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The present inve

i oa prooess for the wdesrial syathests of 403 Joisheg

hydrogvelopantale sanside hydrochloride of formula (I

. B .

The present invention velies also to Srystatiime form T of 4-13

~herabydroeyelnpentsdelpprols

AL dpropogy benrandde  hydrochlorids, to 8 process foe ity preparation st alse

pharmaesutival compositions containing it

Crystaliing form L of the frex base of the conponnd of Formuda (D) I8, moreover, alse oblained by

the process o the lnventton and foros an integeal part of the vention, & do pharswesaticad
» ;

sompasitions vontaiing §,

&

wdroovelpenigfelpyrob 3 L ropory theawramide has the charscteriatic of

intorsatng with contral histapunergie systems i vivo. These propertics provide B owith se

the contral pervens gystort and, mors aspeciddly, in e treatment of cognitive defictencies

iy

associated with cerebial sgeing aud with newsdegenerative diseasss

$o{ Ilots-Hmahydmaycloperdalclpyrenad 20 Hpypropasy henzamide

$ preparation in the fomy

of moxaiaie and ity thorapeutic ves have been desoribed in Patent Application WORDRSHEDTLT,

e

Ivview of the phamacest

&
33

sl value of this compound 1 was fmpeetant to be able to obtain it by an

sitective ayithests process that is resdidy fravefeonble fo the indostrial seale, viellng 413 {aiss
hﬁ_m’i:zy;iﬁsa;f{:is}pmm{c};‘ arob-2{1 - vilproporythenzamide hydrochlonide in & good wield and

with exvelient pedy

Bowan ales tmpostant to be able o obtein {3 aiehexahvdrosyelopentslelpyeral 21 H

by

elroponytheneamide hydrochloide by & walldefined, perfostly reprodecible orvstailine fem

having valusble Bltralion sharsoteristics and sase of o

Tha Patend Application WOZGBSARTAT deseribes obtaiing de {3l

hexshydrooyelopentalcipyereh 200 - vhpropony Thansamide oxalate in these steps starting front 4=

PHOGORERA SL EP 233208



hvdronvhenzoniinile, which sndergoes an OGealkybtiom resction belfore helng ovupled to an

setahydroeyelopentaivipyrroledype dng systent to form 4o{3{eis-hoxabydennyolopentafoipy

HiH M propoay P heneonitrile. The latter conpouad s fanlly sebivcind to basie hydralysis in
&3

sedir o vield &3 oivhexshydrooysiupentafojpyrrob 2L M vl ipropoxy  benzanade, which i

orystatiised i the fomm of an oxalate., The viekd for these three steps i 48.8%,

The presewt bnvention relolis 1o 8 oW budustriad symthesia process sdich yields 4

hexshydrogvelopsatale pyorob 2O v ropory bensanides hydrochloride  with satsfastory
purity fren the ’Qhéii‘i‘iliﬁl(‘)Liii{’;ﬁi point of visw and i sn effective yizld from the industvial potid of

visw, By vimue of this process B s possibly o crsurs & vory Tow level of genowic hopuritiss,

be

which 15 compatiisle with regulatiry reguirenats.

The presgut Wvention relates, wwore speeifivally, 8 process for the industrial syathesis of the

compound of foromada ()
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whish prs characterissd 1o that the somypeamd i formmuda ()

)
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i reacied with anynonis at @ fomperature greater than 160
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o form the compound of foronda
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which latter sompound 8 subsequemly subjestad:

o, uider baske conditions 1 a polar rooivey, with 2 compoind of

- gither 10 a coupling 1

formuladVy:

N o N

whersin Y reprosenis «Chi-Hal whevein Hal i # halogen, o & group ~CH-O80-R wherein R s a

{C-Ugdatkyt group ora SO UH; group,

< o to raductive andnation, i an acid msding, with s compound of formmds (V'

=00 N S« SO
* R N \;_/ .\r:\
REY 1 .
L SN
/ i (V'
BR {
gy Y A
R
Ny

wheveln R and BY represent, sach dependantly of the other, & {CrUsalhyl group, or R and &Y
N
i

topather forn a gioup ~(CH)e whereln o= 223, ov one of the groups R and RY repressnts

P

trvdrogen ntom and the wther represcaty & {Un-Coulky! group,

«or 1o reductive amination with the compmad of formmila (V'

Non o \\\’J’/ N \\,\)\
\U §Y
p < e, \,..NH
O . §

{0 yield the free base of the compound of foromla (1, whish iy placed in the prasence of HOL o

form the compound of formala (), which {s solated in the formy of 2 solid,

ent of the tnvention, the resction mivtore obtained o the end of the resction

in g proforced embodi

of the compound of formuls () with anwnonda is subjected o pyr@‘iy:@i& The pyra}ysis i question

W

is canrted ot preferably at a toopetaiure greater than or equal &

at g teraperature greater thay or equal 1o 3809,
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Conversion of the compoond of frrmula (T} inty the compound of Toroatla (V) b sdvardageonsty

¥

carrfed ont b the presence of hydrogss and & swdallie catalyst.

Prafersnos is ghven o the sompound of Srmuls (V) betng dchloropropogy hensaraide,

The cougpding reastion of the coagound of formuda (V) with the compeund of forranls (V)

preforably warced ont dn ihe presenes of & cacbonste, an o amiie or v hydroxtle. Amoag dw
praferred varbonates, smines and hydrogides thers sy be mentioped potassiue carbonate,
sacxtmn owrbonate, teiethylanisg pyridie, potassiom hyshoxide, seadivme hyshoside snd litvom

hyedraxide. Been mors prafenbly, the cowgding resction of the compound of formmla (IV) with the

o

cennpoand of formuda (V) ts carried oul in the prexenwe of petassiun carbonate o trietiylamine
This seaction is munsover advantagecusly perforned in a polar medium composad of one or more
polar selvents selented frorn water, wicobols, ketones, others, anddes, IIMED aud acstomiviie:
Prefurred aloohols are wethanel, sthandl, xopropanol and butsnol. The preferred wiventy also

include  acstone  snd  msthyl  etlpd  ketone  awong  the  ketounes,  letrahydreduran,

nethyhicimhydrofiran sud ovclopenty] msthyl sther among the sthors, and alse Nathyd
;3}53,';7;}%.‘;(?10;3{3 anwmg the amides. Bvers move preferably, the coupling reastivar of the compmud of
fornads {8V with the covapoisd of formala £VY Iy perfornwd i o watsefacstontivile odxturg or s

waterbropropanol mixturs

In the rase of rodustive muination, I an acid mediony of the compound of fornada (V1 with a

sompaind of formuia (V') the later ts preferably 440 3 dathssypropoxy themanid,

Farthermers, the step of forming a salt Tom the free base of the vompiumnd of forimuda (1) 10 the
presence of HOY preforably takey place it s sedvert seleoted frony watge, sectone and an alcstol
Praforrad aleohols sre methangd, ohane! and sopropsol. Acctone and sopropanal are wore
expeially prefesred for this salt fvmation step.

Opdionally, the conpound of Bvmula (1) isolated 8t the angd of the salt Tormation step i3 subjsotd
o reorystallisation

1t is nportay to erophasise that this synthesis provess niakes # posaible 1o obtain the cranpound 4
{-{elehexahydrooyslopantaelpyverel 20 el fpropony Benpanide, sxclusively, in o satisfactory

vicld on the indusivial scale, and nol s frans howmologue, Bealdey this advantage, i makes #



s of gonctonie imparitiss {ospeelaily 4-CGohiovopropornyenzamide)

poeaible to ks,@g‘ she fevel

prosent i the batchss well below the regidstory threshedd,

The vompounts of formala (V) whersin Y represends & gronp ~CH-O80G-R whereln R ods a (O

Coxalkyl groug ora ~UHpOHy grovp and the compounds of formula (V) see new and ave usefal ws
synthesis inpennedintes R the cotapound of formuda (. The compound of formala (VY s alse

nselid as o synthesis intermadiate for the compeund of forals {4

Thi tvvention rddates also to srystalline form Lot & (Bfels-hexabydmeyclopentalcipyerolb 1 8-
vlpropexy thenzanide hy“'§§"¢:ss;€his;&rid{e obtaired sccording to the process desertbed above, This
orystailine Formt iy welldefined, perfectly  seproducible and consegquentdy has  valuable

characteristios of Hhratdon, drying, stebility and sase of formutation,

Crystalline form Lol the compound of fornnda (1) is charscterised by an Xeruy powder diffraction

diageam having the following diffraction lines s\ii-ag\a\s angle 2 theta, expressed i degrees &%

TEUT L7845, I8.A0%, 2032 BT SE Y and A0S,

4 ,w:«

Muore  gpucifically,  oostallive fone 1 of &3 eishexahydsovelopertalolpyrrol2{ 14
vilpropoxy ibenzandde bedeschionide 1 oharsctarised "k}_y the Xoray powder dilfrsction diagram

Belovw, mensured using s PANalvtieal X'Pert Pro MPD diffactonneter with sny X'Celerator detector,

[

and expressad i terms of line position (Rrage's angle 2 theta, expragesd in degrees =03 and

interplanmr distance & fexprossed in Ax

" Angls Z-thetn | Interplagar
Loe na _ L
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Heetdex tha, S oo 4 {3 {edvhexabyvdrooyalopantalcipyreob 3 H v Borpoyy thenesmide

hHyshoohloride has been characterised by Ramasn spectroscopy. Significa peaks were ohserved fo

the following lecations: 1678 o, 1608 cre’, 1584 onn, 1152 en’, 830 o™ angd 268 ong’

by

Aleroatively, form | oof 443 e

shyvdroeyeiopentafcpyrral- 20 H by oropoxy | bonwunide

1
3

hvdrochiloride wmsy be charactariaed E}}-“ the Xway powder diffraction diagram having e ¥
signifleant lnes given above and slso by a Rammy speotram having o sigmificant peak at the

focatinn 1606 cov’ or 16876 el

Oltaining this orestatlive form hae the advintage of allowing sepecially mapid and officient
ltration and abye the prepartin of phamacentice]l forvadations having & cousistent and
reprivhintble vomposition, which ix eopscially sdviniageons when those forvadations are vendsd

for omal admunistrationn. Furtbermore, oo 1 of 4 {3 {piehexshydrooyelipentafolmrol 24 1)

vhproposyt benzantide vdrachiceide hag weworthy soopenies of Tomediats sHesnintion
¥ij ¥ 3 ¥R

Za

The form therely obtainad is xafficiantly stable to allow Be storages for s estonded peddod withowt

particidar oonditions for tempsontuee; Tight, humidity o oxygen fevels, More specifically, o T of
$-{ M ofs-hesabpedrovyelopentalelpvral- 3 EH}ayi}pmgmxy} benzanude hydrochioride hay besn
found to bervery stable odver pertods afupto B months wider the following conditions:

i

31 25°C with a ity lovel s 619% 1 g donehle bag of polysthylens,

o ut 30°C with a hunasli Lol 65% g doudde bag of polysthylong,
N

Swith g i}-\sxtiiﬁiii}" fevelad

oo

5% o double bag of polyethyiene

w33

Also degoribed iy orystalline foom 1ot the free base of &30 Jeis-benatyvdrovyelopentalelpyreols
3 i

O

Hine

SO A yHopoxy | bersnide obtaied secording o the provesy described abovg. This onys

o~

fornt is well-defined and perfectly reproducible. Obtaininyg this fem and brolating 3 in the courss
of the synthests prasess for the hydrochioride of Swrouia (1) described abave make #t poesible to

aliminate o large part o the genctoxie impuritics present in the batches.

Crystatiine form ¥ of the free base of the sompound of formula () 3o characterised by s Xoray

a3
by
e

powder diffraction disgran having the following ditfrscrion lnes (Brsgg's sugle 2 theta, expressed

P48 AR, 19430, 20720%, 2LAN°, 23,507 and 27.00°,

5 X v

More speciflvalty, crvst

we form 1 of the free base of & O uivheombydrooyetopentalcipyols

2 v poponytberarnide is charsatorised by the Xy powder diffrsction dingram below,



o3

usasored using a PANalytisal XPert Boo MPD i ffactometer with an X'Uslevator detector, and

veosed in terme of Hue posiion (Beaggs augle 2 thata, exprossed i degress

interplanay distarwe & (mxprossed i AR

Angle Itheta | Intvrplapar
Lang wo. _ _ .
{degress) distance {A}

b w2s 1 ran

2 1258 Y49
3 1774 4997

4284

3782

o
3 g

]

R S

3 ‘ G ¢ 3257

In addithiey fomm 1 oof the fee base of S 3{oishexabybrosyclopentalcipverob 31N
X S ~ - 0

sterized by Raman s;‘zamirs\ws:m\% Sty

¥

vilprops: ks were

7.

Phencannde May been chag

obwervad i the following locationg: 298 s, 618 em”, 1048 ca™L 14R3 cmﬁ‘, 1568 on, 1683

Ly

Alternativedy,  form 1 of the free base of 4 {3Joisdhexahydrocyolopentalclpyren 20 B

{ipropoxy} bereamids may be chanuterised by the Xeray posvder diffraction dingran having the 8

stprdficant s given shove and adse by @ Rovsn apectrum baving o significant pesk at the

focation 1883 e

Fina‘s?}}f‘, formy 1 of dhe fres bBae of

hexahyhooyclopentalely ~2{LEY-

hag also been charscterised by solidestate NMR spestrosenpy. Strd fvans

Alpropoky tbenzamide
puim wire obwerved at H22 ppany 1182 pprg, 127.2 poy, 1286 ppmn 1324 pony 162.2 posad
1732 prro. More precisely, the PO CIVMAS (Cross Palaization Mugic Angle Spioning) spectaa

fave the Sollowing pesks {ovpressed o ppm 8.2 gl



£ h{*me\*ai sttt _ Chenteal shift
Prak no. Feak ng,

{ppam}

P

10 5%
d i 8
3 82 44.3

,..;

e
i
o

L

Lk
s
k*23

& 1183 i3 JLE
7 1123 b L
& 871 t7 6.3

< 4.0

Phavancobngdenrt  sdy  of  form 1 of 4 {3 {ois-hexabydrocyalopentaicipyirob 3{ L)
viipropoxyibsmannide hydrochboride snd abo that of form 1 of it free base have shows

substantial aotivity op the conral nopvons system which muskes 1 possible o osiablish e

LN

o

useBdness b the treatmont of ¢ ¢ and pycho-behavimpal disorders associated with cerehwal

agsing angd with sewrodegeserative diseases, aud alse in the rostoent of rooud disordess, sttention-

deficlt hyperaotivity syndrome, obsslty and pain, Nawodegenerative

tvgeted are Alsheimer's disesss, Farkinson's dizeuss,
body dementias, fromial and suboortionl dementias, Soadotemporal dementiay and vasealar

damentiag,

The mvortion relotes ales & phivmmosstion] conywsitions comprising s active  ingredient

fory 1T af 483

~"-h&"?){.6&‘:}"@1’0C}-‘iﬂ&;?};i{‘:iliéi{C‘}‘_{?}”l‘t‘i‘.ﬁi*‘3{} Hi-ylproposyThenmandde
hdvochdoride, ov erystalhne form § of i Dree base, together with ons or pre appropriate, v
X, nert exgiplans. Amoag e pharmacsuucd tomopositions acconting tr the mvention there
may be more expecially neationed these thet sre suitable for oral, parenteral {ntravinous or

subcutanemis} or nasal adminisiration, tablets or dragdes, granules, sublingual 1ablats, vapsalss,

tozenges, supposiories,  OreRnms, dabde prepavations, drinkahble

auspersions and chewing goms.

The osefil dvaage can be varted acvording to the nature and severity of the disorder, te

adnunistrriion route and also the age aud woight of the patient. The usefid dosags varies fon |

g te 100ty per dag, B one of wore administrations., Profesbly, orvstalline form Lot 404

hexshwbasyelopentalaipy
£ it

hydrochloride &6 adnunistered a0



UL N

dadly doses {exprossed as free hase equivalent) of g § oy and 8 g for, that in o say, 228

mg, 5.63 mg and 2282 nig of the hydrockionidel

The Bramples hevelnbelow ilastrate the lvvention,

Pronsestion 1 4QG3Chinvvoprapoxy Hepzamide

i

HLE kg of Sdpdiogybenganides, HUOR ke of potassiont carhonate and €3 b of sostonittile ars
infrodacsd bute & reactor. The madxture te stirred and ther there are added 2414 kg of & solation of

{<browo-3-chloropropane, The reaction wmivture i hested af reflax for 4 hotws, Water (108 Ly is

sadbed Srethe hod stste, the migture i they cooded 1o 30 and filtered. The Glter oake 3 washed with
water and then with acetonitrile. The fitle produst 8 obdained in the fem of & powder g vield of

R
N b £

3, 3 fMedoxypropnreibersanide

fdhivdronvbenzamidy, 181 gof potsssinm carhonate, 10 mb of DWF and T3mg of 3

b
ped

*‘»‘-i‘iit‘sf‘t}«},i <~s‘;§i.e’.ti“;_s:'sX;‘g"pf‘(}‘;:‘zz;iia are added to s fask The renction migture iy Sivred 8t 1000 B 14

bours and then § b of water are added. The aruwous phase Iy extrscted with ethyl acetste, and

then the orgade phases are collected, washed with watsr and soncentrated under reduced prossurs,

The product 1s oblmned i the form of a powder i yield of B8 % and with o chemigal pusity of

2 8 {3 voprope

henzamide

Step

3 g of the waduet obtined fn Step &, 180 md of THY and 94wl of IN hydeoehlosie acid sohgion

v ndded o a Hask, The wmixtore i stived ot ambient temperaturce for | howr. The sgpsons phase s

extracted with dicklorommethang, and then the organic phases ar

comeentrated wnder reduced

2

pressure. The product is pitained in the fone of 2 solid dn s vivld of 96 %% and with » chemibzal

purity of 93 %%,



c e

Ewaplkl & ufedv-Hoashpdrooycopantaiolpyreal 20 Hrylpropoxy Hhenzanide

AR

hydeschionide

e SnOnS o an

Load 1 kg of

sutociave, The rosction nuxiure s hewted o the sutockeve &t & teopsrature of 1200 for g

sintoam of 4 howes, After cooling o 0% and depres ation, svapswation of the solvent by

then subjectead w pyrolysis at 2

£

carried ool The rosidugd U for 1 howr. The inude 6 pucified by

Gistitiation f woope (3232 odarsd at ¢ rperature of 200°C A solstion the g8 product i

obtatned g vicld of 96 %

kg of the wde of Btep &, 380 g of copper clutuntie and 2 L of diogane ave loaded inlo 3 rescton

The reaction mishoee is stred at & foropesture oF 285890 and under & hydrogen pressare of 208
it

Bars wttl the sbeorption of hydrogen s conplete. ABer cooling of the roactin, the ostadyst is

The Wydrogenstica liguors are iaded il 2 separatin and than 837 L of witer iy added. The pHlis

adiosted o a pH of lees than 3 by adding sulphurie acid 98 % The lower, sgusous phass is degwn

off. After sdding 2.5 L of water, the residual dioxane {8 removed by azeotropic distiflation with

nusntoving of the refractive index. The sl is then brought to 13 by sdding 30 % sodbun Wpdroxide

3

sodution, The title prodact s purtfied by sssotropio distillation with water to obtain a 30 94 solution

by weight n & vield of 83 %,

Step O S 3 foiv-Hexabvdroovelopentaie] pyreol- 20 Hisviipropoxy henzannde

S0 i

~

1335 kg of $3-chloropropoxyiberzanude s:}biiainfe&i 8 "’s‘tdtmf w0 Preparation 1, 1033 kg of

prtassium carbonate and 188 kg of acetoniirife arg Introdiced nto a reactor, The mivture §s stitrad,

e

There ave then loaded 3478 Ry o wdv-outabevdrooyclopantalie]

rrafe I a 30 % agoeotis seludon,

26,7 Loof water: The resoiion mixiure i feated b refluy ol sl & material hag beey

ab to 87, befiry belng {iltered and

covevaindd, Ther water (33,3 LY iy sdded. The mixtore

washed with water, The tithe product 1a obtained in the B of s solld i s vield of 81 %S and witha
cheaival purity of 8%

HONBIR: S (fi{}{}_.ii% Mz divao-dty :‘ii)‘;?ii}; 1E2 {ii, TH IQ0 By 779 (hey TH: T4 (b, THY
& ey 406 &, 2H I=6.8 Hah o

g o8

8% {d, 2K

o, 2HY 248 (o 2H) 244 (by, 28, 363



w il o~

ER& gt 2H, 8.8 Mgy 185188 fmy AHEN AR (IR

N RN
3» \333“

$ > R AR SREPURER P JORs S ITRE. SRt JURIE SO y < R SRR F e
where by beaad singlon &dy voad dowdiery B brond wiples

SNy . S > . N i FET : s $ e B e s e
Characierisanive of the resudiing gm:;tfua.s waing the sechuiques glven by Soaogdes § i 8 has showe

& 3.
w aigsHlexa ,‘h’ss

e

spovelaperdafc] vl Qe vl proposy hensanuds hedvophioride

o,

1488 ky of de{3{orc-hexaldmoyelopentafciovrred 3 HyHpropoxy Hhaneamide and 122 L of
water ave fndroduced fntr & renstre. & salotion of 681 kg of 37 % hydrociiorio seid i 11534 Lof
water fsoalso propavesd. 13,75 kg of this acisd solution are sdded to the reactor. The wixture is stirred
fisr 1 howy ot amblent temperature, and then for T ohouwr 30 minotes & 80°C The suspenatong §s
Hitoresd In the hot state and the {ilter s then rinsed with watir., A solvent change s then varded out
o the filtrate, kesping the volume constant, in svder tn obtain an isopropanoliwater ratio of 911,
The produst iy isolated &t 080 and the precipiiate obtained iy washad with iwpzs‘matmi The ttle

product ¢ frally obtained g visld of 89 % and with a chenpead ity greater than 89 %

&

wven tn Exgwmples &89 § bos ahawn

oprnduct using the fedfargre

shaat form d of the lydrochioride vas obiained,

O

S T s s N 5 FF s O M. S g SO -J’“- eded
~{afeis-Hevalydrooyclopemaf{c pyrrel 2 G- prapaxe thowamide Spdrooliornide

The hydeechloride salt obtained in Stop D is reorystaliised from a mixtore of lsopropanol {364 ki

filterad v the

and wider {374 L) The misture is heated & retlux for 4% minutes, The sohsion i

EEE N IR

Bt et angd the rived with topropanal. Orestallication 1s then niffated &

o The mixture

\\

maintained at that ternperatuss for 40 minudes befors being vooked 1w 680, Alter several hours, the

product 1 fsedated by Slration, After washdng with isopropanol, the title prodisd is obtained in the

Savo of v powder in g vigld of 83 % sod with s chenucs! iy groster han B9 %

: ot NS 3G g S
ms‘ssf the e rRQues HYOH i Exam f’&?e; F e 3 Bae showew

3

e wahiainesd,

34




Esmmpla 2y S eleHombydracyolopentaic]prrrab 3 8 pviipropey Huusandds

hydvockionide

Sten s Davvshvdrocydlupentafcfppevole-l, 308 Jatli-dlane

The procethirg is the spoe as that desertbed o NMep & ot Bxaople 1

MER R )

"F{’},ze;}r(mﬁt‘iuf@ i the same as that desenbed in Step B of Exampls L

SHpaside

sxahydrocyclopesialclpyrvol2{ i Hiadipropos

,-.

152 ke of 430

»”1

Woropropoxy henzantide, 128 Ry of eiv-octahydrooysiopettafcipyrrade 1o 30 %

squeons solution, 6184 ky of water, 2148 kg of sopropssol and 1438 ke of inethvilamine wrg

introducsd e @ resotor, The reaction pixtae 18 siired and heated s veflus woadd a8l the sy

saterial hay boen constmed. The reaction mixture 18 they costad (o 207, betors baing Shered angd

washed withia radxture of ;eae«s}s'a.\-pzmo} and water. The product is abladned in the formof s powdey

HE MR S 0018 M dioso-dS; 306K T2 (4, 28
GOF {d, 2H, =00 Moy 406 & 2H, J=08 He) 2.5 &
Hah 2004 (hd, 21, 1273 o 2H, I8 B 168

1.3, 24

g P8 Toid thbs, 18y
IR M S R

where by droad shaglet;

fo Sdae shown

Characterisation of the rosudting prodiy

N2

fhaed forsrof the fren base war obtaind,

3 - R Tt " 3 3
Step I 4o fois-Hexalydvoyclopenalofpyerel 20 vl propoxyibenzamide hvdrockior

1648 kg ot 43 {c?{s-.-.hmahydt‘m:yaie3;:sc§3ta.§;crf};3yais'oiwiz{iH}'--y‘a};mfc;s;saxy}besxe':rzi'mis;h; 16538 by of
avetong, £.76 kg of concentrated aguvows bydrockiorie soid and 1896 kg of water sre Introdused
mbe & reactor The suxure is stived and beated at 30°C for 1 hour. The mixture iy then filtered
the bot state o ¢ socond resctey comaining 3767 Rg of aovtong sud L85 kg of water. The
mixture 8 thon bvoughi to reflux and 7333 kg of acelone are added. Reflux is maintaingd for 1
mivnetes and then cooling 1o 070 s carried ol The product is fibered off and the solid obiained 6

and with

washed with acetons The product is obtalied 1o the form of & powder it a yield of 8¢

s chomieal purity grester than 99



w13«

o SN g e . 68 Sovoar s Ba s e e © e Beive
T RO IR e T ‘fi*i’)’}i\*-‘? FFeER R SJErHes F83. 3 fas phaaen

Bavmple 3 4i¥ioivHevahydroorshpentalelprrnal 3 1 N ilproposy hagramide
hydvachionide

. Tocsn vy s SETIFINRY SN SNCRICTIIE OIS S It s ER e
A Terrabvdroovelopeniaf ol pyrvaled JE3H Jafdione

hy

The provedurs i3 the sanw ax that desoribed i Ston A of Exanple 1
¥ g

Step B vis-Cosbvdrooyeinpemiafcipyrevie

The procsdureds the sameas that described tn $t

eisOcspfvdrocvelopenialcfpvevole Bydrochloride
2 g of eisoutahydmeyclopeniafcipyirole ave disendved i 10 ml of sthanol i v sk, The salution
5 conled to 0% and there wre then adidid 164 mib of soncentrated hvdrochionic acid solution
(1IMY) The resction sk B stired 2t 3000 S 30 susots bsfore being oonventrated ander
reduced pressure. THe rigction duxtire is stired o pethyd sert-buty! other ot 09C The product is

isolated by ftration o the fovm of o solid 1o g yield o 83 %6 ansh with s chonucal pusity £ 99 3%,

o ¥

Hhenzaide fvdrochionids

T ey s 3 3 T S
afpmeral- 20 Hviiprapoy

i

Q18 miy of the compramd obtaived fn Sty €, 163 goof sodian intscetoxyborshydeide, 48 mb of

THE and 7.5 wl of trimethyl osthesformate are introdeced into 3 reactor. There s then added 1 g of

thesompounal obtained in Preparation 2, The seastion smbstugs i hegtod oy 8070 for 3¢ ninutes and
then cooled o andverd tomperature and tatad with sobrated MOy solution. The agueous
phase is extracted with sthyl soctate, and then the combined vrgande phases are washed with water,
The srganie phass v dried over MgSQ,, flwrad sad thon vovcsntrated under reduced prossue,
The residus obtaingd s suspendid o an fopropanctiwater mixture o the presenve of hydrochior
acid, The reaction mixhes s heated to 40°C and theo cooled to $°C. The product, in the fomofa
aplid, iy isolated by Hliration in a yiedd 0D 33 %6 and with o chamics! purity of 98 %
Charagcterivativg of e » 'se-i;‘}f'.z';f'zg prodiect uying e woehnigues given i Examples € fo 5 hay shown

fal fﬂé it d u the e‘za dvochioride was obinined,
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fow

%

Faannle 4 Orysialitne form § af b Iciv-hexabydracysiopentajeipyrrod 30 H -

proposyhonzsntide hydrochlarids

Prior to recording the Xoray diffraction diagram, the samples obiained according te the progedure
described bt one of Exanples § o 3 wers witled S 30 seconds a8 30 Ha in the presence of 100 il

{ anhydroug athanol per 200 mig of axtive ngredisnt fn & J%ad stalndesaateel jar contaming 2

X

slainfess-sioe! halla

Fraotorocier with ag

Bacording of the dats was caried out using a PaNalytical X'Pert Pro MPD it
X'Celerator dotestor andsr the llowing sonditions:
Volisge 45 KV sorrerd 40 md,
Mounting: thetafthels,
- Auodevonpper,
~ R alphael wavelonpth 159068 &,
- K alpha-2 wavelongth: 184443 &,

~ K alpheo2K slpha-! ratior 0.3

"

Messurenmmnt moder tontiraoay fom X to 587 (Beagy's angle ¥ theta) i toovamients of

Qo1

>

< Muassurement e por step 38583 s

The Xeay powder diffvaction disgram of St ¥ of the 4 {3-{os-hexahydrooyslopentaicipyrat-

Q& Hpragrenny Pheramide Bydrochionde Gureby obtained v exprogsed in oy of Hoe position

sset i degrees #0237 hnterplante Hatanes {sxpressed i '3\,_} and

Py

{Bragy's anghe 2 dheln, sxpres
relative intensity {sxpressed se a perventags relative to the most tntenss Hnek The significant lines

are eollated in the following table:



Relativn
. Angle Jtheta | Intorplangy
Line no. ‘ htongity

{dagrees} distanes 3}

3200 &8

Q543 T

Thefollowing parnsters werethershy determtined:

monockiniy srygtalline vt celly

b 0 4REE A o= 156542 &, B 101 2488

- spacs g P L&A

d

~ pmber of meloodes in il

sunibeciin g
volame of the wdt call Ve = 113637 &7

. lnd : -~y Ll 3
donsiysd = 120G gany .

Exauude 8 Crystailine fan Dod & {Malv-hexshydrovvclopestalelprrrsl 1N
yHpropoxyibenzamide dydrschioride
Form I of & {3dea-hexabydronvelopenia]cipyrrold{ Hilselipropexytbenzamide  hydrashioride
was characterised by Ruaan spectrassopy, The spectrs were vecorded dn reflection mode
{PerinElner) and trnemission mode (Cobally with faser focaHeation of 788 noe and 830 noy
raspectively, weing & OCQLY detesior. The waveleogh shifl deponds on the vateid and is
charactseihio of that matsrall which allows snalysls of the chemion] composition and of the
molsonlar sorangament of the swuple studied, The spectrg are sequirad:

= i1 the case of vedlection, with o laser power of 400 W, f spot sive of 10w, five exposures of
five seonds, and 8 spectral reselufionof 2 ent™,
~in the case of transmission, with & laver posver of 830 W, & spot steg of 4 rogy 20 sxposures of 3

seconds, and & spsotval resolution of T e

i « . s ~yy Q
n fnredflection nuxde and from 37 1o 2800

The spactal range exp

...m‘i 0 PRSIV N P N
CEY Y IERNSONSS ML NG,



NEECN

Signiﬁ wnt peaks were shesrved &t the following locutlims 1876 ey , 1608 en, ¥Sedew,

L8%0 oo and 206 enrt

Examplos -8 are nost incloded tt the mvention and avs given solely for tefersncs.

Exsruple s Crystaliine fovor Tof the free hase of ${3-fev-honbydvocyclopantajolpyrred
AN Nprsposythossadds
Revording of the data was varvied out u,s:i;rsg a PAMaivtioal X'Pert Fro MPD diffratometst with st
Nelerator dotector wader the following vonditions:
~ Voltage 43 EV, cumsnt 40 ma
- Mounting: theta'theiy,

< Ancde: eopger,

~ K aiphal wavelength: 154066 A,
~ ¥ alpheed wavelength: 184443 A,
-~ K alphe- 2% alpha-l satior 003

N

* (Brage'y sngle 2 thuda) n incromesty of

Messwrsnmnt mode! continuous from

Q1T

3

¢t

L5
A

.
¥
w

< Messurement fime poy stepr 38

The Xeuy powder difftaction disgrany of S 1 oof the Gee base of 4$3-{oivbexabydro-

eyciopemialeipyrrob Ll lpropoxry} benrantide obtained according to the pmocess of ong of

Hxamples § o ¥ s expressed in torne of Hne position {Bragg's angle 2 theta, sxpressed in degrees

+0.2°, interplavar distwee (expressed i &Y and relative intensity {exprossed ax # peoreentaps

et ivs tor the most intense Bne). The signifiosed lnes ave collated in the Sallowing able:

P



ik
%

Angle Theta | Interplavar Relative
Line na. ) .
{degroes) disfance (A} | indsusity (%)

B SN S— e —

2 FRELCY B3

3 1874 45687 {00

4 IRIR 4873 73

8 1843 4 888 13.3

& 2072 4384 322

7 2160 42328 77

8 23.50 3782 St

9 2700 3.287 38

Srample ¥y Orystalline e 1 of the free bose of &3 Lol hexmbydrasyelopentaicipyeral
A dipropoxyibonesmide
Form ¥ of the frew hase of & {3 uis-hexshydrowyvelopentalelpvrol 2 EN-vlpropoxy hezamide

was characierised by Raman spectrossopy. The specta were revorded o transmiasion. maode

iy

{Cobalt with laser focalisation of

30 wsing & OO detector, The wavelength shuft deponds om
the material and ¥ characteristio of that material, which allows analysts of dhe chemusal

conyposition and of the modesudar armngement of the sample studied. The spectrs were acquived

with & lasse power of 630 mW, @ spit size of 4 nun, twenly exposures of 0.2 segond and a spectral

resplution of 2em”, The spectral range exploved rangey fsun 37 to 248K o™,

Sipnificant peaky were oheerved at the following loestions: 292 ony’, §18 oo, 1048 em, 1483

E— A ygs
o, 1388 o, 1683 am™,

Example B Oryctaltine foran | of the free base of {3 Jeiv-bealdrocyclopenisiclpyrrel
M ilpropony thenzambde

Fora 1 of the free base of - 3-{ois-henabvdroeyeln gxcma{ﬂ}pw rob- 21 K vijpropoxy | benzamide
was ales chavacterised by solidatate NMR spectroscopy. The © B solidstate NMR SpCry were
recorded at smbnent tomperatirs using ¢ Braker 8B Avance speciromster with s domnt CBMAR
SE VTN type probe under the fhllowing conditions:

Frequeney: 128,78 Mz,

-~ Specieal wistihe 40 iz,



Magie angle seople sphodag spesd: T3 kM2,

& L L3R

&

Hon with 3PINALSY decoupling {decoupling powsr of &

2=y

< Pudse segusnos OPH{C
Hay,

< Repetition delay: 10,

< Acguisinion e 47 ms,

o onlad thuer 4wy,

~  MNundser of souen 8,

The speciva thershy obtsined wre refercnced relative 10 8 sample of adamaniane.

_ Chenveal shify
FRBR BG,

{ppm}
i TR
1622 2

4 1286 1% A28
3 1272 18 X5

Y LRz 13 38

1§ A

:
e
@
sl
? ¥

A
~
o
3
ok
.
Y
3
5

8 &40

allon. ol 1000 tablsts cach conalning 8w ol active inersdisnt

cxprossad s squivalent to tho basnt:

o,
<

Conmpeaind of Example 1 {exprossed 2y squivalont 8008 BRSEH o v sise e S
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Seabadabunt igdayponusk

1. Eliards ae i) diakinos képlet suarintl vegyilet fpart sldatitassm

v & ‘ \N“~..-v~>" —— N
<..\.‘“.m«-“" \'\‘;\\\v-‘j; ’ ‘&%s""w"*ww‘\\ «"f ‘N“M\\\ ‘fa‘f{}
Oy e H M
X & . ] Rk
\ "

"

¥

1

P

sezal jellemeryve, hogy v {11} keplet srerinth vogyitiatal

Syt e ™
) \{ iy

smmdnidval reagdiativk 100 *Condl magasabd bmérsdéiioten, {py o (1) keplet svorintl vegylilatd

Raptoks

4 (1,

amalyet redukdhak, fgy a (V) képlet seadntl Rétgyitnie snbn kappuke

(v,

o amely vegyiiletet szt kdvetben vagy ogy kapesolist elifedsoak veriik ald bisdhus kdritimsnyek

kizds agy pobics kéregben ax (V) keplet sesringt vegyitlettel

ey,

PHES83G ED2A MOISAZ WP N6 B



ahol ¥ jelentder -UHp-Hal shol Hal jelntése halogdnatonm vagy «CHROSO-Recsopont, ghad B

jelomdce 146 szdnatomaos alkiosopont vagy epy Ul UHosopont,

vagy redukiiv woindidoned vtk ald savas kozeghen egy (V) képlet szerintl vegyitlateh

RO~ P
/

R'O

ahol RY &5 R” jelontdee epyvoristd! Riggethentl 1.6 sednatomos plkilesoport, vagy R €8 R egyiitt

{CHeusopertot formal, abol n &idke 23, vagy a2 R d¢ R cxoportnk sgyikenek jelentése

hidrogéuatom ¢ a mbaik jelentéss 16 aednaiomos allilosoport,

~vagy reduktly srindlisnad vetiith ald cgy (V) képlet szerintl vagyitlated;

\./

i

fev az (1) altalinos képlet seerintl vegylilot suabad bézisdt kapjuk, amelyet HOY joleniéiehe helyeatink,

R

igv az {1} altalanos képlet seeringl vegyitetet kupluk, amelyet seilind formijdban oldhadk,

2. A 1L igdnypont szorintl slideds ax (1) képletly vegylilat lballitiedre, abol a (11 képletd vegyiilet
arnmrdnidval vald reagdlaicinak végdn Rapott reakoidkeverdiet pirolizisnel vejiik ald

=

e

1A D ipduvpont szerintl elideds aw (1) képletd vegyitler elfialiftasdry, shol a pirolizist eldnydsen 200

*Ceon vagy anndl magasabd kmérsdhleen hajjul vigre,

4. A2, igdnypont seervintt offdras ax (1) képletd vegyitler ol8&llitisdra, shol a piroliziet elbuydsen T80

S0 vagy ausdl magasabb hmstradhkiein hait fue végre,
T



s

5, Az 1. igdnypont srevintl eljdris az (1) képlatt vegy

shet eifaliBasars, shol a (1) béplet vegyitist

o c v

(V) képlontt vogyionts vald dalakitisst hidrogén & oy fomkatalizdtor jelenidichen hajjuk wigre.

& X

& Ax L. ipdnvpond szerintl olydrds a2 (4

¢

Keplet vogyillar olGallitdsden, shol az (V) Néphat srerind
vegyitfet 4 3ukidrpropoxt i benzamid,

Az 1. igdoypont szorint efidrds ax {1} koéplend xtg}i?i»i elfaliitdades, shol a OV} képlet szerintl

vegyitlet (V3 képlet szeriatl vegylietel vald Reposolésd

CJ;
,

& egy kashondl, sgy andy vagy opy hidvexid

jeleniétében ajyek vigre,

Az 1. igdnypont szevintl elifrde an (1) keépletlh vogyiler elallitdsdnn, ahol a {TV) képler seerintt

vegviilet (V1 kdplet szaringl vagylitetiel valé kapesoldsdt kilinm-karbondt vagy trivtilamin jelenlétéhen

X

btk vegre,

. Aw L indnvpont srerint olfirds sz (3} képlat® vegyiier oloallivisdra, abol a {TV) képlet seertan
vegyiilet (V) képlet seeringl vegyilattel vald kapesnlisit viz, alkoholok, ketonok, sterek, amidek,

DMEO vagy acetonitel]l kordhdl vilasatolt sgy vagy 1wbb olddszerbdl allé puddrls koeegben hajijuk

10, Ax 1. igdnypont szeviod elidrie ae (1) bépletlh vagyillet eldallidsdra, abol a (TV) keéplt sraring
vegviifer (V) keéplet szerbtl vepyileiel vald koposoBledt vindacstonitnll keverdkhen vagy

vizfizopropaned koverekben hajtiok végre.

11, Av 1 ipdnvpont srorintt ofifvds az (1) képletd vegyitfer ol0allitdsdra shol a sfeay jelaniétdhen

o

%3

etonds sdkdpedst Iopdst viz, aceton vagy lzopropanct karebl vilasaton ciddsanben tajiek végre.

12, Az 1. igéuypost szerinil elfdrds mx (1) kdpleth vegyttlet cloalitisdra, abol 8 shvav jelenlotchen
fiirtdnd sokdpurdst 1Epest avetomban vagy lopropasolban hajiek végre.
13, Az 3-8, igénypontok bévmelvike szerintl sfdrds mx (1) kdéplath vegyiilet olilHtdalra, shol e ()

keplet xenrintt vegyiilens Girakrigdlyroiidsnak vk ald.
£ RN \

14, Ax 1 isShypont szeriml (V) képletl vegyitiet, abol Y jelentéae ~CHMOSQRovsapert, shol R
gy i £ . t

jelentdas 145 sudnatomos sikilesoport vagy sgy Uy CHyposoport, az (1) dlalines Edpletd vegyiilathee

vald aximérls tenmediorkent iagnd alkabnaxdsra,

1S, Ax 1. vagy 14, intaypont sserintt (V) képlotit vegyitet alkalmasdsa az (1} keé plet seerintl vegyiilet
siballtasaban,
16. Az 1. igénypont sserintl (V) képleth vegyitler, wa (1) héplatd vegyiilet seintdus intermedioreként

vabh alkalmazasta,

L7, A 16, pdnypont sserintl (V) kiplatl vegyiiler, amely 403 3-distoxiprogoxi}benzamid,
18 A 16 vagy 17, lgdnypont seerinti (V7)) képletl vegyiiler alkalmardsa az (I} kdplaill vegyiilot

slfidiiftanaban.



I Aw b, indaypont seoring {8771 képletlh vogyitlet alkalmacise s (1) hephatd vegyittet aldaliiasdbun.

B

Az 1, jpdnypont svorintl (1) Sltalinos képletd vegyiilet kristidyos alalga

H

_e";N'\\\'\'\\\ ‘.,.-?“"‘.' N .
f\e“{ ' \-N .
; Fd \ pouaveone k&
‘;‘,é‘g\\\\jf ™ \ f N\ ‘)\; j
&

o ;,; — , MO &
\\ N,

.......... 3

&

az aldbbi Biffvekeids vonalakhal jpllomasve (Bragy 2 © s20g, #0,2% ban kifgjeavey 16875, 11845,
3 3 ;

PRO0C, 28,3087, QRRTC, 27,108, 2786 €0 30,347 porrdnigensughr diffrakeidban.

210 A& 20 ipdnyvput sesrintl, sz (1) dlaldnos kepletlh vegyiiet T keistdlycs alakgn, aw alibbi poer
rontgensugdr difftakeids disgrammal jellewwgve, X'Uelerator detekterral felszerclt PANalytios!
K'Pedt Pro MPD rintgen diffraldométers] midrve, &8 8 vonal helyestdvel (Bragg 2 $ 420g, £6,2%ban

kifajerve), s d sihok ket dvolsdgeal kifgjenve {AY

Nikok kit
tavebdp Ay

Sar sadma HETATY {in&}
- TR : . “\3‘%}

2 17,84 4967
3 18,40 4,690

2032 4,358

L S -

23,87 3,724
27,16 3,288

~g K

(o203
Yod
e
P>
ok
Za
.
g
¥
s

320A 200 vagy 21, igduypont szerintl, ax () dlaldnos hépladt vegyitlet | heistdlyos slokin, azsal

jeltemenye, hogy a Raman spektoumban 1608 enynél vagy 1876 et -nél mutat sxignifikans catiesot,

23 A 022, igényponik birmelyvike szevint, az {f) dhalinos ke pimx vegyiter 1 kristalyos alakia,

azzal loHemezve, hogy « Roman spalitrumbayn 1678 g ), 1606 oo ondl, 1564 eyl 1S e

nel 830 oo el o 298 ony Lndl noutat seignifikine sstiosokat.

.

24, Gydgviseal késaitmény, mely skilv hatdanyaghdnt & 2035, {gduypontok birmelyike szerinti 4

3

Ifeiss-berahidrociopentalsiplrol- 20 H-lpropoxif bannretd Tddeoklovid 1 keistdlyoy alaliit

amiaziaﬂs cgy vagy tobb, gvdgydsrailag effogadhatd, nem toxikuy, mert hordesdanyaggal vald

Fombindcidban,



XA M pdoypont sowiol gydgydexatl késditmdny agyl Oregeddssel &y nomodegenenstiv
botegadyekkel Seneafiiged kognitly do praiohisvise §¥<ﬁ~ﬁ toravirok keweldsdben vald atkadmasdony,

valaming hangulat rendellevesedgek, figvelomiddnvos hiperskiivitdeavar (ADHDY, sihists &

fidalom kezeltadben vabl alkaboasises,

36, & 24 ipduypont szerintt gydgyvasatl késxinndny Alzhetmer-kdvreal, Parkinson-korsd, Plok-kderal
orsakedPkoreal, Lewy-tnstey demeacidval §‘fo.s;€.§§§s és srubkontikdliy demenciihbal, Hontotempordiiv
demencifdidal S8 vosskolinly denwenvidkkal faseefliged Rognithy éx pasichdeoviselladént avanck

hovaldedben vuld slkaiosedsn

37, A 2033, igdnypontok  bénwelvike sperintt 4 {3-[ohsz-hexahidroctklopentisiplrob {1 H
Norepoxithenzonid  bideoklorid § kelstdlyos  slabjival alkalmazdse o hisstaminerg  rendszsy

sendellenesedgoinak kaveldadre szolgdld gydpyseer eltiliftaaiban,

28, A& 27 igdovpont sperintl S{uise-hexshidrociklopentafcplerob 20 propeihenzamid
higdroklorid T kelstdlyns alakifnak slkalmazden az agyl Oregadéasel s nourodegonenatly betegasgekkel
Fhged kognitly ox porichéswiselbedést savavok vendelionvesdégeinek kexeldsdre  saolpdll
valumint hangulatt rendelloncsségek, fgysbodidnyos hiperaktivitiesavar (ADHD), olbizdy &

«

Sidalom keaeldsdie szolgdld grogysser 10alIKsaban.

MW,oA 27 ipdwypont szevintl d-{3-Jolwe-bexahidrociMopesia{elpirred (T HRpropoxi}benzamid
hidroldorid 1 keistdbyee afakidnak slbalmasies Aldhelmerdkdorall Packinson-Rérral, Piok-kdrral
KoraakofBkormral, Lowy-tostes demensifval, frontdlis de seabluntikilis demeneidklal, frontotemponiii
demenciskkal $s vaszkulérs dowmencidhlal devzeflped kognitiv ¢s pasichéseviselkedéal zavarsk
keaeldadoe szolgdio gydpysrer 18R saban,

30 A 2023 iSavpontsk bdemelyibe swerintl  &{3-cisrhexabidrociklopentaleipliol- 21 H -
iSpropexit bonsmnid hidroklorid 1 keistdheos alakje, 8 hisstaminery rondsegr randellonexedgeinek

kezoldxdben vald alkalmarisra

31, A& 30, igduypont szeniatt 4-{ 3-{else-hexabidroviblopentalelplorob 201 Hi-tHpropoxt} bunzamid sdsay

1 ristilyos alakie, nz agyl Sregedéssst s neurodegensentlv botegedgekiel dsszefiped kognitlv &

olkeddst zavarok rondslioncasdgeinek kezeldséhen, valandnt hanguletl rendellenessépek,

9

Rgvelembitnyos Mperaktivitdeavar (ADHD), clhizds ¢ fajdalons kevalésdhen vald atkulmazdsrs.

320 A ML jgdovpost sweristl 4 Molsehexalidroclidopentad oipirral2{ 1 HD-Hpropoxi henzanid
hidsokionid 1 kebstitvos alabia, Alsheimerhorml, Pakinson-kérral, Piokekderal, KorsakoftRdrral,
Lowy-tentes éegz}'enc-iéxfah frontalix 5 sxubkortikalis demencitkkal, frontutemponalis demonciakkal gs
vasskulasls demencitkksl Swarefliged Sopnithy & preishésviselbeddsl zavarak Reseldsthen valbs

atkalmasders,
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