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2 5 MAY 2007 t Sinonmenine and sinoneni ne conpounds,
synthesi s and use Sinonenum acutumis a pl ant taan@ MAY 2007
the formof a ligneous liana, which is w despread”in
the centre, South-East and $out h-West of China and is

i ncl uded | ' i oL} ; copoei a
Commi 1 e "RnEI S b e R e 3000y 1t

o ' a l. n er..of. al kal oi ds of.varigus. . .

SncGRONPL AR By LA PR LISE R ol £ h SRR PR B i migeread

the edefirt,S iSOQMERds) €anddiSouhoOWRRE BE, Chigh r ANy df A8RLBKT BRT ihB€Chinese
tudur ani ne_and - magnof | ori ne (Huang Tai - Kang, "Handbook

PhagpagopeeizoPhagnacrprriafnmngicraeio Perpye’s fRepabhiersd Chinaede00). It

T e —
sinoaoutjei nethiflisiﬁenﬁiﬂﬁaj Oﬁi@in@ﬁéni&ieﬂ&bt%yﬁ%ﬁﬂabﬁb@ﬁﬁé, Qﬁéﬁrﬁlﬁne and

pl ant, has been nmuch 10 studied; in particular, it has
maghgHerinG Sdnge TeiK engronderdboek sfthe Carpatitien ong Pharmacology of

) h Ve . vt : .
Cork 8 STPHBR AR FoCRtble, pREFEAY S 308 ORIITR) Puptisher 1994
Beijie, bas6-Dta®s, 1997, 28(4), 247). W have now di scovered

. that sinonmepj ne_has mmenocognition-facilitating
Sm%?%%s TR PE T ﬂiﬁloléﬁﬁé AR AR SRS of {they plapfy #as, Beegrmuch

stud%é?l? E}Qpﬁéﬁt:iﬁlgﬂ quendo hg! ﬁ)g@s%iel i € BN BRELAN It RFlammatory,

_ rought with i't a nmajor ircrease in cognitive
Imnging epghegssivasaveiragomin i mcgmic wepebhea(Qiageilng eprl., Chinese

t hol ogical , cere [ occurring in the course
13&%ﬁ“ﬁ§&?%g%§@hg?ﬁ?rE%ﬁg%gggégglsuch as, for exanple

Al zhei mer' s di sease. The mgjority of substances used

today in treating cognitive disorders associated with

We pgveygernljsereresthitaginomening hes mmemeerpnitisn-fabiditatimgragprerties in
: - 8i directly, as in the case of
o S

I'nesterase inhibitors (tacrine, donepezil)
and cholinergi c agonists (nefiracetan), or .indirectly,
as in the case of nootropic agents (piracetam o )
AgeHizath FEcRAPHIAFIOR e cler BErcased lyéseéamtatcmlsasmrpm ceith fifeg major

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.

The present invention relates, on the one hand, to the use of sinomenine :
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It has been therefore been especially valuable to

synt hesi se new conpounds that are 25 capable of 7 5 MAY 2007

opposi ng the cognitive disorders associated with ageing
and/or of inproving cognitive processes. The present

i nvention relates, on the one2zhand, to the use of
sinomenine 2 5 MAY 2007 2 MO HO H ,,.,.1 M OOw
and/ or sinoneni ne co nds_i n menocognitive di sorders
and, on the other hand, he synthesis of new
conmpounds havi ng especi al lal uabl e phar macol ogi ca
properties in the safOar : e present invention
rel ates nore specifically
ROXRZO RIs Y (I), R
represents an al kyl groqug
atom or an al kyl car bon

IMR3 wherein R
represents a hydrogen

grioup, an hal oal kyl car bonyl
OMe

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 area.

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

Ri—O X

@,

wherein
® R, represents an alkyl group,

® R, represents a hydrogen atom or an alkylcarbonyl group, an haloalkylcarbonyl

group or an arylcarbonyl group,

. ~.+_0 ~_+t_R
® Yrepresents a group -NR;, /N\R or /NiRT
7 7

wherein Ry and R’;, identical or differents, each represent an alkyl group, and Z
represents a halogen anion,

*  Rjrepresents a hydroxy or alkoxy group,

° Ryand R each represent a hydrogen atom or together form an additional bond,

or R; and Ry together form an oxo or =N-ORg group (wherein Ry represents a

hydrogen atom or an alkyl group),
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10 group or an aryl carbonyl group, Y represents a

group /NR7 /N~ Ror W R z wherein R7 and R 7, Zpﬁvﬂﬁx 2007
gr oap,

identical or differents, each represent an al kyl

and Z represents a hal ogen anion, R3 represents a
hydroxy or al koxy group, 15 ®4 and R 4 each represent
a hydrogen atom or together form an additional bond, or

=N--OR3 group, (wherein
% ror Ol Moy MRS Ry By 2Ririip gy Bl o can be

MAY sgbddituted byREhydok gSaRs:Sy, @afbygy %ﬁlkﬁéﬁ%ﬁﬁ@ﬁ)@%}}fﬁﬁxcyr alkoxy
(wherein the al kyl noiety can be substituted a

hydrBd®P: al koxy, carboxy or aIkonxycarbonthggoup) or

| k 1 0 d S each represent a hydrogen
3t o R e i el 2B i o g oappond

R6 tooBeth@ R, topktheaforaXdh oxoN=NRIRO5r SNENNRTLR Rt oro rein Ro, Ry,
(mhergsn RQS(ETCZ and R11, which may be tﬁg¥§gﬂ§%%r % 10
di f fig‘? gﬁﬂt’ whichcmay bp thessaite a difer Fegesthatpesant a dpdrogbikytom or an
grog&&l o ? X represents a hal ogen atom w th the
provisogﬁhg’ the conpound of formula (1) cannot

repred Xniepitshitoahaldgdiydomxy- 10 _

3, 7-di met hoxy- 17- et hyl - 7, 8- di dehydr onor phi nan- 6- one,

it being understood that - "al kyl" nmeans an al kyl group

t,al N { ch be linear o
SO Bt R LSR00 R Pl e o
B, T+ dn@thoayGrmethgiE, 8vd1‘uileﬂydroixﬁ)rplﬂuaxb6-_dnb,n ear or

branched, to their enantioners and di astereoi soners,

and to addition salts thereof with a
it being understood that

- "alkyl" means an alkyl group containing 1 to 6 carbon atoms which may be

linear or branched,

- "alkoxy" means an alkyloxy group containing 1 to 6 carbon 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:
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pharmaceutically acceptable acid or base. Anong the
phar maceutical ly acceptabl e acids there may be
mentioned, without inplying any limtation,
hydrochl ori c acid, hydrobrom c acid, sulphuric acid,

phosphonic acid, 20 acetic atid, trifluoroacetic acid,
| actic acid, pyruvic acid, malonic acid, succinic acid,

glutaric aC|d RunBLi C —Cld xtartaric aC|d mal ei c
acid, citric aC|d a3eor bix” aci d, nethanesulphonlc
aci d, canphoric aC|d i c acid etc. Anong t he
pharnaceutlcall ases there may be

menti oned, wi thout , limtation, sodium
hydroxide, pot assRimg .4, ri ethyl am ne,
tert-butylamne etc.. 2 preferred comfiguration
of conpounds of fr
is that shownllwﬁ
R-ORS5 1, 11 (II) ‘ » R4 R4 R3 The preferred
group Rl is the nethyP group. Advant ageously, R2
represents a hydrogen atomor a group Et CO and nore

preferably a hydrogen atom Y represents, preferably,

Thapgﬁﬁm@i@ﬁﬁpemNhhaﬂﬁmnn@ﬁﬁmespe0|aIIy, a group ., NM
\+i0 Ror N ~

according to the invention
(TR) : 2 5 MAY 2001 4 ROX

5 MAY 2007

Advantageously, R; represents a hydrogen atom or a group EtCO and more preferably a

hydrogen atom.

% ~F o) . ~
represents, preferably, a group NR, or /N\ and, more especially, a group _N-Me
- R ~
~+_0O 7
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 R4 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

R form together an oxo group oran =—N—OH group.

Very preferably, the invention relates to compounds of formula (I")y and (O") :
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X represents, ver referably, a chlorine or bromn ne
g eou ¥ y 75 MAY 2007

atom Advantageously, the invention relates to
compounds of fornula (1) wherein R3 represents an

al koxy group and R4 and R 4 together forman additiona
bond. The preferred neaning of R5 is a hydrogen atom
10 R6 represents advantageously an OH, ethoxy or

al kyheer bonyl oxyx group and, nore QgecCi .

et hyl carh® oXy. Anot her interesting af
onpoundgmof formula (1) f
N-O

i nventio

R6 f@\r2 to an 0Xx0 group or angh Very
preferably,| thetinvention relates to conp

formula (JP*)and-(A""') 2 5 MAY 2007 5 MeOX i \X (11)
(l,,,) Y, R 60 Z Owve Owe +,-0 whe

ftEMe or IN, RZ and R 6, w hymay be the
sameRoP MY different, represent a hydrogen atom or an
al kyl car borpple group, X represents a chlorgpe or
brom ne atomand Z represents O or =N-QOI. Even nore
. preferably, the invention relates to conpounds of
formula (1) that are (9a, 13a)-1-
chl oro- 3, 7- di net hoxy-| 7- net hyl s-7, 8- di dehydr onor phi nan- 4

hefeii®kapréats 13 —IMeh bxig/fj
v 3. met h 06;(§ S1€tsn{d?]y| J(pr/eﬁn L OX%,?}D%R@ which may be the same or

dlfgarmt,d@pgpgm md]ypmgepalatcﬁﬁ yt apulpicamah, ero@d, X' t&asehts a chlonne or
br 1.e O§i7 net hox nethJ-? 8 dldehydronorphlnan-
Oé“ 4r 8 ~ FeREfD h-z=N
hydroxy 3, 7 dlnethoxy 17- met hyl - 7,8-d|dehydronnrph|nan-
6-one oxinme, (9(x,1l3a)-l-bronmo 10
4- hydr oxy- 3, 7- di met hoxy-1 7- net hyl - 7, 8- di dehydr onor phi na

represe

Eveh glbpenp%etlélfa%i(yi, %ee’ ]'Jl\ge%%bl} ?gc)ltéslt_o compounds of formula (I) that are (9a.,130)-1-
chloro-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol, (9a,1300)-1-chloro-3,7-
dimethoxy-1 7-methyl-4-(propionyloxy)-7,8-didehydromorphinan-6-yl propionate, (9, 13a)-1-
bromo-3,7-dimethoxy-1 7-methyl-7,8-didehydromorphinan-4,6-diol, (9a,1301)-1-bromo-4-
hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one oxime, (9a,13)-1-bromo-
4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one N-oxide, (9a,130)-1-
chloro-4-hydroxy-3,7-dimethoxy-1 7-methyl-7,8-didehydromorphinan-6-one N-oxide.

The enantiomers and diastereoisomers and addition salts with a pharmaceutically

acceptable acid or base of 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) :



chl or o- 4- hydr oxy- 3, 7- di net hoxy- 1| 7- nmet hyl - 7, 8- di dehydr om
or phi nan- 6- one N-oxi de. The enantioners and

di ast ereoi somers and addition salts with a 2 i MAY 2007
pharmaceutically acceptable acid or base of the
preferred conpounds of the inwention forman integra
part of the invention. 15 The invention relates al so
to a process for the_preparation of conpounds of
formula (1), which p sCeSs i s characterised in that
there is used as start ateri al the conpound of
formula (I11) : 2 S5y 7~6 MO HO (Il), N~ M O
Ove obtai ned by extract ting fromthe stem of

Si noni enum acut um accor, ~Ej gure D below : 2 5

um reduygtion to a powder
evaporation ethanolic

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

below :



i nsol ubl e portion acid solution jextraction with CH2
CH2C12 acids lution making al kaline with NH40H % %WMAY 2007
extraction with CHC13 aqueous phase organi c phase

(CHA 3) evaporation residue extraction with C6H6

i nsol ubl e portion benzene solution crystallisation

Conmpound of formula (11) Figure | Extraction of the
COfBRIAEMAEudgr mula (11) 2 5 MAY 2007 S which is

subj ectied to the action of a hal ogenati ng agent such as
SOZClZigahBﬂQnunapQWQﬁﬂ the conpound of fornula (Pa),

a partwcul ar case of the conmpounds of forrmula (1): MO

X HON M (I/a), OOw wherein X is as defined for

formul %eﬁﬁ&atto‘ﬁ‘%z%ﬁ%@f?&)ﬁ?j of formula (Pa) is

subjec¥wed to 5 conventional chem cal reactions to

obtain the totality of the conpounds of fornula (1),

whi ch urified according to a conventiona

separagﬁéw Fg§Wn|que, are converted, if desired, into

their addition salts with a pharmaceutically acceptable

acid or base and are
ethanolic extract

dissolution in 2 % HCI

! '

insoluble portion  acid solution

extraction with CH,CI,

CH,Cl, acid solution
making alkaline with NH,OH

extraction with CHCI;3

! '

aqueous phase organic phase (CHCI;)

l evaporation

residue

lextraction with CsHyg
l \ 4

insoluble portion benzene solution

crystallisation

A 4
Compound of formula (II)

Figure 1 : Extraction of the compound of formula (II)
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separated, where appropriate, into their isoners

according to a conventional separation technique. 107 5 MAY 2007

Besi des the fact that the conpounds of the present

i nvention are new, they possess properties of
facilitating cognitive processes, making themof use in
the treatnent of cognitive deficiencies associ at ed

eur o ener.
wIYchlg g;;ﬁgjé@@gg% gagh%? ﬁg IHEYIT'E %én@’ugg S%eé] ﬁgﬁﬁ FIXZOCH Br, to obtain the
codipsund ef foRhcle'(Ba)lh peaiealar Kﬁe%&ﬂ@&on@oﬁh&&ﬁq@mﬁﬁ‘ -
frontal | obe and subcortical denentias. 15 The
invention relates also to pharmaceutical compositions

conpri sing as ackMe®e i;gredignt at | east one conpound
of fornmula (1) togethg one or nore appropriate,
s. The Applicant has

inert, non- toxic exc
nor eover di scovergg : rreni ne and/ or sinomeni ne
) 6 acilitating properties.
gtes also to the use of

conmpounds have nmenoco

si noneni ne and/ or si ne conpddads i nueptai ni ng
phar maceuti cal conpgas ops for use in the treatnment of
deficiencies associated with
cerebral ageing and w th neurodegenerative di seases
such as Al zheiner's disédse, Parkinson's disease,

Pi ck's di sease, Korsakoffs disease, and frontal | obe
and subcortical dernentias. Mre especially, the

wheppie it iscas deined oy ﬂoontl]aél)u%whl (m)nthﬂdl of figmula (I/a) is subjected to
1 ONS use in the treatnent

tical co
oGRS b oE sPRPEnl a88edapRlisud binereararaniapt fomula (0,
whaglemﬁlg bapariféd hecoRBHE @F246MRMAGAY %‘eJSja da-;tﬁ)ﬁstg acgf gre converted, if

si noneni ne and/ or sinonmeni ne conpoun suc
deséli‘?gﬂ’é‘it(et e ditippsalia ditto s phempagkaticalln accepRbE® adRd or Gaf® Snd are

sep\ﬁrated, where appropriate, into their isomers according to a conventional separation

technique.

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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(la), R6 Rs R4 R4 R3 wherein R, R, R3, R4, R 4,

R5, R5 R6 and Y are as defined for formia (1), and, 75 MAY 2007

10 nore especially, of

(9a, 13(x) - 4- hydr oxy- 3, 7- di net hoxy-17- net hyl - 7, 8- di dehyd

ronor ph- i nan-6-one hydrazone

(7a, 9a, 13(x) - 4- hydr oxy- 3, 7-di nmet hoxy- | 7- met hyl nor phi nan
defibre

(70, O, 1355 4 nyr 6% 2ERE i mevroderRyafys diteag such as
Algheymer’s (Baast3Byrk@isgn’s disease, Pick’s disease, Korsakoff's disease, and frontal

| Bt hox - 6- 0x0- 7, 8- dldehydronnrphlnan 4- yI

IObger opFBﬁ c%{Téca?(jgtg‘a’rfté/afsx) 3,4,7-tri -

met hoxy- 17- et hyl - 7, 8- di dehydr onor phi nan- 6- one;

(9a, 13a) - 4- hydroxy 3 7-di net hoxy 15
Marg eﬁﬂﬁcl‘ﬂﬂl}’ mGSH‘dﬂHth}?datomtbh g M 6btammgq9haﬁ’ﬁaceutlcal compositions

for(lgs % ?%IPS% oﬁzhgﬁl)‘f % gifagcflenmgs assoc1ated with cerebral ageing and with
netﬁﬁ&eg’bﬁéﬂa)lvé-dli}s}égsfe@xbif 3mznﬂhfﬁ%t SR~ Sl HELLY | o%p§urf&sds%ch as, for

hydr onor phi nan- 6- one N-oxi d

ex%’@%}ealtéﬁyo@P@mdﬁ@f.mebﬁ@@t hoxy 17- et hyl nor phi nan-
4-ol ;
4-{[(9a,13a)-4-hydroxy-3,7-dinethoxy-l?-nethyl-7,8-dide
hydr onor phi nak;6= - 8 } - 4- oxobut anoi ¢ aci d;
(9(x, 13a) -3, 7-di net hp /- met hyl - 4- (pr opi onyl oxy) -7, 8-
di de 20 hydr onor phi na pr opi onat e;
(9(x, 13a)-17- erzy- 4-1 ~y 3, 7-di met hoxy-17-
met hyl - 7, 8- di deh drormr 7-ium 6-one brom de;
(9a, 13a)-17-et hyl™» Y
di met hoxy- 17- net hyl - dehydr onor phi na@)17-i um 4, 6-d
i ol bromde; (9aRkd3gm)
et hyl - 4- hydr oxy- R7- di
8- di dehydr onor phi nanR
br om de;
(9a, 13a) - 4- (benzoyl oxy) - 3, 7-di net hoxy-1 7-nmet hyl -7, 8-di d
ehydr onor phi nan-6- yl benzoat e;

whergH R3aRo4 Ray BroRis %1 7 Rhi, it Pok Y ¥ metdefined , iBr domtetiy (), and,

mofERbRIMNEoP MRS58 e ﬂmetil?xwmﬂthﬁ Te&-gidgbramorph-
inafERSTRMyaARofe; Y| f?kb?@& 984 R4- h§d1%5l U7 %%%S/Fmorpfnnan 6-

the invention relates to thé of S|no ni ne
oney bt(ap.Adigo)-4-hydroxy-3,7- d1methoxy—17 -methylmorphinan-6-one; (9a,13a)-3,7-

fet hoRy- 17- net hyl - 7,
RLun+6-one 2 5 MAY 2007 10

dimethoxy-1 7-methyl-6-0x0-7,8-didehydromorphinan-4-yl propionate; (9a,13a)-3,4,7-tri-
methoxy-17-methyl-7,8-didehydromorphinan-6-one; (9¢,13 a)-4-hydroxy-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-6-one oxime; (9a,130)-3 ,7-dimethoxy-17-methyl-7,8-
didehydromorphinan-4,6-diol;  (9c,130)-4-hydroxy-3 ,7-dimethoxy-17-methyl-7,8-dide-
hydromorphinan-6-one N-oxide; (9a.,1 30)-6-amino-3,7-dimethoxy-17-methylmorphinan-
4-ol;  4-{[(9a,130a1)-4-hydroxy-3,7-dimethoxy-1 7-methyl-7,8-didehydromorphinan-6-yl]-
oxy}-4-oxobutanoic acid; (9a,13a)-3,7-dimethoxy-1 7-methyl-4-(propionyloxy)-7,8-dide-
hydromorphinan-6-yl ~ propionate;  (9,130)-1 7-benzyl-4-hydroxy-3,7-dimethoxy-17-
methyl-7,8-didehydromorphinan-17-ium-6-one bromide; (%a,130)-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
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phar maceuti cal conpositions for use in the treatnent og 5 MAY 2007

cognitive deficiencies associated w th cerebral agein
and wi th neurodegenerative di seases. Anot her especially
interesting aspect of the invention relates to the use,
i n obtaining pharmaceutical 1eonpositions for use in

the treatnent of cognitive deficiencies associated 10

| ' r n t

br%\{ngdgag(ggcelk?aﬁc? 40(2%%%%@3&@51 %},7"‘411%{%% loidxg?t%glﬁgg dﬁ%ﬁ%@dromorphman 6-
yl @l (9w,130H)-4-hydroxy-3,7-dimethoxy-1

?ﬁga%a)d 4- h?zlr ox};/ 3, y7 di met hox}3// I77nmg??1§{1h7yél3 dlfle%ydéfnggwhgmn oy
begzoa,tmr pHPaaR oG- ﬁdnbéirmﬁ Azomethopy-17-methyl-7,8- dldehydromorphman 4-yl
beﬁZ%uga 13a) - 4- hydr oxy- 3, 7- di net hoxy-17- nethylnnrph-

I nan- 6-one; of
(7(3,9(x, 13a) - 4- hydr oxy- 3, 7-di net hoxy- 17- nmet hyl nor phi na

n- 6-one; of
A ggvag_lga@)aoq; Fpaeinef ﬁ]@xlpvqmmmlehyds 16- thi ais# ,off -siliogiednyily @NBtaining

RGN XoryPL MR E s 1 3 aenept of comiratifisiconisp gprociaed
witheserdbralngein@ind 9athid@)oddgenerative dlseases
hydr oxy- 3, 7- di net hoxy- 17- net hyl - 7, 8- di dehydr onor phi nan-
6-one oxime; of (9a, 13(X)-

An;%tger Cg(sg&'iquxgﬁ't%zﬁfﬁgt % ct of?th%' gl%g t‘ljorno@atgs on ?he use 1n obtalnmg

phmmtthyedrﬂpdmtdmy | for7 u:&- di e hﬁéﬂﬂbﬁ’@ bPbbghieOdcPRRncies associated
of (90L, 13a) - 6-ani no- 3,
with %ﬁ{tﬁgl g qut‘ﬁwl ﬁﬁp@ﬁpgﬁﬁlﬁm@y@ |dlse@ﬁes of compounds of formula (Ia)

andt- {1{0&9 %sﬂeot@%ry, §(9 )fgocgﬁzll}{g}o tBhP?%nei]}]??oxiolo %@tykﬁ,gl—q%dehydro-

met hyl I"dehydr onor
moap:hldan 6bné %@zdrha@)e Df (761981 I0)-4-hydroxy-3,7-dimethoxy-17-met -
. -17- rnethé ggroplonylog ) - % 8y eﬁgﬁrgn%rpﬁ?%gﬁnmqm
1nag pngyr @é, drBPe;13 %}gaqu@(—xy-dlmethoxy—ﬂ -methylmorphinan-6-one; of

A T

Od, %)ﬁfﬁz;}tﬁ%gﬁ{o%'n%gmg : &]Ehgﬂno i 6-on& i gehga, 1%0c)—4—

hyc(r@@@ﬂ%jl}eﬂkl?)xyilﬁylhctﬁym Gfdi’d%y&oﬁﬁ;b}ﬂﬁérﬁ@é}ie 1(7x11'ﬁ'3,t B 19, 130)-
25 di dehydr onor phi nan-17-i um 6- one brom de
3 7(c§y(rlgth93}§-)1 Yz;nqtbbln%g@pdyhytjmglommm hatxol: of (9oa 13(1) -4-hydroxy-3,7-

nﬂ%honx?glg) 1¥12th|¥§/2,|8dch€ ehé%d vl g;)rxlle 6N %lxldkc):e ro]% (()8& (133 a)og -amino-3,7-
dlm"e?h gleIIflet% gra(?g%sgﬁé qgcﬁgm :T(g? Ih Qlag(&x Y4 a)bf HO& %%}(?-3 7oélmethoxy- 17-

metlﬂ/l ﬁﬁtdl@él}yﬂrcﬁndphhahlydF}O]mwphLdk@Buﬁan: i&‘d‘z@@t% 13?01)53 M%Ymeth-
01 11 The invention relates also to pharnaceutlca

2
OXYs W&yﬂﬁdﬁ@m)@gﬂﬁgd@p@@]ﬁ@npm@mn -6ayl propionate; of (9a,130)-
17-benzyl-4-hydroxy-3,7-dimethoxy-1 7-methyl-7,8-didehydromorphinan-17-ium-6-one

bromide; of (9a,13a)-17-ethyl-3,7-dimethoxy-1 7-methyl-7,8-didehydromorphinan-17-
ium-4,6-diol bromide; of (9a,130c)-1 7-ethyl-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-
didehydromorphinan-17-ium-6-one bromide; of (90, 13a)-4-(benzoyloxy)-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-6-yl benzoate; of (9a.,1 3a)-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.
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15

conmpound thereof, in conbination with one or nDre_g ? @AX 2007
pharmaceutical Iy acceptable excipients, for use i h
treatment of cognitive deficiencies associated with
cerebral ageing and wi th neurodegenerative diseases
such as Al zhei nmer's di sease, 1Parki nson's 5 di sease,

Pi ck's di sease, Korsakoff's disease, anﬂ frontal | obe
ti.cal

B O S e i PR

commndo nleateqfpria estpbmlaadm ywithose tonamosy @hﬁﬂhio@’@ﬂl@llffoﬁcceptable

arent er bcut aneous)

. B85 M, PSR P4 Bh RADESLET SENE i coror

agélﬁ@aﬁﬁ Switl @ledfddegere AR H! (ﬁ%asésogﬁﬂg%s Alﬁ%ﬁ‘ﬂ&sé BREASES Parkinson’s
creans, ointnents, dermal gels, 1njectable

dlsﬁ?@p@ﬁfal’s idéssese, Kogakiofifiakiziohes, mdsﬁxemtsﬁ lobs aet subcorfibg dementias.
useful dosage can be varied according to the nature and
severity of the disorder, the admnistration route and

Angdig0 tﬁdﬁghﬁgﬁcaﬁfbay\%ﬁﬂbsﬂf)ni Q@c&éﬁngefbt theﬂ?ﬁveﬂﬂ&@gﬁlere may be
varies from 0,01 ng to | g per day in one or

megfpRed; Boraesrsaielly Theser diat o ﬁglt@karfqul esl,i j):iremblraht(mh’aV@ous or

suHcﬂféﬁngs? rbrbfﬁsafj Qadﬂl%lstlre{tlrgnt tablets norala}/ageesy su%?ngual tabLlets gelatin
| _ -

cap(s@]as,]latengeﬂ,-sﬁhbdsrtméh- ByedmeXyinBnefrtd]| déﬁ{lil?él/l_sby&m lﬂ}ﬁoeeratlons,

Flde dr onor phi nan- 6-one d
dné@@ SPENSIORS Ry 2001 12 To a sol ution of 100 ny of

the conpound of formula (11) in 5 M of CHCL3 there are

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

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

EXAMPLE 1: (90L,13oc)-1-Chloro-4-hydroxy-3,7—dimethoxy—l7—methyl—7,8-

didehydromorphinan-6-one

0
mco

HO
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3 drops of S02Cl2. The reaction mxture is stirred at 25 MAX 2007

anbi ent tenperature for 4 hours and the pHis adjuste

to 7-8 with NaHCO3 sol ution; extraction with CHC13 is

then carried out. The organic phase is evaporated

under reduced pressure and the residue obtained is 5

chromat ographed on silica gel using an el uant . m

. . H H . I

o g 00 e ofthe EOnbb Gl P il (Ui SATBEORE. Bt e aaded
3 deopsVPLSO-L°1;. The reaction mixture is stirred at ambient temperature for 4 hours and

tnepdhisRidedto Tob R rlc 0, e b Eotn ratCBG Pt fish eattied out
Thégﬂgﬁﬁlc Phatdhes eipeosas ualdratdagckd Bre'égiﬁlsf%p %3@%3%%1,%@@ is

of DMAP in 15 m of pyridine there are slo :
chrgmatsigraphediasnsibicaghl usinglen dwanttGECHSMeOHOE® : ) o uiedithe title

Cmﬁ %%@ggﬂ%hbangkgq%ggﬁﬁg%&géure for 3 hours. The

ion mXxtu apor- ated and the residue
Metbioaaned 70%-isssol ved in a small volume of water. The

solution obtained is adjusted to pH = 8-9 with NaHCGO3
solution and is then extracted with CHC13. 15 The

i j d ' i dried. over
EXXHRL P Rt dcD R B oy Al g thet roko-3 B A Aro-
[ _ bhi I [ el uant
I3, MeaH D bR Tl tTe Conpoand i n the

formof a colourless oil. EXAMPLE 3:

ot 5 AL g L LB

15 ft anfpplyeidineathere140 stayv19fadBed2 minoBProptondS adl@nlisltMd the reaction
_ethanol. is stirred at roomtenperature undér HZ

mixfpreds stiraebat;apbient tgpsraturerfas 3piayss. {The reastipw stixtyie is then evapor-

Il 8L i he, jeih 11S:-€ i.n_vacuu 0 .

am%f%gigggsﬁggﬁnggﬁzu%.a hf? ?@gi uéﬁ%gﬂﬁgsﬁgaéﬁf?EE%SPMUOH

obtaipedisuadgusetdhiand] =(8L9 with) N4KC: velutop Qﬂv?iiﬁrtherﬁ@lttadteﬂﬁ%iﬂhCHCh.
is collected b Lltration and crystallized in

The SiepSH EHECR YRG! JaTReVE] pRgh & spdiumisalphats agrayapor-

ate%%i?&maéi&lecw%@dl 8 cMhhiBgrapRid¥n silidd Qe125 2% an %l MMYIClL,-MeOH

(20 : 1) to yield the title compound in the form of a colourless oil.

EXAMPLE 3: (6B,7B,9a,13(1)-1-Chloro—3,7-dimethoxy—l7-methylm0rphinan-4,6-
diol

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 CHCl3/C,HsOH to give the title compound in the

form of white crystals.
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13 EXAMPLE 4: _
(9a, 13a)-1-Chl oro- 3, 7-di net hoxy- 17- et hyl - 7, 8-di dehydrz)s MAY 200‘[
- nor phinan-4,6-diol To a solution of 500 ng of the

conmpound obtained in Exanple 1 in 15 m of methano

there are added 500 ng of NaBBM, and the reaction

m xture is stirred for 1 5 hours. The 5 nethanol is

EXARTPEl AROIS 30,0 éh/e i 'dugwo A h- A ighyor

Na2SO4 andnaw®nﬁﬁﬁiaﬁqﬂ6ﬂer reduced pressure. The title
compound is obtained in the formof white crystals, by
recrystallisation fromEt20. MeltingJoint : 118-120C

(9 1355‘58{ R 8F e compard SRl ieFramela L g, onbaj msthanol

thery)are?acﬂied]ﬂ)Odhgleﬁ‘}ﬁiBHﬁpém tH&:axféa(ﬁroﬂ mBt@R i98A&LEl #0781 .5 hours. The
nmpound i s obtained using the procedure

m‘dﬁ%&?‘f i%h nfedFP‘Eﬁfﬁﬁqué apd thg ﬁfrstduﬁngﬂﬂﬂmd ist ¢xtractedpuoitin CHCl;. The

o @b7(3 9(x, 13%@- eN‘Eﬁ And e%'\a{% Wb@&} Teducd iressug. ([he title
comppurahly lobteyred id Shenforp oif mame Grygtal b9 Péceyid1BsalibR filohd E o
ound t.ai ned using the procedure descri bed
M@%ﬁ"@ 2) %’ 61 ng from the conmpound obtained in
Exanpl e 3. OI EXAMPLE 7
(9a, 13(x)-1-Chloro-3,4, 7-trimet hoxy-17- et hyl - 7, 8- di deh

EXAMPLES : ntﬁoplﬂa)ah(l&l(mbes Zl\-d‘imbtliolxﬁ-ll7Qﬁetﬁ9ﬂ4@rd¥ﬁoﬂﬁ@xg)-7,8-
conmpound of iin 10 mM of nethanol is treat
with an eQEéE% ‘prpeghﬁvlﬁﬁdemﬁﬁeparat|on of
di azonet hane in ether, and the reaction mxture is
stirred at anbient tenperature for 12 hours. The excess
The fitlg cemperstdianbtainedtuseg the ploeadure dveribiad fug Fxha ?leai starting from

nd_the sglvents are evaporated off under
RS ot DEE 539

pre e residue obtained is adjusted
Oito pH = 8-9 using saturated NaHCO3 sol ution and is then

EXAMPLE 6: (6B,7B,9c,1 3a)-1-Chloro-3,7-dimethoxy-1 7-methyl-4-(propionyloxy)-

morphinan-6-yl propionate

The title compound is obtained using the procedure described for Example 2, starting from
the compound obtained in Example 3.

O1l.

EXAMPLE 7: (9a,130)-1 -Chloro-3,4,7-triméthoxy-1 7-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 NaHCOs solution and is then
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2 5 MAY 2007 14 extracted with CHC13. The organic

phase is dried over Na2SO4 and evaporated in vacuo, 25 MAY 200‘(

and the residue obtained is chromatographed on silica

gel (eluant CHC 3-MeOH) to yield the title product in

the formof an oil. EXAMPLE &

(9a,13a)-1-Chloro-3,4, 7-tri nmet hoxy-17-net hyl - 7, 8- di dehy
ex@i®ed R {.NeNs B=Q ;T [ [ bt ai ned. .

e s s i el SR EN0! S S ofictm vacuo
and themesitihe obamed us dhohtasigngrhei nExénmde (SuanCOHT; MESH) to yield
theE St aIs.t. M%Iﬁti ngf%oi.t : 163-165C. 10 EXAMPLE 9:

¢(Y1e Produst in thedorm 8L 90 ol dr oxy- 3, 7- di met hoxy- | 7- met hyl - 7,

8- di dehydr onor phi nan- 6-one oxinme To a sol ution of 360

ng of the conpound obtained in Exanple 1 in ethanol
EXAMPLEa8e (igtdh)- RODlory-34,7MrR6d th oxy=Cl-nésikly 1308 diehS firo-

sodi um acetate, The reaction m xture is stirred for 4

hours; it MOrPREAN{G-0k ored and evaporated under reduced

pressure. The residue obtained is 15 nade al kal i ne
_using NaHCOB solution and extracted with CHC13. The
The tijanpwppirakie obtinednisay the procbth#6@dscaibell fo Exa@pRPNIsaE®E: fom
theunder r(gd ced Z‘{Essurlev and the title compound is

SEPBOHRGOPHIER & EXFRRIES - needl es, by recrystallisation
Cofdugleystdr{dthisMel ting point : 167-169C. EXAMPLE 10 :

9(x, 13a) - 1- Chl or o- 6- et hoxy- 4- hydr oxy- 3- net hoxy-17-net h

Megingmpognt - 2@ 3di6d8Gy dr onor phi nan-7-one To a sol ution of

1.3 g of the conmpound obtained in Exanple 1 in 100 ni

of CHC13 and 10 ml of absolute al cohol there is added
EXAMOLE ot 3c9NAChIE o [LRFdr0RY-30- bys1 2 hidihfidy g f or
T D R ko 5 P i s

reduced preidehydromorghinam-6-esé dximé s neutral i sed using

NaHCO3 and then extracted with CHCL3.

To a solution of 360 mg of the compound obtained in Example 1 in ethanol there are added
200 mg of NH,OH . HCI and 300 mg of sodium acetate. The reaction mixture is stirred for
4 hours; it is then filtered and evaporated under reduced pressure. The residue obtained is
made alkaline using NaHCO; solution and extracted with CHCl;. The organic phase is
dried over Na,SO4 and then evaporated under reduced pressure, and the title compound is

obtained in the form of needles, by recrystallisation from EtOH.

EXAMPLE 10 : (90c,13oc)—1-Chloro-6-ethoxy-4-hydr0xy—3—methoxy-l7-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 CHCls.
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2 5 MAY 2007 15 The organi c phase is dried over Na2S@4 § MAY 2007

and evapor ated under reduced pressure, and the title

conmpound is obtained in the formof yellow sh crystals,

by recrystallisation from CH3CN. Melting point

190-192C. 5 EXAMPLE 11 : 15

(9a, 13a) - 1- Chl or o- 4- hydr oxy- 3, 7- di net hoxyl- 17- met h%/l 6508

= i ' - G- ol ution o
T Tt 88 3T Y 1 B REa A8 Kb essiegand the
title doyroand rie obtatnedtinr thedioath &0fellooishBcrysrlss by Abé®étallisation from

ing, the reaction mxture is filtered and the solid

C%mi ned is washed with water and recrystallised from

i3 hdin: Yigy. foope title conpound in 10 the form of
M'y'él owi sh cr{/bstg'l s. Meltingpoilit : 235-237C. EXAMPLE

12 :
9 - 1- Bronp- 4- hydr oxy- 3, 7- di met hoxy-17-met hyl - 7, 8-
lﬂé&m&h&%mmf- gt Ky T-gHmethogy-4 7-gnésthyk he-
conpound ofifal LS o RIR ' m of CHC13 is
cogFed to ?&ﬁgg&%%%pbr om ﬁ?“é%‘?gﬁgg‘ér concentrat ed
sul phuric acid is added dropwi se, with stirring,

: . al \ . o
O RS T LS L Sl i
is IBHArAldos@tebPR hbsrsCARES @&A?}#}et&%%é&o@g@e éslgﬁer% 9RE 4% solid

phase i s separated off, over

obtaingd ¢¥ weshed writhewateeabedrypraissd ffem BiQiH tdgieldetat dtle compound in
recrl;éstal lised fromEtOH to yield the

tal ned is
the?f?ff?é)%%}fb“gﬂhgy?tﬁ the formof brown crystals. 20

(9a, 13a) - 1- Br ono- 3, 7- di et hoxy- 17- et hyl - 7, 8- di dehydr o-
nor phi nan-4, 6-di ol The title conpound is obtained using

e LT Rt B A dmsnonahi-matig Rlree

by KBH4. didehydromorphinan-6-one

A solution of 6.6 g of the compound obtained in Example 1 in 150 ml of CHCl; is cooled to
0°C, and bromine dried over concentrated sulphuric acid is added dropwise, with stirring,
whilst maintaining the reaction mixture at 5°C. The reaction is continued for a few minutes
and then neutralisation is carried out using NaHCOs. The organic phase is separated off,
dried over Na,SO,4 and evaporated 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-Bromo-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.
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id. Meltin oint : 144-146C. 2 5 MAY 2001 16
ExavpLE 14t 0P 25 MAY 2007
(9a, 13a) - 1- Brono- 4- hydr oxy- 3, 7- di net hoxy-| 7- net hyl - 7, 8-

di dehydr onor phi nan- 6-one hydrazone The title conpound

i s obtained using the proceduse described for Exanple

11, starting fromthe conpound obtained in Exanple 12.

' [ {nt : 208-210 LE 15 :
ERARPLE bt F S Blmist I 5af rkmslipnr ity 78: 6.
di dehydr onai@éliyadmbrhifaf6LdiR hiAfatdnk! € compound is
olbt Zi ﬁed usilﬁ?y{dhe ppggegure de-sgjgr?bgd for Exanple 9,

starting from 10 the conmpound obt ai ned iEn E)éarrpl e 12.
3y i ' .. 180-182C, VP : _
R4 sombly BRRINRL w105 DHChE dRerkped ForBumprer  staring
fragh treropdtpomd phiained ilGERaEpIRHOXI de 15 A mi xture of

.Qmpound of Exanple 12 (820 ng) in H202 (10 m) is
Soigrfred at room tenperature for 24 hours and then

Mgﬁﬁ%ﬁg&gdﬂﬂ_w‘vo@-@lS three tinmes (30 mM X 3). The
0

""" conbined extracts are dried overnight with anhydrous

Na2SO4 and the solvent is renoved by evaporation to
' residue to which are added 30 ml of cold water.
%ﬁ%&éf Paaé%m-&Ergw-h@@tc@m—%}dimemplam lamlem@sngd
with cold Liopihe water being colorless, an
20 crystal %e?&dﬁﬂﬂgh%]g%% g?)geﬁf‘%e the title conmpound
as a solid. Melttyg point : 170-172C. EXAMPLE 17 :

- 1- Chl or 0- 4- hydr oxy- 3, 7- di et hoxy-| 7-nmet hyl -7, 8
Thg(a %%’e %:ga o&ndcllg o%ta?ned us¥ng the %rocedure described ¥or Example 9, starting from
the compound obtained in Example 12.

Solid.

EXAMPLE 16 : (90L,13a)—1-Bromo—4-hydroxy—3,7—dimethoxy-l7-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 CHCl; three times (30 ml X 3). The
combined extracts are dried overnight with anhydrous Na,SO, and the solvent is removed
by evaporation to give a residue to which are added 30 ml of cold water. The powdery
solid 1s 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 : (905,13&)-1-Chloro-4-hydr0xy—3,7-dimethoxy-l7-methyl-7,8-

didehydromorphinan-6-one N-oxide

A mixture of compound of Example 1 (720 mg) in H,0, (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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di dehydr onor phi nan- 6-one N-oxide A m xture of conpound

of Exanple 1 (720 ng) in H202 (10 m) is stirred at 2.5 MAY 2007

room 25 tenperature for 24 hours and then extracted
three tinmes (25 m X 3). The conbined 2 5 MAY 2007 17
extracts are dried over anhydrous Na2SO4 and the
sol vent is renoved by evaporation. 30 mMl of cold water
t .duesQbt ai.ped.and.the resulting .
oA a rePe! OGRS SR GP BuPE BT PR ke Bre sigraton. 30 mi
of arojds atek iazeatided tetthar®ldut @bgiive ddaetht irddufi white Rolid is
olig lting point : 170-172C. 5 EXAVPLE '18 :
COP@%{? By Q;t/gai@%%‘?rﬁ’ly@t,aﬂlzéfl i ethang) toLgiverthetiitlernomploindnas Ais@id.
MEVRE pIhE: ¥id-h ogompound is obtained using the procedure

described for Exanple 3, starting from the conpound
obtai ned in Exanple 12. Melting poilit : 160-162C.

E 19
E—’%ﬁ1(%%%1éirepm&,ymnnmmyﬂmhwhnammsammﬁm
hydro- 10 norphi nan-4,7-diol The title conpound is
obt ai ned using the procedure described for Exanple 4,

Thettiietcompofudisiobtdigedoeifome $rakiit 8¢t ribbd Bramh1d9 #ng from
KBH4. Solid. Melting point :

repl aci ng, NaBH4 by
the, EEMPLHRR SRR RBREP 3G 2
MAIBRs A3 16y [FopY - 6- et hoxy- 4- hydr oxy- 3. et hoxy- 17- et h
---- yI'=5,6-" di dehydr onor phi nan-7-one oxinme The title

compound i s obtained using the procedure described for
F=Tanel ,starting from the conpound obtained in
E@u F?E§1§0.(9"5@?‘1‘)611.‘%hi‘lf"h@moﬁljﬁdpﬁ‘thpﬂ-é72113@yl-2,6ﬁimydro-
2007 morphinan-4,7-diol

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

EXAMPLE 20 : (90L,13a)-1-Chlor0-6-ethoxy-4-hydr0xy-3-methoxy-l 7-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.
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9a, 13a) - 17- Benzyl - | - br ono- 4- hydr oxy- 3, 7- di net hoxy- 4 75

éthyl- 7, 8- di dehydr onor phi nan-17-i um 6- one brom de 2 e

title conpound is obtained from conpound of exanple 12

subjected to the action of Rhenzylbromde. 5 Melting

poi nt : 190-192C. MWCl1 EXAWPLE 22: "ramH M fO Ove

i 1 u i.s ohtajned after treatnent o

EXAELE o s (TR ET wifenPr Bhegico Tbafrary-SHeaimadeo ol hinethyl

204-206C. ¥ Eredbl: hinan-17-inm-6- i

(9a,13a)-1-2%|org?4§ﬁ§§?63¥?%¥?2%%?&65¥Vpg?ﬁ%thoxy-17-m

et hyl - 5, 6-di dehydr onor phi nan- 7- one Thedt!tlgxconrougg

[.S:.0bt ai using. t rocedur escri bed in Exanple _
TR U P SR ROt b gs pibiebioie action of
beMeflbriongdgoi nt : 216-218C. 15 EXAMPLE 24

(9a, 13a) - 1- Chl or o- 3, 7- di et hoxy- 17- net hyl - 6- oxo- 7, 8-
Melrpapgat ofp¥°Fan- 4-yl chl o roacetate The title

conpound is obtained usin% the procedure described in

Exanpl e 2 repl aci ng~prepionic arhydrid with

Mel ti ngpoi nt . 223-225C. 2 5 MAY

EXAMPLE 22 : ©

OMe

The title compound is obtained after treatment of compound of Example 1 in basic

medium.

EXAMPLE 23 : (9a,13oc)-1-Chloro-4-hydroxy—6-is0propoxy-3—methoxy-1 7-methyl-

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-6-0x0-7,8-

didehydromorphinan-4-yl chloroacetate

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

propionic anhydrid with chloroacetic anhydrid.
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19 PHARVACOLOG CAL STUDY OF COVPOUNDS OF THE | NVENTI ON

EXAMPLE A : Acute toxicity study Acute toxicity was 2 & MAY 2007

eval uated after oral adm nistration to groups each
conprising 8 mce (26 + 2 grans). The aninmals were
observed at regular interval $oduring the course of the
5 first day, and daily for the two weeks foll ow ng

ARSI CQRHGAT STAPG P R GERICBRCRE TN i

tOXICIty of the conpounds of the invention. EXAMPLE B
Morris water maze test in the nouse The anti-ammesic
effects of the conpounds of the present invention have

| .uat ng the Morris water naze test
—’f@&@%@s’g‘e A ﬁg“"%hftg {“‘ 986, 319, 774-776) in the nouse

and scopol am ne as anne5|c agent. Kumming strain mce

(18- 24q Shanghai Experinmental Animal Centre) of
Acgfet fgfer ¥§Y@Sv@’@@aff§e%{)er Mr%l@dmmlétr@‘ﬂoe)cteogr owpst ¢aeh watngrising 8 mice
Rt g B ST b R Bt R el B Ity 8 B BhE e Bifise of he

ﬁrsrmlas,emﬂeiady\feﬂthﬁ toaiwaekt mldwmg tre@ERhO Mhe D5, @€ Mhat causes the
re.15 trained to a criterion of finding

de‘fttﬁéﬁ“pﬁo forct; BRI D65 Suelyplad 286 clomonkiraied dher Ions tastcity of the

cofBp&iglds BOR ifeGHogNd. Once a nmouse nmet the criterion,
training was reduced to one daily session until al

mce net the criterion. Trained mce were randomy
i . sub- groups. ounds under study were
Mdﬁ\?ﬂ"& %Y?'f%ﬂ e%ﬁ%%g?%‘"é% ni stered by the
oral route 40 mi nutes before behavi oural testing.

Scopol am ne (5 / kg, p.) was injected 20 30 m nutes
The epgraenesie cffsels o Thﬂécmmimds of tler present amantidre hivemeeehaavaluated

t were r ded
us1ﬁ§ ﬂfegﬂs/lggi \ggteﬁlé%%é 96_§W'M Izna?sﬁrg ?Sga éi%‘%ﬁe/ 03 iy the mouse
ancbﬁfofa@lﬁﬂﬁﬁb as%ﬂﬁglcﬁdﬁay{AKfuﬂiﬂn‘ﬁ@@ﬁalﬁMm% @p@m% Shanghai Expenmental
mul ti pl e-range test. Results denonstrate that conpounds

Angpaly (En53)e 96 n@ltheﬁv@ﬁt WEFe Weeé  dhipabivereoplacebnmt dheordtery maze
80'x§0@0dc‘ﬁ§ afif Rﬁdgﬁje B) '}%@nﬁ{ n%la{f&% Zlgoﬁ %vlﬁgothe f if]%é of one day's

scopol a ne-i ry i npaf rme
haUMua‘llq)IS aagll enousazecdiest 3i duilyheainy Sessibmirdfcg alel &0 by tMice were
trame(‘i: to a criterion of finding the platform 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 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-amnesic properties. As example, compound of Example 4 gave

the following results :
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conmpounds possess anti-amesic properties. As exanplé 5 HAY 2007

conpound of Exanple 4 gave the following results :

MAY 2007 20 r Scopolamne : O Latency to find the
platform= 15 s | Exanple 4. 0 Scopolamne : 3 ng/kg
Exanple 4: O Latency to find the platform=55s 5
Scopol anine : 3 nmg/kg Latency?to find the platform= 35
s Exanple 4: 20 ng/ kg Scopolam ne : 3 ng/kg Latency to

Scopalaininke @l atform = 25 s 30 ng/ kg EXAMPLE
) p SOC|§f r ecoyi ?PHWtPﬁHEﬁEH@WQ%%R das 10 Initially

EX&@QM bed’in 1982 by THOR and HOLLOMY (J. Conp.

SchpdishRe-: 3 96, 1000-1006), the social recognition
AR LIRS e he &R RECONASSsh Dysar i ous aut hor s
Ex@DANFZER @t al . Psycgopharnacology, 1987, 91, 363-368

PERI O e Psychophar macol ogy, 1989, 97, 262-268)
SC@&#“&?ﬁdy%P%ﬁ& gﬂgqggghyigﬁmgﬁgggg of new _
Ex&@prepndsyo 4, test ase e na ir al expr essi on

of the ol fac ry menory of the rat 15 and its natura
Scm@ﬁ@em@y 1 metkyr B%If and al |l ows eval uation of

t A5y e 1nd Hhe RatiymBEdag congeneri c
EXEHgﬁﬁ1sa5¥P Bgdul t rgt A young rat (21 days), taken

random is placed for 5 mnutes in the cage housing
an adult rat. Wth the aid of a video device, the
t Epcigbrecpgrition e theoWisthr ragcogni ti on behavi our
of the adult rat and neasures its overall duration.
The young rat is then renoved fromthe adult rat's cage

Inifigltly descabad édl 1082 29 THOROWY CHUELOWAY (1.h€omBCPRiol, 1982, 96,
10({)(211'{)(?6%I ut%Ea Isgcplal rego gn?t?oljrll ttestrh%ts shgsegllléiﬁr}]/ bte[a]r(le pfo%gge%ubnydva%gﬂse rauthors
(DANTZER et al., Psychopharmacology, 1987, 91, 363-368 ; PERIO et al.,
Psychopharmacology, 1989, 97, 262-268) for studying the mnemocognitive effects of new
compounds. The test is based on the natural expression of the olfactory memory of the rat
and its natural tendency to forget, and allows evaluation of memorisation, by recognition
of a young congeneric animal, by an adult rat. A young rat (21 days), taken at random, is
placed for 5 minutes in the cage housing an adult 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,-Ti), expressed in seconds, between the

"recognition” times of the 2 encounters.

The results obtained show a difference (T,-T1) 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 (T2-T;) of — 36 s, and compound of Example 5 a (T,-T)) of — 31 s.
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and, after 2 hours, is again brought into the presence

(5 minutes) of the young rat. The social recognitiofi 5 [MAY 2007

behavi our is then observed again and its duration
nmeasured. The assessnent criterion is the difference
(T2-Ti), expressed in seconds bet ween t he
"recognition"” tines of the 2 bncounters 25 The results
obt ai ned show a difference (T2-T1) ranging from(-10) s
EXAMPIIED :s Dbjecieeasgniticinigi the Wisgipratt o 30 ng/ kg, which
shows that the conpounds of the invention very greatly
enhance nenorisation. As exanpl e, conPound of Exanpl e
/
Thé %bj%Et laecgé}ﬁﬁ%ﬁ) egﬁ‘%oﬁ% y%far%%o%ﬁdmﬁéﬁg r{eﬁéﬁﬂecﬁb%?&]@%&]iw and
DELAKJ(MQ(R @biv. BrhirEREVPLIRD, 31 Qb] -89}t The ey Hdrs]étﬂ \(;\iyl the §@ntaneous
Wstar rat. The object rec n|t|on test in the st ar
explgpiqgactiyity i of 1§ el apbdiabyhenkwesieretisae! RsREODRmory in

hufBEN %15 BeRbR g@lsrs’seﬂsg to?’é]gel %&S@LI ezg? %:1?15 t Pl’garg?%gcﬁg 1997,

on the spontaneous orator act I Vi _
_&nlﬂihlﬁ))t el uhahdute@c siylsﬁmctuxﬁnsemm’d@mm’[emhy Pharlm. Biochem.

e, 45, THTYRN LS8l il DetBeh2ea o S of

2 o@j’é@{sldf Q‘ﬁlgllycsnﬂﬂﬁf slH 1 QRS fAnBART Gl (Mler%wah’gor 0 W@E st the animals
Bi ochem ~Behav. 96, 53(2), 277-283 i s based on

arethpbitggted éx@n@eglwmn@niémeml@um W(thouifan 02>J®t)1 Brths cofirse of a first
t he

sespBo e, 9 e T ad0 Bipi R R engfisurs i oiPE e Hong identical

objecy. Th ldﬁfhhoﬁadf &Ioranet & WehdiReth f@NedeR] Bfdel.- Inl thet Jb%rse of the
course. of a first 10 session, the rats are placed (

secqnd session (B r’lmth’@S)e R¢ heytsrlater, | Inokihe Grobj¢ets is raplacedl by a new object.
Thé ‘&S&‘ﬁbﬁ ng X %1 rr-@clg Hrfglt %}%'ﬂ c%f ec?xf‘)h O%S%%ﬁl%gl%n L %tgﬂan 1s the

neasur e eac Urse 0
diffeesst olDel(zB evrpxre:sﬁedsbl secﬂ)ﬁdhd:tﬂmedn&he lexplra@bn tges ZooBiea®iwsSobject

a new obj ect The duration of
andei?ﬂ gﬂf’ %PB ar ébJﬁﬁa%lth@dC%%e ehéhe ssped sessime Theseoniteb gnimals,
I [ f e
ST S A 520 g BRI, oo

theofajnélear digecarmidftbe nteWeoHJacmlhu zalrldeimlcathnannelt Rnéhicto ufd&etssfthat the
r ol anl previ ously

se The
ObJF&e rgg %t ﬁar? He E%PFF% rfg EtFlPreAP Gfeéteéowiﬁ‘ nautcé?glpound that
fachRited BnBRGLo SRS ﬁr@fer&%ﬁhl? le®plore the new object, which indicates that the

object introduced earlier has been remembered.

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



the famliar object and the new object in an identical

manner, which indicates that the object introduced

earlier has been forgotten. Aninmals treated with a 29 MAY 2007

conpound that facilitates mmenocognition

preferentially explore the new object, which indicates

that the 20 object int roducdd earlier has been

remenbered. The results obtained show a difference,
weiding 2228 rgyivag Kapoin 5 chdlts-Eghtf ik dpdeand ghgh food BidMater ad

,0.3 to 10 np/k whi ch sho hat . t he conpounds of the,
libftit e HOFB) “’g%e'é‘?qeﬁ SBMN a¥ETS X}BﬁS@ i Bat Porr. PA¥sashaiersf esolution and

ARHRHAR A ' | ini s
oI G378 ) RN By eyl Spose s
of PR Tegigsp Neethajly wiae obseresdednfignd srobfnghiie efeupaudd aais odcorded.

the present jnventi on have been evaluated in m.e.
T e Lt besh FlrAce g U aaionads ChbeaPesplimetiny were able t
incedd8 aal suRkREr el afdnhf®), GaRIRSrat '@f%ﬁ@zadg{%e results
05) . ce

of Sciences (Gade clear, Certificate
dempiystrag0that #2 eoeippindg of theoBrespmvéneniieppossassapatéht anti-anoxic and

- haurs-|.i ght.= dar.k cl e and given food and r a
et BBloREtiV AR B bl A e oS ean AP 5 shows
prddeigasion baEeviSel &Bl1ULIa0N0 aiptke ppal |y admi ni stered (50

nmg/ kg) 60 m nutes prior to t%we adm ni stration of NaNO2

at a dose of 225 ng/kg ip. Lethality was observed and
S0P EFONIBY Survival.was recorded. 5 The
E—r'es-cl?lit;@ébtg%e c%&&?%&ftoén %ﬁgiont he conpounds of the

present invention were able to increase the survival

of mce 1?fter an i p admnistration of NaNO2. These
FO’F%Imeggt YERTREICR: & (P tatlels cam sunawing 10 Haspeleadine
ingr@N&RL i On possess patent anti-anoxic and

neuroprotective effects in the nouse. As exanpl e,
(Soc bipeL+Brornd-3Exdintieoxy- Showethyh 7,8pdi o¢lgdgatdroRingd-4 $Udivl . Vah 0 g

f 31 % at. 70 ng/ kgp.o.. 10 EXAMPLE F : Pharnmaceuti cal
hy%Bﬁ#ﬂH%PXIF%Wl‘?SSr-rmI-a--f-ﬂr----t-he--pr-e-par--at--i--eﬂ--af----l-GOOmt-a-bl-et-s?- g

wheAGRrgPNtai ning 10 my of active ingredient: . . 10 g
JACTOSE ..ottt ettt ettt een e 100 g
MAZNESIUIL STEATALE. ......eeeretereetertetietrte ettt e e e et ee et et et seeeseeeeeeeeeeseeeseeesseeesasa 3g
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(9a, 13a) - 1- Brono- 3, 7-di net hoxy- 17- net hyl - 7, 8- di dehydr om

or phi nan-4,6-diol...... 10 g hydroxypropyl cel |l ul ose
........................................... 2 g 15
wheat stareh O
..... ibgiiééfbéé"'"""kﬁQ&ﬁﬁS"'""""""""""
..........100 g magnesiumstearate
.Compounds.of formula(D: ... ........................... 3¢9

talc

2007 23 CLAIMS 1.
X RZEORs Y (l), R6
resents an al kyl group,

A O aI kyl car bonyl
PD—O

g 4
Conpounds of fornmula (1)
RS R4 R4 R3 whereHo
R2 represents a hydrogen at
group, an hal oal kyl c .an aryl carbonyl
group, Y represents a ¢ , INIl or IN® Z RR
wherein R7 and R 7, Rgent r differents, each
represent an al kyl graup, 2 R'10 represents a
hal ogen ani on, R/ R

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 >Ni§:
wherein R; and R’7, identical or differents, each represent an alkyl group, and Z~
represents a halogen anion,

e Rjrepresents a hydroxy or alkoxy group,

e R, and R's each represent a hydrogen atom or together form an additional bond,
or R; and Ry together form an oxo or =N-ORjg 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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R3 represents a hydroxy or allcoxy group, R4 and R 4

each represent a hydrogen atom or together form an

addi tional bond, or R3 and R4 together form an oxo or2 5~MAX 2007
=N- OR3 group (wherein R8 represents a hydrogen atom or

an al kyl group), 15 R5 reprgsents a hydr oxy,

al kyl car bonyl oxy (wherein t He al kyl noiety can be

substituted by a hydroxy, al koxy, carboxy or

al kard Rs)@}ldé%sbogqﬂhergfomm pl 00, =AV-KReywr =Y-DBmR 11 BB un fehezed Ro, Rio,

it et FEB Y 5B DAY 256703l <o e ek S P o a1

for,m( ggigl =N- OR9 or =N- NRLOR11 group (wherein R9,

an 1, which may be the sane or different, each
fepmeb&mmnawhydﬂn@gmnaﬂmm1or an al kyl group), and X
represents a halogen atom 5 with the proviso that the
compound of formula (lI) cannot represent

Jmﬁ HRMRofisb Mk SeYombotnd bMRi-Marmy(i) caﬁnéﬁ% kenf 1-bromo-4-hydroxy-

8- di dehydr onor phi nan-6-one, it bein erstood that -
3 Ztdiypethomeafanciiy &l kylidegydramorsdnnasi pwg 1 to 6 carbon
atons which may be |Iinear or branched, 10 - "al koxy"

means an al kyl oxy group containing 1 to 6 carbon atons
wheh unf@¥iob@tlak near or branched, to their enantioners

and di astereoi soners, and to addltlon salts thereof

with a [sied e scalkylsraup eprtaping 1o Gcaspomaiems which may be

Conpoundg &% HH#@ (1) according to claim1, wherein
Rl represen g a'he Yyl 15 group, their enantioners and

di ast er ctillsaxyi mscanarnd Akdoty groupalohtirtihgedeof6 varbbn atoms which

pharnaceuti%ally ac ep Q{e acid or base.
may be linear or

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

pharmaceutically acceptable acid or base.

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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10.

11.

12.

13.

3. Conpounds of forrmula (I) according to claima1,

wherein R2 represents a hydrogen atom their _2'5 MAY 2007

enantioners and di ast ereoi somers, and addition salts
thereof with a pharmaceutically acceptable acid or
base. 20 4. Conpounds of formula (lI) according to claim
1, wherein R2 represents an 2391 | cyl carbonyl group,

their enantioners and di astereoi soners, and addition

. sé]otn;ootdm dofonnmat(@ acphiingrac eluim taWhMeﬁCYaﬁpl&bérﬁ agkshp NR,,

base. of formul a according to claim

1ﬂl% e?f’élp‘ﬁmpﬁsr @BE g&%%%@%wmeé%hypé arpEHgn  §aleyptherepkj with a

gﬁéﬁﬂagéiﬁfcﬁll}a&%eﬂﬂaﬁl%ta‘éfc%}'b%QéTErS and addition salts
er eof pharmaceutically acceptable acid or

base 5 Mi7 2007 25 6. Con'pounds of formula (1)

d I ere| epresents a group NR¥%. O
- ehatounihrofue T et i5 e adh LoRraR irareadis bienie N

saldis ¢hehieRésWiahh Qhas@é}@&E@ﬁ&b‘t | gal hdaiRGL ephablfe dwith  a

or base. 7. Compounds of formul'a (1) according to claim
1phuaceitisally pesppieblercel @ bgsoup/ N' , R7 5 their
enantioners and di ast ereoi somers, an addition salts
thereof with a pharmaceutically acceptable acid or

. basgpoBadsCITROMNE 8l @cf:cofr@th’ud Aafd 1, WEGOILN AGrésentsladhBrihe atom,
or

wherein X represents a ch ine atom their
et | BRBHANRJ 28d adiasteersiisones, s andinadditian t sdts sthereef with a

bggé%%[iﬂ%m%c%ce B 'E@l eutical Iy acceptable acid or

forrula (1) according to claim
1 wherein X represents a bromne atom their

antioners and diastereoi somers, and addition salts
QF’QSPH chtfmg“ﬂ?) Harereedng f[Q:‘éP‘P}/La"&léf‘é‘f}fl%Ie@T%élﬂtél agpomine atom,

b%r%?r el'lgntlcg‘Hé'{:QOlAH&jS d0ktet @il ( Ia)ld aﬁ&&i{lgﬁ ngal{ Er%bfn with a
T 3 "Slls” e

1, wherein R3 represents an OXy grou
RpYartmagetticelly daepmable aacidirtbasmnal bond their enant [ orrers
and
Compounds of formula (I) according to claim 1, wherein Rj3 represents an alkoxy
group, and R4 and R's 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 Rg represents an OH group,
their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

Compounds of formula(I) according to claim 1, wherein Rg represents an
alkylcarbonyloxy group, their enantiomers and diastereoisomers, and addition salts

thereof with a pharmaceutically acceptable acid or base.
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pharmaceutical ly acceptable acid or base. 11. /A NAY
Compounds of fornula (1) according to claim1, wherein

R5 represents a hydrogen atom their enantioners and

di ast ereoi soners, and additign salts thereof with a

phar maceutically acceptable acid or base. 20 12.

Compounds of fornula (I according to claim1, wherein

14. RGomppinsis of faymaa BH-acgewlips claimdi W gk Bk ctogeifier form an oxo

d
ok BT PRATPregt A A Gt IRty By SR A oot win o

Ophar@adBukidal(yl dccasesle déid@rbasec! ai m 1 wherein R6
represents an al kyl carbonyl oxy group, their
enanti orners and di astereoi soners, and addition salts

2 f Iy a

152CobS0RRIg oy OLACTRSSILIG L RBAPRETR et rom o
aceqN-diog @bap,thdir enditibgiers Kbl dnderBGisorage] dielr adfdﬂrdim sahts thereof
0XQ  group, their enantioners and di ast ereoi soners, and
aWih piRbaraacerticaly aeeeptablg %d & baskar maceut i cal | y
acceptabl e acid or base. 15. Conmpounds of fornula (1)
according claim1, wherein R5 and R6 together forma 5

16.=Bofdpogid Wi, fohheliar(l)emtdlﬁgretbsdaimd 1 divdsd¢lerie ¢bedae)-$-chloro-3,7-
and addition salts thereo har maceutical |y
abiErghhoat & -methyl-4.8- %@?éfdromorp@@ﬁ?ré}ﬁ@%f formula (1)
according to claim1, which is (9a,13(X)-1-chloro-3,7-
di met hoxy-17-net hyl - 7, 8-di dehydr onor phi nan-4, 6-dio 1.

17. 1@01(n§0ﬂi’ﬁb ld)lﬁdfoﬁﬁlrllllfaQI)r‘r‘déc@rclihg tacclaindil ngvitich @4 dbmiio)-Mehtino-3,7-
I's (9a,13a)-1-chloro-3, 7-
dﬁWﬁleB‘%yl et f‘l;iPm@lO(ﬂy}C&yP -Gy i8sipfromephingefipd PERSTHEE-
I nan-6-yl propionate. 18. Conpound of formula (1)
according to claiml, which is (9a,13a)-I-Brono-3, 7-

18. dCBBiph@my of formetalfy)l ac?:prcﬁnglitde&lyldf bmeihpdhi isa(Bod 1 B )di-Bromo-3,7-

npounds of fornula ( according. claim1, which

i §m€%pxysla7}m|ethg} 8{$Dd1d,el}y3daqr5§gyhman -4,6-d10l.

19. Compounds of formula (I) according claim 1, which is (9a,130a)-1-Bromo-4-hydroxy-
3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one oxime.

20. Compounds of formula (1) according claim 1, which is (9a,130.)-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 (I') :

20017



3, 7-di met hoxy-1 . 7-nethy|-7,8-didehydronnrphinan-6-one‘i‘

oxi me. 15 20. Conpounds of formula (1) according cQaﬁnhA{ 2007
1, which is (9a, 13a)-1-Brono- 4- hydr oxy-

3, 7-di met hoxy-| 7- et hyl - 7, 8- di dehydr onor phi nan- 6- one

N-oxi de. 21. Conpounds of fg mula (1) according claim

1, which is (9a,13a)-1-Chl oro-4- hydroxy-

3, 7-di met hoxy-| 7- met hyl - 7, 8- di dehydr onor phi nan- 6- one

N-oxi de. 22. dbmpéuwads grmula (1) according to

claim1, having the
(1') : 2 5 MAY 2007 ‘g

R R4 s RQ RRan® addlsalts thereof with a

pharmaceuti cal |y pacceptiabl e Jaci\d or base. 23. Process

for the preparatidn>g orgountdy of formula (1)
according to claim1 ardcterised in tHat there is
used as startingReape ; he conpound of formula (I1)
MeO HO N, Me (H), RO 5 O\e obtai ned by extraction
starting fromthe stBm ofR,Si nwnenum acut um according to

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) :

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

Figure 1 below :



Figure 1 below : 2 5 MAY 2007 28 Sinonenum acutum

reduction to a powder Ilextraction with 95 % et hanol
evaporation ethanolic extract dissolutionin 2 % qA\l 200‘[
i nsol ubl e portion acid solution extraction with 1

Cl12 acid sol ution nmaking al (I;?%I ine with NH44C0H

extraction with CHCL3 aqueduUs phase organi ¢ phase

(CHOA 3) evaporation residue extraction with C6H6
iSmsoheruneaquiurhi on benzene sol ution crystallisation

Compound of formula (I1) Figure | Extraction of the
compou/@BFAIP RAK YT 1) 2 5 MAY 2007 29 which is

subjecYed to the action of a hal ogenating agent such as
S02C12|or Br2 to obtain the conpound of formula (1/a),

a part | ewtaatioc wgl 96f% ethenelonpounds of formula (1):

v

evaporation
v

ethanolic extract

dissolution in 2 % HCI

! I

insoluble portion  acid solution

!

N S
CH,Cl, acid solution
making alkaline with NH,OH

extraction with CH,Cl,

\ 4
extraction with CHCI;

! '

aqueous phase organic phase (CHCI3)

levaporation

residue

lextraction with CsHg

l ,

insoluble portion benzene solution

crystallisation

h 4
Compound of formula (IT)

Figure 1 : Extraction of the compound of formula (II)
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MO X HON M (I/a), OOw werein Xis as defin d5 MAY 2007

for formula (1), which conpound of formula (Fa) is
subjected 5 to conventional chenical reactions to

obtain the totality of the conmpounds of forrmula (1),

whi ch may be purified accor? ng to a conventiona
separation technique, are 8nverted, if desired, into
their addition salts with a pharnmaceutically acceptable
aehidh Tcarsubja?sedam theaace'ors epahdogmhatingegent syspras SOLEher Brntoobtain

R A A A M LR

conpri sing at Ieast one conpound of formula (I)
according to an one of clainms 1 to 22 or an addition
salt thereof wt pceutically acceptable acid
or base, in conbinati th one or nore
pharmaceutical ly acces exci pients. 25.
Phar maceuti cal cdiosit according to claim24 for
use in the manufacture edi canents for the
treatnent of deficie of Menv aSSOCI ed with
cerebral ageing and neurodegenerat|& di seases
such as Al zhei ner’ thsease, Parkinson's disease,
Pi ck' s di sease, Korsakoffs di sease, and frontal | obe
and subcortical denentOms. 26. Use of sinonenine
and/ or sinoneni ne conpounds in obtaining pharnmaceutica
20 conpositions i ntended for the treat nent of
| a d wi th .
SRR 55 8 o S a e ol R IBG Bl trllng SERFRI By RRE, Wectea

dtoS easentigndd dMdMNi2A Okactiths PaY bragdnhs toiaigase, thei @hipfounds of

di sease, Korsakoff s disease, and frontal | obe and
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,
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subcortical denmentias. 27. Use, according to claim 26,

of sinonenine in obtaining pharnmaceutical conpositi ’pr& MAY 2007
intended for the treatnent of deficiencies of nenory
associated with cerebral ageing 5 and with
neurodegeneratlve di seases sych as Al zheiner's disease,

Par ki nson' s di sease, Pick's disease, Korsakoff's

di sease, and frontal |obe and subcortical denentias.
rkibs®y's atiswsai Rigkiso diseadem [0ersakeff's | dispreni med deamsuinhs and
i n.obt.ai.nj n Pharnaceutlcal conpositions intended for
RO HE SN defi ci encies of nmemory associ ated with
cerebral ageing and with neurodegenerative di seases

such as Al zheiner's disease, to Parkinson's disease,

FUssk ascaiilingde elaidci6s ak spmsniar 3@ Abining sharpgpauiical esepositions

Zlggzng?cy gcirqtgt | Ce?tlrrpéang (?))P crl]et(:)%cﬁg me%?)ffrye%?m rygagéﬁgfa)gédn\glt%%fﬁ%@'l %emg
Rind Wit h@ﬁodeg@ﬁera&ﬂl%asﬁ%ua@ ay\Aeheinter BldiseBs, PRXinsBd s disease,
R4, R5, R5, R6 and Y are as defined in claiml, in

obieksis isease, Ksrﬁgh@ﬁ’ﬁﬁlé@aiqs ang frenfallebs ndwbcorhied gmentias

the treatnment of deficiencies of nenory associated

with cerebral ageing and with neurodegenerative

dUs€ asesrdBigcio ésim Abzbfsimemersinel icsm@emdsﬁardﬁtaiﬁiug Iﬁlarmaceutical
di sease, Pick's dlse se, Korsako s di se

FSBPOR b B BIRS. (o DRo R Qb AERTERES S ShretoR) Gssociated with

a@éf‘@fr?l o3 A&k 3é3 afill ‘%}'1 iR ABurolf %e%bﬁﬁ{?@ i dREses ANBP YR ASIZhNRker’s disease,

ydr oxy-
3Pa?rknhlsm§s hd)lxg‘aS&J-Pméc{’ hydisezs3- Koekoffis ofiseashi aath- Bomale lobe and
hg/%razo 9a, 13(x)-4 2 5 MAY 2001 31
ubcorfica demen 145.

Use, according to claim 26, of sinomenine compounds of formula (Ia) :

(Ia),

wherein R;, Ry, Rs, R4, R', Rs, R's, Rg and Y are as defined in claim 1, 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.

Use, according to claim 26, of sinomenine compounds that are: (9a,13a)-4-hydroxy-

3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one hydrazone; (7a.,90,130)-4-
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hydr oxy- 3, 7- di met hoxy- 17- net hyl mor phi nan- 6- one; 75 MAY 2007

(7(3,9(X 13a) - 4- hydroxy-3, 7-di -

nmet hoxy- 17- net hyl nmor phi nan- 6- one;

(9a, 13a) - 3, 7- di met hoxy- 17- net hyl - 6- oxo- 7, 8-
di dehydr onor phi nan-4-yl progjonate;
(9a,13a)-3,4,7-trimethoxy-17-net hyl -7, 8-di de-
hydr onor phi nan- 6- one;

(9erox3ed, - ammmyz-slemym@mn;ﬁ s e PP B og-Adileory-3,7-di-
hyd

Phh o) PRI REbRGRy 2 ngwa)ﬁ Bimeflmpa) fmethyl-6-ox0-7.6-
?9‘35&?@@%9&%3* R e

hiR@h-6@meN@ ot 3eRidBydroxy-3,7-dimethoxy-17-methyl-7,8-dide-

( a 13a - 6-am no- 3, 7- di met hoxy-17- net hy Innrﬁhlnan 4-
y;iromorphman-G one oxime; (9a,13a)-3,7- d1methoxy—l7—me yl-7,8-didehydro-

s { : fﬂ’?‘\'glﬁﬁrﬁa il (5&3 3%33%95707& L -kﬂeg{:eﬂﬁdfﬁ Sl R
Igi!igﬁﬁ 63 rnz?nfglr %g%&é%&?-%%{rr%%# gﬂz&g{e@ﬁ&@rﬁw Iﬂéﬂ’l%/rn?o@hman 4-

(o‘ia4J{<§ﬁ9 13}&11‘1)){}43 Nydferpx 3,1 7-méthyt hexdjdehydromorphinan-6-yl]-

17-met hyl - 7, 8 dehydr onor phi nan-17-i um 6-one brom de;

(O} -}Ba:)obﬂ?anetchycld3 (?cx 130)- 3 - d1methoxy—17-methy1 -4- (proplonyloxy) -7,8-

?ci;gg}{yga}ﬁl% 1n(ug-g 3%r)op10natled ‘(2510}/ PBrongPf lg)enzg}la 5‘ hy roxy I?’/A'dlmeqhoxy-
1177(':{%5{1‘%& d;k &]H&{Bﬂﬂn&pﬂanh 'T‘?tl X3 ore’ - l‘ﬁ%ﬁpd/é Z9oc 13a)-17-ethyl-3,7-

onor phi nan-17/-1um 6-one brom e

(cﬂﬁheﬂtﬁﬁ}/ -14- rﬁ&ﬁﬂZhyl&ﬂ@Q/d@n?orphn‘m{ hbiym-B6-diet hybmided (B, 130)-
di dehydr onor phi_nan- 6- benzoat e

(Basth3hd- hgdmmBngn@tl}'{m@r%{nﬁg})yyf] fﬁlﬁg}yﬁgﬂmorphman 17-ium-6-one
7, 8- di dehydr onor phi na p 17 )
(lbrgmi X) - 6- hydr oxy- 3&}1 d%ltr?e{) ﬁd%ﬁg(%gl_(%(y) -3,7-dimethoxy-17-methyl-7,8
NEEWdr dmSpindlayr GaRsRk; nevey, ﬂ%@ou hpiaRAB & - dildthoxy-17-methyl-
obt ai’'ni ng pharnmaceutical conpositions intended for the

t 7,8atidaduytironforpleharcbehci bsnavhtegre miftos 1 3)s@bydrosr Svi-dimethoxy-17-

cerebr al and, wit eur ode neratlv dlseas

SoeR L i rherorehint d e bOGSHET vl e o Bl o rmaceutica
Pédéﬁpo%nﬁiﬁ §R%Bded <RI SRK @Feﬁt?néi‘ﬂt %@Qi%ﬁmeﬁ’diéis bf aithidlry lagfo@iated with
an

subcortical denenti as. . Pharnmaceuti ca
complos] agamrrg agd rvpth sncwgdsgemmm iiseases ugh ondligheimer’s disease,
C ound, i,patj.on mn r
oPaR b ey PR o taare ERETRACY, RO, and fiopal jobe and
t EpRbARAL deafend@f i ci enci es of nenory associated with
cerebral ageing and with 25 neurodegenerative di seases
such as Al zhei ner's di sease, Parkinson's disease,

31.2%]%3%@ eu 1c?1$c20§?p0(§§90rn§ %%H@Esﬁlgdsﬁr?om‘?ne gng sfboRishAk cjo%%und n

cor enment
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.



