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NEW POLYSUBSTI TUTED 1, 1 PYRI DYLOXY- CYCLOPROPANAM NE
COVRAWDDL Ys BPROEEIFIESR. PR YRE rCTOPRBPANAMINE
PHARMAGEUTARGUNORVRGE SLENS FRNIAL L DR RN i THE

oresent preRNcan e ol Ebnien SHORE OB B
1, 1- pyri dyl oxycycl opr opananijne " conmpounds, cess

for their preparation and to pharnmaceutica

conpositions containing them The conpounds of the

present invention are especially valuable froma
Thep%@géﬁ?_c‘iﬁ{fﬁﬁi'oﬁa{elatés ROIRY BhlyVIRMURRIC 2USSridlyldxheydlopropanamine

specific interaction with céntral nicotinic receptors .
compburidspeo @a4B@esshfovi thgirapbareten gndi o Phamaceicse Fomppsitions

neur opat hol ogi es associated with cerebral ageing, of
°°mﬁﬁﬁﬁgﬁ¢§brders, of pain and of tobacco withdrawal .

Agei ng of the popul ation due to increased life

expectancy at birth has brought with it _a. _mjor )
Thei qoonwasds phtherpresant inientden afe especially waluaple from a pharmacological

po 84 SREIEL S92, SSBRIL ALl B, AR MO EEK o e

estations o

a4p2ehethalappaeitie antheesheadl dfynatorageidaidsadseckiated with cerebral
neuropatﬁologies are deficiencies in mem c and

ageinggofi oaddifondetsi ofeain aid efifobsegy witkdwwab denentia. It
has been w dely denonstrated that, of the various
neuro- transmtters, acetylcholine plays a major role
Agdifly BEHR! populkitivhi @Rstodinerebdedtlift kepetingy laabieh hachdoeght with it a
destruction of the cholinergic neurona

| th [ .
majeeripeieesen duribaeeitienes gaﬁeaaﬂsrekﬁt%ieé%@wbg\?eﬁ@\é\a&?egpﬁcéally of
Alzh%%%?%gl,?gaese?fﬂé %ﬁﬁdi cll cliﬂic&lnﬁﬁgﬁ%ﬂ&{s_ SRerBAL A LWespecially

reaso nunerous therapeutic approaches have
of dgeeclaai medroptithptoianirt defidesiesc tiremiofnd ¢ngnitive functions, which

meh A . TR B e DB RO HTGRRIE o gF e various meuro-
trax%igl?&tré,ta%ﬂgécfhg{in% B%P{Ej gfhGheile MaHERbIyAMEEInk @hd thal thd€ is large-

ter ca h olinérgic agonists proposed have .
scalpedestroftiothefnthec aholimergie yysaronahipethiwaye iB pessiain aopgdegenerative

. post -synpaptic .20 receptor.s. . r
B VREE e 1 enPGRE Wi s PRa SRR FARf, For e
readdnZ Hgh&@s theraietfaapproddhes havertesn aiesl 4 gidwehtigg destruction of the

ni cotinic receptors nore than those carrying nuscarinic
neureiteapiies tysemensof the inhibition gizaeheholinpaasseor have sought to
pro&i@% raag%gttitluﬁ? £ AL SREERne n@rﬁ%@fﬁ% BOgl QBiter ca994he cholinergic
-185). "Nunerous studi es have, noreover, denmonstrated
agohlyat propeetli haee fhasn 35 teemoscprifiadipd, tveltichn grepape@iéic tfbepost-synaptic

(Prog. Neur opsychophar nacol ., 1992, 16, 181-191) and
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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that these properties are exerted as nuch on mem c

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

the faculties of attention and vigilance

(Psychopharmacol ., 1995, 118, -2- 195-205).

Furthernore, nicotine exertsy)neuroprotective effects

W th respect to excitotoxic agents such as gl utamate

[ ese findin :

195&%}53\/@1?1%%}18 gﬁc%tlgg é?ertr?k]ngeéro\‘k?%t%ctl\él eé‘feﬁ{s d\gh% resB ﬁt 8RR toxic
ageatsidtless glhtatnafba(\mamﬂw\g\ﬁw@éh @Wﬂ@hlﬁﬁb dence of

Al zhei ner' s di sease and Parki nson's di sease i n snokers.

5 Furthernore, several studies have shown the val ue of
ALTHFGRASE Fhh b f

RS TR IR e BloBEA 18 B8 il AARToRoeR AT i that have
shoRinnallbwer iincuimse hdenlzbbiowrs ditzate and d’tatl{iﬁsolnasdlafmsahglﬁmkers

roperties. of the_ ther tic_properties of

PR ients aird SHALE DAY GEE B ARLFIBG & PUAOIOE e o TEmERf f mood
dls(ﬁfg&@ts§cl?£sest£§55§iddé39é%§‘mﬁcirbd’ét§ ¥r é@hﬂ& El%ﬁﬁeﬁnafw iE B He@h shown

receptors, fer structural
thaipiigetmedols agtatgit ipyorfertoan faérqf pﬁhmﬂatapﬁetmcepltopame& of @wusmd and also

thoft s 1R e o HEinf Rleb ot BESR Qfoh iyt S et ke gentral

recdANE, Redh idnBdy §t@1§&ﬁ¥all{ dnlae H@hﬁfzdﬂb% icflly tiRgint %ﬂ@ﬁptrb&ptors
effects of nicotine (Lif ti., 5, 56, 54
(muselgend [zagdivmre hhe centrsh r@SptSySmféma Qt4 ADge, thy mom:aﬁremﬁed in the

cenE%l‘(]ﬁervcglﬁ éy%liln;nd]f&gs ’beeirg%@ﬁg étg% %%57_151?%9 th% g}%éz}peutlc effects
ofrﬁ&ﬁfﬁeﬁ]@i@@SmlﬂQgS %9, 545€h@m Soc., 1987, 10903),
4036- 4046, or a fem1patents or patent appl i cations such

as DE 36 08 727, EP 124 208 or WD 94/10158 descrlbe and

Sev‘éia?'d%ﬁﬁémsowc%sascsgﬁl%ﬁ% 7 thsd1098 . 7 $18 L1R3L 11085 SHh12),

cycl opropane mol of=thHose T ef e

1956r195§lmg@61980tMB) BBQSE&@IQOI@UOUTK{S) fBaOQZZIBhaISWEC%(QG) aab3-1006 ;
act V|t ic for nicotinic receptors. and,

I, Areheis Ses 3%, 085 AShE 436, e etent caraipteat aprfications such
as DY B6 08407, laf’ hba 2*9@ é)? 9%21%8’ 0¥ Qbs 2 Qﬁgc%énﬁfcolnﬁﬂgunds containing

conpounds’ descri b pl I cant
a 1App1r| b&tdllaubsntEﬂédlcy:t;]?c@)rQﬁme cesietyi Dameloflthoandeferences describe or

ubsti t ut ed cl opr opane coppounds.whjch a
sug%c?sg gt{a]t oge |°P5’QHH%dscl¥arY8 Bwsa&aﬁggagg chvily tB‘a\te@éﬁ@mﬁc for nicotinic
recdpfot§ Bhd, MRS c?spéagﬂyeffgf @ed'ﬁ%l’\’nﬁegmcerg& bof Q%&EB& this being a

sel ective nicotinic [ 1 gands of the entra receptor
novslulprepeps ofARBe a'dfmyOLmlde dﬁsm;lmdubyt the @fpplisanti rPatdne ARBication
associ ated with

5P LA TERFE Resfioen . il o B b U e R s ol eidavhich ar

Inmﬁy@hhg@dﬁlzhelner s di sease, Parkinson's disease,
Pi ck' s di sease,

The compounds of the present invention are therefore new and represent powerful selective
nicotinic ligands of the central receptor sub-type a4B2. They are consequently of use in the
treatment of deficiencies of memory associated with cerebral ageing and with neuro-
degenerative diseases such as Alzheimer’s disease, Parkinson’s disease, Pick’s disease,
Korsakoff’s disease and frontal lobe and subcortical dementias, and also for the treatment
of mood disorders, Tourette's syndrome, attention-deficit hyperactivity syndrome, tobacco

withdrawal and pain.
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Korsakof f s di sease and frontal |obe and subcortica
denmentias, and also for the treatnment of nood
di sorders, Tourette's syndronme, attention-deficit
hyperactivity syndrone, tobacco w thdrawal and pain.
-3 More specifically, the pgfesent invention relates to
conpounds of formula (1) R RO0'"~" 14 R4 R R R- N2
5 wherein n represents an integer of froml to 6
inclusive, R and R2, which nmay be identical or

Mot dpkeifiedlly, tleagbsenniepeidieietates totorhfrmat bEformapr@sent a
hydrogen atom a linear or branched (Cl-C6)al kyl group
or an aryl-(Cl-C6)al kyl group in which the alkyl
noi ety may be linear or branched, 10 R3 and R4, which
may be identical or different, each independently of
the other represent a hydrogen Rtomor a linear or
branched (Cl-C6)al kyl group, whgrein at | east one of
the two groups R3 or R4 rep ks a | i near or
branched (CR5 Co6 kyl _@roupX R5"and R6, which may be
i dentical or di ), 1 hdependently aof the other
represent a hydﬂogen atomor a'linkar or byanched
(d -Co) al kyl 7 hydro linear or 15 branched
(CI-C6)aIkok$q cyag%, nitro, |inear or branched

whedr&3-C6) acyl, linear or branched (Cl-C6)al koxycarboiiyl
l'inear or branched (C -C6)trihal oal kyl or |inear or

n  pepgigmsRnigegan itfiromhdl to4likdxsivegr oup or an ami no group

i ' d : | |
Ro SR MBI pd BRI S B cabl il Bend e 86 oftspepppgyent o
aiydtogeti atopn,a Ivanyt bradeiddety Cq)aliaplgkdupydr an aryl-(C;-Ce)alkyl group

di hydronapht hyl, 20 tetrahydronapht hyl, indanyl or
ih _th@P%@b?méﬁﬁﬁmﬁﬁmﬂﬁ@§é“§ﬁﬁﬁ »bei ng optionally

R; 28! Wﬁﬂ%}mfe Rff%ﬁti@eﬁ oma{fferérg,eé%ljl Gk éHdegﬂ}f/ bPHE Wher represent a
groups sel ected from hal ogen “at omns, Pivi&ar”’ “or “Or anche
(hgHzagen atoky br a hipeararyhramched (C1-@f)dlkel, groimeslicrein ab teastadne df the

AR et ot B e s

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

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

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 (Ci-Ce)alkoxy, linear
or branched (C;-Cr)acyl, linear or branched (C;-Cg)alkoxycarbonyl, linear or branched
(Ci-Ce)trihaloalkyl and linear or branched (C;-Cg)trihaloalkoxy groups and amino groups
optionally substituted by one or two linear or branched (C;-Cg)alkyl groups.
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(C-Co)trihal oal kyl and Iinear or branched
(Cl-C6)trihal oal koxy groups and am no groups 25
optionally substituted by one or two |linear or branched
(A -Co6)al kyl groups. -4- Preferred conpounds of the
invention are the conpounds. pherein n is an integer
having the value 1. The substituents R, and R2 that

f d cor di to the inventign are a hydrogen .

P RaRpS LI or5F PhFhhuebe SorPoERb iy in gy gl g2 Beving
the Me@1nore preferably, the substituents R, and R2 that

are preferred according to the invention are a

hydrogen atom and a net hyl group. The substituents R3

r r r.di t j.nventon

The?}gstgﬂ%%g%g%gei{zg{hgﬁn g:;e n@'@%ﬁ%ﬁé%ﬁ%}ﬁ%ﬁ c;[g ptf:l@:?rh\)éenugn A hydrogen
ators abd b lihemrtr Srdfohad(C, RS )dlkytgraue preferred according to

the invention are a hydrogen 10 atom and a hal ogen

atom Advant ageously, preferred conpounds of the

Evehnﬂ’lgﬁt hRRea516, e ARIReHIAS, WAeTE MafRre Perr?e?iegééérecﬁng to the

e %ﬁ
al ogen atonfand R6 represents a hyaroge at om

invempipr awdy/laytrogpactish and p mefileyl gecipconpounds of t he
invention are the conmpounds wherein R5 represents a
hydrogen atom and R6 represents a hal ogen atom 15 The

TheN@batth@ts ®;Snd I, thed %ezﬁkfeﬁehla@%gin Yo tthe iRABoP brd P Bydrogen

conmpound signifies that the product obtained is a
atorp geeaimethydigraupr e and hence that both configurations are
possi bl e. For example (IS, 2S),
(IR 2-R)-2-rnethyl -1 -[(3-pyridinyl oxy) nmet hyl ] cycl opr opa
Thersbktiigergs Qi dnders, thaakret freferred @dé&ﬂin? kb ahd @fenflol afLs Riydrogen
m xture, contains (1S,2S)-2-nethyl-I-[(3-pyridinyloxy)-
atorp g hEPRFEJEMopr opanai ni i i e and
(IR 2R)-2-ethyl -1 -[(3-pyridinyl oxy) nmethyl]cycl opropan-
am ne. The notation (R or S) followed by the nane of
Advehiegenniyo nefesed) rbfpesndsheft the heventiod utt the bbmpo@tsi Whaein Rs
an optically pure enantioner. The presence of and/or
reprpSEpts A Qe GLOTR AR Kp EGPresgRls i TOB@RAIOBY ot at i on. -5
The notation (R'S) followed by the nane of the conmpound
signifies that the product
Even more advantageously, preferred compounds of the invention are the compounds

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

The notation (15,2S), (IR,2R) followed by the name of the compound signifies that the
product obtained is a racemic mixture and hence that both configurations are 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 racernic mxture and hence that both

configurations are possible. The notation (IS, 2S)- or

(IR 2R) followed by the name of the conpound signifies

that the product obtained is an optically pure

enanti omer. The presence of_4-) and/or (+) indicates 5

the sign of the index of rotation. For exanple:

(1S,2S)- or

(IR 2R)-(-)-N, 2-di nethyl -1-[(3-pyridi nyl oxy)nct hyl | eyel
Theopstapan @RS fisllowdydrae ok sfethsl e@rhpd@d difafied ARt the product

product obtained, an optically pure enantioner, is
obtgined 19 gyacemyc wixtugs apd theyee tha hoth eapficaratipne sag)nestibipl | cycl

opr opanaf ni ne di hydrochl oride or 10

(IR 2R -(-)-N, 2-dinmetliyl-I-[(3-pyridinyloxy)metliyl]cy
Thedlotation e aHH- e (AR BRYfddlvkled biydke narbef theadtehpgdund signifies that the

nantioners are. understood to be the optically pure .
prodib b R RL 5ot PR UEC EMnEOmEX e resenefuel o) ndlon () indicates
theﬁ%@@gﬁgh&%x%@xﬁgg@geous manner, preferred conpounds of

t he [ I

invention are (IS, 29),
For exaRd®) - N, 2- di i net hyl -1 - [ (3- pyri di nyl oxy) met hyl ] cycl opr

anar.nj 5 . 29) - 0 g .

(18 Ay CRYE GrieRboy LB Py iy iy s RO T 85
dihy@ﬂfcﬁlb@iﬂ@néi%ﬁlﬁes (th® &®) prof@lict obtained, an_optically pure enantiomer, is
I R 2R R§+ -N,2-d|nepljyl-l-[(s-pyrldlnonxy)ngthyIIcyg
(18,&@&)0%)3 megm}ré-[(@mgglglgyloxy)methyl]cyclopropanamme dihydrochloride or
(R SR 20 Aeka LDy S S A BB NS 2890,
(IR,2R)-(=5-2-nethyI-I-[(3-pyridinonxy)nethyI]cycIopro

anam ne (I1S,2S)- or

The (q png ) epantiomarstars lunderptogd 5y hiedthayonsieglyrmnte ehanjiomspy of the
L.ne - 1S, 2S),
rmﬁ%@%ﬁ%ﬁﬁﬁﬁﬁég%%¥$aﬁtLyl-I-[(3-pyridinyloxy)nnthyl]cyclop

ropanarni ne (1S, 2S)- or
| R 2R) - -NAL, 2-trimethyl-1-[(3- i di nyl t hyl
In es\jpgq:i %ﬁy{gﬁ s m%rp{gl’r,g%fmyr@i COIl[llgOUIlgg/ (r:)% thle ri?llve(l?l?[(igl)l arrr% : ylle
(IR 2R -(-)-NAr, 2-trimethyl -1-[(3-pyridinyl oxy)netbyl]c
ycl opropananmine (IS, 29),
(1839 RIZRRIN Rdidetyl-I 4(opBidinyloxy)methydieydlopiopyamiAe , 2- di m

05 B a0 YO DR R 4 B by s s prisprpeynine.

. | . . clo :
O B o S I R RS, g

JR 2R) - (+ 6-ch -
USSR AR et b d-smnd o et EporasinaminG

- - chl or,0-3- i di ny nmet hyl | - 2-net hyl e

(1 S,é&é—ﬁ%ﬁ(ﬁ% ,&gp}g{#ﬁ-e e}{}ty?-é?[éé}ngxép}qloxy)r%e%%% cycfop}/opanamme y

(15,29 RorZRR 2R) X+)-2 {chdtBylch [ Qs ridind Yoy Sk Bkl | &Y prop i nime? - et
ﬂylfxclopro anam ne L

(18,25), (1R,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)- 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

(18,25)- or (1R,2R)-(-)-1-{[(6-chloro-3-pyridinyl)oxy]methyl} -N,2-dimethylcyclopropan-

amine

(18,25)- or (IR,2R)-(+)-1-{[(6-chloro-3-pyridinyl)oxymethyl} -N,2-dimethylcyclopropan-

amine
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(1S,2S)- or _ _
(JR 2R -(+)-1-([(6-chl oro-3-pyridinyl)oxyjnethyll-2-nmet
hyl cycl opropanani ne (IS, 2S), _
(IR 2R)-1-{[(6-cMro-3-pyridinyl)oxyl nethyl|-ATAT, 2-tri
met hyl cycl opr opanam ne 5 (1 Sg2S)- or

(IR 2R) - (+)-I-{[(6-cl-doro-3-pyridinyl)oxy]nethyll-A~N,

AL S PSR S ey

(1829 omERIA) ¢y)el -({)E(6fmhhpa-r3qm;rirdﬁly¢)b_§y]%@hy1}—2—meth}rr]lc?fclopro anamine
(1#%32%92{?@%{%ﬁ-??@dzél)lc:)rlo%#-lgyr)lciirrf}yl)rgngl]nqgtlhgl)iy —rrng%hy cy]cl(c:)%nlr%pgr?amine
(15(()15% (2@21{()-_*1_)g%%hl?%%@%&{i@mgpb&ﬁhﬁwyﬁ AN b QLIS I BY Sl amine

ropanaii i

(@fﬂ;’t XY RER)~(F )] A @-atdoroyd-pyridifiyB)opy irhethyly  xyD-rendiy 1§y
| opropananiiiie (18,2R), _
pro%’?%‘%‘%- I - {[ (5-brono-3- pyri di nyl ) oxy] met hyl | - N, 2- di met h
R gt B Do ety L 2 rmetylcycle
PIORARFENING S, 2R) | | o ool ovel
(1%ﬂéﬁbég%%éﬁ%g’dﬁfié{fyl@j[8¥£)37r{d'ir[y(lg’iy5’1¥1gtlh3dff]cn}ycllgp)%garﬁeamn}/e Iey

(1S(RD- 4 (ZRZZ%J(jr)iMQI—Jiﬁ/detﬁyl{l([%S PyfididyI0x) RaDyTTl BblopHEdnaRE O
<15p§?5]? qT)(Eaé?&StrM?T%mpﬂhyl-l1[(3[-1q>3idwﬂ¢w)mythaidyqurhmn]amm 0
(1SERIERE0 G0 bloho-soyipiny Dprdmsths g die el propaygpine
(ldej%[),o(;jﬁri’éWrmeﬂﬁhlelJ[SGpWEfcﬁmyla@)feig:yl]aﬁckpﬂg@%aaﬁr ﬂib ggdeon g ?I ts

i i cal pt abl e aci .
<1S%h(5?@$23i&§9@§%®3ﬂa 3 Pok péiwxv}ﬁf%lgxllsﬂycy@arqpa@%mmﬁe
(R,S’)[]Z_\’,Q!Itﬂriﬁ{bth}ag-Wﬁdﬁ@%x@ﬂﬁ%ﬁﬂj\ﬁdk&gﬁ@#%ﬁgﬁ%?ept abl e

acids there nmay bé nmentione plying any
(R qriSpriCt i 2o frithgidiylo ﬁmmayr@xa;dm)rémwﬂommpm_agm
[ ' ani ¢, ac cefic acid,
(R GRIE25 By A1 oS sty o5 lomiarinaming
mal oni ¢ acid, succinic acid, glutaric acid, fumaric

acid, tartaric acid, maleic acid, citric acid, ascorbic
Thejgpmersaearelb apte qdditiontsalinwith lahermaseniddally aceenbde acid or base,
| AR r nac ically acceptable
Ofﬂgﬁ%lg%ﬁieﬁ g?rggrgmy beﬁnﬁﬁ%ﬁﬁt%@lﬁ va%#%eo]&tyel?t ying any
limtation, sodium hydroxi de, potassium hydroxide,

triethylamne,. tert-butylamne etc.. The present _ .
Ampng, e hgAnaceitisally ageeiadls agids {heae giaythe menfoned, without implying

PEARAIGRL 198 R bl FRMRAMNHSdrBhrofRE Ml 2 ic M E N HoSphonic aci
any(_:har_act erh?sred in that tier erolfﬂs? used S&@‘%fl%\rl\‘{&lkaﬁgph%phomc acid,
acetippadifl] tiflupreasatio woid, décticoaaidyl pyr(vit)acid, - alotic( &3, 28uccinic acid,
glut%id, 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, fert-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 (II) :
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HR R (IT), wherein Rrepresents a group selected from
et hoxycarbonyl, cyano and isocyano and R represents a
group selected fromnethyl and 2-bronopropyl, which
conmpound of fornula(ll) is reacted with

tri met hyl sul phoxoni umiodidezin the presence of sodi um
5 hydride in dinethyl sul phoxide to yield conpounds of

forrima (111) R3iyp> R ( ), ~- -1 - COOEt
wherein Ris as déf'ggg ﬁ%%%?haéo@g%gnd R3, R4 and n
are as defined fort}vrﬁgla (1), which conpounds of
formula (111) arep’- eitjper, when R represents an
et.hgoxycar bonyl group | aced i n the presence of sodium
whegein (i, Binssseris 4 group Wﬁ%{édtfﬁ)%e&%}’@@bﬁmh rifenefand dsaepine and R’
s JR.3~ (%é%% - ~= - erein R3, R4
TP rg%e}:?sn aaggbugs e t%dr;g%é errnél }abaél\c}e?%(g roﬁ@m‘gh‘ﬁgswﬁpound of
fornfiuda (il & (davfedawithr emedtied sviplidxofiiuph estidep o 6 Gryden@Z bl &odium
and. t rt%wataQOL in toluene, in the presence of
hydgids et sriphaxidaogtield compenmdast formplgrll a (V) H |
R3 NBoc (CH 15 1~4 2),~-1COOEt wherein R3, R4 and n
are as defindd;heyeinaBove and Boc represents a
tert - but oxycar bgnAy gr oup, whi ch conpodiijs of fornula
(V) are react®f wth a(@)pevgdoss formula (M) R, -

L,. (Vi erein.R, re sents. a group _sel ected fraom
wheftin B3s b 0SB Refrintpes ER6Yakgi At Srdpfncgg formula ()
whidHdontFahabkyt fotRuM (figdche t he al kyl noiety may be |inear

or branched and L, represents a |eaving group

- ot vher R rapreseyanncetoherindonyt sroup, pheciie sienpresate of sodium
h}’dl&%ed‘lagg Igtlgl%él% Ie %%&gg(l}u%tﬂ? of %%Fﬁgar{ﬁ})hy 1f ormami de, to

ounds

R, COOH
awvy,
R (CH,) ,+—COOEt

4

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):

0
R3 NBoc
V),
R{ (CH,) —COOEt

wherein R3, 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 (VD) :

Ry -L (VD),
wherein R'| represents a group selected from linear or branched (Ci-Ce)alkyl and aryl-
(Ci-Ce)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 (VID) :
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R R,,,,-,NBor, (VIl), R (CHA~--1 4 COCEt wherein
R3, 4 ,,. Boc and n are as defined hereinabove, the
totality of the conmpounds of formula (V) and (VII)
constituting the compounds of forinula (VITI) : R | 1
R 3 NBoc (MIIl) 1~4 (Cl-12)g=-,-COOEt wherein R3, R4,
Boc and ii are as defined herei nabove and R, is as
defined for fornula (IR Wwhich conpounds of formnula
(VI11) are: either pl aqéd in the presence of a reducing
agent in an aRpydrous Bd@oeent to yield 10 conpounds of
formula (W: R p R >~K'- (Ix) 1~4 (¢HR).OH
wherein R3, R&/ Boc, (@MJIRPC@‘LE‘S defi ned

her ei nabove, whi ch conpouzn’ﬁs of formula (IX) are either
reacted wth triphenyl phosphi ne and tetrabrononethane

whergindtsh By, R'o Beicand nestprolefiasd bérefngbovd,a (X) R | | R 3
. ~4 0 ' , oc, jii.and R are
the i O 25 koM s AT o maRbuiognai b B Rt Sorfiincs of
foratle (Vgact ed with a conpound of formula (XI)
Rl

|
R, NBoc
(vin) |
R (CH,)7—COOEt

4
wherein R3, R4, 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,
R3 NBoc
(IX),
R; (CHZ)nOH

wherein Rz, 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
1

R, IlIBoc
X) ,
Ry (CH,) Br

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

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

R, OH
AN
| XD,
=
R N

6
wherein Rs and Rg are as defined for formula (I), in the presence of caesium carbonate in

butanone, to yield compounds of formula (XII) :
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RD OH (XI) RD aN" 6 wherein R5 and R6 are as defined
for formula (1), in the presence of caesium carbonate
in 20 butanone, to yield conmpounds of fornula (XI1) :
-9- Rl R 3 ~4< Pnoc N (XIT), 4 (C-12)no - ¢ -R6 R5
wherein R3, 4 Rs, R6, Ri, nand Boc are as defined

her ei nabove, which conpounds of forrmula (XIT) are
placed in the presence of hydrochloric acid in dioxane
to yield conpounds|df formula (l1/a), a particular case
of the c ou ofNBd&e fornmula (1) R | Rdgﬁl>11( N
(1/a) 4 (CB4-3<0 -G -R6 R5 ein Ri, RSR4, Rs,
R6 and n &t as d (@F% ' Ryhich compounds
of formula“(1/a) are:“= eith ti/gated with formc acid
and an aqueous fornmal dehyde sotfutyon to yield 10
conpounds of formula (1/b), a partgcular case of the

conpounds of formula (1) R R3 >ZIS N-CH3 R6 (1/b) 4
whe(f@;::%);,lR@ Rs, Rg, 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

R
l 1
R, NH
—N (I/a)
. R

4 (CH,)—0 \ R

formula (I) :

R
5
wherein Rj, R3, 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}1
R3>Q<N_CH3 N am)
R (CH,)—0 \ / R,

Ry

wherein Ry, R3, R4, Rs, Rg and n are as defined hereinabove,
- or reacted with a compound of formula (XIII) :

R Ly (XIII),
wherein L, is as defined hereinabove and R'; represents a group selected from linear or
branched (C;-Ce)alkyl and aryl-(C;-Ce)alkyl in which the alkyl moiety may be linear or
branched, 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) :
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R5 wherein R, R3, R4, R5, R6 and n are as defined

her ei nabove, - or reacted with a conpound of forniula
(Xtrr)y : R, -Li (XIIl), 15 wherein L, is as defined
her ei nabove and R 2 represents a group selected from
l'inear or branched (C -C6)ahkyl and aryl-(Cl-C6)al kyl
in which the alkyl noiety may be |inear or branched,
under the same conditions as the conpounds of fornula
(V), to yield conpouhds of formula (I/c), a particular
case of the co ounéi %f formula (1) : 10- RR 3 NT2
("CH2)7 R amher ei R3, R4, )y R6, n
and R~2 are eNi ned herei ngbove or whi ch conpounds
of formulaR{VIII) af@,)—e€ with forinic
acid and an aqueous fornaldeh
conpounds of formula (XIV) : Rl1 ~'NCH3 (XIV) R~
(CH )T-COCEt 1 wherein Rj, R3, RRand n are as

def i nab t ion, @ -
sl b Rpors § SBhRa o e b 8RS Then with a

conpound of formula (XTIl) as defined herei nabove,
under the same conditions as conmpounds of forinula

or Wivgh carapapings af EwmpbaYdy) & ‘fornul a (XV) R11 R3 NR 2

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

compounds of formula (XIV) :

R

R, >A<1\\I——CH3 —
R (CH,)—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) :

RY

R3>A<N—R2 (XV) ,
Ry (CH,/—COOEt
wherein R';, R, Rs, 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 e,
R; (CH,)—OH

wherein R', R, Rz, R4 and n are as defined hereinabove,

which compounds of formula (XVI) are reacted with a compound of formula (XVII) :
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R~ (CH2),---COOEt 4 1 wherein Rj, R2, R3, R4 and n
are as defined herei nabove, which conpounds of fornula
(XI'V) and (XV) are placed in the presence of a reducing
15 agent in an anhydrous solvent to yield conpounds of
formula (XVI) RI11 R3 NR2i{XVI), R-:~ (CH2)7-OH
wherein Rj, R 2, R3, R4 and n are as defined

her ei nabove, which conmpounds afi fornula (XVl) are
reacted with a conp ormula (XVII1) Rs::, Hat
(XVTI) R~ N wherein F-6 argvag defined

her ei nabove and Hal nts a bromne or fluorine
atom in the presBgce oN'potassiumtert-butanolate in

ield.c ds. o for
whel PR % S5 BTRERERubaus T BeC bty Cnpriasor fuprine
atoriy- IR ZheOprRéencd /of) potdssiuiaiiderf- b5tal?51ate\/\l'meDM$O Rtd yidRl ZomPunds of
R4, R5,  R6 and n are as defined herei nabove, “which
forngdarniparteulpiorase Phthe compousdsof fmuls @hi esent s a
benzyl group, are rgacted with hydrochloric acid in
t he presence of paI Adi um hydroxide in ethanol to yield
compounds of rrruéfa /e), a particular case of the
conpounds (FN2H RBNR 2 N alc)rqdCHAn - R6

(CH,)—O0 \ / R¢

. R
wherein R';, R"2, R3, R4, Rs, R¢ 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) :

H '
Ry >A<N_R2 N Ue)
R @y—0—\ )R,

R;

wherein R'5, Rs, 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) :
RI
R, NH
(XVII)
R; (CH,);:7—COOEt

wherein R}, R3, R4 and n are as defined hereinabove,
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10 5 wherein R2, R3, R4, R5, R6 and n are as defined
her ei nabove, or which conpounds of fornula (VIII) are:
treated, in succession, : - with hydrochloric acid in
et hanol, 15 - and then w th aqueous sodi um hydrogen
carbonate solution, to yieldaconmpounds of formnula
(Xvilil) : R R3 RIO-\V(CHCOOEt 4 2 -1 wherein R, R3,

: 5 - 13- [
o B R P A O BT SLER N Bened A M e psnce o
triettiylaorinelim, teﬁradlytdk'ﬁumme'&qndé cofupotitds eff Fythad (LX) n
tetrahydrofuraii, to yield conmpounds of forrmula (XIX) O
R\ 1--C (XIX) R3AN R~ {{CHA~- FCOCEt wherein R, R3,
R4 and n are as defi Red hgrei mahave, 5 which conpounds

of formula (X#X) ape pf" ¢ pregenge of a
reduci ng agent3 anhydr g olvent to yield
compounds of fopfrula\( XX) Ri\ ~~N(XX) R 4

(O -~)-0H whékiein RI(CHQX—RZOQEM n are as defined

mhlch nds of forrmula (XX) are
wh&?%%%2?§%4 mﬁas%%qggﬁgF Eoﬁ%ndltlons as the 10
whi€lo mppmnﬂis o@ffofn@lﬂmamq 2¥Ipladed iy Q) flesAOPBPAGSIRIng agent in an

grnula (1/f),. a particul ar case of the
anhydrous solvent to yield compounds of formula (XX

A

(CH)—OH
wherein R;, R3, 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( @ w9

(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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conmpounds of fornmula (1) R N R~ (CH2)n R5 wherein
R, R3, R4, R5, R6 and n are as defined hereinabove,
whi ch conpounds of fornmula (1/f) are subjected to the
same reactions conditions as the 15 conpounds of
formula (1/d) to yield conpgynds of fornmula (1/a) as
defi ned herei nabove, a particular case of the
compounds of fornula (1), or which conmpounds of fornula
(I'X) are: - wheR;R pradEnts a hydrogen atom reacted
wi th hydrochloric In dioxane t lLd conpounds

of formula (XXIH{ 13 (BB Fhﬁ R4 (CH2) ~

wherein R3, R4 and n are a®'de ed her ei nabove, which
Whet%ﬁﬁ&mdofarﬁas defied(hodinabave subj ected to the same

Leaction ditio s th co nds of farnul a )
whigtE B URs BRI CoX Dt M Roe Samp dracnien Bonclinge s the
com?ﬁuﬂd@fbf f&iﬁﬁm IT)dt% yeéld feorl ;lehﬂcE of %prmﬂi‘ e/ @0 B?QHRQ% Bse of the

ormul a %) having cis stereochem stry
compayngs a3 rfO aib, 8 Qompognéssoﬁ formntas(1/23 h@vaM:;s Whnecrthemlstry of

LSRR RSBk AP S, 7S e

Whlfefhd\lb‘ﬂﬁel(shbg)tueﬂ‘lh(o@?g)re reseftsR fydRzenWhgiei n R3, R4, RS,
R6 and n are as defineé)herelnabove 10 or which .

conpounds Rg fo IagH}ll) are:
—N I/g) ,

0 \ / RG
RS

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

Ry (CH,)—

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

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) :

R3>A(NHCH3
—N I/h
R (I/h)

4 (CH;_)H_ 0] \ / R

R;

wherein Rj, Ry, 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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- either, when R represents an isocyano group, reacted
with [ithiumalumniumhydride in ether to yield
compounds of fornmula (XXII) : R 3~ NHCH3 (=I) 4
(CH2) ~OH wherein R3, R4 and n are as defined
her ei nabove, 15 which conpaunds of formula (XXII) are
reacted with a corrpound of formula (XVI1) as defined
V. ame conditions as the compounds
o ﬁaa?’g@ﬁu&d‘g() I%Q&Wa d conmpounds of formula (1/h),
a particular c se of thegﬁon'pounds of formula (1)

R, ,, ', ~~NHCH, R5 whe R3, R-4, R5,
her ci nabove, (%glﬁ) when R

R6 and n are as d

represents a cy@dfo grou@Hjpea¢ted with sodi um

bor chy rid in tefr.ah rof ran -14- to yield conpounds
whelBhTy ff pif P 566 45\deTineqherenabq\e & 1 4 (CLR) | CH  wher ein

whidB coBfo@ind dif ferRulAFXSEN )& dubReEiel RARR%EmMeWBAEB conditions as the
conmpounds of fornula I11) "are subjected to the sane

conppoyads efrforawdiKiVéhi Ba@dmhmpowh@rﬁﬁmmﬁts()@ﬁw)or mul a
(XVI) to yield conmpounds of forrima (XXIV) R CN R~A--
(CHO- O N (XXIV)CNRS  wherein R3, R4, R5, R6 and n
are as defin el nabove, high conpoung@ﬂ% formul a
(XXI'V) arerpl aced yhe presenc an agueous
sol ution of ° hydr ogen2 peroxi d T4 t hi um hydroxi de in
et hanol to yield conpounds of 0 fornmula (XXV):
R3l,"ZL', | CONH2 N ( XXV) R,

wherein Rs, 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,
R =N XXV),

4 (CHz)r,—“ 0 \ / R6

R
wherein R3, R4, Rs, Rg and n are as defined hereinaboie,
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) having cis stereochemistry of NH, in relation
to one of the substituents R; or R4, which represents an alkyl radical, while the other

substituent R3 or R4 represents a hydrogen atom :

R

3 >A<NH2
—N A
R I,

: CH)—0—( )R,

R
5
wherein R3, R4, Rs, R¢ and n are as defined hereinabove,

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



R 4 (CHAT-0-C R 6 R5 wherein R3, R4, R5, & and n are
as defi ned herei nabove, which conpounds of fornula
(XXV) are reacted with brom ne and potassi um hydr oxi de
in water to yield conpounds of formula (1/i), a
particul ar case of the conpounds of 15 formula (1),

t he conpounds of formula (1/1) having cis

B EERPELET R f5) abfa I8 e o e

cmnpﬂnﬂabfﬁmhuhqnthe ot her substltuent R3 or
represents a hydrogen atomR 3 NH) R4 (CH2)' T O <7~ R
6 R5 wherein R3, H,R5, R6 and n are as defined

her ei nabove, 20 ich conpounds of forrmula (I/i) are
subj ected t s g;flons conditions as the
conpounds of f (1/ a)'st d conpoungs) of

formula (1/jR; a pargu%al e conpounds of
formula (1) : CH2) ,F- 0 R6 R5

wherei n R3, h4, R5, R6 and ii are\as defined
her ei nabove, 5 the totality of theRgonpounds of fornula
hérdd, K1kl t the .totality of the
v crorl‘}‘[%ﬂn 6?6 &Rgﬁevéesn 1hgcghe\/{f11n%lh°v§’re purified, where
approprlate according to conventional purlflcatlon

tecﬁg}gy whi ch may he separated into their different
3 QG tht comapwyist f forawky 8/R)itondl) sepsdifuingothe totality of the

conh%%ﬁﬁ@ Qe theaithe \gﬁb&hw@ﬁ& %?@:B%ﬁﬁ%j wWiBg! %8%%395%“2'10%&%1@ to

into addition salts thereo d pharm car
cona@m@palaméicaum t&n:hniqasse whi€h ihhe be eamamdi $ntofthdio ﬂfftﬂr@ﬁ isomers

1 Vi), (Xi11). and (XVII) are either
B T TN T p——
appEPRMRN{rit® 5]&11‘[16&%41’@@&@& WA LmIYBAR) sc¥fthbie acid or base.

10 The compounds of formulae (IT), (VI), (XI), (XIII) and (XV II) 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 R4 represents a linear or branched (C;-Cg)alkyl and the other substituent R3 or R4
15 represents a hydrogen atom, compounds of formula (I) with cis stereocheﬁlistry of (CHy),

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

R3
0 S
R, ) X ’ /N/RI W),
RN 5

wherein Rj represents a linear or branched (Ci-Ce)alkyl group, Ry represents a hydrogen
atom and Ry, Ry, Rs, R and n are as defined for formula D,

20 can be prepared starting from a compound of formula (I1I/ K
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known to the person skilled in the art. According to
one enbodi nent of the invention, in the case where one
of the substituents R3 or R4 represents a l|linear or
branched (Cf-C6)al kyl and the other substituent R3 or
R4 15 represents a hydrogen atom conpounds of fornula
(1) with cis stereochenistryléof (CHA in relation to the
substituent R3 or R4, which represents an al kyl

radi cal, of formyla 1/1h¥§§§ R4A ROINR R nN2
R 6 wherein R3°r | i near @H/;br anched

(4 -C6) al kyl grou R4\represents a hydrogen atom and
R, R, R5, Bﬁldnar@cﬁg dejqudfor formula (1), 20
can be prepared starting fT8m a conmpound of formula

whérkinl Rt R. 26t n Réas @O heT@illﬁwwﬁlcﬁ:%ﬁce:ﬁhﬁ HF:' aﬂ?esgﬁce HFodium

and n are as defined herei nabove, which
hykﬁ%d%ﬁ%@éﬁébmdﬂdé@@H@ﬁwﬂhyﬁﬁmnndeGWh)ethano to yield
conpounds of f%{nul (rv/1) : R4\,~COH (fV/,), R 3
(CH). _ o33, R4 and Mane as defi ned
hereinabove, mhlc ounds of formulla {'fV/ 1) are
&¥$ zide and tert- butano
in toluene, in the pre QUG ethylarnlne to yield

whe%%ggfuﬁlds f for Lnula (Vv gi?laboveR4~ ~MOC (V/ 1),

which compounds of formula (IV/;) are reacted with diphenylphosphoryl azide and tert-

butanol i1} toluene, in the presence of triethylamine, to yield compounds of formula (V/;) :

i
R
4 NBoc (V /1) ,
R
3 (CH,), ,-COOEt

wherein Rs, Ry, n et Boc are as defined hereinabove, which compounds of formula (Vh)
are reacted with a compound of formula (VI) as defined hereinabove, in the presence of

potassium zerz-butanolate in dimethylformamide, to yield compounds of formula (VI/,) :

I
R4 NBoc (VI/ )
1
R (CH,)_,-COOEt

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

the totality of the compounds of formulae (V/1) and (VI/1) constituting the compounds of
formula (VII/;) :

II{I
R4 NBoc (VH/ )
17
RS (CH,). ,-COOEt

wherein Ry, R3, Ry, n et Boc are as defined hereinabove,
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wherein R3, R4, ii et Bee are as defined hereinabove,

whi ch conpounds of formula (V1) 10 are reacted with a

compound of forrmula (VI) as defined herei nabove, in the

presence of potassiumtert-butanolate in

di rret hylfor mam de, to yieldganmpounds of formula (VI/1)
R4\, ~~T~BOC (M /1) R3/ \ (Cf~)n-I-COCEt

et Bee are as defined
wh e?éﬁh&%lg\ggffbr%ﬁat@m)a{y of the conmpounds of fon-mlac
- efthérl)reatad \@Mh/fb}miwraaidl tabd | 39 a%ﬂi&m@ Oiﬂ'ﬁﬁém&ﬁyd@f soldfon, to yield
formJIa(VII/Q] R 4:~ NBoc 1~3 (CH2). , - COOEt
COMBRERES ¢f frgmulgVI Hﬂ) n et Bee are as defined
her ei nabove, -17- which npounds of fornula (VII1/1)
are: - either treated vvitl formc acid and an aqueous
f or mal del ayde ?{ol ut hon, ield conmpounds of fornula
MT/,) : R '{3}\{7‘3“/,) 1831¢T T - 1- COCEt 5
wher ei n R1, R3, n are as defined hereinabove, -
or treated in sygccessi gopw tlegoygtr ochl oric acid in
di oxane then with a corrpoﬁﬁbl of formula (XI11), as
whéﬂ@ﬁlmeﬂg,mfaﬁﬂﬂ%@@é(sedeﬁn@dh&%uﬁ[)@@eence of potassium
tert-butanolate in dinmethylformmde, to yield
- orc pgherli it Suasessiar withahydpovhlriRicid R digtene NiR withxd Tpmpound of

formula (XIII), as defined hereinabove, in the presence of potassium fert-butanolate in

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

f|<1
Ry NR, (IX/,)
R (CH,)_,-COORt

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

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

ITl
R (CH,),-OH

wherein R"; represents a Boc or CH3 group and R'; and R;, 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 (XI/}) :

II‘I
. .
“)ﬁ(m o)
R (CH,) -OH

wherein Ry, R3, R4 and n are as defined hereinabove,
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R -'"2)n COOEt 3 (A -1 10 wherein R, R3, R4, ri and
R 2 are as defined herei nabove, which conpounds of
formulae (M1/1), (M TT/,) and (DU) are placed in the
presence of a reducing agent in an anhydrous sol vent,
to yield conpounds of formuhg.(X1) R R4 \\ | ZR'2
(X¥d R 3 (CH2),-OH wherein R'2- represents a Boc or

R e R

ei ther, when R'2 represe®;s a Boc group, placed in the
presence of hydrochloric] acid in dioxane to yield

conpounds of f&;qula (XI R I 1" H(XI/j) R 3
(CH2% ()H 20 whe , , R4 and t’e as defined
her ei nabove, t compounds of forrimac (X/ 1) and

(XI/1) constituging théCdgpdlinds of formula (X 1/1):
R11'4~NR2 (XIT/,), 1~3 (CH2VOH wherein R, R, R3,
whepein £ndRn Rar Bs ared i erfei as ddfineshhereizdbove, whi ch conpounds of

- 1 ted wth . ds, of i
i Gy Bl gt B T ot T PR ALl ST, s
defipet as@insbvi€rin- Mt grognaé fi fotdeMBR rd-ebitkRdige in DMSO, to yield

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

1|11
R4 NRZ (I/ 8.1)
=N
R; (CH,),-0 —Q—R6

R,
wherein Ry, Ry, R, 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 (XIII/;) :

Rl
R, NR", (XII,)
R (CH,) -Br

wherein Ry, Rs, Ry, 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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conmpounds of fornula (1/al), a particular case of the
conpounds of formula (I) R R4 1 I ~R2 (1/ad R (O -N
(CH2)1-0 -ICR6 R5 wherein R, R2, R3, R4, R5, R6 and
n are as defined hereiliabove, and the conmpounds of
formula (1/al) are purifiediby chiral HPLC and then
converted to 10 salts using an ethanolic solution of
hydrochloric acid to %ptain the chlorinated salts of
the two correspondinql(-) and (+) isomers, * or placed
in the presgnce of tri'phenyl phosphine a
tetrabr onone ‘.jﬁki- er to yield coﬁ%gﬁﬁés of

' I R4 NR'2 (XI11/J) 3 Br KR

formula ~XI11}
\(CH2)n 15 Wi )R8 , rand n are as defined
her ei nabove, which g%ﬂg%unds of/torfula (XI11/1) are
reacted with the conpound of fonnmula (XI), as defined
her ei nabove, in the presence of Baesium carbonate in
but anone ﬁ&eld conpounds_of fornula (XIV/1) -19- R

to
whereip Ruyika Ra, B ReNK22nd sy2s¢ s defirgd paiemapoved G R 6 R5

which compounds of formula (XIV/;), when R"; represents a Boc group, are placed in the

presence of hydrochloric acid in dioxane to yield compounds of formula (I/b;), a particular

case of the compounds of formula (I) :

1?1
R4 NH (I/b 1)
—N,
R; (CH,) -0 —Q-Rﬁ

R;

wherein Ry, R3, Ry, Rs, Rg 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/ey), (I/c'y) and

(I/c"1), particular cases of the compounds of formula () :
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wherein R, R3, R4, R5, R6, R'2 and n are as defined
her ei nabove, which conpounds of formula (XIV/1), when
R'2 represents a Boc group, are placed in the presence
of hydrochloric acid in dioxane to yield conpounds of
forri-ma (1/bi), a particu@@n 5 case of the conpounds
of forinula (1) : R R411;H((1/bi) R (A -N
(CH2)n-0 R6 R 5 wherein R, R3, R4, R5, and n are
as defi ne§Hther ei nabove, and the conpounds formul a

(I/bi) arg purified under the sage cq d|t| as the
R@ ndsNg, formula (1/al), 10 it 3ble for
ounds of f -nulae (Paj) a (1 b|) when

d/ or r ent a hydrogen &om optcEanad y<t o

R'reatedﬁﬁﬁﬂ gf Reation, with forn1cD%C|d \a Rs
an aqueous fornal yde solutlon to yield conpounds of
formulae (1/cl), (I/R_ ) and (I/c" I), particul ar R,
cases of uhﬁ)conpounds of fornmula (1) : -20/®R) cH3 1 R
R4, ,,,'~NR2'4 \Z\-~ NTCH3 NN BH,R 3 0 Rr 3 (CH2)n-o0
-C6 R(CH2)n RS CH R5 1 3 R4 NCH3 R'\(CH2)C() N R6
(1/e 1) R, NCH,

=N dre")

R
; (CH?_)H-O‘<\'_/2-R6
R

5

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

which compounds of formulae (I/c;), (I/c'y) 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 R; or Ry4 represents a linear or branched (C;-Cg)alkyl and the other substituent
R; or R4 represents a hydrogen atom, the compounds of formula (I) with cis
stereochemistry of NRR; in relation to the substituent R3 or R4, which represents an alkyl

radical, of formula (I/2) :

R3
R
R, 0 4
N . R @),
—
R N R,

6

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

can be prepared starting from a compound of formula (I1I/5) :
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3-G RS wherein R, R2, R3, R4, R5, R6 and n are as
defi ned herei nabove, which conpounds of fornulae (Fcl),
(1/c',) and (1/c"l) are purified under the sane
conditions as the conpounds of fornmula (1/al). 5
Accordi ng to anot her enbodipent of the invention, in
the case where one of the substituents R3 or R4
represents a Ji E&%S(:h d (C-06)al kyl and the
ot her substit ents &I)wi/dr ogen at om
t he conpounds o oNmul a (1) W|th cis ef eochem stry
ationpo the substituent R3 or R4, which
represents an al kyI raadi cal, of forrima (1/2) R

Wherg%lorlgse%%segltsl in ar or 15&%%%011(%8 %g\gﬁi‘\/ %rnoﬁrp?, asRﬁleﬁned
hereirpoesevitich a hydrogen atomand RI, R2, R5, R6 and n

are as defined for fornmula (1), can be prepared
theg, ?1 rréﬁ’FP%%’So%Ppﬁaﬁbéﬁn@fgf@‘ﬁ%ﬁ%P@Cﬂm the prpsencRaf @ cpflucing

[ cyano or
agefﬁé%%amﬁ%n Rt SACS o chot s
herei ri abover whi gh: elbg_le 10 I\[—‘ihen R represents an
|socyano grouﬁ ce “n he presengﬁ/ gf a reducing
5 :gent in an hydous sol vent to yield @onpounds of
formJIa(ITIR) R,T\NHdPQlZ) '"-CHP/2) R 3 NHCH 3
wherein R3, R4 and n are "as defined herei nabove, which

whee@MBURH andh atOfEd el htdeinhbo®, &vhich compounds of formula (111/5) are

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

strong base in an ahhydrous solvent, to yield compounds of formula (I/a,), a particular case

of the compounds of formula (I) :

>A<(CH ‘<\'_/fR (Ua,)

NHCH,

wherein Rs, R4, Rs, Rg and n are as defined hereinabove,
* 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/,) :

R, (CH,),-OH
v/,
R CN

wherein R, 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/,) :

N
R‘>Q<(CH2)“'O—<\:%RG 1)

2/,
R CN R,

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

(V/3) are placed in the presence of lithium hydroxide and hydrogen peroxide in ethanol to
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reacted wth a conmpound of fornula (X-VW), as defined
her ei nabove, in the presence of a strong base in an
anhydrous solvent, to yield conpounds of formula
(1/a7), a particular case 10 of the conpounds of
formula (1) : -N R 4~A(CH2pp-o 0 -R 6 (1/a2) R 3
NHCH 3 R 5 wherein R3, R4, R5, R6 and n are as defined
: LOGRR en R, represents a cyano group, is
wﬂg?g@gd |n%?ﬁg§%@£9gﬁ ¢ of sodium borohydride in a
wat er/tetrahydroftiran m xtureNo yield conpounds of

formul a (1R/Q) /R4 (©r2) R R wherein R3, R4 and
n are as defi erciﬁhbove\
formula (1y¥2) ar reacted wt

i ch®conpod¥iy) ,of
a compound of formula
(XVI'1), as Uefined &NHj nabove, T™n the presence of a
strong base in an anhydrous solvent, to yield conpounds
wheggin fRor Bul Bs,(R¢ @)d N arRag defi@d2herei@rbove, wRich (ovipd)nddRaf formula
R5.20 .wherein R3, R4, R5, nd. n are as,defined _
(VI e?rgipA%‘Ggg\}g?ﬁmfe@ﬁncgo%p%q}mgmggyﬁay%|a§d. Qrine gy water to yield
compbaeRd ifeintule(I, 5 $aARA1L tadel bIMhE LAY SR iod € Btk (1) -
hydrogen peroxide'in ethanol to -22- yield conpouhds of
formula (M/2) : N R>Z~<CH /N ~ R5 R6 (VT/2), R 3

3

CONHI  wher e CHPSO re as fi ned
her ei nabove, conpounds ormul a (.Ibb) are
placed in Rie pres e of potasskum hydroxi de and

brom ne in water t peld 5 conmpdunds of fornula
[ of .t he, conpounds of fornula ‘
whegeliré %1%\') Ry, 55 tRlé Calfjlli 4 arce: aass edséﬁned %ereinabc%, and the compounds of formula

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

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

(I/c't) and (I/c";) to yield compounds of formula (I/c,), a particular case of the compounds

of formula (I) :
=N
R>A<(CH2) “"O—QRG (Ife,)

3 NCH, Rs

CH,

wherein Rj, Ry, Rs, R 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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R4~ (CH Ai-o --C-R6 (I[b2) R~ NE2 R5 wherein R3,

R-4, R5, R6 and n are as defined herei nabove, and the

compounds of fon-nula (1/a2) and (1/b2) are purified

under the sanme conditions as the conpounds of fornula

(1/al) 10 it being possible3-prior to purification,

for the conmpounds of fornulae (1/ai) and (I/b2)
sep@BidroRahdidu i ﬁﬂ?@ ondj L '

pthe conpo%nggwgfk%%ﬁﬁ%ﬁggB?%?%???&i(I Cgﬁ)ﬁghébggﬁgﬁﬁ?monor
chrqreatggreply, eodpbe segrating fagenhis theqlrt@Ryed ssipacdrventianal cabaiques

of the conpounds. of formula.(T) .:.N R4 (CH2)n-0O --Q
of ofgagic efiyfh” ekufing 1 pgiye eldicgy bl Qined R3, R4,
R5, R6 and n are as defined herei nabove, and the

conpounds of formula (1/C2) are purified under the
Thes spmpewiddi of ohs byentina dltpogndesoft frorthel far1p419 .mixture of

. ' rs. of the compounds of the invention , .

iR e o SRS g it e BF LoV el S Rechniques

suclemadhiréron@pmpand di ast er eoi soners. Mre especially, pure
enantioneric forns of the conpounds of the invention

may be separated by starting from m xtures of
In EAODPRRLRLE Ay Moo briREbRaMib of eprpaungs.of g invention
mays@st agémt predemirgint fealafion 0of bhe chartivner purdaseneridnddredver the
; whi ch all ows the correspondi ng diastercoisonmers to be
oehpt ai ned. The di astereci soners are then separat ed
according to -23- separation techniques well known to
the person skilled in the M such as crystallisation or

By iripo phthsirhpimacadegical peorsejraraa i qeginaglégeands, sind hiegir selectivity for
rempved .usi ng ventional fechniques of organic )

e 0 e ol T e O SRR o e in

trea@t¥h@l REd.dehldRneREP YN AS byt h%sbath%Et '5V9ight RBlebRi © ageing  and

present in the form of a nrxture o | ast ercoi sOners
neurgdegenereting etisdanesa syalr es fAlzheityr’ s sdisgpsg oRarkinsownadisease, Pick’s

. parat | t echni qu as .chr omat aphy. In
o P AR B g LTS s o
treatRfe@pagfatmosd OliseRIRROUTEEeRd's t HRAdIIMENktftion-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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may result in the predom nant formation of one

enanti oner or diastereoi soner over the other. 10 By

virtue of their pharmacol ogi cal properties as nicotinic

| igands, and their selectivity for the receptor

sub-type oc4p2, the conpoungs- of the present invention

are of use in the treatnent of deficiencies of nenory

o " 3 V

P B R ARG e PR Rt (B AR RRE AL Reluae,
espediadlzasgredis cknds nodiegieess, stkoles addofidnss dissesions, aswdpensions and

rontal. |.ob nd sybcartical .denent.ias,, and.al so for .
emufsi s, € gL icrlR POB Rt e SERER LUchRlp S¢pSTs Of dispersions.
syndrone, attention-deficit hyperactivity syndroneg,
tobacco w thdrawal and pain. The present invention _
Phajmedegptingl gpmposidonshancomlinaitd el ingerivosior icoslsadowmsiratéimip solid
as tive .i ient.at, |l east on ound. of .formul
fornf s R & Becs BT ST B B TR PG SaE B ples ana

grantds hand, FRALMARC Bkl Clckdl aCeeRirbliRinddtaloRrinNafied fam®NBclude,
or in conbination with one 20 or nore pharnmaceutically
espegradlE¥prrapiens, isplafens, fempersaise dieRcsypirsAng asroselar ri er s.
Anong t he pharmaceutical conpositions according to the
invention, there may be nentioned, nore especially,
Phainieesetidcahatorapmitius t & ecftal @r alaginphr &ithidisaktion are preferably
(i ntravenous, | ntranuscular or subcutaneous), Per- or .
SUPROSKRESc GRA RUGSIOT iNsEY QY Aghhratangogs tagminigliatgn include, especially,
powBES! dRGMAl crelME CRltmARUEAL o] pt@RRI ratory
adm ni stration.” -24- Pharnmaceutical conpositions
according to the invention for parenteral injections

i nclude, . especial.ly, aqueo an on-.aqueous sterile
The gBfteGhiceT GRS Restirdim ey ot TSR P R catiog o
not [@h &6 iftaBY kWag. powders for reconstituting injectable

sol utions or dispersions. Pharmaceutical conpositions

according to the invention for oral adm nistration in

' [ lally, t.ablets or dragee
QL o U, M0 BESEL 2t 0L SR S ARE S ere ey
be nggngintdde dyandd; of asn-imdting easdle, dests] sadverds; Wrékrvatives, wetting

admnistration in liquid form include, especially,
agenkyn frapleifers. SHIPGEsingh dgedyspieRas.opeelling pgentsy dighategrating agents,

tarB&4t9 S Qbricanfsh td &@g@% st d 0 i r
e vagl nal gﬂﬁi%ﬁ??&ﬁ%i%ﬁgéﬁe e %F%gﬁén&éﬁﬁgggbg%g?és,
and those for per- or trans-cutaneous adm nistration
i nclude, especially. 10 powders, .aerqsols,. creans, . . .
The Yyl VREF afiqiding it BrG0s w5 shlh At pafhe Aministration
rout&&imté !phél@dbh‘é?ﬁfﬁfdd I tangskithar @edRRE Q5i8rd dddust &y @ riledisorder and
i nvention but do
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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not limt it in any way. Anong the pharmaceutically
acceptable, inert, non-toxic excipients or carriers
there nmay be nentioned, by way of non-linmting
exanpl e, diluents, solvents, preservatives, wetting 15
agents, emulsifiers, disperskng agents, binders,
swelling agents, disintegrating agents, retardants,
I j t s, .ab : ngi t col grant
The, PESGR <D B SAhRGRLS  (cSotERA A 1 RIB0RY SR BraRkGonsy vere
detdringnedgeccandingeioghtie afsudlhepgeabplenémettib eteabimigtiéss (indhiedN nuclear
route and the pharnmaceutical conposition used, the
Magptie FSORAREc-JBIE PR OB e Whe Jdi sorder and t he
adm ni stration of any associated treatnents. The dosage
ranges froml ng to 500 ng 20 per day in one or nore
Theadeliing poinét weresdetertnendeaning eithet hdoffeolhobplatd drushotatlate under a

.the inyention but do nat Jipit it i n y. The .
MICIYSEOne; X@WH&B% FPRPAURLISHR élﬂf‘efgﬁ%%f&cﬁait fhemeling peiégven and the
elerhdh@d] nAERaRLIPRIFFE BIEOLM 108n bPthelpRQWR; OPEr ati ng

procedures. The various Preparations yield synthesis
internedi ates that are useful in the preparation of

Egiﬁggégggggids of the invention. -25- The structures of
ds described in the Exanpl es and
EthPY @B2S3t (IR IRYAL [Ererdifitekydadbshydasiih 6lj-2n Ry lchQoprvpahecarb-
spectrophotonetric techniques (infrared, nuclear
OXYHﬂbnetic resonance, nass spectronetry, ...). The
melting points were determ ned using either a Koller
hot-plate or a hot-plate under a 5 m croscope. \Wen
Stept he Décokogl Quanehiyk 1 ilrcyiclvpropaiediohrboxgdatet , the mel ting
poi nt given and the elenmental mcroanalysis refer to
the salt formof the product. PREPARATION 1: Ethyl
1 ! . . T . 3 .
fo eiI %h%%n Io-f[s(ot'%r% -Ogu%rﬁi%}g?‘ggl}}oﬁo 81.1% r%g(illfj Slrl%e# ?/Iccrzryl/c %61 }n&ethyl
sulpE)a?rié@ thebe angraylded,6n ohe Yoep.8# g o086 kydium hydride in oil. The reaction

. 2- | < - | [ | T | uti .
oL 615 SRR B el e e
200 dinttedthinetls il saipmskide i haned arpwadisd: 4 PetiEof 5 BinBhs 9Afier

. of 60% sodium hydride in oil. "The reaction mxture is
stirrigg; fpy 8@ hf @ miztuse af reand 10Aem N hydroehlofic 46@d3s gddsfl and then

St -

are miashetdewith Afddum 1ehlsdde solngor @hd e driad Mbvek Wolived suBBate and

and 10Q cnB of 1IN h ochlorjc acid is added and then
evaporatecﬂ' &romatograp y onysqfica gel (dichloromethane/cyclohexane : 75/25) allows

37.5 g of expected product to be isolated.

Step 2 : (IR,2S), (1S,2R)-1 -(Ethoxycarbonyl)-2-methylcyclopropanecarboxvlic 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 reaction mxture is extracted with ether (3 x 200
cn). The conbi ned organi c phases are washed with

sodi um chl oride solution and then dried over sodium
sul phate and evaporated. Chromatography on silica ge
(di chl or onet hane/ cycl ohexaneg:.. 75/25) allows 37.5 gg
of expected product to be isol ated. 20 Step 2: (IR 29,

I ecar
pllaéég%%@élegm\%lz%é%g ﬁﬁ']% Pk kp\g zxéa%o&t c?r %/l;}?%a ég% &a @lﬁ expected
mnénm added dropwi se to a solution of 37.5 g of the

npound obtalneg in the above Step | in 400 cm 3 of
Dw@FﬁQWBFWH?H%“¥é§S§|on mxture is stirred for 16 hours
at anbi ent tenperature. After evaporation of the
et hanol and dilution wth 50 cra3 of aqueous sodi um
Stew Bl dithd &1 S35 U1 BAR) N ertdsitehyakrbanilpnusio pPDasah ey eyydeshe-

25 with ether (2 x 50 cm3 ) and then acidified with
Eﬂﬁhﬂiaﬁof 4N hydrochloric acid. The reaction mixture is

again extracted with ether (2 x 10 0 CMB), and the
conbi ned organic -26- phases are dried over sodlum
Undep pp Hrareatamsplsre pod at adbieot shipaiatrg s golyfiof of Heem® of diphenyl-

phogp)h% :aﬁz?del 81( ?(g%%t%)of Q‘ol%gﬁee{se%dgc? rEin:“‘orplvs(/:lser ot é %ol.ungr? /o 1§ 2e£’ of the
comfpbBa?&tained (it Bktabbrd Sy 2 a1 NghI M didihpiawlied ar 1% &kl d)ﬂ 1é}t%utanol

7c[opropalle 5 carhoxviate Under an inert atnhosphere
in 13Acemat oh Hinenst Tﬁéﬁp@t@nmﬁm ig dhent hqatﬁdoforzlzs bowss of 85°C with

I r cnB,.of t ene
s X IR Rl U sl o e
witho lsbdine «thlolmdb hevlathy eAffire fry2ng berC @b(ﬁuﬁhf stil thﬁé hyvadkdien and

and 27 cm 3 of . tert nol 1n 150 cm 3 of toluene.
chropprlograptit i W SHickt &! e?qﬁg o esadondina g A8GSs than dichloro-

metBRiefettHyBroblragt: o8 foh NGy (%?T%Sf e Q%}Feq erdgj"ilg&dc‘l)grergbﬁn%de s

washed with sodi um’car ate s and then "W th
sodi um chl oride solution. After drying over sodium

P ﬁ; vaporation and chromatography on silica ge
thane/ eyel ohexane : 75/ 25 then dichl oro-

R t
r S A O 59 D2l

tert- Butyl (1S, 2S),

o P A U R TR BB o
solutiet b by gradfthe proiduetrof Paeishedior 10 (5@t of tétrahydrofuran, The solution

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

with 20 ecm® 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), (15,2R)-2-Methyl-1-(methylamino)cyclopropyl]methanol

Step 1 : Ethyl (1R,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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solution of 10 g of the product of Preparation | in 40
CM3 of tetrahydrofuran. The solution is stirred for 20
hours at anbient tenperature. After cooling in an ice
bath and hydrolysing with 20 cm 3 of water, the
reaction mxture is dried aqger. sodi um sul phate and then
the 20 tetrahydroftiran is evaporated off.

gat Qg el .of the reS|due
Sulé(ﬁg I o;aogngt ngpteﬁ‘& 1%%&1%%918 et hafdfmét 1?165 taOD@S%%‘)H to a
suspdnkion® 1.9 godb0whedexpasdreld in mﬂqﬁ@@tcnﬁ%oﬂoah&bmweﬂuxmg for
PREPARATI ON 3: [ (IR 2
2 bqyrs, 159 spCHOnBHEE §5- C(Oﬁle@rﬁmmuf?é) fgipcd oKy Pf AR emanbice-water
. kS
d(ﬁ) ak )9’{" gt_hlerS iﬂ\%%qzlk&%s %léa?% us\/feé)ara]teéip?fg ggﬁeeé(graﬁtg()i( aga {1 erKl ether
(3 xs) am |) ofhofcotbined afawt hasdssae yeshtd with 3qesus sodium chloride

onopr opane, cnB8 of dimethyl -27- sul phoxide
Sd“i’ﬁa gﬁ @Wegfsogl%rsu@a‘éﬁda@d et %g hwaioaa@}%r oBgsiiga gel
(d1cﬁlﬁ>@01ﬁétki£ne/t%9a®dr§fd§£len@’]B'}‘ a‘%w} Pdg %f of tf@ao(é/ ;FBS%'dﬁ%?o?uct to be

hydride in oil" in Cv3 of ether. ter
obtgildfour s, the reactl on m xture i s cool ed and poured into

]Dmﬁﬁ%5é5&k§h““$h§Qfﬂp of ice-water and 50 cnB of ether.

ueous e’is separated off and extracted again
with ether 5 (3 x 40 cin 3) . The conbi ned organic
> phases are \Nz}shed vvllth aqueous SOdI um chl ori de
(411 ol L 9 d - oM o) & 1y eloprob vy

Chronatography on S|I|ca ge

A s&%&‘b ﬁgge g@{hl g:/o%ﬁ%lgwgg t%uglgw éna %hgkﬁbggwgggp ?m gg\%m 0? ether is

adddﬂ ampe/maiosaa BRdpeasib@iof 8.73 HOF MhiuAOaleh@Rud hf il 80 cm of
gl , 2R) - 2|\/letI|vI-I-(n|et|ryIamt|o clclopropyllnietfla
ethen Zdye reaclign amixgie sfreflugsl fr 4ih omeandd inteddbr 46 hets phambient

Suab t her d

temp@RURDTHE A8y kPP B (e i {F batiog ik B afibi F Sacium

sulphate 2B0regnated witht Water. Alftee Sﬁl&ﬁl(gtfbﬂﬁthQQIrSUﬁG infinérelislavexBHered off
and, t 16_hours at anbi ent

or A4 h en stirred for
and EheGrﬁS‘éeF 833 &’?‘%Sﬁ wéwﬁ Y% SRR Wphte and theggivaporpigd 4¢ obtgin 2.75 g
ofﬂlié@kbed@&{fp}b@uéthe addi ti on of sodium 15 sul phate
I mpregnated with water. After stirring for two hours,
Diasteseoisarprsicaptio aPe/10i | tered of f and the et hereal phase
is dried over sodium sul phate and then evaporated to
obtain 2.75 g of the expected product.
Exaliiphsl er eoi soneric. ratio : 90/ 10.

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

chloride

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

propanecarboxylate

21.5 g of potassium rert-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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Example | : 20 (IS, 2S),
(IR, 2-R) - N, 2-di net hyl -1 -[ (3-pyri di nyl oxy) met hyl | cycl opr

opanani ne hydro- chloride ), (1,R 2J?) Step | : Eth vyl
(1S, ~ZS
-1 -fbenzyl (tert-butoxvcarbaijgul )allzillol-2-iiietlivlc

7c[ o- Propanecarboxvlate 21.5 g of potassium

re.-add era
kS AR S 20, QTSR BRI 4 i v
soduum 40phakBaml edtipwedtéy | Clobrmamsgephy Tdie siﬂt@@c‘gtel Q@tcﬂlbi@nl}tfﬂ@ane then
. 1S stlrrag for one_hour and then 35.9 9 of benzy
dichiprometheng butangne 49 Yvpllowsdtrd et b expeted iodess to qu glgained.
stirring for 16 hours, the dinethylforrnamde is
evaporated off. The residue is taken up in 400 CMB of
Step 2 hithyl THhS 28}, dARI2R) phfbeerydirieth yiathiial-Nastiedeyiclopr dfme-
uccession with solutions of lithiumchloride and of
CArABd1¥€ n carbonate and then dried over sodi um sul phate
and evapor at ed. Chromat ography on silica ge
(dlohloronethane then di chl oronet hane/ but anone : 95/5)
A sglutignef 41.24 gf tfe comepoarpebtagdd pr dttugtove Stére ! a0 mead of formic

s PSI Sh TV Ty bormoltsincsisoiagion i rlped fi tociopps iy

minuePalheerebetioar MoAhnel g tifentobdntthic@ in@ftaldh- 1 @ é)lfn].)&llﬂ‘% of ether and
conmpound obtained in the above Step | in 410

aqUEQSodiumy erponste selwioaniAfist ranosing) lil@@hleblef matfaiabl émfdaanon the

r h irt 1 nutes. Th
aqu§(9Hs Hag@n 1§m§§g Jtla&)&?td cg ﬁxt%%@egegz# aq%n 50T neq,] ﬁtereal
phamsxdrcu dgedbvat Mturﬁmdlphaﬂalmduﬁerﬁﬂﬁicﬂlm&@d bﬂfé&%ﬁdue is taken up in
200solgutlo After renoving insoluble materia

P ST IR apheA ey TStaEeS SRAEn T 66 saplahb@dn@tﬁmaldmﬁltratwn
I
AL, W S 3o

concentrated. The residue is taken up in 200 cnB of
) : of insol uble

gpropylimethanol

cyclohexane 30 g of the expected product are obtai ned
f(lS,2S),
A S%lllti@nzﬁ) 291 gRdrihe/compenndabiaingd indhe 2beveeStep VlieSD apr apfyether is

addédg?ttgk) §t8| %&E@An%igl{l/?f tepgé)f%%h]%gg of;Lhe &cﬁ&%l{pgoo cm® of

etheadlaedemlopmmmré i Aired SPErEhons afd thed 5o<ge@tn arl {cBbiM before the

admﬁpun]n' ¥ lee in 300 CM3 of ether. The reaction
T 1% rsedium spiphate diniRseeratpdnwiih svaterd Al nstissag der two aaurs, the

miniBR PAkeRE Orentih@e ethereal phase is dried over sodium sulphate and then
evaporated to yield 24 g of the expected product.

Step 4 : (18,2S), (IR,2R)-N-Benzyl-N.,2-dimethyl-1 -[(3-pyridinyloxy)methyl]cyclo-
propanamine

In an 80 cm? reactor, 2.4 g of potassium rert-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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addi ti on of sodi um sul phate inpregnated with water.

After stirring for two hours, the mnerals are

filtered off and the ethereal phase is dried over

sodi um sul phate and then 20 evaporated to yield 24 g

of the expected product. S_-2beE 4 : (1S, 29),

(IR 2R)-N-Beiizvl-N, 2-dinmetlivl-1-f(3-pl~ridiilyloxv)ll

t ldng Vel 0. P a r t :

PO o Gy L ARORER R oS el A Ry fiffre i
extrdctqi tfre¢ Himes cathpethead Thiet c@intbéckdi athdree ;ﬁbm&r&\@phéﬁ @it s6dium

of 3-flu pyri di m of dineth
cartiftg ot ‘el U A GHR R i chRRRIRAeolo gield 163 g of
expdBrdii88udt 1201C in a singl e-node nicrowave oven. The
whol'e operation is repeated twi ce. The three conbi ned
sanpl es are -29- poured |nto 600 cm 3 of aqueous sodi um
. xtract ed

d,a;rcmdm@hed W|th sodi um car bonate sol ution, dri ed over
sodi um sul phate and concentrated to yield 16.3 g of

expected product. 5 Step 5 : ( 1S, 28) _____
28. 4(Jm%f2& hgdﬁ%cﬁ'onc td:%r}:(\jllr oc ﬁgl)ﬁglm& l# éjggclfchﬁ?\%érggct)und obtalned

evel opropailanrii
in tlliw dboehSepi£ iadd @ﬁ%oﬁ@ﬂﬁﬂoﬂ Tha réﬁu@hlrﬁfhﬂé i4 k@dﬂfgeﬁeﬁ@d for
npound obtained in the above Step 4 in 120 cm 3 of

0@%%%@ atmRgphieE s ApSHI SR ERPEDS gemwmaﬁatmdpmﬁnce of 1 g of
uenﬁ% h P
pa In th g‘?g(geeﬁ%e 0 %{rg&gf Fqlg%p S?gg ﬁﬂgjﬁ§ roxide (%gtgn% are
evammtc(hﬂﬁmrr)mdﬁ'mﬂ talamalpyistethaof arld @neehttdd ath toheeld 3.6 g of the
Iven s.are evaporated, The residue is taken up in
eXpeé #M8¥End concent rat ed aga| n to yield 3.6 g of the

Mas@%ﬁ&%&bﬁﬁtr?r(EgﬂcEn/z%@% 1SPe try (ESI) : mz = 193.1
VT -TT +|\/Elt|% poi nt ap : 189-190' C

Th |
Meltingpoipsicap) :i 188t 19AC (reorpstailivatiorl fromStiBneld 6: Separati on
of the enantioners of the conpound of Exanple 1 3.5 ¢
of conpound of Exanple | are chromat ographed on a
Step@i Seap@itt HhE ohdiTomdrSbP R RbmpGined By ERdHR) t O
obtain, after conversion to a salt using ethanolic
hydrochloric acid solution and crystallisation, 2 g of

3.5 ér}ﬁ” anfﬂy&!ﬁﬁcﬂ E&éﬁﬁﬁleof e | Ho?x{atoeﬁ?ﬂmehogﬁ ?Cﬁraﬁpaek AD column

(ethanol, diethylamine) to obtain, after conversion to a salt using ethanolic hydrochloric

acid solution and crystallisation, 2 g of the dihydrochloride of a first enantiomer o, and

2.1 g of the dihydrochloride of the second enantiomer .

Example 2 (o 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 : [e]p'®”: -19.46° (¢=0.01 g/cm’, ethanol).
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2.1 g of the dihydrochloride of the second enanti oner
20 Exanmple 2 ((x enantioner) : (1S,2S)- or

(IR 2-R)-(-)-N,2-di methyl -1 -[(3-pyridinyl oxy) methyl | eye
| opr opanam ne di hydrochl ori de Mass spectronetry (El) :
mz = 192 Th (M+t) MeltinR.poLint (cap) : 174-176'C 25
Opt i cal rotatio : MD 19.7 :-19.46" (c=0.01 g/cm 3,

et qaggé . EEI:e 3 Menantioner) (IS, 2S)- or
2-dimethyl -1-[(3-pyridinyloxy)methyl]cy

ISQIS‘ Pr AP IR RPN, DA MR AHYIAL (S py NaGsy 1 GRGabitg IRy élvplophhamine
( '\{121 a(q RIF&&S Th ([ﬂwm- '}( 9y5 iil\/ltséyltlng poi n%, (%q(%i X
dihydrgc lvsrd@ th|ca| rotatio : MD 19.7 : + 17" (c=0.01

g/crn3, ethanol) Exanple 4 : (M2S),

(IR 2R)-2-Met hyl -1 -[(3-pyridinyl oxy) met hyl i cycl opr opana
MaggispectuShepyl(Cl) ANH:$: 2% = 193 Th ((M+H]")

IR 2R)-1-Aiiiino-2-inetlivlcvelopropvlliiietlianol
_ﬁﬂ&wﬂgﬁé& H§-5°€m 3 of 4N hydrochl oric acid sol ution
ner .ad 1 of 7 g of the
O tc@l%‘ta‘?&s g?da %afgtlco(goggiﬁn ’;%hagl% of et hanol . After

stirring for 20 hours, the solvents are evaporated
off. 20 cm~ of dioxane and 150 cryO of ether are added
Examplede resi due and, after stirring for 20 hours, the

(15%‘}"?@% %ﬁg?ﬁé&%ﬁ@@'l"ﬂé ggrldﬁli %@t i g&o@ff) ﬁB{n 4.6 9

(1S, 28) (IRZR) 2 Metl zvl -]-[(3- pyrldlnylo)msthl
I : f J

product obt ai ned in the above Step | in 75 cnB of
di met hyl sul phoxide. After stirring for 3 0 mnutes, 22
20 @wBof 4 hydfochioriopyid silwnainedioxite drandiledttp rarsqhglqnsof 7 g of the

cont dfo 6 .hour.s. sl eact]on m xture
conbiitid B Eestdliod 4l d e T ERE A i B R 2tiouBp e Sotvents
are WrdpBragddwif, Zeehabe diokhe: 20 psoani 6f ahasee iaddomeenae rafidub and,
aqueous sodi um carbonate solution and then dried over

aftes gringnenddpbars thhexresise dudioshlosde eniilnred ofraapdyied .6 g of the
expe?‘dtéd (Ba @ breldbtiil€.r €Si due obtai ned

Step 2 : (18,2S), (1R,2R)-2-Methyl-1-[(3-pyridinvioxy)methvl]cyclopropanamine

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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(di chl or onet hane/ et hanol : 95/5) allows 3.2 g of
expected product to be obtained. Step 3 : Separatiolz
of the enantioners of the conpound of Exanple 4 3.15 g
of the conpound of Exanple 4 are chromatographed on a
Chi ral pack AD colum 25 (ngtghanol, diethylarnine) to
obtain, after conversion to a salt using 4N

soldBednif ngflé End EliygtfH%%tlor? ql Mt % 89%16 Qiﬂ%l orlde rst enantiomer

crysta I sation or| e %
aamit§gcﬁhﬂﬂ&hpmﬁmﬂoﬁdaaﬂm&s&mgd@ﬁmﬁﬁﬁwﬂBhydfOCh|Oflde of
the second enantioner Exanple 5 (a enantioner) :
(1S,2S)- or
-(=)7:2- thyl-l-[(s-pyridinyloxy)ncthyl]cyclopro
Exdrl E%'&(&a b rochl ori de Mass snectronetry (ESD :

(1S8E ar YIR2R)-Th-A- {nle\tli]y'!-lﬂ- ['t3 fyi\ﬁkﬂg‘l&%')ﬂgfhyo] gclzgrogaﬁghﬁ'?Qe

tical rotatio : g/ cnB,

dihydneghlgride Exanple 6 (5 enantionmer) : 10 (IS, 2S)- or
(I1-R 2R -(+)-2-methyl -1-[(3-pyridinyl oxy)nmethyl]cycl opr

opanam ne di hydrochl ori de Mass spectronetry (EST) :

Massispectrorié@y XESH :(rhat-H76)1 TMgIM+1P) voi : < 75' C (gum)
fmtical [a]o 20 +22.14" (c=0.0 1055 g/cm 3

Melg, ﬂmaigggg%’é‘%}pm 7 . (1S, 29),
5N .2 t Ay i di.nyl thyl |
@'i‘r%m;%%?%ame AT A0S gt PRGNV oxv) et vl Teve
(IR 2-R)-NN. 2-Trinietlivl-1-[(3-pyridiizvlioxv)iiieiliuvl

Icvclo-ropanalnltle A solution of 3.6 g of the
apgHe 8 (b enantiemerhsi e 4 in 40 cnB of formc acid and 40

oSP8  (EETAhTatone

dihyatyeeddagidsodi um car bonat e sol ution and extracted with
ethyl acetate. The organic phase is dried over sodi um
sul phate and then concentrat ed. Chronatography on

Mas§ kbdcGBn@&Y (ES) : )8 < BB
S(d’ghlorokéthgne/netggggﬁ?qgggﬁéy allows 2.6 g of the
Melanmpeined< 7¢6hfgoond to be obtai ned. -32-

Optical rotation : [a]p?’: = +22.14° (c=0.01055 g/em’, ethanol)

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

Step 1: (18,2S), (I1R,2R)-N,N.2-T rimethyl-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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Step 2 :Separation of the enantioners of the Conpound
of Exanple 3.9 g of the conpound of Exanple 7 are

chr omat ogr aphed on a Chiral pack AD colurrin (methanol,
acetonitrile, diethylamne) to obtai D, after conversion
to a salt using 4N hydro- chbharic acid in dioxane, 2.3
g of the dihydrochloride of the first enantionmer a and

Ste 2359 Bfatiogo {%eqlanyi ;%h(J ,;é oin %funt f}) Es Seond

(IR 2R)- (+)-NN, 2-Tri net hyl -1 -[ (3-pyri di nyl oxy) met hyl | ey
el opr opanam i hydrochl ori de Mass spect romet r ESI
398 @egowwvf?ﬁ%«f}ﬁ@ A T ygok(AD Jolumnn
elifabioll 43etCnitRE] Gty lBLiAL ! -
(m( =05 6 160 TG y aﬁﬁ R otP obtal aﬁef&vné/er(st?lienan%alt usin rg)4N hydro
chlc(r[c&cids)n, dioxane, 2.3 g of the dlhydrochlorlde of the first enantiomer o and 2.3 g of
(-)- NN 2-Trimethyl -1-[(3-pyridinyloxy)nethyl]c
the 9@0’6‘@9@ 5%9%@%@@@@&@% de 15 Mass spectrometry

(ESD : in/fz = 207.1 Th ([MtH +) Melting point (cap) :
172 173 C Optical rotation : [OCID 20 16.64" (¢c=0O 0 10

.en@hfiamel): Exanple 10 : (1S, 29),
I(%f @? | or o- B-Fyri di nyl ) oxyl et hyl I - N, 2- di et
(ASRShef] W) %N@}:a“mmthﬁ -L¢@-pyridigyloyy)n@shgky clopropanamine

dlhé&l%’cﬁl%}‘l [(t ert-but oxvearbonyl)(nietliVl)alllillol-2-m
I cycl opropanecar boxyl ate 5.5 g of

pot assi umtert but anol ate are added at anbi ent
te erature to a solution of 11.3 g of the conpound of

D /752 (i Bh G-It hy! f onnani de. The

Melki8a6bin® xfﬂr 3 is stirred for 45 m nutes and
et1 g% n. &am ?Zr?gt hyl i odi de are added dropw se.

Optitht etatioat: |[az}1f(hg= +108.79°6(cRO.0L 614 F6Q°,eMadolyf aqueous
sodi um carbonate solution are added and the reaction
m xture is extracted three tines with ether. The

ExanHiRonE dn2iSaRlS Phases are
(15,25), (1R,2R)-(-)—N,N,2-Trimethyl-l—[(3-pyridinyloxy)methyl] cyclopropanamine
dihydrochloride

Mass spectrometry (EST) : m/z = 207.1 Th ((M+H]")
Melting point (cap) : 172-173°C
Optical rotation : [a]p? : = -16.64° (c=0.01016 g/em®, ethanol)

Example 10 :
(1S,25), (IR,ZR)—I-{[(6-Chloro-3-pyridinyl)0xy]methyl}-N,2-dimethylcyclo-

propanamine

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

cyclopropanecarboxylate

5.5 g of potassium fert-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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washed with |ithiumchloride solution and then dried
over sodi um sul phate and evaporated. 5 Chronatography
on silica gel (dichloronethane/cyclohexane : 75/25)
allows 9.17 g of the expected product to be obtained.
Step 2 : tert-Butrl (IS,28L33_

(JR 2R -]-(ltvdroxynetlivi)- nietItI~IchIopropV[(iiie

s Sty SUORE%R 55578 EIMABB N 5 st

stirfiflg $ad 14 hOﬁtsosz(lQné dBfaghémis GodReal Bﬂb@xli&t@s@l@ﬂoﬂt Ard ARled and the
above Step 1 in 45 CMB O tetrahydrofuran. The
reagiinuRSRe] 1§ aapted dhresrtimesy wethpil)ss. dhe gombinesf ergpnic phases are
washa@ l\&hfﬂ%thﬂn‘?&ﬂorgc?eo%%rﬁ[oﬁ aglgqhélycﬂ‘{eeglto\(f%t {])% dytﬂ{t %lrﬂp%e(&g agcf'gvaporated
Chltohratmaplwtdm smttehﬁi (dithleremsthinesclohgant ¢ 75/983 @Bowad .17 g of the

ver untsulphate and evapor at ed.
emﬁfﬁgﬁﬁﬁ 3% Bﬁﬁérllca gel
(d|chIoronethane/tetrahydrofaran : 97/3) allows 5.26 g

of 15 the expected product to be obtained. Step 3 :
Step @ terBBMNI IS, 25, (IR, 2R)-1-(hydroxymethyl)-2-methylcyclopropyl(imethyl)-
car uﬁlZ)?)-l-(broiiionietIsz)-2-netIiItcycloprop\q(nietl
——é%—if- carbai nate 2.42 g of triphenyl phosphi ne and then
3 05 g of tetrabrononethane are added in succession to
a gsolution of 2 g of the conpound obtained in the above

65 gpepf 2M M&nemcbmobydndzmoéttw@rm tefrahydrefuianr ara pdfled dapwise to a

t | ere
SOI"PR)F{ iatlteoh%s Ogg%ceg m%ct eé1 }IIS‘%POSIP pa?? Ve gSt%Ii’e‘I d4 éjselCm of
tetrdldidedfluian OTed fdaedcischiahe el theee: da?@étzﬁrcakf@%oolﬂ-lgaﬁ afl ice bath

og{the expected prpoduct to be obtained. Step 4:
andt ldfolmlit%,yw Q 2y, of water, the reaction mixture is extracted three times with

ethe(rI %hg@o%atrggg( Bt O%mo p%ﬁ?s {.%{/I é% Ir \()Igprrg?élu%?ﬁlﬁaga%lfandze\laggrated.

Chromemgwphy ambshied gelafdéchiatdmethtne/@traloydibfueam 007/3) Allgwob.26 g of
the c btgined in the above Step 3 and 4.9 g of

theggFﬁﬁgngﬁﬁF -é;%ﬁquW 100 CMB of butanone. After

refluxing 34 -j for 20 hours, the ruincrals are

f||tered ot; and the but anone is evaporated The

caﬂﬂﬂ%ﬁ? obtalned is washed with aqueous sod|un1 carbonate
ion and then dried over sodiurn sul phate and

concentrat ed. Chronmat ogaphy on silica ge

dlcgloronethanc/butanone : 95/5) allows 4 g of the
242 %8 1158 emy&twp ng g5d 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 (18,2S), (I1R,2R)-1-{[(6-chloro-3-pyridinyl) oxy]methyl}-2-methyl-

cyclopropyl(methvl)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



10

15

20

25

5 obtained. S" 5: (IS, 29,
(IR2R)-1-ff(6-Cilot-0-3-pi7ridiizyl)ovyliiietill,Il-N
,2-dilliethl)lcvclo- propanam n 15 CM3 of 4N
hydrochl oric acid solution in dioxane arc added to a
solution of 4 g of the conmpound obtained in the above
Step 4 in 15 crn3 of dioxaneé4-After stirring for 20
hours, 10 the reaction mxture is diluted with other
for A dotse the3merplofiret fiieertry dffontdl the bdanefe shoagotpeat Tk residue is
tak(_iproduct age fiI%ﬁ&ﬁd of f,. The hydroch|oride is taken up
T, it 64wk acetiis and Teaarsdtia Phassbiainghis washed wathtagaeeusrigdium
carb¥nhiz i t i | &
G Dy Ll <L BBy PRI ROARE CRYShargaranhy
on giica pel (dichéwvmethpnaoiatonar:e5/Hhtlmimserlg of theSh@RcBd product to be
ObtS;S%aration of the enandoners of the conpound of Exanpl e
H4- 5 g of the conmpound of Exanple 10 are
chr omat ogr aphed on a Chiral pack AD col umm
(i nethanol /diethylarrinme : 1000/1) to obtain, after
Stepr b n (B, 2% )0 A1 R, 3R b 1 SHI6+Clsiaady paiidinink) dvvda biho i, 2 atiindtlivleyclo-
rod”%%ggg and crystaltisation, 2.35 g of the
tocl-floride of the first criantioner a and 2.2
0- of the dihydrochloride of the second enanti oner 20
Ex@gyle 11 (gx enantioner) : (I1S,2S5)- or
15 q’ o $Ryhydrochjaric]acsl sntinmoinadipyaniedirs pddedxty lansfutionl ofNt 2-of the

[ 0+ m ne hydrechl.ori de NBSS..
confE DL 7 PAORESEL 0%, S 5 0o
the peiction (mapjre is Wtel9NOE 2BerQid §h I.9tabf he h@ctRor@ of the
= -13.90"' (c=0.01079_g/cn8' nethanol) -35 - Exanple 12
exp?céedéﬁéqfiupbﬁber )ﬁlt(sqeg’ fo,) Thgrhydrochloride 1s taken up in aqueous sodium

carborite 2Bhtio) Aket [a)gtﬁ'acﬁfaf%?&ﬁ%' ﬁ;@%dé .ﬂ@ﬁle) &xyﬁé's@% w!gz{n_ichgésg over

imethyl eyel O- prop oride

sodigpestlpbatet ang ¢vaBbjatingndff the 20Tedt, Th5 (dNoHthg exPedd tordtict are

obmﬁ%jnt (cap) : 188-192'C 20 3 Optical rotation: [ D
::915.13'(c:0.010629/cn1, met hanol )

Step 6 : Separation of the enantiomers of the compound of Example 10

4.5 g of the compound of Example 10 are chromatographed 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 (1R,2R)—(—)-1-{'[(6-chlor0-3-pyridinyl)0xy]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° (c=0.01079 g/cm’, methanol)
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Exanple 13 : (1S, 29),

(IR 2R)-1-1[ (6- Chl oro- 3- pyri di nyl ) oxyl met hyl | - 2- net hyl e

yel opropanam ne Step | : tert-Butyl (IS, 2S)

(JR 2R)-1- (brononet hO -2-nietlzvl cvcl opropvl car bani ate

10 The conpound i s obtai nedgsi-n accordance with the

procedure of Step of Exanple 1 O- with repl acenent of

0 f.Step 2 of Exanple 10 with the conpound

Exalyffe endiifioner " Step 2 : tert-Butpl (IS 29),
(lS,is)R,ozR)IR;ZR)[—(M-Q-—{I{‘d-é&[l@r@S-@Yﬁldﬂiym)‘bk}Bﬂé/th?gEZV,'ZLdinélell_rﬁcﬂﬁi-

l1v _cyclopropVl carbamate 15 The conpound i s obtained
P“Wmﬁaﬁ%%%kﬂhﬁébﬁﬁﬁkh the procedure of Step 4 of Exanple

10, with replacenent of the conpound of Step 3 of

Exanple 10 with the conpound of the above Step 1. Step
Masﬁsnect(rdrﬁt;tEsSOEfSD :né/z|=227.1 Th ([Mﬂjﬁ N I il

(IR 2R) -1-ff(6-Ciloro-3-pyridiizvl)oxvlnzetlivll-2-nie
Qﬁﬁ¥%¥¥ﬂ€i@ﬁﬁblé&ﬁ?%ﬁénanine 20 The conpound i s obtai ned
] COr. ce. wi,t h r 30 5 of Exanple
e U&pyﬁ%%%hqgﬂ%plagéﬁé%tﬁggiﬁﬁggg%ﬁbﬁﬁﬁgggﬁ)Step 4 of

Exanple 10 with the conpound of the above Step 2. -36-

Step 4: Separation of the enandoners of the conpound

Examgpleddii e 13 2 g of the conmpound of Exanple |i are

s SR RF SR By bRl Bl lopronpmarmine

to a salt using 4N hydrochloric acid solution in

! L INERYYAYNEE S y /i3 .:é_;,g: te

of the hydrochloride of the second enalitioner Exanple
14 (a enantioner) : (IS,2S) - or

The gqnpopmryl iy ebtaipeqd o Bcetdanreowith themiretiedyie)ah)S3me vhfkdmple @t with

c pan-.. am,ne dr ochl.ofi de Mass 'spect.ronetr
e A bR DR A o LS5, FEECL OB Y of
Prep{réid@r2. 183- 1860C Optical rotation : [a]D 20: = -15.89
(c=0.0101 gg/cnB, nethanol) Exanple 15 ffl enantioner)

Step 2 : tert-Butyl (18,2S), (I1R,2R)-1-{[(6-chloro-3-pyridinyl) oxymethyl}-2-methyl-

cyclopropyicarbamate

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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(1S,2S)- or
(JR, 2-R)-(+)-1-1[ (6-ebl oro- 3- pyi ~i di nyl ) oxyl nmet hyl ) -2-m
et hyl cycl opropan- am ne hydrochl ori de 15 Mass
spectronmetry (ESI) : iii/lz ~ 213.1 Th ([MtH) Melting
point (cap) : 183-1860C 20 3 Opticalrotatio :[U D
: ~+16. 49" (¢=0. 01015g/cin , -R€thanol ) Exanple |
(1S, 2S),

Stelf ¥ RSep®Rptigu pf (@-c@nlitorve3-ofvhe ot pydni @ Fiamiplyl3) - NN, 2- t r
I met hyl eyel opropan- 20 arnine SkP 1: (I1S.2S),
(IR 2R)-1-{[(6-Chl oro-3-pyridinyl)oxy]nmethyl}-N, N, 2-tri

2 graztthy keygb@md 3Nk Ny i | |
S EABLn oPEERPY I SODRUPA S LA A o
(isopophanol Zethy pinine treobtainf afidreoneerpionnd a afilt ExiagpNehydravhiotic acid
conpound of . Exanpl.e 10. -37- Step 2. Separation_of
SOh{t%ﬁ Ehant T ey ocllys?ﬂhﬁaé]l‘?ﬁo uan'go% Ex &hfpltydrashipride gofpfthe  first
enahiin&AMRRAUNG o Qff 1A Gk Ricdr %1&&'5@@%{‘&@%&?13%‘31 on a

Chi ral pack AD colurm (i sopropano ame :
100/1) to obtain, after conversion to a salt using 4N
E*h r loric . acid solution in di oxane and

> crantiggper)t 1 g of the hydrochloride of the 5

icf_St,-e RQIBI{_B(@ Q5 4. hydr achl ori de of

(1S 2L s TP KA D Moo Bindidho | 1NN B Sy & Fopropan-
amifip By@Q)chlayide

(IR 2R)-(+)-1-f[(6-chloro-3-pyridinyl)oxyl methyll-NN, 2-

trimet hyl eycl o- propanam ne hydrochl ori de Mass
Ma@@ﬁé‘dhbﬁimk/r(ﬁs;(ﬁ%i/)z521'31141?&[%]1—1%) Th ([MrH+) 10

Melting point (cap) : | J 6-13 C Optical rotatio :
Melting ppippicap) +83-184°C(c=0. 01055 g/ cnB, nethanol) Exanple

QPL@E(%%%? f&ﬁ;ubo?r%e {1%&98 féﬂl%r@%_%%k aenplxy| met hyl }- NN, 2

-trimethyl cycl o- propanam ne hydrochl ori de 15 Mass
spectrometry (ESI) : mz = 241.1 Th ([ MtH)
Example 15 (B enantiomer) :

(15,25)- or (1R,2R)-(+)-l-{['(6-chl0ro—3-pyridinyl)oxy]meth_yl}-2-methylcyclopr0pan.—

amine hydrochloride

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

Example 16 :
(18,28), (1R,2R)-1—{[(6-Chloro-3-pyridinyl)oxy]methyl}—N,N,Z—trimethylcyclopropan-

amine

Step 1: (1S5,2S), (1R,2R)-1-{/( 6-Chloro-3-pyridinyl)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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Melting point (cap) : 136-138'C 20 3 Opticalrotatio
:MD :=-11. 23" (c~0. 010559/ cm, nethanol) Exanple 19 :
(1S, 2R,
(IR 2S)-N, 2-Di net hyl -1 -[ (3-pyridinyl oxy) nmet hyl | cycl opro
panam ne di hydro- 20 chlorigle. Step 1 : (IS, 2R),
(IR 2S)-N,2-Dinietiivl-1-[(3-pVridinVioxV)H etli VI cycl
opropal i am ne di hydrochloride 2.6 g of potassium
tert-butanolate and 9.2 cm 3 of 3-fluoropyridine are
Step304€at Rk FhEbAORiondBs offhe 2odipondsf Ihgnsiempound  of
Préparatiron 3 1n /5 cnB of dinethyl sul phoxide. The
reaction mxture is heated for 90 seconds at 30% of
t he .nmaxi num po f,a, 4000 ' Gt
2.4 4B SR QY b P o A CERBAME AD column
(isoprop@oBaideRUsninedi Wm0/1ghioordbekén, s aftait tatvessich ext pasdtedsing 4N
several tines w.th ethyl acetate.. The cong ned .or gani.c
hydrgeldprie agid sphitinn dmdipxans sndseertalisationot il deo E BYABHIgHES of the
then dried qve ' I
first a%arnélrcr)a e gcragghly&o% 8fsjilhfu; %g’%ﬁfé]%ﬂhg of"t’ﬂg secoud RALALRE: B.
(di chl or onet hane/ net hanol / anmoni um hydr oxi de) al | ows
2.46% of the non-salt-form product to be obtained in
Example 1'Ofqrersntipmer) ngl e di ast er eoi somer. After conversion

t he u t alt ,usin | QA aci
(1529 oS AREERRE o PP RPro s bR Mg NG D RV Bl Beveto-
profaiRddetyarcthidiidd ned. 10 Mass spectronetry (ESI) : nfz

= 193.1 %h ([MtH +) Melting point (cap) : 189-191 C
Step 2 : Separation of the enantioners of the conpound
Masggﬁe@%&%{r B9 1nfd, 2 2f l.t”ﬁ?f[ e)und of Exanple 19 are
rogi:gmg%d on a Chiralpack ‘AD col um
Meliigt painolcapce3oni3BPCl e/ di et hyl ami ne: 150/ 850/ 1) to
obtain, after, conversion to a sal{ using. 15 4N
OptiRglapsEAn ofo s 41t KB SETONLIS B areanh
crystallisation, 0.54 g of the hydrochloride of the
first enantioner a and 0.5 8 g of the hydrochl ori de of
Exaidpde S8 00 Baganér) oner R Exanpl e 20 (a enanti oner)

1S, 2R) - ’
(IS,%*F)R 25; -({l%;ZRN,(Q:]d{[ﬁ%swyrQﬁ:[[y(rBhW)qxd][ﬁ%haM MW‘W%?}S‘FYCIO‘
proﬁﬁ{amﬁ@ﬂ%fl&hl@i@/dr ochl ori de

Mass spectrometry (ESI) : m/z = 241.1 Th ((M+H]")
Melting point (cap) : 136-138°C
Optical rotation : [a]p?®: =-11.23° (¢=0.01055 g/cm3 , methanol)

Example 19 :
(15,2R), (1R,25)-N,2-Dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine dihydro-

chloride

Step 1 :(1S,2R), (1R,2S5)-N,2-Dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

dihydrochloride

2.6 g of potassium fert-butanolate and 9.2 cm® of 3-fluoropyridine are added to a solution
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20 Mass spectronetry (ESI) : mz = 193.1 Th ([ M+H] +)
Melting point (cap) : 69-72C Optical rotation : [a] D20
=+30.04 (c=0.0 1084 g/cnB, ethanol) Exanple 21 ((Xx

enantiomer) : (1S,2R)- or
(IR 29)-(-)-N 2-di net hyl -1-443- pyri di nyl oxy) net hyl ] cycl
opropanam ne 25 di hydrochl ori de Mass spectronetry

of 2 ?Eg ogf the éyfﬁ]ﬁ]ﬁé%& %epl;pd]t&;r‘ %1527 ;5 )g%n %? fi&ll\%kg(fﬂ&@giudi Ehf' reaction

mixt{ie=0 hefds Torgh Ch&onéd ftaddob pf tﬁnﬁﬁmmnﬂﬁowm{dﬁ& P00B) W multimode
I R, 2S) -1 hS Br ono- 3- pyri di nyl ) oxyl net hyl }- N, 2-di net h
mlcréz}”é‘yeepesﬁ% o‘é AL °80lLg, e dF4G)iaR JBRITYE igepored gntefa%@%s sodium
| feth
ORI S0 2,40y 0,6y s aric
phasels aretvngiébwithrsoicien c}ﬂ[bmder sadionamdrthet diiel dver sodinmest!phate and

cvap§Peedl; s BBERERRe % oG8 cr @ PRICSEMC e e i Bppmonim

hydrﬁkmé)uﬁlfov{fss2a%aé %@' th® 5014~§a1h9#ﬁ15pl%ﬁu@coto%é‘egtafn@§ Nn 4R form of a
di net hyl formani de i s evaporated off The residue 1s

Slnglteak@tﬁr@cpsqmers @dier porBrensioreotibe copeunt g:aen bajt yivags éNibhydrochloric

scid RN et oh st B e Bt Rseoll Eonadht pitudhe

Maséhicoiehey apsly : aiiz Si105 earmgeM+ghchl or onet hane/ met hanol
. 96/4) allows 4.86 g of the non- salt-form conmpound to

Melting pomtdramd 1 82f1047C conversion to a salt of 0.43 g of
t he compound in ethanol using I cm 3 of 4N
hydrochl oric acid solution in dioxane, the solvents are
Step Do Sopangiont Fdhobhargivindrher the sbmipeundof Ecdnislz bl i sed
fi-omethanol to obtain 0.35 g of the expected
product. Mass spectronetry (ESI) : mz = 271.1 Th

1.8 % [)Mh'éﬂc})mplgﬁhﬁ oPExBRALR 1S £8RhromatSdapmd §n PXHRIERAD eflumn

(eth@bhh@@)utzldmbﬁylmmm: ( B30g3A0/ i toydtaiyn) afethydrivessadnofr apalb aising
4N hydrochlonc ax%r futhon in %wxane and crystallisation, 0.54 g of the hydrochloride of

the first enantiomer o and 0.58 g of the hydrochloride of the second enantiomer P.

Example 20 (o enantiomer) :
(1S,2R)- or (1R,25)-(+)-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,25)-(-)-V,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
dihydrochloride

Mass spectrometry (ESI) : m/z = 193.1 Th ((M+H] "
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Step | : Ethyl (2E)-2-cyano-2-butenocate 2 cm 3 of

pi peri dine are added dropwi se to a solution of 64 cm 3
of ethyl cyanoacetate and 34 cm- of acetal dehyde in go
CMB of acetic acid. After stirring for 20 hours at
anmbient 25 tenperature, theggreaction mxture is
diluted with 200 cm 3 of water and extracted with ether

Pﬂdﬁﬁ%ﬁmﬁp@aé?07171%? conbi ned organi c phases are washed
hen dri ed over sodium sul phate and
Optieylapariah efh]rBi: st i3l [2ae (en.0098en/chfdusad]pr essur e
(97" 10 torr) of the -40- residue obtained all ows

40. 44 g of the expected product to be obtained.
Exabl s [eoi sonmeric ratio E/Z: 96/4. Step 2 : EthVi

T 29)
(18, (zRR @R)25)=le{{€5 Beomot3- ﬁﬁlﬂin‘ﬂ)ﬁmMﬂpﬂ,l-ﬂ@:ﬁéﬁh@l@ykloﬁf@an-
of 60% sodi um hydride in oil are added in a
anngﬁﬂﬁvgr@%ﬂQ% de, solution of 17.6 g of 5
trimet hyl sul phoxoniurn iodide in 120 cm- of di nethyl
sul phoxi de. The reaction mxture is stirred for 2
1.7 hofi6@% andﬁulrﬂe;’)ldrhiesim biltaroaddefl td 8.6 af tht bempoumpioafifteparation 3 in

obt;ai he abov Step 1 i.n 60, cm~ of . di net hyl )
160 G5 G RPELD HOTSAeH. APopWeLer TR TRl g or otset ambient
temﬁ%ﬂn% aitd hen! BRS M5_XibnfodysidRRUE ddi e %r@}n%é(t"[qfeereactlon

t 3
ice and I'N hy é%ochforlc acid and is then “extracted
mlxwlret Is heated rfor( 135 hmzre@t 660G and theh éhecimisthyéidroamgalkiic eWpa@w off.

eoys .1 um chl o |de.sol t
The e Gt SR L sl SRfrob sty i deared Wi Weous
lithiRr eRPtiagr &PitsorOhindi kieaa dged over sodium sul hate and concentrated
(dichl orotyi ethane/tetral -iydrofuran

3)
Chrgmatggrgplsf on gifiea eglfdidhigopebanrmethandle 9i6é"d |aélpwa 4. 8§tge¢f tBe non-
|
slt-fril S b aifeimed hfen sopvasign 9.4 39 o L, gL g cpmagynd i
ethahdli méihg il &rrA sb 4t Ihydrdnhlo&cgadi)d soheiof oifp divxen« bihai S’dﬁfxfénts are

ep,.2 in 15 tetrahydrofuran is
eva%@&@ﬂ off; G%ﬂgf‘e slug §o¥e&f3iSE?H158g frorg 2thangt tbitaipn 035 g of the
exmggﬁgﬁ&g&{de in 80 cn8 of tetrahydroftiran and 5 cn8 of
mater The solution is then stlrred for 7 hours at 50'C
wcﬁsn—qeu.;ntmyzeﬁﬁﬂﬁfﬂhﬂhﬁﬂﬂahblent t enperature. 100
&n13 of;gﬁ Bs q_9a§e cautiously added and then the
ré is concentrated. The procedure is
repeated once nore and then the residue is taken up in
100 cm 3 of sodi um hydrogen carbonate and extracted

_Aannimzto d|chloronethane After a second extraction with
t hases are dried

(15,20 RTINS R IRL S BRI S o BEARERTE ' o

dﬂq&hbdﬂ@ngel (d|chIoronethane/tetrahydrofuraii : 97/ 3)

allows 1.71 g of the expected product to be

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

2 em’® 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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obtained. Step 4. (IS, 2S),

(IR2R) -2-Metl iVl -|-[(3-pyridiiivloxy)metliVlIleVel oprop
anecarhoiiitrile 25 2.4 g of potassiumtert-butanol ate
are added to a solution of 0.56 g of the product of the
above Step 3 in 15 cm 3 of _dpoet hyl sul phoxi de. After
honogeni sati on, 2. 2 cm 3 of -41- 3-fluoropyridine are

.added . m xt f.or, 5 mnutes
r651§%e s Jal%m% e“'a’rL{OnT P{] § ex? % edrpé%%%cpg)%erﬁq&?lﬂ?de i's
Diagledetis@@erd fdﬁoémzc;r%&, of aqueous sodi um chl ori de

solution and extracted several tines with ethyl
acetate. The combined organic phases are vvashed “with

(di chI or omet han~~/t et rahydr ofuraii : 97/ 3) allows 0.71
t t to b bt d Step 5.
1. 9£g f fgy]som Xlgel'?yd(relge FI)Irl %1 ua(r:e addoed 11? aosmglle ng% to a soriu’uon of 17.6 g of
tr1m@\!h§lsa@10goﬂyg1tn iddidd |1n hod €32 BY Eh'n%'tﬂﬁ %ﬁl?h&&)i? 'ﬁ'Ll 1reéct é?&%\ne is

qpf opanecar boxaiiiide A mxfure
stirrodbtfen & dduisnartchthearowdutBirepf 40 g30f8the rmf;hpoﬁndi@%aamdenuhe above

n r.oXi.d ut.i.on lithiu
Stenl it 8580 B AT SBBBPAE ReAOre fioDSist A SO hours, the
reacfibfl WhiRGirélis P8 Mhto! Qrﬁlﬁﬁ@é of Eceaiifl Hh%dfr&rlﬂgrgb MiAYheSs then
at 45'C. The reacti m xture is filtéered

extraqiggbwith lethenfl w208 lcm )s T\has;h@blrwi Dl’gamcqﬂnlamsmmsh@é Wlﬂﬁwlueous

| t C ted chro ra on
SOdM“I ?’g}rﬁ% Soluid! h%ﬁ&e/ et nddt %, ﬁrﬁ%ﬂﬁg ﬁ‘@gﬁ%% %‘bd -evaporated.
Chr&ﬁétéérb)ah;ﬂ|oh®b§ca0g£4dghnfrorhétﬁar@%@@ﬁyﬁﬁbfﬁfaﬁdUEW/?:)t A1 7.15 g of
obtained. Step 6: (IS, 2R),
the ?’qPP@tQ@SPIOEmRHPIb?\FFQl‘Iﬁe‘ﬂ(S pyridinvl oxv)iizetlivlfcvclopro
panamiie 15 diftdrochloride 0.25 cm 3 of brom ne are
added to a solution of 1.64 g of potassium hydroxide in
SteplD: SRS (1 R2R jei-(Hdhrexsmbhvl)-Qombthykpdbmrdptite drborbirtle | 0
of the product prepared in the above Step 5 is added
in one go. The reaction mxture is stirred vigorously
A sbRfiodSofNY! 66 RS BHYBR obtAMBACHALMW 8baRd Jifie™ §P0dem® of
mnutes at 75" C. Aftér cooling, the reaction mxture is
tetrafiydrgfusen Bordded Hrgovien® aoﬁ‘oltﬁ@uexﬁ 492smeli sodiurh borohgldride in 80 cm’

or LA 8P SRR UL A B bR ey st s

subsﬁq).cbnﬂmoS’HﬂnﬁJé}ﬂfae ambitneiaipReraire dl00 e GIBLHASKARKY cfously added
SI I |T£a gel. (di chl oromet hane/ i net hanol / ar nnoni um

Kireretion guixipg ys ceficepiiged. Bo poesturchis 1epepiehprcef metn and

th 9 t-ai 3 on..of
e it O o e
dichbobmtthame. i Aftati oxanad ardadtiea rvyiﬂt éich]o&ﬁhd:thﬁhe, 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 : (1S5,25), (1R,2R)-2-Methyl-1-[(3-pyridinyloxy)methyl]cyclopropanecarbonitrile

2.4 g of potassium fert-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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25 fromethanol, 1.41 g of the expected product are
obt ai ned. Mass spectronetry (ESI) : mz = 179 Th
([MtH)  Melting point (cap) : 188-190'C -42- Exanple
24: (1S, 2R),
(IR 2S)-N, N, 2-Trimet hyl -1 -[4B-pyridi nyl oxy) met hyl ] cycl o
propanani ne di hydrochl oride The conpound is obtained

3- ﬂh&oﬁlﬁﬁﬁﬁedﬁr@ caadem bl B RedRfiOf ﬁﬁk‘t‘hﬁe @fhe§E§ @orl 5 f:h Lﬁf@mloec After

7, 5 repl acenent of the conpoun
coolig, I’ﬁhq mctmnm@anm iofdilEsed vpitte 4@ 8m’ Aﬁtaqueous csndasmsc}dmdeoscéutlon

t 0.8 he n chloric
end et ple e el vl SipRh B R TSR P! SR Gl e grashed
w1t}Dfsf)d1aﬁdcﬁlbﬁdé e8lutiee dndl fRAT dSddabldrs &hidh OMISHRARRY dv@porated.
obtain 0.98 g of the expected product. Mass

gxﬁ@f@gxfagbmpnfﬂ(qgggl (dlchclpzomthm/tgtrmyd(quam] +97/3)1@ilows 0.71 g of
I c 196- 200C Exanpl e 25 :
the ‘1(\% @f@ﬁt@%&h. n@?%yeld- | -[(3-pyri di nyl oxy) met hyl ] cycl opr

opanam ne di hydrochloride Step I.- Dietlzy!
h | propylidene)mal on ate A mxture of 69.80 ¢
Stepst * $1RGShISZR)sarMpthyi i Gepwiidinyienvimetiy!exaleprapanecorbagamide

é of ben20|c 15 acid, 2.47 an of plperldlne and 100

A 38?001 BE R ARl Bl T B o LBV By 56 Efucons

hydsvgsin ﬁdoklﬂe sulecies ah®0.30w @iﬁlth!uhhhycﬂr@ﬂdé i¥81@Emélio8 ihhhetds stirred
twice with 100 cnB of 1M hydrochloric acid and

for i@ﬁﬂ%ﬁ@s 8 amBiepl femrsieiaguEsLEIcE olgF U wérESnal /éS°C The reaction
mlxﬁﬁ)é L ﬁl@é?ef? %1&5% £aRRGEE VR | QYRbrd EH?H O fil filirate is

sodl um su te an concentrat ed. e resi ue (0] ta
congegtralied tandl dﬁomladngraphy dorc edicpr g S(lﬂll[céﬂcﬁﬁméﬂﬁaﬂéﬂnfkﬂlaholmrﬁmonlum

hydr%)]xldgbgg 42]1)?3518 g otI tg‘? g%;(egt%%}ﬁ?gq%‘go ueccgbtame& he form

2- (2- brono- 2- nethylpropyl|dene)nalonate 56. 04 g of
Nrbronosu00|n|n1de are added to a solutlon of 64.20 ¢
Stepds : €1 i T foXE ‘,

dﬂi?&%hﬂ" Earbon‘tetrachlorfde The reactlon mxture is
tat reflux for 2 hours. After cool ing to anbi ent
tenperature, the mxture is filtered 25 and

0.25CMTCEHr6rain@ Gird 8RB RRoBA0S 08 1 8l LXNRHS—NPERISEH e in 10 cm? of

water. The solution is cooled to 0°C and 1 g of the product prepared in the above Step 5 is

added in one go. The reaction mixture 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 em® 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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-43- Step 3 : D ethyl
2,2-diiiietlzvl-Il,I-cllclopropanedi carb2al ate A
solution of 87.70 g of the compound obtained in the
above Step 2 in 90 cm 3 of ethanol is added dropw se
to 24.3 g of sodi um borohydgide in 300 cm 3 of ethanol.
The reaction mxture is stirred for three hours at
Exa@dRi £nd tenperature, then heated at 40'C for Ih 30" 5
lvent is evaporated off, and the residue is taken
(18,28, i(mRmthMMBTmﬁndhyt-lJ [(3eplyriditvglox @)neethelf éychupirepansntife
nethane (3 x 200 cm3) . The conbi ned organic
dﬁwgﬁ% %“ ?e dri ed over sodium sul phate and concentrat ed
to obtain 6' ).0 g of expected product. Step 4:
1-(Etli.ox)lcarbonyl)-2,2-ditiletlivlel 7cl opropaiiecarb
The QMV[)OUI@ isobwi2d0n eceor8ammk Wit the qb'mmdlhry: abf (Sté;nlb oﬁEieampiel &dwith

at _ar.nb t te er,at r a period
replfiemaiad. O g bt iorctiisd, w ot ComowbhBoGample 23. After
conveRicH ﬁ)eﬁj shl’ﬂ off W@Q%h@tc%&p%uﬁd" umﬁ@ QnNe H’?dr%ghl@ltl@ %@i@l solution in
The reaction m xture is stirred 20 hours at anb

dioxpnegeer sl vanés aigdevaperared: ¢ and terwskidiis isenesyystatlised fwfrrt gthanol to

. l u hase is extracted twice with
Obta‘mﬁ%rﬁ e SRR dnd o Wi th 25 ond of 3706

Masdytcoahboy (RSIachiz =98y uret gM-+M]Hhh sodi um chloride and
extracted with ether again 6 tinmes. The conbi ned

Meltmanomt{can) 41882081 dried 15 over sodi um sul phate and
concentrated to obtain 41.2 g of expected product. Step
5: Ethyl

xathple(2Ser t - butoxvcarb0||Vt)ay|||tzol 2,2-dinmetlivlcVcl opr
r box er an inert tnDs here and at
<R»S)aﬁ€4 binef At pardiion e Bilor Somopangmgne iy drochtoriae
di phenyl phosphoryl azide in 30 cm~ of toluene is added
dropwi se to a solution of 19.77 g of the conpound
Step dtlipthpl difey ptopy Bdetepypalenate5. 2 cm 3 of
triethylamne and 23.6 g of lert 20 butanol in 150 cnO
of toluene. The reaction mxture is then heated for 20

A milkaute 8f 89.88% &F 2-Wiettylisrobartal T.30Af bLdie@Phialthate D6 g of benzoic
reaction mxture i s washgd with 70 cm 3 of aqueous

acid, Jefty; ¢ OEBiPBBMHAE @nd dpatcrrg pf totHeneds séoed apredlys fqnsls hours. After
t d S

ot (@1 el Bty LURCEl s v

100 @ntof distiBert mteedtmc@mmnmoo@n%@mmo}rydswm@ac gall and 100 cm® of
dachlorone@yane/% trah drof : 98/2) allows 12.75 g

saturgfed aGecouR 58 SRfile FOLEOH lwbqrgwwhaswa drig @yerganhydrous

didgh E\M hate and trated. Th
wod ok oS Ut esirated: e Tegidue obtging Paml somgergedird prgssure
(11711 ¢ st dp pbiai 944 gaf Boexpected product in the form of a colourless oil.

Step 2 : Diethyl 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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16.6 g of potassiumtert-butanolate are added with
stirring, over a period of one hour, to a solution of
24.1 g of conpound obtained in the above Step 5 in 240
cnB of dinmethyl- 5 formam de. The reaction mxture is
stirred for 30 m nutes at agpient tenperature and then
20.0 g of nethyl i odi de are added dropw se. The m xture
CSti ] Lk 0f, 2 hours. The

Step 3o A Seaarci i ' ness and the

reS|due 'S taken up in 300 an of ether. The organic

phase is washed with 40 cnB of agueous sodj u df ogen .
A sabati por e p LR @ﬁmaﬁwdmtﬁn%@é%g SOV TN O e hanol i
addest lfl Utﬁgft(i)sn ‘:‘]2d4( 3 é? of d1 5rgfa[;liro el 155060¢ prﬁ’v oFf eﬁ%ﬂbp Mhe reaction

mat ogr aphy on silica gel
mix{uk Qshétﬁ?fe@nlﬁf l&ﬁfﬁehoursailt lamhﬁanﬂ.?enﬁ)egatmfe thepdetted aprotudor 1h 30.
to be obtained. Step

The zobregfi injexanoraied off. f(Ihi Té? Fw[]uél,;ﬁ akgy bR 23 BBZI?f ditiliqdgvager and
extrgﬁf%]c?wi?[ﬁ Qichifo tathgng @ D6ty cgﬁjgl Phd &nﬁﬁh&‘i SeAME | b%eé E}fe dr1ed over

anol "are a pw se to a solution, cooled

sodlﬁnﬁulplfatele&d%ngemfateﬁhe obaipuhg obbtracied griduct he a b ov e
Step 6 in 60 cm3 of 15 ethanol. The reaction m xture
is stirred for 3 hours at anbient tenperature and then

Ste,%? n[ ‘iﬁg&ﬂ%&@@gzﬂ-bgﬂﬁﬁr%ﬂzﬁdg Sloé%mé@rbmﬁak@ﬂ up in
concentrate ryness agaln 3 tines

in succession. Aqueous sodi um hydrogen carbonate

270? q%léy tgg ngo lﬁ“ﬂglg}'zirc?}g th ? acdzég Oacl? flillkb(?éﬂt dcg%g%ﬁiré‘ eher aanﬂerlod of

30 rﬁinﬁ{%ls ofPaRLRARE. of THE2 Cg)ﬁblt}[bedorﬁpcgmﬂl shtgihed @ tar ebalri Sdp 3 in
over sodi um sul phate and then. 20 cggcentrated 10. 9_m9
e and

6oo@m exlprdemell Treowaetionamting s stiwer 2&heprset anphign gmpera
therh gte ee[éox??/gé (e%l%trgt'e%{ AN eglg{l%l cgu Siﬂf;s' % #RE it \4&%5&‘[&{) £RRe8 with

utron enzoyl chloride
ethdrnarﬁﬂthéﬁ&cﬁflﬁécbwmxh&fd cmﬂa wfeﬁﬁ % &ydmdddric raoqdv\nsgtgra:tqyl wah sodium

chl %g]llegefnlfirgegitraﬁte gt tg a%tné fti}%%ng‘he% ;;%méggeﬁ}?e?e P ases are dried
ovel Ed iR %hRAkBEnd BorcbRir&BBtPIbtdig N 2 g@/@'ﬂ &bbétadprofibie:

reaction mxture 1s stirred for 25 mnutes at 5'C

and then for 2 hours at ambient tenperature. The white
.d4rbs fulter-o , ,

residue obtalned is diluted mnth dlchloronethane and
washed wi th saturated aqueous sodi um -45- 2 bona% ¢
Un@m ut |1@¢rt aasnnpm e@@aéa@q ambienh depyialyiR prglyiongof 2920 g o

d1p1§ LP ol%lses I efi\fyltr{%xtnp tﬁb&@%@k%&&‘ Pwised acﬁimicﬂle(ﬁ'w 77 ¢

over SO rum sul phat e and
of tB® Lﬁlato(bthuﬁ@l idtyngnse SEprd iBLayr aiftetbylamite and 2ge g of fert-
bute(u%l ?rlg 1(5)(r) %IrTn% tor%at&%{ageetlrh%hr)e/gcrtl%fnum&ture 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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95/5) allows 16.07 g of expected product to be
obtained. 5 Step 9 :

{1-[ Benzyl (net hyl )am no] - 2, 2- di et hyl cycl opr opyl } met han
ol A solution of 16.07 g of the conpound obtained in
the above Step 8 in 130 cm 34of tetrahydrofuran is
added dropwi se to a suspension of 4 44 g of |ithium

caﬂﬁugm&and subsequently hydrolysed wth 4.5 cn13 of
IstiTled water, 4.5 cnBB of 4N sodi um 10 hydroxi de and
15 cm- of distilled water. After stirring for 30

16. 6?% IO? éc?t%ts %% ?enp'b anolﬁ{éeeagp eac?eld \ytg}l %tgﬁyéfc )8 %ttg%rtlgdrﬂione hour, to a

soluftioh tofendel gSof dbinpin®\o®kaiscddinuiie SBbN8ted RME 240 cm’® of dimethyl-
concentrated to dryness. Chromatography on silica ge
formagnigey Pieggettivaneixiiro o) stirggd for 30 minutes at ambient temperattire and then

20.((’# Spﬁ%{hgg?ddg?éﬁé gﬁééda&% b LTHE‘]alﬂ xtl.(tjr% ﬁé é)rgﬁiﬂt ag%ﬁen]t ern?pegatute

uct to e 1 SO
for I\HlBeitsz’Ehle[ rehl;tﬂmZmeltmn'e rietoﬂdeﬁ‘dratéd fo( @y pads iaddl thd mm‘d)m retakdnMip in

anan2|I| 1.86 of potaSS|u
300#:8“ et TganiF Bhats e Vet b M P LGEuLous gdigm hyrkogen

carb%ﬁé’tg léSﬁlttQﬁ)taﬁ‘d Red a b@o&snﬁhﬁgpé’fﬁoﬁees%hgto'nQZ%Z@ A3 hen dried

di met hyl sul phoxide. After stirrin ew s con

oveBs@liwnBulphat8 -ahtl wonomymiedi ﬁhroaraeogatdgobn Sihea gea(dtcihlmomethane)
uxed fo mnutes in a 1000 W
aHOWﬁﬁ%% @Xﬂ?g?%mﬁggde&EOb%¥? T cooling, the reaction

m xture is poured into 20 300 cnB of saturated aqueous
sodluntchlorlde iolutlon and then extracted 6 tines

Mﬁth sodluntchtorlde solutlon and t hen drled over
sodi um sul phat e and evapor at ed. Chr onat ogr aphy on

270 it csfaB @elhydfathmcdrcmmdmwe)n @hartoh @rg edded uRopbisaitd@dolution,

allo x ected product to be obtalned. -46-
cooled ég 51@ o? 8%6 the COl’npOUFI)ld obtained in the above Step 6 in 60 cm’ of

ethabf}. Sl)he’\lre%ct?on-rfrh{(ﬂu?eeﬁd §tg£r%ci il §h}F>lu.r éfj Elg%téelnp)t %ﬁ&?ﬁx}'é Yhd then

cvcl opropaitaitiiiie roc
conmnttat@d Hb odrlynesac iCte areded daeohkbnn ) mobuhamcdnamtf thbnsﬁ)ngemxfated to
d nﬁ£ .obt ai ned | the ab ﬁy 10 in 40 cir
ryr’&ﬁs SEHB ] lmethle FEEL 108N AR Wi QB e ess%ton is

add&l B UleShiR6H ordddTBSRNGH, Snd f@sﬁiﬁ'é@us phaseBie&Rhcted 5 times with
tenperature in the presence of g of palladi um

dichigremethane Theosndhineshetgeniy. phrses a@:atiatcy sveri spdfun wselpbeie @hd then
t ff. The reS|due is
con k0 VB S APRL RN, T et

car bonat e

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

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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solution and then extracted with ether. The etherea
phases are dried over sodium sul phate and then
concentrated to dryness. 20 ern 3 of 4N hydrochloric
acid solution in ether are 10 added to the residue and
the hydrochloride formed isgfiltered off. After drying,
0.79 g of the expected conmpound is obtained Mass

t ry 207.1 Th lti.na .
carbégaqg Jo?ﬂgotnp) A%tglg él:%aéﬁtzgn& 6 aféleouss é)g s allﬁ (?ﬁ rgcftg& AI times with
d1ch&ﬁtémbtlh@1ﬁE EheodortitiBed OrgRoid Mhass ok &{EﬂJ cﬂleafbvb’é sti@m sulphate and

aration of the enantiorners of of the racemc

conGSRBRIGR £0 JBInaR S arHAGEBIYL O BHic B AR OB e B (ehp Ry gfaran -
95/5?%%@31??7 rg%'{ %@Jc?éﬁ?#r C@We Qaifledni racel Q1 col um

irst enantionmer a and 1.37 ¢
of the second enanti omer P are isolated in that way. a

Ayl oxy) met h

yIchcIdpropanan1ne or (R or
S)-(-)-NBenzyl-N, 2, 2-trinmethyl-1-[(3- pyrldlnyloxy)ntth
A sglutioy of d-6.(r gpehthei erenmued anbtainedn ar theRalmrve Step 8 in 130 cm® of

tetraggrﬁlré%%ﬁraéjglg% gm%éez@gar %ﬂsng%rﬁ%/o&of 4 4&43 g ¥ fits 1|1nq>£1|1 ox%)u”n? Elydrlde
in 38) cih? of RhrBeREYfurdd. Zhe nlikiubets B¥iuded [f6:34 Rk Ak Rythex¥doldlo s°C

hyl | cycl o- pro?anarnlne enantiomeric ratio ((x

and éﬁb&ﬁ’ﬂu@ﬁbfr hydrplyzed wgith drnem mfedm@llﬁdawatﬁr( P.Seqmainof diesydium
4 tl
hydrg?rd% %OIS\I 15 émt ri rreq{%kﬁ? SNB[Q%S(E‘%@% %ﬁ%ﬁlﬁg >?y)§ORtnF1m}lﬁeseyaetl %Bblem

tempepqrarea ai Iﬁec@itﬁtﬂﬁﬁrfﬂteﬁed e ed zysadl iveith ‘ﬂﬂ‘trahff\(ﬂoﬂlran The filtrate is

nanti omer obtained in Step 12 of Exaqgge 25 was
drie¢ gyer gliynt sulphate, g P%ﬁ%@a’f@\ﬁl i deyResy @@atoér@égm Hlep gel

(dmﬁlﬁmﬁ{eﬁp‘igha% L tgxai:asﬁoo taP%ngﬁg%Mg&fg%]ﬁutl on fa ﬁ?ﬁ K g of

exmhad@nuhmeuhbnmbbkﬂ.the presence of 1.5 equival ents of
fumaric acid. The solution is concentrated to dryness
and then taken up in ether. 0.83 g of the funarate is

StepOtot : A IBRA N 21 bbb e I01- A0Sy Wt Sey) methylicyclopropanamine

1.86 g of potassium rert-butanolate are added to a solution of 3.2 g of the product obtained
in the above Step 9 in 96 cm® of dimethyl sulphoxide. After stirring for a few seconds,
6.3 cm® of 3-fluoropyridine are added. The 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.



10

15

20

25

Mass spectronetry (ESI) : mlz = 207.1 Th ([ MtH ~)

Melting point (cap) : 124-127C 10 Optical rotatio D 20
+13.5" (c¢=0.01249 g/cnB, CH30H). Exanple 21 (P

emantiomer) (R or

S)-(-)-N2,2-trinethyl-1-[(g pyridinyloxy)nethyllcyclop

ropanam ne di fumarate The conpound is obtai ned

dmﬁmfimmr 15 Mass spectrorretry (ESI) : n12 = 207.1 Th
([MrH +) Melting point (cap) : 115-1180C q:)ti caI
rotatio : [OCID 20: -14. P (c=0.0099 g/cin,
T THE: |
8.8 E@Wﬁq@ﬁiggﬁe #t% of gﬁdeg%PﬂNBﬁogz of i_I%S é\'XF'\E@ %pound
obta[nleﬁSﬁ]theaaHmwe GOt ©3d 40 om’ of €t<htuhdll Thefatttepbons i0hydiogenated

igect ri¢c organ _of torpedo fish This study, carried out

for 107 4ndry @ oSIRETIFPEISH R SEIIGE AeRREratuTchpn fhparsBtenceERh0.27 g

of pa_llih‘?ﬁum hy&ﬂ%?(lbe 26% on @%%?1%3 Fhe c§ta IR e A5 HERY! L?Q s6106nts are
ounds ent i nvention

evamlratcrt Dfﬂ the essehteds sakeh uphe 30mm§cmﬂ satdratey peueokle mbdlamecsarbonate

soluﬁ% ﬁ%{hga ei(eiaq%%h%zv?tﬁfg hrelfghq?r tg'l}gsoeg Iatéeggﬁqug\@];r Isg um sulphate
and 918l &nc@itrEQN &L Btyhals 20 ScnpoofoﬂN W dardcMoref ac?c@‘é&uﬁ@rm? Uigr are
of the -48 invention (diluted starting froma 1

addegl todke sesidweiand the hmzfsci)lonﬁe firmegdrie §éard off. Ai[t@rzﬁymg, 0.79 g of
ungar ot,oxi : 7.4 TBg/=ol: 0.2 nM in Krebs

the%‘%?‘? I%??Ué‘d Q‘é%l KO 5 MM MyCl2 | mM CaClp. 2
MasBdhectiafetr 0OSIVm/pH 21)741)TW\{[I\/1’+}Q+)01% BSA; final vol une:

500 ~d. The non- specific binding is determ ned by
Mﬂiﬁ@ﬁﬁaﬂ%@ﬁénﬁiﬁ%es inthe 5 presence of

a-bungarotoxin (I pM. The results show that, up to a
of the croun af the
L ; [Lomners o _'-uu_z;u Gple 205 ¢ o
ni cotinic receptors of the "nmuscular"” type (K > |

The YdfiatatioB oAV EndRtioBPles0d AL IR R t1f rabdrAdi j28diek obfined in Step 10 of
H| - epi bati dine on nicotinic receptors 10 of |1 MR32
Exagple| 2 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 B 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-trimethyl-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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This study, carried out according to the technique

descri bed in Ml ec. Pharmacol ., 1995, 48 ; 280-287, is

aimed at deterinining the affinity of conpounds of the

present invention for nicotinic receptors of the

“ganglionic" type (Anerican,soc. Neuroscience, 2000,

26, 138). 15 Menbranes (258 ~Lg/ M) of I MR 32

neur obl astona cells are incubated (2 hours, 200C) in

t he resence of a series of concentrations (0.01-10
ExamiNg 26{a gnamtiomerisund of the invention (dil uted

@ B30 3R T A BN Db AT b

phosphate buf fer (Nal &420 mM pH 7.4); final volune

250 W The non- speC|f|c blndlng Is_determ ned
Debepgilasion ¢fgherempantiaey ebiiped By disp it Bxgmpfe %@W&&@Ml@@ out in

T t ,
acccérg%]ﬂggﬁﬁﬂaﬂtﬂlg roé%?ufe%g{?ﬁ%dslfl @%gfﬂ feE ol l%éga% drl;he t;pmarate of 14 g
of thdhephestenter is mbeaitédoby gelution st gm ase amtetlahdl i thy pmence of

1.5 %Ilu?“%flelnm %p}_@éﬁt@%g%@asta@glﬁg %a chplen%%{té:ﬂ Wga/ gpesP %ntli then taken up
in e‘«!ﬂkf o0t _I%@fnfﬁé ﬁﬁﬁarMeQE oBMFRAbY FliCatiod Ank 8&ARE OF S of rat
brain This stu y, carried out according to the method

Ma o BhhTe @408y s  Arch. Pharnacol .,

3., 4 is ainmed at determning the
M—@W%’#?—&—%)f @%n@aﬁd of the present invention for
OptiEHSeafibA: fo,ECENBIFe=0.0249NREHY, TPEO! 250 ~tg/m) of
rat brail n?oz;IrDe |ncub§t ed (2 r'\%ursmg in the presence
of a series of concentrations (0.01- 10 pM of each

Exasd : of the invention (diluted starting froma

34 ?ﬁ%@hon in DVMBO) and [3 H| - oxotrenprine-M

R dr3)A)-N,2, 31 e (B2 Aidfd et Rt qif t

( %)@PO4 20 eﬁw:@ﬂ fHyday) R TIeFAGSopa R Rl difumarate
speC|f|c blndlng IS deternlned by |ncubating menbr anes

n_the ffinity.of
The, b Bl SRS i QbR Bkt bl Exeidle 2 bbb piftement of
the &@ﬁﬁﬁi‘oﬁfe?vmﬁltﬁ@ﬁreﬁﬁﬁtﬁfnhe?ed by determ nation of the Ki.

The results show t hat concentration of 10 ItM

Masg |spectipmietis (ESHn@uﬁdstQ?fljghé[l\@ﬂélsbnt i nvention have no

@§£|g é{ ﬁor gUEvaélnIC receptors (Ki > 0-51,A). 10
splacenent of bi ndi ng of
Opticdi2bikiiod- pd%@’ar o4 OX [R=0D09Y e, CHYOH)

PHARMACOLOGICAL STUDIES OF COMPOUNDS OF THE INVENTION

EXAMPLE A : Displacement of binding of [IZSI]—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 uM) of each compound of the
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nicotinic receptors of rat brain This study, carried
out according to the nethod described in Ml ec.
Pharmacol ., 1986, 30 427-436, is ainmed at deten-nining
the affinity of conmpounds of the present invention for
type O central nicotinic reggptors. 15 Menbranes (1000
jig/mM) of rat brain are incubated (5 hours, 37C) in

. - 10

mvctnﬂﬁlix RH?&gg%ﬁaﬁ?&ﬁ ?l‘om3 grlloeﬁn[l\}g to%?&@ﬁ%ﬁ%ﬁ\}éﬁﬁ@(& in tgg'lprft's%%ce of

["Slqioabﬁngra@témr(saq 107 MMB’ier@lﬁlSI S@t %M)om Kﬁbmr ﬁ HCI 50 mM,
[ 12511- a- bungarotoxin (S. A : 4 TBg/ =ol : n

KChé o0, Mahor b ol (CeChcy nBd, qu:l S e 7@@1@ 8.01h4 BSA; final

C. 5% BSA; .fi nal.
VOIU%‘PT ]5%0 }ﬁSg%@ nﬁgg% efo e ‘Bm d]ateg?m%d %JPI r%aﬁ:ugnatl?% PAembraded in the
presaﬁdeecrﬂa B@[anliacytomaqm@@g) ng merrbr anes in the presence of

rotoxin (I ~tM. The affinity of conpounds of

(x-bunga
Thetrpalty rsg@\é ihat] ypv/ora ccmemtmﬂon;@ﬁéo O M aéloqf th¢ compamds of theipgesent
racterise nation of. the T results ,
iR € Sl GO Rire Rt B oRCont ot oL g LB e
(K;tte'Mpnpounds of the present invention have no
affinity for type O central nicotinic receptors (Ki > 1
0-5M. -50- EXAWMPLEE: Displacement of binding of [3
)(k*{#i | .
me%.i gﬁsséigccfaxﬁéﬁgg)rf ?ﬁggn%gt [Gﬁicgibgndfnee %Drﬁl%f;t?mg e@e%&ors
techniqueoﬂﬂuﬂﬂﬂxuhin Mol ec. Phanlacol , 1990, 39 ;
9-12, is ained at determning the affinity of conpounds
of the present invention for 5 type (x4P2 central

Thid #h&Rtad SR GRBAIS to Nﬁé‘@cﬁﬂﬁ% Qgsélqbéd HLMolecoiDhﬁlﬁ{acol 1995,

brai'n are incubated (2 hours, e presence of
48 ; 280817} wsainled cib deenninatg ‘dnnaﬁﬁrﬂtyOdf ds@npdumis of thegurhsent invention

Tor FEARRH o5 Biour SF o "EBRlon O 5P Bty ipficnel®ao00, 26

138).cytisine (S. A 1184 GBq/ ni m)I : 2 nNl) in phosphate

buf f er gNaHZPOZL 20 nK pH 7.4); final volune: 10 250 |d.
Menthrangfdlq-8 pednd)i o IMRqaﬁmguI@la@@ﬂ@rwﬂlﬁ@ép Wubmdjb”alnmg 20°C) in
the ISI}E ?pleg‘s rﬂes ?%?ﬁ B 150 gﬁ-l%%M%e ach (:o%lm G ¢ invention

e compoun prese |nven 1 on
(dildted sthyting frc&‘é I%Zl(bﬁiM rselck Bbludibm i DMS(D)EQ’{(DGQ [?H] ep1bat1d1ne (S.A.:

t deter nation of the Ki. The res
2468 SRR & o thist PANSEIES REBOAG P Or RA TYieBE-0; fnal volume:
250 ifMVER hQPsfRaMR lﬁn&ﬁlg 90 Geterhind by {3' mchxat{r%xfx @s4ﬁ)1zt11](i presence

central nicotinic receptors. as a
of 3¢# pi! & (Ynicofine.M

The results show that, up to a concentration of 10 puM, 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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These results, and al so those obtained in Exanples Ato
D, indicate that the conpounds of the present

i nvention are powerful central nicotinic |igands that
are specific to type (X4P2 receptors. EXAMPLE In vivo
measurenent of the release gpf_ acetylcholine by nmeans of
intra- 20 cortical m crodial’ysis in the conscious

star m.c adm nj st 'ono Jalcotine and
Membise; o0 R et SRSt hupaet Chbdits. 40°0) i e Geddhce of o
serlea;.c&tc}éh&lﬁﬁlah&% dor 1VFU MQI‘)' L ERT c9ﬂ§pdi’ﬁ1d totf' ﬁlebﬁl%rﬁlo\ﬂl (diluted starting

Neur ochem Res. 996, 21, 1181-11
fronPhar nidcoM |, stpgbs soamn i81-D¥SO) Bmd I Hbhsetremewine-M  (S.A. :

174 Beompaly P AN ap? ey BRP LG bl Gt i fnal votume:

ZSO\MSTIQJ speRifie blﬁﬂfﬁg% déRrfiRee bydia¥shatihk Gherhbiiesiavide Pe@bnee of
i npl ant'ed, the probes are perfused wth Ringer's

atrogine (t Ldh- T(nmga@im])zwf 9| caumoupdy offie mEESIP 111ve21t1wfoq\@(g§g_anmc
e a low rate of I
ramp?g¥$Cnga%ﬁ <k%9n%é¥%60$p%éato nmove. After 2 hours
The irébutth shcan il upqu&rdoﬁbéhtrahb@ of PO el afnbecorhpaindk of the present
adm ni stered by the intraperitoneal route. A group of
invegtipi hayle TQr ﬁﬁlrtss farguscyrgieroperiorsHE 360 VMht used for the
product. The dialysates (30 ~LI) are then collected
every ' ) O mnutes for 4 hours in order to neasure
EXAMPLIOD!:i Dadpleoeiicnt 8§ BimdingoffOTienbuagaisxinfon "type a7"
acetyl chol i ne by means of IPLC with anperonetric
det ect i onnicpHBiqGresentprs ofrat bxHpessed in pg of
acetyl chol'i ne/ di al ysate, and inter-group conparisons
are carried out by nmeans of 5 analysis of variance
Thisusudyg c@ritd otibacsofdingetatthe niethodtdeneibed in Molae Rbameveht 1986, 30 ;
LN, Lep at d over ti The.res i ned show
427 A HEES G GO T e RN PSR O OFF Prcs-Bdgeention for
bm%§7&%19bnw6ﬁﬁc99£@b&@' rel ease of acetylcholine in a
ose- dependent ner for doses ranging froml to 10
Memlghlkeg (! 9’00 igdhl) aff iratgbreineara4p@bagd it Sibusha7 ddtierthe brastree of a
. ound of t pres 10 .i nven Thus, anpl.e 2,.
serig b enirraree Ol GRED g R P G R Op ey b (iluted
startifpIBORS a 2D ﬂnﬂffrs@&:%e s&lﬁtld'r? Qo DN’I§ € ah&! [Fa[&y-Bfngarotoxin (S.A. :
acetylcholine in the prefrontal rtex of "the conSC|ous
7.4 TB&/tramolr: dtnMEmAKRbEbﬁffer/(ﬂ"dsﬂi@aSO mdhtk @t mdhsMegttucadd, CaCly

- p; pe I none_ (P [ the N u 15 .
2 RS D BNE Ef 2R P Rned yonet O S Oot-appeifc
bindg IFBRARLRE By HRIBHihenbARPSIN tAe presence of o-bungarotoxin (1 uM).
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; >1 0°M).
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the nouse (Proc~ Soc. Exp. Biol., 1957, 95, 729-731).
The cranps are characterised by repeated contractions
of the abdom nal rnuscul ature, acconpani ed by extension
of the hind 1inbs. Mdst anal gesics antagoni se these
abdom nal cranmps (Brit. | Phgrmacol. Chem, 1968, 32,
295-3 10). At t=0 mn., the animals are weighed and t he

EXFRIEES BRgipeirertif Piginats (P bn g8 v rinbeagoi
used for paegﬁﬁggpggnqﬁhﬁt t=30 mn., an alcoholic

solution of PBQ (0.2% 1is adninistered by the P route
in a volune of 0.25 nl/nouse. Inmediately after

TG ishaar e sk B Bt de el Goo RN VR, PEERpl], 1000,

39 ;19-185s Hinded dt Qtetdrmﬂrﬁn@tﬁb affihi@ o8 BbMPBbEds (oFakd pRBerit Snvention for
observed and the experinmenter notes the total nunber of

typegtPalygninalmidotioicaigpeptpisr ani mal . The results are

MerfRBAE RS0 B 5 BERER L B e | fosE i e PieSenge of a

seridshe cdfddnuericiase.qat10 DM) FRARPEHMEp ik Bf @b prefeft itkREtion (diluted
resul ts obtained show inhibition of the order of 70%

startingr Gemi vie WosedM oftoeh mglukion P, DM$D )k hande noHEertisines (S-A. :

1184 &%éer}r}[ﬂ& cP %ﬂ@?ﬁho&&%&tg eoukﬁ%ﬁ@él—%%@)dm Slt%ﬁ 2%1-? éﬁl ?ﬂaﬁ volume:

250 of. TH2 r[@lépgmﬁ? buﬁcﬁdgl ¢e8etémGhéd b hewaxh‘igenembranadadpm Médsence
aused b adm ni stration of PBQt
of 1%@4 ? (émrﬂ%erm:t errtf%e&e & they compoMngs %therprr%rét Wgttarn for type

o0 Sk G it BB G ik R o e SR

subsequently been proposed by various authors

(Psyc col ogy, .1987, 91 3 .363-368 ;
The pg dﬁ%%ﬂa 8at thegempgnds g5 theg BiesqTH kel hge thigrong
e -8
ot 058 %&hﬁ%‘feﬁlgraﬁfr‘ PR Sl R, 2 B PR R 10,
menory of the rat and its natural tendency to forget
*recogni tion

Thegéa '% generpgegin ﬁgm)” ;A Thciuitate St O Spgpegnds of
s AR e

receptora vi deo devi ce, the experinenter observes the socia
recognition behaviour of the adult rat and neasures
its overall duration. The young rat is then renoved
EXAMPT E! Q)HJO mdadurByent GOGE rifeskel of h f&gli. B bl ifeaQ¥3f intra-
~ cage un t| t he secoﬁ%1 ?ntro uctrgson a@ @ a uPt k'at s
cortigial/mricrodialysis 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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t he conpound under test by the intraperitoneal route
and, after 2 hours, is again brought into the presence
(5 mnutes) of the young rat. The social recognition
behavi our is then observed again and its duration
measured. The assessnent criferion is the difference
(T2- TlI), expressed in seconds, between the

: L ion 11 20 |t
e R T T
30 ntiouted o154 hotrsdass8er toamgasnge fhewdrtical exttsyubke cbikentrations of

ich shows that_the conpounds of the invention very
acet{sﬂé%ltqeybyeﬁlﬁawc%f Hehbrvidh amgaromsiricndetgetign) The erealds arpifgressed

o Ll 0 g VR o by s
analPhapfrenéute csing Qofaposs (ticatnsent vrtink)00ith atdastrsments fbeing repeated

containing 10 ng of active ingredi ent Conpound of
OVeIFlEm)| ¢ 2

............................................... | Og

Hydr oxypropyl nethyl cell ul ose . _
The results obtained, show, that the, compounds, of the prdséy inBenflppancrstsar ghvivo,

to 10 -mg/kg -IP; indicating -the 0L482uag®nist- character -of -the compeunds-of-the present
................... 90 g Magnesium stearate
invention. Thus, Example 2,.one hour after administration at a dose.of 3. mg/km IP, induces

an ilisc}'%%e 8§ %6%@%%kggﬁel q;g;acg%jg‘ﬁﬁﬂ%qgﬁ?&rggan%gc%%%)of thlg conscious

Wistagptesents an integer of froml to 6 inclusive, R and
R2., which may be identical or different, each
i ndependently of the other represent a hydrogen atom

E‘L%\%g&?%@? chr?tgé%&n(st%@lllcléxlby%)rh%%?l-S-rbeggoquinone (PBQ) in

the NMRI mouse

Intraperitoneal administration of an alcoholic solution of PBQ causes abdominal cramps in
the mouse (Proc. Soc. Exp. Biol., 1957, 95, 729-731). The cramps are characterised by
repeated contractions of the abdominal musculature, accompanied by extension of the hind
limbs. Most analgesics antagonise these abdominal cramps (Brit. J. Pharmacol. Chem.,
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 =30 min., an alcoholic solution of PBQ (0.2%) is administered by the IP
route in a volume of 0.25 ml/mouse. Immediately after administration of the PBQ, the
animals are placed in cylinders of plexiglass (L=19.5 cm; L.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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in which the al kyl noiety may be Iinear or branched, R3
and R4, which may be identical or different, each

i ndependently of the other represent a to hydrogen
atomor a linear or branched (Cl-C6)al kyl group,
wherein at |east one of thesytwo groups R3 or R4
represents a linear or branched (C, C6)a|ky| group, RS

ti f f rmit h
e SEEER R o TR RSP bR oLl B B8 b cmene
whlﬂf déndrste@s thae t&r@ﬁ@&ﬂds(@th@ﬁl)v@hﬂ@ﬂ poskeak agi@sic Bbb?é@?éy 'Thus,
linear or . branched éCI C6) al koxy, cyano, nitro i near

Exapplen | dnadratnistasd @b)2adgde, of ilfeme/kerP1Bedicanth996) the number of
sofsEBighcmpec it 9505, 9% 0y

(C-C6)trihal oal koxy group or an am no group optionally
ted hy one  or two_|inear or branched
#@é@ﬁl‘? 1 §gnial gFﬁEﬁ&t‘OI’cWetPé Wetatdatinder st ood by aryl
group a phenyl, biphenyl, naphthyl, dihydronaphthyl,
'.tctrahydronaphthyl, indanyl or indenyl group, each of
Imtlallluoé@:gbsmipsl 9i8é iChg oopgt. Pbpsbl. ,yl 982,09(5 UDea-il 00f)eithe Bycialnecapnition
ent or diff ent S S fro
test ﬁg %Lg)éﬁqugfl@ eer} prﬁ@g:ied y W oEsC(ﬁJ ogg@&;}aco ogy, 1987, 91,
363 13)681 r;0M3chéplaRQacdldy’ Q 989 ' 9@ 31262126 r ﬁ?cslﬂﬁﬂlmg the mnemocognitive

CB)aIkoxy |'i near “branched (C2-CI)acyl, linear
effe@ﬁ OMaWCmmpcm@ds Crhe) @Bﬂ(@xlga@qi boryé naturalexpressiohredribh etfactory

men{ g' %)tt] aI oaI k%xg}ﬁgrra&h%g eé]rﬁ ogm%rcgeg 35’3 §H°WS evaluation of

men&pismﬁm@blyyteédgbﬁtdntdﬂaeﬁoﬁfg dRgerictaniindll PRah @it PaCRegbung rat
é ) al ky %ﬁgrou ps, 25 their enantioners,

(21 ‘i‘yééttélfe@cﬂ@ P 15 Blgechfos o mimiesite fheseage Sousiag epfadult 1t With

the #d Eg%&ﬂ% 1'(:? ahd e\,()fpeﬁ{n%ﬁféggg%e?v cfhéj%og{a(lz Pé;c?)g]mil,og %eh&qour of the

adulc tediraad tnmaslsresj its nvdzrbﬂtdumtuos dhe yourgget is they i‘dmgoxteﬁa’rotﬂhhteadult

. their enantioners, diastereois and a
o' Shef 00 PEATL &1 L OVR SRR ool meReiogal B adut rat i given
@ﬁl@}ﬁﬁh@%@e@&btdb}pfhehﬁﬁgperﬁonegpf&@éj&gf a0Er D ALEN! & %éla)n brought
according to claim1, characterised In that R
into \ikg preserse rféynmgtes)j ehthieceoiung raidiThe epeint recegmition évphaas@ntls then
I, Qr branc

obsefyRRERR 7 Saftn e b (B BERL G R i By (12

T1), adplictdedlin Setbhds, bb@feem the "WdonitioRNBMEREEME DGR Vhters.
accept abl e acid or base. 4- Conmpounds of fornula (1)

according to claiml, characterised in that R3 and 4

Th %H?t'é‘ bRy HikGAl li ' ch 38N o
e : ogoen (ﬁdﬁ%&g&?g el xﬂlcéé K"g% g‘flg ?%r%%g 58072 ERE E3FN fof doses
rangmg 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.



10 enantiorners, diastercoisoners, and also addition
salts thereof with a pharmaceutically acceptable acid
or base. 5- Conpounds of forrmula J) according to claim
1, characterised in that R5 and R6, which may be
identical or different, eacksrepresents a hydrogen atom
or a hal ogen atom their enantioners,

LB ket 6o _ additi , i
EXAMTL o] o o PARE R A fapuBihr 0 EbED L8 BBl 10 me
of a@brepngrrediendf formula (1) according to claimwhich are:
(1S, 29),
(IR 2R) - N, 2-di met hyl -1 -] (3-pyri di nyI oxy)metl-iyl]cyclop
nf(p@ﬁ?@mmaﬁf?p e 1S 29) - Or o
IR 2R)-(-)-N 2-dinetliyl-1-[(3- pyr|d| nyl oxy) met hyl ] cyc
Hydthypmpakmcﬂhy}@llu(dss 2S) a5 B 10g
-(+)-N, 2-di -tnethyl -1 -[(3-pyridi nyl oxy) net hyl ] cy
Whe%#%%rrc DANA e 20 (182G .p15
LactodeR. 2. Rz 2-net Liyl -1 -[(3-pyridinylaxy)nethyl]cycl opropa
nam ne (1S, 2S)- or
Mag(wwrzr%em(aie) 2~ pet-Ayl-~ b~ (- 3-pyri-di-n@l OXy) net hyl ] eycl opro
pai -iamne (IS, 2S)- or
(IR 2R)-(+)-2-nmethyl -I-[(3-pyridin~l oxy)nmethyl]cyclopro
panam ne (1S, 2S),
(JR 2-R)-NN, 2-trimethyl-I-[(3-pyridinyloxy)methyl]cyclo
propanam ne (IS, 2S)- or
(IR 2R)-(+)-NN, 2-trinmethyl-1-[(3-pyridinyl oxy)nethyl]cy
cl opropanam ne 25 (IS, 2S)-or
(IR 2-R)-(-)-NV, 2-trimethyl -1-[(3-pyridinyloxy)nethyl]c
ycl opropanam ne (1S, 29),
(IR 2R)-1-([(6-chl oro-3-pyridinyl)oxy]nmethyll-N, 2-di net
I Iyl cycl opropanam ne (1S, 2S)-or
(IR 2R)-(-)-1-f[(6-chl oro-3-pyridinyl)oxy] nethyl)-N, 2-d
i met hyl eyel o -56- propanam ne (IS, 2S)- or
(IR 2R)-(+)-1-{[(6-chloro-3-pylidinyl)oxy]l-netl-iyl)-N
,2-diii-icthyleyclo- propariamne (IS, 2S),
(IR 2R) -1-{[(6-chl oro-3-pyridinyl)oxy]nctliylj-2-i-nt-~t
hyl eyel opropanai Tihie 5 (IS, 2S)- or
(IR 2R)-(-)-1-1[(6-cliloro-~D pyridinyl)oxy]nmetliyll-2-
nmet hyl cycl opropanamiie (1S, 2S)- or
(IR 2-R)-(+)-1-1[(6-cliloro-3-pyiidiilyl)oxy]nmethyll-2-
met| 3yl cycl opropaiianiine (1S, 2S),
(IR 2R)-1-1[(6-chloro-3-pyridinyl)oxylncthyll-NN, 2-trim
etl-iylcycl opropananmiie
(1S,29)-0or(JR 2R)-(+)-1-f[(6-chl oro-3-p~qi di nyl) oxyl nct
liyll-N, N 2-tlinctliylcyclo- propanan-iine 10 (1S, 2S)-
or '
(IR2R) -(-)-1-{[(6-chloro-'"D pyridinyl)oxy]nmethyll-NN, 2
-triinetliyleyel o-
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propanai nine (1S, 2R),

~l -R, 2S)-Ar, 2-dinetliyl-I-[(3-pyridiiayloxy)iuetliyl]cy
el opropaiiainine (IS, 2R)- or

(IR 2S)-(-4-)-N, 2-dinmethyl -1-[(3-pyridinyl oxy)ntthyl]cy
cl opropanatnine (IS, 2R)- or

(IR 2S)-(-)-N, 2-di nethyl -1-[(3-pyridinyl oxy) met hyljcycl
opropanai nine 15 (IS, 2R), -54-

(IR 2S)-1-~[(5-brono-i-pyridinyl)oxy]iiietliyl)-N, 2-din
-ietliylcycl OPTOpanam nc (1S, 2R),

(IR 2,5)-2-nmethyl - -[(3-pylidinyloxy)nmetliyl]cycl opropa
iiaii-iine (1S, 2R, CLAIMS

1- éﬂ) B%Ehgﬁl{.\lﬁrwgf |(ﬂt_tl iyl-1-[(3-pyridinyloxy)nmetliyl]cycl

(RS-N2 2-trim~thyl-1-[(3- py|Rd|||onxy)methyI]cycIo
propaiiaiuine (R or
S)-(+)-N, 2 2-tiii-netliyl-I
ycl opropal | apni ne 20 (Repr
S)()N22Rt5|' s
propaiiamiie,

-I?yrl di nyloxy)metllyllc
4

ridi nyl oxy)met hyl]cycl o
nant i or ng¥s:™1di ast er®oi somer s,
and al so addi ti s ther gof V\nthapharmaccutlcally
accept abl e a&gd orNbase 7- Pfocess for the preparation
W%f] gonpounds of forniula (1) according to claim1,
aracterised in that there is used as startlng
n hadpeesents an irgegep offtom dfto banvlusiMdea (1 1) H (CH ), -~ -CO(Et

Rxfapﬁze‘tfmpk&?ﬂﬁ%ﬁcal oy diflsrah st isrendy ot B85 St

%@&%g&mtsmaa%%rar sehacIgd,-CrRky rrg‘ohy br ﬁ{‘é}:\{l SCx-Cs)alkyl group

rom)roi;;y whi ch conpound- of ormul a
r emwhieh the al ltmmmmaylbsdmm@xbmm; odide in the

hoxi d
R 35BSt Poaeh B R P B BB o
( Giédroger EIGk orvi it 6t Hraiched(C; CEAIRAGréiy whereiaay teagtivde of the
R3, R4 and n are as defjined for forrmula (1), which

c dVP BtAvRs Ro pr Rerepesanty a linepr eybsanched G Gualkyl grpep, R

RIS BRGES t.

R TED ol iy SRR RO Y20k Boofn B o el iy spresenta

C dryphoigen sitomfi O‘rCH bmeéaa orl Bfandisd QO s)alkyl, halogen, hydroxy, linear or
branched (C;-Cg)alkoxy, cyano, nitro, linear or branched (Cp-Cg)acyl, linear or

branched (C;-Ce)alkoxycarbonyl, linear or branched (C;-Ce)tribaloalkyl or linear or

"O

branched (C,-Cs)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,-Ce)alkyl, hydroxy, cyano, nitro, linear or branched (C;-Cs)alkoxy, linear
or branched (C,-Cr)acyl, linear or branched (C,-Cg)alkoxycarbonyl, linear or branched
(Ci-Ce)tmhaloalkyl and linear or branched (C,-Cg)trihaloalkoxy groups and amino groups
optionally substituted by one or two hinear or branched (Cy-Cg)alkyl groups,

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

acceptable acid or base.
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(1v) 1~4 (CHA~-1COOEt wherein R3, R4 and n are as

defi ned herei nabove, which conpounds of formula (1V)

are reacted w th di phenyl phosphoryl azide and tert-

butanol in toluene, in the presence of triethylarnine,

to yield conpounds of formusa. (V) H I R 3 NBoc 10 1~4

(CHA~-1 COOFt wherein R3, R4 and n are as defined

her ei nabove and Boc represents a tert-butoxycarbonyl

group, which conmpounds of forrmula (V) are reacted with
2- Campommismfdfocrﬁulﬁc(ﬁ)rmdcardm@ Yo Raim-1, lcharélME}lseme.rtﬁiaﬂTn E§ an 1nteger
i R R R
aph%ﬂéutﬁ@ll?ﬁ&’ceﬂﬁﬁleba%ﬂ degE or branched and L,

represents a ~|eaving group customary in organic
chen1stry in the presence of potaSS|un1tert but anol at e

3- C%){‘r}pgll)m f{)rfngur re‘t'c%%@gg(tg)/?qa)%lndl 0%4‘ c%grg 1r(£ftlraft %@ﬂ@r m %zowhich
mayVeIRhilcaRdr ﬂferentR' da@h BQfre2Ad a%yﬂfc%eﬁ%tﬁﬁfdrnae@near or, branched
her ei nabove, the fotality of thé compounds of fornula

(Ci-Coplkghgrquy) ﬂ)elrc@w@tlpm@ts, rdgastm@lmqnmmﬂdsalm additiomshlds thereof
NBoc (VI11) R4 (CHA~- I OOOE
Wlth\/;\airpé\lralér%1 aCC@ auﬁifcceﬁ&bleaﬁcdd R ‘?58 as defined hereiriabove

and R is as defined for fornmula (1),
4- Compounds of formula (I) according to claim 1, characterised in that R3 and Ry, which
may be identical or different, each represent a hydrogen atom or methyl group, their
enantiomers, diasfereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

5- Compounds of formula (I) according to claim 1, characterised in that Rs and Rg, which
may be identical or different, each represents a hydrogen atom or a halogen atom, their
enantiomers, diastereoisomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

6- Compounds of formula (I) according to claim which are:

(18,25), (IR,2R)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(15,25)- or (1R,2R)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,29)- or (1R,2R)-(+)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,2S), (1R,2R)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(1S,25)- or (1R,2R)-(-)-2-methyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,25)- or (1R,2R)-(+)-2-methyl-1-[(3-pyridinyloxy)methylJcyclopropanamine
(15.25), (1R,2R)-N,N 2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,25)- or (IR,2R)-(+)-N,N 2-trimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine
(18,25)-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
(15,25)- or (1R,2R)-(-)-1-{[(6-chloro-3-pyridinyl)oxy]methyl}-N,2-dimethylcyclo-
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whi ch conpounds of formula (VIII) are: * either placed
in the presence of a reducing agent in an anhydrous
solvent to yield 5 conmpounds of formula (IX) : R 11
R(a) , 4 (CH)~OH wherein R3, R4, Bee, n and R, are
as defined herei nabove, which conpounds of fornula (IX)
are either reacted with trréﬁenylphosphine and
t et rabrononet hane in ether to yield conmpounds of
propagemiind a (X) R | | R3 > ~<- |- N 10 1~4 (CH2).Br

[ R4, d . re _as defined
1SR 6F ko0 Dul{ R bl oaEa e oF BT Dot
propdnbmig conpound of forrmula (XI') RS OH (XI) , R6 N
wherein R5 and R6 are as defined for fornmula (1), in
(1S£28k (pt.2REhd¥ tedhlracspyndicdjdxgimttayl} r2-mithylytiapepesantiae

(1S, %é‘de— lloij (. ﬁ’%&w Fs]{[ &f-@ﬁ&kg@{' ; '%{gs%yﬁnﬁ%ﬂ} %%eiﬂgfcy%ggqigpamine
R R
(LS,Bel ( 6 Bk ot {E(6ahilatot mpyritiinyd g rhathyii €V, L oimpaiyiche ] @fropanamine
(lS,fZE)[ T l( ﬁ%,g{{—@)) 11- ?[(g —%fﬂtoiroc— g —lp?rxri dl%?fﬁ gx;% Ine%h@f} -%fg\l}[g—(t)l%%gt 1y1%fyclo-
propanamine

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

(1S2R), (I R,25)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl]cyclopropanamine

(1S,2R)- or ( 1R,255-(+)-N,2—dimethy1— 1-[(3-pyridinyloxy)methyl]cyclopropanamine
(15,2R)- or (1R,28)-(-)-N,2-dimethyl-1-[(3-pyridinyloxy)methyl] cyclopropanamine
(18.2R), (1R,25)-1-{[(5-bromo-3-pyridinyl)oxy]methyl} -N,2-dimethylcyclopropanamine
(1S2R), (1R,25)-2-methyl-1-[(3-pyridinyloxy)methy] cyclopropanamine

(1S.2R), (1R,25)-N,N,2-trimethyl-1-[(3-pyridinyloxy)methyl] cyclopropanamine
(R,S5)-N,2,2-trimethyl-1-[ (3-pyridinyloxy)methyl]cycloprop anamine

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

(R or S)-(-)-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) aécording to claim 1,
characterised in that there is used as starting material a compound of formula I :

H (CH,)——COOEt

n-1

R’ R D,

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 (I) is reacted with trimethylsulphoxonium iodide in the presence of sodium

hydride in dimethyl sulphoxide to yield compounds of formula 1) :
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-59- formula (1) R I RNT-1 A, N(l/a) 4 (CH2)~-O
-C; RBR5 wherein R, R3, 4 R5, R6 and n are as
defi ned herei nabove, which conpounds of formula (1/a)
are: 5 - either treated with form c acid and an aqueous
formal dehyde solution to y[s&Q conmpounds of fornul a
(111b), a particular case of the conpounds of fornula
(1) R R3 ~4< NCH3 N (I/b) R4 (CH 2)-1-0-1 R6 RS
wherein R, %@ R R5R F-6 and n are as defined
hcr ei nabove, -~ acted with a conpo of formula
(XI11) @ 10 RR27-Li ( W in L, i's’as defined
her ei nabove aﬁa R 2 regyk %hrgggﬁ%roup sel ected from
whergim 8ap apdefingd anrsied oy ChndRy, Rislayd narcdasatefined Gir-foshah K,
1.0 whi ch .t he. al kyl ety may be linear or branched,
vﬂnﬂhcégm¥ﬂ%s%§@gn%%ﬁgﬁﬁ¥%ns as the conpounds of fornula

- elthr, when W fpekse@IPa Sy caboly@ iR fdoke )in the PRESHCE W 8bdium
case of the coquunds of formula (1) R R3 >Z-\<,

hydrpxidip ethapgy to yiefergmpounds oRprmladiel n Ri, R3, R4, RS,
R6, n and R 2 are as defined herei nabove, or which
conpounds offﬁfigg§§<f00[ﬂj ar e:
Iv)
R (CH,) 7—COOEt
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) :
H

|
R3 NBoc
V),
R (CH,) 7—COOEt

4
wherein R3, 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) :
R1-L; VD),

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

(Ci-Ce)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 tert-butanolate

in dimethylformamide, to yield compounds of formula (VII) :

(

R3 NBoc
(VID) ,
R (CH,) =—COOEt

4

wherein R3, R4, R'1, 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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* either treated with formc acid and an aqueous
for mal dehyde solution to yield -60- conpounds of .
formula (XIV) : RI1 R 3~ "NCH3 (XIV) R~ (CH2)~ I
COCEt wherein R1, R3, R4 and n are as defined

her ei nabove, or treated, iggsuccession, : 5 - wth
hydrochloric acid in dioxane - and. then with a
compound of forrmula (XTl1) as defined herei nabove,

under the sanme condi tjilons as conpounds of formula (V),

to yield compoun of Npygmula (XV) RI1 R 3 NR 2 (XV)
R~ (CH2)-, -2, wherein R, R 2, (I@S}I) R4 and n are

as defined h ~r7h0 j conmpounds” of fornul a
(XIV) and (XV)* are pl clééﬂ'i\rq\ﬁcﬁgbtpresence of a reducing
wheage R, Ran Ban aad hydry sudefined heninabaveydndIR] is amgledimad Sordbrmula (1),
dJormula (XV1) R, ~ R3>Z~~<"N-R 2 (XVI) R~ (CH2)T-COH

Wh‘%“eorn_él?or’fnéi ?tfi)op{pzl,a%f,l) B%and n are as defined
* iRk %li@@%ﬂe‘c’hevﬁ}b&iﬂc@W%@@ingfa%feﬁtr MHba £¥Ydhu@kElvent to yield
reacted with a compound of formula (XVIl) ~R5 Hal
compyungs|of forrBURAXN: wherein R5 and R6 are as defined
her ei nabove and Hal repregents a brom ne or fluorine
atom in the presence of pbt assiumtert-butanolate in
DMSO, to yield ely sl ds 9Boc

(IX),
R; (CH,). OH

wherein Rs, 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) :

Rl
I
R3 NBoc
X),
R (CHZ)nBr

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

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

R OH
8 AN
| x1)
~
R; N

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

butanone, to yield compounds of formula (XII) :
R
1

|
R3>A<NB°C N ea,
Ry (CH,—0O \ / R
R
wherein Rs, R4, 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
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formula (1/d), a particular case of the conpounds of
formula (1) : -61- R ~1 R3 NR2 CN(1/d) 4 (C42-~1
-0 R R5 wherein Rj, R2, R3, R4, R5, R6 and n are
as defined herei nabove, which conpounds of fornula
(1/d), when R, represents_aybenzyl group, are reacted
with hydrochloric acid in e presence of palladium
d OXIde in ethanol to yield conpounds of 5 formula
fom‘(‘P{? a particular case of the compounds of fornula
(1) H R3I NR2-R6 g4 (CH2)n- 0 R5 wherein R2, R3,
Ri, R5, R6 and n are ]és defi ned herei nabove, or which
conmpounds q( f or NiVII1) are: treated, in
successi on, : vvith hydr oel - or| c acid %2 thanol
- and then pith aq Z sodi umh en caqI nat
sol uti on, to yield @ﬁ; la (XV111) : R |
I R3',,Z~~NH (XVI11) R (CH2. --j-COOFt 4 wherein
Rj R3, R4 and n are as defined hgrei nabove, 15 which
ounds of formula (XVIIT) are réacted with benzoyl
whe@m ri b Rasi K, Rh@@n@mmﬁocd hareinghovg) ami ne in

wlnchetoa%%gasocf)fufro rmula (f}a)ya{ree I'd conmpounds of formula (Xl X)

- 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>A<N-CH3 =\ W)
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’ ~Ly(XIII),
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) :
\ 1
R3>A<N—R2 N we)
R (CH)-—0 \ / R,

R
5
wherein R;, R3, R4, Rs, Rg, 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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0 R3'~-NR 110 (XIX) R 4 (CH 2),~-1FCOCEt -62-
wherein RI, R3, R4 and n are as defined herei nabove,
whi ch conpounds of fornmula (XIX) are placed in the
presence of a reducing agent in an anhydrous sol vent
to yield conpounds of formygp (XX) : RI\ (XX) R3 N R-
(CH2) n OH 5 wherein RI, R3, R4 and n are as defined
her qve h conpounds of formula (XX) are

s0F BBl S

COHQO%? same reaction conditions as the
conpounds of formula (RYl) to yield conmpounds of
formula (I/f), a parti ul ar case of the conpounds of
forinula (1) p R ~NV-r- (CHAT-O R6 R5 wherein Ri,
R3, R4, RS, RS “&re as ’defined hekenabove, which

conmpounds of fornul a bjected to the sane

reacti ons cond#tions éiﬁ{%ﬁ—&ggﬂgounds of formula (1/d)
wheteth R &0 Re anpaursds efinéOrdrtihabdde/ @) as defined

her ei nabove, ;a particul ar case of the conmpounds of

* or frgpted) 113 SYACESSIQHs  whi ch conmpounds of formula (Mare: 15 -
W@gﬂhggoﬁﬁﬁhgﬁa. ﬁdﬁ> grogen atom reacted with
hydro 1

oF1 ¢ acid i oxane to yield conmpounds of
f endhkbm withod Qompd%maﬂf fér#hula (XIII) as defined hereinabove, under the same

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

RY

R3>A<1\\I_R'2 XV) |
Ry (CH,)—COOEt
wherein R'j, R';, R3, Ry 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) :

RY

N—R'
R3>A< 2 (XVI) ,
R; (CH,)—OH

wherein R';, R'2, R3, R4 and n are as defined hereinabove,

which compounds of formula (XVI) are reacted with a compound of formula (XVII) :

R5 Hal
. \
| (XVII)
~
R N

wherein Rs and Rg are as defined hereinabove and Hal represents a bromine or fluorine
atom, in the presence of potassium ferr-butanolate in DMSO, to yield compounds of

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



R~ (CH2)n-OH wherein R3, R4 and n are as defined
her ei nabove, which conpounds of forrmla (XXl) are
subjected to the sane reactions conditions as the 20
conmpounds of fornula (XVlI) to yield conpounds of
formula (1/9), a particular case of the conpounds of
formula (1), the conpounds'g “forrmla (1/9g) having cis
stereochem stry of (CH2). in relation to one of the
substituents R3 or R4, which represents an al kyl
radi cal , -63- mhile\the ot her substituent R3 or R4
representR.a_h ogdh—R'PM R3 NH2 R >- 1'( N (1/g) 4
(CHAT-O ~ R wherei n R3, N5, R6 antl/d are as
defi ned hepei nabov i s of fornula
(111) are: & - eltﬁgE{QL— sent%S an isocyano
group, reacted with lithium al ium hydride in ether
to yield conpounds of formula (XX : R _NHCH3 (=T)
~~4 (CH2),O0H wherein R3, R4 and n a@re as defined
wheppet BiinRldRee Reathe, Ra 20d npovardtefingd hoeimabave( XXI 1) are

T M T ENE IR S

hydiooliipae aelg i@ thef pesvat@of paflaiiunt Bydrikigt ¢h &QARA W?ﬁlcpdcompounds of
formula (1/h), a particular case of the conpounds of

5 formyudy (e rortiedar CNF@f the campoay obfmaulaRIE:  wherein R3,

R4, R5, R 6 and ii e as defined herei nabove, - or,
when R regqese S aNGYa@no group, reacted with sodium
bor ohydri dé r ahydrof ur an to yi el d{Ieonpounds
of fornmul aR TIT) CCPE)H3—6~ I R,

wherein R, R, 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) :
Tl
R, NH
XV,
R{
wherein Ry, R3, 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) :

>A{ %© 0.

(CH,) —COOEt
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R OH4 (CHA wherein R3, R4 and n are as defined
her ei nabove, which conpounds of forrmula (XXI11) are
subjected to the sane reaction conditions as the
conmpounds of forniula (XVI) to yield conpounds of
formula (X-XIV) : -64- R3 N(XXIV), R~ (CHZ2),T-0O~
-R6 R5 wherein R3, R4, R57"R6 and n are as defined
her ei nabove, whi ch conpounds of fornula (XXIV) are
wheg1s Ra gy R4 nsFeseirdecd hersinabeifeous sol ution of

i BB, RG] LM UGIHARA D E50 08l by in o
anhNlroX0Ad venRio vieldCdtpobads@ MRormiRb (XMherein R3, R4, R5, R6
and n are as defined_herei nabove, which conmpounds of

formula (XXV) are regﬁ{ LLB-brom ne and pot assi um
t 0}y ounds(XX) formula (M,
$ of 10 fornula (1),

hydroxi de in pwate
a particular ca
t he conpounds fornula (1/i aving cis
st ereocheni stry* of NHECHR)#Mation to one of the
[ ] resents an al kyl
Whe?éaigiﬁghﬁw %thaﬁ? g%f éﬁges dc??‘ geri\,ﬂél‘séu aé(t%i%f uent R3 or R4
whicle porepantds odl fhynele d&iX) atro sutiRBeted toNH2 sahkeQread®n conditions as the

comfptiot g e AXHA) € HESAPaPORaL Y BH b AU BSTGREr Case of the

comfpg{lmglogﬁgé{ljlaa?fe subj ected to the sane reactions
conditions as the conpounds of fornmula (1/a) to yield

conpounds of formnul 31('3), a particular case of the
Ry N
€53

R (CH)—0

B

=

R,

R
5
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 (1),

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,
(XXI)
R

4 (CH,)—OH
wherein Ry, 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 (I), the compounds of formula (I/g) having cis stereochemistry of

(CHz)x in relation to one of the substituents R; or R4, which represents an alkyl radical,
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conmpounds of fornula (1) -65- CHCH 3 -N (T/j) 4
(CH)N-OGR6 R5 wherein R3, 4 R5, R6 and ji are as
defi ned herei nabove, the totality of the conpounds of
formula (1/a) to (T/j) constituting the totality of the
conpounds of the invention, 3 whi ch are purified, where
appropriate, according to % conventional purification
t echnj ques,  which may be separated into their different

whilg %mih@r suBYERa Rg of B+ sersesenie BySTogEn 8Ophr at i on
techni que, and which _are converted, where appropriate,
i nto addi tRg NHereof with a pharmaceutical ly
accept abl e acyd base. 8- Phamnmaceut i cal/gonposi tions
conpri singRgS acti }tggﬁ ignt at hgast one conpound
according to any one , alone or in
conbi nation with one or nore phar maceutically
acceptable, inert, non toxic excﬁgients or carriers. 9-
Pha eytical tions acc ing to claim$8

where ?ﬁ{‘r #r@ Rétanflélﬁ a ‘#éj é?‘?"\?@“a ?¥fgr edi ent according to
any one of clains 1 to 6 for use as a specific
nicotinic I|%and of a4P2 receptors. 10- Pharmaceutica

or WhishseRiPpisls® é@@bﬂ@ﬂﬁ@aﬁb claim 8 conprising at |east

S8 R DO A R P B Rl e

ethem‘oylét&mmpomwtf@hﬁﬁamn cerebral ageing and with
neur odegener ati ve di seases, and also for the treatnent

of nood di sordgrs, ur e{Mets syndrone,
attention-deficti activity synpxang, tobacco

wi t hdrawal and h ceutical conpositions
according to clé|n18 c ﬁ%ia tng at | east one active 20

wheleHOR £ @i, @Al nae< & dHiftgd heregR¥owrNe of clainms | to 6 for
use in the treatment of deficiencies of menor

T cmapain g fosnula (XVIL) as
deﬁr%?étﬁe?egﬁaqoe%c&d%r (tillte cﬁ? aal§ O[fl% cgmgo&ncﬁsoef BFmula (XVI), to

e and su cor enen
yield compounds of formula (I/h), a parttcular case of the compounds of formula (T) :

R

) NHCH,
—N (Uh)
R; (CHZ)“_O‘QRG .

Ry

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 (XXIII) :

R, CN
(XXIII),
R

4 (CH,),OH
wherein R3, 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) :
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R

; CN
N (XXIV)
R

4 (CHZ);‘—O \— / R6

R
5
wherein Rj, 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,
—N XXV,
R

4 (CHZ)ﬁ—O \ / R6

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 R3 or R4, which represents an alkyl radical, while the other

substituent R3 or R4 represents a hydrogen atom :

R, NH,
=N (14),
R

4 (CHZ) —O \ / R6

R;
wherein R3, 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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CH,

R N

3

>A( CH; N )
R} (CH)—0 \ / R,

R,

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

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

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

8- Pharmaceutical compositions comprising as active ingredient at least one compound

- according to any one of claims 1 to 6, alone or in combination with one or more

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

9- Pharmaceutical compositions according to claim 8 comprising at least one active
ingredient according to any one of claims 1 to 6 for use as a specific nicotinic ligand of

o4P2 receptors.

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.





