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et al., New England Journal of Medicine, May 20, 2010, 1901-1908), of schizophrenia, of



NALK- 0 20wherein: ALK represents an al kyl ene chain, W
‘represents a group Hor NRin which Rand R, each independently of
the other, represent a hydrogen atomor a linear or branched

(G -Co6)al kyl group optionally substitutgd by one or nore groups

sel ected from hal ogen, hydroxy and al koXy, 5it being understood that:
- the term "al kyl ene” denotes_a |inear_or branched dival ent radical

cont ai ni nYeTPr digPrsierse of slegpHimking Byyghm disosders @pd, of Atiensign-defisiohpreragiivity
al kyl - oxys QHQR | p@%ﬁ@ the:al j i C:h i i . Qr.

br anched, S@gnt al rlig " Fom 1’ Sltf'lgi I%S }ga)e({rk bsg%%artrs% ngjg?tgﬁlt #elﬁggélnngnl{l t|Ootrl%%rc gntral
and di astlerpediakomnersicleanovadlsbin teaddiltion of ahticty tduenenés fetlingain the rat.
pharmaceutical | y. acceptahl e acid or base., Angong the pharmaceutically .
accept abluléy PRI HSy @% ﬂﬁ?a%‘é“eﬁ@ﬁtﬁrﬁﬁgﬂ@l% E‘I%%me]ieﬁﬁ?ry PR é‘ﬁ?‘onsmte‘}/ in

i mi tati opun el OGBLRY irgts 2@ dehilGT OOTAM Brff RescaVdiPNYEdL 860.d.180-186).
phosphoni%ngéi dry acetic 30?%4(,2€t1ri f1uor oécetn?c a(e:é;e%, lactié %’d, )
pyruvi ¢ aCombequemklpnicatimr ibdhawowc disooleaciadd diegityit ae | dsaqiothntiblniparageutic
acid, tart [ i.d, citric acid, ascorbic acid, oxalic

pausalipniotizpik
acid merRASAISTIRORE EOmBPEndS oL s FieRt MapHin; ¢

The present invention relates to new azabicyclic compounds which are distinguished from
the compounds mentioned in Application W02005/089747 by the presence of a 2-

10 azabicyclo[3.1.0]hexane ring system.

At the neurological level, these new compounds open the way not only to new treatments
for cognitive disorders associated with cerebral ageing, with neurodegenerative diseases or
with cranial traumas but also to the treatment of psycho-behavioural disorders associated
with those pathologies, such as sleep disorders, apathy and/or depressive states. The
15  pharmacological profile of the compounds of the invention moreover also makes it
possible to envisage new treatments in the psychiatric field, for example for Tourette's

syndrome, schizophrenia, mood disorders or sleep disorders.

The present invention relates, more specifically, to compounds of formula (I):

ALK—O

20  wherein:

¢ ALK represents an alkylene chain,



Anong the pharmaceutically acceptabl e bases there nay be nenti oned,
“without inplying any limtation, sodium hydroxide, potassium
hydroxide, triethylamne, tert-butylamne etc.. Conmpounds of
formula (1) to which preference is giveR are those wherein the W
group is 20l ocated in the para positi on> ALK preferably represents a
| i near divalent radical containing from2 to 6 carbon atons such as,

for exanpl e,® aW EPIpEEAHE LEUPpr opy eji]e gr ®uap, ﬁg refplfieferably still a
propyl ene group. - 4 - A partic enbodi nmen oFk the invention

relates to compounds of fornula (1) wherein Wrepresents the group

IINR 0 R Anciter Rp@fdt Rt; ehelr indlepadendnbf tle dther, irdpresahi @mydﬁigaﬁ asont Or a
conpounds of formul a wherein Wrepresents t he group

5Advant ageo e Ole@ﬁﬁleﬂ' (Cidaeukylhgepe wpearally WS@%@%%@P@ OF EPITe SEPHDS
a hydrogen atap.q ?ro%?ﬁ enggydgexﬂn@ﬂﬁ&l yl group, those groups

optionally bei'ng substitute a met y group. More especially, W
represents a group -CONHCH3, -CONCH3)2, -CONH2, -CO N(CH2CH3) 2,
-NH CO- CH3 C%’{)CHS or -NH CO CH2-0CH3. 10Even nore

especial Iﬂ}belﬁlﬁé‘nfi?ﬁ?@ & relates to the conpounds of formula (1)

whi ch are: ﬁfé tedm Salk lghé" (?en%?e‘%‘l%' 160G} B¢ ﬂt%ncﬂed%ﬂeﬁéﬁ%acﬁl:ﬁl&%ﬁ&%ﬂg from 2 t0 6
- N, N-di nmet hyl benza { 3-(cis-2-azabicycl

hex- 2-yl ) pcabaxatomb), N- di et hyl benzam de, N-(4-

51?13((:'(3 g tgxzabl cycl o 3dft130t hex%}{qu/g roogp%g,g BY%%@E-%%H%WS%EE ide,

15N-(4-{ Brah&ed; &ﬁéﬁ@fr@ﬁi@t@é@ﬂrﬂorpﬂmrﬁ@x 2-yl ) propoxy )
phenypacetam de, 4- { 3 -(cis-2-azabicyclo [3 .1.0]hex-2-yepropoxy

- N- et hyl benzam de,

10 to their enantiomers and diastereoisomers, and also to addition salts thereof with a

pharmaceutically acceptable acid or base.

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

methanesulphonic acid, camphoric acid etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, fert-butylamine etc..

Compounds of formula (I) to which preference is given are those wherein the W group is

20  located in the para position.

ALK preferably represents a linear divalent radical containing from 2 to 6 carbon atoms

such as, for example, an ethylene or propylene group, more preferably still a propylene

group.



| s-2-azabi cycl o[ 3. 1. 0] hex- 2-yl ) propoxyl phenyl) - 2- met hoxyacet am de
, NN(4- { 2-(cis-2-azabic yclo [3 .1.0] hex-2-yl)ethoxy

| phenyeacet am de, and their enantiogers, and also addition salts

thereof with a pharnmaceutically acceptabl e 20acid or base. Among the

addition salts with a pharmaceutically acceptable acid, preference.is
gi ven nor@ Pagjsatar smbedingent of fisRy iiogdslates ko campaunds of dpgopua gy wherejp &V

i nvention.relake to a pyogess for the preparation of conpounds
of fornul§£%1§# ﬁﬁ%% procHss{is characterised in that there is used
as starting material the c@nmpdund of 25formula (I1): - 5 -

wher ei n is. as defined for, foil (1), with which compound o

formul a %‘P‘)th‘?rhg?ré‘c‘iﬂgr 83&’8%%@8,0? tﬁe dngﬁ%{’é]ioe HAGSU R chquWﬁpq;u%@ng;a @

formula ( ¥ I [ ' s defined for forrmula (1),
Wwhdrdin WBEpr&Li ! th gugu PEAW 2

to obtain the conmpound of wherein Wand ALK are as
defined hereinbefore, 10 with whic tBere is condensed the conpound

of f orSmJI lgdxga\rga:geously, R and R', each independently of the other, represent a hydrogen atom, a

N-(4-{
" 3-(c

methyl group or an ethyl group, those groups optionally being substituted by a methoxy

group.

More especially, W represents a group -CO-NH-CHj;, -CO-N(CHj);, -CO-NH,,
-CO-N(CH,CHzs),, -NH-CO-CHj3, -N(CH3)-CO-CH; or -NH-CO-CH,-OCHj;.

10  Even more especially, the invention relates to the compounds of formula (I) which are:
- 4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }-N,N-dimethylbenzamide,
- 4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }-N,N-diethylbenzamide,
N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)-N-methylacetamide,
- 4-[3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxylbenzamide,
15 - N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy } phenyl)acetamide,
- 4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }-N-methylbenzamide,
- N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy } phenyl)-2-methoxyacetamide,
- N-(4-{2-(cis-2-azabicyclo[3.1.0]hex-2-yl)ethoxy} phenyl)acetamide,

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

20  acid or base.

Among the addition salts with a pharmaceutically acceptable acid, preference is given

more especially to hydrochlorides, oxalates and citrates.

The invention relates also to a process for the preparation of compounds of formula (I),
which process is characterised in that there is used as starting material the compound of

25  formula (II):



to yield the conpound of fornmula (1) as defined hereinbefore: -6
“which may be purified according to a conventional separation
technique, is converted, if desired, into its addition salts with a
pharmaceutically acceptable acid or ba§§_and i s separated, where
appropriate, into its optical isomers according to a conventi onal
5separation techni que. The conpounds of formulae (I1), (I1I1) and (V)
are either commercially available or can be obtained by the person
skilled in the art using conveptianal chem cal reactions described in
the literature. Alternatively, Nnds of foilula (VI): 10 <O
ALK-0 OH (M), OH (1D,

wherein W is as defined for formula (I),

with which compound of formula (II) there is condensed, in a basic medium, the

compound of formula (III):
5 Br—ALK——CI ),
wherein ALK is as defined for formula (I),

to obtain the compound of formula (IV):

W
@O—ALK——CI av),

wherein W and ALK are as defined hereinbefore,

10 with which there is condensed the compound of formula (V):

<E> V)
N

H

to yield the compound of formula (I) as defined hereinbefore:



wherein the ALK group is as defined hereinbefore, can be used as
*synthesis internediates for conpounds of fonnula (I/a), particular
cases of conpounds of formula (1), wherein Wrepresents a - CONRR
group, by coupling with an am ne of fa_igyla NHRR , wherein R and R
are as defined for formula (1). - 7 - wherein the ALK group is as
defined herei nbefore, can be used as synthesis internediates for
conpounds of foilllila particul ar cases of conpounds of
formula (1), wherein presents a - CONRR group, by cg?lpling W th
an 5 am ne of fornmula wherein R and R are as defined for
formula (1). Furthernore, c'&(gounds of yeranl av (1/a), particular
cases of conpounds of fornula ] p-—Mer MWrepresents a - CONRR
group, may al so be obtai ned by condensf t he am ne NHRR ,
wherein R and R are as defined for foli a (1), using conpounds of
formula (Vill): 10 <0 ALK- OR'

which may be purified according to a conventional separation technique, is converted, if
desired, into its addition salts with a pharmaceutically acceptable acid or base and is
separated, where appropriate, into its optical isomers according to a conventional

5  separation technique.

The compounds of formulae (II), (IT) and (V) are either commercially available or can be
obtained by the person skilled in the art using conventional chemical reactions described in

the literature.

Alternatively, compounds of formula (VI):

<E> 0 (VD)

N
N\ OH

ALK—O

10

wherein the ALK group is as defined hereinbefore,
can be used as synthesis intermediates for compounds of formula (I/a), particular cases of
compounds of formula (I), wherein W represents a -CONRR' group, by coupling with an

amine of formula NHRR', wherein R and R' are as defined for formula (I).

15 Similarly, compounds of formula (VII):



wherein the ALK group is as defined hereinbefore and R' represents a
“l'inear or branched (G -C6)al kyl group or a berizyl group, the
conpounds of formula (VII1) being prepared via the correspondi ng
carboxylic acid (VI) or acyl chloride (Y1) shown hereinbefore.
15Finally, it is also possible to obtain conpounds of formula (1/a)

by hydrol ysi ng conpounds of fornula (DO - 8 - wherein the ALK
group is as defined herei fore. At the neurological |evel, the
conmpounds according t he invention may be ugeful in Qﬁqntreatnent
of cognitive disorders oc¢i ated with cerebrfl ageing or with

neur odegenerative 5 disea such as Al'zke 's di sease,

Par ki nson's di sease, Pick's diggase—L& poyly deinmentias, frontal and
subcortical denentias, frontoternporal \g§enefdti as, vascul ar denenti as,
Huntington's di sease and nultiple sclero , In new treatnents for
cognitive disorders associated wth cranial traumas, but also in the
treat nent of psycho-behavi oural disorders associated with those

pat hol ogi @erefdb MK stoepRs & &PnEE hereimBRIdly and anxi o- 10depressive
states. Sleep disorders associated with Al zheiner's disease and with
Par ki nson' s di sease, such as diurnal hypersommol ence, especially are
targets. I g t i

the tr oat St Set S it ores OB oS AR N At TR T R i cellof
of anxi o- cepsemds ve fahaled), wierdiauWatp@santsy NGONRR' @burs O coaphmewith an
and of cognjtive disorders associ ated therew th, and of pain, 15 and
al so it t#eineokaerera NERRs) whereigi R g rae apfefyieddar \gamiiadDr hyt hm

di sorders and of attention-deficit hyperactivity syndrome (ADHD).
Anmong the sl eep disorders there nay be nore especially nentioned

nar col epshurértmstes epmapmeiaf Bimelp (fnk gadansarsasds efscamypendonhiamula (1),

occurring jn obstructive sl noea syndr.o or, i.n .

attent i onvhEPIC N THYBEREC QPR oot Hnd 05l R P PILBRHiATERG e
are al so {AgeNBRRZOVAG R RSERE R R¥ER id@AnEE kRt R2mBlaSA), ! Ring compounds of
phar maceuti cal conpositions conprising one

formula (VIII):
<E> 0 (VIID),

N

ALK—O OR"

10

wherein the ALK group is as defined hereinbefore and R" represents a linear or branched

(C1-Cg)alkyl group or a benzyl group,

the compounds of formula (VIII) being prepared via the corresponding carboxylic
acid (VI) or acyl chloride (VII) shown hereinbefore.
15  Finally, it is also possible to obtain compounds of formula (I/a) by hydrolysing compounds

of formula (IX):



conmpound of forrmula (1) in conbination with one or nore

“ pharmaceutically acceptable excipients. - 9 - In the pharmaceuti cal
conpositions according to the invention, the weight proportion of
active ingredient (weight of the actlveglngredlent over the total

wei ght of the conposition) is from1l to 50% Anong the pharnmaceutica
conpositions according to the invention, there may be 5 nentioned
nore especially those t re suitable for oral, parenteral, nasal ,
per- or trans-cutane recyal, perlingual, ocular r( splratory
adm ni stration, especi ablets or dragees $pb||ngu “tabl ets,
sachets, paquets, capsules, \Qlossettes OXENPES, suppositories,
creans, ointnents, dermal gel'g;kang e or injectable anpoul es.
The useful dosage varies according to X, age and wei ght of the
patient, the 10 adm nistration route, e’ nature of the therapeutic
i ndi cation, and any associated treatnents, and ranges fromO0.05 ng to
500 ng per 24 hours for treatnent in from1l to 3 adm nistrations per
day. The vasseiaila ADK @bugisesmietbeithaéinbeorl a (1) with an

acetyl cholinesterase inhibitor also forns an integral part of the

i nvention, and nore especially still the association of a 15 conpound
of fornul 1 .
pssoct at i S ioloRERIRES cobbdh s H-RRe % MABHER ey be nroful in te
dlSorderSﬁﬁﬁmﬁhbﬁeb@ﬁﬁvédﬁbﬁbﬁﬁeﬁmﬁmaiWﬁhb&%bﬂ@a@%ﬁgbi@ﬂhh&hmﬂbgﬁkﬁMve

the invention but_do not |imt i n_any ...The structures of th
conpodndslitaser fH58d23 ri"l%hr‘i’ém@)@aflr’ﬁF®§’ \Rélikéﬂsaéﬁ eishapre dPichs £H3PY aney body

W th the Jishaliasp h{agpfa% OlkbisiRall %ﬁﬁhﬁ&kesf&hﬁ)ft&ﬁﬁﬁgl gﬂ%mg@%ascum
spectronetry et ¢. way of I nformation e conpounds
her ei nbel d@meatas, éﬁpmm@dnts diserserané sndfiplei sleromid, i 1igureast traatments faorr hegnitive

\(A?erg’s) t g{e %gg%?e glgtlg 3V%1%I; rﬁ]}aaﬁ rt]r%u{pgs é{;\ggg]? 6191?1 gt}ﬁ%rtment of psycho-behavioural

(1S, 5R) - Zriazadt G¥DciddBwith- BbREYathSlo¥iks SkRh8l0fisep diRoMBRL hPARY ahd atngaﬁ)-

Exanpl es herei nbel ow, racem c m xtures may be separated i n order
t o obtoai rdepmssvmtawm%m @sorﬁyrwhsqcaﬂteds@@}aAazheuneltsehﬂrﬂasaqmisvvtﬂm Pankmsons

HPLC col u for a LPA AS- H, CH RALPACK
T304 o R @fﬁ?&v@smom%‘fa% BRI ST hesi 5 route A
443-(ri s-2- Azablcyclo[3 . 01hex- 2-yl ) propoxyl - benzam de

hydr ochl ori de Steg 3 Chl or opr opoxy) benzam de A m xture
conposed 4 g, paghigsic éﬁveh Wyt spyppewndaning, beo ugril ib|the fireatnigms - grood

schl or Opr(ﬁ{%)g&le S a%garglg%ogs[p@&aﬂﬁ? ‘iﬁ‘ee%eé’[ﬁ}eﬁf" P Q%E—Eaeb&sglge ';Qate%f of Tourette's

acetonitri 'S
syndrome, of schizophrenia and of cognitive disorders associated therewith, and of pain,

15 and also in the treatment of sleep disorders, of sleep-waking rhythm disorders and of
attention-deficit hyperactivity syndrome (ADHD). Among the sleep disorders there may be
more especially mentioned narcolepsy and sleep apnoea. Sleep disorders such as
hypersomnia occurring in obstructive sleep apnoea syndrome or in attention-deficit

hyperactivity syndrome, and also diurnal somnolence are also targets.

20 The present invention relates also to pharmaceutical compositions comprising one
compound of formula (I) in combination with one or more pharmaceutically acceptable

excipients.



reflux for 5 hours. Step 2: 413-(cis-2-Azab

- cycl o[ 3. 1. 0] hex- 2-yl ) propoxyl benzam de To the reaction m xture of
Step 1, at anbient tenperature, there are added 0.004 nol of

ci s-2-azabi cycl o[ 3. 1. 0] hexane, the synt5e5|s of which is described in
T. Og. Chem 1994, 10 59, 276-277, and 0.002 nol of sodium i odi de.

Heating at reflux is then resuned for 16 hours. The preC|p|tate IS,
filtered Bfthe pharmachuual sppRosidetsacordingto thednysnopathe weight proportion of

concent r a%cﬁge E,%ﬁd&&ﬂ?&é; ehf B %ﬁﬁgé’ﬁl\%}eﬁhén@ KEL HP hdt%‘r %, | 'R e{@&ﬂg&‘?tmn)

The resulting tion 1I'S extracted sodi um e so
and t hen iwifitoln Wad 80 %.bef ore being dried over nagnesi um sul phate and
concentrated to dryness. The residue is purified by a preparative 15
chromat ography techni que on a Li ehroprep RP-18 phase. Step 3:

413-(ci s-Zad3 %eygﬁagﬁcehu%h%ngos\ma&r Qwaihg%za@ e ehioH, O&Iaieomgﬁ be

The product o taln din Step 2 dissolved ih 10 m of etHhanol
whi ch 52 nhemfon2dl mbﬂzteﬁgaatla]%&:]theaeethde&j suffzﬂﬁe pfmomfd,t ptiertesihy nadat, apenednr
is filtered off rinsed wit

20 El e t.al
i cr oanal A Cutdnggis 2E il isngah. Oalar S g g gicy: gspopggaibers
11. 95 Foupd £Q:d 7sudfnSud 7 t2etS0 sachets, paquets, capsules, glossettes, lozenges,

suppositories, creams, ointments, dermal gels, and drinkable or injectable ampoules.

The useful dosage varies according to the sex, age and weight of the patient, the
10  administration route, the nature of the therapeutic indication, and any associated
treatments, and ranges from 0.05 mg to 500 mg per 24 hours for treatment in from 1 to 3

administrations per day.

The association of a compound of formula (I) with an acetylcholinesterase inhibitor also
forms an integral part of the invention, and more especially still the association of a
15 compound of formula (I) with donepezil, rivastigmine or galantamine. Associations of this

type may be used in the treatment of cognitive disorders of Alzheimer’s disease.

The following Examples illustrate the invention but do not limit it in any way. The
structures of the compounds described in the Examples were determined in accordance

with the usual spectrophotometric techniques (infrared, NMR, mass spectrometry etc.).

20 By way of information, the compounds hereinbelow correspond to racemates of cis
configuration; in other words, these compounds correspond to racemic mixtures of
(1R,5S)-2-azabicyclo[3.1.0]hex-2-yl skeletons and (1S,5R)-2-azabicyclo[3.1.0]hex-2-yl
skeletons.

As mentioned in the Examples hereinbelow, racemic mixtures may be separated, in order

25 to obtain pure enantiomers, by chiral separation techniques on an HPLC column, for
example of CHIRALCEL OF, CHIRALPACK AS-H, CHIRALPACK T304 or
CHIRALPACK AD-H type.



11.75 Exanple 1, route B:

" 4-[3-(cis-2-Azabi cycl o[ 3. 1. 0] hex-2-y1) propoxyi benzam de hydrochl ori de
Step 1. 4-0-(cis-2-Azabicyclo[3.1.01hex-2-yOpropory)benzonitrile

The test procedure is the same as that ,of Exanple 1, synthesis route
A Steps 1 and 2, 5 replacing the 4- hyc}roxybenzarri de in Step 1 by

4- hydr oxybenzonitrile. Step 2:

413- (ci s-2-Azabi cycl oE3. 1. 01hex- 2-yl ) proparyi benzam de hydrochl ori de
The corrpoElﬁgn takNRfed: St eprabhoys. ' [.SSH IR0 m
of et handt an%hlé; suegﬁrédglgf%x ﬂﬁ@ﬁ%ﬁé@&g@%@g@%m@m& or
18 hours. The m xture is poured benizam®d: nydrothlesitler and t hen
concentrated to half volunme in vacuo. The solid obtained is 10
filtered off, rinsed with isopropyl ether and then dissolved in 10 m
of et hanodyt 9. Wn.eizoiopBty B ghher eal 1-1Cl are added. The product
thereby obtained is filteréd off, rinsed with ethanol and dried in
vacuo. El&neixtak enngrosedalfy@De4 mol o 4blyddx l€hzag@ide, 004 mat efd 1800m0-3-

713 95 44ch}o]ibgr%pane and 0.006 mol of caesium carbonate in 10 ml of acetonitrile is heated at

reflux for 5 hours.

Step 2: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]benzamide
To the reaction mixture of Step 1, at ambient temperature, there are added 0.004 mol of
cis-2-azabicyclo[3.1.0]hexane, the synthesis of which is described in J. Org. Chem. 1994,
10 59, 276-277, and 0.002 mol of sodium iodide. Heating at reflux is then resumed for 16
hours. The precipitate is filtered off and rinsed with acetonitrile. The filtrate is
concentrated to dryness. The residue is taken up in dichloromethane. The resulting solution
is extracted with sodium hydroxide solution and then with water, before being dried over
magnesium sulphate and concentrated to dryness. The residue is purified by a preparative

15  chromatography technique on a Lichroprep RP-18 phase.

Step 3: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]benzamide hydrochloride
The product obtained in Step 2 is dissolved in 10 ml of ethanol to which 2 ml of 2N
ethereal HCI are added. The product thereby obtained is filtered off, rinsed with ethanol

and dried in vacuo.

20  Elemental microanalysis:
%C 9%9H %N %BCl % Cl-
Calculated 60.70 7.13 944 1195 11.95
Found 6044 728 947  12.30 11.75




11.95 Found 60.50 7.20 9.50 12.45 12.35 Exanple 1, route C

© 413- (ci s-2- Azabi cycl o[ 3. 1. 0] hex- 2-yOpr opoxyl benzam de hydr ochl ori de
Step 1. Methyl 443-(cis-2-azabicycl o[ 3. 1. 0Thex- 2-yl ) propoxyl benzoat e
20 The test procedure is the sane as t t of Exanpl e 1, synthesis
route A, Steps 1 and 2, repIaC|ng t he 4-hydroxybenzamide in Step 1 by
met hyl 4- hydrox benzoate

4-13- (ci i 4-[3- (O’Fh?e&Zleﬂxfﬂ@iﬁ&(?/]f‘ﬁ%ﬁzﬂ}ﬁ?%‘@Fdeﬂ‘W@ﬁr e of
3.5 g of the conpound o &Fl f 12,7 m of 2N sodi um hydroxi de
solution and 8 m of nethan sheated at reflux for one hour. To
the reaction mxture, cooled in an 25 ice bath, there are added 12.7
\r?aca];l 2N_SHC1 T pr—%ﬂzezlb}c%lg[é ? O]Vf@sc-r} c}) Vi\'ﬁolgglxy egfzggnitarzg dried in

4-13- (Ci Sryer égtaﬁ'oeéfcru'r@wm% sfahlaeag t%aty!)f) RLAR éY1' Q?ﬂt%@éﬁ rGhik A, @gps | apd 2,

hydrochl ori de A m xture of 1. of the product described i'n
and 2G nireplhicinp thydrhksdJand@rmds 1ﬂn§@pdcb}a4 -hyébkybentaritrile.hour s. The
reaction mxture is concentrated in vacuo and co-evaporated tw ce
with toluene. The solid residue is honpbgeni sed in ethyl ether,

143 (ol s ol ehel LS R F e Bt raahos hensmide Ivdjochloride
hydr ochl dFliedeompound obtained in the Step above (2.2 g) is dissolved in 90 ml of ethanol and
heated at reflux in the presence of 5.1 g of KOH for 18 hours. The mixture is poured into

90 ml of water and then concentrated to half volume in vacuo. The solid obtained is

10 filtered off, rinsed with isopropyl ether and then dissolved in 10 ml of ethanol to which

2 ml of 2N ethereal HCI are added. The product thereby obtained is filtered off, rinsed with

ethanol and dried in vacuo.

Elemental microanalysis:
%C %H %N “%Cl %CI-
15  Calculated 60.70 7.13 944  11.95 11.95
Found 60.50 7.20 950 1245 12.35

Example 1, route C: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]benzamide

hydrochloride

Step 1: Methyl 4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }benzoate
20  The test procedure is the same as that of Example 1, synthesis route A, Steps 1 and 2,

replacing the 4-hydroxybenzamide in Step 1 by methyl 4-hydroxybenzoate.

Step 2: 4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy }benzoic acid

A mixture of 3.5 g of the compound of Step 1, of 12.7 ml of 2N sodium hydroxide solution

and 8 ml of methanol is heated at reflux for one hour. To the reaction mixture, cooled in an
25  ice bath, there are added 12.7 ml of 2N HCI. The precipitate is washed with water and

dried in vacuo.



To a solution of 1 g of the product described in Step 3 in
“dichloronmethane at OC there are added, dropwise, 4 ml of 2N

ammoni acal nmethanol. The mi xture is then stirred for 1 hour at

anbi ent tenperature and i s washed wnth]vN sodi um hydr oxi de sol ution
and then with 10 water. The organi c phaSe is dried over nagnesium

sul phate and concentrated. The solid obtained is filtered off, rinsed
with isopropyl ether and then dissolved in 10 m of ethanol to which

2 m of h ' I;
iltered oS Bl S el ARRE T e P APl 2 SR B0 B Ol

m cr oanal zysmsﬁure %3S Ydfouhk YbdClescChbd i Ste@dZ &ﬁdm ndl &8 tHomAd chlorBlk is
71.95 Found 60.44 7.28 9.47 12,30 11.75 Exa

442- (ci e R o8 4 heyiiesths. W&ﬂhg&wﬁeﬁza?ﬂca@rﬂ% o HFE i2ae co-

The test &Waﬁ&‘ﬁéﬂrt@ndeswﬁ%hﬁﬁgef Késsoha ¥si@e 15X 8B &iskd if Xﬁ&h@cﬁ&s filtefdl @nd
A, replacing the 1- 20 brono-3-chloropropane in"Step 1

1- br orfo- thﬁhowaawhane El enental m croanal ysi s:

Step 4: 4-[3-(cis-2-Azabicyclo[3.1.0] hex-2-yl)propoxy]benzamide hydrochloride

To a solution of 1 g of the product described in Step 3 in dichloromethane at 0°C there are

added, dropwise, 4 ml of 2N ammoniacal methanol. The mixture is then stirred for 1 hour

at ambient temperature and is washed with 2N sodium hydroxide solution and then with
10  water. The organic phase is dried over magnesium sulphate and concentrated. The solid

obtained is filtered off, rinsed with isopropyl ether and then dissolved in 10 ml of ethanol

to which 2 ml of 2N ethereal HCI are added. The product thereby obtained is filtered off,

rinsed with ethanol and dried in vacuo.

Elemental microanalysis:

15 %C %H %N %ClL % Cl-
Calculated 60.70 713 944 1195 11.95
Found 6044 728 947 1230 11.75

Example 2: 4-{2-(cis-2-Azabicyclo[3.1.0]hex-2-yl)ethoxy}benzamide hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, replacing the 1-

20  bromo-3-chloropropane in Step 1 by 1-bromo-2-chloroethane.

Elemental microanalysis:

%C %H %N %ClI %Cl-
Calculated 5947 6.77  9.91 12.54 12.54
Found 59.60 6.99 997 1230 12.16




% %1 N % C %7- Calculated 59.47 6.77 9.91 12.54 12.54 Found 59. 60
©6.99 9.97 12.30 12.16 - 13 - Exanple 3:

N-(4-{3-(cis-2-azabicycl o[ 3. 1. 0] hex-2-yl) propoxyl phenyl ) acet arni de
hydrochl ori de 13-

10

15

20

Example 3: N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)acetamide
hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, replacing the 4-

hydroxybenzamide in Step 1 by N-(4-hydroxyphenyl)acetamide.

Elemental microanalysis:

%9C 9%H %N ‘%Cl % CI-
Calculated 61.83 746  9.01 1141 1141
Found 61.62 738  9.01 11.55 11.38

Example 4: N-(4-{2-(cis-2-azabicyclo[3.1.0]hex-2-yl)ethoxy}phenyl)acetamide

hydrochloride

The test procedure is the same as that of Example 2, replacing the 4-hydroxybenzamide in

Step 1 by N-(4-hydroxyphenyl)acetamide.

Elemental microanalysis:

%C %H %N %BClI %Cl-
Calculated 60.70 7.13 944  11.95 11.95
Found 60.25 7.01 9.59 11.95 11.84

Example 5: 4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy}-N,N-dimethylbenzamide
hydrochloride

Step 1: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]-N,N-dimethylbenzamide
The test procedure is the same as that of Example 1, synthesis route A, Steps 1 and 2,

replacing the 4-hydroxybenzamide in Step 1 by 4-hydroxy-N,N-dimethylbenzamide.



The test procedure is the sane as that of Exanple 1, synthesis route
" A replacing the 4- hydroxybenzarnide in Step 1 by N-(4-hydrox
yphenyfl acetam de. 5 El enental m croanalysis: % %1 9N % % -

Cal cul at ed61. 83 7.469.0111. 41 11.41 Foynd6l.62 7.389.0111.55 11.38
Exanpl e 4:

N-(4-{2-(cis-2-azabicycl o[ 3. 1. 0Thex- 2- yQet hoxy} phenyl ) acet am de
10hydr ocH# Yorocedure is the sane as that of Exanple 2,
repl aci ng the 4-hydr oy )Cbenz%gl@Ede% R Step 1 by

N- (4- hydr oxyphenyeacet am de | emental m croanal ysis:

%UC % YN Chltulemeti15Cal7080at SdB80. 7@.72. 139. 4411. 95 11. 95 Found60. 25
7.019.5911.95 11.84 I ;

4-13-(ci sEOZ‘ﬂg\zabi cyc%%g?l%ié%llhgézzyl ) propoxyl - N, N- di net hyl benzami d
e hydrochloride Step I:

4-[3-(eis-2-Azabi cycl o[ 3. 1. 0] hex- 2-yl ) propoxy/ - N, N-di net hyl benzam de
20 The t ¢&dp pr ocaedur e4i[$-(thel-danticyal| 8.kl haot 2-Ehipmopbry AN, Nsgintethgtlieszamide

route A, Steps 1 a 2,%[ EI acing the 4-hydroxybenzamde in Step 1 by
4-hydPoxy- N, N-di me NSZ/OB At'4fi de. - 14 - Elenental nicroanalysis: %C
%H N Calﬂié't@ét%ﬂ?c@dlﬁg i8thd 8mé ks EﬁHBﬁ@Q&nﬁe@ Hhthesid routeA Ste é)

St ep2: 4- 1- 3- (ci s- 2- Azabi cycl of 3. ] hex-2-yl ) propoxyl - i met hyl ben

zam de
Example 6: 4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy}-N,N-diethylbenzamide
hydrochloride

Step 1: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]-N,N-diethylbenzamide
10  The test procedure is the same as that of Example 1, synthesis route A, Steps 1 and 2,

replacing the 4-hydroxybenzamide in Step 1 by 4-hydroxy-N, N-diethylbenzamide.

Elemental microanalysis:
% C % H % N
Calculated 7212 892 8.85

15  Found 71.69 872  8.64
Step 2: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]-N,N-diethylbenzamide
hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, Step 3.

Example 6a: 4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy}-N,N-diethylbenzamide

20 hydrochloride (enantiomer 1)

Enantiomer 1 was obtained by preparative separation on a chiral column, CHIRALPACK
T304 loaded at 1 g/kg, eluant mixture: acetonitrile/diethylamine (100/0.1), flow rate
100 ml/min, UV detection at 270 nm.



5hydrochl ori de The test procedure is the sane as that of Exanple 1,
"synthesis route A, Step 3. Exanple 6:

443- (ci s-2- Azabi cycl o[ 3. 1. 0] hex- 2-yl ) propoxyl - N, N- di et hyl benzam de
hydrochl ori de Step 1: 215 -

443- (ci s-2- Azabi cycl o[ 3.]. 0Thex- 2- yOpr opoxyl - N, N-di et hyl benzar ni de
10The test procedure is the,sanme as that of Exanple 1, synthesis
route A @pised ratatien [pp]yepl e Ag 7PhE AaMedenzami de in Step 1 by
4- hydr oxy- N, N- di et hyl benzat ni de. El emental m croanal ysis:

%C %1 %N Cal cul ated72. 12 8.928. 85 15Found71. 69 8. 728. 64

St ep2: 4- 1E§a%19]e56b2 -4AgRkscY-N zabity dlofBL o Rrez-24y ) proppeyl N N dikthly behydrbicie z
ami de hydrochloride The test E)rocedure is the sane as that of Exanple
1, synthesis rout e hxdreghdoride (enantipingrgd) ¢ 6a:

4-13- (ci s-2-Azabi cycl o[ 3. 1. 0] hex- 2-vyl )pr opoxy) - N, N-di et hyl benzam de
20hydrochl ori de (enantionmer 1) Enantionmer 1 was obtai ned by

pr epar at immsiepﬁr atwasroboainal bhprephradot separatichlohRALHRACKoIAGY (HIRAd P ALK

1 /k ant mxture: acetonitrjle/dieth 100/ 0 fl ow
r a? e M%dewtd%g&t iei)"r?nétm%?‘ﬁenﬁ?etm};ﬁggdl %3’&4@&? @éb@t]i)o%l.o"% ape

°89. --- 10051?11/ 08V TeleRi a WM hExanpl e 613:
4- 13- (ci s-2-Azabi’cycl % % EbThex 2-yl ) propoxyl -N, N-di et hyl benzam de

hydrochl ori de (enantioner 2) Enantioner 2 was obtai ned by
preparatiye separ ati_on n a,chir um, CHL PACK 5T304 | oaded at
o ke, e et e ot S V& oL MEORD (10070 1), 11 ow
rate

Example 7: 4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy }-N-methylbenzamide
hydrochloride

10 Step 1: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]-N-methylbenzamide
The test procedure is the same as that of Example 1, synthesis route A, Steps 1 and 2,

replacing the 4-hydroxybenzamide in Step 1 by 4-hydroxy-N-methylbenzamide.

Elemental microanalysis:
%C BH %N
15 Calculated 70.04 8.08 10.21
Found 69.57 8.04 10.17

Step 2: 4-[3-(cis-2-Azabicyclo[3.1.0]hex-2-yl)propoxy]-N-methylbenzamide hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, Step 3.

Example 7a:4-{3-(cis-2-Azabicyclo[3.1.0]hex-2-y)propoxy}-N-methylbenzamide

20 hydrochloride (enantiomer 1)

Enantiomer 1 was obtained by preparative separation on a chiral column, CHIRALPACK
IA 20 pm loaded at 0.3 g/650 g, eluant mixture: acetonitrile/diethylamine (100/0.1), flow
rate 100 ml/min, UV detection at 280 nm.



100 M/mn, UV detection at 270 mu. Optical rotation: [ a a]589nnr=
"54.02 (¢ = 1.02; MeOH) Exanple 7:

4-13-(ci s-2-Azabi cycl o[ 3. 1. 0Thex- 2-yl ) propoxyl - N- et hyl benzam de
hydrochl ori de 10Step |: 443-(ci s- 2-Aza_b£6c_ycl o[ 3. 1. 0] hex- 2-yl ) propoxyl
- N- net hyl benzeuni de The test procedure i's the sane as that of Exanple
1, synthesis route A, Steps 1 and 2, replacing the 4-hydroxybenzam de
in St ep 1 by 4- hydroxy N- et hyl benzam de. El enental m croanal ysis:

%C %1 N 4 82081 u .0410. 17 Step 2:
413-(cis ol ffégfg”(’)ffl'e)%‘g%Aﬁér)ogg@)%; net hyl benzam de

hydr ochl ori de The test pr ocedure is the sane as that of Exanple 1,
synthesis route A Ste ng)

7a: 4- 13- (Bxample/hypt &%r&qzb[zsmab@qm&[ QWhWﬁBnk%axm}ﬁémwlnﬂbmmlé%
20hydrochl ori de (e r was obt ai ned by
preparative separa r?cgféﬁélec]:(%u gl Q’I‘:‘!Sl U, CHlRALPACK IA 20 tun

| oaded at 0.3 g/ 650 g, eluant m xture: acetonitrile/diethyl nm ne
(100/0.1), flow rate 100 M /mn, UV detection at 280 run.

Optical riBRamtipBT 2[viastobsgigedy by pieparatige ggration-onya ghiralgokymyn, %@ACK
7b: 4-13-{,C e
hydr ochl o]%‘ cbié %éﬁgigtp(? g%/rglry%%%g %‘%ﬁ?ﬁ%?&zag%géﬁ% e%%lg%%&%éém lq tlow
pr epar at i e K¥pal/min, ARV deteetiahit280 nool urm, CHI RALPACK | A 20 urn

| oaded at 0.3 g/ 650 g, eluant m xture: acetonitrile/diethylam ne
(100/0.1), flowrate 100 M/mn, W detection at 280 nm Opti cal

rotation: 0&@@5&%%2&? _4 2258+%38éf ©(F= 9 MmbbgQH) 10Exanpl e 8:

N-(413-(c "1. 0] hex- 2- yI )propoxy phenyl ) - N- et hyl -
acet ar ni de hydrochl ori de
10  Example 8: N-(4-{3-(cis-2-azabicyclo[3.1.0Jhex-2-yl)propoxy}phenyl)-N-methyl-

acetamide hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, replacing the 4-

hydroxybenzamide in Step 1 by N-(4-hydroxyphenyl)-N-methylacetamide.

Elemental microanalysis:

15 %C %H %N  %Cl-
Calculated 62.86 776 862 1091
Found 62.08 7.12 848 11.02

Example 8a: N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)-N-methyl-
acetamide hydrochloride
20 Enantiomer 1 was obtained by preparative separation on a chiral column, CHIRALPACK
IA 20 um loaded at 0.5 g/650 g, eluant mixture: acetonitrile/diethylamine (100/0.1), flow
rate 100 ml/min, UV detection at 295 nm.

Optical rotation: [ op]ssomn’>. = - 23.52° (¢ = 1.02; MeOH)




The test procedure is the sane as that of Exanple 1, synthesis route
"A, replacing the 4- hydroxybenzam de in Step 1 by

N- (4- hydr oxyphenyl) - N- net hyl acet am de. El enental m croanal ysis: 15%C
%H Y %C- Calculated 62.86 7.76 8.62-10.91 Found 62.08 7.12 8. 48
11. 02 Exanple

ot am do. FGUBRIALE | b e ariAbiRSon-Lalh bk SPREPoRy Beap A aa R

separation on a chifalanGabwya %&ﬁPAW A 20 itm I oaded at 0.5
g/ 650 g, eluant m xt urae: acetléorlcl t e/ di et hyl am ne (100/0.1), flow

rate 100 Fdahtiomer Ywadetbednddoy prtepmﬁvmsaparationlomad chiod aoluom; CHIRALPACK
R491589. - .Exanpl e  8b:

N (43 08 0BG S50 o ERRL Pyhics e ORI Y Pl
rni de shy da@citochi/de, UVEBaBRiiRAMRRoZnMas obtai ned by preparative
separation on a chi ral col uim, CHRALPACK IA 20 lin |oaded at 0.5
91650 g, eluant mxture: acetonitrile/diethylamne (100/0.1), flow

Srate 100,rrih i ooy (A detectiay 8t 295 rim oy

Example 9: N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)-2-methoxy-
acetamide hydrochloride

The test procedure is the same as that of Example 1, synthesis route A, replacing the 4-

10  hydroxybenzamide in Step 1 by N-(4-hydroxyphenyl)-2-methoxyacetamide.

Elemental microanalysis:

%C %H %N %Cl-
Calculated 60.92 7.67 789 999
Found 59.91 7.63 7.76  9.65

15



Optical rotation:1 589nm22= +24.17 (¢ = 1.0; MeOH) Exanple 9:

" N-(4-13-(cis-2-azabicycl o] 3. 1. 0Thex- 2- yepr opoxyl phenyl ) - 2- net hoxyacet
am de hydrochl ori de The test procedure is the sane as that of
Exanpl e 1, synthesis route A replaci ng the 4- 10 hydroxybenzam de in
Step 1 by N-(4-hydroxyphenyl)-2-net hoxygcet am de. El enental

m croanal ysis: % % 11 9%\ % - Cal cul ated 60.92 7.67 7.89 9.99 Found
59.91 7.63 7.76 9.65 15 - 18 - PHARMACOLOGQ CAL STUDY

PHARMACOLOGICAL STUDY

EXAMPLE A: Cerebral levels of N'-methylhistamine in the NMRI mouse

The purpose of this study, which was carried out in accordance with the method of Taylor
5 et al. (Biochem. Pharm., 1992, 44, 1261-1267), is to evaluate the ex vivo activity of the
compounds of the present invention as antagonists of type H3 central histamine receptors.
That activity is revealed by measuring, after treatment with the test compounds by the oral
route, the central levels of N'-methylhistamine, which is a main metabolite of histamine.
An increase in the cerebral concentrations of N'-methylhistamine indicates an increase in

10  the turn-over of histamine by blockage of the type Hs central histamine receptors.

NMRI mice (18-20 g) are treated with compounds of the present invention or with their
carrier (20 ml/kg) by the oral route. One hour after the pharmacological treatment, the
animals are sacrificed; the brains are removed, frozen in liquid nitrogen, weighed and
homogenised in 0.1N HCIO4 at 4°C. The homogenised products are centrifuged (15000 g,
15 17 mins., 4°C). The supernatants are recovered and divided into aliquots. The aliquots are
frozen in liquid nitrogen and stored at -80°C until they are analysed.
Determination of the cerebral levels of N'-methylhistamine is carried out by capillary
electrophoresis. The tissue levels of N™-methylhistamine are expressed in pg/g of fresh
brain. The comparison of the cerebral levels of N'-methylhistamine between animals
20  treated with the carrier (controls) and animals treated with compounds of the present
invention is carried out by single-factor variance analysis followed, if necessary, by a

complementary analysis (Dunnett's test).

The results show that, at a dose of 3 mg/kg PO, the compounds of the present invention are
capable of significantly increasing endogenous cerebral concentrations of N'-methyl-

25  histamine by more than 200 %.



EXAMPLE A: Cerebral |evels of Nt-nethylhistamine in the NVRI nouse
- The purpose of this study, which was carried out in accordance with
the nmethod of Taylor 5 et al. (Biochem Phann., 1992, 44, 1261-1267),
is to evaluate the ex vivo activity of .the corrpounds of the present
invention as antagonists of type H3 cen ral histanmine recept ors That

activity is revealed by neasuring, after treatnment with the t
conmpoundByay ﬁgewle,rtb@g@npqlmgs OEFramplep 4y 8 & 7op and 3, when admmlstered at

1\ e- et hyyl hi am ch. i S T

i ncr ease)g g?‘?% cér s I%h% gl()eng%(%) @o%%&%?f)ﬁb&%n %tl(an (Bsf?;N r}ﬁ\ethﬁﬂlsmmne
i ndi cat egespBctivedy Bpse in 10the turn-over of hi stam ne by bl ockage of
the type central histam ne receptors. NVRI mce (18-20 g) are
treated wi th compounds Qonm@én%péﬁwplpﬁvém Bn or with their carrier
(20 kg) by the oral rey t e phar macol ogi cal
trea?tar:ent t he ani mal s aréﬁ)sgrglis &Hépl@?hgﬁ %l ns are renoved, frozen
in liquid nitrogen, wei g]mﬁ@oaﬂdiohEmgﬁmSSemfi%\ 0. 1IN HC104 at 4C. The
honogeni sed products are centrifuged (15000 1517 mns., 4C). The
supernatants are recoveOHpeHad gf ¥mel7ﬂf'%77(a%’%i quots. The aliquots
are frozen in liquid ni 4 OC until they are

anal ysed. Determ nati onb(’)%q)t%ﬁgégfejlrig }zgi?%[ g%%;l‘?g of N -nethyl hi stam ne
is carried out by capil ICampoaheéof Enphae8sit872% he ti ssue | evel s of

NT- et hyl hi stam ne are expressed in Rg/g of fresh brain. The
conparison of the cerebral levels of NE-nethylhista. mne between

ani mbs Ahetd ?@s‘hﬁg WdRstf18 BAT tHeCEorh SRS UtSthe aﬁl@seﬁf‘hﬂ%nﬁoﬁrﬁ@t@%eﬁul
wi t h conpounds of the present invention is carried out

si ngl e- f aotagpnis@of gypedlarairyidiisamolel rogwpthrsi f necessary, by a

conpl ementary anal ysis (Dunnett's test). The results show that, at
a dose of 3 ng/ kg PO the conpounds of the present invention are
capabl e @fx&mﬁqp%ﬁmﬁw&‘:ﬁﬁa& AY r&RgamagNOUs cerebral
concentrations or Nt yl 25 hi stami ne by nore than 200 % - 19 -

By way of exanple, the conpounds of Exanples 4, 9, 8 7, 6 and
when adniTheswEpase into Bepyri iepdfinitnet eesrounde ok Hisoyesal @V@éﬁl@bf%type Hs

concentr vely by: Conpound of
eamire. TR pHimibt telEbK Birs iR Tl CHBRE 00 ompound. of Exanpl e
8: +276%TGenquonoainds aﬁxmnmﬂ»a&d? at dﬂﬂe?é?rbt @onmmdomsf inEshengbenbe o#%ﬁ@f@cted
Conmpound of Exanpl . +272% 10The sul m)nstr that th
conpound{< P elle 1@5%%%#&9 Avantdioh %ikéel&s\aé r“fhaff gﬁpa@}gﬁ%% §3 B?CGP%% and
Fecept or oo mIIBHRE AR 38 Rl ot e he af fimi Ly of compounds of

t he presextthe andnf therindubatioy,phe HBplbSemenisd the speaificriending op ther lkgand by the

transfectedl CI—(P el l.s.
compounc?s under test iS measured, and the affinity constants of those compounds for

mouse Hj receptors are determined.
The results show that the compounds of the invention have affinity for type H3 histamine
receptors. For instance:
Compound of Example 1 : Ki =24 uyM
25 Compound of Example 3: Ki = 0.75 pM
Compound of Example 5: Ki = 0.18 uM
Compound of Example 9: Ki = 0.39 upM



The conpounds are incubated at different concentrations in the

"presence of transfected CHO cells, iodoproxyfan as a radi ol abelLl ed

| i gand which is specific for H3 receptors, and scintillant beads for

24 h at roomtenperature. At the end ff the incubation, the

di spl acenent of the specific binding of the Iigand by the 20

conpounds_under test _is nmeasured, and the affinity constants of those

conpoundsEXSMEREL: Phanmacentisalcopmesigions, ni ned. The results show

that the conpounds of the invention have affinity for type H3

hi stam ne receptors. For instance: Conpound of Exanmple 1. Ki = 2.4

1. .t M 25Cmpulntbr die frrparplien & 10K0 tabl@s éachprotaGang 6dhohgaff aBxanippediEnt:

Ki = 0.18_ 12M Co nd of Exanple 9: Ki = 0.39 04 - 20 - EXAMPLE C

Phar mceu@p@g@ux@&%&ﬁ@m 60?11'3"'For'mJ'l"a'"f'or"'*t"hE'"‘pr"e'p'ar'at'i"O'n'"of""i'Of)O ......... ? 00g

Labl ets eﬁg&bﬁ%@ﬁ@&ﬂ%&@.@....r.r.g...qf ..... active ingredient: Conpound of 29
anpl e 4100 g roxypropyl cellu lose20 g 5Pol yv 1 nyl pyrrolidone20 g

Wheat 5t aPdptis@lpgrrohdenese900...g..Magnesi.um.st.ear.at.e30..g....=...21..~..CLAL.MX g




wherein: 5 ALK represents an al kyl ene chai n, in which Rand R,
-each independently of the other, represent a hydrogen atomor a
| i near or branched (G -C6)al kyl group optionally substituted by one

or nore groups selected from hal ogen, hydroxy and al koxy, toit being
understood that: - the term "al kyl ene"” ‘denotes a |inear or branched
di val ent radical containing from2 to 6 carbon atons, - the term

"al koxy" denotes an al kyl-oxy group in which the al kyl chain, which
is linear or branched, contains frongﬁﬂ%ﬁﬂg carbon atons, 15their
enantiomers and di astereoi somers, and al'so addition salts thereof

wi th a pharmaceutically acceptable acid or base. - 22 - 3.
Compounds_of fornula (1) according to claim1, wherein ALK represents
an et hyl ehe mBpNsds Plloempladlp, their enantiomers and

di ast ereoi soners, and also addition salts thereof with a
pharmaceutically acceptable acid or base. 4. Compounds of fornul a
(-1) according to claim1, rein ALK represents a propyl ene 5group,
their enantionmers and di&sSteregi soners, and al so addition salts
thereof with a pharnmaceutdcal | acceptable acid or base. 5. Conpounds
of formula (1) according to d¥aim1l, whergeg\W preséﬁ%s a group IR
, their enantioners and di aste}e@iﬁso rs so addition salts

thereof 0 R with a pharmaceutic 'V'aCCQQtaQYe acid or base.

wherein:

5 ¢ ALK represents an alkylene chain,

¢ W represents a group — N R or —R,
Ll |
R O O R

in which R and R', each independently of the other, represent a hydrogen atom or a
linear or branched (C;-Cg)alkyl group optionally substituted by one or more groups

selected from halogen, hydroxy and alkoxy,

10 it being understood that:
- the term "alkylene" denotes a linear or branched divalent radical containing from 2 to 6
~ carbon atoms,
- the term "alkoxy" denotes an alkyl-oxy group in which the alkyl chain, which is linear or

branched, contains from 1 to 6 carbon atoms,

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

pharmaceutically acceptable acid or base.

2. Compounds of formula (I) according to claim 1, wherein the W group is located in the

para position.



10 6. Compounds of fornula (1) according to claiml1, wherein W
“represents a group , their enantionmers and di astereoi soners, and al so
addition salts thereof R 0 with a pharmaceutically acceptable acid

or base. 7. Conpounds of formula (1) cording to claim11, wherein R
and R, each independently of the other: represent a hydrogen atom a
met hyl group or an ethyl group, those groups 15optionally being

subst i t ut®d Geypeunds %ﬁlﬂymglrad&)p@cwmg toeplaim il orBpISinaAlK represents an ethylene

di ast er eoj iLi.on . j it o

o e o A S A0 4P PR NRS RS, AP e e
(1) accorwylithg pharntdcaitioally avdeptablancil! sesesent s a group

-CO- NH), - CO- NH C113, - CO- N(CH3) 2, - CO- N( CH2CH3) 2, - NH- CO- CH3,
-N(CH3)-CO- CH3 or -NH CO CH2-0CH3, their enantioners and

di astereois hidg; fsqt f AVt

phar maceu‘%'i ca p?ug@%gfpft%g@}"%qgg%b%dﬁﬁ%gg%m 519 Q%%ﬁ%oﬁ%sﬂaggsﬁ‘nésr il & ylene
(1) accorgbuag theircérmintivrherswimd disateezoisbmelrs, 3and( eliss -@dawnallts yibkwof with a

[ 3. 1. 0] hex- 2-yepr.opoxy 1 -N, N-di net hyl ben zam de, 4- |

3-(cis- 2-@%ﬁﬁ&ﬁ%ﬁcﬁ?@iﬁ%ﬁ@gﬁ%ﬁeopoxy 1 -N, N-di et hyl benzani de,

N- (4- 13- (ei s-2-azabi cycl o[ 3. 1. 0] hex- 2-yl ) propoxyl pheny1l) - N- net hyl acet
am de, 254- [3-(cis-2-azabicyclo[3.1.01lhex-2-yl)propoxyl benzam de,

N- (4-{ 3-F.ciConipoanrddbiof yforrofld. d) @p¢resting- @l Flaim pbx whelesan Y ) aprssents de group
- 23 - 4- N—R . . . . ..
_(ci s- 2- azabi O[Eyggj o[ 3. e Frantionsss ad glisiSTFOIRRRES nIh ARG Afitien saf fhprqof

3- (ci s- 2-@ARApENShReutically acceptable acid or base. _

[ 3. 1. 0lhex- 2- yfi propoxyl phenyl) - 2- met hoxyacet ani de,
N-(4-{2-(cis-2-azabicycl o[ 3. 1. 0] hex-2-yfi et hoxyl phenyl ) acet am de,

and their_enantiorners,. and_alsq addition | t 0 |

phar ceu?'i_c%g)mpf ugdE é)?)tfggp%%giiaag%gmﬁa{s%e .CB%. EP%%%%%SW?F b{éﬁégms a group
preparation of ¢lo nPouids epdntioater bl (iastea@iangtre) Garldoalsd ailditidn salts thereof

characterisedriw that there is used as starting material the conpound
of foi nul Witk ppharmaceutically acceptable acid or base.

7. Compounds of formula (I) according to claim 1, wherein R and R', each independently
of the other, represent a hydrogen atom, a methyl group or an ethyl group, those groups
15  optionally being substituted by a methoxy group, their enantiomers and diastereoisomers,

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

8. Compounds of formula (I) according to claim 1, wherein W represents a group
-CO-NHo,, -CO-NH-CHjs, -CO-N(CHas),, -CO-N(CH,CHas),, -NH-CO-CHs,
-N(CH3)-CO-CH3 or -NH-CO-CH,-OCHs, their enantiomers and diastereoisomers, and

20 also addition salts thereof with a pharmaceutically acceptable acid or base.

9. Compounds of formula (I) according to claim 1, which are:
- 4-{3-(cis-2-azabicyclo[3.1.0Thex-2-yl)propoxy}-N,N-dimethylbenzamide,
- 4-{3-(cis-2-azabicyclo[3.1.0lhex-2-yl)propoxy }-N,N-diethylbenzamide,
- N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)-N-methylacetamide,
25 - 4-[3-(cis-2-azabicyclo[3.1.0]Thex-2-yl)propoxylbenzamide,
- N-(4-{3-(cis-2-azabicyclo[3.1.0]hex-2-yl)propoxy }phenyl)acetamide,



wherein Wis as defined in claim1l1l, 10 with which conpound of fou
~ula (Il) there is condensed, in a basic nmedium the conpound of
formula (1W BrALKCI (110, wherein ALK is as defined for fornula (1),
to obtain the conmpound of formula (I1V): wherein Wand ALK are as

defined hereinbefore, with which ther 62?5 condensed t he conpound of
d the conpound of fornula (1) as

foliriula (V): - 24 -  to Xiel
defi ned her ei AbErEise2-arabicysigl3 d.0Thex-2-yl)propoxy }-N-methylbenzamide,

- N-(4-{3-(cis-2-azabicyclo[3.1.0]Thex-2-yl)propoxy } phenyl)-2-methoxyacetamide,
- N-(4-{2-(cis-2-azabicyclo[3.1.0}hex-2-yl)ethoxy } phenyl)acetamide,

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

5 acid or base.

10. Process for the preparation of compounds of formula (I) according to claim 1,

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

W
O

wherein W is as defined in claim 1,

10 with which compound of formula (II) there is condensed, in a basic medium, the

compound of formula (III):

Br—ALK—CI i,

wherein ALK is as defined for formula (1),

to obtain the compound of formula (IV):

w
@O—ALK——CI (IV),

wherein W and ALK are as defined hereinbefore,

15

with which there is condensed the compound of formula (V):



whi ch may be purified according to a conventional separation
“technique, is converted, if 5 desired, into its addition salts with a
pham aceutical ly acceptable acid or base and is separated, where
appropriate, into its optical isonmers agcording to a conventional

separation technique. 11. Conpounds of ‘the following fornula (V):
c(C NALK-0O OH (VI), wherein the ALK group is as defined in claim

1, for use as synthesis internedi or conpounds of foilma (ha),
particul ar cases of conpounds of rmula (1) @ggording to claim 1,
wherein Wrepresents a group - vt being understood that W R
and R are as defined in claiml. - %F - 12. Conpounds of the

followng formula (VU):

to yield the compound of formula (I) as defined hereinbefore:

<E> .
N\ W
ALK—O

which may be purified according to a conventional separation technique, is converted, if
5 desired, into its addition salts with a pharmaceutically acceptable acid or base and is
separated, where appropriate, into its optical isomers according to a conventional

separation technique.

11. Compounds of the following formula (VI):

<E> 0 (VD)

N
ALK—O OH

10 wherein the ALK group is as defined in claim 1,
for use as synthesis intermediates for compounds of formula (I/a), particular cases of
compounds of formula (I) according to claim 1, wherein W represents a group -CONRR', it

being understood that W, R and R’ are as defined in claim 1.



wherein the ALK group is as defined in claiml, for use as
“synthesis internedi ates for conpounds of foinmula (Pa), particular
cases of 5 conpounds of fornmula (T) according to claiml1l, wherein W
represents a group -CONRR , it being understood that W R and R arc
as defined in claim11l. 13. Conpounds of“the following formula (VI E):
wherein the ALK group is as defined in claiml1l and R" is a linear or
br anched ¥2cCoeppandsef thoflloupapiorauld YD1 group, for use as synthesis
i nternedi ates for conpounds of formula (I/a), particular cases of
conpounds of formula (1) according to claim1, wherein Wrepresents a

group -CONRR , it being rstood that W R and R are as defined in
claim1. 14. Conpound ft follow ng formula (DC): J& (DG,
- 26 - wherein the AL roup’is as defined injclaim1, D),
N
ALK—O cl

wherein the ALK group is as defined in claim 1,
for use as synthesis intermediates for compounds of formula (I/a), particular cases of
5 compounds of formula (I) according to claim 1, wherein W represents a group -CONRR, it

being understood that W, R and R’ are as defined in claim 1.

13. Compounds of the following formula (VIIL):

<> 0 (vim),

N

N or

ALK—O

wherein the ALK group is as defined in claim 1 and R" is a linear or branched (C;-Cg)alkyl
10  group or a benzyl group,

for use as synthesis intermediates for compounds of formula (I/a), particular cases of

compounds of formula (I) according to claim 1, wherein W represents a group -CONRR, it

being understood that W, R and R' are as defined in claim 1.

14. Compounds of the following formula (IX):

@ (IX),
N

N\ //

ALK—O

15



for use as synthesis internediates for conmpounds of formula (I/a),
"particul ar cases of conpounds of formula (1) according to claiml,
wherein Wrepresents a group -CONRR', it being understood that W R
and R are as defined in claim1. 515. 6har maceut i cal conpositions
conprising as active ingredient one corpound of fornula (1) according
to any one of clains 1 to 9, or an addition salt thereof with a
pharmaceutical |y acceptable acid or base, in conbination with one or
nore phar t ts. 16. Pharmaceuti cal
conposi tl{gﬁ%%glc%gr &ﬁg&%&?@%ﬁ#&?ﬂ%ﬁﬁf&lﬁhﬁge in the treatnent of

10cogni ti foe Baohsps,yxdtwrsbmmmmealfodlcemdeCB afs fominkt déh)wpiidticeler ebgeal of

ageing, wth ne rodegenerati ve di sea W th_cranial trauma

Phar maceu$qmRRAUDED H‘S%WPF%@&C%@%PR > AHhETA TEroPEoRISa SFOR %@NI%IZ it
treat rrentbafﬁ%ﬁwgtw@laﬁmﬁ RSO QSN RY QY (iAdaighh $OT der's associ at ed

wi th Al zhei s di sease, Parkinson's disease, Pick's disease, Lewy
body denentias, frontal and subcortical 15denentias, frontotenporal
dement | as, ¢ scul ar (ﬁgm&ntl as, Huntington's disease and mul ticpl e ¢
scl er osi s. 9SRAHGHL IR LIOnE oFHIR %r‘?é Ae6r mg@ T % TIPEURY©

use int hﬁm&lﬁ&agmeéor&fng% éﬂgooﬁbe bR \ieME al (Fbser %raﬂdﬁuﬁhsa@tst&lr&ﬁﬂmth a
di sorders, apathy and anxi o- depressive st at es.

Phar naceulohmhcmnﬁb’a adcopigblac @oiddi erg hase.cliai mpmufaapn uszseth notteheor  more

treatnment of sle al OdICS 1g\erms(CIas§lt%C| ated with Al zheinmer's di sease
and with Wﬂ HCRRALE XBE Sphar maceut i cal conpositions
according to claim15 for use in the treatnent of nood disorders, of

anxi o-depressive states, of Tourette's syndronme, of schizophrenia and
of cogni tl@é’hanwe@maé REOBItANS CEPTEMEQ I¢laitindS ofor pasienin Al tegpERenf of

the tJf' Fcat (g)?mtw%f e f ?%(l gb %gfl‘(gf?(glﬁ' l chl%o%eggpas@@ééhtgg (xht)ﬁt Qgﬂ?gfﬁ Oé%%g with

and o '6n- hyperac i VI

Phar rraceuﬁeumiegemm&idi's@m o&t@ﬁﬂrdarﬁgl t'i‘zﬁﬂn@isal m 20 for use in the
treatment of sleep disorders such as narcol epsy, hypersomi a
occurring in obstructive sleep apnoea syndrone or in

at t enti ongAedh G dcehy ?r&?ﬁﬂogfuto}{s to & Ofo(ij' WeNfH the treatment of
5 0] npou |’3

somol ence. soci ati on for mul a
accordi ngcdgmtamy ande pejchot@hasiobtab élsmdbfs msto@ﬂerbt withho’klzlnm‘mbér adiecase,

i nhi bitor Associ at of.. a conpoun formula (1 cco
Ly one Rarkiisine RS o Pitsy gy hedl 2t Sronls sed eyt
24. Aﬁssocdle@ﬁén%s a%ﬁfo@éﬁ@)rmo dfain%hmsZ 2va%ul§x3 cfeﬁ{enti§se Hﬁnﬁﬁ‘g%oﬂ efldas tand
of cognitive disorders associated wth Al zhei ner's di sease. 10

multiple sclerosis.

18. Pharmaceutical compositions according to claim 16 for use in the treatment of psycho-

behavioural disorders such as sleep disorders, apathy and anxio-depressive states.

19. Pharmaceutical compositions according to claim 18 for use in the treatment of sleep

20  disorders associated with Alzheimer's disease and with Parkinson's disease.

20. Pharmaceutical compositions according to claim 15 for use in the treatment of mood
disorders, of anxio-depressive states, of Tourette's syndrome, of schizophrenia and of
cognitive disorders associated therewith, and of pain, and also in the treatment of sleep
disorders, of sleep-waking rhythm disorders and of attention-deficit hyperactivity

25  syndrome.



10
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21. Pharmaceutical compositions according to claim 20 for use in the treatment of sleep
disorders such as narcolepsy, hypersomnia occurring in obstructive sleep apnoea syndrome

or in attention-deficit hyperactivity syndrome, and also diurnal somnolence.

22, Association of a compound of formula (I) according to any one of claims 1 to 9 with an

acetylcholinesterase inhibitor.

23. Association of a compound of formula (I) according to any one of claims 1 to 9 with

donepezil, galantamine or rivastigmine.

24. Association according to claim 22 or 23 for use in the treatment of cognitive disorders

associated with Alzheimer’s disease.



