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i dehasthe 10 characterigtic of interacting with central
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iti ass Q “with cerebral ageing
) ) [ ci s- 1M exdHydrocycl
opentalcl pyrrol -2( 113)-yl]propoxy} benza# i de,N:.ts preparation in
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val ue of thile gesspaundehtionwaslalespdsd aot crygalbise abine Iaﬁobﬂaﬂn&hmmbyhan
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/1) -y sl ] prpgexatioh abe Biza o gardyediical ARghbidoisdentamig igood i eI d and
mnth excellent purity. It was also inportant to be able to obtain

4- 13- Vi s- hexahydr ocycl openta[ c] pyrrol -2(1//)- yl]propoxyl benzam de

hydr ochl oriclesthiing el I -oitefhid nee bageestt e tthyps@ar ddahlnh €1) GE,yisb@bier ndlso
f orm havi ng valuabhgﬁflltratlon characteristics a
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(3-[cis- 5 hexaRysticarssm Rebhaddsitigl 1.2( 1H) - yl tropoxyl benzan de
oxal ate in three steps starting from 4-hydroxybenzonitrile, which

under goes an 0O-al kyl ati on reacti on before being coupled to an

oct ahydrocyg ﬁﬁ%‘ﬁl@?[a@nl«ﬂ%é)rcmp%nttat%ﬂoi QQB? {/ﬁ&j@%iﬂ béRhMde has the

4-13-[ ci s- hexahydr ocycl opent a c] pyrrol - ropoxyl benzonitril.e.
The | dfter Cé@fﬁfféﬂﬁ@ qfsm‘ferqqang it jl%t}éﬁamlaﬂwswelﬁym Ws’fsT*seSff AroBFHeY

to yield 4- {(%/ d&i %flth%%@\anﬁW&h@zﬂ%@;v%[lscslyg%ﬁlra(ﬂh more espe<:1a]ly in the treatment
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invention relates to a new industrial synthesis process which yields

- 4-{3-Vis-

hexahydr ocycl opent a[ c] pyrrol -2(1H) -yl ] pr opoxyl benzam dehydr ochl ori dew

ith 4-{3-[cis-Hexahydrocyclopenta[c]pyrrol-2(1 H)-yl]propoxy} benzamide, its preparation in
15 the form of an oxalate and its therapeutic use have been described in Patent Application

W02005/089747.

In view of the pharmaceutical value of this compound it was important to be able to obtain
it by an effective synthesis process that is readily transferrable to the industrial scale,
yielding  4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}benzamide hydro-

20 chloride in a good yield and with excellent purity.



satisfactory purity fromthe pharmaceutical point of view and in an
effective yield fromthe 15industrial point of view By virtue of
this process it is possible to ensure a_very |low |l evel of gcnotoxic
inpurities, which is conpatible with redulatory requirenents. The
present invention relates, nore specifically, to a process for the

i ndustrial Sy¥sHes; i@pgant e be ahip SLARIIB A Boeitesphysipeyclopepichyrigh ¢d B s
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with ammonia at a tenperature greater than 100C to formthe conpound
of formul a farphpving valjphlefltlagon eharpstsristics 284 wpaofifpEpatiofcl i ¢ ami ne of
formula (1V): CNH(IV), which latter conmpound is subsequently
subj ected: 5- either to a coupli %reacti on, under basic conditions
in a polar ki ubgteni t palieasinpouMGOHI0S08P T a desgribes  offtdniag n ¥-{3-[cis-
represents p -dra! &8l 1 1rS :
R 35D o e B Pyred By Bl PR Rranfle o B huge stops starting
group, - orfroo #dodrexybeezaritiilcatviosh undeagveacindOradidilaiion ispdtion abafarapwingd
of formula ; 1 ' 1l Lhdependently
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represents ALY B MM bG8 BYielt PLEREN Suif ol Fal R ALK ol
10 2(1H)-yl]propoxy}benzamide, which is crystallised in the form of an oxalate. The yield

for these three steps is 46.6%.

The present invention relates to a new industrial synthesis process which yields 4-{3-[cis-
hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}benzamide hydrochloride with
satisfactory purity from the pharmaceutical point of view and in an effective yield from the
15 industrial point of view. By virtue of this process it is possible to ensure a very low level

of genotoxic impurities, which is compatible with regulatory requirements.

The present invention relates, more specifically, to a process for the industrial synthesis of

the compound of formula (I):

H
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o) . HCl o,
H NH,

which process is characterised in that the compound of formula (II):
0
o7
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O\/ Im



- or to reductive amnation with the conpound of formula (V'): to
yield the free base of the conpound of forrmula (1), which is placed
in the presence of I1Cl to formthe congound of formula (1), which is
isolated in the formof a solid. In a preferred enbodlnent of the
invention, the reactjion m xture obtai ned at th

reaction of ISR ARETOBE 4 Gr FPH AT §TOHF a‘hﬁ(ﬁooﬂ tg fpum gﬁbﬁog‘é’{mgﬁi %o
pyrolysis. fheuRYINp!ysis in question is carried out preferably at a
tenperature greater than or equal to 200C, and even nore preferably
at a tenperature greater than or ual to 280C Conversi on of the
conmpound of formula (111) intao_t compound of formula (1V) is

advant ageously carried out i wesence of hydrogen and a netal or
met al - cont ai ni ng 10cat al yst . ence is giveNto the conpound of
formula (V) being 4-(3- chloroprop y) benzam de. The coupling reaction
of the conpound of formula (1V) with the conpound of formula (V) is
pref erabl y whichiiseddusad td yield the hirvebesniac of foandafionat e, an anine or a
hydr oxi de. Anong the preferred carbonates, anm nes and hydroxi des
there nmay be nmentioned potassiurd 15 carbonate, caesi um car bonat e,
triethylam ne, pyridine, pot3 AN\hydr oxi de, sodi um hydr oxi de and
l'ithium hydroxi de. Even nor ef erably, the coufVhng reaction of the
conmpound of forrmula (IV) wth-tfe~€onpound of formula (V) is carried
out in the presence of potassiunacarbonate or triethylamne. This
reaction is gnéﬁgéer a%%a eou%nM g ec ned in a polar nedium
conposed of i "HOre % ar SURHENES selected fromwater,
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al cohol s arejge Q|¥§ et hanol , isopropanol and butanol. The
preferred 5B VERYe so include acetone and nethyl ethyl ketone anong
t he ketones, tetrahydrofuran, nethyltetrahydroftran and cycl opentyl
met hyl et her anong the ethers, and also N-nethyl- 2-pyrrolidone anong
the am des. Even nore prefepaQLyo t hescoupling reaction of the - 5 -
conpound of fornula (1V) w'th the do nd of forgyula (V) is
performed in a water/acetonitrile e OnH,a materllsopropanol

m xture. In the case of reductive amnatilpn, in an acid nedium of
the conpound of fornula (1V) with a conpamnd of formula (V'), the

| atter is preferably 443, 3- di et hoxypropoxy)benzam de. Furthernore,
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sol vent sel ected from wat acetone and an al cohol. Preferred
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i sopropanol _ I d [ ion
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its trans honol ogue. 15 Besides this advarftage, it makes it possible
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useful as internediates in the synthesis of conpound of formula (1).

The conpoundorab rddakinel stnifavion with i) @mpasef ofifordsuld (Mer nedi ate in the
synt hesi s of conpound of formula (1).



The invention relates also to crystalline form| of

4-{3- Vds- hexahydr ocycl opent a[ c] pyrrol - 2(1H)-yl Thr opoxyl benzam de
hydr ochl ori de obtai ned according to the process described above. This
crystalline formis well-defined, perfectly reproducible and
consequent |y has 25val uabl e characteristics of filtration, drying,

stability and case of fot i C taII|ne forml of the
conpound of formula (1) Qﬁfﬁg?é%ter d} by an X-r ,3pomder
diffraction diagram havinglthe follo dlfknactl Tines (Bragg's

angle 2 theta, expressed |ﬁ)degrees . .97, 17. 84 18. 900,

20. 32, 23.87, 27.10, 27.86 and 30. 34. Nbre ospecifically, crystalline
forn1| of 4-13-[cis- hexahydrocyclopenta[C|pyrrol 2(110- 5

yl ] propoxyl benzam de hydrochloride is characterised further by the

X-ray powde Lifyf r 0 i

X Port pro. NpE- o GF L PBe B B0 R HREREH] ST PRt FARERKLEEL:
expressed i HG & fvsm dfe dompeurplodiferinote (DBwAigh issisdsigl e te folrefia sdidpr essed
in degrees +0.2) and interplanar distance d (expressed in A): Line
no. Angle 2-theta (degrees) Interplanar distance (A) - Ntrl ,t kn ,o
t-- 00 16. 9" Hp2fedred ¢Mb&HmdntIF The il BnOGh, dheGOBtioRMix3Re HbBHEd at2Be 8% of the
3.724

5 reaction of the compound of formula (II) with ammonia is subjected to pyrolysis. The
pyrolysis in question is carried out preferably at a temperature greater than or equal to

200°C, and even more preferably at a temperature greater than or equal to 280°C.

Conversion of the compound of formula (III) into the compound of formula (IV) is
advantageously carried out in the presence of hydrogen and a metal or metal-containing

10 catalyst.

Preference is given to the compound of formula (V) being 4-(3-chloropropoxy)benzamide.

The coupling reaction of the compound of formula (IV) with the compound of formula (V)
is preferably carried out in the presence of a carbonate, an amine or a hydroxide. Among
the preferred carbonates, amines and hydroxides there may be mentioned potassium
15 carbonate, caesium carbonate, triethylamine, pyridine, potassium hydroxide, sodium
hydroxide and lithium hydroxide. Even more preferably, the coupling reaction of the
compound of formula (IV) with the compound of formula (V) is carried out in the
presence of potassium carbonate or triethylamine. This reaction is moreover
advantageously performed in a polar medium composed of one or more polar solvents
20 selected from water, alcohols, ketones, ethers, amides, DMSO and acetonitrile. Preferred
alcohols are methanol, ethanol, isopropanol and butanol. The preferred solvents also
include acetone and methyl ethyl ketone among the ketones, tetrahydrofuran,
methyltetrahydrofuran and cyclopentyl methyl ether among the ethers, and also N-methyl-

2-pyrrolidone among the amides. Even more preferably, the coupling reaction of the



27,10 3.288 27.86 3.200 30.34 2.943 Besides that, form|l of
4-{31ci s- hexahydrocycl openta[ c] pyrrol -2(1/fryll propoxyl- 10 benzam de
hydr ochl ori de has been characterised by RRanan spectroscopy.

Si gni ficant peaks were observed in the followi ng |locations: 1676 em
1606 cm, 1564 cm 1, 1152 cm !, 830 cm1 and 296 cni. Alternatlvely
form 1 of 4sqmpoynd_efefosmylar d¥Y cYidhdie spapgype rd| fozr(lqlm) I BppopeRed 0 2
benzam de hydraehlfitideniTRYe &8 wH&idptPhhs &k, the X-ray powder

di ffraction diagram 15having the 8 significant |ines given above and
al so by a Ranan spectrum having a significant peak at the |ocation
1606 cm 1 O; &@%Qsecdpréduc% ﬁhlfl%}tﬂﬁ M"eln ac?cf %é&x@U bife E&ﬁff@uﬂ@%f H?ﬁula (IV)
advant age o | owi ng especially rapid efficient filtration and

al so the pr Wpihr ati ospmgoupharafac Gumnileal (Ybr nilk at latiers ffavipeejerably  4-(3.3-
consi stent onposition, which is especially
advantdgeougﬁgﬁ%ﬁgéﬁ%gﬁ’?%%ﬁ%[atlons are intended for ora

adm nistration. Furthernore, form| of

4-13-[ci s-hex W dr ac cl gpe P 1/ X
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an extended ticul ar di s for te a

T ght . a8 croB- ergest pBST 515 HeuBRe RS sopGPRR] ¢isie and
4- 13- [ ci s- heypbyaiobary elodpepéadl ] pafereal foRthikkAl fqnln}nﬁnncqmpxy} benzam de
hydr ochl ori de has been found to be very stable over periods of up to
18 nont hs under the following conditions: at 25C with a humdity

|l evel of 60&piithallydaeibbaphiag oBfforpely@s Ryheaas tht@nd af t130GIt Mbrfatian step is
hum dity leé@ﬂ of 65%in a doubl e bag of polyethylene, at 30Cwith a
humi dity | edvects BsspRllisati®dupl e bag of pol yet hyl ene. Anot her aspect
of the invention relates to crystalllne forml| of the free base of
4-{34ci shexahydrocycl opent a[c]pyrraol -2(111) -yl t ropoxyl benzam de

obt ai ned ackdf dPpglanh i HaPEiSE dis thie surhesis PragsevBakesii Bosistoarhiaip dhe

formis wel L& h&led and; fae[rcfs%kémdfo%g 1 AH G| hyBrol- i@h%t]gfopbmbmhme

form and i sol atl ng, he course of the sYnt hesi s process for the
hydr ochl or i gilugive o#mmsals(qc}orﬂw& Py iadistisl sk apd nﬁb@%%@ehwlogue
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(espemally 4-(3-chloropropoxy)benzamide) present in the batches well below the

regulatory threshold.

The compounds of formula (V) wherein Y represents a group -CH,-OSO,-R wherein R is
a (C1-Cg)alkyl group or a -C¢Hs-CH3 group and the compounds of formula (V) are new
20 and useful as intermediates in the synthesis of compound of formula (I). The compound of

formula (V*°) is also useful as intermediate in the synthesis of compound of formula (I).

The invention relates also to crystalline form I of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-
2(1H)-yl]propoxy}benzamide hydrochloride obtained according to the process described
above. This crystalline form is well-defined, perfectly reproducible and consequently has

25 valuable characteristics of filtration, drying, stability and ease of formulation.



Crystalline forml|l of the free base of the compound of fornula (1) is
characterised by its X-ray powder diffraction diagram having the
followng diffraction lines (Bragg's angle 2 20theta, expressed in
degrees +0.2): 6.25, 12.55, 17.74, 18.19, 19.43, 20.72, 21.00, 23.50
and 27.00. More specifically, crystalline form| of the free base of
4-{31ci s- heapigling foray k phihe rroapplnsyefriptmwy () i) chpracisrisidoan Bany anérs

| s char act egiidefod #hiREhabike HAGRGWIRY diPRWHST 1ifhs (180 A Dinsar d
bel ow, meas_ulred (l),ISi n%r a I%AN%\I ytiocaIIQ%/(' lPert PFoSflg/P[%g%S %frad%@n&?s&
with an Xi Galdegragsoi0-ditleédorl7-84hd 88RpredSed3 B, et ¥rs 2080 1anAd03bsi ti on
(Bragg's angle 2 theta, expressed in degrees 0.2) and interplanar

di stance d (expressed in A) - 8 - Line no. Angle 2-theta (degrees)

| nt er pl anarMdiesspgnifieal (yA)crystadlRts fbam 113af 2-{3 AciSBexphpdrocyglopgnta4]pyrrole’t1 4)-
18.19 % 873y1]§3ropoxy}benzamide hydrochloride is characterised further by the X-ray powder
diffraction diagram below, measured using a PANalytical X'Pert Pro MPD diffractometer
with an X'Celerator detector, and expressed in terms of line position (Bragg's angle 2 theta,

expressed in degrees +0.2°) and interplanar distance d (expressed in A):

Line no Angle 2-theta Interplanar
) (degrees) distance (A)

1 16.97 5219

2 17.84 4.967

3 18.90 4.690

4 20.32 4.366

5 23.87 3.724

6 27.10 3.288

7 27.86 3.200

8 30.34 2.943

Besides that, form I of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}-
10 benzamide hydrochloride has been characterised by Raman spectroscopy. Significant
peaks were observed in the following locations: 1676 em’, 1606 cm™, 1564 cm™,

1152 cm™, 830 cm™ and 296 cm™.

Alternatively, form 1 of 4-{3-[cis-hexahydrocyclopenta[c]|pyrrol-2(1H)-yl]propoxy}-
benzamide hydrochloride may be characterised by the X-ray powder diffraction diagram
15 having the 8 significant lines given above and also by a Raman spectrum having a

significant peak at the location 1606 em™ or 1676 cm™.

Obtaining this crystalline form has the advantage of allowing especially rapid and efficient
filtration and also the preparation of pharmaceutical formulations having a consistent and

reproducible composition, which is especially advantageous when those formulations are



19.43 4.565 6 20.72 4.284 7 21.00 4.226 8 23.50 3.782 9 27.00 3. 297
In addition, forml of the free base of

4-{34ci s- hexahydrocycl opentaf[ c] pyrrol -2(IH) - yl]propoxyl benzam de has
been characteri sed by Raman spectroscoﬁyf Si gni ficant peaks were

observed in the followi ng locations: 292 cm1, 618 cm1, 1045 cm1,
1483 cm 1, 1%@Ble¢mier 2@33 dinistratiant o FWARCTNXEy , f0r nf | f tieslayhsse-
base of 4-{3ykbschpxalyiyasysh aRenhap&yPynthidd (ldtochloride has noteworthy
yl ] propoxy} benzam de nmay be characteri Sed by the X-ray powder

di f fract i onpPeirageses imaediaty disselugosi gni fi cant |ines given above and

al so by a Raman spectrum having a significant peak at the | ocation

1683 cm 1. Finally, forml of the free base of

4-{3-[cis- h@hafiymrtbqrw Qbftygquaﬁ @\]fﬁgipmtm ste@(e]_tp{)allow;@}s storage for an extended period
yl | propoxy} rni . ct.er.i . ol.i d-
spectrogcopsﬁﬂé? ni ?ggﬁ%n%éiﬁgﬁﬁgggﬁﬁﬁég?@@ﬁaEﬁgf?¥f§<%%ﬁ$§%%§?ZQMB
ppm 127. 2 ppwificdid8. Goppml 82 44 3fpinhedb@didcysmpeaald]py#8l-2Z 1 fpmiprivboxe} -

precisely, the 1%% Cp/ . 0ss. Pol arizatio | C %Je Ly &L
Spectra have EARF Ao daghlen SR B8k Mat B3l MG B U s
no. Chem cabnd&httetfol{®RhgJonBe@ks:no. Chem cal shift (PPm 1
- at 25°C with a humidity level of 60% in a double bag of polyethylene,
10 - at 30°C with a humidity level of 65% in a double bag of polyethylene,

- at 30°C with a humidity level of 85% in a double bag of polyethylene.

Another aspect of the invention relates to crystalline form I of the free base of 4-{3-[cis-
hexahydrocyclopenta[c]pyrrol-2(1 H)-yl]propoxy}benzamide obtained according to the
process described above. This crystalline form is well-defined and perfectly reproducible.
15 Obtaining this form and isolating it in the course of the synthesis process for the
hydrochloride of formula (I) described above make it possible to eliminate a large

proportion of the genotoxic impurities present in the batches.

Crystalline form I of the free base of the compound of formula (I) is characterised by its
X-ray powder diffraction diagram having the following diffraction lines (Bragg's angle 2

20 theta, expressed in degrees £0.2°): 6.25°, 12.55°, 17.74°, 18.19°, 19.43°, 20.72°, 21.00°,
23.50° and 27.00°.

More specifically, crystalline form I of the free base of 4-{3-[cis-hexahydro-
cyclopenta[c]pyrrol-2(1 H)-yl]propoxy}benzamide is characterised further by the X-ray
powder diffraction diagram below, measured using a PANalytical XPert Pro MPD
25 diffractometer with an X'Celerator detector, and expressed in terms of line position
(Bragg's angle 2 theta, expressed in degrees £0.2°) and interplanar distance d (expressed in

A):



173.2 10 59.7 2 162.2 11 521 3 132.4 12 44.5 4 128,6 13 42.8 5 127,2
14 31.5 6 119.2 15 30.8 7 112.2 16 30.2 8

10

-8-
Line no. Angle 2-theta Interplanar
(degrees) distance (A)
1 6.25 14.131
2 12.55 7.049
3 17.74 4.997
4 18.19 4.873
5 19.43 4.565
6 20.72 4.284
7 21.00 4.226
& 23.50 3.782
9 27.00 3.297

In addition, form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
yl]propoxy}benzamide has been characterised by Raman spectroscopy. Significant peaks
were observed in the following locations: 292 cm’, 618 cm™, 1045 cm™, 1483 cm™,

1568 cm™, 1683 cm™.

Alternatively, form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
yl]propoxy}benzamide may be characterised by the X-ray powder diffraction diagram
having the 9 significant lines given above and also by a Raman spectrum having a

significant peak at the location 1683 cm™.

Finally, form I of the free base of 4-{3-[cis-hexahydrocyclopentac]pyrrol-2(1H)-
yl]propoxy}benzamide has also been characterised by solid-state NMR spectroscopy.
Significant peaks were observed at 112.2 ppm, 119.2 ppm, 127.2 ppm, 128.6 ppm, 132.4
ppm, 162.2 ppm and 173.2 ppm. More precisely, the >°C CP/MAS (Cross Polarization
Magic Angle Spinning) spectra have the following peaks (expressed in ppm + 0.2 ppm):
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dosage can be varied according to the nature and severity of the .
di sorder, tHMESH¥ PRUSHY 4B |tWePH%}tf@rVé?HﬂSYé?e§wa‘ﬁ]é“& & hAePS R gielablsh e

patient. TheefsREUh tHOSS@MBN N L 1t3@fah@B&}%hé@eﬁaﬁoﬁﬁpd@&d&ﬁﬁss@&){md iwith
one or nore admnistrations. Preferably, crystalline form

of 4-{3-friSrohest AE5iHe é@mtb@éwaf[g@ﬁmweéﬂmem%l@ﬂ AR ip rﬂé)epESW}‘?ﬁé é &ifcde
hydrochl or I&iﬁ)raa‘»s aa@lemwnsoteﬁ&@@ly@érac@lw yyrfa%?es ob&NPES $EH. %urt)ﬁe%‘é‘né?ﬁﬁz@
equivalent) of 2 ng, 5 ng a ng (or, that is to say, 2.2

5.63 ng andligasesmerg especiay tﬁggﬁedcm oﬁ:lzl@r@*;xer sm@a&mlwnh&l@ﬁm&%w
illustrate e d sub 1 d
4-(3-Chl or o(%%gsﬁlo%‘?%ge{%ggrﬁ %ggfe E%Q%Q}pfi gmerhﬁirf(r)g(m earrllz aSPn Cc%t . emelrmlilsc;:]
of potaSS|Uhn@awbmnéubmamﬁwaﬁiWdeﬁWhU@n@ﬁltr|Ie are introduced into
a reactor. The mxture is stirred and then there are added 24. 14 kg
of a solution of 1-brono-3-chloropropane. The reaction mxture is
heat edicat rBfeliuvenfior redatdsclsogo pﬂﬂ’hmceu(imﬁomposn'smad@mdism ashetiteghgredient
state, the m thlur e Ifosfmt h?n 0%00% ﬁg Igczs—heix%h nd Ly n?a[ﬁgyrril’igllgjo}gl prcgp%giy}

cake i s wash %? % h Water and ggg gt
product i s tebtamitdeblydrochtdnige,f @rcnysclling fpmmﬂeihts ﬁneeaaaya edgethof WSR%xe or more
Mel ting point: 144C Preparation 2:. 4- xopr benz m

a5 5 o BT Bo T TR e cReintnt i, R b RER A e h SR
g of pot aSSdcbﬁfdﬁ@ﬁ@ﬂi@&ﬁx&nﬂdrﬂthbﬂ&hn@fbe%eaﬂﬂcﬁﬁﬁmﬁgldﬁad those that are suitable
3-chl oro-1, t hox ne are added to a fl ask.,K The actl
P’ & T P ArANEr D DB R0 R o, Sl utoReelo PRG! AT p At Jiblgts

added. The caggée@tgsanpiag%abm@umama@tcagsumstlbzeagémyéupgmba&sgcreaﬂg olift@ents,
the organi c phases are collected, washed with water and concent r at ed

under r educkEmygessigicgtablepiepratiefiscdrinkablg gysaensiogs ?’H{Cthﬁ%(m&gf'l}’i’? of a
powder

The useful dosage can be varied according to the nature and severity of the disorder, the
administration route and also the age and weight of the patient. The useful dosage varies

20 from 1 mg to 100 mg per day, in one or more administrations. Preferably, crystalline



20in a yield of 89% and with a chemcal purity of 95 % Ml ting
point: 108C Step B: 4-(3-0xopropoxy)benzam de 5 g of the product
obtained in Step A, 100 ml of TI-1F and 94 nL of 1N hydrochloric acid
solution are added to a flask. The mixtlfre is stirred at anbient

tenperature for 1 hour. The aqueous phase is extracted with
di chl or onet feamé, ofarfd{ X lsérhexity dcgdetcotapipysios2@ fe-yprpent barzeuida niebalro-

reduced pre P t rm. idin.a
yield of oo Bare e FipRLAGHE ualld Rt ApERich By BOELLO LM Hlo ) S 4 e
4-{3-fri s- Hexdydg Geytbdtapenta 2P pyg, 5 6B n(ahd 23 59 M gurf tpdwyiidokinrdan de
S5hydrochl oride Step A

Tet rahydr ocycl opent al ci pyrrole-1, 3(211, 3al-1)-dione Load 1 kg of

di et hyl 1, 2Tleyaopéntharedeloaribowyicaliccnamdod.. 02 kg of 27 % ammoni a
into an autoclave. The reaction mxture is heated in the autoclave at
a tenperature of 130C for a mninumof 4 hours. After cooling to 60C
and depr essPrepagitioal: 445-AMvraprapoxpberzamidol vent is carried out. The
residue is then subjected to pyrolysis at 280C for 1 hour. The im de
is purified by distillation in vino (4-12 nbars) at a tenperature of
f/ OOKJ/ie | After10.sRg 6;((48 gﬁcﬂrosiyfbenzfahﬁde@l(ng:)legkﬁtpa)iéﬁsuﬂblb@;b@&& zinﬂ]8a k¥ ioe%métdffém%
0 ting point t e . Cis t ahydrocycl opent a rrole

kg of the iHFgirogreedinga gaC%oT hg TR IUESS SR gt era%fa Bdod P14 ke o a

di oxane ar eso@RES 1ibRsHo- @-chl%%trcﬁfane The rera@tﬁﬁatrhﬂﬁlré’ﬂs&%té&aﬂ r§ﬂ1§<tﬂof & gslirat
a tenperature of 265C and under hydr ogen pressure of 205 bars until

t he absor pt V8§t 605y dy et inj &e b@ﬁ&rfeeff@ Mixfufcgis tf@a@P?lﬁ@mo?Ctaﬁé filtergd 1 e,
the cafeal ysfjidrSaifd ib Wakird vt wat&anBYIh QERNALL AL ITHY QIS afdécthp@aﬁged in
into a separator and then 0.37 L of water is added 8 The pH

adj ust ed t ohafqsm o5 powder in Axieldoliyg Yaddi ng sul phuric acid 96 % The

| ower, aqueous phase is drawn off After adding 2.5 L of water, the
resi dual di oxane is removed by azcotropic distillation with
moni t or i ng Meltinheoinei443€t i ve i ndex. The pH is then brought to 13 by
addi ng 30 % sodi um hydroxi de solution. The title product is purified
by azcotropic distillation with water to obtain a 30 % sol uti on by
wei ght in aPrepatationf2: 833-QxopEPorybizamide
4-0-fris-Hexahydrocycl opent al ci pyrrol -2(" IWyl | propoxyl benzat ni de
13.35 kg of 4-(3-chl oropropoxy)benzam de obtai ned according to
Prepar at i onStdp 4 IGﬁBSIk@hnymppmaﬁgnmmwéﬁrbonate and 168 kg of
acetonjtrilg.are in eact or t ur

stirr e{é. Th52)r0 o oé {{Hydd ox'ygeérgglamgﬂ??i ?tassmm carbona%e 10 mﬁ of M and
ci s-oct ahydma’xyg Iof)|Ge::htcﬁxcﬁ-(t]lprwth@lyerdpmeaarBOid%datque(ﬂa& Slthe Utacting nZiftuie Is

of water. The rea m xture | refl ux t all th .
otarci ng mGer a THsC bR POUR LD ik S ort 4 The Rutealidgse i
The mi xt ﬁr eextr&clted)witsdthtypadéﬁte Eﬁfthé@‘ahb%tgﬁglcl;]phh%egﬁﬁdo?é@emhﬁd widhtvater
water. The title pro is obtained in 5the formof a [ n a
yield of s1an%°a?f&nwt?6ﬁur&*e&f?émeéénresw .ﬂﬁ PE1dueigapbiaingd i tﬁa\krmé)( 866%4%
MHz; DYBO- dﬁay&@@!ﬁ‘)@%aﬁ@wﬁtﬂacﬁé?hmalp@n Jie3 .. 7. 79 (bs, 111); 7.14
(bs, 1H); 6.95 (d, 211, J=9.0 Hz); 4.06 (t, 2H, J=6.5 Hz); 2.57 (m
21-1); 2.48 (m 2H); 2.44 (bt, 2H, J=6.5 Hz); 2.14 (bd, 2H, J=7.5
Hz); 1.86 (Mtiinldoknr #86c5 Hz); 1.65-1.55 (m 3H); 1.45-1.38 (m 111);
1.37-1.30 (m ﬁé? I0where bs: broad singlet; M: broad doublet; bt:
broad triplet Characterisation of the product thereby formed, using

the techni qygsp 9l ¥eBydPo tpBBl-Enik 1O 8, denDnstrated that the
oystalline TormJof the frée base was obtained Step

413- ki s- Hexahythe oyadherditineddl Hiepriel 100 ml of THE wng e Géoéfyl}l‘b@rdz@hma acid

hydr ochl origg, 489 a%¥ask. T t tirred at tt ture for 1 hour. Th
B I5OT e o sRuipr &t a3kdd adfaskc The mixture is stred ot ambint termperatyre for | hour, The

and



122 L of water are introduced into a reactor. A solution of 6.81 kg
of 37 % hydrochloric acid in 11.54 L of water is also prepared. 13.75
kg of this acid solution are added to the reactor. The m xture is
stirred for 1 hour at ambient tenperatute, and then for 1 hour 30

m nutes at 60C. The suspension is filtered in the hot state and the
filter is thewows phasd is 7¢xtaptedh witht ékhlomnﬁﬂlauenandcﬁﬁngtheicsg&tnhtemhases are

carried out f keepi t he const in.or . to
obtain an |s§)}%?ljg%geﬁio e Exﬂ%é?dedé;tr E)ur h§/pf.0&/ i %gtamﬁi‘;é’% esfb'i“%Bf 515@&{ Je?
0C and t he picklafPbtatel it achwdcal purwasﬁmj%w th isopropanol. The title
product is finally obtained in a yield of 89 %and with a chem cal
purity greater than 99 % Char acterisation of the product

t hereby f ar Ersinpladi ng-BHeistbaBRydrd&1odpetat]pyirdEI)-Afprép@Sl Ben2amide
denonstrat ed t hat th?. gr&/ﬁf alline formI| of the hydrochloride -was
obt ai netd Step E: ydrochloride

4-(3-lcis-1l exahydrocycl openta[ c] pyrrol -2(1H) -yl | propoxyl benzam de

hydr ochl ori ? doriochl oride salt obtained in Step Dis
recrystalli YRR B UTIPH o SFE ) @988 kg) and water (37.4

L). The m xLekdel lkgsofrtﬂ@ehﬁd Btyddpbhtied @ibodRaBhnit 85ke Jhey %Qirrl—}ﬁdn@anln’tosan
- U- filtered in the hot state and then rinsed vmtffy'n i sopr opanol

Crystal | i sat{iesirves lhavaretionintixtytedia heatedsig the apfpslaye it fcBpPgiusnpink 387G & a

at that tenpafabmr & i%uAOA%en%ﬁﬁlgbt@fW@ éaaldégre%ﬁkaﬁgnt Bud ?&m&f bEihe
several hours, the product is isolated by filtration. washi ng

wi th i ¥opr ofPAYBI IS camiigd opt: [Tae msmwthisrss@wp@fi feByrphysis ﬁta2&oo€ prof hepr. The
powder in ajp % t h r bhRapq 99
povder 1 ukielhiefiu 3, ANty e BPETheGl) UL Ehk-Aneal el hatnd
formed, usigfatitiethedidnraguelds efitvined inn yiIheRN68s 4 to 5, denonstrated

t hat the crystalline form| of the hydrochl ori de was obtai ned Exanpl e
2: 4-13-jcis-Hexahydrocycl opentalcl pyrrol -2(1110-yl | propoxy}benzam de
hydr ochl or i #elligg pginip89°C

Tet r ahydr ocycl opent aki pyrrol e-1, 3(211, 3aH)-di one The procedure is the
sane as that described in Step A of Exanple 1. Step B:

ci s- Cct ahy d¥tgrictiopentiadredpipperséfe/pphelepr ocedure is the same as that
descrifed in_S aml . A5Step, C . : .
1t 10t s- Al s ofSBER. Sio orpest Sty 294 7 beb sxgusaniadiddue

15. 2 kg (ﬁf dﬁéac(té}- id:‘hé e GO B Y lmlenmmade terdidrad@e kog 265°|C and under a hydrogen
cis-octa rocyc rrole in 30.% equs sol uti
of water, y é‘ Sp@? Lﬁ %&%&fﬂ?ﬂm@ﬂ@’ i&h%gqgﬁﬁ IHFoR Ftét ﬁgFra‘Pﬂo Be gf g‘%

i ntroduced neaitttcﬂ e c&alQ4t0d filtckbeoffeact i on m xture is stirred and heat ed
at reflux til all the startlgg terial has been consuned
reaction m xiUparaegnatiqn fiquesy ageggdse ity aspreratpend thenysi hf Olfl"‘[afeét‘se%ﬁd%d

washedow t hrig gH X¢ bdjest@f tol $ QAT SPeR0thard B thyWakiR sul NEridPEAEWSt%] Bhe lower,
obtained in the formof a powder in a yield o % and with a

cheni cal pudPeays GhaseFograpp olingeser -1 ofpater, [’91%(95’6631 dxpERg is rgmeed
(d, 2H J= %y%zkgtboplcmgtglaﬁ% with |mcfn)tor117g é‘-fqthé Fé?mct;l\)é')md& 9§e ﬁ}q is thkh brl)u%
HZ) 4.06 (t, 214, J=6.5 Hz); 7 (m 2H); 8 (m 2H); 2.44 t,

214, 5=6. 5 )3, by atldingif "/QFPdlgm7h>5ir<Hzc}ef soﬂutg@ (Té?? titfe] produ s Epuﬂﬁy by’
1.65-1.55 (ot m ;
wher e bs: brooéd gl)drﬁséﬂig?& %rg?&%t%oag% gl uab?IO(% %ngﬁp%}gég&alg t“agfeldléf& 5

25 Step C: 4-{3-[cis-Hexahydrocyclopenta[c]pyrrol-2(1 H)-yl]propoxy}benzamide
13.35 kg of 4-(3-chloropropoxy)benzamide obtained according to Preparation 1, 10.33 kg

of potassium carbonate and 168 kg of acetonitrile are introduced into a reactor. The



Characterisation of the product thereby fornmed, using the techniques
given in Exanples 6 to 8, denonstrated that the crystalline forml of

the five base was obtai ned Step D
4-{ 3- ki s- Hexahydr ocycl opent al ci pyrrol - H 11Tyl | propoxy}benzam de
Shydrochl oride 16.49 kg of 4- {3-[cis-hexahydrocycl

opent a[ c] py FYePeag stiedy These e Pa Kglet cig-g¢ yelbpeatagtpyreole in
¢ tipyedy T d&f&ﬁl de@A4-dfrikglef @@dk@@i tede ]

6.76 kg of Qgﬁ%ﬁf&g&sesgluﬁgﬁ‘%% Bﬁ/xgc{thCEhé){eb&loﬂ%thu?quhéa%edggréﬁﬁ Qhitit all

water are introduced into a reac e mxture is stirre a

heat ed at 5the sfastingl maistial havibeemionsumed. iThen meter {13.3 &) édaddad.t e thigture is

state into r o)

a5 kg of CoRERBBIRARS Rn AR DUNREAAA O e i AEREADSHANE in

of acetne tedoradefedolRéin adeld of Babaendiwithch clhcmlcalQ)umtymﬂ%% and t hen

coi 0" oot i AE P HENED St DYED B A0S 2's3 b bl L U 7t
for mt of ?hpcmdm) b195 dd,VirE 1€ 0 HzB3 5. 0% (g 128, Wed. 1Ha); lee{(m;;ﬁh) QgﬂXi(]Eny2H) 2.44
oy the TRl does et i 2o ) 88 & Sehi L T a8 1. ok
crystal | i nel #o1m8l(mefH); henhyﬂr@g_bﬁprl de was obtained Exanple 3:

v oc o B SRl Rl 25 P OPOXY ! Penzam de

Tet r ahydr ocgeh-apenisbh 6 py wdzzh@wﬂer’é& }fn%@i"l)zszﬁ% ap ?ec%Q pbys?' gWeQ GBI %
the sanme as that described in Ste of

ci s- Cct ahy di°SeJerapeted e %FWMa@lnTﬁé”mdr%él@af@? éaﬁes}mt? I‘?éta%#e as that
described in Step B of Exanple 1. Step C

ci s- Cct ahydr ocycl openi a[ c] pyrrol e hydrochl ori de 2 of

ci s- oct ahydi@té it~ é{eéq@iﬁoﬁxﬂl@eafﬂé]mryé-éI’J\féd/l]ipmpﬁz@/} nzgfiidet hanol
in a flask. h‘gp&h;’gﬁggl ution is cooled to OC, and there are then added
1.64 niL of concentrat ed hydrochloric acid solution (11M. The
reactiBn m ke &gi ef dtidrlcecheathygocydapenByimimli2@s)hEpropexyheinagnide and
concentr at 6@2%’1 P&vaﬁ%ﬁ%QﬁgodBEe%séﬁr eac‘:[&eA %ﬁl‘l\’%ﬁ 9Pe. %1 ?%g%lf 37 "Vsh?(}roch'io?lg
in nethyl tert- et he IS I'sO

filtration dcid inhid. 5f4oI|c m‘ (whtealsszdm }depamectalywlkgl oﬁthx@&x%c&utcbnvam hddad to the
chemical p

St epD: 4- ISF%%Cg&hgégg dr Becl\:/% 1geen lhflf)rya:tr 6‘?%62( ?Ln%mnl‘rf“' p?’ dp% F%elng%%
de hydr ochl ¥rmuieted %60’?@ me smpenpmoamﬁltembmahmhﬂ stare ﬁrdetpe ﬁ],ter]is thon ginet
sodi um tri aeet 0x boroh dr d mL, of. trjnethyl
ort ho1£Ta or mat c%"ar eyad et Yeﬁ Edé‘g? é%urT:qLe rcarrﬁ%e‘?ué Oé.‘r g‘e ng?{e’alffc?Bﬁg fh?g VBIF‘XW
t he corrpourtdmghxttamn@rderl to dBra@pad &bpropandl/witderatie A9/ 10ThBIpxdduteisiisblated at
heated at 1Q 4 50. m ny tes and qQol ed t nbj. ent .

t enper at uréD C tg © RIFEPIHE R ?H’ﬂgé‘s ‘333215$l‘i"r‘t§t‘%9(?r%§? C'&E 4l profiush Is fppddy
aqueous phaﬁﬁlﬂleﬂ €% bTeBCo 89 Wahdwrl Byhended baxitg greardhhhencd. he organic
phases are conbi ned and washed with water. The organic phase is dried
over MgSM4, filtered and concentrated under reduced pressure. The

resi due i s cusReNdaton Qm@pﬁoa@d@mp@y}%/rﬁ@atﬁrngrwfe%@qdep g;vaem%%ﬁzm
of hydrochloric acid. The reaction mxture is 15heated at 40C then

cool edSt o 5C3 FROHFBe e thecrvgeling amby/ #i Pydadiasidemas oligeér m of a
solid in a yield of 33 %and with a chemcal purity of 98 %
Characterisation of the product thereby formed, using the techniques

gi ven in Exdapd:esialcisoHeahvioariepiralethyrnbi(lHhalpogevtieniandds orm | of
the hydrochlanige,.was obtained

The hydrochloride salt obtained in Step D is recrystallised from a mixture of isopropanol

(264 kg) and water (37.4 L). The mixture is heated at reflux for 45 minutes. The solution is



Exanple 4: Crystalline forml of

4-{34ci s- hexahydr ocycl opent a[ c] pyrrol - 2( 1M20yl ] pr opoxy) benzam de
hydrochl oride Prior to recording the X-ray diffraction diagram the
sanpl es obtai ned according to the procedare described in one of
Exanples | to 3 were mlled for 30 seconds at 30 Hz in the presence
of 100 [IL ﬁ)lterairihyhtrlumgta@tahéﬂwh rpegd wigOisergoholaCyistadishtingrie thee frtitidted a4
25-m stai t i i -

25recor di ng o Iherara i tEhd R bRl Db 30 hER e e pogisd o
Pro MPD di f(f°Caodtﬂmresteeeralv\mmhrs athexprﬁétlmeriatimlatctbfoycﬁkumimndzeftert Washing with
foll ow ng condltl 5 kV urr e

Vount | ng. CRATSRPRes itk e isSBlRd ke o BT ihge i o wagene
A, 5K al phawizh aeheali@hgirdty gleabbddds9A%. K al pha- 2/ K al pha-1 ratio: 0.5
Measur enent node: continuous from3 to 55 (Bragg's angle 2 theta) in
increnents of 0.017, Measurenent tine per step: 35.53 s. 10The X-ray
powder di ffMazﬁhg'm rd:izlagzclamof forml of the

4-{3-[ cts- hexahydroeye ent 2(1 )r opoxyl benzam d
hydr ochl or | d&7¢4&res ?J}t}? 26“ ”[ée %@Yp%’r&e LR @téf %6 gm@%a@ﬂef gn
(Bragg' s anglsededndkvedidd hexié £5800ink PorAQQf B8 yarsiddridewtls @bialRAAr

di stance (expressed in A) and relative intensity (expressed as a

percentage relative to the nost intense line). The significant |ines

are col | at eghanfhié Be 4 3|&Ml@gal{y@mc?clobéd?ﬁcﬁ)?rmﬁﬂ%/b%y?}'p?%ﬁﬁ%‘}lfeﬂﬁﬁh@@s)

I nter pI anar I stance | atTve intensit 5.219 9.7
hydrochlorlde

Step A: Tetrahydrocyclopenta[c]pyrrole-1,3(2H,3aH)-dione

The procedure is the same as that described in Step A of Example 1.

Step B: cis-Octahydrocyclopentalc]pyrrole

The procedure is the same as that described in Step B of Example 1.

15 Step C: 4-{3-[cis-Hexahydrocyclopentafc]pyrrol-2(1 H)-yl]propoxy}benzamide
15.2 kg of 4-(3-chloropropoxy)benzamide, 40.28 kg of cis-octahydrocyclopentafc|pyrrole
in 30 % aqueous solution, 63.84 kg of water, 21.48 kg of isopropanol and 14.39 kg of
triethylamine are introduced into a reactor. The reaction mixture is stirred and heated at
reflux until all the starting material has been consumed. The reaction mixture is then
20 cooled to 20°C, before being filtered and washed with a mixture of isopropanol and water.
The product is obtained in the form of a powder in a yield of 83 % and with a chemical

purity of 97 %.

'H NMR: § (600.13 MHz; DMSO-d6; 300K): 7.82 (d, 2H, J=9.0 Hz); 7.79 (bs, 1H); 7.14
(bs, 1H); 6.95 (d, 2H, J=9.0 Hz); 4.06 (t, 2H, J=6.5 Hz); 2.57 (m, 2H); 2.48 (m, 2H); 2.44

25 (bt, 2H, J=6.5 Hz); 2.14 (bd, 2H, J=7.5 Hz); 1.86 (qt, 2H, J=6.5 Hz); 1.65-1.55 (m, 3H);
1.45-1.38 (m, 1H); 1.37-1.30 (m, 2H)
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where bs: broad singlet; bd: broad doublet; bt: broad triplet
Characterisation of the product thereby formed, using the techniques given in Examples 6

to 8, demonstrated that the crystalline form I of the free base was obtained.

Step D: 4-{3-[cis-Hexahydrocyclopentafc]pyrrol-2(1 H)-yl]propoxy)benzamide
hydrochloride

1649 kg of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}benzamide,
16.36 kg of acetone, 6.76 kg of concentrated aqueous hydrochloric acid and 18.96 kg of
water are introduced into a reactor. The mixture is stirred and heated at 50°C for 1 hour.
The mixture is then filtered in the hot state into a second reactor containing 57.67 kg of
acetone and 1.65 kg of water. The mixture is then brought to reflux and 73.32 kg of
acetone are added. Reflux is maintained for 10 minutes and then cooling to 0°C is carried
out. The product is filtered off and the solid obtained is washed with acetone. The product
is obtained in the form of a powder in a yield of 85 % and with a chemical purity greater

than 99 %.

Characterisation of the product thereby formed, using the techniques given in Examples 4

to 5, demonstrated that the crystalline form I of the hydrochloride was obtained.

Example 3: 4-{3-[cis-Hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}benzamide
hydrochloride

Step A: Tetrahydrocyclopentafc]pyrrole-1,3(2H,3aH)-dione
The procedure is the same as that described in Step A of Example 1.

Step B: cis-Octahydrocyclopentafc]pyrrole

The procedure is the same as that described in Step B of Example 1.

Step C: cis-Octahydrocyclopentafcpyrrole hydrochloride
2 g of cis-octahydrocyclopenta[c]pyrrole are dissolved in 10 mL of ethanol in a flask. The
solution is cooled to 0°C, and there are then added 1.64 mL of concentrated hydrochloric

acid solution (11M). The reaction mixture is stirred at 20°C for 30 minutes before being



15The foll ow ng paraneters were thereby determ ned: nonoclinic

crystalline unit cell, unit cell paraneters: a = 10.6621 A b =
10.4945 A, ¢ = 15.6542 A 1 = 101.949 space group: P 1 21/c 1 (14)
nunber of nolecules in the unit cell: #20- volune of the unit cell:
V1l 11 = 1713.637 A3 - 17 - - density: d = 1.2590 g/cnB. Exanple 5:

Cryst al | i necohesmirated ghdet-ré¢Bick€ pstuex dhy drroiopch ppenisafticlep yr methyP (etHutyl

yl ] pr opoxyl ) r i . s . 0
4-{3-[ci s- h%%’gl%ggar%?& gfégoggﬁp é%f’%%rﬁ rbi?{l{r@é%& H'—Bh-e ;?rfnp?foap%&lglm %glr%da%g eA’
5 hydr ochl omddethvwashenial moieol ¥d. by Ranan spectroscopy. The spectra
were recorded in reflection node (PerkinEl ner) and transm ssi on node
(Cobalt) with laser focalisation of 785 nm and 830 nm respectively,

usi ng a CCOudetgepdiar 126Te wavel ength shift depends on the nmateri al

and is characteristic of that material, which allows analysis of the
chem cal conposition and of the nol ecul ar arrangenent of the sanple

studi ed. Thfiespectba ar e/-i0aethbBdiocycloprniofd]h@ed/i 20w eopbhc) Perdamide
| aser power of 4100, mA a spot size of 100 um five exposures of five

seconds andP4"%p8Ef% al resolution of 2 cml, - in transm ssion rode

with a | asey1spamerthebrod&A obMincd ibHOP CS1.88¢ of solliviMriat ASHbYroBYdRRIS UFasL
of 3 seconds. and a spectral resolutign of 2 cnr¥ 15The spectral range
expl ored raiged prbmIgnt @t dvmethynerthofeimagrare addeg inthgdisadpid e rArs hier o

2400 cm | i4adtd BRSITBSEQRpITRESbtaBed M f’ﬂegﬁﬁkﬁonpﬁ%é r¥RIi6h ARGEEVEHeatd at
the follow ng |ocations: 1676 cml, 1606 cm 1564 cm 1, 1152 cm |,

830 cml arftd"@der epminutes and then gaplpd te ambiegisiemperpiyee. fibern are dientaqded a

free base afyfadBdsiicohexahndmacy e@ﬁ’@ﬁﬁa@e[ lextracted with ethyl acetate, and then
20pyrrol -2(1/0-yl | propoxy}benzam de Recording of the data was carried

out using dheamaniyphisas ax cpapmedpryd Wishedivith mater. orhstasganigi pRhaseaiq dried over
Wel t t [ 0w i.Ld 1
erator q@néf”“' Gliteidd qgcf cétrﬁgntr‘a d LB\%&Q%L%?J‘ %’ﬁ%&g%n Fhe reyfahé ?s%%sp%ﬁ%eﬁ;{? ]a_n

current 40 Mount | ng: theta/theta, ~ copper, { ) _
wavel engt h:isapr@ag@ivater miKtued phiie Presence| odiytiochlgric aeid-3The, reactioq gnixtui is
al pha- 21K gl.phaadsdett k& i to 5°C. The product is isolated by filtration in the form of a

solid in a yield of 33 % and with a chemical purity of 98 %.

Characterisation of the product thereby formed, using the techniques given in Examples 4

fo 5, demonstrated that the crystalline form I of the hydrochloride was obtained.

Example 4: Crystalline form I of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
20 yljpropoxy}benzamide hydrochloride

Prior to recording the X-ray diffraction diagram, the samples obtained according to the
procedure described in one of Examples 1 to 3 were milled for 30 seconds at 30 Hz in the
presence of 100 pL of anhydrous ethanol per 200 mg of active ingredient in a 25-ml

stainless-steel jar containing 2 stainless-steel balls.

25 Recording of the data was carried out using a PANalytical X'Pert Pro MPD diffractometer

with an X'Celerator detector under the following conditions:



Measur enent node: continuous from3 to 55 (Bragg's angle 2 theta) in
increnents of 0.017, Measurenent time per step: 35.53 s. 5The X-ray
powder diffraction diagramof form!| of~1 he free base of

4-{3-[ci s-hexahydro- cycl openta[c]pyrrol-2(110-yl | propoxy}benzani de
obt ai ned according to the process of one of Exanples 1 to 3 is
expressed i t &PagedP kV; eirepbd) hon (Bragg' s angle 2 theta, expressed
in degrees Q. 2\ouhtiHeeiBlaARd4, di stance (expressed in A) and relative
intensity (expressed as a percentage relative to the nost intense
line). The sigfndeceappet i nes are 10col lated in the fol l owing table:

Line no. Angl egZidnhatighcdRgheesubeh AL er pl anar di stance (A) Relative
intensity CYOne tri ?.0N OcCN 6.25°14.131 6.6 12.55 7.049 16.3

17. 74 45 997 -108 alphg-2vevaleggtly 1754443 A,
- Kalpha-2/K alpha-1 ratio: 0.5

- Measurement mode: continuous from 3° to 55° (Bragg's angle 2 theta) in increments
of 0.017°,

- Measurement time per step: 35.53 s.

10 The X-ray powder diffraction diagram of form I of the 4-{3-[cis-hexahydrocyclopenta-
[c]pyrrol-2(1 H)-yl]propoxy} benzamide hydrochloride thereby obtained is expressed in
terms of line position (Bragg's angle 2 theta, expressed in degrees +0.2°), interplanar
distance (expressed in A) and relative intensity (expressed as a percentage relative to the

most intense line). The significant lines are collated in the following table:

Line no. Angle 2-theta Il'lterplanar ﬁ:;?lts?;;

(degrees) distance (A) (%)
1 16.97 5219 9.7
2 17.84 4.967 21.6
3 18.90 4.690 100
4 20.32 4366 41.8
5 23.87 3.724 15.4
6 27.10 3.288 447
7 27.86 3.200 6.6
8 30.34 2.943 21.7

15 The following parameters were thereby determined:

- monoclinic crystalline unit cell,

- unit cell parameters: a=10.6621 A, b=10.4945 A, c = 15.6542 A, B = 101.949°
- space group: P 12;/c 1 (14)

- number of molecules in the unit cell: 4

20 - volume of the unit cell: Vyitcen = 1713.637 A3



19.43 4.565 13.3 20.72 4.284 32.2 21.00 4.226 7.7 23.50 3.782 51.4
27.00 3.297 5.9 Exanple 7: Crystalline form|l of the free base of

4- 13- [ ei s- hexahydrocycl openta[c]- pyrrol-2(1H)-yl I propoxyl benzam de
Form| of the free base of -17-

4-{ 3- ki s- hexahydr ocycl openta[ c] pyrrol -2(1/-frylipropoxyl - benzam de
was char act er i sdehstyy. dRah@fP0sggant r oscopy. The spectra were recorded in
15 transm ssion node (Cobalt) with | aser focalisation of 830 nm using
a CCD detector. The wavel ength shift depends on the material and is
char act er i Sixiampdd 5:tGrgbtalime dornal of 448-h-lekhiowsogubpysta R |0 rdi2él H)-

chem cal conposition,and of. the l.ecul rrangenment of the sanple
studi ed. The spect ra/PIPROYY, W?‘Bg’%\kﬁwcg{%@%er gower of 650 rTWm;

spot size of - 19 - 4 nm twenty exposures of 0.9 second and a
fs Pg(r:nt I:‘%(;I t {)%%g{%gt I(I’(r)TQ_O?f %-{%[[Ez!s-lhéxaigggrocs}%?o%grgtg['c]pg/gglgf(1%Bf]&gg&ygt%g aGmSide
5 hydrochloride was characterised by Raman spectroscopy. The spectra were recorded in
reflection mode (PerkinElmer) and transmission mode (Cobalt) with laser focalisation of
785 nm and 830 nm respectively, using a CCD detector. The wavelength shift depends on
the material and is characteristic of that material, which allows analysis of the chemical
composition and of the molecular arrangement of the sample studied. The spectra are
10 acquired:
- in reflection mode with a laser power of 400 mW, a spot size of 100 pm, five exposures
of five seconds and a spectral resolution of 2 cm™,
- in transmission mode with a laser power of 650 mW, a spot size of 4 mm, twenty
exposures of 3 seconds and a spectral resolution of 2 cm™,

15 The spectral range explored ranges from 0 to 3278 cm™ in reflection mode and from 37 to

2400 cm™ in transmission mode.

Significant peaks were observed at the following locations: 1676 em’™, 1606 cm™, 1564

cm'l, 1152 cm™, 830 cm™ and 296 cm™.

Example 6: Crystalline form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]-

20 pyrrol-2(1H)-yl]propoxy}benzamide

Recording of the data was carried out using a PANalytical X'Pert Pro MPD diffractometer
with an X'Celerator detector under the following conditions:
- Voltage 45 kV, current 40 mA,
- Mounting: theta/theta,
25 - Anode: copper,
- K alpha-1 wavelength: 1.54060 A,
- K alpha-2 wavelength: 1.54443 A,



Signi ficant peaks were observed at the follow ng |ocations: 292 cncl,
618 cnii, 1045 cM, 1483 cnil, 1568 cni, 1683 cnf. 5Exanple 8:
Crystalline forml of the free base of_g_ .
4-{3-[ ci s- hexahydr oeyel opent a[ c] - pyrrof-2(11-1)-y|1propoxy|benzan1de
Form |l of the fr e of .
4-{3-icis-héxé%ﬁgﬁﬁgﬁiﬂB%bhﬁﬁPdiﬁyrroI-2(1FD-yIjpropoxylben;anide was
al so char act erisfdreh¥nsabied vstidtousNMR IPRCIFQBLELPY andd1e 150)iif it Sis

| 3C NIVIR spectra were recorded at anbi ent tenperature using a Bruker
SB Avance 10spd@Hdneter with a 4-mm CP/MAS SB VTN type probe under

t he foIIomﬁng]qgﬁgkhkgﬂﬁﬁ”§ﬁggﬂqﬁg%@_125.76 M1z, Spectral w dth: 40
kHz, Magic angle spinning rate: 13 kHz, Pul se program Cross
Pol ari zation w th SPI NAL64 decoupling (decoupling power of 1580 kHz),
Recycl g del fys x bsdid ] I TR Cle fidre: A ins.
Nu m);er Elﬁof s?gen}sc %%4 %V%d%p ggtlgﬁdgo}sl g{gl g%érngg 1; Ogigég‘? thg bft%girbtr?%défv\ikg&rwelﬁeé{ ?}é‘/r%\if:oed
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in the foll gw r. Ln. . o 28, -, 10 K
0. Onem cal Ch PR | Roai neerkL il Bhhs S Al By B e, T
expressed in degrees +£0.2°), interplanar distance (expressed in A) and relative intensity

(expressed as a percentage relative to the most intense line). The significant lines are

10 collated in the following table:
Line no. Angle 2-theta Interplanar Relative
(degrees) distance () intensity (%)
1 6.25 14.131 6.6
2 12.55 7.049 16.3
3 17.74 4.997 100
4 18.19 4.873 7.3
5 19.43 4.565 133
6 20.72 4284 322
7 21.00 4.226 7.7
8 23.50 3.782 51.4
9 27.00 3.297 5.9

Example 7: Crystalline form I of the free base of 4-{3-[cis-hexahydrocyclopenta]c]-
pyrrol-2(1H)-yl]propoxy}benzamide

Form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}-
benzamide was characterised by Raman spectroscopy. The spectra were recorded in
15 transmission mode (Cobalt) with laser focalisation of 830 nm using a CCD detector. The
wavelength shift depends on the material and is characteristic of that material, which
allows analysis of the chemical composition and of the molecular arrangement of the

sample studied. The spectra are acquired with a laser power of 650 mW, a spot size of
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4 mm, twenty exposures of 0.9 second and a spectral resolution of 2 ¢cm™', The spectral

range explored ranges from 37 to 2400 cm™.

Significant peaks were observed at the following locations: 292 cm™, 618 cm’, 1045 cm™,

1483 cm™, 1568 cm™, 1683 om™.

Example 8: Crystalline form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]—
pyrrol-2(1H)-yl]propoxy}benzamide

Form I of the free base of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2( 1H)-yl}propoxy}-

benzamide was also characterised by solid-state NMR spectroscopy. The solid-state '>C

NMR spectra were recorded at ambient temperature using a Bruker SB Avance

spectrometer with a 4-mm CP/MAS SB VTN type probe under the following conditions:

- Frequency: 125.76 MHz,

- Spectral width: 40 kHz,

- Magic angle spinning rate: 13 kHz,

- Pulse program: Cross Polarization with SPINAL64 decoupling (decoupling power of
80 kHz),

- Recycle delay: 10 s,

- Acquisition time: 47 ms,

- Contact time: 4 ms,

- Number of scans: 4096.

The spectra thereby obtained were referenced relative to a sample of adamantane.

The peaks observed are collated in the following table (expressed in ppm £ 0.2 ppm):



26.2 9 64.0
preparation

(expressed as equivalent to the base):

Exanpl e 9: Pharmaceutical conposition Formula for the

i ni i i di ent
| ets each containing 5 ng of active ingre
S ecuival ont Conmpound of Exanpl e

(expressed as equivalent to the base)5 go5Maize starch 20 g
Mal t odextrin 7,5 g Colloidal silica o toLact ose 65

formula (11): O

[ K NVEgnestumstearate—1—g—¢%

0 312 AN S 1! fr bewont of PHETMLEE 15ty ik i 0 Che
conpound of fornula (T)T cha Creflsedhtha

2 162.2 11 521

3 132.4 12 445

4 128.6 13 428

5 127.2 14 315

6 119.2 15 308

7 112.2 16 302

8 67.1 17 262

9 64.0

10

Example 9: Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 5 me of active ingredient

(expressed as equivalent to the base):

Compound of Example 1 (expressed as equivalent to the baSE)....ooveeiiieeee 5g
MEIZE STAICH. oot 20g
MAMOAEXIIIN .ot 75¢g
CONOIAL SHCR et 02¢g
SOdium Starch gYCOIAte ..ot 3¢g
MAGNESIUM SHATAC. ..ot lg

LGOS e 65¢g



is reacted with ammonia at a tenperature greater than 100C to form
t he conpound of 5fornula (111): which is reduced to yield the
bicyclic amne of formula (1V): which |atter conmpound is
subsequent |y subjected: - either to a cdupling reaction, under basic
conditions in a polar nedium wth a conpound of formula (V): - 22 -
wherein Y represents -CH2-Hal wherein Hal is a hal ogen, or a group
-Cl-12-0S02- R wherein Ris a (Cl-Co6) roup or a -C6H4-CH3 group,
- or to reductive amnation, in an agL—gQ—ﬂr\r{E%i um wth a compound of
formula (V): wherein R and R' represent, each independently
of the otheyr, Cl | kyl. ar . or, R n : ether forma
group -(CH2)1 -Oc%ﬂsetpréﬁf%%ﬁi ug:/m%l%\%‘l%gslls Ogrt]}ée o %?lhng OEF%&%% " and R
represents a hydrogen atom and the other represents a (Cl -C6)al kyl
group, - or to reductive am nation with the conpound of formula (V'):
Cy"): ONH, to yield ee base of the conmpound of formula (1),
which is placed int nce._ o HCLf orm t he conpound of

\ A

-
>3

formula (1), which is7$0 ated in the -of¢ a solidg 102.Frocess
for the synthesis of th8 conpound of f la (hy), according'to claim
I,

characterised in that the compound of formula (II):

[e]
o N
I
O\/ ( )

o

is reacted with ammonia at a temperature greater than 100°C to form the compound of

5 formula (11I):

N (am,

which is reduced to yield the bicyclic amine of formula (IV):

H
NH avy,

H
which latter compound is subsequently subjected:
- either to a coupling reaction, under basic conditions in a polar medium, with a compound

of formula (V):



wherein the reaction m xture obtained at the end of the reaction of

t he conmpound of fornmula (11) with ammonia is subjected to pyrolysis.
3. Process for the synthesis of the conmpound of fornula (0, according
to claim 2, wherein the pyrolysi®-is advantageously carried
out at a tenperature greater than or equal 15to 200C. - 23 - 4.
Process for the synthesis of the,conpound of formula (1), according
to claim2, wherein the pyfgrysfs 'S "agvant ageously carried out at a
tenperature greater than or equal 0C. 5. Pfdcess for the

synt hesi s of the conpound of fornula according to claim1, 5
wherein the conversion of the conpound off formula (Il1) into the
conpound of fornmula (1V) is carried out In the presence of hydrogen
and ﬂ. met a|v¥}ﬁferi1mﬁ’t adpraenfit aC?IE-%BEI MFﬁlnYSI)bl is 5-haB§@{;QﬁSa Eﬂ):hpt—bﬂz—OSOz-R
synthesis of the_ co of fornu 1), according to claim1,

wher ei n théw§8ﬂb%d%%RggﬂgﬂﬁﬁﬁVﬂpP&%ﬁ%gfﬁgﬁgﬁwﬂﬂoropropoxy)benzanide.
107. Process for the synthesis of the conpound of forrmula (1),
according to claim.1, wherein the coupling reaction of the conpound
of formul a”Cf Q)reictike PRBaEEnFIRaIddRedtuEh Mitha compoynd of prpuld Vout i n

t he presence of a carbonate, an am ne or a hydroxide. 8. Process
for the synthesis of tke-co u of fornmula (1), according to claim
|, wherein the coupling reActi on of conpound @# fornmula (1V) with
t he conpound of | Sfornulro(V) is ca ed_outH, i n the presence of

pot assi um carbonate or triethylamne. 9./|Process for the synthesis
of the conmpound of formula (1), accordingto claim1, wherein the
coupling r t O " i bt '
o For mal a oy TR B0 1 TEERIp R Rpah QbR bent Wi, MR IR PATRR SR
nmor e pdl ar asbRY &gedies Bira gt duif +Gwavéereinal € éhblos onk ef BnesqupeRherdsR”
am des, DN?Q Itrl far ~t synt hesi s of the
conmpound o {%?an%??%%& a?gg%nrd&ﬁ%étg%xg&%ﬁs%ﬁ%ai&—gﬁglrﬁgi%\g&{phe coupl i ng
reaction of the conpound of fornmula (1V) with the conpound of formula
(V) is carri t..1n er. etonitrile mxtyre or a
wat er /i sopr 8‘3%6% Ctln}llexatnﬁ?ég%% Wl(h%ﬁe gompffld ?f%rcnéu)sfas& g‘r the synthesis of
t he conpound of fornula (1), according to claim1l1l, wherein the salt
formation step in the presense ob HC.takes place in a sol vent
selected fromwater, acetdhe and a hoI. 12. \Rgocess for the
synt hesi s of the conpound lof fornmula .Q@ordiﬁg’to claim1l,

J

S5wherein the salt formation step in the prfesence of HCl takes pl ace
in acetone or isopropanol. 13. Process f®r the synthesis of the
conpound of forrmula (1), according to one of

to yield the free base of the compound of formula (I), which is placed in the presence of

HCl to form the compound of formula (I), which is isolated in the form of a solid.

10 2. Process for the synthesis of the compound of formula (I), according to claim 1,
wherein the reaction mixture obtained at the end of the reaction of the compound of

formula (II) with ammonia is subjected to pyrolysis.

3. Process for the synthesis of the compound of formula (I), according to claim 2,

wherein the pyrolysis is advantageously carried out at a temperature greater than or equal
15 to 200°C.



claims 1 to 6, wherein the conpound of formula (1) is subjected to
recrystallisation. 14. Conpound of formula (V) according to claim1l
wherein Y represents a group - 10Cl-12-0S02-R wherein Ris a .
(C1l-C6)al kyl group or a -C6H4-013 group?3-for use as an internedi ate
in the synthesis of conpound of formula (I). 15. Use of a conpound
of formula (V) according to claiml o(r:I 1;1 :cn thF smt)hems 01;_ t
conpound of ,formul a .. 16. Conpound of fornula according to
cl g? m 1 for4'userBJ Ceﬁ%a"ﬁ?ee?wlég’g ﬂi’%“f“’i‘%’“‘l‘%@%ﬁﬁé@i @ sgcortigpurieimod.
fornul a (1) wherdif .thdCoyrpRHnG QivarftiebWAckNed) ou@ﬁ@@fegifgﬁtutr@g&&t@t' AL equal
which is the gﬁS di et hoxypr opoxy) benzam de. 8. Use of a _
conpound of ©f 8Pl a (V') according to claim16 or 17 in the synt r'1e5| S
of conpound of formula (1). 7019. Use of a compound of formula (V")
according to claiml in the synthesis of conpound of formula (1). -
25 - 20.Cry3tal For&ss BF dherssgfhesine! esnpsumencost foonmal(B. (dcprdaecioraiimgl,
to claism 1:wherein Cih@r &l &kios €5k B @(E}nﬁsuh?yofpﬂ)\?ﬂﬁlﬁ ﬁh? fih%(:%}{ﬁo 019150%95 am
having the follow ng diffraction lines (Bragg's angle eta, o
expressed iRmydyfldeds earpyd outgngire preengUof @ragen apda 3Rtal 28 n8Tal-caitaididg
27.86 and 3QiPA:; 521. Crystalline forml of the conpound of formula
(1) according to claim 20, characterised by the follow ng X-ray
powder diffraction diagram neasured using a PANalytical X Pe;lt_ Pro
MPD di ffrac ome i n tor detect nd.expressed in
terns of IiCér'le ptggtlgcte %Iyo%p{%riﬁgg)%é g%%eecoﬁl%f) lﬁngit%%fé?(‘g? 213’5%803 Medagiamg
+0. 2) and iWieedipihgrampelingtod fiomuth (Ve isp-@sshitoriropody tbetdamédeno. Angl e
2-theta (degrees) Interplanar distance (A

10 7. Process for the synthesis of the compound of formula (I), according to claim 1,

wherein the coupling reaction of the compound of formula (IV) with the compound of

formula (V) is carried out in the presence of a carbonate, an amine or a hydroxide.

8. Process for the synthesis of the compound of formula (I), according to claim 1,
wherein the coupling reaction of the compound of formula (IV) with the compound of

15 formula (V) is carried out in the presence of potassium carbonate or triethylamine.

9. Process for the synthesis of the compound of formula (I), according to claim 1,
wherein the coupling reaction of the compound of formula (IV) with the compound of
formula (V) is carried out in a polar medium composed of one or more polar solvents

selected from water, alcohols, ketones, ethers, amides, DMSO and acetonitrile.

20 10.  Process for the synthesis of the compound of formula (I), according to claim 1,
wherein the coupling reaction of the compound of formula (IV) with the compound of

formula (V) is carried out in a water/acetonitrile mixture or a water/isopropanol mixture.



1 16.97 5.219 2 17.84 4,967 3 18.90 4.690 4 20.32 4.366 5 23.87 3.724
6 27.10 3.288 7 27.86 3.200 8 30.34 2.943 to22.Crystalline forml of
the conmpound of formula (1) according to claim20 or 21,
characterised by a Raman spectrum havi iif-a significant peak at the

| ocation 1606 cmor 1676 cml. 23.Crystalline formI| of the conpound
of fornula I1.) dtrcewsdionghd syndreis of thel @mpesuDof ormula (I), according to claim 1,

wherein the salt formation step in the presence of HCI takes place in a solvent selected

from water, acetone and an alcohol.

12.  Process for the synthesis of the compound of formula (I), according to claim 1,
5 wherein the salt formation step in the presence of HCI takes place in acetone or

isopropanol.

13.  Process for the synthesis of the compound of formula (I), according to one of

claims 1 to 6, wherein the compound of formula (I) is subjected to recrystallisation.

14.  Compound of formula (V) according to claim 1 wherein Y represents a group -
10 CH,-OSO2-R wherein R is a (C;-Cg)alkyl group or a -CsHs-CHs group, for use as an

intermediate in the synthesis of compound of formula (I).

15.  Use of a compound of formula (V) according to claim 1 or 14 in the synthesis of

compound of formula (I).

16.  Compound of formula (V’) according to claim 1 for use as an intermediate in the

15 synthesis of compound of formula (I).

17. Compound of formula (V’) according to claim 16 which is the 4-(3,3-

diethoxypropoxy)benzamide.

18.  Use of a compound of formula (V’) according to claim 16 or 17 in the synthesis of

compound of formula (I).

20 19.  Use of a compound of formula (V’’) according to claim 1 in the synthesis of

compound of formula (I).
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26.  Pharmaceutical composition according to claim 24 for use in the treatment of
10 cognitive and psycho-behavioural disorders associated with Alzheimer's disease,
Parkinson's disease, Pick's disease, Korsakoff's disease, Lewy body dementias, frontal and

subcortical dementias, frontotemporal dementias and vascular dementias.

27. Use of crystalline form I of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
yllpropoxy}benzamide hydrochloride according to one of claims 20 to 23 in the
15 manufacture of a medicament for use in the treatment of disorders of the histaminergic

system.

28. Use of crystalline form [ of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
yllpropoxy}benzamide hydrochloride according to one of claims 20 to 23 in the
manufacture of a medicament intended for the treatment of cognitive and psycho-
20 behavioural disorders associated with cerebral ageing and with neurodegenerative
diseases, and also for the treatment of mood disorders, attention-deficit hyperactivity

syndrome, obesity and pain.

29. Use of crystalline form 1 of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-
yl]propoxy}benzamide hydrochloride according to one of claims 20 to 23 in the
25 manufacture of a medicament intended for the treatment of cognitive and psycho-

behavioural disorders associated with Alzheimer's disease, Parkinson's disease, Pick's
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31.  Crystalline form I of 4-{3-[cis-hexahydrocyclopenta[c]pyrrol-2(1H)-yl]propoxy}-
benzamide hydrochloride according to one of claims 20 to 23 for use in the treatment of
cognitive and psycho-behavioural disorders associated with cerebral ageing and with
neurodegenerative diseases, and also the treatment of mood disorders, attention-deficit

10 hyperactivity syndrome, obesity and pain.

32.  Crystalline form I of 4-{3-[cis-hexahydrocyclopenta[c]|pyrrol-2(1H)-yl]propoxy}-
benzamide hydrochloride according to one of claims 20 to 23 for use in the treatment of
cognitive and psycho-behavioural disorders associated with Alzheimer's disease,
Parkinson's disease, Pick's disease, Korsakoff's disease, Lewy body dementias, frontal and

15 subcortical dementias, frontotemporal dementias and vascular dementias.

33.  Crystalline form I of the free base of the compound of formula (I) according to

claim 1:

characterised by an X-ray powder diffraction diagram having the following diffraction
lines (Bragg's angle 2 theta, expressed in degrees +0.2°): 6.25°, 12.55°, 17.74°, 18.19°,
20 19.43°, 20.72°, 21.00°, 23.50° and 27.00°.

34.  Crystalline form I of the free base of the compound of formula (I) according to

claim 33, characterised by the following X-ray powder diffraction diagram, measured



Peak no. Chem cal shift (PPm Peak no. Chem cal shift (PPIII) C] rn
<t inso00 co, 1712 10 59.7 162.2 11 52.1 132.4 12 44.5 128.6 13

42.8 127.2 14 31.5 119.2 "

using a PANalytical X'Pert Pro MPD diffractometer with an X'Celerator detector, and
expressed in terms of line position (Bragg's angle 2 theta, expressed in degrees £0.2°) and

interplanar distance d (expressed in A):

Line no. Angle 2-theta Interplanar

(degrees) distance (4)
1 6.25 14.131
2 12.55 7.049
3 17.74 4.997
4 18.19 4.873
5 19.43 4.565
6 20.72 4.284
7 21.00 4.226
8 23.50 3.782
9 27.00 3.297

35.  Crystalline form I of the free base of the compound of formula (I) according to
5 claim 33 or 34, characterised by a Raman spectrum having a significant peak at the

location 1683 cm’.

36.  Crystalline form I of the free base of the compound of formula (I) according to one
of claims 33 to 35, characterised by a Raman spectrum having significant peaks at the

locations 292 cm™, 618 cm™, 1045 cm™, 1483 cm™, 1568 cm™, 1683 cm™'.

10 37.  Crystalline form I of the free base of the compound of formula (I) according to

claim 1:

characterised by a solid-state °C CP/MAS NMR spectrum having the following peaks
(expressed in ppm = 0.2 ppm): 112.2 ppm, 119.2 ppm, 127.2 ppm, 128.6 ppm, 132.4 ppm,
162.2 ppm and 173.2 ppm.
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39.

the free base of the compound of formula (I) according to one of claims 33 to 38, in

Pharmaceutical composition comprising as active ingredient crystalline form 1 of

combination with one or more pharmaceutically acceptable, non-toxic, inert carriers.

40.

cognitive and psycho-behavioural disorders associated with cerebral ageing and with

Pharmaceutical composition according to claim 39 for use in the treatment of

neurodegenerative diseases, and also in the treatment of mood disorders, attention-deficit

10 hyperactivity syndrome, obesity and pain.

41.

cognitive and psycho-behavioural disorders associated with Alzheimer's disease,

Pharmaceutical composition according to claim 39 for use in the treatment of

Parkinson's disease, Pick's disease, Korsakoff's disease, Lewy body dementias, frontal and
subcortical dementias, frontotemporal dementias and vascular dementias.
15 42.  Use of crystalline form I of the free base of the compound of formula (I) according
to one of claims 33 to 38 in the manufacture of a medicament for use in the treatment of

disorders of the histaminergic system.



to one of clainms 33 to 38 in the manufacture of a nedi canent intended
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Parkinson's disease, Pick's disease, Korsakoff's disease, Lewy body dementias, frontal and

10 subcortical dementias, frontotemporal dementias and vascular dementias.

45.  Crystalline form I of the free base of the compound of formula (I) according to one

of claims 33 to 38 for use in the treatment of disorders of the histaminergic system.

46.  Crystalline form I of the free base of the compound of formula (I) according to one
of claims 33 to 38 for use in the treatment of cognitive and psycho-behavioural disorders
15 associated with cerebral ageing and with neurodegenerative diseases, and also the

treatment of mood disorders, attention-deficit hyperactivity syndrome, obesity and pain.

47.  Crystalline form I of the free base of the compound of formula (I) according to one
of claims 33 to 38 for use in the treatment of cognitive and psycho-behavioural disorders
associated with Alzheimer's disease, Parkinson's disease, Pick's disease, Korsakoff's
20 disease, Lewy body dementias, frontal and subcortical dementias, frontotemporal

dementias and vascular dementias.



