI 11)

(18,2R), (1R,28)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(15,2R)- or (1R,23’)—(+)—N,2—dimethy1—1—[(3 -pyridinyloxy)methyl]cyclopropanamine
(1S,2R)- or (1R,25)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,2R), (1R,25)-1-{[(5-bromo-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclopropanamine
(18,2R), (1R,25)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(1S,2R), (1R,25)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(R,S)-N,2,2-trimethyl-1-[ (3-pyridinyloxy)methyl]cyclopropanamine

(R or 8)-(+)-N,2,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(R or 8)-(-)-N,2,2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine,

their enantiomers, diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

7- 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) :

H (CH,)—

R R 1) |

wherein R represents a group selected from ethoxycarbonyl, cyano and isocyano and R'
represents a group selected from methyl and 2-bromopropyl, which compound of
formula (IT) is reacted with trimethylsulphoxonium iodide in the presence of sodium

hydride in dimethyl sulphoxide to yield compounds of formula (IIT) :
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-58- R1L R3 NBoc (MIl) , R4 (CH2) -1 COCEt wherein R3,
R4, Boc and n are as defined herei nabove and Rl is as
defined for forrmula (1), which conpounds of formula
(M11) are : * either placed in the presence of a
reduci ng agent in an anhydrous solvent to yield 5
conpounds of formula (1X) =57Rl R3 9%\Boc , R4 (CH2)nOH
(I1'X) wherein R3 R4, Boc, n and Rl are as defined
her ei nabove, whi chh conpounds of fornula (IX) are either
react ed vvlttha ‘,ﬁ hosphine and te br onomet hane
in ether to yield conpounds of fornula {g§ Rl R3NBoc
to R4 (CH2) ~BR{ wher ei HORB)-RALOBBE, n and RL are as
n re
whel%ﬁ};}'c{: ¢ sg% ‘:’ﬁ%ﬁa g&?gﬁéﬁ%\ﬁeﬂ dq?a, g%mﬁ?‘r gl‘ésess( :ﬁ%ﬁfl&f oy lf@hrgﬁg (IR
whlo(hl-db)npRﬁnthﬁrfenrmulﬂeﬂIHrachG are as defl ned for forrrul a

r esence of '
- lé)hj’{,awg% qr@ an@ Y Caﬁ@yggrc?ug: Hﬁa?:eé (B(F}le) prcsenﬁg of sodium
hydrg%'dyﬁp&haﬂgl Q(?(He?d compounds of formula (IV) :

R, COOH
avy,
R (CH,),7—COOEt

4
wherein Rj, R4 and n are as defined hereinabove,

which compounds of formula (IV) are reacted with diphenylphosphoryl azide and rert-

butanol in toluene, in the presence of triethylamine, to yield compounds of formula (V) :

|
R3 NBoc
V),
Ry (CH,) 7—COOEt

wherein Rs, R4 and n are as defined hereinabove and Boc represents a fert-butoxycarbonyl
group, which compounds of formula (V) are reacted with a compound of formula (VI) :

R -L; (VD),
wherein R'; represents a group selected from linear or branched (C;-Cg)alkyl and aryl-
(C1-Cg)alkyl in which the alkyl moiety may be linear or branched and L; represents a
leaving group customary in organic chemistry, in the presence of potassium fert-butanolate
in dimethylformamide, to yield compounds of formula (VII) :

I

R3 NBoc
(VID) ,
R (CH,) ——COOEt

4

wherein R, Ry, R';, Boc and n are as defined hereinabove,
the totality of the compounds of formula (V) and (VII) constituting the compounds of
formula (VIII) :
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R4 (CH2}. O\ / R6 R5 wherein R3, R4, R5, R6, Rl, n
and Boc are as defined herei nabove, which conpounds of
formula (XIl) are placed in the presence of ’
hydrochloric acid in dioxane to yield conmpounds of
formula (l1/a), a particular case of the conpounds of
-59- formula (1) R R3 NH38 (1/a) 4 (CH)- O-GR5
wherein R1, R3, R4, R5, R6 and n are as defined

her ei nabove, which ¢ ounds of fornmula (1/a) are: 5 -
either treated with formc acid and an aqueous
forrmldehydé1 | At} o I\IlBé’CyieId conpounds_of fornula
(I'/b), a parti ar~xcase of the conpouﬁHEDof formul a
(1) R R3 I CH3 ( 1(®),),sR4CO0H2~1-0 R6 R5 wherein

R1 ) R6 _and n,ar i ge ' -
whefg Ry ey 108 T2 26 QnpBaHIr g Apa? i B PR i
whichlebfbluhds, ot i@gth (VL) drs: as defined herei nabove and R 2

represents a group selected fromlinear or . branched

* cifher pesyhlikyhe prrsenss Pf @aederns 2R MnahAPRYe Fe sy to vield
' Y, { near or branched, under the sane
Cmn@@%@%?fonsu%31¥%é compounds of formula (V), to yield
conmpounds of forrmula (I/%), a particular case of the
conpounds of formulaAI)
R, NBoc

Ix),
R (CH,),OH
wherein R3, R4, Boc, n and R; are as defined hereinabove,
which compounds of formula (IX) are either reacted with triphenylphosphine and
tetrabromomethane in ether to yield compounds of formula (X) :

R
I 1
R, NBoc
X,
R (CH,) Br
wherein Rs, Ry, Boc, n and R, are as defined hereinabove,

which compounds of formula (X) are reacted with a compound of formula (XT) :
R, OH
~N
| X1)
~
R; N
wherein Rs and Ry are as defined for formula (I), in the presence of caesium carbonate in

butanone, to yield compounds of formula (XII) :

f|<1

R, >A<NBOC N XD |
R/ (CH,);—O \ / R

5
wherein Rs, Ry, Rs, Rs, Ry, n and Boc are as defined hereinabove,

which compounds of formula (XII) are placed in the presence of hydrochloric acid in

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



RIINR 2 -N (lI/c) R4 (CH2)" O\ R6 15 R5 wherein R1,
R3, R4, R5, R6, n and R 2 are as defined herei nabove,

or which compounds of fornmula (VIII) are : * either
treated with formc acid and an aqueous fornal dehyde
solution to yield -60- conpounds of formula (XIV) : Rl11

R3i-' -~ /~/NCH3 / (XIV)-39- R4 (CH COOEt wherein
R 1, R3, R4 and n are as defi ned herei nabove, * or
formtifa§®t:€d, in succession, : 5 - with hydrochloric acid in

di oXxane - and then with a conmpound of forrmula (XII1) as
defi ned herei nabove,Runder the same conditions as
compounds of for Ia& V), to yield conpounds of formula
(XV) R 1R, R4 (CH2COOEt wherein R 1,
Rz, R3, R4 a n\are as defi
conpounds 0R4fornulggmggxq) ( rre placed in the
presence of a reducing agent\in an anhydrous sol vent
to yield compounds of formula (XX) R 1 R3% N-R z
(XVI) R;

wherein R, Rs, R4, Rs, Rs and n are as defined hereinabove,

her ei nabd¥/e) 10 whi ch

which compounds of formula (I/a) are:
- either treated with formic acid and an aqueous formaldehyde solution to yield
compounds of formula (I/b), a particular case of the compounds of formula (I) :

R,

\
R3>A<N—CH3 —N b
R; (CH)—O \ / R,

R,

wherein Ry, R3, Ry, Rs, Rg and n are as defined hereinabove,
- or reacted with a compound of formula (XIII) :

R'; -L; (XIII),
wherein L; is as defined hereinabove and R'; represents a group selected from linear or
branched (C;-Cg)alkyl and aryl-(C;-Ce)alkyl in which the alkyl moiety may be linear or
branched, under the same conditions as the compounds of formula (V), to yield compounds

of formula (I/c), a particular case of the compounds of formula (I) :
R3>Q<N“R2 —N (1)
R (CH,);—O R

wherein Ry, R3, R4, Rs, Rs, n and R'; are as defined hereinabove,

or which compounds of formula (VIII) are :

* either treated with formic acid and an aqueous formaldehyde solution to yield
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Ra (CHz)-OH wherein R1, R2i R3, R4 and n are as
defi ned herei nabove, which conpounds of fornula (XVl)
are reacted with a conpound of fornmula (XVIl) : R5 Hal
(XVIl) 15 R6 N wherein R5 and R6 are as defined
her ei nabove and Hal represents a brom ne or fluorine
atom in the presence of pé&Passiumtert-butanolate in
DMSO, to yield conpounds of formula (1/d), a

compantd effoanulegXeVpf the conmpounds of fornmula (1) : -61-
R 1 R3 NT-R2 -N (Yd) 4(03& O\ / R6 RS wherein
R1, R2, R3 R4, R5, and n are as defined
her ei nabove, whic coq%oun of formula (I/d) when R 1
represents aRgen up, re reacte )
hydrochl ori c acj t he presence of §(ﬁ| adi um
hydr oxi de in Rfhanol WGHy}e+t@OOdtpounds of 5 fornmula

1/e), particul ar, cas the conpounds of fornmula
Wher%ﬁn)ISHRBM}étn%feaédeﬁf‘e(dl%eéﬁmaﬁﬁﬁ(a i 200 R6 R5 wherein
*Olﬁggmiﬁﬁmmaggm85> R6 and n are as defined herei nabove,

whi ch conpounds of formula (MI1) are : * treated,

i Wlt]g bydregdpupacid in dioxane

- and then with a compound of formula (XIII) as defined hereinabove, under the same

conditions as compounds of formula (V), to yield compounds of formula (XV):
Rl

\1

N—R'
R3>A< 2 xXV) |
R (CH,)-——COOEt

4
wherein R';, R'5, R3, R4 and n are as defined hereinabove,

which compounds of formula (XIV) and (XV) are placed in the presence of a reducing
agent in an anhydrous solvent to yield compounds of formula (XVI) :

R

—R!
R3 >A<N 2 (XVI) ,
R; (CH,)—OH

wherein R'1, R'5, R3, R4 and n are as defined hereinabove,

which compounds of formula (XVI) are reacted with a compound of formula (XVII) :

R Hal
o5 X
| (XVID)
2
R N

6
wherein Rs and Rg are as defined hereinabove and Hal represents a bromine or fluorine

atom, in the presence of potassium tert-butanolate in DMSO, to yield compounds of

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



10 - with hydrochloric acid in ethanol, - and then with
aqueous sodi um hydrogen carbonate solution, to yield
compounds of formula (XVI11) : I 1 R3~NH (Xvill) , R4
(CH2)n_1 COOEt wherein RlL, R3, R4 and n are as defined
her ei nabove, 15 whi ch conmpounds of formula (XVII1) are
reacted with benzoyl chlorifde, in the presence of
triethylam ne in tetrahydrofuran, to yield conpounds of
formula (XIX) 0 RIR'R3~N (XIX) R4 (CHA-1 COCEt -62-
wherein R, R3, R4 hAhd n are as defined hereinabove,
whi ch congoundg\ of {ocrgula (XIX) are placed in the
presence cing agent i anhydr o) sol vent
to yield coppound f or nul : R (XX) 9N Ra
(CK,)r OH & wher ei r(gﬁfﬁz),’n_ , n e as defined
her ei nabove, which conpounds rmula (XX) are
subjected to the sane reaction conditions as the
conmpounds of fornmula (XVlI) to vyiel g\sconpounds of

whedeff BUI R, @,/ R) R.ARPEAI h 6tH AldefiRSPhRindRRe, CONMpounds of
formil a(T) R °R3

which compounds of formula (I/d), when R'; represents a benzyl group, are reacted with

hydrochloric acid in the presence of palladium hydroxide in ethanol to yield compounds of

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

N—R!
Ri>%43<: > —N We)
R (CH,.—O \ / R

Ry

wherein R'5, R3, R4, Rs, Rg and n are as defined hereinabove,

or which compounds of formula (VIII) are :
* treated, in succession, :
10 - with hydrochloric acid in ethanol,
- and then with aqueous sodium hydrogen carbonate solution, to yield compounds of

formula (XVIII) :

Tf|{1

R, NH
(XVII) ,
R (CH,):—COOEt

4 n-1
wherein Ry, Rs, R4 and n are as defined hereinabove,

15 which compounds of formula (XVIII) are reacted with benzoyl chloride, in the presence of

triethylamine in tetrahydrofuran, to yield compounds of formula (XIX) :
0]

N\
AN .
R

i (CH,) +COOEt
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R4 (CH)'T-0 NR6 R5 10 wherein R1, R3, R4, R5, R6
and n are as defined herei nabove, which conpounds of
formula (1/f) are subjected to the sane reactions
conditions as the conpounds of fornmula (1/d) to yield
compounds of fornula (1/a) as defined herei nabove, a
particul ar case of the conmp@nds of forrmula (I), or
whi ch conpounds of formula (I X) are : 15 - when Ri
whef@PREIFENRS afd AV LARAna @éfémélﬁﬁ'@t ed with hydrochloric
acid in dioxane to |eId ounds of formula (XXI) : .
whigigtomprads RE fgramy G% Q&IhthR@feSRﬂcea@l@a Fedgemgaagent in an
s of formula (XX
anhyder}%us Sogveg[e{oeyd&? Sgﬁgu%%r?g lP?rgﬂac @ég)d condi ti ons ag t hze
20 conpounds of fornRJa (XVI) Q_Yyield conpounds of
formula (1/9), »f th onpounds of
formula (1), Rhe ﬁat g) having cis
stereochem stry { [ atlon to one of the
substituents RY or R4 cuhj-clpyepresents an al kyl
radi cal, -63- whil e the 6fher substituent R3 or R4
whereelpRe,s%nRs apd Ry sgiehingd bereina@yeNHz R4 (CH2)n O -G R6

Whl?%—r e:l\g g\%/ gf @gﬂmﬁﬁ (X%? 36&1’[ ?{hgor rrﬁ?rggd(t{&ﬁdsondltlons as the

compoundsidfl ff&ﬁnulMKWIRorﬁﬂﬂeﬁﬁmbﬁncﬁmflfSﬁm}la(II(bf)gat papicular case of the
reacted with |th|un1alun1n|un1hydr|de in ether to
comppndy of SoRFBUHES © of fornula (XX 1)

A R

(CH,)—

wherein Ry, Rs, R4, Rs, Rg and n are as defined hereinabove,
which compounds of formula (I/f) are subjected to the same reactions conditions as the
compounds of formula (I/d) to yield compounds of formula (I/a) as defined hereinabove, a

particular case of the compounds of formula (I),

or which compounds of formula (IX) are :
- when R, represents a hydrogen atom, reacted with hydrochloric acid in dioxane to yield

compounds of formula (XXI) :

R

; NH,
(XXT),
R

i (CH,).—OH
wherein R3, R4 and n are as defined hereinabove,
which compounds of formula (XXI) are subjected to the same reactions conditions as the
compounds of formula (XVI) to yield compounds of formula (I/g), a particular case of the
compounds of formula (), the compounds of formula (I/g) having cis stereochemistry of

(CHy), in relation to one of the substituents R3 or Ry, which represents an alkyl radical,
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R3, ~NHCH3 R 4 \(CH2)nOH wherein R3, R4 and n are as
defi ned herei nabove, which conpounds of formula (XXl1I)
are reacted with a conpound of fornmula (XVIl) as 10
defi ned herei nabove, under the same conditions as the
conmpounds of fornula (XVl), to vyield conpounds of
formula (Uh), a particul ar-@ase of the conpounds of
formula (1) R3 A XNHCH3 -N (I/h) R4 (CH2)n 0O\ / R6 RS

whilVRRI §thd? stBstinkht RRer RIRpAfIehts 2 8 @opén 46 :ned

her ei nabove, - or, when R represents a cyano group,
reacted wigh sodi umnzer ohydride in tetrahydrofuran 15
to yield co of ¥ormul a ) /A CN (XXI11)
, R4 (CH2 wherein R3, R4 n are a E%}efined

her ei nabovéy whi ch( Rula (=I1) are
subjected to the sane reacti onditions as the

conmpounds of fornula (XVI) to yi & d conpounds of
formula (XXIV) -64- R3CN -N (XXIV)P, RQ (CH2)n O G R6
whefdtn RwiRar Ri, R¢[R3d nRde aRkefinBf hemthabowr e as defi ned
her ei nabove, which conpounds of forrmula (XXIV) are
pl aced in the presence of an agueous sol ution of
or wid B8P BuRR P X AR1ANE) hiet:hi um hydroxide in ethanol to
yi el d conpounds of
- either, when R represents an isocyano group, reacted with lithium aluminium hydride in

[%4]

ether to yield compounds of formula (XXII) :

R, NHCH,
(XXII) ,
R

4 (CH,),OH
wherein R3, R4 and n are as defined hereinabove,
which compounds of formula (XXII) are reacted with a compound of formula (XVII) as
defined hereinabove, under the same conditions as the compounds of formula (XVI), to

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

NHCH,

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

- or, when R represents a cyano group, reacted with sodium borohydride in tetrahydrofuran

to yield compounds of formula (XXIIT) :

R

CN
’ (XXIID) |
R

4 (CH,) OH
wherein Rs, R4 and n are as defined hereinabove,
which compounds of formula (XXIII) are subjected to the same reaction conditions as the

compounds of formula (XVI) to yield compounds of formula (XXIV) :



10

15

5 formula (XXV) : R3% CONH2 /y~\ G N (XXV) RQ (CH2)ri
OR6 RS wherein R3, R4, R5, R6 and n are as defined
her ei nabove, whi ch conmpounds of fornmula (XXV) are
reacted with brom ne and potassi um hydroxide in water
to yield conpounds of formula (l1/i1), a particular case
of the conpounds of 10 forfula (1), the conmpounds of
formula (1/1) having cis stereochem stry of NI -12 in
relation]%F g of fhe substituents R3 or R4, which
repr esent radi cal, while the other
substi t uent N R4 repres a hydrog@ﬁngon1 113i >
NHZ - RQ '¢H2), O(®H,) RO R4, R5, R6 and n
are as defined herei nabove, |c% conmpounds of
formula (h i) are subjected to Yhe sanme reactions
conditions as the conpounds of “fornula (lI/a) to yield
whel%QﬁH%ORQQ%,‘Rféaﬁ@h%@é’s({dﬁ/nb&her@inﬁawel cul ar case of the
ounds of formula (1) : CH RCH -N(I/j) 4 C}QLé
whw@ cgnaeundsz of farvewlai(XXRY) aralacks in R raprgnee @ﬁ@ eesrSORBign of
her ei haho e otall t u s f
hydr?ﬁn )petrom%f/f‘r)d]c%%r}s]tlmt u %ﬂrr(})g hggt %ﬁﬁﬁ& ;/]tg of %lﬁe%wbﬁlds of
form@npodnds of the invention, which are purified, where
appropriate, according to 5 conventional purification
techni queg, Whyh negNbg separated into their different
i somers acto to a convent hpnal separ
techni que,, ahd whi gﬂi re copver ned mheréﬁ&gﬁpropriate,
into addltﬁon sal t eT €0 i aRpharnaceutically
acceptabl e avid or base.

R;

wherein Rz, Ry, Rs, Rg and n are as defined hereinabove,

which compounds of formula (XXV) are reacted with bromine and potassium hydroxide in
water to yield compounds of formula (I/i), a particular case of the compounds of
formula (I), the compounds of formula (I/i) having cis stereochemistry of NH; in relation
to one of the substituents R3 or R4, which represents an alkyl radical, while the other

substituent R3 or R4 represents a hydrogen atom :

R

NH,
3

—N 1A) ,
R}

CH}—0— )R

R
5
wherein Rj, R4, Rs, Rg and n are as defined hereinabove,
which compounds of formula (I/i) are subjected to the same reactions conditions as the
compounds of formula (I/a) to yield compounds of formula (I/j), a particular case of the

compounds of formula (I) :
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8- Pharnmaceuti cal conpositions conprising as active

i ngredi ent at | east one conmpound according to any one
of clainms 1 to 6, alone or in conbination with one or
nmore 10 pharmaceutically acceptable, inert, non-toxic
excipients or carriers. 9- Pharmaceuti cal conp03|t|ons
according to claim38 conpr1§ihg at | east one active

i ngredi ent according to any one of clains 1 to 6 for
use as a specific ni biinic ligand of a4132 receptors.

10- Pharnaceutlcal conmpositions according to claim8
conprisingp% t dhe active 15 i ngredi ent according
to any one of 1 (41,6 for_yse in theqyseat ment of

wkth cere ral ageing
@and also for the

defi ci enci eg /0f
and with neu?odegenggﬁ% Z§d|

treatnment of nood di sorders,
attention-deficit hyperactivity ndr onme, tobacco
wi t hdrawal _and pai n. arna i cal conpositions
whergstRs. dingys- s aéﬁéﬁ%‘ﬁés %%%PE’%FGH& A% | east one active 20
i ngredi ent according to any one of clains 1 to 6 for
use in the treatnent of deficiencies of nennrg
the wsalityicdtthe asintfouddy béifnmnula (Hes endl) Rastdutisprihg totality of the

di sease i ck's dise seas
compygiEatt (tBbe U ToSDRL | 85 PYLn: PEEC SeRomge, Rogpading to
comf%fm@ﬂal Ipﬁﬁﬁ&at%ete&_ﬁﬁdlﬁé@ WRARH 8EHYERY scpaf@sdinhd tHe@r Effére@NBomers
claine 1 to 6 in the mnufacture of a nedi canent
accofd;ng ttpe at ¢mvgemtecfnab| wpepiden dechrisver yndswbishapied cofvered, where

apprgﬂr&aecg,l igte afdg 1otnh %ltar ge% 0 R)J?t{hré &#ﬁaggﬁrgﬁtﬂ% ]gt efptéjdlec‘ £@3 SPbase.

Tourette's syndrone, attention-deficit hyperact|V|ty
syndrone, tobacco w thdrawal and, pain. 13- A use
8- Phanmacewital 4eMpQBtpHgPUEPEHS A% ACH G lﬁgrqdbenéﬁ} 1645k B¢ Compound

_ acco?c!}lﬂg% met @ dfNe1bRg 12?”Uf aht’E B comPH hG@'VﬁEH ohror more

ting-d P ciencies nenory associ ated Wt
pharAlazieicaity a@ceﬂtabkaﬁrert, Rarr-toxitsaxeipenth creasegrs.Pi ¢ k S
di sease, Korsakoff's disease or frontal |obe and
subcortical denentias. 14- A conpound according to

9- Flllﬁin%éuu%é'lb@&ﬁﬁéél@éﬂsya&%r € RIAASErd isMgt Bt least one active
= Treference to any exanp ereof. 15- A process

ingrediemragiorgingotocnyi ¢n€70fsQlﬁi§tSahtq aforyuss steepracHicdeiselinio dgand of

0L4[3Wrecep{oef erence to any

10- Pharmaceutical compositions according to claim 8 comprising at least one active
ingredient according to any one of claims 1 to 6 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.

11- Pharmaceutical compositions according to claim 8 comprising at least one active
ingredient according to any one of claims 1 to 6 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.



exanpl e thereof. 16- A pharnaceutical conposition
according to claim8 substantially as herein described
with reference to any exanple thereof. 17- A use
according to claim12 or claim 13 substantially as
herein described with reference to any exanple

t her eof . - 66 -

12- A use of at least one active ingredient according to any one of claims 1 to 6 in the
manufacture of a medicament for treating deficiencies of memory associated with cerebral
ageing and with neurodegenerative diseases, and also for the treatment of mood disorders,
Tourette’s syndrome, attention-deficit hyperactivity syndrome, tobacco withdrawal anc!,

pain.

13- A use of at least one active ingredient according to any one of claims 1 to 6 in the
manufacture of a medicament for treating deficiencies of memory associated with
Alzheimer’s disease, Parkinson’s disease, Pick’s disease, Korsakoff's disease or frontal

lobe and subcortical dementias.

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

any example thereof.

1S- A process according to claim 7 substantially as herein described with reference to any

example thereof.

16- A pharmaceutical composition according to claim 8 substantially as herein described

with reference to any example thereof.

17- A use according to claim 12 or claim 13 substantially as herein described with

reference to any example thereof.



