+ 1 30 MAY 2005 ACUTUM NE AND ACUTUM NE COVPOUNDS, SYNTHESIS AND USE
Meni spermum dauricumis a ligneous clinbing plant, nore t aD gﬁﬂcﬂﬁﬁées
|l ong, which is wdespread in the North, North-East and Eas i
(Editorial Board, "National Collective Data of Chinese Traditional. and
“Her bal Medi ci nes", Peoples Health Publisher, First Edition (Chinese),
1975, p.105). The dr&CEWQM,E AR ARATIVRNECOMROUNDS, ni , is part of 5
traditional Chinese nedicine a i jgkal |y included in the Chinese
Phar macopoei a as an anal gesi C§g#ﬁﬂ;‘$¥§p§$§ﬁ§ﬁ( Phar macopoei a Conmmittee of
Peopl e's Republic of China, 2000). The active principles present in

Meni sper rum dauricum are essentially alkaloids (1 to 2 %of the crude
ext r acMenisRarmess UECKE) 18] 0 S SPRARS rfYnIRg flrat spiGcthap den dugtfes deng, which is

exty _ PO : _ _ e >
I's en%&éggﬁgg'u@%é N‘Sgh, N&%.%qetpﬂ{gpﬂs%f gg[ %L(Eﬁlt&‘?al @Jﬁépq\;\ﬂ%hgng%?ﬁ@gp%' nan

and nan S have b€en i sol ated and aract eri sed.
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properties. For _exanple, dauricine, a mjor alkaloid nstituent of the
r hi _zo_n&hlﬁ%t? ’bégﬁ’fBHﬁé)-tBheb T 3PS, gg{ﬁ‘?@”@a&%ﬁ%%s T’%Pe’%’ysﬂ%rﬁ%ﬂ’ has
anti - i ph L3RRI ELiYesP nRRRYAd SR is hblw_f&ﬁc#m nlc#&@e it {He iRddeYpHaRthacobb &R b B9

t
arrhythma patients. 15 Dahurisoline, another al kaloid having a
bi sbenaydlgsopridraatipyestis (PhacmacepoctrdSoramiiidsiof @dopta'sRepubliebfiching, 200pct s
(Liu Chang-Xiao et al., "Mydem Research and Application of Chinese
Medi ci nal Pl ants", Hong Kong Medical Publisher, First Edition (English) in
2000, phéa8hve ppﬁ@%{slwbﬁ@eman M apehienl datfchn asd ssaanllyafikdibias (Nt DvB of Was
di scovered in 1967 and has the special characteristic of contai ni,ngl_a
chl or i e catdsngXtrpeii Numengus atkalgids havighyasions sietwos Pirhrasdedenrdispaueling i n,

1971, 4 0 : di ! :
mermoc S e porp iR HB R SOGAIAL ot g TR, UR solapd and

Agei ngclafradt¢resegopul ati on due to increased, |ife expectancy has brought wth
it a mgjor increase. i.n cognitiv i sorders_associ.ated w th normal. cerebral
agel ngAUTIIHET ORISR TRyE PG bt e S BEE 7 PRt PR oE e geb g For
neur odgg@ijRE, atautiting) £8RfR 2lkadig Rondfuentt OF tHRXAIYBME, hA FRRIFFRId B belktidé HLase.
The majority of substances used today in treating cognitive disorders,
associ tesar quc@gresyﬁgma@md has anti-inflammatory properties. It has been used clinically for

treating arrhythmia patients.
15 Dahurisoline, another alkaloid having a bisbenzylisoquinoline structure, has exhibited muscle-
| relaxant effects (Liu Chang-Xiao et al., “Modemn Research and Application of Chinese
Medicinal Plants”, Hong Kong Medical Publisher, First Edition (English) in 2000, p.480).

Acutumine, a minor alkaloid constituent of the rhizome, was discovered in 1967 and has the
special characteristic of containing a chlorine atom (Tomita, M. et al, Chemical and
20 Pharmaceutical Bulletin, 1971, 19(4), p.770). We have now discovered that acutumine has

mnemocognition-facilitating properties in animal experimental models.

Ageing of the population due to increased life eipéétanoy has brought with it a major increase
in cognitive disorders associated with normal cerebral ',é;gf;ing or. pathological cerebral ageing
occurring in the course of neurodegenerative diseases such as, for example, Alzheimer's

25 disease.

The majority of substances used today in treating cognitive disorders associated with ageing act

by facilitating' the central cholinergic systems — either directly, as in the case of



by facilitating the central cholinergic systens - either directly, as in
the case of 3 0 MAY 2001) 2 acetylcholinesterase inhibiﬁpﬂ§g@aa d e,
donepezil) and cholinergic agonists (nefiracetan), or indi I;Z As in
the case of nootropic agents (piracetam pramracetan) and cerebral
vasodi | ators (vinpocetine). It has been therefore been especially val uable
t 0 syntdesichelingéreRPaibess (thaineadengRRAPh&l eholier@PRESHIBE (hBEracaami t brve
di sorders associated with ageing and/or of inproving cognitive rocesses.
0 e OHindirectly, Fseiprtbe efntse i oy ERPITORICT a8%e PIrEHstahe PEATRIACEIFE) t¢eachyale of
acut um . . Ove and/ or acutum ne conpounds in mMenocognitive
disordgggx%%g?yﬁﬁngﬁ%&g her hand, to the synthesis of new conpounds havi ng

especi gt hys bezh UeditRropbenmpediai Cahahdes apshtliesiSe hew icbapsands thareea capibie of
present invention relates nore specifically to conpounds of forrmula (I) R
R R ROPResing thg"cqgnyives disprders Rysaepateds with ageing and/or of improving cognitive

processes.

The present invention relates, on the one hand, to the use of acutumine

OMe

and/or acutumine compounds in mnemocognitive disorders and, on the other hand, to the
synthesis of new compounds having especially valuable pharmacological properties in the same

arca.

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

(I):

wherein
10 e R, and R; each represent a hydrogen atom or together form an additional bond,
e Rj;represents a hydrogen atom or an alkoxy group,
e R, represents a hydrogen atom or a hydroxy, alkoxy, alkylcarbonyloxy or arylcarbonyl-
OXy group,
e R;represents a hydrogen or halogen atom,
15 e Rgrepresents a hydrogen atom or an alkyl, alkylcarbonyl or aroyl group,
e Ryrepresents an alkoxy group,

e Ry and Ry together form an additional bond,



RIO,R9 wherein 10 R, and R2 each represent a hydrogen atom or together
forman additional bond, R3 represents a hydrogen atom g aﬁ zi) kox
group, R4 represents a hydrogen atom or a hydroxy, al koxyj[] A 2005

al kyl car bonyl oxy or aryl carbonyl - oxy group, R5 represents a hydrogen or
‘hal ogen atom 15 R6 represents a hydrogen atom or an al kyl, al kyl carbonyl

or aroyl gfRypnd R,Rogkhpr Rs@MNH Silptid@bkdeyand! @Upat cals Ranld R, toggtieh & 4r m
an additional bond, 3 30 MAY 2005 _or R3 and R13 together form a sul phide

bri dge an@xo Brpupriat Roai@resrats ai¢4lqmns afiBet her form an oxo group and R14

represents chlorine at represents an al koxy group, RI11
represent§ ?W%ﬁrg%(e)r/l%oarn %ﬂxc}'x‘g%g?’oup, 5 RI12 represents a hydrogen atom

or R1l and RiZ rtmeehhel hfd@6y) analkxs; gedp,me or 0-al kyl -oxi me group, and R13
and R14 each represent a hydrogen atom or together forman oxo group, wth

t he provi so Rhaepresentscomysioeged asémf or rul a (1) cannot represent : - Spiro
[ (45,59) - 4- ydf 03 R TBEAR Yo An S Sk SPSE B b GRS 3Rdip? I o7 - 338, 7aS
((2,3) - 1- gethylmy hh@ R JiaR kefRestntlh APIDSYatdmbr ogdthet foidn Reyahydup; SH i nden-

5-one] (acutum ne) -
spi ro[ (4S, 5S) - 4- acetyl - 3- met hoxy- 2- cycl opent en-1 - one-5: 3(2S)-2-chl oro-3aS, 7

25, (2 S)ad e RYELOh! 0108) 6 FiShiTRL O e

-7 sgi r1 g[ ( 4S,-5Pjrof4868)-wHydrdkBt NaeyhokyC 6y diRAte@N-bnd RS (15) A-A8pro23 48)7 49-0- 3aS,
a ) .

(12, 3) - 1- acdt3Pplmathylayraidiee) 7. Gidiaethessy 1.2,323 a3t Barhaxahydioa3dindanod-sreli nden-

S- _One] - é cutu 'ne}|

spiro[(4S,5 31 4-rﬁ)e zoyl oxy) - 3- met hoxy- 2- cycl openten-1 -one-5: 3(2S)-2-chloro

- 3aS, 7aS- (-(sBira(43,5hptagetyl B modthaliyndcydoFenderritonedy3(2S P2-8hB®ro-3aS,7aS-

a, 4, 7a- hex aQYqu)Ql_ -%%tlilng}?r?élid?ﬁegl%?’}-dimethoxy—1 ,2,3,3a,4,7a-hexahydro-5H-inden-5-one]
- spiro[(4S,5S)-4-acetyl-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
15 ((2,3)-1-acetylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]
- spiro[(4S,5S)-4-(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-
5-one]
- spiro[(4S,5S)-4-hydroxy-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-
20 methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-0l]
- spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-3aS,7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5S H-inden-5-one]
- spiro[(4R,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]
25 - spiro[(4S,55)-4-(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1-benzoylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-
inden-5-one] ‘
- spiro[(48S,5S)-4-acetyl-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]
30 - spiro[48S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1H-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]

(acutumidine)



”spl ro[(4S 5S) - 4- hydr oxy- cycl opent an- I-one 5:3(2S)-2-chl oro- 3a 062:3)-1
- 20 Jag MAY 90t

'_.rret hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3, 3a 4, 7a- hexahydr o- SH i nden-5-0l] -
spiro[ (4S, 5S) - 4- hydr oxy- 3- met hoxy- 2. cycl openten | -one-5:3(2S)-3aS, 7aS-((2, 3
- )-1- et hyl pyidoMR g5 ne&)hylrokyd ﬁ&tﬁb&&}% dycZopEni®n-1-one-5:3(2S)-2-chloro-3aS,7aS-

. a, 4, 7a- hexahydr o- 5H 1 nden- 5-0

o (oL (4R S Pl el ABRg bR PeehT sherbye- - ismy5-andhl or o- 3aS
a7f‘15'7a( ggxg)hs # gﬁgl'}zé' RYhG %éhq:h@ﬁi@d 1 e 0194y 745 03)3 Hopyrrolidine)-6,7-
sp|3rg[(?SSSSdnzr&f}(dx@rﬂﬁbyjmﬁlﬂwﬁemlhycgméﬂﬁréieydL@@nLen | - one-5: 3(28) 2- chI oro
;1 aa7a hgxétéls&’éﬁoéﬁ 58142 rg%éggy-gyc&%]g}alentlerge)one 5:3-2- c cEro%)a(lg 7aS %(2 3)-1H-
-spirof[ (4S, - Jidaks! I 3aS 7aS-((2,3)-1
- et hyl pyrﬁ%’l)rfogll %&?t%’} gﬁ%ﬁfﬁ%gg?%a %wﬁeﬁh%l% exaﬁysgélf)é 5H-i nden- 5- one]
30 -Spiro

[ 4S,5S) - 4- dro d;goxy 2-cycl opent en-1| -one-5: 3(2S)-2-chl oro-3aS, 7aS
((2, 3)-11 eb‘bgr? ef%%‘i 1886, 7-dinmethoxy-1,2, 3,3 a, 4, 7 a-hex
ahydr o- 5H-i nden- 5+gngt me(aﬁ§%bmﬂ| #8lp %oﬁtagnﬂ\ée\\{ t80635arbon atoms Wh1ch may be
spi ro[ 4R, 5S) - 4- hydr oxy- 3- met hoxy- 2- cycl opent en- | - one- 5: 3(2S) - 2- chl oro 3as, 7
a® ((2,3)-1H pyrkinsar gf brencl®dy - di met hoxy- 1, 2, 3, 3
a, 4, 7a- hexahydr o-, |nde

[ (5S) - 2- met hoxy- 2agty°c’ﬁ opeﬁi? %11(310)(?%&' (gl%SC gt%gg 6%6 ?Ibfﬁatﬁwsr‘gimgl aé/) 6, 7-
di net hoxy-1, 2, 3, alxmaﬂoﬂa-ahﬂiedhydro 5H-i nden-5-one] 5 -
spiro[ (59)- 2 rret hoxy-2- cycl open | - one-5: 3-2-chl oro 3aS, 7aS-((2, 3)-1H
pyrrolidine) - 6;7- dFAeXhoRGs arg?oxg O ’?’Qeli?érkg‘ﬁfﬂ)’ JneEL] Iﬁa%els}s SriEny] ¢

bei ng under st ood M}%}éhﬂ%’l gllolﬁ%l means an al kyl group containing 1 to 6

carbon atons which | inear or branched, - "alkoxy" means an
alkyl oxy group- coht(wl'r‘umgmi 4o ayleabdyh groensvhendin Hhesyylbmoidty rrepresants a
branched, - "aryl gx nmean | oxy group wherein the aryl noiety
represents a pherp%e}{’y1 rrﬁgﬁ%l?ﬂ é’roup, 15 - "aroyl" neans an aryl carbonyl

group wherein the aryl noiety represents a
to their enantiomers and diastereoisomers, and to addition salts thereof with a pharmaceutically

acceptable acid or base.

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

acid, oxalic acid, etc..

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

25 limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc..

The preferred configuration of compounds of formula (I) according to the invention is that

shown in formula (I') :



.phenyl or naphthyl group, to their enantionmers and di astereoi soners, and to
-addition salts thereof wiwth a pharmaceutically acceptable aci? gg“pa?qqﬁ
Anong t he pharmaceutically acceptable agids there may be nentt oned, out
inplying any 20 limtation, hydrochloric acid, hydrobrom c acid, sulphuric
aci d, phosphonic acid, acetic acid, trifluoroacetic acid, lactic acid,
pyruvic acid, malonic acid, succiRaicgacid, glutaric acid, fumaric acid,
tartaric acid, naleic acid,Igitric .cﬁg} ascorbic acid, methanesul phonic -
acid, canphoric acid, oxali¢ at et’C*. Anmong the pharnmaceutically
accept abl e bases there may be ng C Rswi t hout inplying any 25
limtation, sodium hydroxide, OQot assi hydr oxi de, triethylam ne,

~ figuration of conpounds of formula
(1) according to the inventjohi ks that' . § in fdrnula (1') : 30 MAY 2005
5R RBR RRM RS 0ORLd ..’ 2N R13 Rlz RT RL1 RRe Ro?9
Preferred conpounds of the R Qr&, conpounds of forrmula (1) wherein
R and R2, on the one hand, Rahd HS an®% RO, on the other hand, together
forman additional bond. The préﬁ@r?@d meani ng of groups R3, R7 and R10 of
conpounds of formula (1) according to the 5 invention is the methoxy
group. Advantageously, R4 represents a hydroxy, acetyloxy or benzoyl oxy

group. pVRIYdRRIPBLAR ¥ thEhveRRb L SR otnfdbuhdl O foRBuRl(BWherein R; and R,, on the

one hand, and Rg and Ry, on the other hand, together form an additional bond.

The preferred meaning of groups Rs, R7 and Ry of compounds of formula (I) according to the

5 invention is the methoxy group.
Advantageously, R4 represents a hydroxy, acetyloxy or benzoyloxy group.
Very preferably, Rs represents a chlorine atom.
Rg more especially represents a methyl or ethyl group or a hydrogen atom.

The invention preferably relates to compounds of formula (I) wherein R;; and Rz together

10 form an oxo group.
More especially, Ry3 and R;4 each represent a hydrogen atom.
Even more advantageously, the invention relates to compounds of formula (I) which are :

- spiro[(4S,5S)-4-(ethoxycarbonyl)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-
15 one]
- spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten- 1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-
1-ethylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]



R6 nore especially represents a nmethyl or ethyl group or a hydrogen atom
"The invention preferably relates to conpounds of fornula ( ) equoi

and R12 together 10 form an oxo group.. More especially, an ach
represent a hydrogen atom Even nore ad6vant ageously, the i nventl on rel ates
to conmpounds of forrmula (1) which are : -

spiro[ (4Sg Q&Fgﬁ Y, (2S)-2-ch
loro 3 aS, 1319%(‘?5( g%hl?é}{%{ hy p%b |E§e))2-cg% ro(bg&hgﬂﬁdgie? 31 215“)7'29&1%%

a, 4, 7a- hega®y al$4ﬁ€2$i—)—]-pd>@an®lp)]1‘ﬁoluhﬁ) -6,7- dlmethoxy—l 2,3,3a,4,7a-hexahydro-5H-inden-
spiro[ (4S, 5?2 4- hydr oxy- 3- met hoxy- 2- cycl opent en- 1- one- 5: 3(2S) - 2- chl or o- 3aS,
7aS-((2, 3)5 £l et hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3,3 a, 4, 7a- hex

ahydr o- 5Hg

D o g A D) P it T
| of 0- 3 a&methylpyRpBJing)- @7 ahpmathoxygy2, 3,04 # darhexaltdio-aHAmed¢re fyong oRings]3

a, 4, 7a- hexah - i,nden- 5-qne i

spi ro[ ('485@531[?‘1}0?1§g$ 635&"?}1%%(%6‘3?]5‘/10?6’&398116%?1%%(t?rs P-2shierg:33p 78 (23l or o- 3as,
7aS-((2, 3)rret}§/1pyrrohd1n 7 dlmethoxy 1,2 3 3a,4 7a—hexah dro-5H-inden-5-one]

1- et hyl pyrrol i di ne) - di net hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o- 5H i nden- 5- one

oxi me] - sppiralf ‘th,SSB‘S)hyQTOKé’cﬁ msthiosyy- %&Jﬁg@ém@pén@r@ni B(2S)- %2-chloro- 3aS,7aS- ((2 3)-

-one-5: 3(2S chl

ot hy T oyt § SNty RO ShEnS R bRy ) Haaemaydrg 4prssnimdene 4 tdionel 5 oo
spi rof (- 4Rslﬁﬁj[(5%8-)k8yﬂll‘eth>©){y3- mbﬂdmm;ena- orysh e@@)tzeaﬂémms ’&SZ:’((ZS) i2nahylor o- 3aS,
7aSs-((2,3) met hyl pyrrol i di ne}j 7-di net hoxg 3

S Ta Lot 1 RHGHGD D BRMARERE) 2.4 Gy oS H.ihden s-on]

spi r o[ (5S}siRs F@ X -h 1o ¥ § |20£%ﬁ%>%ﬂteh'10&ﬁ 233699 chdor6 ¥a8ras IS AS- ((2, 3) - 1-
met hyl - pyrro di , 7-di meth
a, 4, 7a- hemmmmlleh@ehdﬁn@]’miy-l 2,3,3a,4 7a—hexahydro-5H—1nden—5 ol]

oD oL e R UL ABRI D s 5,0 S e (2.9

ai#, 7a- hegapydr@cfhipyRd@aine)- an]lethoxy—8 thiabicyclo[2.2.1]-1,2,3,3a,4,7a-hexahydro-

spi ro[ (4R_.5S) - 4- hydr oxy- 3-net hoxy- 2-cycl opent en-1-one-5: 3(2S) -2, 4-di chl oro-
3aS. 7aS- 3H, ‘H-indefe-5,6-dion, ne].

((2,3)-1-nethyl pyrrolidine)-7-nethoxy-8-thiabicyclo[2.2.1]-1, 2, 3, 3a, 4, 7a- he
xahydro- 5H, 6H i ndene-5, 6-dione]. The enantioners and di ast ereoi soners and
addi t i dihesalahgomensand Phdensmisemteiscad addicmegdtablich a pharmaceutically acceptable

acid or base of the preferred compounds of the invention form an integral part of the invention.

2-ch

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

(acutumidine) :




~acid or base of the preferred conpounds of the invention faorm i nt egr al
part of the invention. ‘The invention relates also to a prd}cﬁsg%{ormﬂ e
preparation of conmpounds of formula (1)y which 20 process is characterised
in that there is used as starting material the conpound of fornula (1)
(acutumdine) 7e OH (H, O NCH OOw Ow 3 0 MAY 2005 7 which is

subj ect ed yidch ResuBfekiedno &e actidf %@,Ss%i:c\é@éiyel%r,aa den@hylytied idegt ageen and then an
al kyl ati ng agent to obtain the conmpound of formula (Hau%, a particul ar case
Ay

of the ¢ Whingsagsnt oobian she qompoupd of fyymuly (Vap anpartiq ase@dthy R1o 5
wherein R 3 _an gﬁﬁh epresent an al koxy group and R7 is as defined
for forrrulcgm(plogflgs%fmofloc %‘é{)'be subjected to the action of a conpound of
formul a RI5CHO (wherein R15 represents an alkyl group) in a reducing
medium to obtain the conpound of I{,or mula (Ub), a particular case of the
conpounds of formula (1) R13 OH 73

(I/a),

5 wherein R'; and R’ each represent an alkoxy group and R; is as defined for formula (I),
which may be subjected to the action of a compound of formula R;sCHO (wherein R;s
represents an alkyl group) in a reducing medium to obtain the compound of formula (I/b), a

particular case of the compounds of formula (I) :

10 wherein R';, R7 and R'j are as defined hereinbefore and R's represents an alkyl group,

which compounds of formula (II), (I/a) or (I/b) are subjected to the action of a compound of
formula (R;6CO);0 (wherein R;s represents an alkyl or aryl group) to yield the compound

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



Cl ONCR (I/b), OR Rio 10 wherein R 3, R7and R 10 are as defined

her ei nbefore and R 6 represents an al kyl group, which congﬁﬁnﬂz oftﬁﬁrnula
(1), (1/a) or (1/b) are subjected to the action of a conp d ﬁ, Z mul a
(R16CO 20 (wherein R16 represents an alkyl or aryl group) to yield the
conpound of formula (1/c), a particular case of the conmpounds of fornula
(I') 30 MAY 2005 8 RB R, C R& OR3 R10 wherein R3, R7 and R 10 are
as defined hereinbefore, R6 is ag defined for fornula (1) and R 4
represents a hydroxy, alkyl carbofiyl oxy, or aryl carbonyl oxy group, or which
conpounds of formula (11), (l1/{a), C * or (I/c) may be subjected to the
action of a 5 conpound of faopn (wherein R15 represents an al kyl
group and E represents a | ea¥i ng
group) to yield the conmpound of f
conmpounds of formula (I) R3 R4

Ry

a (1/d), a particular case of the
- (17d),1eP R

wherein R;, R; and R'yo are as defined hereinbefore, Rg is as defined for formula (I) and R'4

represents a hydroxy, alkylcarbonyloxy or arylcarbonyloxy group,

or which compounds of formula (II), (I/a), (I’b) or (I/c) may be subjected to the action of a
5 compound of formula E-R;s (wherein R;s represents an alkyl group and E represents a leaving
group such as a halogen atom or a tosyl group) to yield the compound of formula (I/d), a

particular case of the compounds of formula (I) :

(I/d),

wherein R'35, Rg, R7 and R’} are as defined hereinbefore and Ry is as defined for formula (T),

10 which may be subjected to the action of the compound of formula R;;ONH, wherein R,
represents a hydrogen atom or an alkyl group to yield the compound of formula (I/e), a

particular case of the compounds of formula (I) :



R io wherein R3, R6, R7 and Rio are as defined hereinbefore and R4 is as
defined for forrmula (1), 10 which nmay be subjected to the a tqqg{\gf Zﬂb
conpound of fornula RL170NH2 wherein R17, represents a hydroae an
al kyl group to yield the conpound of formula (Ue), a particular case of
the conpounds of forrmula (I) 3 0 MAY 20056 9 R, R4 CI1 ONCR6 ONR7 17
Rio wherein R3, R4, R6, R7, R10 and R17 are as defined herei nbefore, or
whi ch conpound of formula (I/d) may be subj ected to the action of SOC 2/ DVF
I/f}{ particul ar cases of the
conpounds of formula (1) R) R 3 R R4~ C1 C O0O00dC (U), NR6 NR6
SOR OR 5 ROOwherein R34 R4,: "R6,°R7 and R Lo are as defi ned

her ei nbef ore, or which conpouna ‘of F
action of a reducing agent such as

wherein R';, Ry, Rs, R7, R'19 and R are as defined hereinbefore,
or which compound of formula (I/d) may be subjected to the action of SOCIL,/DMF to obtain

the compounds of formula (I/f), particular cases of the compounds of formula (I) :

@D,

wherein R';, R4, Rs, R7 and R'yg are as defined hereinbefore,
or which compound of formula (I/d) may be subjected to the action of a reducing agent such as

LiAlH, to obtain the compounds of formula (I/g), particular cases of the compounds of

formula (I) :

I'g),

10



LiAlH4 to obtain the conpounds of formula (1/9g), particular i&sﬁ?\ of, the
conpounds of fornmula (1) R € O,,.NCR (I/g), s HOR 10 400 Mal
2UU5 10 wherein R4, R6, R7 and R 10 arg as defi ned herei nbefore and the
synbol ----- i ndicates that the bond nay be single or double, or which
conmpound of forrmula (I/d), (l/e), (1/f) or (f/g) may be subjected to the

action - Bu3snk i h 9@%% - t i he _c

f or mul aglfP FI%ILB ,E"%iﬁr’tﬂl7ca'lljlpa%m§aé£%§§o 5}% Eﬂgﬁ%&(}ﬁpﬁgﬁgi%b@oﬁuﬁgﬂ% I%Qqﬁat%io R
0 R14 (béddmay be singR dddasbR12 7 ROwherein R4, R6 and R7 are as defined
herei nbefore and Rl, R2, R3, R5, RR, R9, R o, R11l, Rl12, R13 and Rl4 are as
defined for fornmula (1), the conpounds of formulae (I/a) to (I1/h)

constit yf Wé\gcht nppinal detrRfia (D8, spepends @) hhe belﬁlbﬁ]éa@ﬁ%' 0B acHbti 6P nmay
he purified according to a conventional separati on techni que, are

conver t 8d;SrH irdésipresdncd off AIBN¢d obaddiheicompsahdssofifprrhula (Bapaticelat casab by
accept aq\[ge acid or f%ase 2]3(:1 are separated, where appropriate, into their

i somer s NECOBIPAIRY AidommuaAlent i onal separation techni que. The compound of
formula (11) can be obtained by tRe person skilled in the art by neans of

wherein R4, Rg and R are as defined hereinbefore and Ry, Ry, R3, Rs, Rs, Rg, Rio, Ri1, Ri2, Ri3

and R, are as defined for formula (1),

the compounds of formulae (I/a) to (I/h) constituting the totality of the compounds of the
10 invention, which may be purified according to a conventional separation technique, are
converted, if desired, into their addition salts with a pharmaceutically acceptable acid or base
and are separated, where appropriate, into their isomers according to a conventional separation

technique.

The compound of formula (II) can be obtained by the person skilled in the art by means of
15 extraction starting from Menispermum dauricum rhizome according to the procedure of

Figure 1 :



15 extraction starting from Meni spermum dauricum rhizone according to the
procedure of Figure 1 : 3 0 NAY 2005 11 anispenntin1dauriquTwygzqgﬁ
cutting extraction with hot ethanol eyvaporation under reduce E SS é

et hanolic extract secondary products filtration F-

| insoluble portion

acid solution nmaking alkaline to pH 9, using concentrated NHAOH filtration

preci pitate al kaline solution extraction with CHCL13,

six tinmes agueous

phase organi c phase evaporation under reduced pressure addition of CHC 3
to the residue obtai netenitphremmidiulricyrathizome pr eci pi t at e organi ¢ phase washi ng

w th acetone and then chronmat ograpiay on silica gel

chr omat ogr aphy on

Besi des the fact that

silica gel CHC13: MeOH (10:1) Q&%ﬁgggwléégﬁ conpound of fornula I
0

Figure 1 : Extraction of the cpnpoun ormul a |

the conpounds of the present inv&Rit.abh Q6 1B pthGY possess properties of
facilitating cognitive processes, making themof use in the treatnent of
cognitive deficiencies ESSOCIated muth cerebral ageing and with

neur odegener ati ve di seasges such as Ayzheiner's
ethanolic extract secondary products

l filtration

| 1

insoluble portion acid solution

l making alkaline to pH 9, using concentrated NH,OH

l filtration

precipitate alkaline solution

l extraction with CHCl,, six times

aqueous phase  organic phase

evaporation under reduced pressure
addition of CHClI, to the residue obtained

l then filtration

'

'

precipitate organic phase

chromatography on silica gel

washing with acetone and then
CHCI;:MeOH (10:1)

compound of formula II

Figure 1 : Extraction of the compound of formula II

chromatography on silica gel
CHCl,;:MeOH (10:1)

Besides the fact that the compounds of the present invention are new, they possess properties of

facilitating cognitive processes, making them of use in the treatment of cognitive deficiencies

associated with cerebral ageing and with neurodegenerative diseases such as Alzheimer’s

5 disease, Parkinson’s disease, Pick’s disease, Korsakoff’s disease, and frontal lobe and

subcortical dementias.



5 di sease, Parkinson's disease, Pick's disease, Korsakoff's disease, and
frontal |obe and subcortical dementias. 3 0 MAY 2005 12 The) iMAENphOm

rel ates al so to pharnmaceutical conpositions conprising as active ingredient
at | east one conpound of formula (1) together with one or nore
appropriate, inert, non-toxic excipients. The Applicant has noreover

di scovergd ifNatioAGHLITTANS BNEHaeH @t MNdoASHRRIGRO UBRAPriKIAY s adtive ingredient at
menocognition-facilitating properties. The invention accordingly rel ates

al so t oldabteonss sompoad plifPmenlafld/togetheruwithi ave omptu AR OPMate.ollcHi RpprdoXIC
phar maceut.ical conpositions for use in the treatnment of cognitive

defi ci eftiBESassoci ated with cerebral agei ng and wi th neurodegenerative

di seases such as Al zheiner's disease, Parkinson's disease, Pick's disease,
Korsakof f's di sease, and frontal |obe and 1Q subcortical ~denentias. Mre
especi allhg Armisaptnhasniostover digc@cred thay acuging andipt A HEmgeprRIPPRITES thakal
conposi t ] e USe kN ment of cognitive deficiencies associated
Wi gﬁ ce%de%{r%lz)lcg%tel?ljﬂngﬁghgtl%/é?ﬁbérﬁggﬂrodegenerati ve di seases, of acutum ne
and/ or acutum ne conpounds such as, for exanple -

ir 4 - 4- hydr - 3- h - 2- I nt en-1-one-5: 3(2S)-2-chl oro-
?gls_ Og_(5T§’e ?nsv)ention Xéjco%%gl:})’/ rgl%%es Ce)l)l(s% to tl?gl Sseocpf%c}lt%mine a?nd? rSacﬁt mslzle COI%pOl?ndg ir? as,

f; f gngi - 3,?%?{3% #ﬂﬁgl&{ehg&mQ)o‘nﬁ)ozl"tghg%?%h{‘i;z’ the 3urdAmént’ 8f REYARYET Rfielntiaden-
spi r o[ ( 48p&igled4with etey¢bral- agdimgxnd 2witly gleorsadngansrdtivo ndisdas @ 28h- a3 Milmime3asS, 7

?( 2, 3) - SISRASENYIARSPIOB'S diSF85S 6PIFk e SRS x RISt 157255 Ak R0 185 ARdien-
5-@ne] subcortical dementias.

-spiro[ (4S, 5S) -4-acetyl - 3- met hoxy- 2- cycl opent en-1-one-5: 3(2S) - 2-chl or o- 3aS,
7asS 20

(022 30 MAG LRS! (Helily ibon Fel el BENREYim obtaidhnd D Re SR Blp ichs! BF -
spi r o[ (4§, 58)thd-ttdaenmady bDxynibveraichiorepeizs apsicopahtvath lcewhed Sag8{n2Shad®-with or o
2_ ﬂ'g;( ;ﬁgﬁ%g&%{:rﬁgg&élgé{sg% ré)]rf gé_dtgrinpn%)a}lgfoz -aglilthr%gnréoc)é -p]()hrzlds3§u%h %é,%’oz example :
spi ro[ (4S, 5S) - 4- hydr oxy-cycl opent an-1 -one-5: 3(2S)-2-chl oro-3aS, 7aS-((2,3)-1
rret2 ﬁyl pyr r ot PRIFGHEAS. B5)74-Hydrexdxyethoy-3-cyalomenten- horath2d)-BihloserdaS Za%y |
15 ((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]
(acutumine)

- spiro[(4S,5S)-4-acetyl-3-methox y-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]

- spiro[(4S,5S)-4-acetyl-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS, 7aS-

20 ((2,3)-1-acetylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]

- spiro[(4S,5S)-4-(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-
5-one]

- spiro[(4S,5S)-4-hydroxy-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-

25 methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-0l]

- spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-3aS,7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]

- spiro[(4R,55)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS, 7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]



spi ro[ (4S, 5S) - 4- hydr oxy- 3- met hoxy- 2- cycl opent en-1 - one- 5: 3( 235)0 g&& 7&@5( (2,3
)-1- methylp yrrolidine)-6,7-dinethoxy-4, 2, 3,3 a, 4, 7a- hexahydro-5
H i nden- 5-one] -

spiro[ (4R, 5S) - 4- hydr oxy- 3- net hoxy- 2- cycl opent en-1 -one-5: 3(2S) - 2-chl or o- 3aS,

7as- 48,55)-4-(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
((2,3)-1- met hylopgglrro)l dl(ne _y 7Y) di et ho>}<ly 1y2p3 3a, 4, 7a- h(exglhydro 5H i nden-

5- one] 3 0 F3aY7456038, 3)1l3benzoylpyrrohd1ne) -6,7- dlmethoxy-l 2 3 3a 4,7a-hexahydro-5H-

spiro[ (4S, 59) - 4 ben oyI oxy) - 3- met hoxy- 2- cycl opent en-1| -one-5: 3(2S)-2-chloro
- 3 aS, 7aS-( benzoyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3,3

a, 4, 7a- hexahygly 4%"58 Léﬂﬂ&'ﬁTl&y@R)@Enmn 1-one-5: 3(28) 2-chloro-3aS,7aS-((2,3)-1-

spiro[ (4S, SSﬁyIq O(Pglcet y)l opent an-1 - one-5: 3(2S)-2-chl oro-3aS, 7aS-((2, 3) - 1-
5 fret hyl pyr r siethyimetol gime) & hentsheryil, %,3§a$a7ﬂdhe?@hlv$@5%aslﬁrmdénéwfleﬂlden 5- one]

Spl ro[ 4S, 55) spjras Sd’r5§2<4 Py xmﬁ}?-)((\{yé‘fy()cpl)oé’ ten-lr 9%6n5e3g28§(22‘§310r£ ¥ GPo- 3as, 7
as- ((2,3)- ltﬂipynﬂﬁbynéi[diﬂé) (57 dfméthomt- hQ26y3314 Za h&xahydro-5H-inden-5-one]

a, 4, 7a- hexah dr o- 5H—| nden-5 -one] (acutum di ne) -

spi ro[4R 5S) a&“WVd ’(5'5?}/ 3- met hoxy- 2- cycl opent en-1-one-5: 3(2S)-2-chl oro-3aSs, 7

as- 10

4 -4- 3-methoxy-2-cycl ten-1- 3(28)-2-chloro-3aS,7
((2,3)-1H pysﬁprlro[ %I %) -1’6y,d$‘3x8(. rrg%ehoo%y}/l 1Cyzc %pegéa,n& %e e&aﬁ%yd% ooré)l—l-% noFen 5-one
] to- ((2,3)- lH—pyrrolidine) -6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]

5S) - 2- I 5 3as, - 3)-1H. li di
B, 77 i met ORGP 30 REER s e O oy apipg-o T )
[ (59)-2- et h&mﬁm@yphg@mwmmﬁmﬁ;&@em Q- 3aS, 7aS-((2, 3) - 1H
pyrrolidine)-6,7-di nethoxy-1,2,3,3 a,4, 7a- hexahﬁ/dro 5H i nden-5-0ne]. 15 An

advant ageoussm@déﬁ) W%hfé%%%@d@}?e@wnr]epm-és” F-ehlore3 s @aSofCaddfuni ne in
obt ai ni ng ?3?1{- £Ytd 53l m&gggpi& 3 ﬁnﬁﬂ ﬁéxaﬁﬁgﬁro'-ﬁltl%ntsrg ament of

cognitive defici enC| es asso cerebral "ageing and with
neur odegener ati ve di seases. Another especiall y i nteresting aspect of the
i nventign r | ates to the u i n_obt ai ni maceuzl cal conposi t| ons for

n
usdé in fRe21BRSHA adrect th| {ryeRpgn 5?1@%5#83 s Uefc Oht WY IURRIPS 1noeblaming, 5|

agei ng ingmitdulic MEInARARME t6H dséan dheR@RREnt Af cognitive deficiencies associated with
spiro[ (4S, 58? 4- hydr oxy- 3- net hoxy-2 cycl openten-1-one-5:3 (2 S)-2-chloro-3

as, 7 aSCG(rQHZa P andtwigh HWNQ&IGD@M‘GE) iggasgs. di met hoxy-

1, 2, 3, 3a, 4, 7a- hexahydr o- SH i nden- 5- one], of

spiro[ (4S, 58) -4-acetyl - 3- net hoxy-2- cycl openten-1 -one-5:3(2S)-2-chloro-3
asS, 7aS- Apathdy -edpetidiy lintpiesting | Bpere) ofb the dhvertiboXielates to the use, in obtaining

pharmaceutical compositions for use in the treatment of cognitive deficiencies associated with

20 cerebral ageing and with neurodegenerative diseases, of spiro[(4S,5S5)-4-hydroxy-3-methoxy-2-
cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-methyl-pyrrolidine)-6,7-dimethoxy-
1,2,3,3a,4,7a-hexahydro-5H-inden-5-one}, of spiro[(4S,5S)-4-acetyl-3-methoxy-2-
cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-methyl-pyrrolidine)-6,7-dimethoxy-
1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], of spiro[(4S,5S)-4-acetyl-3-methoxy-2-cyclopenten-

25 1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-acetylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-
hexahydro-5H-inden-5-one], of spiro[(4S,5S)-4-(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-
5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-
5H-inden-5-one], of spiro[(4S,5S)-4-hydroxy-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro- SH-inden-5-ol],

30 of spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-3aS, 7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one], of spiro[(4R,58S)-
4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-



1, 2, 3, 3a, 4, 7a- hexahydr o- SH-i nden- 5-one] , of

spi ro[ (4S, 5S) -4-acetyl - 3- net hoxy- 2-cycl openten 25

1-one-5: 3(2S)-2-chl oro-3asS, 7aS-((2, 3) - 1;acetyl pyrrolidi ne) %@%ﬁezﬂ@y 1,
2,3,3a, 4, 7a- hexahydr o- SH i nden-5-one], of

spiro[ (4S, 5S) - 4- (benzoyl oxy) - 3- met hoxy- 2- cycl opent en- 1 - one-

5:3(29) 'n%‘t}?ﬁ%)ﬁ’f&id?ne)—@%dimethp)g{—1,2 3,3a,4,7a-hexah dro-SH-inden-S-onej, of spiro[(4S,5S)-
as, 7as- ((2,73)- 1- et hyl Eyrrol i di nej -6, 7-di net hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o-
5H-i ndeﬁ-(bexmw]o,xy)-}met oxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-

of spiro[ (4S,59) - 4--hydr - cycl o n-Jl-one-5: - 2- chl or - 3aS, 7aS-
MBI e et S KA S T S

a, 4, 7a- ge 1995 SSH- bhtan30oref 5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-
spiro[ (48?,)(%%[- 4- !?dr oi?ggyﬁgpho;n- 2-cycl E)péntcen?rlo- Sne-aS:(g( 2)S) -3aS, 7aS-((2,3
) - B- methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], of sp1ro[4S,SS)-

g:?t 256: Pgfr{ygl;é@élﬁ?eﬁ%x@:ﬂw&%&%k fofte-3:3888)%2-LROREXAWA Q2 3 G iRaed el -

4- hydr oy~ Enfeeidygxly2 2 3ayicToenhadrol SEbiteich:S3¢2E) acRtuniitioren o8By 4R ) 2-3) - 1
30MAY 2005 14 -

met hyl pPydieKRY driethosy-2- e lRpemgky -oaned:3(28) Zzchjororiag ARy o )sHe ipyareldmelne

of spi r o (A S . _S5H-i -5 i - 0.

2- (benzoyt ST it T o e Srenl S MBIODAIAENs 2o (2,3
) -1b- cyclopen-ten--l -one-5:3-3 a$,7aS-((2,3)-1H—pyrrolidine)-6,7-dimethoxy—1,2,3,3 a,4},7a—

g? nzoyl Rg){arhglllrloqé}ggr)n&e%’- -bgcle]rg%td% )égi-rc} [(%S§2§r§étﬁfdx7yqi—@$égp%ggngf-%I%JS%QS—%B%}S-ne] '
spi r o[ (485,58 -(@;BOH-YYreN@hePE NMdadietho 08,253, 34 2 $)-hex SRHRH- OHIaGENI8.9né)( 2, 3) - 1
5 net hyl pyrrolidine)-6, 7-di met hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- SH i nden- 5-one],
of spiro[4S,5S)-

4- hydr oxy: 3- 5 y nt.en=l.- -b: - 33S -6(2,3);1H
pyrroli §¥%e3n- t@é?lr%r%tg h‘gl)g(()?/pt? bgﬁgl%(gﬂ%a gac?s ?gﬁéﬁgo%ﬁ?ﬁgeﬁgﬁ%%e o?)
(acut uncanpeynd thtresfi inajohigdBondwith one or more pharmaceutically acceptable excipients,

hydr oxy-.3- net hoxy- 2- cycl opent en- | - -5:3(29)-2-chl oro-33aS, 7aS-.((2, 3) -1 H py
Y e i eyt Gl DY o5y, SeHF Gieies cpkargiir NS PR BEnb nd gt
spirof ( ﬁ%o&fgﬁéﬂﬁﬁ%/ dikeddds such as Alzheimer’s disease, Parkinson’s disease, Pick’s disease
cycl opent en- 1- one- 5: 3- 3aS, 7asipg>( 2,3)-1H pyrrolidine)-6, 7-di met hoxy-1, 2, 3, 3a
, 4, 7a- Kexakydisclisrse, gaé froptab by and gubsprtigs] desmentias.

[ (5S)-2- et hoxy- 2-cycl openten-1|-one-5: 3-2-chloro- 3aS,7aS-((2, 3)-1

H pyrrolidi ne)-6, 7-di met hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- 5H i nden-5-one]. The

i nvent i dmangl tht phamhaeutical phmpostiens accatdigpihs iihventisn,Cthafer msy bg nasitiotied ne
or a conpound thereof, .in conbi patjion with one or nore pharnmaceutically
accept aBIo%® S%&f’f’ﬁ"ﬂ@ n“ggs,e thig a‘feo?mtﬁ‘gg foﬁ OE#e PereRigr A HHray enaus (s S{I‘l%ﬁ‘étaneous) or
defyi ci efgdaPS1RSARGhASEd tabidid) sreuplka, AdfinpEaaR@1ey, !t Eelﬁ‘t%'r&g_@ﬂ@é]eic%hgféé,

di seases such as Al zheiner's disease, Parkinson's di Sease, Pick's disease,
Kor sak os¥ppesitiiresasigamgneinimenis, adermabgelanidi estableopreparationse deinkitde susensigns he

phar mace tical conpositions according to the invention, there may be
ment i oned”

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 dosage varies from 0.01 mg

25 to 1 g per day in one or more administrations.

The following Examples illustrate the invention but do not limit it in any way.



nore especially those that are suitable for oral, parenteral (intravenous
or subcutaneous) or 20 nasal adm nistration, tabl ets or drage@ﬁﬁAY 2005
subl i ngual tablets, gelatin capsules, Ig;enges suppositories, creans,
ointnents, dermal gels, injectable preparations, drinkable suspensions
etc. The useful dosage can be varied according to the nature and severity
of 1 he E‘i'_@}; SB?ro[@@@S'SU@(Hlﬂix'y@z{}HoQ?b% ﬁﬂﬂl&dyspcw@peaﬂan Ak ViR 3 @RY-20f
the p dosage varies fromO to | per day in one or
nor e adm ni strati ohbro ‘Bhéﬁﬁl&((h@rhgl@hamheéldﬂnﬂ)tﬁsl-dml@hpmel&ﬁbé%ﬂﬂ@ﬂ but

do not Iimt it 005 15 Exanmple | : Spiro

[ (4S, 5S) - 4- (ethoxgﬁﬁﬂﬁgﬁgﬁf{guﬁﬂwﬁg§ -2-cycl opent en- | - one- 5: 3( 2S) - 2-

chl oro-3aS, 7aS-((2,3) -1 -nmet hyl pyrrolidine)-6, 7-di nreth oxy-1, 2, 3, 3a, 4, 7a-
hexahydr o- SH i nden-5-one] We OCOEt C O M Owve 0 OW Step A : Spirof
(4S,58)-4-hydroxy-3-nethoxy-2-cyc|opéﬂ%%n-l-one-5:3(25)-2-ch|oro 5

3aS, 7aS-((2,3)-1-net hyl pyrrolidine)-8a, 7-di net hoxy-1, 2, 3, 3a, 4, 7a- hexahydro-5
H inden-5-one] One gram of the conpgdund ofofornula (I1) is dissolved in
HCOOH (10 m) and stirred with 10" e formic al dehyde at 40-50C for 4
hours. The reaction mixture is thep nade aljaline using NHAOH until a pH
of 8-9 is obtained. The white pr&Ci PN formed is filtered off and is 10
then dried with K2COB to yield the ti onpound. Step B

Spiro[ (4S, 5S) - 4- (et hoxycar bonyl ) - 3- ne -%—cyclopenten-l-one-5:3(28)-2-ch
| oro- L ~Me

OMe

OMe

Step A :  Spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
5 3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-

inden-5-one]

One gram of the compound of formula (II) is dissolved in HCOOH (10 ml) and stirred with

10 ml of formic aldehyde at 40-50°C for 4 hours. The reaction mixture is then made alkaline

using NH4OH until a pH of 8-9 is obtained. The white precipitate formed is filtered off and is
10 then dried with K,CO; to yield the title compound.

Step B: Spiro[(4S,5S)-4-(ethoxycarbonyl)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-

inden-5-one]

One gram of the compound obtained in Step A is dissolved in CHCl; and DMF. 2 ml of
15 propanoic anhydride are then added dropwise and the reaction mixture is stirred overnight.
Saturated NaHCO; solution is then added until a pH of 8-9 is obtained, and the reaction
mixture is extracted with CHCls. After evaporating off the solvents, the residue obtained is

chromatographed on silica gel (CHCl;:Me,CO /20:11) to yield the title compound.

Melting point : 156-158°C



3 _
asS, 7aS-((2, 3)-1-nmet hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3, 3a, 4, BagﬂqAﬁhyggg SH
- inden-5-one] One gram of the conpoundcobtained in Step A is dissolve
CHC13 and DMF. 2 ml of 15 propanoic an%ydrlde are then added dropw se and
the reaction mxture is stirred overnight. Saturated NaHCO3 solution is
then added until a pH of 8-9 is obtained, and the reaction mxture is
extracted with CHCL3. After evaporating off the solvents, the residue

obt ai nefllengntat miowana@gsiaphed on silica gel (CHCL3: Me2CO/ 20:11) to yield

the title conmpound. Melting poi : 156-158C 3 0 Y 2005 16 El enental
mcroanalysis : CHN %calculated : 5821 6.22 3.09 % ound: 58.00 6.27
3.03 5 Exanple 2 : &pidifulated . 58.21 6.22 3.09

[ (4S, 5S) - 4- hydr oxy- 3- met hoxy- 2- cycl opent en- | - one- 5 3(28) 2-chloro- 3

asS, 7aS- ((2, 3) - 1- et h¥dfoynd ol i di 806, 7- didet h oxy3¥32, 3, 3 a, 4, 7a- hexahydr o-
5H i nden-5-one] Fifty mlligranms of the conpound of fornula (II) are

di ssolved in HCOOH (0.5 m) and stirred wth 0.5 m of acetal dehyde at

40<50C fRampldDUr Spirdfias 5s;mrliy@moiﬂ-xtmémokﬁztdyempamﬁ 12bK&5 i 3(ES)- A 0hesb-Ng
NHAOH untiT a pH of 8-9 is obtained and the mixture is extracted wth
CHO 3. The resi du?aShSi@Ged- laﬁilé}py(svdﬁhv%)rq,ﬁglmﬁﬁhowéJs%»ﬁ@épﬂa-h%‘ahydro-
chonmat ogr aphed Onsé*hh&ﬁsgﬁk (CHC13: Me2CO' 2: 1) to yield the title
conmpound. Mel ting poil nt é 158C Elenental mcroanalysis : 15 CHN
cal cul ated : 58.32 6. 31 3.40 % ound: 57.98 6.31 3.09 Exanple 3 : Spiro

[ (4S, 58% 1% OXycC n I%-3- thoxy- 2-cycl.opent en-1- -3' g%l)- - .
chi o o B8, SRS o0y T SPGB BT IR a4 1 HoCh03 8 and stinedy o
with 0.5 ml of acetaldehyde at 40-50°C for 6 hours. The reaction mixture is then made alkaline
10 using NH;,OH until a pH of 8-9 is obtained and the mixture is extracted with CHCl;. The

residue obtained after evaporating off the solvent is chromatographed on silica gel

(CHC15:Me,CO/2:1) to yield the title compound.
Melting point : 156-158°C

Elemental microanalysis :

15 C H N
% calculated : 58.32 6.31 3.40
% found : 57.98 6.31 3.09

Example 3 : Spiro[(4S,5S)-4-(ethoxycarbonyl)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-
chloro-3aS,7aS-((2,3)-1-propanoylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-
20 hexahydro-5H-inden-5-one]

One gram of the compound of formula (II) is dissolved in N, N-dimethylaminopyridine and 2 ml
of CHCl;. 2 ml of acetic anhydride are then added dropwise and the reaction mixture is stirred
overnight at ambient temperature. Saturated NaHCO; solution is then added until a pH of 8-9 is
obtained and the reaction mixture is extracted with CHCl;. After evaporating off the solvents,
25 the residue obtained is chromatographed on silica gel (CHCl3:Me,CO / 20:11) to yield the title

compound.



20 hexahydro-5H-i nden-5-one] One gram of the conpound of forpula (l11) is

di ssol ved in N, N-di methyl am nopyridine and 2 Ml of CHCL3. 2ir§ I”MY aggpq c
anhydride are then added dropw se and the reaction nmixture is stirred
overni ght at anbient tenperature. Saturated NaHCO3 solution is then added
until a pHof 8-9 is obtained and the reaction mxture is extracted with
CHC13. Afle onatipgeof f the solvents, 25 the residue obtained is

chr omat bk ﬂz'?h1§<|5 I]?ga@gel (CHC13: Me2CO / 20:11) to yield the title
conmpound. 30 MAY 2005 17 Melting point : 166-168C El enental m croanal ysis
: CII' N %calculated ; 58.12 6.09 2.82 5 %ound : 57.55 6.03 2.72

Exanpl eLlpmeniglimigr SI8S) - 4- hydr oxy- 3- met hoxy- 2- cycl opent en-
1-onc-5:3(2S)-2-chloro 3 C H N

aS, 7aS-((2,3)-1-nmet hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3,3 a, 4, 7a- h exahydr o-
5H-i nden- 5- one oxi Méq ckddatgdamiéfi2t he confbund obBt& ned in Step A of
Exanple 1 is stirreg, i.n 15 mM qf, ethanol_ywth 1 g of hydroxyl am ne at
70°80C for 4 hours.g/‘S’g)f‘G at ed %gI%CB soléu I on is%t%?en added until a pH of
8-9 is obtained and the reaction mxture is extracted with CHC13. After
evaporating off the solvents, the residue obtained is chromatogr aEhed on

silica Hahmplyil 3Spirplids SSp44ydrexy-Jimethoxyd-ayclopentenriyenerd:3(2Sxhehlogpm of
a white solid. MehLid Qs - .15 E e @_'ra LShodrle |
N % cal cul ated : 5%%,98%—?@,51}01 Ee%ﬁpwgﬁlﬁ%% 5]5@%{‘{;;' y?@%’%aéér%}%@g q§g
Spiro [(4S,5S) -3, 8idindehSoone dddmygl| opent en- 1- one- 5: 3(2S) - 2-chl or o- 3aS, 7aS-
20 ((2,3)-1-methyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- SH
One gram of the compound obtained in Step A of Example 1 is stirred in 15 ml of ethanol with
10 1 g of hydroxylamine at 70-80°C for 4 hours. Saturated NaHCO; solution is then added until a
pH of 8-9 is obtained and the reaction mixture is extracted with CHCl;. After evaporating off
the solvents, the residue obtained is chromatographed on silica gel (CHCl3:Me,CO / 3:1) to

yield the title compound in the form of a white solid.

Melting point : 211-213°C

15 Elemental microanalysis :
C H N
% calculated :  55.27 6.10 6.79
% found : 55.17 5.79 7.46

Example 5 : Spiro[(4S,5S)-3,4-dimethoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
20 ((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-

inden-5-one]

The compound obtained in Step A of Example 1 (200 mg) is dissolved in DMSO and stirred
with 100 mg of NaOH and 1 ml of CH3lI at ambient temperature for 20 minutes. The reaction
mixture is then diluted with 5ml of water and then with CHCl;. After extracting and

25 evaporating off the solvents, the residue obtained is chromatographed on silica gel

(CHCl13:MeOH / 20:1) to yield the title compound in the form of white needles.



i nden-5-one] The conpound obtained in Step A of Exanple 1 (200 ng) is

di ssolved in DVBO and stirred wth 100 ng of NaCH and 1 ni gf%qﬁﬁY QUPS
anbi ent tenperature for 20 m nutes. Thelgeaction m xture i s"then diluted
with 5 mM of water and then with CHCL13. After extracting and 25 evaporating
of f the solvents, the residue obtained is chromatographed on silica gel

(CHC13: - 0:1) & ield the title conpound in the formof white
needleszﬁgmgi%égz2égépb%gewblting point : 165-167C Elenental m croanal ysis
: CHN %calculated : 57.32 6.36 3.40 5 % ound: 57.18 6.38 3.86 Exanple
6 : Spiro

[ (4R SSfemenelragipaaligisioxy- 2- cycl opent en- 1- one- 5: 3(2S) - 2- chl oro- 3

aS, 7aS-((2,3)-1-nethyl pyrrolidine)-6, 7-digreth oxy-p2, 3,3 a, 7a-tetrahydro-
4H, 5H- i ndene- 4, 5-di one] The conpound obtained in Step A of Exanmple 1 (30
nmg) is dissolved in’Sottdasedd i55. B irred.340 wit B M- (catal yst) at 85C for

30 mnutes. The cruge_reaction mmxfure i hr onmat aphed on silica gel
( CHC13: Et 20 / 10:1)/%@W7?eld tki?%%tle d%ﬁ%ound.'%ﬁgting poi nt : 152-154C
Example 7 : Spiro

[(58)-3-nethoxy-2-cyc|openten-l-one-5:3(28)-2-ch|oro-3aS,7aS§&g2,3)-
1- met hy Epgmmpde bdi Spirof4R,3)riehydsoxy13-methaxyz2-ay clepdanssahyomeds: 3RS)Ackvorp- 15

one] The title co n i sol.at.ed by..c il I
tarting from the Berand r--BRAUB i3 Pak R e Ao
rhi zome. Melting perswW-inddnedd,5-diéndfxanple 8 : Spiro

[ (4S, 5S) - 4- hydr oxy- 2- cycl opent en- 1- one-5: 3(2S) - 2-chl oro- 3aS, 7aS- 20
((2,3)-1-nethyl pyrrolidine)-6, 7-di met hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- 5H

i nden- 5-gl. ]compound obtained in Step A of Example 1 (30 mg) is dissolved in SOCI, and is stirred
10 with DMF (catalyst) at 85°C for 30 minutes. The crude reaction mixture is chromatographed on
silica gel (CHCI3:Et,O / 10:1) to yield the title compound.

Melting point : 152-154°C

Example 7 : Spiro[(5S)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-
1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5SH-inden-5-

15 one]

The title compound was isolated by chromatography on silica gel, starting from the ethanolic

extract obtained from Menispermum dauricum rhizome.
Melting point : 174-176°C

Example 8 : Spiro[(4S,5S)-4-hydroxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
20 ((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-

inden-5-ol]

The compound obtained in Step A of Example 1 (50 mg) is dissolved in THF (15 ml) and is
stirred with LiAlH4 at ambient temperature for 2 hours. The crude reaction mixture is diluted
with water, extracted with CHCI; and then chromatographed on silica gel to yield the title

25 compound.



The conpound obtained in Step A of Exanple 1 (50 ng) is dissolved in THE
(15 M) and is stirred wth Li AlH4 at anbi ent tenperature ﬁr@a@hgﬂgﬁ The
crude reaction mxture is diluted mﬁthuyater, extracted wt 1 d

t hen chromat ographed on silica gel to yield the title 2S conmpound. 3 0 MAY
2005 19 Exanple 9 : Spiro

[ (4R, 5S) - 4- hydr oxy- 3- net hoxy- 2- cycl opent en- 1- one-5: 3(2S) - 2, 4-di -

chl oro-3aS, 7aS- ((2, 3) - 1- et hyl pyrrol i di ne) - 7- net hoxy- 8-t hi abi cycl o[ 2. 2. 1] -
1, 2,3, Bxample Fa- BpirofdBRES)- @hjﬁd-toxﬁt-}—hntlﬁeny Ee)&,l@eahtémm-oa]e SEB@Spegddure i s
as in Exanple 6 (the two_conpounds are formed in the 5

course of the sanﬁhtoé&éﬁﬁgﬁss(éﬁ@éh(Fé‘)thymftqllﬁb“eggrﬂf hoxy-$1thialieycjold- 2y
2005 20 PHARwAcq?q Sk 7SR O (RIS oLhfonbNVENTI OV EXAMPLE A -

Acute toxicity study Adute toxicity was eval uated a r oral admi nistration
to groups each conprising 8 mce (26 + 2 grams). The aninals wer e observed

he' t o THBEIEF BB A PRRITE DS TR & DRBBNCIGSETPIaD TQete THE el of
50 @6ofC&ﬁeagﬂhgggﬁér%@ﬁme%%haﬁk d and denonstrat ed the |OM/tOXICIty of the
conpounds of the invention. LE B: Mrris water naze test in the

nouse : The anti-ammesic effects of the conpounds of the present invention
have be evaluqteggggﬁgg. 10 the Morris water naze test (Morris et at,
hbture,iggg%ym%%g, -776) in the nouse and scopol am ne as amesi c agent.
Kumm ng strain mce (1 8-24g, Shanghai Experinmental Animal Centre) of
either sex were used. Mce were placed on the water nmaze (80x50x20 cn) and
trained to find the platform Follow ng the period of one day's
habi t uati on, each nouse received 3 daily training sessions for seven days.
Mce were trained to a criterion of finding the platform15 within 20
seconds and with < 2 errors of entering a dead-end. Once a nouse net the
criterion,



training was reduced to one daily session until all mce net the criterion.
Trained mce were randomy assigned to sub-groups. Corrpou:hc[}s ezq@ udy
were dissolved in distilled water and gdm nistered by the oral rou 40
m nut es before behavioural testing. Scopolamne (5 ng/kg, i.p.) was
injected 30 mnutes before the test. The nunber of errors and the tinme for
20 reaching the platformwere recorded. Data were expressed as neans +/-
s.e.m Statistical analysis was performed using ANOVA fol |l owed by Duncan's
mul ti pl e- r anBHARMA CGEOGEGA HSTIR Y rQF € QMR CNPSCOR dH B ANMENBH@Nent

i nvention were capable of counteracting in a dose-dependent manner (from
20 to 100 ny/ kg) scopol am ne-induced nenory inpairnments in the Mrris

wat er naze test in the nouse, indicating that such conpounds possess anti -
25 amesi c properties. As exanple, compound of Exanple 1, adm nistered at
60 ny/ KEXAMPLIEAch Achte fokisitystwdyni t hin 18 seconds whereas control ani mals
reach it within 43 seconds. 3 0 MAY 2005 21 EXAMPLE C : Social recognition
in the Wstar rat Initially described in 1982 by THOR and HOLLOMY (J.

Conp. PhygieOtoxicidO84s HluatkdOfter 1OA6hdmitigra3i06i @l groapo@REH icomptisiag $asice
subsequent |y been proposed by various authors  (DANTZER et al.,

Psychopkr rB@wtrag)y The ggimals wergghsespsl at pgppointervals durigg pag spph af thecBrsbgy,

1989, 97 - ) r [ bl

co oun&?’%ﬁed% ﬁ gsf?ljtl%g tﬁégg%kg%oqcﬁgnggﬁ ura 9’zﬂxhtﬁrﬂgg@?gélégbat‘%gsegﬁ&ag?%}rlf/)f
menory 66 % bétheairaas) wad svahaited ald dearndenayd the [bortgetitaniitheldompsusdsadfithe | on
of nenorisation, by recognition of a young congeneric aninmal, by an adult
rat. A yBERETat (21 days), taken at random is placed for 5 minutes in
the cage housing an adult rat. Wth the aid of a video device, the
experimenter 10 observes the social recognition behaviour of the adult rat
and nmea®XAMBLE BoWwprtis wateranazetestiinghe yuoysgy: rat i s then renoved fromthe
adult rat's cage and is placed inits own cage until the second
introduction. The adult rat is given the conpound under test and, after 2

hours, The ag@iamne$it @MgEts off fiecocdngupt e 6 £the@résontinmertias) haot bedreewadundgl tisihig
The social recognition behaviour is then observed again and its duration

medsur effe Megnadedasmert ot (Moros? fs Y8 F1%r e 7 (427910 thejmousgprd sed
i n secopdpoRGhYesimhbe 2 AL strdih FRSe Af3-34%8 SRarfyhaPER & inSental Animal

Centre) of either sex were used. Mice were placed on the water maze (80x50x20 cm) and
trained to find the platform. Following the period of one day’s habituation, each mouse received
3 daily training sessions for seven days. Mice were trained to a criterion of finding the platform
15 within 20 seconds and with < 2 errors of entering a dead-end. Once a mouse met the criterion,
training was reduced to one daily session until all mice met the criterion. Trained mice were
randomly assigned to sub-groups. Compounds under study were dissolved in distilled water
and administered by the oral route 40 minutes before behavioural testing. Scopolamine
(5 mg/kg, i.p.) was injected 30 minutes before the test. The number of errors and the time for
20 reaching the platform were recorded. Data were expressed as means +/- s.e.m. Statistical
analysis was performed using ANOVA followed by Duncan's multiple-range test.
Results demonstrate that compounds of the present invention were capable of counteracting in
a dose-dependent manner (from 20 to 100 mg/kg) scopolamine-induced memory impairments
in the Morris water maze test in the mouse, indicating that such compounds possess anti-
25 amnesic properties.
As example, compound of Example 1, administered at 60 mg/kg p.o. reach the platform within

18 seconds whereas control animals reach it within 43 seconds.



The results obtained show a difference (T2-T1) ranging from (-20) s to

(-45) s for doses ranging from3 to 30 ng/kg, which shoms taqqé! 2
conpounds of the invention very greatly,, enhance nenorisatio anple

conmpound of Exanple 4 shows a difference (T2-T1l) ranging of-45 seconds for
an 20 adm nistration of 20 ng/kg. EXAMPLE D : Object recognition in the

devel opEa N e e e RO e TR T et 1088, 31, 47 59).

The test is based on the spontaneous 25 exploratory activity of the anim

"o sonsltigl Heebe iy T echy T HFR L [BWAY i R PRysidoaTole Hoches!
173-180 n | f t |
51 ochom Chehal aR e T e e el iy e eren

t he expl(DAMIZER ofet Zabbj é‘GY@OQhammpolbgy,m H87ar Xdhagé3-368ne fBRERIQ aref tdhe

other w. . Pri or t t he S bi tuated t.o the. envitonment
(o 30" ERtshBRtPatdoRt toh 0n2asat) T St dPesificsorify; el ™Y he
rats ar gorpasirld. ik t@bﬂ'dtb@&)d ¢mthetdamrﬂrw<b@%sibﬁ of ke cEdty @&y dF €helrat and

i dentical objects. The duration of exPIoratlon is neasured 3 0 MAY 2005 22

for eachs e tendereyt tedorest pradbaliws valugien afmsewsisgipn; By mqqamé@yl of pxonegr s

later, {:on&gnéll?c aglma?bi))g%%x adu%t {aﬁp%gf lgbr35t ?%]lnﬁ%ﬂéib{aﬁgﬁ Iglﬁio érl g)lfﬁzgd%

explora I'S” measur or eac ssnen cri I's th
di ff er epeginuteelid the exgpriesisiad annadadtcian dWith ibé aileof 4 hélee xdevizeatheosxpetimertsr f or
t he nem/object and for the f e, second

i ar ect . in the course of t
sédsi onObseRessheagial 5?00%%19&(%”11%?% éﬁ&%ﬂ{vl&ra eage 15 ¥ el durationyfhe e

| P rout 8,3 Mk MUURS REIIEE fRAF he 8GAEHAD 1ca§‘é<ﬁhc9ﬁsepfa@é‘d {0 lowdl cR) Bl tRad
t he new object in an identical manner, which indicates that the object

i nt r odusssdné antiddeetigra T higadnilt fr@irlgemee rtuhe mmmné underdesidindi after @ Imrqnmﬁgm hat

facilitates |t| ore .the new
ol ot DloGBRTRERE BRI RISl FhE Shink ARG AR b kol iy
result Sobﬂéi'\&aldr@dlrﬁﬁlﬁﬂ\dtﬁddtahbﬂrrﬁ&‘h@@md DE]het assedsategi a@teﬁb@ﬁs thet difféRense (T0T)),

doses ranging from 3 to 30 ng/kg, which shows that the conpounds of the
i ivent i BFPTEISEAN VC%&%&J@%@% FRCQRIGR times of the 3 encounters.

The results obtained show a difference (T,-T;) ranging from (-20)s to (—45)s for doses
ranging from 3 to 30 mg/kg, which shows that the compounds of the invention very greatly
enhance memorisation.

As example, compound of Example 4 shows a difference (T,-T;) ranging of —45 seconds for an

20 administration of 20 mg/kg.

EXAMPLE D: Object recognition in the Wistar rat

The object recognition test in the Wistar rat was initially developed by ENNACEUR and
DELACOUR (Behav. Brain Res., 1988, 31, 47-59). The test is based on the spontaneous
25 exploratory activity of the animal and has the characteristics of episodic memory in humans.
This memory test 1s sensitive to ageing (SCALI et al., Eur. J. Pharmacol., 1997, 325, 173-180)
and to cholinergic dysfunctions (BARTOLINI et al., Pharm. Biochem. Behav. 1996, 53(2),
277-283) and is based on the differences in the exploration of 2 objects of fairly similar shape —
one familiar, the other new. Prior to the test, the animals are habituated to the environment (an
30 enclosure without an object). In the course of a first session, the rats are placed (3 minutes) in

the enclosure, in which there are 2 identical objects. The duration of exploration is measured



As exanpl e, compound of Exanple 4 shows a Delta of 8 secgnds for an
adm nistration of 10 ng/kg. 15 EXAMPLE E Phar naceuti cal c@ﬁﬁbﬁigng
Fornmula for the preparation of 1000 tabj,ets each containing 10 ng of active
i ngredi ent:
spiro[ (4S, 5S) - 4- hydr oxy- 3- net hoxy- 2- cycl opent en-1-one-5: 3(2S) - 2-chl or o- 3aS,
7as- . . .

bject. In the. f the d 3 tes), 24 h. ter, 1 of the 2
((2,3)-§¥ﬁ§f iiE?rr3|? |%%§$%?7- |%§?%o§$§T?£;é?%gfﬁ?7a-ﬁg§%ﬁ§%}o-%kﬁfnden-
5-one objece]is (dpkarilbe athew object. The duration of exploration is measured for each object.

------- times for the mew: object: and- for ‘the familiar object-in-the course of the second session: The - - -
....................... 2 g wheat starch™.......

....................................................... 3 g 23 3 0 MAY 2005
CLAIM5 1. Compounds of formula (1) : R R RLRa R OR' (I), RuUuN Rs
Rlz R7 _Rl11 RIROR , wherein 5 i, and R2 each_represent a hydrogen atom
orl0t ogef Reeshist AP IRCATHPYI oiarersstr Jelta, @Q%ﬁe@&& P@S,rf?a A8 FangiBeom an
al koxy gtOURY mefig, I GBRIES &Rbws atHay dhed@BmBd @l Obf atHaY di¥Men abHRMHY  enhance

al kyl car bonyl oxy or aryl carbonyl -
memorisation.

As example, compound of Example 4 shows a Delta of 8 seconds for an administration of

10 mg/kg.

15 EXAMPLE E : Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient:
spiro[(4S,55)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one

0XIME] (EXAMPIE 4)..cneiiiiiiiiiiec ettt ettt 10g
20 hydroXypropylCellUlOoSE.......ccccuviiiiiii et e 2g
Wheat STArCh........oiiiii e 10g
JACTOSE .. e e 100 g
MAZNESIUM STEATALE ....eviiiiiiiiiiiiiiicieiie ettt st sere e e sre e st e s enee e g



oxy group, R5 represents a hydrogen or hal ogen atom 10 R6 represents a
hydr ogen atom or an al kyl, al kyl carbonyl or aroyl group, R7 represents an
al koxy group, R5 and RO together form an additional bond, por, n 13
t oget her form a sul phide bridge and, in that case, R9 and Ri@ ﬁ@ggt form
an oxo group and R14 represents a chlorine atom 15 R o0 represents an

al koxy group, R11l represents a hydroxy or al koxy group, R12 represents a
hydrogen atom or RL i and R 2 together form an oxo, oxinme or 0-alkyl-oxine
group, and RI 3 and R14 each repres€ditABMBydrogen atom or together form an
0X0 group, 24 3 0 MAY 2005 with the proviso that the conmpound of formula
(1) cannot represent

-spiro[ (4S, 5S) - 4- hydr oxy- 3- net hoxy- 2- cycl opent en-| - one-5: 3(2S) - 2- chl or o- 3aS
, 71aS-

((2, 3) - 1. néothpodynds b fardiutedl) 6, 7- di met hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o- 5F( - i nden
-5-one] (acutumne) 5

-spiro[ (4S, SS) - 4-acetyl - 3- met hoxy- 2-cycl opent en-1-one-5: 3(2S) - 2-chl or o- 3aS,
7aS- R,

5-one] - _
spiro[ (4S, 5S) - 4- acetyl - 3- met hoxy- 2- eycl 8pent en- | - one-5: 3(2S) - 2-chl oro- 3aS, 7
aS- ((2,3)-1-acetylpyrrolidiné)-6, et hoxy-1, 2, 3,3

a, 4, 7a- hexahydr o- 5H i nden- 5-pne]
- spi ro[ (4S, 59) - 4- (benzoyl oxy)™-3
o 10 ‘
3aS, 7aS- (( 2, 3) - 1- et hyl pyrr 8l tH ne)<6\ 72di net hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o- S
H i nden- 5-one] - X e
spiro[(4S,58)-4-hydroxy-cyc|open%an-i-one-5:3(28)-2-ch|oro-3aS,7aS—((2,3)-1
- met hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- SH i nden- 5-o0l ]

3

spi r o[ ( 4BesH) - 4- hydr oxy- 3- met hoxy- 2- cycl opent en- 1| - one-5: 3(2S) - 3aS, 7aS-((2, 3
)-1 15 nmethyl pyrrolidine)-6,7-dim .
et Boxy- 1, 2 3Raand Ry saglerenreyet 3-sdrqegn gfonsontqggther form an additional bond,

$glsr of ( 4R1-5311'3‘x‘éﬂ?)!é%ﬁf%)‘ayﬁyﬁ'réﬁhr&%%b?éﬁXﬁcBﬁ’PEx%S,”' | - one-5: 3(2S)-2-chl oro-3aS,
e Ry represents a hydrogen atom or a hydroxy, alkoxy, alkylcarbonyloxy or arylcarbonyl-
OXYy group,
e Rsrepresents a hydrogen or halogen atom,
10 e Rg represents a hydrogen atom or an alkyl, alkylcarbonyl or aroyl group,
e Rjrepresents an alkoxy group,
e Rjand Ry together form an additional bond,
or Rg and R;; together form a sulphide bridge and, in that case, Ry and Ry together form an
oxo group and R4 represents a chlorine atom,
15 e Ry represents an alkoxy group,
e Ry represents a hydroxy or alkoxy group,
e Ry, represents a hydrogen atom,
or R;; and Ry, together form an oxo, oxime or O-alkyl-oxime group,

e and R;; and Ry4 each represent a hydrogen atom or together form an oxo group,




((2,3)-1-nethylp yrrolidine)-6, 7-di nethoxy-1,2,3, 3 a, 4,7 a-hex

ahydr o-5H i nden-5-one] - Spiro -

[ (4S, 5S) - 4(benzoyl oxy) - 3- met hoxy- 2- cycl %pent en-| -one-5: 3(&5@ MYchP@ﬁﬁ)-
3aS, 7aS-((2, 3)- | benzoyl pyrrolidine)-6,7-di net hoxy-1,2,3,3

a, 4, 7a- hexahydr o- SH i nden- 20 5-one] -

splro[(4S |8 ro-3aS, 7aS-((2, 3)-1-
met hyl pyrr‘g@ @%ﬁ?ﬂ%&bagyﬁe &H@logfo@ﬁggl)}(a@ rﬁ%ﬁggﬁﬁdro 5H i nden- 5- one]

- sp1ro[(4S 5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-

Zg’_ r°{‘2‘53§3 S)l(é AU ST LUt S MRS I S WIS PR ol st @) P AL A S

Hpyrrolidi n@)cu@m?méb' met hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o- SH i nden- 5-one] 25

(acut um di ne)
spisr o[ 4R, 5S) spirdh{Ad, Ty4- BGQtElthmcyhOZyc%f@YCdm@nteerﬂ- pneohd (L) -atgproP3ahlade o- 3aS, 7
?2: hég(ghizjr éﬂg%: rnrﬁlg dgwyg)r%?ine) %pﬁ? ﬁ{(o&yll,g,?a 3a ’437aahexhhydro 5H-inden-5-one]

[ (5S)-2- et hg@ﬁ gzrs: LopesyIeRnnletlvig- ﬁcﬁicﬁ;’éﬁteﬁalsolﬁe(QBgJS)JZ‘E}DMfoLSHS,’KHSDe)'61 7-
di met hoxy-1 3, 7a- hexahydr o- 5H i nden- 5- one S HOJZ (5
S) - 2- met hoxy (@, 39dwebﬁm<é1¢n@ 6, 5 Bnathoxy- 12,2é|raad1r6a bexaBydrpgdi-indengone] H-

pyrrolidine t iy A 0= Sk e], 25 3
0y 2005 BT R Gty SR URERAL ot a RGP anaiel
cont ai ni ng 13iY748-arpdrmathyitysrmwhidoie)-Giydibetholxiy+ie? B, 3a4, Tarleaxalailo-SH-indekoxy "

nmeans an aI k | ox group cont ai ni ng I to 6 carbon atons which may be 5
| i near or w&Red, - "aryl oxy" neans an aryloxy group wherein the aryl

noi ety repr eaﬁm[@sassqhﬁﬂydroxﬁayaammd -0HE-8WR2S Y-2-cRlbY.Bas v@@(@ BN -
aryl carbonyl ‘group wherein e noi ety represents a phenyl “or napht hyl

group, 10 t haiethyémarelidoregts/- émlethnx'yst éﬁé@l%bmxghythntﬁfémenﬁdﬁ] salts
ere0f 0 2 My AGEEPL SRRl 038 1 LRI
R8sand R9, Oﬁwtﬁj@ﬁidﬁﬂfneb%tﬂdmﬁ@lgﬁiyhﬁz 3f3@r4rTZa’sllﬂbxaH52HerSGﬂ&ideMFkﬁile] their
enanti omers - ?pr}ro[(4R 5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-SH-inden-5-one]
- spiro[(4S,5S)-4(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-
3aS,7aS-((2,3)-1benzoylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-
20 5-one]
- spiro[(4S,5S)-4-acetyl-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]
- spiro[4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1H-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one]
25 (acutumidine)
- spiro[4R,55)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1H-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]
- spiro[(5S)-2-methoxy-2-cyclopenten-1-one-5:3-3aS,7aS-((2,3)-1 H-pyrrolidine)-6,7-
dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]
30 - spiro[(5S)-2-methoxy-2-cyclopenten-1-one-5:3-2-chloro-3aS,7aS-((2,3)-1H-
pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one],



di ast ereoi soners, and addition salts thereof with a pharmaceutically
acceptable acid or 15 base. 3. Conpounds of fornmula (1) according to claim
1, wherein the groups R3, R7 and R10 eagh represent a net h@xgl f%ﬁugﬂoﬁ hei r
enantiomers and di astereoi somers, and addition salts thereof wt
pharmaceutically acceptable acid or base. 4. Conpounds of fornmula (1)

according tQ.. ] ein R4 represents a hydroxy, 20 acetyl oxy or
benzoyl oxylE g?lg%g%l&%rég?er{%g%anti oners and di astereoi soners, and addition

salts thereof w tiikel"pheanseaenlkiyt gtdup ancephghll &® éodacboor atbasewhibh may be
Conmpounds of formﬁla (1) according to claiml1, wherein R5 represents a
chlorine atom tHeF¥ EREMChether s and di ast er eoi soners, and addition salts

thereof w th a phayppeeuhlbRlah bk AGEERbAPLGARING 100 C&SEon ﬁén@whghlnﬁa%’ﬂgs

of formula (1) according to claim 11, wherein R6 represents a nethyl or

et byl group, thelineerabtinohat,s and di astereoi soners, and addition salts
thereof with a pharpaceutically ﬁccegt abl el}faci ?hor ase., 3 0 MAY 2005 126
7. Conpounds of fof APY AN AR SPAPHGBICEP YTher ot the Gt Gy FePTPep et BIY! &
hydrogen atom tRehfpieRantdrers and diastereoi somers, and addition salts
thereof with a pharmaceudtically acceptable acid or base. 8. Conpounds of
fornula (1) accor démyl"t meahsapm arylcafhendi arorp BvherdinRIlE ayhaneiety feprepenls dxo
5 group, their enaptioners ?ﬁlq (rji astereoi soners, and addition salts thereof
with a phar maceuP"@&f Py HECEHEDPe acid or base. 9. Conpounds of fornul a
(I') according to claim1, wherein R13 and R14 each represent a hydrogen
atom their enantionmers and di astereoi soners, and addition salts thereof

witoh a theiaenarbamerscand giastegegisospare 2 addifionsalgs thegeof grviticsnpimascugically
f or mul aa&%c'ebsaﬁfécagfdj&ﬂﬂ\sé.o claim1l1, having the configuration shown by
I Rz Rs

formul a
2. Compounds of formula (I) according to claim 1, wherein R; and R,, on the one hand, and
Rg and Ry, on the other hand, together form an additional bond, their enantiomers and
diastereoisomers, and addition salts thereof with a pharmaceutically acceptable acid or

15 base.

3. Compounds of formula (I) according to claim 1, wherein the groups Rs;, R; and Ry each
represent a methoxy group, their enantiomers and diastereoisomers, and addition salts

thereof with a pharmaceutically acceptable acid or base.

4. Compounds of formula (I) according to claim 1, wherein R4 represents a hydroxy,
20 acetyloxy or benzoyloxy group, their enantiomers and diastereoisomers, and addition salts

thereof with a pharmaceutically acceptable acid or base.

5. Compounds of formula (I) according to claim 1, wherein Rs represents a chlorine atom,
their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically

acceptable acid or base.

25 6. Compounds of formula (I) according to claim 1, wherein R¢ represents a methyl or ethyl
group, their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.



RRRM R ORa RIBRORI2ZR Rf Ra RoRs their enantiorrers and

di astereoi soners, and addition salts thereof with a phar mgc (;IO?
acceptabl e acid or base. 11. Conpounds é)f formula (1) accor |ng t Pal m 1,
whi ch are spiro[ (4S,5S)-4-

(et hoxycar bonyl ) - 3- net hoxy- 2-cycl opent en- | - one-5: 3(2S) - 2-chl oro-3aS, 7aS- ((2
, 3)-1-

met hyl pyr r o(l)m fhe -O(g,ffquc]ﬁllr%répha&c(?/rdflgzto Clﬁla Z, yherﬁlenx% resegjl %dégﬁq%?tgﬁné] ,
spi r o[ (4S,th&) cdarhitilicox Ynd dietchoxypnitrs ol apeéinibearsalts theeeoS Ma(tﬁsphémmhém'ro@}lgas,
7aS-((2,3) 20

1- et hyl - pyAcFentalle Aetl-o8 besedi met hoxy- 1, 2, 3, 3a, 4, 7a- hexahydr o- SI 1- i nden- 5- one]

spiro[ (4S, 5S) - 4- (et hoxycar bonyl ) - 3- met hoxy- 2- cycl opent en-1 -one-5: 3(2S)-2-ch
loro 3 8. MPnRaIGEs of Torgath Maﬁec(o(r(ﬁng)e leapn dpwherein Ry and R together form an oxo
anoyl pyrrolidin 6, 7- di. met hox 4, 7a- he ro-S en- . 5-onej,
spi’r o (4S,BYYR 4%&%@9“%‘“?& ﬂ%@(ydlﬁs%ﬂ%’lsfi’ﬁ‘gﬁt e‘?{“ﬁ( %ﬁglog ﬁgﬁ)tg?eﬁ%l%‘% }
3aS, 7aS—((Igmgf)lacieuf{gatﬂ},ygcgyﬂtgag|agur@)@),a§ 7-di met hoxy-1, 2, 3, 3a, 4, 7a- hexahydro-S
H i nden-5-" one oxi ne]j

spiro[ (4S,5S) -3, 4-di rret hoxy 2-cycl openten-1-one-5: 3(2S)-2-chl oro-3aS, 7aS 5
(55 (2);_]2% ) ;._ ;%?tl{lh (lnpn\(li o(%l f'orrlnﬂf3 ) .’:1C7COId n 1-Ict] Oc@ffnll’, lzigdrem ﬁ 37andhﬁ)1(4agz}/c%r %prSelglérlltnden-
[ (4R, 59) - 4rjayshenXifors; fRirMEaMtidmenCinditidt@Boikoraas; dadiior? saltyl BeRoBaABh/aS- (
(2,3)- 1- rrethyl p g\grolldl ne) - 6, 7- di met hoxy-2, 3,3

a, 7a- t et r ahyEResentically acaerine acidor hpssne; |

spigr of (5S) - 3- net hoxy- 2- cycl opent en- 1| - one- 5: 3(28) 2-chl oro-3aS, 7aS-((2, 3)-1-
met hyl - pyrrolidine)-6,7-di nmet hoxy-1, 2, 3, 3a, 4, 7a- hexahydr o- SH-i nden- 5- one] ,
spiro[ (46, (5(8))119@11n]1© of formula (D accordlng to cla1m1 havmg the configuration shown by
hydr oxy- 2- fCé](_l: E nt en-1-one-5: 3(2S)-2-chloro-3aS, 7aS-((2, 3)-1-nmethyl pyrroli
dine)-6,7 oxy- 1,2, 3, 3a, 4, 7a- hexahydr o- SH i nden-5-o0l ],

spi ro[ (4R, 5S) - 4- hydr oxy- 3- net hoxy-

SR,

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

15 acceptable acid or base.

11. Compounds of formula(I) according to claim1, which are spiro[(4S,5S)-4-
(ethoxycarbonyl)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-
methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one],
spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-

20 1-ethyl-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one],
spiro[(4S,5S)-4-(ethoxycarbonyl)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-



2-cycl opent en- 1- one-5: 3(2S) - 2, 4-di chl or o- 3aS,

7aS-((2,3)-1-net hyl pyrrolidine)-7- VA

net hoxy- 8-t hi abi cycl o[ 2. 2. 1] -1, 2, 3, 3a, 4,,7a- hexahydr o- SI;‘, M‘Md&@@%, 6- di one
].their enantiomers, and addition salts thereof with a pharmaceutically
acceptabl e acid or base. 15 12. Process for the preparation of conpounds of

tarti ng mierea e he B PR AR To Y e T Ry S P Ve
o e e e e T 1
TPy PRI R e S A ML T AR et 2o R S
R, OH1 Qe &%(sb{ré{)ms 59) Bz-d%né@l se?@tcs,ubp&énq%e% i%s@@c&l&%pfa@%@t an

al koxy group an I's as defined for tormula : mmay be subj ect ed
t o st he act((®s)- bfrneahyipyamdumde)eﬁ 74d¢rnﬂthbzey-Rt253C3ﬂ01 (iMex%wdroRiBB-md@p:Feaénts an

ok 0 o)) e S0, SEC L0 OS2 ompound. gl L 9LV, D)
1-methylpyrrolidine)-6,7-dimethoxy-2,3,3a,7a-tetrahydro-4 4,5 H-indene-4,5-dione]},
spiro[(5S)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-methyl-
pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], spiro[(4S,5S)-4-

10 hydroxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)--methylpyrrolidine)-6,7-
dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-ol], spiro[(4R,5S)-4-hydroxy-3-methoxy-
2-cyclopenten-1-one-5:3(2S)-2,4-dichloro-3aS, 7aS-((2,3)-1-methylpyrrolidine)-7-
methoxy-8-thiabicyclo[2.2.1]-1,2,3,3a,4,7a-hexahydro-5H,6 H-indene-5,6-dione], their

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

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

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

(D),

OMe

which is subjected to the action of, successively, a demethylating agent and then an
20 alkylating agent to obtain the compound of formula (I/a), a particular case of the

compounds of formula (I) :



C ORG6 O0R7 R10 wherein R3, R7 and R 10 are as defined hereinbefore
and R 6 represents an al kyl group, which conmpounds of formula (11), (1/a)
or (1/b) may be subjected to the action,of a conpound of] foiAN! 200&16C0) 20
(wherein R16 represents an al kyl or ary? group) to yield 10 the conpound of
formula (1/c), a particular case of the conpounds of formula (1) 29 3 0 MAY
2006 , R R4 d ONR6 (I/c),R,OR R 10 wherein R3, R7 and R 10 are
as defined hereinbefore, R6 is as|defined for fornula (1) and R 4
represents a hydroxy, alkyl carbosay| oxy 9r aryl carbonyl oxy group, or which
conmpounds of formula (11), (l/a D) or (I/c) may be subjected to the
action of a 5 conpound of fory gl

(wherein R15 represents an al kyl

group) to yield the conpound of fg (I/d), a particular case of the
conpounds of formula (1) R 3 RQ_+ %@i'NCR (Ikg%;

wherein R'; and R'j¢ each represent an alkoxy group and R is as defined for formula (I),
which may be subjected to the action of a compound of formula R;sCHO (wherein Rjs
represents an alkyl group) in a reducing medium to obtain the compound of formula (I/b), a

5 particular case of the compounds of formula (I) :

wherein R'3, R; and R'j¢ are as defined hereinbefore and R's represents an alkyl group,

which compounds of formula (II), (I/a) or (I/b) may be subjected to the action of a
compound of formula (R;6CO);O (wherein R represents an alkyl or aryl group) to yield

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



RRL ORT WG wherein R3, R6, R7 and R 10 are as defined herei nbefore and
R4 is as defined for fornmula (1), 10 which may be subjected to the action
of the compound of formula RL70NH2 whergin RL7 represe tli ﬂy%ﬁen atom
or an alkyl group to yield the conmpound of formula (Ye)j] Fm) r | ar case
of the compounds of fornula (1) 30 3 0 MAY 20056 RB R4 d ONRs R ON
R x',0 wherein R3, R4, R6, R7rp,R 10 and R17 are as defined hereinbefore,
or whi ch conpound of forrmula (1/d) may be subjected to the action of
SOC12/DVF to obtain the conpounds of fornula (Uf), particular cases of the
conpounds of formula (1) R, R R4 IF% Gt CI1 O00OC N N RS Rs S
OR OR

I/e),

wherein R'3;, R; and R'jo are as defined hereinbefore, R¢ is as defined for formula (I) and R'4

represents a hydroxy, alkylcarbonyloxy or arylcarbonyloxy group,

or which compounds of formula (II), (I/a), (I/b) or (I/c) may be subjected to the action of a
5 compound of formula E-R;s (wherein R;s represents an alkyl group and E represents a leaving
group such as a halogen atom or a tosyl group) to yield the compound of formula (I/d), a

particular case of the compounds of formula (I) :

(I/d),

wherein R'3, Rg, R; and R'j¢ are as defined hereinbefore and R4 is as defined for formula (1),

10 which may be subjected to the action of the compound of formula R;;ONH, wherein R,
represents a hydrogen atom or an alkyl group to yield the compound of formula (Ie), a

particular case of the compounds of formula (I) :




5 x10 Owherein R3, R4, R6, R7 and R 10 are as defi ned herei nbefore, or

whi ch conmpound of fornula (Ud) may be subjected to the action of a reducing
agent such as LiAIH4 to obtain the coq&ounds of formula (llﬂA parti cul ar
cases of the conmpounds of fornula (1) Cl N (l/9), 3 Y 200% 10 31
3 a MAY 2005 wherein R4, R6, R7 and R 10 are as defined herei nbefore and
the synbol ----- i ndi cates that thegr bond may be single or double, or which
conmpound of forrmula (1/d), (lie), (Iff) or (1/g) may be subjected to the
action of n- Bu3SnH in the presence\of AJBN to obtain the conpounds of
formula (1/h), particular cases y s« conpounds of formula (1) : R R
Rl $10 0 R14 N. 3 Rs R12 R9whergin R4 6'and R7 are as defined

herei nbefore and R1, R2, R3, R% 0( Rio, R11, R12, R13 and R14 are as
defined for formula (1), the conmpound formulae (I1/a) to (Ph)
constituting the totality of the compoupds of the De nventlon whi ch may
be purified according to a convenfionall 'seParati on techni que, are
converted, if desired, into their| addifion salts with a pharmaceutical ly
acceptable acid or base a -2 where appropriate, into their

i soners according to a quventlonal separdtion technique.

wherein R's, Ry, Rg, R7, R'jp and R; are as defined hereinbefore,
or which compound of formula (I/d) may be subjected to the action of SOCL,/DMF to obtain

the compounds of formula (I/f), particular cases of the compounds of formula (I) :

@9,

wherein R'3, R4, Rg, R; and R'jg are as defined hereinbefore,
or which compound of formula (I/d) may be subjected to the action of a reducing agent such as

LiAlH, to obtain the compounds of formula (I/g), particular cases of the compounds of

formula (I) :

Ug),

10



13. Pharmaceutical conpositions conprising at |east one conpound of formula
(1) according to 15 any one of clains 1 to 11 or an addition salt thereof
with a pharmaceutically acceptabl e acidy or base, in conb} prf4Bh 2905 one
or nore pharnmaceutically acceptabl e excipients. 14. Pharnaceuti cal
conpositions according to claim13 for use in the manufacture of

medi cangitsif R RN&R QAL TERE 10H-H8Id KirERGEBR Sld MBTPHYoRSSOGddAS Wit fe
cerebral agel ng and Wit h neur odegener ati ve di seases” such as Al zheiner's
di seaseborthmky hsomgk atidveblee, 20 Pick's di sease, Korsakoff's di sease, and
frontal |obe and subcortical denentias. 32 3 0 MAY 2005 15. Use of
acutum ne and/ or acutum nc conpounds in obtaining pharmaceuti cal

conposi bi Qkch édHhNACT RFmbIAGI/HY, §BETRDT) 6 (18§ BN GikRsted to@ETIcHon of n-
associated with cerebral ageing and w th neurodegenerative di seases such
as Al zhBusfarH & thequessace Pﬁgl@hﬁ@ @b@ndtf@e“@g@pumlwf'g formyla { Bk @artkplag gxes Pf s
di%ease and - fro to‘mhgug(ﬁnd subcortical denentias. 5 16. Use, according
to CIaiHFf@?“@Pn rcut ai e Wi obt ai ni ng pharnaceuti cal conpositions
intended for the treatnment of defiRgi encies of menory associated with
cerebral ageing and wi th neurodedenBsative di seases such as Al zheiner's
di sease, Parkinson's disease,' ™R i sease, Korsakoff s disease, and
frontal |obe and subcortical denentiras. ‘17. Use, according to claim 15, of
acut um ne conpounds i n obtai nigg_pharmaceutical 10 conpositions intended
for the treatnment of deficierfti es pf—Tenory associated with cerebral
agei ng and wi th neurodegenerative d ases such as Al zhei ner's di sease,

Par ki nson's disease, Pick'&ss siE ‘Kogsakof fs dilégase, and frontal |obe
¢

and subcortical denentias. RIS 6rdirRg to claim 15, of

spiro[ (4S, 5S) - 4- hydr oxy- 3- net hob cl openten-1-one- 5:3 (2S)-2-chloro-3
asS, 7aS- ((2, 3) - 1- net hyl pyr rglidi/nej<®,\/~dj met hoxy-1, 2, 3, 3a, 4, 7a 15
hexahydr o- 5H-i nden- 5- one] (adti wri ngl Ry of

spi ro[ (4S, 5S) - 4- acet yl - 3- met hoxy-'2- Cycl openten- | -one-5:3 (2
S)-2-chloro-3 aS, 7aS-((2, 3)-1-net hyl pyrrolidine)-6, 7-di met hoxy-

1, 2,3, 34, 4, 7a- hexahydr o- SH i nden-5-one], of

spi r o[ ( #BeeB) R4-RaceidyR » S me dbiined- IRreiohdbepadtRan R, | R3, BreRH R3( RE) R2s &, ®io- 3

as, 7aS- 3)-1-a l.pyrrolidine)-6, 7-di net hoxy-
1,2,3,3é§ﬁ$m§¥%é&@ﬁ@éﬁg&éﬁﬁPﬂgéﬂz%-one], of d
spi ro[ (4S, 5S) -4- (benzoyl oxy) - 3- net hoxy-2 20

cycl openten-1-one-5: 3(2S)-2-chloro-3aS, 7aS-((2, 3)-1-net hyl pyrrolidine)-6, 7-
di met hoshg- compousdg &f formulae xHa i G/BHINsE@HDS o dqtalityfof the compounds of ‘the

S plior o[ ( ﬂl%él?t?()ﬂ: %ﬂ%ﬂr&’éy Y f)hﬁﬂg@ta%g'érdlrfgo B conventional separation technique, are
converted, if desired, into their addition salts with a pharmaceutically acceptable acid or base
and are separated, where appropriate, into their isomers according to a conventional separation

technique.

13. Pharmaceutical compositions comprising at least one compound of formula (I) according to
15 any one of claims 1 to 11 or an addition salt thereof with a pharmaceutically acceptable acid

or base, in combination with one or more pharmaceutically acceptable excipients.

14. Pharmaceutical compositions according to claim 13 for use in the manufacture of
medicaments for the treatment of deficiencies of memory associated with cerebral ageing
and with neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease,

20 Pick’s disease, Korsakoff’s disease, and frontal lobe and subcortical dementias.



5:3(2S)-2-chloro-3aS, 7aS-((2, 3)-1-net hyl pyrrolidine)-6, 7-di net hoxy-1, 2, 3, 3a
, 4, 7Ta- hexahydro- SH i nden-5-0l], of

spi ro[ (4S, 5S) - 4- hydr oxy- 3- net hoxy- 2- cyci,opent en-1 -one- 5: 33 (02 [@Y 32@1@, 7
aS-((2,3)-1-methylp yrrolidine)-6, 7-dinethoxy-1,2, 3,3 a,4, 7 a-hex
ahydro- SH 25 i nden-5-one],

of spi r of §.4Re5D) acht e QX 0B aBRhMEY cotn oGO Reob el 50631&13@) coanosmons
chl or o- 3aS, 7aS—(%}2 3)-1-net hyl pyrrolidine)-6, 7-di net hoxy- , 7a- hexa
hydr 0- SH intedder Brghelreatyfent of deficiencies of memory associated w1th cerebral agemg and

spiro[ (4S,5 ér()g?zogﬁa% X)dls%a 'E%‘tsﬁ&%‘ dllg%e%l%f%?? ?zﬂe Qrﬂglsg g(agg%%sez Pick’s

chl or o- 3a§V age benzo pyrroli oxy
a, 4, 7a- hexadpask, gcdabdkofMydiBeabe (alﬁd]fronﬁafl lobe and subcortical dementias.

spiro[ (4S, 5S)-4-acetyl -cycl opent an-1-one-5: 3(2S)-2-chl oro-3aS, 7aS 30
((2,3)- 1 -methyl pyrrolidine)-6,7-di nethoxy- 1,2, 3,3 a,4, 7a- hexahydro-
5H.i nde -0 :

. f b h
i of 4585 AT 10 SO Haspl ST Bl SR BRSOk SopPSFogss 7
aS- ((2, 3) iB@ndedDfdvilNe Z@tkment of deficiencies of memory associated with cerebral agemg and

1H I 7- h -1,2 7a- hexah
( acg%/rulr‘nod:"gﬂg gz:urgfiegegllerrzrlggze C()ﬁ(seases suc::)’h gsa A%Zhe?mer sX gisg Qr O akin nd’e

Zgi_ ro[ 4R, 3Reads, LRI St SBEH WY FromeN FOHRRBA kARt AN8ememt{a?S) - 2- chl or o- 3aS, 7

((2 3) 1H pyrrolidine)-6, 7-di net hoxy-l 2,3,3a,4,7a- hexahydro 511-i nden-5-0n
3) 1H pﬁ% Oe{o%%r)dn%g %9 Eufrlr(lj Xl f Ca¥8tu SR ncto?nrf)ourllds in obﬁalmng pthn%%elgtgc

diget hOXY'cbm%ogltl%ﬁs ﬂ‘}t&ﬁbﬂ@’é‘l&hb’%@mﬁrﬂt bhdeitidnci¥s &F metorPhssopiated with cerebral
[ (5S)-2- et hoxy-2- cycl opent en- -one-5:3-2-chlorg-3 asS, 7aS-((2,3)-1

H- pyrrol i diBREE- §1d7.4 hrﬁ@weslggeniraﬁvg diseases7sichedsa My EICENETE |d|1ﬁ9é5r?» Fagipion' s
obt ai ni ng HAFEIBERUL §icMse GOIRAIE L BfdSask M e ﬁﬁ%uﬁé&ﬁ&ﬂ%@ﬁe%%

deficiencies of nmenory dssociated wth cerebral ageing an
neur odegener ative di seases such as Al zheiner's 10 disease, ParKki nson S

di sease,  Pick's di.sease, .Korsakof f.' | sea and.frontal .l obhe a

Subcor £ HEdIaaneigas dym bhap bt S R BB bR s R PRl st s ne
Or an acutsBRRR2CAMREBAY,7a81(2, DO RRHIp AL M) 60NE@nRthd 9L B2 BIBar4mARCceut i cal |y
acceptabl e excipients, for use in the treatnent of deficiencies of nenory

adéoci at edewthresHebden-5096] GUERENG; ph SPE ohdS i Sddpsrbi-dtnglogyZeases such
5 Lol TSGR PR SRSk, ey Pyl lisese ianlg
1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], of spiro[(4S,5S)-4-acetyl-3-methoxy-2-
cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-1-acetylpyrrolidine)-6,7-dimethox y-
1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one], of spiro[(4S,5S)-4-(benzoyloxy)-3-methoxy-2-
20 cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)- 1-methylpyrrolidine)-6,7-dimethoxy-
1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], of spiro[(4S,5S)-4-hydroxy-cyclopentan-1-one-

5:3(2S)-2-chloro-3aS,7aS-((2,3)- 1 -methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-

ase, Parkinson’s 1sease ?chk S

hexahydro-5H-inden-5-ol], of spiro[(4S,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-
5:3(2S)-3a8S,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-

25 inden-5-one], of spiro[(4R,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-
chloro-3aS,7aS-((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-
inden-5-one], of spiro[(4S,5S)-4(benzoyloxy)-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-
chloro-3aS,7aS-((2,3)-1benzoylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-
inden-5-one], of spiro[(4S,5S)-4-acetyl-cyclopentan-1-one-5:3(2S)-2-chloro-3aS,7aS-

30 ((2,3)-1-methylpyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one], of
spiro[48S,53)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-((2,3)-
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1 H-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5/-inden-5-one] (acutumidine),
of spiro[4R,5S)-4-hydroxy-3-methoxy-2-cyclopenten-1-one-5:3(2S)-2-chloro-3aS,7aS-
((2,3)-1H-pyrrolidine)-6,7-dimethoxy-1,2,3,3a,4,7a-hexahydro-5 H-inden-5-one], of
spiro[ (5S)-2-methoxy-2-cyclopenten-1-one-5:3-3aS,7aS-((2,3)-1 H-pyrrolidine)-6,7-
dimethoxy-1,2,3,3a,4,7a-hexahydro-5H-inden-5-one], or of spiro [(5S)-2-methoxy-2-
cyclopenten-1-one-5:3-2-chloro-3aS,7aS-((2,3)-1H-pyrrolidine)-6,7-dimethox y-
1,2,3,3a,4,7a-hexahydro-5H-inden-5-one]

in obtaining pharmaceutical compositions intended for the treatment of deficiencies of memory
associated with cerebral ageing and with neurodegenerative diseases such as Alzheimer’s

disease, Parkinson’s disease, Pick’s disease, Korsakoff’s disease, and frontal lobe and

subcortical dementias.

19. Pharmaceutical compositions comprising acutumine or an acutumine compound, in
combination with one or more pharmaceutically acceptable excipients, for use in the
treatment of deficiencies of memory associated with cerebral ageing and with
neurodegenerative diseases such as Alzheimer’s disease, Parkinson’s disease, Pick’s

disease, Korsakoff’s disease, and frontal lobe and subcortical dementias.



