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WO 2004/ 048340 PCT/ EP2003/ 014841 SI NOVENI NE AND

SI NOVENI NE COVPOUNDS, SYNTHESI S AND USE Si nonenum
wacaosomssise a pl ant taking the formof a |i gneopSI/EPEIN&E)14841

which is w despread in the centre, South-East and

Sout h-West of China and is included in the Chinese 5

Phar macopoei a (Pharmacopoeia Comm ttee of People's

Republic o | ' nber
of Tl ket or SHSGMIENTEEAND SIROMENIN R OMPGRRI o
si noneni ne, Si noacutSYNTHESIY ANDWUSENI ne,

di si noneni ne, tetrahydroepi berberine, tudurani ne and
magnof | ori ne (Huang Tai - Kang, o Handbook of the

Sirﬁmmomi)dcwélqm angl pﬁhwgfakﬁiglahg@ynoéf a ﬁggm_ln_@ ]fhﬁ,{\ﬁlﬁ@h is widespread in
Drugs I nese I Ca Cl ence .an echnol ogy . .
thq:&sv‘ir%hé?‘}th%h,andl opi Weshgot 1Ghiea 12pdoys lmlmqﬂﬁiem rfhe Chinese
N . . Con ! ;
T T e e
cottams laclargeposishen|of aflaladénohedrioat ehantdal staddnassratict Ws sinomenine,

L nosuppr.essi ve, anki.-arrhythm c_and anal gesic ]
SingoNEr | SO D BPRFGNEs (HHEOTTITe, By OCHP RPN ddusARine  and
ma _6Mnemﬂ%ﬁa?§3€ang?§(lfandbﬁégbf tHRSCYRpOaNEn BRY Pharmacology of

i scovered t si nomeni ne | .
Corveamo €biyare Dongs acChinesst Medicplr Spientd asd iTechmiigyaPublisher, 1994,
efjaent nodel s. Agei ng of the popul ation due to
Beﬁﬁ%rgziggglq%b'fe expectancy has brought with it a major

Sironfen@fs & mdipkiaetikt ialkaldid 81 8 Blaforavagtudit et tvd H1BntNRAsB¥en much
cerebral ageing or pathological cerebral ageing
studiedur 1y igplam e te dips s deerf  pessihdRletie ndemensiratedi antidgammatory,

: . d . I.rer [ sgase. ; The .
lmﬁrrlgf%ru? Iys%?é’saﬁgl?f{t}gl ceslcaag g?ng %gg%rﬁe{geesa@ﬁ%g Liu'et al., Chinese
Traditgomiat andeH eibsoDolek,S1993S28HaL4T. Wi t h  agei ng act by
facilitating the central cholinergic systens - either
directly, as in the case of acetylcholinesterase
{nhi bt o ne 2 1) | ner i o
B N A O ol el F o ARARE ke Ao PORCRSA A Brine properties in
anigfal experimeptat neglelst s (pi racetam pramiracetanm) and
cerebral 25 vasodilators (vinpocetine). It has been
therefore been especially valuable to synthesise new

AgeiRBTSTURE SobliRtioRd@e 58 %Pé%ﬁzis@d Gife QRAQEINRY Hal BrOQAPMiIVE a major

di sorders associ ated with agei ng and/of of 1 nproving

increase in cognitive disorders associated with normal cerebral ageing or pathological
cerebral ageing occurring in the course of neurodegenerative diseases such as, for example,

Alzheimer's 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
acetylcholinesterase inhibitors (tacrine, donepezil) and cholinergic agonists (nefiracetam),
or indirectly, as in the case of nootropic agents (piracetam, pramiracetam) and cerebral
vasodilators (vinpocetine).

It has been therefore been especially valuable to synthesise new compounds that are
capable of opposing the cognitive disorders associated with ageing and/or of improving

cognitive processes.
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cognitive processes. W 2004/048340 PCT/ EP2003/ 014841
2 The present invention relates, on the one hand, to
w0 bw4nosss40f sinonenine : MO HO H...... N_MePC/ER®03/014841
and/ or si noneni ne conpounds i n mMenocognitive
di sorders and, on the other Pand, to the synthesis of
new conpounds havi ng especi al'l y val uabl e
phar macol ogi cal properties in the 5 sane area. The
The presertiinventiemralases, oo [t ene hapd.do shpeesefof siapmgning :
compounds of formula lg : Rl O/ XRZO R Z5Y
(), RERSR4 R4 R3 ein R represents an
al kyl group, 10 R2 reqp-€sents, a hydrogen atom or an
al kyl car bonyl group, an ha yl\¢arbonyl  group or an
aryl carbonyl group, Y rAm!;; ts agroup /NR7 , N~ or
' Z- R R wherein R7 and®R™, identical or differents,
each represent an al kyl grome, and Z-

and/or sinomenine 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) :
R—O X

@,

wherein
e R, represents an alkyl group,
e R, represents a hydrogen atom or an alkylcarbonyl group, an haloalkylcarbonyl
group or an arylcarbonyl group,
+ 0O +
®* Y represents a group >NR7 , >N<R7 or >N<277
wherein R; and R’5, identical or differents, each represent an alkyl group, and Z~
represents a halogen anion,
e Rjrepresents a hydroxy or alkoxy group,
e Ryand R each represent a hydrogen atom or together form an additional bond,
or R3 and R4 together form an oxo or =N-ORg group (wherein Rg represents a

hydrogen atom or an alkyl group),
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represents a hal ogen anion, 15 R3 represents a

hydr oxy or al koxy group, R4 and R 4 each represent a
whyerogsm at om or toget her form an additional BPOEP2008/014841

R3 and R4 together forman oxo or =N-OR8 group

(wherein R8 represents a hydrogen atom or an al kyl

group), WO 2004/048340 PCT/ EP2003/014841 3 R6

represents a hydroxy, al kyl carbonyl oxy (wherein the

ol ki tepicsanys @ahydsexy, sallsylcarbondeax by wheteyd tloex plkyhl tkoigty, can be

b | Kyl I | k
Car RS B NS e Rl BBl 5808 o atkony
for groap, addi tional bond, 5 or R5 and R6 together form

an oxo, =N-OR9 or =N-NRLOR11 group (wherein R9, RI10,
andRRand Risigadhrepreyenb @ hyyAe gematoner tdgétherferm an edditional bond,

represent h ogen._at om ar. al_l roup), .and X
reple Se?ﬂdsﬁ%mé%p%’g@ﬂn 4 89> W _t%ﬁ{%oﬁe- %k\]&q?@b E%%Bt(wﬂf’fgm Ro, Rio,
conpR(l, @hich@habeth kdmé anaidlerdnaBE Spresent a hydrogen atom or an
1- br ono- 4- hydr oxy- 10 3, 7-di met hoxy- 1
7- ndkphgrom)g- di dehydr onor phi nan- 6-one, it being
ynderds%_ood t hat "al k means an al kyl group

|

- | "
cont'd |rre1%reﬁ?n Soa%al%ggflﬁﬁoﬁn’atorrs whi ch may be linear or

branched, - "al koxy" nmeans an al kyl oxy group
containing 1 to 6 carbon atons which 15 may be |inear
with ghepromisa that ghea gegipoung ahformplar($) eapgot represent 1-bromo-4-hydroxy-

%ﬁﬁﬁxtng{h%Q 39! t§yl-ﬁ@-ﬂi&eﬁ%@g&gghg&g?&%hé thereof with a

har maceuti ca aéceptabl e ase. Anong the
phar maceutical ly acceptabl e acids there may be
ntioned, w.thout inplying any limtation,
E@G‘P&é‘ﬁ geioed atd, hydrobromic acid, sul phuric acid,

phosphoni g @Aehfians Z0a1RE8bE @&{tﬁninr_lgrli fol 18 BRERbIS which may be
acid, lactic acid, pyruvic acid, | oni c aci d,

succi ni clisgir dy bghehtedy i ¢ acid, fumaric acid, tartaric

aci d, -nal'a?llco(:xya%gahs %}1 taliléy(fox%fmgr%hp ac%g&{n%é: latgléd tarbon atoms which

may be linear or branched,

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 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 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'):



nmet hanesul phoni ¢ aci d, canphoric acid, oxalic acid
etc.. Anong the pharmaceutically acceptabl e bases
wo bwne4ssay be nentioned, wi thout inplying anyPCT/EP2003/014841
limtation, sodium hydroxi de, potassium hydroxide,
triethylamne, tert-butylampe etc.. 25 The preferred
configuration of conpounds of formula (1) according to
the invention is that shomn in formula (1'): WO
2004/ 048340 PCH EF) 4849 4 RO X | Rz ORS5 Y
H(l,) R6 RS R4 RA The preferred group Rl is
the nmet hyl group. Advant ag
hydr ogen at om Br—# gr ou JO and nore preferably a
hydr ogen atom +]yY rep ,
NR7 or/NCR and, noreyespeslal l'y,Ya group N-Me or N-
Me X represents, of Erably, a chl one or
brom ne atom 5 Adva the invention rel ates
to conmpounds of f8fmul A\(1) Wherein R3 represents an
al koxy group and R4 &ad R4 together forman
addi tional bond. The preferred neaning of R5 is a
ThihpafogpdrgratpR isRBe methykgronp.s advant ageously an OH,
et hoxy or al kyl carbonyl oxy group and, nore

especi al |y, et hyl car bonyl oxy
Advaneageously, R, represents a hydy rogen atom or a group EtCO and more preferably a

hydrogen atom.
~F. 0 . ~
Y represents, preferably, a group NR, or /N\ and, more especially, a group /N-Me
G0 &
or /N\
Me

X represents, very preferably, a chlorine or bromine atom.

Advantageously, the invention relates to compounds of formula (I) wherein R; represents

an alkoxy group and R4 and R'4 together form an additional bond.
The preferred meaning of Rs is a hydrogen atom.

R¢ represents advantageously an OH, ethoxy or alkylcarbonyloxy group and, more

especially, ethylcarbonyloxy.

Another interesting aspect of the invention is compounds of formula (I) for which Rs and

Re form together an oxo group or an =—N-—OH group.

Very preferably, the invention relates to compounds of formula (I") and (I") :

)
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10 Another interesting aspect of the invention is

conpounds of fornmula (I) for which R5 and R6 form
WO o@etssno an oxo group or an =N-OH group. Ver yPCT/EP2003/014841

preferably, the invention relates to conpounds of

formula (1") and (1"") MO X :::i\ (I™) Y and , I"

R 60 Z Ove Ove WD 2004/ 048340 PCT/ EP2003/014841 5

wherein Y' represents/N-Me or Nb R Z and R 6, which

may be the same or,, diff -0 represent a hydrogen
Whallﬁmﬁ{ofepmﬁelaﬁkywc a]rv{)eo ol gr » R andgt' es\éliiwg n@y be the same or

I ne aton1a HesSnt
airigrbyseEedh DALY Bl ST IR b B GREPC Feems aorineor
brogfnPomimd A rebassenth a:(Ib)ortﬂﬂﬁN—&Kﬁ{.( 9a, 13a) -
1-chl oro- 3, 7-di met hoxy-17- et hyl
-7, 8- didehydronnrphinan 4 6-di 0l, (9a, 13a)-1-

Ev%lhkggegperg’feaa} on6re1a €s t% ?or%g éts ép fo%luf)a ()f {3y :Ire Z9(1 13a)-
1 cﬁ% 33aamiet%szgvg ?gﬁet‘l’ﬂy@i‘,@@?@éh}d?orﬂ@idmﬂan74,§-cﬂbP!ehY@hQBa) 1-

hi nan-4, 6
cthl@a} 13apethoxy- bﬁmeﬂh)ﬂwd@mwor&ddxydﬂrﬂedidolmdmmommk&ﬂ 8

eoxma

propisiEe) (R0 BRIy SRR o ek S dsturaprarphigan-4.6-
dlo!’cﬁ‘?d‘j ?ﬁi/)df 9%(25'}&%}% Ij] Qi tﬂ&(ﬂydﬁ n{eﬁf’:}'l ]7% al)deh}Ldromorphman 6-

or 0-4- hy OXY-
ondret hyl - Fxifhedi dehyd(%m)}(p)hl Bﬂjm@él-(hﬂd?robdy@q diénctid¥8/-17-methyl-7,8-
enantioners and di astereoi soners and addition salts

did@hxdﬁoraowhmanéc@m i bbpxigie 1(90%1]03@@&1“%1151)@-‘&1‘!}’@{0617-3Waéi@le(ﬁfoxy—17-
&pf Rr 8 err§qn§o --11%% the invention forman
methyF 28 difehydrqmorght P% IveRti®Sn. The invention rel ates

also to a process for the preparation of conmpounds of
formulla (1), ~which process is characterised in that

The rrmaptigmerysaiyl fhasteraQisqmeys neftde additionh galiso Wihuid phfrmaceutically
acc%&ﬁmélaéld((lrl Qaselgf the preferred compounds of the invention form an integral part

of the invention.

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

formula (II) :

N-—
Me (In),

o
.

obtained by extraction starting from the stem of Sinomenum acutum according to Figure 1

below :



MO HO NMe (I1), 20 O Owe obtained by extraction
starting fromthe stem of Sinomenum acutum accordi ng

wo 200kogsue 1 bel ow : WO 2004/ 048340 PCT/ EP200B¢ OLERAI014841

6 Sinonenum acutum reduction to a powder extraction
with 95 %ethanol evaporatign ethanolic extract
dissolution in 2 % HCL insoluble portion ac solution
xtraction with CH2C12 CH2Cl2 acid sol ution making
abIRGNEMEN dFUHMNHAOH extraction with CHC13 aqueous

phase i;e%&iiocnlﬁl}lagﬁ ggHClS) | evaporation residue

extraction wt i nsol ubl e portion benzene
solutidn crystallisation Conpound of formula (I1)

extraction with 95 % ethanol

levaporation

ethanolic extract

dissolution in 2 % HCI

! '

insoluble portion  acid solution

extraction with CH,Cl;

v
CH,C], acid solution

making alkaline with NH,OH
\ 4

extraction with CHCl3

! !

aqueous phase organic phase (CHCls)
levaporation
residue
lextraction with CsHg
l v
insoluble portion benzene solution
crystallisation
h 4

Compound of formula (II)

Figure 1 : Extraction of the compound of formula (II)
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Figure 1 : Extraction of the conpound of formula (I1)
WO 2004/ 048340 PCT/ EP2003/ 014841 7 which is subjected
wo eotjoes3act i on of a hal ogenati ng agent such asPSDREAA3/014841
or Br2 to obtain the conmpound of formula (Fa), a
particul ar case of the conpounds of formula (1): MO X
HO N, Me (I/a), OOw wherein Xis as defined for
formula (1), which conmpound of formula (1/a) is
subjected to 5 conventional chem cal reactions to
obt.al R..1 he it f npounds. af _f la £1) .
W E bk s et o8 o h RS B M3 Bl o oo obtaim he
corfead & ifsul £Q)] apieticuddreasost\keé tefipounts ofismuRI): i Nt 0
their addition iglots with a pharmaceutically
accept abl e aci d 0T bhagé™a re separated, where
appropriate, into the soners according to a

conventi onal separ atiQq echni que. 10 Besi des the
he present invention are
@ of facilitating

fact that the co
new, they possess
cognitive processes, 19 t heM-ef euse i Lhe
treatment of cognit of i ci enci es associated with
cerebral agei ng apg”WN4F neur odegenerative di seases
such as Al zhei ner's di §ease, Parkinson's di sease,
Pi ck' s di sease, Korsak®&®Me¢ s di sease, and frontal | obe
and subcortical denentias. 15 The invention rel ates
al so to pharnmaceutical conpositions conprising as
whifl ¥Gs JRERAERE fotturd AR ROR SofDIROHELRRn U H s dubiected to
contventianak xb¢mpicelnteactiohs o Afpydin cntothlits ofothe @eepounds of formula (D),
hdgscover ed.t hat si.noneni ne aqd/ 0{ Si ngmsni €. con#gunds i
whigh FRaY PR R USE AP QA $IYSRING! $5PaIFEPR iigshniasg, app gonverted, i
destrBY.eitd MRiraaniodi a8 Withed phfmadduiiRally addeBtabReach] or base and are
si noneni ne and/ or sinomeni ne conpounds | n obtaining
seppiatadnadsia prrPpGaspoY thegnisomers agserding tche conecntiopalt separation

tec}%{iql?qum tive

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

frontal lobe and subcortical dementias.

The invention relates also to pharmaceutical compositions comprising as active ingredient
at least one compound of formula (I) together with one or more appropriate, inert, non-

toxic excipients.

The Applicant has moreover discovered that sinomenine and/or sinomenine compounds

have mnemocognition-facilitating properties.

The invention accordingly relates also to the use of sinomenine and/or sinomenine

compounds in obtaining pharmaceutical compositions for use in the treatment of cognitive
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WO 2004/ 048340 PCT/ EP2003/014841 8 deficiencies

associated with cerebral ageing and with
woewrodssgener ati ve di seases such as Al zhei nmer PGT/EP2003/014841

di sease, Parkinson's disease, Pick's disease,

Korsakoff s di sease, and froptal |obe and subcortica

denentias. Mrre especially, the invention relates to

the use, in obtaining pharmaceutical conpositions 5
deffaggncips easmﬁ:lqtﬁbwth@ater%ﬁhtag@ﬂg @odnyith peuredagendrating discases such as
Alz%%sfl?&'l :&g%agtw aI{arl\(llgx & esp {il%asg gﬁcl?g d"f‘s%%sr%m#orr]séﬁlkgﬁgl%?ease and frontal
bbabﬁ@ﬁﬂmbﬁﬁmtmﬁﬂ@wmds such as, for exanple, the

conmpounds of fornula (la) : R O RZ O Rls Y (la),

R6 RS RI4 R4 R3 wherein RL, R2, R3, R4, R4, R5, R 5,

MoRéj %@glam/ Hhé uﬁén@&{ feDRsd ¢ He lISgr Mb?aiﬁilné ’phfﬁ%gyceutilcgl E%'&;?ositions

for (@a;ﬂ&m)treﬁltrhgm fod xy grdti ve- difividnbiex Wssbétansglt with coreBratihgbapy shd with
r opor ph- |nan 6- one_ hydr azone;
NeYrgdeegneratiyg ¢ wewar%fxw@nvma? RBYRES{nomenips: sRMpANAERiSHe as, for

azqgn‘l A ds of fi la (Ia)
X ]F co%?gmlso Pg§§(§'7 di met hoxy- 17- net hyl nor phi na
n- 6- one: (9a, 1%33?

di met hoxy- 17- net hyl -
propi onate; (9a, 13a
met hoxy- 17- metRayt07, 8-

O 7, 8- di dehydr onor phi nan- 4-yl
-tri -

7 |

(9a, 13a) - 4- hydro§y-3 7 15
17- et hyl - e Yo K- 6- one o&&qe;
(9a, 13a)- 3, 7- dlnetho -net hyl - 7, 8- a

di dehydr onor phi nAA-Z~&. g ol.:

(9a, 13a) - 4- hydr o8 3, 7~di met hoxy- 17- met hyl - 7, 8- di de-

hydr onor phi nan- 6- onéhN—oRgde;

(9a, 13a) - 6- am no- 3, 7-di net hoxy- 17- net hyl nor phi nan-
whéreﬁllRl, Ry, Ry, R4 R4, Rs, R’ 5, R¢ and Y are as deﬁned for fonnula (D, and,

4-{[ (9a 13a% %Froxy 7- di met hoxy-17- 8-did
mowa%ﬁlbf . pRF Qe Boyhydese 3, -dim gty é?r@veéhsdﬂp%dldehydromorph-

1na§i % ddn]e%ly)dra%bge di n?}op 8% 3{3&) 4 %BM' -347 gifr)ne éx%/[] -m M‘)ylmbrphman-é-
one; (7B,9a,13a)-4-hydroxy-3,7-dimethoxy-17-methylmorphinan-6-one; (9a,13a)-3,7-
dimethoxy-17-methyl-6-0x0-7,8-didehydromorphinan-4-yl propionate; (9a,13a)-3,4,7-tri-
methoxy-17-methyl-7,8-didehydromorphinan-6-one; (9a,13a)-4-hydroxy-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-6-one oxime; (9a,13a)-3,7-dimethoxy-17-methyl-7,8-
didehydromorphinan-4,6-diol;  (9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-dide-
hydromorphinan-6-one N-oxide; (9a,13ct)-6-amino-3,7-dimethoxy-17-methylmorphinan-
4-0l;  4-{[(90,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-yl]-
oxy}-4-oxobutanoic acid; (9a,13a)-3,7-dimethoxy-17-methyl-4-(propionyloxy)-7,8-dide-
hydromorphinan-6-yl  propionate;  (9c,13)-17-benzyl-4-hydroxy-3,7-dimethoxy-17-
methyl-7,8-didehydromorphinan-17-ium-6-one bromide; (9a,13a)-17-ethyl-3,7-
dimethoxy-17-methyl-7,8-didehydromorphinan-17-ium-4,6-diol bromide; (9a,13c)-17-
ethyl-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-17-ium-6-one

bromide; (9a,13a)-4-(benzoyloxy)-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-
yl benzoate; (9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-yl
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20 hydr onor phi nan- 6-yl propi onat e;
(9a,13a)-17-benzyl - 4- hydr oxy- 3, 7- di net hoxy-17-
woreaohphssd) 8- di dehydr onor phi nan-1 7-i um 6- one br BOT/ER2003/014841
(9a, 13a)-17-et hyl - 3, 7-
di met hoxy- 17- et hyl - 7, 8- di defydr onor phi nan- 17-i um 4, 6-
di ol brom de; (9a, 13a) 17-
et hyl - 4- hydr oxy- 3, 7- di met hox
berzoatst hy I(9c7,,18a)a|6dilaﬂ13ﬂdydn%dmﬂt =17-methyl1h86dideteydromorphinan-4-yl
br om de;
benzgal€q 3a) - 4- (benzoyl oxy) - 3, 7- di met hoxy- 17- met hyl - 7, 8- di
dehydr onor phi nan-6- 25 yl benzoat e;
(9a, 13a) - 4- hydr oxy- 3, 7- di net hoxy- 17-net hyl - 7, 8- di dehyd
Ammmntpmwamsmoylof\ﬁhﬁ IpEaLion geates PCTHERSDOBsDOARAMmE 0 obtaining

PhtGACS RSt composiions for use i 4l HEUmeRt ot cogpifive fefcisneia grgociated

withQBRbRIN bR dnd/with Beirs@édeherative digdsaes ageous aspect of
the invention relates to the use of sinomenine in

obt ai ni ng pharnaceutlcal conposi tions for use in the

Anéglr%gtgg%pfallg mPe?c%ﬁhg a&ﬁ?% ecfﬂ t%' elg%n%%n%?a? ' f ﬁi% u& \Aﬁtcﬁ)tamlng

egenerative di seases

pha@ﬁﬁtéiﬁbalemnqmsaiohy fornise nﬂslﬁe treptasiptedft cotgﬁltivbeieﬁamms edsociated
relates to the use, in obtalnlng phar mgceuti ca
with eF08] tagging ang Wil geyrpdegqmerativeadiseases. cewﬁv@dsv%f formula (Ta)

andl€frlofd %S%éﬁga?lg?f@g@d@m@"‘ %&113¥§§r7e&51% 8249 ’lgetﬁ%'r W difehydro-

Aeur ode ses conpoun

mofpHijan-666k h?&ﬁ@o@ PE ¢7@obiyl.3o4-hydroxy-3,7-dimethoxy-17-methylmorph-
(9a, 13(x) - 4- hydroxy-3, 7-di met hoxy-17-met hyl -7, 8- di dehy
inagt6eone) 9br ;ﬁ?ﬁ ﬂqug ﬁﬁydm}qyrh}dn@eth@fy-ﬂ methylmorphman 6-one; of

(O, ﬂg}?g@ ésagthcgfy- -m )i}/yl— -oxo cE:?ly romorp J-l-nP groplonate of
(9ck, 13- ﬁ@ﬂﬁ?&ﬂaﬂsxwe}ﬁﬁé&){yl% g dﬁ’d«aﬁ?&r‘&ﬁf&‘p}&ian'l&ibﬁé’ | MBF PN9B3 301)-4-

n-6-
hydr@ey-3 3a)im3théx gh1Mahéthyly?,8-didebldesnoeptinar-G-oBe dbdely dbfo (9, 13a)-

hi nan-4-yl propionate;, of _
3 7(<Bﬁlet_hgéy—-12 metgylti)&dgtehmrympvpmﬁw -dplg-ofi thehldrohbydhaxy-3,7-

Ry B R ooty 5-ome AN i 9fi Sk apine-3.7-

BrRNE 7B hﬁlﬁ%o@a) f154 130 hoxy-17-
dmé e h‘g&g?‘%’ indt- > 7. 8- di dOR A R r BhTToRY, 3 -dimethoxy-17

meth:yl G18- dl&&lyﬁﬁﬁhorﬂhlhyﬁiﬁqﬂ()x% -A-oxobutanoic acid; of (9a,13w)-3,7-dimeth-
di met hoxy-17-net hyl -7, 8- dldehydronnrphlnan 6- one
oxyNl Gxieghel-4dPprapaenylea)- @ digeslrgngrphinan-6-yl propionate; of (9a,13a)-

17- ?frtzglaﬂ%gésoxz( %F 8?%!):}58)@}0 i;'} gl%%g?ﬁ dld%dromorphman-l7-1um-6-one
brofREdy | of7, 1 hwdétﬁ plahrﬁano;@r y‘r “hionmd-748-@ndelpyr i eiphinan-17-

aci d; of a, 13a) - 3 di nmet h

iunp# )6-dli<'ﬂ- rim)myd% 40fp I(Qm il Iy 1 Brihyl-4-hgdmdk g8l dimathxrqgyhl 7amathyl-7,8-
dldih,}y(%gﬁ {ngg gl;nggé—_oée’g %iq]iﬁa%‘t q?_]fgg?)q_, 1 QQ)-ﬁ_-%ngqx-y’)J,7-dimethoxy—
17- ﬁleq{ﬂ-g,%y&t[ing&%ﬁﬂlhn—lé-ﬁ'ﬂeﬂfﬁaﬁé; 90,13 a)-4-hydroxy-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-6-yl benzoate; of (9a,13a)-6-hydroxy-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-4-yl benzoate.

The invention relates also to pharmaceutical compositions comprising sinomenine or a

compound thereof, in combination with one or more pharmaceutically acceptable
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brom de; of

(9a, 13a)-17-et hyl - 3, 7-di net hoxy- 17- et hyl - 7, 8- di dehydr
W@ewrpkE3man- 17- i um 4, 6-di ol brom de; of PCT/EP2003/014841

(9a, 13a) - 17- et hyl - 4- hydr oxy- 3, 7- di net hoxy- 17- et hyl - 7,

8- didehydronnrphinan-l7-iun16-one brom de; of

(9a,13a)-4-(benzoy|oxy)-3,7-é}nethoxy-

17;nEthyI-7,8-didehydronnrphinan-6-¥L benzoate; of
equglgr’ltfgg)r_ usehijd thex red@mentlofrspgigiiye @sliciencies associated with cerebral

age(llé% "gﬁ@ I;%‘il_t% }ﬁ@%ﬁ%&%@%@%_g ﬁ%ﬁ%gg‘@b 6£syklz%%1rr]%eorast Si.seé)sfe, Parkinson’s
dis¢aseitkry ldiséads; Kotbakyfins digzafehinibfordalbbdaiizadt &ticAlllementias.

invention relates also to pharmaceutical conpositions
conpri sing sinonmenine or a conpound thereof, in

ARSI 05y O POBSTRSELIAE . ere oy

meaticngdi motes gspfeoially sthosen taherd weigdbiee fisr oifal,cpayanmttiaV €intravenous or

deficiencies assqciated with cerebral , ageing and w th ,

SUEHIAPERHSY G eRath] PATHRISERIioBs IR ofs URESe] SypHngual tablets, gelatin
I ' i . i 1 i .

S TR SPRSROE, BRSO Sendl RS Beciable prgparaions
drinlaabbasuispensiong\atong t he phar maceuti cal conpositions

according to the invention, there nmay be 5 nentioned

nore especially those that are suitable for oral,
The A& @dsate €ArNbé ARIUOMToRling HURE RERARE BE JeveFity@Sak disorder, the

adm ni stration, tablets or dragees, sublingual .
admigpgtiatien repee and glsocthp ¢ end weeé)é 9f élee patigppoBhe despgss varies from

I ' o Ql |.S..: i njectable

QO%PE ara%?%ﬂ%&qﬂéﬁ?%ﬁgé edggﬁﬁgﬁngns etc.. The usefu

dosage can be varied according to the nature and

severity_of the _disorder, the _10 adm nistration route
Th%.ﬁ(aloml%Eﬁ%pla@Jéluaﬁwe s 1grantign bitdo potdimdihit in amewaBsage

varies from 0.01 ng to 1 g per day in one or nore

adm ni strations. The follow ng Exanples illustrate the
EXAM®LE bn (9uf13d9-1rChldroa-liydroxy-0,7adiynethoxy-1 Exrbi &8

(9a,13a)-1;ChIoro-4-hxdrox - 3, 7-di net hoxy- 17- net hyl - 7,

8- di dehyddigaydemesphimagrcone 10 0 H3C HO 00, -, CH3

To a solution of 100 mg of the compound of formula (IT) in 5 ml of CHCI; there are added
3 drops of SO,Cl,. The reaction mixture is stirred at ambient temperature for 4 hours and

the pH is adjusted to 7-8 with NaHCO; solution; extraction with CHCIs is then carried out.

. The organic phase is evaporated under reduced pressure and the residue obtained is
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HOO 15 N, CH3 To a solution of 100 ng of the

conpound of formula (I11) in 5 mM of CHC13 there are
w@eide/d4838 dr ops of SO2C12. The reacti on m Xt urBCT/BP2003/014841

stirred at anbient tenperature for 4 hours and the pH

is adjusted to 7-8 wth Na sol ution; extraction

wWith CHCL3 is then carried out. The organic phase is

evapor at ed under reduced pressure and the residue

chropratagrpded onvlicnga) BBz 40 Pent KHICHIYEQHBW1: 1110 yield the title

corfpp TR B PRASE a PR SRIE%: 1™t TT1 & Compound i n the

Meligpoak: -a 29eidse@i sh soI | d Mel ting point : 126-128C.

EXAMPLE 2 :
(9a, 13a) - 1- Chl or 0- 3, 7- di net hoxy- 17- net hyl - 6- oxo- 7, 8-d

5.5 i4N ona ol ution .0

BT ; "ol S it BB sl es BinsBigBhvaro-

gy of DVAPmoRphidfnAlyl@ropiohaté ne there are sl ova y

added 2 m of propionic anhydride, and the reaction

mxture is stirred at anbient tenperature for 3 hours.

r d

To-gggl @g%gggéi‘ n}ge%‘tﬂé S%;hé ng i dafh\{&oﬁ Exaﬁipﬁe L gﬁ?&é(ﬁ‘&g of DMAP in
15 wiltefrpyridie theteudrt Glowll§ aaldedii2zneldof propitinits bttty dtide, pdld=the reaction

8 9 wth NaHCO8 solution and is then extracted with

ig stirrqd, at Pplyenttemperaiee foar 3 huredhs redchs nijiure is then evapor-

ate&’aatngr the Hebigfe Q¥BlncOLl M@Mdpﬁﬁﬁ esn@ﬂd vENRROEE wAl®dThe solution
he reS|§ueotalne i's chromat ographed on silica g f

obtamledlg}s ahus¢dimmpH €I—$32?§V1WENIIHC()Z@OLUUQ1) andisythel exttdoted w1th CHCl;.

Th%t I%t lg% G otjsg\gas?[ad t.’:lees water r?édocgjvrelresdcium sulphate and evapor-

ated gﬂaell%ﬁhuéoﬁain@ﬂ Qséngmﬁﬂogﬁbﬁé&(b!n Qiﬁcifg&lmélr&oinpélhdlﬁ@ﬁcl "McOH
diol A m xture of onpound “of Exanpl e

(20anld tq oGldqile bfle perppoynd lscbhenformfof a@glﬂud@@ oilet hanol is
stirred at roomtenperature under H2 atnosphere for 12
hours. The Pt02 is renoved by filtration and the

E)@imvmis b S(6 , B30 --OhRCI it SthSk Y- 7an My HRVrphinan-4,6-
AN ;B:’W @ y yHROrphinan
10

A mixture of 720 mg of compound of Example 1 and 100 mg of PtO; in 50 ml of absolute
ethanol is stirred at room temperature under H, atmosphere for 12 hours. The PtO; is
removed by filtration and the ethanol is evaporated in vacuum to give a syrupy residue.
This residue is washed with hot absolute ethanol (10 ml) to give a powdery solid which is
collected by filtration and crystallized in CHCI3/C,HsOH to give the title compound in the

form of white crystals.

EXAMPLE 4 : (9a,13a)-1-Chloro-3,7-dimethoxy-17-methyl-7,8-didehydro-

morphinan-4,6-diol

To a solution of 500 mg of the compound obtained in Example 1 in 15 ml of methanol

there are added 500 mg of NaBHj,, and the reaction mixture is stirred for 1.5 hours. The
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This residue is washed with hot absolute ethanol (10

m) to give a powdery solid which is 20 coll ected by
wo poooag3eon and crystallized in CHCL3/ C2H5C0H t BCER®03/014841

the title conpound in the formof white crystals.

Melting point : 210-212C. EXAMPLE 4:

(9a, 13a) - 1- Chl or o- 3, 7-di net hoxy- 17- et hyl - 7, 8- di dehydr

o- norphi nan-4, 6-diol 25 To a solution of 500 ng of
methapolcisrtpem sdapsivated nédaridnthexasigee obtaingd 1§ emtraaséd with CHCls. The

met hanol . there ar ed 500 of, BH4,. and t he )
ore i RS is REf ol &adSF Aud WPy R oS pighfure. The ite
corRRAG<8B R PET(HERSADST WaikBd dstalk 2oy Rt Rafadlsafisn £HBMTELO.

evaporated off and the residue obtained is extracted
Melingipoaci3 8- 1PHEC. or gani ¢ phase is dried over Na2SO4

and evapor ated under reduced pressure. The title

conmpound is obtained in the formof white crystals, by

blg o)1 - 2@imdvhbiy- hiAtd- -7.8-
EX@MPLE@E gé@t!d)rl Chvo 3, 28iméthbky-19-nR@h 4-(prbpimyiii§)-7,8

(9a, 13a) - 1didehydron®rphimamet-ylpappionaget hyl - 4- (pr opi onyl
oxy) -7, 8- di dehydronorphi nan-6-yl propionate The title
conmpound i s obtained using the procedure described for
ThéHadpdBpdundSt abfaineg ubihg he proceduenpaviibdofor Bk napleiA) starting from
Exanple 4. OG1l, 10 EXAMPLE 6:
the cgmpoymdzotyaingd iy Exanggle by o- 3, 7- di net hoxy- 17- met hyl - 4- (p
0il" opi onyl oxy) - nor phi nan-6-yl propionate The title
conmpound i s obtained using the procedure described for
Exanple 2, starting from the conpound obtained in

Exa Ie3.6ghl. 15 EXAMPLE 7: . .
EXAMPLES } 1(6BRsian] 301 -Earor-dimpthory Hlymethyhr4-Speanienyloxy)-

ydr o- nor phi = 0= Qr ion of 400 ng of the

conpound o@b@g‘ﬁg?gnﬁ p?ﬁﬁf%wr% of methanol is treated

with an excess of a freshly made preparation of
Thed tlit ez gonn%t)ohu% elS Io{)]talentecrl] 1elgi’ng ?lﬂ:dprgpeedu;ee ecsszlli‘t())e% f[c?r ﬁia‘éﬂ&e 2, starting from
the compound obtained in Example 3.

Oil.

EXAMPLE 7: (9a,13a)-1-Chloro-3,4,7-triméthoxy-17-methyl-7,8-didehydro-

morphinan-6-one

A solution of 400 mg of the compound of Example 1 in 10 ml of methanol is treated with
an excess of a freshly made preparation of diazomethane in ether, and the reaction mixture
is stirred at ambient temperature for 12 hours. The excess of diazomethane is then broken
down using glacial acetic acid, and the solvents are evaporated off under reduced pressure.
The residue obtained is adjusted to pH = 8-9 using saturated NaHCO; solution and is then
extracted with CHCl;. The organic phase is dried over Na,SO;4 and evaporated in vacuo,
and the residue obtained is chromatographed on silica gel (eluant CHCl3-MeOH) to yield

the title product in the form of an oil.



10

15

20

is stirred at anbient tenperature for 12 hours. The
excess of diazonethane is then broken 20 down usi ng
w@bmaiosdzs@ceti c aci d, and the solvents are evapor/BPBA3/014841
of f under reduced pressure. The residue obtained is
adjusted to pH = 8-9 using sagturated NaHCO3 sol ution
and is then extracted with 13. The organi c phase
is dried over Na2SO4 and evaporated in vacuo, and the
EXAMPUES8 o bi9ai, 13ag-1i-E€hborpSxh 7-6 methexy - BhmetHyil-I:8-dirlehydro-
(eluant CHC13-MNeOH) to yield the title product in the
form of anM8FPRING¥0R047 048340 PCT/ EP2003/ 014841 13
EXAVPLE 8:
(9a, 13a)-1-Chloro-3,4, 7-tri net hoxy-17- net hyl - 7, 8- di deh
Thy tile compoynldiin abtaicd lusifig ¢he protesducodesonbed fos Esnhpierg starting from
using t rocedure descri bed for Exanple 4, starting
ﬂwfpgﬁgu?ﬁéﬁggﬁggﬂﬁﬁm@g?Zined in Exanple 7. 5 Col ourl ess
Coloumsdsakgstals.Mel ti ngpoi nt : 163- 165C. EXAMPLE 9:
9a, 13a) - 1- Chl or 0- 4- hydr oxy- 3, 7- di met hoxy-17- et hyl - 7,
Megingdiofrd iy @8 d¥6f®hi nan- 6- one oxime To a sol ution of 360
ng of the conpound obtained in Exanple 1 in ethano
there are added 10 200 ng of NH2OH . HCl1 and 300 ny
EXAMPPE 0/ @6t3d)a-Chiveo4cmvdrofy 3 dindetBoxyS1 Ahiet kA, §-0r
ours; it is then filtered and evaporated under
reduced prdidehydromprphinagitore eXimgi ned i s nade
al kal i ne using NaHCO3 sol uti on and extracted with
CHC13. The organic phase is dried over Na2SO4 and

To takeltieN apBE@ing b thideympoted obdinet & Exdr@pledrifl ethagoll thére @re added
conmpaund is agbtained in the form of needles,

200 wgof NHOH sHE! apd 89Qmemf epiummcgiate: The resstion m;ki))yture is stirred for
DR e SR Vepsrated uacradhses PresmEE TS TP opfpined i
may¢ atkabne dsidg NaHOODs@biioaand evmactedT ovith GHCUt Tha o@fanic Bhase is
.g, of the_ co nd obtained in Exanple 1 in 100 m of :
arich s NagoDe 2 e sparepes ufe%_r a&@wggpreﬁmaénﬁébf‘aa% gompound is
obt?@g@ﬂqzth@tforﬂrp@ neRls, G el §@siis@dnToth Whep S stirred 20

or 8 hours. The solvent is then evaporated off under
Meltingwoad : goédéAt@, and the residue is

EXAMPLE 10 : (9a,13a)-1-Chloro-6-ethoxy-4-hydroxy-3-methoxy-17-methyl-5,6-

didehydromorphinan-7-one

To a solution of 1.3 g of the compound obtained in Example 1 in 100 ml of CHCl; and
10 ml of absolute alcohol there is added SO,Cl, at 10°C, and the reaction mixture is stirred
for 8 hours. The solvent is then evaporated off under reduced pressure, and the residue is
neutralised using NaHCO; and then extracted with CHCIs. The organic phase is dried over
Na;SO4 and evaporated under reduced pressure, and the title compound is obtained in the

form of yellowish crystals, by recrystallisation from CH;CN.
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neutralised using NaHCC3 and then extracted with

CHC13. The organic phase is dried over Na2SO4 and
weraposssied under reduced pressure, and the tiPCEEP2003/014841

conpound is obtained in the formof yellow sh

crystals, by recrystallisatign from CH3CN. Melting

poi nt : 190-192C. WD 2004/ 048340 PCT/ EP2003/014841 14

EXAMPLE 11 :

EXAMPLEAN- :1(9GHI300) 0 -Chlvy dvdelxydraxyz3J-disetioony- 1 7-mégh y1y1,8-7,
8- di dehydr.qnor phi nan- 6- one hydrazone A sol ution of
600 nmg of ‘i’ﬁ@%ﬁﬁﬂ%ﬂﬁ‘"&ﬂfé?ﬁ%@“ﬁﬁz%@aml e lin 10 ni
of 85 % hydrazine is stirred at 90C for 8 hours.
After cooling, the reaction mxture is filtered and

A sohaios ®if 080 ng ofhtheicomgouns] eainedlinixamplad ér 18md of 85 % hydrazine

. r.ecry IS fro tOH t.o yvield the title.c ound .

s SRR FERO YRt e B f Ol isOIRRRY 5% he sota

obtdiaed A3WashedEXNRLderlahd: recrystallised from EtOH to yield the title compound in
(9a, 13a) - 1- Brono- 4- hydr oxy- 3, 7- di net hoxy-17-net hyl -7, 8

the forgn eleyp/leméssirpHalaan- 6- one 10 A sol ution of 6.6 g of

Me?_t}g}&g%grﬁrggl_;;?%j.g%_ai ned in Exanple 1 in 150 m of CHC13

""" ] and brom ne dried over concentrated
sul phuric acid is added dropwi se, with stirring,
whi | st mai nt ai ni n%Bt he reaction m xture at 5C. The

EXAMPRLEJ? 5 QogddadilnBrame-drhysrow3, Trimethoxyakvdmeth-7,8-
neutral i saf;| | | ed usi ng NaHCG3. The
organi c pﬁ‘gg%dgﬁn@%gﬂr‘l&ﬂe‘%‘&%ﬁ, dried over Na2SO4 and
evapor at ed under reduced pressure, and the residue 15

obt ai n is recrystallised. fromEt to yield the _
A Spﬁtﬁiog Oggrﬁp% ghhei dornound gpiinss T Esampledr ipdko0 el o €HC1, i cooled
0 VS5, YB0DRME: ek o SonerhalS Tt gsid Js gdded drgpariye i
stirringyorviplst mamtainidg dhotea@{pnhetire bt £ dip oeacton & wintinmauedr a few

. usi n e procedure described for.Ex 4, starting :
minifesnnd (FrE BN Bbin HEGY | ciiseo RBTLED Rl iganic phase is
seph@RIdaST, N biaRe NayS dBit evapbraféd under reduced pressure, and the residue
obtained is recrystallised from EtOH to yield the title compound in the form of brown

crystals.

EXAMPLE 13 : (9a,13a)-1-Brome-3,7-dimethoxy-17-methyl-7,8-didehydro-

morphinan-4,6-diol

The title compound is obtained using the procedure described for Example 4, starting from
the compound obtained in Example 12 and replacing NaBH4 by KBH,.
Solid.



10

15

20

25

Melting point : 144-146C. WD 2004/ 048340
PCT/ EP2003/ 014841 15 EXAMPLE 14 :

W@ d@4/4083)¥6 1- Br onp- 4- hydr oxy- 3, 7- di met hoxy- 17- ne¢trygP2063/814841
- di dehydr onor phi nan- 6- one hydrazone The title
conmpound i s obtained using t procedure described for
Exanple 11, starting fromthe conpound obtained in

Exanple 12. 5 Solid. Melting point : 208-210C. EXAMPLE
EXAMPLE 14 : (9a,130)-1-Bromo-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-

(9a, 13a) - 1, 8r - 4- hydroxy: 3, 7- di met hoxy-17-net hyl -7, 8

- di deh dr%ﬁﬁﬁ%oﬂmﬁ&"&%@&? h%&rf'ﬁ%“et itle compound is
y

obt ai ned usi ng the procedure described for Exanple 9,

starting from 10 the conpound obtai ned in Exanple 12.
Thegitlecompound i gbtpinied tusing] e -prozdurerdeapmihed fos: Example 11, starting

9 - 1- - A- hydroxyr,3, 7- di net hoxy-17-net hyl -7, 8
fro{n @F%@ﬁéﬁ&%@%&ﬁ@ﬁé‘% Eéél \} oxi de 15 A m xture of
Soi@nmpound of Exanple 12 (820 ng) in H202 (10 m) is

stirred at room tenperature for 24 hours and then
Melinginointa #0824/ A°@€HC13 three tines (30 M X 3). The

conmbi ned extracts are dried overnight with anhydrous

Na2SO4 and the solvent is renbved by evaporation to
EXAMPLE 135(9a118 o)d -Bhirab-4aliyiragilaff-ditheth0x011 T ileth W 1 .

The powdery solid is collected by filtration, washed

with cold %ﬂ?'&‘fdrﬂﬁﬂrphtq%'%!%i”“ﬂ’@i ng col orless, and

20 crystallized in ethanol to give the title conpound

as a solid. Melting point : 170-172C. EXAWPLE 17 :
Th¢ fite t@apeuhdTGhblnmed ubing thoxyroSedhircld evetitedxfpr EXamplie 9y ktarfing from

8- di dehydr.onpr phi nan- 6-one N-oxi de A m xture of
the&BPP,BBH‘HE&B?m ‘é‘%’ff’é‘l e?%-zo mg) in H202 (10 M) is
Sogdirred at room 25 tenperature for 24 hours and then

extracted three tinmes (25 mM X 3). The conbi ned

EXAMPLE 16 : (9a,13a)-1-Bromo-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-

didehydromorphinan-6-one N-oxide

A mixture of compound of Example 12 (820 mg) in H,O, (10 ml) is stirred at room
temperature for 24 hours and then extracted with CHCIl; three times (30 ml X 3). The
combined extracts are dried overnight with anhydrous Na,SO4 and the solvent is removed
by evaporation to give a residue to which are added 30 ml of cold water. The powdery
solid is collected by filtration, washed with cold water until the water being colorless, and

crystallized in ethanol to give the title compound as a solid.

EXAMPLE 17 : (9a,13c)-1-Chloro-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-

didehydromorphinan-6-one N-oxide

A mixture of compound of Example 1 (720 mg) in H,O, (10 ml) is stirred at room

temperature for 24 hours and then extracted three times (25 ml X 3). The combined
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WD 2004/ 048340 PCT/ EP2003/014841 16 extracts are
dried over anhydrous Na2SO4 and the solvent is renoved
whygooewasar ati on. 30 M of cold water are adderRCT/BP100®014841
resi due obtained and the resulting powlery white solid
is collected by filtration gnd crystallized in
ethanol to give the title conpound as a solid.
Melting point : 170-1 72C. 5 EXAMPLE 18 :
extags, azegl)ledlow anidsous NPy prek e sqlvamttimiamayed hy uapoatgn. 30 ml
el e 0
of B8t U, GORIUINLS SuRRLAMAT 8t Bwdery vy st
colIBOféﬁ@yﬁ'ﬂtrﬂiﬁrﬁdnﬂeﬂydtﬂliﬁdameﬂﬁndﬂo gl thé tile @@npdund as a solid.
60- 162C.. EXAVPLE 19 :

Me(t%ppga) 170@4P & 0- 6- et hoxy- 3- met hoxy- 17- net hyl - 5, 6- di d
ehydro- 10 norphi nan-4,7-diol The title conmpound is
obt ai ned using the procedure described for Exanple 4,

EXAMPLENS f (960 30d){16B £oxii@-3,Mdlindih 6xtyd €T nieth yiiiphin an &, aebl
repl aci ng NaBH4 by KBH4. Solid. Melting point :
168-170C. 15 EXAMPLE 20 :

g i S (AT Sh N pdc A STl BONDIES: BBl from

thecompounbobtainebindixwtpleis2.ng t he procedure described for

anple 9, st ing from the conpound obtained in

Mefs - 160 ]éggé 20 Melting point : 216-218C.

EXANPLE 21 :
(9a, 13a) - 17- Benzyl - | - br ono- 4- hydr oxy- 3, 7- di met hoxy- 17-

EXANIRLE-197: Qecli3dg1yChloro:6pdthomeya3-hrethoxg-67-orechyirSoérditiehydro-
The title comaund is oPtained from conmpound of
exanpl e 12'“9%]‘@%‘! Ad-98l t he action of benzyl broni de.

WD 2004/ 048340 PCT/ EP2003/014841 17

The title compound is obtained using the procedure described for Example 4, starting from
the compound obtained in Example 10 and replacing NaBH, by KBH,.
Solid.

EXAMPLE 20 : (9a,13a)-1-Chloroe-6-ethoxy-4-hydroxy-3-methoxy-17-methyl-5,6-

.didehydromorphinan-7-one oxime

The title compound is obtained using the procedure described for Example 9, starting from
the compound obtained in Example 10.

Solid.

EXAMPLE 21 : (9a,13a)-17-Benzyl-1-bromo-4-hydroxy-3,7-dimethoxy-17-methyl-

7,8-didehydromorphinan-17-inm-6-one bromide

The title compound is obtained from compound of example 12 subjected to the action of

benzylbromide.
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Melting point : 190-192C. Me0 CI EXAWPLE 22: N, H

M O Owe The title conpound is obtained after
wo ec@atomsne of conmpound of Exanple 1 in basic PEDERIN3/G14841

Mel ting point : 204-206C. EXAMPLE 23 :

(9a, 13a) - 1- Chl or 0- 4- hydr oxy- §- i sopr opoxy- 3- met hoxy- 17-

nmet hyl - 5, 6- di dehydr onor phi n ‘an-7-one The title

compound i s obtained using the procedure described in
Memsegmsling  ¥8011€8FGci ng  absol ute al cohol with

i sopropylic alcohol. 10 Melting point : 216-218C.

EXAVMPLE 24 neo
- (9a,13a)-1-C

Cl
o- 3, 7- di met hoxy- 17- et hyl - 6- oxo- 7, 8-
-4-yl chloroacetate The title
i s \ohtdimef, usi ng the procedure described in
BMag propionic anhydrid with
& apnydrid. 15 Meltingpoint :223-225C.
PHARMACOLOGQ CAbw STUDY OF COVPOUNDS OF THE | NVENTI ON
EXAMPLE A : Acute toxicity study Acute toxicity was . )
The\yilleycanarpundt 18 otdpined 2565 %mea{iOérfswog%wésE@me 1 in basic
pprising 8 mce (26 + 2 grams). The animals were
served at regular intervals during the course of the
MelNDg 2004 /: @982406°@RCT/ EP2003/ 014841 18 first day, and
daily for the two weeks following treatnent. The LD50
(dose that causes the

EXAMPLE 23 : (90,13a)-1-Chloro-4-hydroxy-6-isopropoxy-3-methoxy-17-methyl-

e

5,6-didehydromorphinan-7-one

The title compound is obtained using the procedure described in Example 10 replacing

absolute alcohol with isopropylic alcohol.

EXAMPLE 24 : (9a,13a)-1-Chloro-3,7-dimethoxy-17-methyl-6-o0xo0-7,8-

didehydromorphinan-4-yl chloroacetate

The title compound is obtained using the procedure described in Example 2 replacing

propionic anhydrid with chloroacetic anhydrid.

PHARMACOLOGICAL STUDY OF COMPOUNDS OF THE INVENTION

EXAMPLE A : Acute toxicity study

Acute toxicity was evaluated after oral administration to groups each comprising 8 mice

(26 + 2 grams). The animals were observed at regular intervals during the course of the
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death of 50 % of the aninmals) was eval uated and
denonstrated the low toxicity of the conpounds of the
w0 noogntssan. EXAMPLE B : Morris water nmaze testPCTEPI063/014841
nouse 5 The anti-ammesic effects of the conpounds of
the present invention have bgen evaluated using the
Morris water maze test (l\/brrls et al., Nature, 1986,
319, 774-776) in the nouse and scopol am ne as ammesic
ﬁrsag:@mand ﬁgu}aq{qighg twaweeks odoyirg- trepgmershRghBso (dose that causes the

cefy BE S0 & b s vite taits S a B iRl R By By of the

coxﬁﬁﬁmﬂ@dfﬁaelﬁdeﬁdoﬁ he platform Follow ng the period of
one day's 10 habituation, each nouse received 3 daily

training sessions for seven days. Mce were trained

EXORBLES | RIpRR et bREE Rt b ekl T 2 - ena

Once a nouse net the criterion, tra| ning was reduced

to one dallg]/f session until all mce net the
The prti-ampesic effects g thensampanadeot hsdwriept agvgmg%lewed)eém gvaluated

o
wif] FpufURALANE U WL AT Ty e movs
andéldbomlmmir&sastwfrmsie agettaKumuriag stras min@(ISSZAgp ShmghaeE:(pﬁmmental
[ k S |n ected 3 nutes before th
Aﬂ% %E’ﬁtbf’ér %,fe %Yﬁ’ff A% ¢ e r RAes 99 e o walér maze

(80RSGLORMN at¥e rn%n{eﬁcfér dad- th@%l@tfc‘lﬁ{ chﬁmlﬁé Sl é@ﬁoﬂpfﬁﬂ%e day's
+/- s.e’m Statistical analysis was perforne usi ng

habitdion, feath anege byceuqdcérdady rtmlmmglsessncmsg@r tse\sqn days. Mice were
e nons

e B o g o a8 B BT R 2l stePFbaRh Sith <2 errors of

ent€ipea AeRPEAEE Mnd¥BN AR s frfeDtHe%tE@orﬂ-QﬁuﬂIﬂé 'ﬁgl}s reduced to one daily
scopol am ne-i nduced msrmrﬁn i npai rnments In the Murris
&

sessign antifnalt antce gnet; the taaideriagy Jaaingd gilex ey randamly gasigned to sub-

L
o TS BGAE 8,80 QURES) o M ARALL Sr 48 BBy
oraIZtB»ﬁltﬂe/ ﬁﬂ&%ﬂ@es%féﬂé%ﬂ%&iﬂ@ﬁﬁxg $90p‘5<lmmab emmgﬂ(g, 1. ﬁ ) Was injected
Latency to find the platform= 15's

30 mamyien Befprsethe testyrhhecgumberedfcsyrary ang mf ttuﬁ% f?ﬂ Iaa?fansnthe platform

werd2ecorded. 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-amnesic properties. As example, compound of Example 4 gave

the following results :



10

15

20

25

Exanple 4 : 0 5 1 Scopolamne : 3 ng/kg Latency to
find the platform= 35 s Exanple 4: 20 ng/kg
weempolsm ne : 3 ng/ kg =: > Latency to find thep@i/arfoos/om4s41
= 25 s Exanmple 4: 30 ng/ kg EXAMPLE C : Soci al
recognition in the Wstar raf, 10 Initially described
in 1982 by THOR and HOLLOWAY (J. Conp. Physiol., 1982,
1000- 1006), the social recognition test has
SC@%@Q@Ie@tIy be__gljla%g ﬁﬁidﬁ% Yafohaus) aut hor s
NTZEROet al . Psyc ophar macol ogy, 1987, 91, 363-368
IO et al. Psychophar macol ogy, 1989, 97,
Sc@ﬁxl’anﬁﬁé%) 3frﬂg/kgt udyi ng the mmenocognitive effects of
new conpounds:>th@nc}estﬁmctthb@tae@rmﬁ55{1% nat ur al
Exgnpledssi n of the ol factory nenory of the rat 15 and
Scd slsangﬁgug%%/‘(gndency to forget, and all ows eval uation
menor i saf | 8ay Layent g a0y the phatfoeth =839ung congeneric
Exanplaal B9 naglk@adul t rat. A young rat (21 days), taken
Sc 1ndogl gg placed for 5 mnutes in the cage
‘?P(%Pé’ilﬁﬁ AEdaLs rra gcyWﬁﬁht{hEgﬂaﬁ’f‘oﬁnOf 24 Vi deo devi ce,
Exirﬁﬁleﬁ)(p@b' er observes socl al recognition
aviour of the adult rat and nmeasures its overall
durat| on The young rat is then renoved fromthe adult
e$ IS Ltaced t'zlnﬁotl tstovvn cage until the
nt 1% Ef‘fo MR QN EAI i s given the
conpound under test and, after 2 hours, is again

‘brought into the presence (5 mnuteA& of the young
Inifdy, deppidbedsioe] 852 bis AR (#ngrHEBAGW A O Lamm rPhysiol., 1982, 96,
10@2 g@; qge ‘ﬂl rrl?c%%glt ohstes‘ﬂ lﬂ%ﬁd&’??‘%“gﬁﬁce&(pﬂg‘gﬁ%ﬁ ’by various authors

(DANEZERseed lan Smhﬁiﬂlan’ﬁﬁidl@@n 1987, '91ec34Bd8 on"PERIESer al.,
2 encounters. r esul ts obt ai ned show a

PSWP?&@%&?&?E’%’T@&% PTr %ﬁ?g?—?ﬁj Tor Phdying the mnqugocognigye sftecgs of new
ds. Trh@ri&i %SE&) Wn%hé Rat&gl Eﬁfrgsgronw tﬁg' oﬁm&@nrﬁancrg of the rat

conpoun the 1 nvention very great
andrﬁmathmhtdndencyﬁte femtmind allowmmlnaiicmf oﬂimanmphmtﬁa By rexognition

ot 95 oA o B0 8 Sh ShSRE APl Bl @andom, i

M@%ﬁﬂ@s ?ﬁ(e?%@@l%ﬁ&ﬂé%%dult rat. With the aid of a video device, the
experimenter observes the social recognition behaviour of the adult rat and measures its
overall duration. The young rat is then removed from the adult rat's cage and is placed in
its own cage until the second introduction. The adult rat is given the compound under test
and, after 2 hours, is again brought into the presence (5 minutes) of the young rat. The
social recognition behaviour is then observed again and its duration measured. The
assessment criterion is the difference (T,-T;), expressed in seconds, between the

"recognition" times of the 2 encounters.

The results obtained show a difference (T,-T)) ranging from (-10) s to (-36) 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 13 at a dose of 20 mg/kg

showed a difference (T,-T;) of — 36 s, and compound of Example 5 a (T,-T)) of — 31 s.



20 EXAMPLED : Qnject recognition in the Wstar rat The
obj ect recognition test in the Wstar rat was
wo miotiogdshy devel oped by ENNACEUR and DELACOURPCBEPmV3/014841
Brain Res., 1988, 31, 47-59). The test is based on the
spont aneous exploratory acti vity of the aninal and
has the characteristics of episodic nenory in 5
humans. This menory test is sensitive to ageing (SCALI
EXAMPELE D gy rObjpct picagmition|in theWistar r@25 173-180) and
to cholinergic dysfunctions (BARTOLINI et al., Pharm
Bi ochem Behav. 1996, 53(2), 277-283) and is based on
Thé bBjecti et an@ivmesstiif thd Wl@%ma@ fwailsiififially develspeld st ENNIACEUR and
fairly simlar shape - e fam liar, the other new

DERACGHUR | Belry- lBé%lfl qsné9§$>|3téa|4§ 59 Ehentghi is basedon therspentaneous
expiO4tdrP %ﬁﬁgy gf‘%f Q%H ULy Wad hﬁuéha?&té}ﬁln‘é&t&f egcgagkhgmmory in

course o session, the rats are
hurinsu This)mémortyhest a5 edrBitiveeo agdflng\AGSS(CALI bedle Brel. EPharmacol 1997,

i dent] cal S. The duration_of exploration_is
_%ela@ulrf‘é’ﬁ @ertoeﬁaﬁn%}%évsfum%wpﬁé feltHe Phagnofyochem.
Belgﬁfssl'@@ 632 @’W §§c? arkft QYL l)l‘?ttﬁé 'dlﬁfer@flcetshﬁ fhe explofratlon of

ects is replaced by a new object. The duration o
2 Ob}cpﬂs of &iilpsinikr shaeur et faounliaathh Odbf acw. Pridrgo the test, the animals

ore FRRARER 1 eiapt (Boriloan UL B Spistloh ths e of a it

sesfn@ﬁ fhberafieie Ppiced t(3 hnaies) fnoﬂletéih@lofs@@ kd @hihPinefd arle identical
the course of the second session. The control ani mal S,

objgetevThauduption ehtexnloption ishacashiedi foF epgh ©hiect. fn rthetceurse of the
secglg? gécs 1%1611 ?gkﬁﬁges aﬂ‘h@nﬁ? %%tgxr]’l o?)fﬁ)cl, g ﬁ](ecfsh? r rpggged b??ra new object.

ew o PN an

Thevdiuetion ofegsib@sioh hﬁtnebklﬁ'ed @3] cach objeet. (TheCRsks@BERt @terion is the
has been forgotten. Aninals treated with a conpound
differpnce, 1Pelta; pxiragsed lwr@ﬁﬁ%gﬁﬁwqea ihoperieaten Himes )for the new object

ancg Ecjﬁe ax efaﬁx'ﬂ?ar gk%@écg qh etﬁF: ! comh ol h@ ds!e&ﬁ{de Ses rr%)%ﬂt 3“119 %ﬁ)gﬁ'@l animals,

I ntroduced earlier een renenoere
prewmslb/ttteatebtvathﬁtad cahewbg thk IF muendemimedstteefore @ach segsion, explore

0 for doses.ranging. fromO0.3 to 1Q.
then%?“ﬁ&‘ Q&Wﬁ"& A" ﬁ%&e‘t’ ecf fiRy ap gﬂﬂg’lﬁﬁ‘d@%‘?ert Wé‘lﬁ?‘n’\?g‘r?f‘ﬁeé hat the
objgéteﬁﬁrjoblu&ﬂhé‘a@l‘f& hA® 8B ?@Igbt%h ASinfX2 iRhRd &W'&&ﬁp@ﬁnd that

Exanpl e showed a Delta of 10 s at a dose of

facrigatksgmn@’ﬁO@gEM@nE)rEferenNMXplomtube dew rmbydcy wlnclmrt;hacaTdsehat the

.neur.o ctive effects o e conpounds of the
obif SRR Gl o DRSS TS BER ey al uated i n mi ce.

Kunm ng stral n mce of either sex were supplied by

Shanghai Experi nent al _ .
The results obtained show a difference, Delta, ranging from 5 to 11 s, for doses ranging

from 0.3 to 10 mg/kg, which shows that the compounds of the invention greatly enhance

memorisation. As example, compound of Example 4 showed a Delta of 10 s at a dose of

3 mg/kg.
EXEMPLE E: NANO; induced anoxia in mice
The neuroprotective effects of the compounds of the present invention have been evaluated

in mice. Kunming strain mice of either sex were supplied by Shanghai Experimental

Animal Center, Chinese Academy of Sciences (Grade clear, Certificate N°005). Mice

7
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Ani mal Center, Chinese Acadeny of Sciences (G ade
clear, Certificate NOO5). M ce WO 2004/048340
weFonABRRA03/ 014841 21 wei ghing 22-28 g were KBQI/EPIWOH014841
12 hours-light-dark cycle and given food and water ad
l'i bitum Conpounds under stugdy were dissolved in a 5 %
pol ysorbate-80 solution and orally adm nistered (50
60 mnutes prior to the adm nistration of NaNO2

[ k
wei irl@g%j?o%% g werekept wya k4 hoprs-lightydark exclegard giver foaddanghwater ad

. t .recorged. e .

7 POSSRR 08 R Yt sl 15503 ASHsBThog, stuion an

orafly edmiistered €80 ngykg)@0animbtes prior td theradas@istNdnafINANGY at a dose
of mce after an ip admnistration of NaNQ2.  These

of 225smeike ip-deshishiby Wag ebserrsd and theguplongation afpurvhial pagresprded.

Thé PAGTRL ioﬁ&irﬂ:ﬁ?ﬁﬁﬁi}p RALEHRE B/ 'ouﬁ‘&oéf ﬁxea%sent invefltéon were able to

neur opr otective effects in he nouse. exanp
increasy ahie) suofivaix afrphiee Safeinoams i adgmmistlageai i cfnNaNO,. These results

survival of 31 % at. 70. ng/k .0.. 10 EXAMPLE F : = = |
e bk e HOTEBHRSSO r?r%?ﬁhmvanm PYiESS akiph A appic and
net?én;gégg?\é% t@ﬁls@cg Sn 8RE M&RBT Ak N:AMPID Wehpdlin@ G B@imple 5 shows a
proj@gatidny surarared 33 %7 adltmefepye. 17- met hyl - 7, 8- di dehydr o

nmor phi nan-4, 6-diol ...... 10 g hydroxypropyl cel |l ul ose

EXAMPLE F : - - Pharmaceutieal composition- - - - - - - - - . . .. 29 15
wheat starch

Ingredient:. . . ... ... ..

(90,130)-1-Bromo-3,T1djmeghoxpel griaethyint.§ didghydremorphinan-4,6-diol ......10 g
hydroxypropyICellulose ..... 3 .... 2g
WHEAE STABAIG. .........ooiiitiieiicececectce ettt ettt eessen e 10g
LBCEOSE ¢ e e 00 g
maggﬁugbgg%gt/e01484122&%|$22048ﬁ2332d30f’form,l]a3 g

TEALe LR YONRIN =T @ 0 AU =740 0 Y0 = Y1 o 3g
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(1), RERRRvVv 4 R4 R3 wherein 5 Rl represents an
al kyl group, R2 represents a hydrogen atom or an

w@bdoghesaabonyl group, an hal oal kyl carbonyl  grepCUPEP200&6 4841

aryl carbonyl group, --,+,,0--,+R7 Y represents a
group /NR7 , IN,, or /IN-1 5 R~ R7 wherein R7 and
R 7, identical or differents, each represent an al kyl
group, and Z" 10 represents a hal ogen anion, R3
represents a hydroxy or alCkedM$roup, R4 and R 4 each
represent a hydrogen atom or together form an

addi tional bond, or R3 and R4 together form an oxo or
=N- OR8 group (wherein R8 represents a hydrogen atom
or an al kyl grouq?, 15 R6 represents a hydroxy,

. aCaypoundsofforomie (Dvherei n the al kyl noiety can be

substituted by a hydroxy, al koxy, carboxy or

al kyl oxycar bonyl group) or al koxy  group, R5 and R5
each represent a ¥ t oget her form an
addi ti onal bond, WD 2004 10 PCT/ EP2003/ 014841 23
or R5 and R6 together fo =N- OR9 or

=N- NR1OR1l group (mrpeics ! and Rl 1, which
may be the sanme or d epresent a

M,

wherein

e R, represents an alkyl group,

e R, represents a hydrogen atom or an alkylcarbonyl group, an haloalkylcarbonyl
group or an arylcarbonyl group,

+ O +

® Y represents a group >NR7 , >N<R7 or >N<§77
wherein R; and R’;, identical or differents, each represent an alkyl group, and Z
represents a halogen anion,

e Rjrepresents a hydroxy or alkoxy group,

e R, and Ry each represent a hydrogen atom or together form an additional bond,
or R; and Ry together form an oxo or =N-ORg group (wherein Rg represents a
hydrogen atom or an alkyl group),

e R represents a hydroxy, alkylcarbonyloxy (wherein the alkyl moiety can be
substituted by a hydroxy, alkoxy, carboxy or alkyloxycarbonyl group) or alkoxy
group,

e Rsand R's each represent a hydrogen atom or together form an additional bond,
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and X represents a halogen atom 5 with the proviso
that the conpound of fornmula (I) cannot represent

wd 20on0883401- hydr oxy- 3, 7-di met hoxy- | PCT/EP2003/014841
7- met hyl - 7, 8- di dehydr onor phi nan- 6-one, it being
understood that - "al kyl" nmegns an al kyl group
containing 1 to 6 carbon ators which may be |inear or
branched, 10 - "al koxy" neans an al kyl oxy group
co noraRmnddlaltogcihﬁ form lbo Ax @t ¥ Ratvir cAN-NRagR ib grouprieherenr Ro, Rio,
branc t heir enantio and_di ast er eoi rs,
i whiEh givoshs (8 e PERerlieEh ARG RoR Bt atgm or an
accgrylabgpyaci d or base. 2. Conpounds of formula (I)
according to claim1, wherein Rl represents a nethyl
45 gndoXipepredenisra legeniabmer s and di ast er eoi somers, and
addition salts thereof with a pharmaceutically
acceptabl e acid or base. 3. Conpounds of formula (1)

WA AAprodisb ehat kiRl dBmboud 6f RinfuRATY RAGSEHYeSen? 1 M&ﬁ@geﬁydroxy-
atom their enantioners and di astereoi soners, and

hddlimebaxxal tethylet &didewdramerphyasréraseut i cal | y

acceptabl e acid or base. 20 4. Conpounds of fornula

(1) according to claim1l, wherein R2 represents an
Aabkinkoadéswyd tigt oup, their enantioners and

di asterepi soners, and addition salts thereof wt

phar mac e @k amepnsancalkylapep sentainigg lhigscarbon g &hﬁ%may be

of formja agb)b@&ﬂﬁhg'ng to claiml, wherein R2
represents an yl carbonyl group, their enantioners

and di-astatkexy!' sueaes sn adkdoxadgiotp @onwmalings 1tther eobon 2B6ms which
with a pharga eutic cceptable acid or base. WO
2004/ 048339 “PCRFESS E?@% 4841 24 6. Conpounds of
formula (1) according to claim1l, wherein Y represents
a group NR7, their enantioners and di astereoi soners,
to dhglr agi@ntiomerss and sdltaﬁenee@@mwm hand tphaddit@e walte athergof with a

accept.abl e ac or 7. Compounds of formula (1)
phaggg e?:&x ?ﬁb'%ctge%t eﬁ‘ﬁ’l °r§f‘f’§rei n Y represents a group/ N

2. Compounds of formula (I) according to claim 1, wherein R; represents a methyl
group, their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

3. Compounds of formula (I) according to claim 1, wherein R, represents a hydrogen
atom, 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 R, represents an
alkylcarbonyl 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 R, represents an
ethylcarbonyl group, their enantiomers and diastereoisomers, and addition salts thereof

with a pharmaceutically acceptable acid or base.
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R 5 their enantioners and di astereoi somers, an
addition salts thereof with a pharmaceutically

wa@eaepissid e aci d or base. 8. Conpounds of for neCHEPI0D3/014841

according to claim1, wherein X represents a chlorine
atom their enantioners andzdlastere0|soners and
addition salts thereof witha pharmaceutically
acceptabl e acid or base. 10 9. Conpounds of fornula
(1) according to claim1l1, wherein X represents a

- 8P Soeat PO rrERERe GTARL A G e § ot Ny

aheRPlealhtfonadt dasd b@&ereoﬂs@meﬁommngcﬁn@én f eN@uliBertd) with a
according to claim1, wherein R3 represents an al koxy

gplmm@ac@lﬁdalmacamalﬂedclﬂ@géﬁﬂ@er form an additional

bond, their enantionmers and 15 diastereoi soners, and
addition salts thereof with a pharmaceutical ly O‘
acepbalds®f fsrhth10(]) adedfking thllaikON RS Yorepfeodniaih groilb .
accordlng to claim1, wherein R5 represents a hy drogen

athgin SNAREGMEER 2 And o BEASETONRPI R s 18 ediyionersalts aﬁ%ﬁreo Wit a

h t Il
SRR AREAl R RS ], P mounds of formul a

(1) according to claim1, wherein R6 represents an CH

gr.ou i.r enantioners and .di astereoi soners, and

atiom Pwsso qugluéfh@} aspring o eialmph SAPHFERR Ot Tepteserys 2 & chlorine atom,

aERPlAM oGS dasd &%&@reo}égnggodfél%sgtﬁ?non salts thereof with a

PCT/ EP2003/ 014841 25 13. Compounds of formula (1)

aploomdieugically askeptable acidioebadien R6 represents an

al kyl car bonyl oxy group, their enantionmers and

di ast ereoi soners, and addition salts thereof with a

POaMPB&ERM if EdtirluYa @ f&%@fd@[@ ® oMl , WhelA$ X reprbsents a bromine atom,

Conpounds of fornu () accordlng claim1, wherein R5

athelr Renapadier afdr dpstaregisomess, gawshipaddities) rsalts  thereof with a
[ mers, and addition salts

ﬂeﬁeoE%Bcihgﬂgqgha§%§g§gbﬁcalIy acceptable acid or

base. 15. Conpounds of fornmula (1) according claiml,

wherein R5 and R6 together form.a

10. Compounds of formula (I} according to claim 1, wherein Rj3 represents an alkoxy

11.

12.

group, and R4 and R’y together form an additional bond, their enantiomers and
diastereoisomers, and addition salts thereof with a pharmaceutically acceptable acid or

base.

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

pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein R¢ represents an OH group,
their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.
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=N- CH group, their enantionmers and di astereoi soners,

and addition salts thereof wth a pharmaceutically
waecwepissid e acid or base. 10 16. Conpound of fPBPCTYEPR03/014841

(1) according to claim1, which is

(9a,13(X)-1-chloro-3, 7- dlng}hoxy I

7- et hyl -7, 8- dldehydronnrphlnan 4,6-diol. 17. Conpound

of formula (1) according to claiml, which is
13( @ampgla)dSLOrf hIﬁmrml@(I)7 according to clalml wherein Rg represents an

PR Sr e B SRR S Hhgisoass gt fion st

fﬂfefBéfﬂntﬁ'a)plﬁﬁﬁéUe@h&Qlyta‘éc a%lléfacld o¥biseh is
(9a, 13a) - 1-Brono- 3, 7- 15 di net hoxy- 1

7-met hyl - 7, 8- di dehydr onor phi nan-4, 6-di ol . 19.

14.?@%?%21}% f?%ojn?urlan‘gll) ﬁcc&)wm%a/ &l q {\]fger%lnam and’ RGV\Qgetner form an oxo

3grbuplj tRith epsambﬁrei’@tahdflmist&ccdsdiﬁéwdmmamhbﬁ adatts-théreof with a
oxji me. 20. Conpounds of fornula (1) according claim1,
whhasmageyiticaly acggptable peigps baseny dr oxy-
3, 7-di met hoxy-| 7- met hyl - 7, 8- di dehydr onor phi nan- 6- one
N- oxi de. 20 21. Conpounds of formula (1) according
15.c Cainpoundswéfi folimiika (I?acéb%di)lg Tidinl D,r whérely B oyl -R¢ together form a
dronnrphlnan- -

wﬁgg : 2%2% he me loé;rsf qﬂ%dﬂ reqlfo%%ré,oq.nall qﬁiglt{oa salts thereof

Clvﬂh@p%am%%ﬁﬁ&lg%ce%%ﬁé A Gld8 shown by fornmula
(1) © WD 20047048340 PCT/ EP2003/014841 26 R-0 / X

RZ OR SY H(lI') RERSER4 4 R4R3 and addltlpn
16 l)%lggltgl%ero otrornvqwultath) a&%?cfuﬁ? Ctg uéléu(r:rﬂ ¥vh1c%c ef & lga)a-lf-lclqloro%ﬂ-

dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol.

17. Compound of formula (I) according to claim 1, which is (9a,13a)-1-chloro-3,7-
dimethoxy-17-methyl-4-(propionyloxy)-7,8-didehydromorphinan-6-yl propionate.

18. Compound of formula (I) according to claim 1, which is (9a,13a)-1-Bromo-3,7-

dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol.

19. Compounds of formula (I) according claim 1, which is (9a,13a)-1-Bromo-4-hydroxy-
3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one oxime.

20. Compounds of formula (I) according claim 1, which is (9a,13a)-1-Bromo-4-hydroxy-
3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one N-oxide.

21. Compounds of formula (I) according claim 1, which is (9a,13a)-1-Chloro-4-hydroxy-
3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one N-oxide.

22. Compounds of formula (I) according to claim 1, having the configuration shown by

formula (T') :



23. Process for the preparation of conpounds of
formula (I) according to claim1, <characterised in

WO b@i/0883¢0 e i s used as starting nmaterial the cpopapvd3/014841
of formula (1) : MOHON, M (Il), O5 Ow
obtai ned by extraction startjng fromthe stem of
Si nonenum acut um according to Figure 1 below: WO
2004/ 048340 PCT/ EP2003/ 014841 27 Si nonenum acutum
reduction to a powder extraction with 95 % et hanol
evaporation ethang{ic extragt dissolution in 2 % HC
i nsol ubl e portibn acysdl ution xtraction with CH2O 2
CH2CA 2 acid sol ution g al kaline with NHACH
extraction wt _CiH
(CHC13) 1 evaporation e_extraction with C6H6
i nsol ubl e porti omR'k : luthon crystallisation

H I

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

23. 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) :
MeO
HO g
‘ N—
‘ Me
6]

OMe

obtained by extraction starting from the stem of Sinomenum acutum according to

Figure 1 below :



Compound of formula (I1) Figure 1 Extraction of the
conpound of formula (11) WO 2004/ 048340
weFonAaR3003/ 014841 28 which is subjected to tPer/BRI0DSON4841
of a hal ogenati ng agent such as SQ2Cl12 or Br2 to
obtain the conmpound of fornula (1/a), a particular
case of the conpounds of forfiul a (I): MO X HON, M
(1/a), OOw wherein Xis as defined for fornula
(Siomenvincdeutmpound of fornula (I/a) is subjected 5
to con egt itonﬁl chem cal reactions to obtain the
t ot al i tVF U8 4FEMI6lnds of formula (1), which may be
purifi®d according to a conventional separation
techni ue, are converted, if desired, into their
addi t iEW'@amnsWﬁhPﬁ Zaefbane/maceut i cal |y acceptabl e
acid oY base and are separated, where appropriate,
into their isoners according to a conventi onal
separi&v@pmha@iani que. 10 24. Pharnmaceuti cal
conposytions conprising at | east one conpound of
formula (I) according to any one of clains 1 to 22 or
a&hﬁ{jo(fiicte}(f?&tsal t thereof with a pharmaceutically
accept abl e acid or base, in conbination with one or
nor e issoimiaut PCalHG! accept abl e exci pients. 25.
Phar maceuti cal conpositions according to claim?24 for
i ufacture of 15 nedicanments for the
treatnment of deficiencies of nmenory associated with
cerebral age¥ng and w th neurodegenerative di seases
insgluble pagionl zsidwelutiondi sease, Par ki nson's di sease,
Pi ck' s diseas %f'gscgi sease, and frontal |obe
and rti Wi? §62C56  Use of si nomeni ne
and/for si noneni ne conpoynds in obtaining
phawmaceuti cal 20 conpesitions intended for the
teHathent of defici éiﬁgip Hitigh nenory associ ated with

making alkaline with NH,OH

extraction with CHCI3

aqueous phase organic phase (CHCls)

levaporation

residue

lextraction with CsHg

l v

insoluble portion benzene solution

L crystallisation

Compound of formula (II)

Figure 1 : Extraction of the compound of formula (1I)
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cerebral ageing and wi th neurodegenerative diseases
such as Al zhei ner's di sease, WO 2004/ 048340

wEFOARRBD03/ 014841 29 Parki nson's di sease, PiPKI/BP2003/014841

24.

25.

26.

di sease, Korsakoff's disease, and frontal |obe and
subcortical denmentias. 27. e, according to claim 26,
of sinoneni ne in obtaining pharnaceutical conpositions
intended for the treatnent of deficiencies of nenory
associated with cerebral ageing 5 and with

e LR 5 L5 AR SRR R Bt BB St o Bt o
Pﬂ% %@r'ﬁﬁ&fndsof%ﬁlﬂﬁ& @ya)amgarh&gﬁt ke bOHPE c&ﬂgo&k{ﬁ%@%ﬂrﬁ@d D:
dement i as. according to claim?2
1 } ni ng phar maceuti ca
conposi tions intended the treatnent of

deficiencies of nmenphiy gQciated with cerebra
agei ng and with #¥urode ative di seases such as

Al zhei mer' s di sease, 10 Lnspn' s di sease, Pick's

di sease, Korsakoff's i seg R&ontal(¢ be and
subcortical denentias LBe accordi ng ¢l ai m 26,

of si noneni ne conp dsot fornula (la) : R O/ Rz O

R4, R5 R é, R6 and Y(Me as defined in’clain11: in
obtai ning 15 pharnaceutical conpositions intended for
the treatnment of deficiencies of nenory associated

Wb B EX §REA é}efﬁl%glfgl?foﬁrﬂglnﬁ)t fidh g%gﬁggf; ﬁotrfnYJFa (,I/a) 1s subjected

di seases suc I'sea I nson

dios eas@ntibiat kelendéd eradtionkotos aKt@fnf 'the dotaRBsSef the Cbompounds of

frontal |obe and subcortical denenti as.
formula (I), 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.

Pharmaceutical compositions comprising at least one compound of formula (I)
according to any one of claims 1 to 22 or an addition salt thereof with a
pharmaceutically acceptable acid or base, in combination with one or more

pharmaceutically acceptable excipients.

Pharmaceutical compositions according to claim 24 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, Pick’s disease, Korsakoff’s disease, and frontal lobe and subcortical

dementias.

Use of sinomenine and/or sinomenine compounds 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,



30. Use, according to claim 26, of sinonenine
conpounds that are: (9a, 13a)-4-hydroxy- 20
W@ 2004/dis3et hoxy- 17- net hyl - 7, 8- di dehydr onor phi naPcBEPIV3/014841
hydrazone; (7a,9a, 13a) - 4-
hydr oxy- 3, 7- di net hoxy- 17- et fiyl nor phi nan- 6- one;
(7(3,9a, 13a) - 4- hydr oxy- 3, 7- WO 2004/ 048340
PCT/ EP2003/ 014841 30
nBarhim«)n i?diﬁﬁtihy Praky o Itligease, 6Korsekoff’s disease, and frontal lobe and
4} |nethoxy 17- et hyl - 6- oxo- 7, 8-
df Sﬂéﬁ ?%an 4-y| propionate;
(9a, 13a) - 3, 4, 7 trimet hoxy-17-met hyl -7, 8- di de-
hydr onor phi nan- 6- one;
27.( Yse, roeordingy taimy263 of smpm@mm@xy nbvaamfeg hharmacgutitiableompositions

h%ge n;? (gr;}h? im t?ne?lﬂ Sf 8@;{1&%{0 Cf:g ehy cglrgsmcmted with cerebral ageing

5 MREdORItH ﬁﬂnéd@eﬂér@ﬂlve diseases such as Alzheimer’s disease, Parkinson’s disease,
(9a 13a) - 4- hydr ox 3 7-di met hoxy-17-met hyl - 7, 8- di dehyd
r Bls: ﬁﬁh%ﬁ$q§] E}érsgk dagease, gred frontal lobe and su cortical dementias.
(9a, 13a) - 6- am no- 3,7 di met hoxy- 17- et hyl nmor phi nan- 4-
ol ;
28. 4U€e{ (aReorilidg) todelliyd 2OX9F Snamekine icbmpyurids-imadbityihing, fhracthateutical
ronDr hi nan- 6- xy} - 4- gxoput anoi c_aci d
@imogg)on W%f?%%é% g ﬂ% g‘“("}%ﬁ’%?p?%ﬂ&‘?{“&ﬂy)ass?’c@ted with
d&éiiai})ﬂdﬁ BRd RAfT Bettbd eﬁﬁ*af?‘?@tdfseases such as Alzheimer’s disease,
(9(x, 1 1 - benzyl - 4- hydr oxy- 3, 7-di met hoxy 10
10 1Parhms¢1ys d’lﬁ@sdl Beikysj rdmesqg hK ousakof?'s | dissaBe,0mnd bfrontild dobe and

(9 ethyl
?ﬁ%?%%é%i hyI 7 8 di dehydr onor phi nan-17-ium 4, 6-

di ol bron1de (9a, 13a)
17- et hyl - 4- hydr oxy- 3, 7-di net hoxy- 17- et hyl - 7,
29.8UsH, @@crw@ne toe1pim é@n}f sinomgRing compoutsisofiferaula (Ta) :
(9a, 13a) - 4- (bgnzoaloxy - 3, 7-di met hoxy-17- net hyl - 7, 8-
di dehydr onor phi' nan- hbenzoate; (9a, 13
a) - 4- hydroxy- 3, 7- di ne !y 17-met hyl 15

7, 8- di dehydro benzoat e;
(9a, 13a) - 6- hygFoxy 3,

met hyl - 7, 8- di dehi/g
obt ai ni ng phar maceut
t he treatnent ofR
with cerebral ager

: ?yl benzoate, in
conp03|t|ons i nignded f or

ci es of nmenory associ at ed

k', h neur odegenerative

di seases such as Al 3 pr' s di sease, Parkinson's

di sease, Pick's disedse, Korsakoff's disease, and
frontal | obe and 20 subcortical denentias. 31.

Phar maceuti cal conpositions conprising sinonmenine or a

SWAGERIMR )R ,CRITIONRY, RisMR's CRNEHITALArOBs WfidkddAR1MM NTGh Sbtaining
phar maceuti cal |l y acceptabl e excipients, for use in the

15 t PhasmaRentical feomwDisionn antersled ot trgatmsBloef debeiengieshof memory
Cfs&%%t@& ‘ggﬁl g'egelggld a‘é’éliﬁg and with neurodegenerative diseases such as

Alzheimer’s disease, Parkinson’s disease, Pick’s disease, Korsakoff’s disease, and

frontal lobe and subcortical dementias.

30. Use, according to claim 26, of sinomenine compounds that are: (9ct,13a)-4-hydroxy-
20 3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one hydrazone; (7a,9c,13a)-4-
hydroxy-3,7-dimethoxy-17-methylmorphinan-6-one; (7f,9a,13a)-4-hydroxy-3,7-di-
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20

25

neur odegenerati ve di seases such as Al zhei nmer's
di sease, Parkinson's disease, Pick's 25 disease,

wKongaksif ' s di sease, and frontal | obe and subPOY/EPI®WEd/014841

31.

denenti as.

30

methoxy-17-methylmorphinan-6-one; (9a,13a)-3,7-dimethoxy-17-methyl-6-0x0-7,8-
didehydromorphinan-4-yl propionate; (9a,13a)-3,4,7-trimethoxy-17-methyl-7,8-dide-
hydromorphinan-6-one; (9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-dide-
hydromorphinan-6-one oxime; (9a,13a)-3,7-dimethoxy-17-methyl-7,8-didehydro-
morphinan-4,6-diol; (9a.,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydro-
morphinan-6-one N-oxide; (9a,13a)-6-amino-3,7-dimethoxy-17-methylmorphinan-4-
ol; 4-{[(9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-yl]-
oxy}-4-oxobutanoic acid; (9a,13a)-3,7-dimethoxy-17-methyl-4-(propionyloxy)-7,8-
didehydromorphinan-6-yl propionate (9a,13a)-17-benzyl-4-hydroxy-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-17-ium-6-one bromide; (9a,13a)-17-ethyl-3,7-
dimethoxy-17-methyl-7,8-didehydromorphinan-17-ium-4,6-diol bromide; (9a,13a)-
17-ethyl-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-17-ium-6-one
bromide; (9a,13a)-4-(benzoyloxy)-3,7-dimethoxy-17-methyl-7,8-
didehydromorphinan-6-yl benzoate; (9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-
7,8-didehydromorphinan-6-yl ~ benzoate;  (9a,13t)-6-hydroxy-3,7-dimethoxy-17-
methyl-7,8-didehydromorphinan-4-yl  benzoate, 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.

Pharmaceutical compositions comprising sinomenine or a sinomenine 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.



