.t Sinonenine and sinoneni ne conpounds, synthesis and use Sinonmenum acutum
is a plant taking the formof a ligneous liana, which is wdespread in the
centre, South-East and Sout h-West of China and is included in the Chinese
.Phar macopoei a (Pharmacopoei a Conmittee of People's Republic of China,

2000). It contains a |arge nunber of al kal oids of various chem cal
structures, such as SHMeHIPBIRE ARY SiBPRSNKRE £ETPGURES. SEMRPISENA YRR ne,

di si nomenij ne, tetrahydroepi berberine, tuduranine and nagnoflorine (Huang
Tai - Kang, Sz(zemamdtb@gktumfIStahém@dﬁlpogltlnq fswnanfca Itnseonnliglapyiudfis vadeappiedani nese

Drugs)), | ne di o) Sci l 0g ubl i 9 i ng,
1156- 1160 nirgml\ﬁ ag ‘?p ‘f‘“@% %k e° aI ao?élagand é:pugjaj olgn ?:lgensq}g?usént of
the pl antPhdilﬂﬁcdiﬁ‘)%fa (Tl!lﬁhnaddﬂ)ositaudb@ﬁnttédl opdebplelsl Repubilic BACHIRELPO00%SKDI e

to denonstrate anti-infl amat orly i mrunosuppressi ve, anti-arrhythm.,.c and
anal gesi ccqptaipes arae npmbangf aikalogs off variopn phfaaieal stgiyras sy aSaWéP‘F%F’EFaI

D U3, 1990, R) B lom i 2R AWl RS Rlod b OB AR

nnenocogn| I on- dCI I'ng pfoper les Ih animar exper|nént el's. 15
Agei ng of magreoflosine | (Bluang Tdisahg, & fmebsddof it Campaitioanoy! Raarnaicologhtofw t h

it a mjor, increase in cogn i.ve S associ Wt r mal ebr al
agei ng Jor ffﬁ’t”ﬁﬁlé@f’%’élDr‘fgér’)e favesagﬁFﬁ%Qﬁoédeﬁ f??ﬁflﬂ‘é?gng’d}b@éhe&r 1554,

neurodegeggjlﬁglm%gmg@)ases such as, for exanple, Al zheiner's disease. The
maj ority of sUbstances used today in treating cognitive disorders

associ at e‘élmwnpmne,za)magmmﬂghlea:alkblyld angli 4 ingpor mlgstntmt ekihe pdant chas beere myick

syst er. dir he case. Ich I|ne

|nh|1§| torsm‘i Facr'fn a%(fgLe’pe Ih)a & nor? rl?gergl C agoHiStg 1'¢ %efﬁ%@%aﬂ% or
i ndi rect Ifynm@msulspréstmepaﬁteaﬁhymﬁﬁé m@iaﬁalgmpﬁ)pémeg FQeingNlLiupdr adl), IGHEmdsam
and cerebral_ . vasodilataqors (vi n ocetin It has been therefore been

especi al | Jradisiopaland Hesbal Iugsnd P Fé%@é%%‘gﬁ'pounds that are

We have now discovered that sinomenine has mnemocognition-facilitating properties in

animal experimental models.

15 Ageing of the population due to increased life expectancy has brought with it a 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
20 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
25 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 :



.25 capabl e of opposing the cognitive disorders associated with agei ng
of inproving cognitive processes. The present invention rel ates

and/ or

t he one hand,
and/ or sinomeni ne conmpounds in menocognitive disorders and,
synt hesi s of new conpounds havi ng especially val uabl e

hand,

phar macol ogi cal

to the

to the use of sinonenine : 2 MO HO.... M | H 0 M
on the other

properties in the sanme Zarea. 5 The present invention

rel ates nore specifically to conpounds of forrmula (1) RF-OXx R --O '5

RZ'5 "'

10

15

Y R6 R RR 4 R4 R3 wher
represents a hydrogen atom or an alK

ei R, represents an al kyl group,

HO

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 arca.

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

@,

wherein

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

~ ~F.- o ~F R,

Y represents a group -NR,, /N\R or /N\R'
7

7

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

Rj represents a hydroxy or alkoxy group,

R4 and R'4 each represent a hydrogen atom or together form an additional bond,

or R; and R4 together form an oxo or =N-ORg group (wherein Rg represents a

hydrogen atom or an alkyl group),

R2

on

r bonyl group, an hal oal kyl car bonyl



10 group or an arylcarbonyl group, '-0 ~~-R 7 Y represents a group ~NR 7
11-~ N~ Ror ",,N R z wherein R7 and R 7, identical or differents, each
represent an al kyl group, and Z- represents a hal ogen anion, R3 represents
a hydroxy or al koxy group, 15 0 R4and R 4each represent a hydrogen atom or
together forman additional bond, or R3 and R4 together forman oxo or
=N-ORg group (wherein R8 represents a Hydrogen atomor an al kyl group), 3
R6 represents a hydfoxy, alkyl carbonyl oxy (wherein the al kyl noiety can be

substitutedeby Ry Papadsexis, a alydrxy, an@n&wwxga{»kwdr@mymar:maylyfnogatyatuah 124

al koxy group, R5 and R 5 each represent a ydro?en atom or together form
an additi onal tsgbmltutgd bR5a hydrore qlg@m lgaibok y of alsy [exsysarbenyl Group)r or=alk Ry OR,
1 group (mherekglﬁp and R, 1, which nay be the sane or different,
each represent ydrogen atomor an alkyl group), and X represents a

hal ogen at oy mstdﬂdtﬂ\ﬁeaaheeﬁrésentmydrbm £eARe wditef fdrer dlddditloh)l kendnot
represent 1-bronp-4-hydroxy-
3, 7- df met hoxy- pva%ﬁlogegwﬁfmmmNpﬂRm%—]ﬁ ReR1j growe{wierein Ker Broood

hat - "al kyl " h
t hat al Ky Panc k?‘%llﬁylbe ao% Q?f%ﬁér@hpgaéh IIC re encfgrhg'?{c;)&@ﬁ QM5 Yhif

may be |inear or oxy" means’ an al kyl ox p contai ni ng
to 6 carbon atatkylglouph 15 may be linear or branched, to their

enanti orners and di astercoi sorners, and to addition salts thereof with a
e and X represents a halogen atom,

with the proviso that the compound of formula (I) cannot represent 1-bromo-4-hydroxy-

10 3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one,

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

15 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,
20 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..

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

shown in formula (T') :



pharmaceutically acceptable acid or base. Anong the pharmaceutically
acceptabl e acids there may be nentioned, without inplying any limtation,
hydrochl ori ¢ acid, hydrobrom c acid, sulphuric acid, phosphonic acid, 20
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, glutaric acid, fumaric acid, tartaric acid, malcic acid,
citric acid, ascorbic acid, nethanesulﬁhonic aci d, canphoric acid, oxalic
acid etc.. Anong the pharnaceutically acceptable bases there may be

menti oned, w thout inplyi Rg—@ax NGt aXi on, sodi um hydroxi de, potassium
hydr oxi de, triethylamne, tert-D gm ne etc.. 25 The preferred
configuration of conpounds of fg :
that shown in fornmula (FR;—40" RF-
R3 The preferred group R, isthe :
represents a hydrogen atom or?
atom Y represents, preferably,
especially, a group,, NMe ZReor
chlorine or brom ne atom R

R---OWMBMY H R6R5R4 R4
gryup. Advant ageously, R2

Et CO und nore preferably a hydrogen
quF NR7 or "0 "~NI) R and, nore

A *KX represents, very preferably, a

The preferred group R; is the methyl group.

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

hydrogen atom.

~+ 0 . ~
Y represents, preferably, a group NR, or /N\ and, more especially, a group /N-Me
. R
~.+.0 7
or _N
~" “Me

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

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

an alkoxy group and R4 and R4 together form an additional bond.

The preferred meaning of Rs is a hydrogen atom.

10 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") and (I'"') :



Advant ageously, the invention relates to conpounds of fornmula (T) wherein
R3 represents an al koxy group and R4 and R 4 together form an additi onal
bond. The preferred neaning of R5 is a hydrogen atom 10 R6 represents
advant ageously an OH, ethoxy or al kyl earbonyl oxy group and, nore

especi ally, ethylcarbonyl oxy. Another interesting aspect of the invention

i s compounds of formula (1) for which R® and R6 formtogether an oxo group
or an ~N-OH group. Very preferably, the invention relates to conpounds of

formula (F) andmed.. . 5 o X, MeO X. R 20 MQ R160 z O Owe
wherein Y' represent ""N~ M R2 and R 6 ch may be the sane
or different, repr =® a hydro@®n atom or an al kk grBup, X
represents a chirgoine hr om ne at om and Z rRprese O or ~N-011. 5
Even nore preferably, | nvention relates to conpoy of \formula (1)
that are (9cc, 13a)-1""> " " ' oy

chl oro- 3, 7-di met hox
| -chloro-3,7- _, _ 7
dindhoxy-l?-netﬁyp-4-(oropionyIoxy)-7,8-didehydronnrwhinan-6-y| pr opi onat e,
(9oc, 13(x) -1 - OMe OMe

br ono- 3, 7- di r net hoxy- 17- met hyl - 7, 8- di dehydr onor phi nan-4, 6-diol, (9a, 13a)-
| -brorno-4- hydroxy-3, 7-di met hoxy-17-net hyl - 7, 8- di dehydr onor phi nan- 6- one
oxi me, (9(x,13a)-Il-bronmo 10
4-hydroxy-3,7-dinetboxy-I7<ﬂ§£pyl-7p8;de§hydronDrphinan-6-one N- oxi de,
(9a, 13a) - Iwherein Y’ represents _~ € or N , R'; and R's, which may be the same or

,6-diol, (9a, 13a)-

. P . . .
-4- - - - - -IVA€ Q- - 6-
ghl oro-4 l&}/ﬁigrgn ,yre%fgselﬂl arf};drr]ggx a%o7m %F%‘ka}l,\flchr O(Ijlly gGrQX&r)qu}; sheln saanch(ior%?eecl}lr_ oxi d
bromine atom and Z represents —Q or —N—OH.
5 Even more preferably, the invention relates to compounds of formula (I) that are (9a,13a)-1-

chloro-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol,  (9a,13a)-1-chloro-3,7-
dimethoxy-17-methyl-4-(propionyloxy)-7,8-didehydromorphinan-6-yl propionate, (9a,13c)-1-
bromo-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol, (9a,13a)-1-bromo-4-
hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one oxime, (9a,13a)-1-bromo-
10 4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one N-oxide, (9a,13a)-1-
chloro-4-hydroxy-3,7-dimethoxy-17-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.

15 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) :



The enantiomers and di astercoi somers and addition salts wth a

phar maceutically acceptable acid or base of the preferred conpounds of the
invention forman integral part of the invention. 15 The invention rel ates
also to a process for the preparation of conpounds of fornmula (1), which
process is characterised in that there is used as starting material the

conpound of formula(ll) : 6 Mo HO N~ 01 - :,1 Ore obtained by
extraction starling fromthe stem of Sinonenum acutum according to Figure |
bel ow : 7 Sinomenurn acut ur MePed ion to a powder extraction with 95 %

et hanol evaporation ethanolic exX dissolutionin 2 %HC V-1~
on with CH202 CH202 acid solution

(),

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

below :



maki ng al kaline with NHAOH e ext ctlo wit) xtraction with CHC13 aqueous
phase organi c phase (CHC13) evaporation residue extraction with C6116

i nsol ubl e portion benzene solution | crystallisation Conpound of fo Figure
| Extraction of the conpound of fornmula (H 8 which is subjected to the
action of a hal ogenating agent such as S0202 or Br2 to obtain the conpound
of formula (1/a), a particular case of t’he conpounds of formula (1): Meo X
HONM | 01 ONIC wherein X is as defined for formula (1), which conpound
of fornul a (dihahehsmasimcted to 5 conventional chemcal reactions to
obtain the totality of the conpounds of fornula (1), which may be purified
according to a co&mil%@las@tﬁﬁrati on techni que, are converted, if
desired, into thewr addition salts with a pharmaceutically acceptable acid
or base and are epar at ed, where appropriate, into their isoners according
to a conventional Isﬂpzmriahmm 95t Bamngle.

levaporation

ethanolic extract

dissolution in 2 % HCI

! I

insoluble portion ac'T: solution

xtraction with CH,Cl,

. A
CH,Cl, acid solution

making alkaline with NH,OH
\ 4

extraction with CHCl;

aqueous phase organic phase (CHCl;)

levaporation

residue

lextraction with CsHg

l l

insoluble portion benzene solution

crystallisation

Compound of formula (II)

Figure 1 : Extraction of the compound of formula (II)



10 Besides the fact that the conpounds of the present invention are new,
they possess properties of facilitating cognitive processes, naking them
of use in the treatnent of cognitive deficiencies associated with cerebral
agei ng and w th neurodegenerative di seases such as Al zheiner's di sease,

Par ki nson' s di sease, Pick's disease, Korsakoff s disease, and frontal | obe
and subcortical dementias. 15 The inventlion relates also to pharmaceuti cal
conpositions conprising as active ingredient at |east one conpound of
formul a (WhitloBeubREteltd the@BRo106T NhdlEgRpRiOMEcnBsRh as 1S€), ], 07 ®BI; to @btain the

exci pients. The Applicant_ has noreover discovered that sinomeni ne and/ or

si nomeni n€oEP ermplg (Ka)yA pABEBIGR FASE Of thegompppnds; OerCOIE‘P‘Bi)QPt ies. 20 The
invention accordingly relates also to the use of sinonenine and/or

si nomeni ne conpounds in obtaining pharmaceutical conpositions for use in
the treatnment of cognitive ¥eO Xes associated with cerebral ageing
and wi th neurodegencrative dise uch as Al zhei ner's di sease,

Par ki nson' s di sease, Pick's disga orsakoff s disease, and frontal |obe
and subcortical denentias. MiPe esy the invention relates to the
use, in obtaining pharmaceutical c@m rans 5 for use in the treatment

of cognitive deficiencies associatethw th terghral ageing and with
neur odegener ati ve di seases, of s gni ne and/or si nom&hi ne conmpounds such
as, for exanple, the conpounds=v ormula (la) RF-O R- O RS Y (la), R

6 RR 4

OMe

wherein X is as defined for formula (I), which compound of formula (I/a) is subjected to
5 conventional chemical reactions to obtain the totality of the compounds of 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.

10 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.

15 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.

20 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



Z5 WM R4 R3 wherein RI, R2, R3, R4, R4, R5, R5, R6 and Y are as defined
for formula (1), arid, 10 noreespecially, of

(9(x, 13(x) -4-hydroxy-3, 7-di net hoxy- 17- net hyl - 7, 8- di dehydr onor ph- i nan- 6- one
hydrazone; (7(x, 9(x, 13u.)-4-hydroxy-3, 7-di net hoxy- 17- net hyl nor phi nan- 6-

one; (7p,9(x, 13u.)-4-hydroxy-3, 7-di met hoxy-17- net hyl nor phi nan- 6- one;

(9(X, 13(X)-3, 7- dinethoxy-l?-nethyl-6-0?0-7,8-didehydronnrphinan-4-y|

propi onate; (9ct,|13(x)-3,4,7-tri-

mdhoxy- 17 def¢ibydies/asSodateld lwithr camehrplhageany- $rdowsh neurodegenerative diseases such as
(9(x, 13(x)-4-hydroxy-3, 7-dj met ho 15 . ., .. .

17- et hy! AZRETP R ATEeEnBA B AA N StseBte Piskidiseass dorsgkofls issass. ad-omhy- |
7-met hyl - Toi-andlisdedoyac-2aBhakiaan- 4, 6-diol © (9(x, 1
3u.)-4-hydroxy-3, 7-di net hoxy- | 7-rnethyl-7,8-dide- hydronorphi nan-6-one
N-oxi de; (9(x, 13a)-6-am no-3, 7-di net hoxy-17- net hyl nor phi nan- 4- ol

1 (Lo ARk oot O hehisth PO (754 i el AR AL ATBRBOLIGH 6!
(9( X, 5L 3( X Yorduséifl ithei &yt lof-0oR Aty E défidiphae BEIAXY With, Brebral@geiflg and with

hydr onor phi nan- 6-yl propi onate; i ) )

(9ct , 13ccreurpdegengsative, disgascsx 9l Sirpmeningt aeay- simemenine compounds such as, for

met hyl - 7, 8- di r i = 7iyum 6- one brom de; (9cc, | 3(x)- 1
7-ethy|-3%§£h@§2%gﬁgggégg@%g?ﬁ§+q%ngdidehydronnrphinan-l?-iun}4,6-diol
brom de; (9a, 130c)-17-

et hyl - 4- hydr oxy- 3, 7- di methoxyy 17- net hyl - 7, 8- di dehydr onor phi nan-17-i um 6- one
10 brom de; !
(90c, 13(x) - 4- (benzoyl oxy) -3, 7- di pxy- 17- met hyl - 7, 8- di dehydr onor phi nan- 6-
yl benzoat e; R

(9(x, 13u.)-4- hydroxy-3, 7-¢th rreot hox ﬂ Wyl - 7, 8- di dehydr onor phi nan- 6- yl

benzoat e; R', ’ \
@ met hyl™- 7, 8- di defyygr onor phi nan- 4-y|

(9a, 13(x) - 6- hydroxy- 3, 7-di met ho
the invention relates to the use of

benzoate. 5 An advant ageousga

si noneni ne i n obtaining pha§r=ce-<|cam5conpositions for use in the
treatment of cognitive defici%nﬁ'es associated wth cerebral ageing and
Wi t h neur odegenerative di seases. * Andtsher especially interesting aspect of

the invention relates to the use, in obtaining

wherein R;, Rz, R3, R4, R4, Rs, R's, R¢ and Y are as defined for formula (I), and,
10 more especially, of (9a,13a)-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorph-
inan-6-one hydrazone; (7a,9a,130a)-4-hydroxy-3,7-dimethox y-17-methylmorphinan-6-
one; (7B.9a,13a)-4-hydroxy-3,7-dimethoxy-17-methylmorphinan-6-one; (9a,13a)-3,7-
dimethoxy-17-methyl-6-ox0-7,8-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-
15 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,13a)-6-amino-3,7-dimethoxy-17-methylmorphinan-
4-ol;  4-{[(9a,130)-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-
20 hydromorphinan-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



pharmaceutical conpositions for use in the treatnment of cognitive
deficiencies associated 10 with cerebral ageing and wi th neurodegenerative
di seases, of conpounds of forinula (la) and, nore especially, of

(90c, 130c) - 4- hydr oxy- 3, 7- di net hoxy- 17- net hyl - 7, 8- di dehydr o- nor phi nan- 6- one
hydrazone; of (7(x, 9a, 13a)-4-hydroxy-3, 7-di met hoxy-17- net hyl nor ph-

i nan- 6- one; of 10

(7p, 9(x, 130c) - 4- hydr oxy- 3, 7- di met hoxy- 17- et hyl nor phi nan- 6- one; of
(9CC313a)h&nﬂ?dagB&hG&y#%Bmmﬁ@hyb}GﬂaﬁﬁmﬁmﬁydWdﬁhyﬁmnEnmmmymmnxﬁpmﬁmy6-
propi onate; o . X ,

(90c, 130c V! denzopte; r(Perd BrdAvhydroxyed, Aydimethex yiil daraflayl ohbdidehydpmembinan- Gyl

o 2 32)  Beagahit 9o (et Sod s MG 7 almBBO Y7 fnctil! 70 B BB IR 251

3, 7- di met ReXyadk?- met hyl - 7, 8- di dehydr onor phi nan- 4, 6-di ol ; of

(9(X,130C) -4-hydroxy-3, 7- di net hoxy-17-mnet hyl -7, 8-di dehydr onor phi nan- 6- one
N-oxi de; of (9(X, 13(X)-6-am no-3, 7- dinmethoxy- | 7-nethyl norphinan-4-ol; of
4-1[ (9a, 13( x) 34- hydroxy-3,.7-djmet hoxy- 17, 20 . . .

et byl <7 B PR R BRe o L TR AT, cihe At of slnamgingy in obtaining
(90c, | 30: pharfnabetiddBtémpositions for use in the treatment of cognitive deficiencies associated

oxy-l?-nethyl-4-(propjony|ox3?-7,8-didehydrornorphinan-6-y| propi onate; of
(9a, 13( x) With cerebral ageing and wi neurodegenerative diseases.

17- benzyl - 4- hydr oxy- 3, 7- di net hoxy- 17- net hyl - 7, 8- di dehydr onor phi nan-17-i ur n-
6-one brom de; of

(9(x, 13a) -Alibilet hegpecilf- diterastirngoaspedt7 ofritehyrventi@:r dilated yal therwsg hinnelrtaihihg
ium4, 6-diol bromde; of .. . .. o .

(u. . 13(x PamaseHRseL Gormpefitingy far yscuimbe WsEynery o raiytive degiciggeies associated

di defyy dr ORRPErEWRAT debirl UM Owah helbfddepéRiati9t diseases, of compounds of formula (Ia)
(9a, 13cc) - 4- (benzoyl oxy) - 3, 7- di met hoxy- _ )

17- net hy| aiid,8 miirel edspenidhyor phi(Aeui 38)-¢thydeaxychai-dimehoxy-17-methyl-7,8-didehydro-
(9a, 13a) - 4- hydroxy-3, 7-di rnet hoxy- 17-pethyl -7, 8-dj dehydr omor phi nan- 6-yl
benzoat & TARBEL 03¢ SELRG G o7 HHEEHUREY. - Gmetions T ethy Hiormh
17-met hyl 5{onSs dhélerdr @RI J)aih firdty-BSOERRIS xy-1 7 mdBAnloAMERI-QBné e! St €S
also to pﬁé?nacedticaﬁgcbnﬁoéptidﬁg é%nbrisingxginéﬁenﬁhe or a cgﬁpound
t her eof , i(90,¢ 83, Madimethoxy-1 M-metkyles-oxm 7 S-dilielyderarphidan-Uyyl aqeegibrdié;e of
exci pi ent for use in the treatnent of cognitive deficiencies associated

wi t hlcer ez%ﬂ?’ahéyéﬂn@inmﬁ@w Vhmgtht-ddedjdelordemmershigpebpnes Qlch(%gs130)-4-
e SRR SR o8 K 0350
3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol; of (9a,13a)-4-hydroxy-3,7-
dimethoxy-17-methyl-7,8-didehydromorphinan-6-one N-oxide; of (9a,13a)-6-amino-3,7-
dimethoxy-17-methylmorphinan-4-ol; of 4-{[(9a,13a)-4-hydroxy-3,7-dimethoxy-17-
20 methyl-7,8-didehydromorphinan-6-yl]Joxy}-4-oxobutanoic acid; of (9a,13a)-3,7-dimeth-
oxy-17-methyl-4-(propionyloxy)-7,8-didehydromorphinan-6-yl propionate; of (9a,13a)-
17-benzyl-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-17-ium-6-one
bromide; of (9a,13a)-17-ethyl-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-17-
ium-4,6-diol bromide; of (9a,13a)-17-ethyl-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-
25 didehydromorphinan-17-ium-6-one bromide; of (9a,13a)-4-(benzoyloxy)-3,7-dimethoxy-
17-methyl-7,8-didehydromorphinan-6-yl benzoate; of (9c,130)-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.



Anong the pharmaceutical conpositions according to the invention, there may
be nentioned nore especially those that are suitable for oral, parenteral
(intravenous or subcutaneous) or nasal adm nistration, tablets or dragees,
sublingual tablets, gelatin capsules, |ozenges, suppositories, creans,
ointnments, dermal gels, injectable preparations, 10 drinkable suspensions
etc.. The useful dosage can be varied a¢tording to the nature and severity
of the disorder, the admnistration route and also the age and wei ght of

t he pati efMhe iftentidaseleesvaso &s phammceicdl tompoditiont @npeisingasinbmerting odra nor e
adm ni strations., The foll ow ng, Exanples illustrate the invention but do not
limt it pﬂmaﬂvlq,\é@qreq_ﬁ\,—) ipy sfppipagon  with one or more pharmaceutically acceptable
(9a, 13a) - |ei@E¢g|:ﬂfs?'f§r‘ Y50 e FredtntbhTB QXM € - dBRcYbied -a8sociated with cerebral
di dehydr onor phi nan-6-one H3C 1~-0 C1 HOHM .. .. ... N,, CH3 HO 0~1 CH3
To a sol ungeng gind 198h mpuofdegéreratiyapdisgadeso fucho asnflzhefridry's idrseseniPaddinsGris1 3
t here are .added.. 3, dr.ops S02C) 2.. The reacti m xture is sfirred at
hrb et ¢ SRGEeapiSk s Gy RepRalr s hisernand ol By wdd ionPa it Rarcos
solution; extraction with CHC13 is then carried out. The organic phase is
evapor ated under reduced pressure and the residue obtained is 5

chr omat ograptned thm phrmasquiiral qesinegitians accerdingClCBe No@Htien, thery may yiee| d
the Uil € mRIMOH Al Lobdifunly OB tnak #E' bt o Qi pareffersh | (SRABBAAL or
(9a, 13a) - kuchtaneousy, or- dagabtddenipistationet taylets6o0Xagbed - slibliagyadr mblets, gelatin

capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable preparations,

12

10 drinkable suspensions etc..
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.

15 EXAMPLE1: (9a,13a)-1-Chloro-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-

didehydromorphinan-6-one




nor phi nan4-yl propionate 10 To a solution of 500 ng of the conpound
obtained in Exanple | and 100 ng of DMAP in 15 m of pyridine there are
slowy added 2 m of propionic anhydride, and the reaction mxture is
stirred at anbient tenperature for 3 hours. The reaction mxture is then
evapor- ated and the residue obtained is dissolved in a small vol une of
water. The solution obtained is adjustéd to pH = 8-9 with NaHC03 sol ution
and is then extracted with CHC13 15 The organi c phase is washed 3 tines

W th wat erTo gdoh@ibnfeN0sng bLithe 2umpbaidofafoemeMaIPin 5 ail efl CHUlethessard udded
obtai ned i s chromat ographed on silica.gel using _an el uant CH‘ClS- MeOH (20 :
1) to yi ePdireRfeok 3910z clhiegsasiton RIXHE if SiFRdott ainbient derppeaiyrepior 4 hopesainsl E3:
(60, 70, 9a =l s -3¢ (=0l 1kl atall 4 B diagh A
R R R R
absol ut e Tathapalic iphasd iis ceaporited omdert estperd praseura nohdr theresitine sybbeanead fsor 12
hours. The, Pt02 is_ renoved by filtration a ol..is evaporated in
vacuum t o SEioatograghed Jp F'i‘§f‘ (%]e.usmﬂﬂ“ﬁnsel%‘gi Qﬁgﬂﬁh@[e@gﬂgd Wi P tt%ﬁaét ute
et hanol  ( 10mPbindif 1 MemRAMIEHKkhSElid.d Which is collected by filtration
and crystallized in CHC13/ CZH50H to give the title conmpound in the 25 form

of white Mefingpaint MA6IAGCpoint : 210-212' C 13 EXAMPLE 4:

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

nor phi nan-4, 6-diol To a solution of 500 ng of the compound obtained in
Exanpl e | EXANPLE 2 of (9561 hléﬂ%%,ﬁ-d@lh@th%ﬂﬂﬂd—lﬁ@l@yﬂﬂ-&f)—?‘}ﬁ&iﬂ%hydm t he
reaction mxture 1s stirred for 1.5 hours. The 5 nethanol is then
evapor ated of f and t hmorphingged-pkpropindate s extracted with CHC13. The
organi c phase is dried over Na2SO4 and evaporated under reduced pressure.
The title conpound is obtained in the formof white crystals, by

recr yst al MosadolhaionfafGO0 B2 6 the compound obtained in Example 1 and 100 mg of DMAP in

15 ml of pyridine there are slowly added 2 ml of propionic anhydride, and the reaction
mixture is stirred at ambient temperature for 3 hours. The reaction mixture is then evapor-
ated and the residue obtained is dissolved in a small volume of water. The solution
obtained is adjusted to pH = 8-9 with NaHCOs solution and is then extracted with CHCls.
15 The organic phase is washed 3 times with water, dried over sodium sulphate and evapor-
ated. The residue obtained is chromatographed on silica gel using an eluant CHCl;-MeOH

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

EXAMPLE 3: (6B,7B,9a,13a)-1-Chloro-3,7-dimethoxy-17-methylmorphinan-4,6-
diol

20 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

25 form of white crystals.



gql tingppint: 118-120' C EXAVPLE 5:

(9a, 13(x)-1-Chl oro- 3, 7-di net hoxy- 17- met hyl 4- ( Pr opi onyl oxy) -7, 8- 10

di dehydr onor phi nan- & yl propionate The title conpound is obtained using the
procedure described for Exanple 2, starting from the conpound obtained in
Exanmple 4. GIl. EXAWPLE 6:

(6p, 70, 9a, 13a) - | - Chl or o- 3, 7- di met hoxy- 1?3 net hyl - 4- (propi onyl oxy) - 15
nmor phi nan- 6-yl propionate The title conpound is obtained using the

procedur e gesMPIDEY : }‘vg EX@TPCh18ro-3,7adikniefthxyL inetHyE- 78 didehydkoobt ai ned in
Example 3.7 OT. EXA fﬁ 7:

(9ct, 13a) - | - Chl or o- 3, anorphinansd,heligl 17- net hyl - 7, 8- di dehydro- 20

nmor phi nan- 6-one A sol ution of 400 ng of the conpound of Exanple I in 10 mi
of methanol is treated with an excess of a freshly made preparation of

di azonet hanea isblubbh &F,508mek bhehd eRfpdumd dbtaihed B Ekampltilriners ml ofimiitiembl
tenperature for 12 hours. The excess of diazonethane is then broken _down

usi ng gl adheir aecadded S0imag of NeBihe anch fhrerspaliof RISy Ib surest fast - Dpwér The
reducgd pr. S

Sat urat ed TATEES s S R aROERY YT R AR o Rhott ot R By TR TR 1y
phase i s drganic phase MaﬂWomdNez\S@Qmmlt edhpbratedaonrder reduuddt;h&ssnm iThaetitle
obtai ned i s chropat ographe sill el uant yield the
oD e oy R SR b e St B NG 18

(9a, 13a)-umghh‘%%n§ y f18013g°ciret hoxy- 17- nkt hyl -7, 8-di dehydro- 5

e title conpound is obtained using the procedure descri bed
for Exanple 4, starting from the conpound obtained in Exanple 7.

EXAMPLE 5: (9a,13a)-1-Chloro-3,7-dimethoxy-17-methyl-4-(propionyloxy)-7,8-
10 didehydromorphinan-6-yl propionate

The title compound is obtained using the procedure described for Example 2, starting from
the compound obtained in Example 4.

Oil.

EXAMPLE 6 : (6pB,7B,9c,13a)-1-Chloro-3,7-dimethoxy-17-methyl-4-(propionyloxy)-

15 morphinan-6-yl propionate

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

Oil.

EXAMPLE 7: (90,13c)-1-Chloro-3,4,7-triméthoxy-17-methyl-7,8-didehydro-

20 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
1s 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.

25 The residue obtained is adjusted to pH = 8-9 using saturated NaHCOj3 solution and is then



Col ourl ess crystals. ,Me -1650C j!jpg p .-qgint: 163 10 EXAMPLEOS:

(9a, 13a) - I - Chl or o- 4- hydr oxy- 3, 7- di net hoxy- 17- net hyl -7, 8-

di dehydr onor phi nan- 6- one oxime To a solution of 360 ng of the conpound
obtained in Exanple 1 in ethanol there are added 200 ng of NE20H . HCl and
300 ng of sodium acetate. The reaction mxture is stirred for 4 hours; it
is then filtered and evaporated under ré8uced pressure. The residue
obtained is 15 made al kal i ne usi ng NaHCO03 sol uti on and extracted with
CHC13. ThexpigahithphidERh. The oegainﬁ;dplﬁveﬁs ﬂi@e’iﬁ@ﬂ@n@hﬁ@e and ¢eqporasdth undey

reduced pressure, and the tit|le conp obt ed in of
neegl es, p199 F%CW?@PQIOPT@%H%JHMPP@FH&E% R‘Fﬁl I‘r’] ! ﬁ}‘gp&éﬁ&?ﬁ_@e%
(9cx, 13a) 'tllletgﬁﬂﬁ%ﬁu&lﬁmé%bfﬁohmfﬁxy 3- et hoxy 17- et hyI 5,6- 20

[

di dehydr onor phi nan- /- one ution of 1.3 g of the compound obtained in
Example 1 in 100 M O CHC13 and 10 ml of absolute al cohol there is

addedS02Cl 2 at 1 O C and_ the react re i rr 8 hours. The
sol vent i Mﬁpoﬁ%é@ﬂﬂlﬂmg%ﬂﬂﬂﬁoﬂ éi byl'.ggdl'%‘ﬁ@dfg‘si due is
neutral i sed using NaH Rfhanbgg) €xtracted with CHC13 15 The organic phase

is dried over Na2SO4 and  evapor at ed under reduced pressure and the title
conpound is obtained in the form of yeI I ovm sh crystals,

recrystal ljsatjon fro CNl\/D'tl 90- EXA L
 (on 13a) e e GPEPRSHY s Ancs i REBRSRSrE FERETR) (o gmple 1, sarting from
di dehydr ORRY QMhpraRd BbRRRd Y BkadpRe .

Colourless crystals.

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

didehydromorphinan-6-one oxime

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
15 made alkaline using NaHCOQj3 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 : (9a,13a)-1-Chloro-6-ethoxy-4-hydroxy-3-methoxy-17-methyl-5,6-

20 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 CHCl,.



A solution of 600 ng of the conpound obtained in Exanple | in 10 m of 85 %
hydrazine 1is stirred at 90'C for 8 hours. After cooling, the reaction

m xture is filtered and the solid obtained is washed with water and
recrystallised fromEtOH to yield the title conmpound in 10 the form of
yell owi sh crystals. Meht~~igp.qgint: 235-237' C EXAMPLE 12:

(9a, 13a) - | - Br ono- 4- hydr oxy- 3, 7- di met hoxy2 17- et hyl - 7, 8-

di dehydr onor phi nan-6-one A solution of 6.6 g of the compound obtained in
Exanpl e | TiHe okBshiéphae i€ldES over Na@ R tandoeviporaled, undaidrdducsd pressiifd, @dd avwer
concentrated sul phuric acid is added dropwi se, with stirring, . whilst

mai nt ai ni iiglet sEnpasad tip eRtawmed: iy heatormowd, yeHoavishe giygtalsn by sreprysiallisan fisp o
few m nut d then neutralisation is carried out using NallC03. The
organi c phase i's separated off, dried over Na2S04 and evaporated under
reduced prdgdsug poinanfl9d-he¢2°Cesi due obtained is recrystallised fromEOH to
yield the title conmpound in the formof brown crystals. 20 MeN~zgpvi nt:
163-165'C.  ------ .... EXAWMPLE 13:

(9a, 13a) - IBANPrB 11~ ¢ X NChF R WU oxt- P 7- T eIV 97- Rhignan- 4, 6-di ol

The t?tle‘tUnpUU#%liéqgg?%?ﬁggjué?ﬁghpﬁé) rdcegﬂre 3%50#?@@@ ?br Exampl e 4,

starting from the conidehydra@bbephirsh-6ronehydpazont? and repl aci ng NaBH4 by

KBH4. 25 Solid. 4q9jtQgp-Q nt : 144-146'C 16 EXAMPLE 14

' (9a, 13cc) - | - Bromo- 4- hydr oxy- 3, 7- di met hoxy-17-net hyl -7, 8 _ _

di dehydr orDERNGiAPEE S0(PRAE oYY @hfivend BBtatdcklif Ex@MPRUNG: 1(BmPbF 85 NERydisiimg t he

procedure described for Exanple 11, starting fromthe conpound obtained in

Exanpl e 13s stirred at 90°C for 8 hours. After cooling, the reaction mixture is filtered and the solid
obtained is washed with water and recrystallised from EtOH to yield the title compound in

10 the form of yellowish crystals.

EXAMPLE 12 : (9a,13a)-1-Bromo-4-hydroxy-3,7-dimethoxy-17-methyl-7,8-

didehydromorphinan-6-one

A solution of 6.6 g of the compound obtained in Example 1 in 150 ml of CHCl; is cooled to
15 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 NaHCO;. The organic phase is separated off,
dried over Na,SO4 and evaporated under reduced pressure, and the residue obtained is
recrystallised from EtOH to yield the title compound in the form of brown crystals.
20 Melting point : 163-165°C.

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 NaBH, by KBH,.
25 Solid.



5 Solid. Melting point: 208-210'C EXAMPLE 15

:(9ct, 13a) - | - Brono- 4- hydr oxy- 3, 7- di met hoxy- 17- net hyl - 7, 8-

di dehydr onor phi nan- 6-one oxime The title conpound is obtained using the

procedure described for Exanple 9, starting from 10 the conpound obt ai ned

in Exanple 12. Solid. Aftj~kngp.qint: 180-182'C EXAMPLE 1

: (9a, 13a) - | - Br onp- 4- hydr oxy- 3, 7- di net hoX§- 17- net hyl - 7, 8-

di dehydr onor phi nan- 6- one N-oxide 15 A m xture of conpound of Exanple 12

(820 ng) 'EXHR/ﬁﬁ,ElQ:@&,1Bé)ﬁler'bhﬁmihB'df&@mﬂidﬁﬁPthmﬁuﬂﬁnéth 1-24-hours and

then extracted wth CHCL3 three tines (30 m X 3). The conbined extracts

are dried overni ght wididehydngniorphinag-5<me hyddazone sol vent is renoved by

evaporation to give a residue to which are added 30 mM of cold water. The

powdery solid is collected by filtration, washed with cold water until the

wat er bei rMheClOEdBpSundail bbtdfedC iging @hd peedire desdrideod!fot Bxahnpr 11heatdriitg e

conpound as a solid. Mkngp qi?4: 170-172' C EXAMPLEL

- (90f , 13a)fram thel componnd obfarmgd isExargplgd2hoxy- 17- net hyl - 7, 8-

di dehydr ogﬁi hi nan- 6-one N-oxide A m xture of conpound of Exanple 1 (720

ng) in H2 ?'10 m) is stirred at room 25 tenperature for 24 hours and

t hen extr adélgdg pbinee208-28°C(25 mM X 3). The conbined 17 extracts are dried

over anhydrous Na2S04 and the solvent is renoved by evaporation. 30 m  of

cold water are added to the residue obtained and the resulting powdery

white sol igh ] hke i a4\ th £ U2 L anol to give

the 1111 c EAAMEEEISZOETRKL Bropiefl nlra3s Pt dlos 33t k3
didehydromorphinan-6-one oxime

The title compound is obtained using the procedure described for Example 9, starting from
10 the compound obtained in Example 12.

Solid.

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

didehydromorphinan-6-one N-oxide

15 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 is collected by filtration, washed with cold water until the water being colorless, and

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

EXAMPLE 17 : (9a,13a)-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

25 temperature for 24 hours and then extracted three times (25 ml X 3). The combined



5 EXAMPLE 18: (9a, 13(x)-I-Brono-3, 7-di net hoxy-1

7- et hyl | mor phi nan-4, 6-dioll The title conpound is obtained using the
procedure described for Exanple 3, starting from the conpound obtained in
Exanmpl e 12. gqj!~ngpgi nt: 160-162' C EXAMPLE 19:

(9ct, 13cc) -1 - Chl or 0- 6- et hoxy- 3- met boxy-17- net hyl - 5, 6- di dehydro- 10

mor phi nan-4, 7-di ol The title conpound i d7obtai ned using the procedure
descri bed for Exanple 4, starting from the conpound obtained in Exanple 10
and repl acixigcthaRidiedbvEBimydroas Nagds O, SR the&i1vént iskefodddbevidpofatibh/PichnPO:
(9a, 13cc) -1 - Chl or o- 6- et hoxy4- hydr oxy- 3- net hoxy-17-net hyl -5, 6- . .

di dehydr oradroehi water Areozrisled)ip e Tsisiug jobtasncdandohn desullingbpaw deay white rhglid pe

o ocedur e RGELL A7y SHFURL GNP 1 IS, LE QR RS GRRRYS, ol ned i

7, 8-di dehydr onor phi nan-17-i um 6-one brom de The title conpound is obtained
from conmpound of exanple 12 subjected to the action of benzyl brom de. 5

Mel poi U pXRRMPER 18 : (90,130)-PBretio-¥\P dithettoX {7 e A3 imBrphinan-4,6-diol

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

the compound obtained in Example 12.

EXAMPLE 19 : (9a,13a)-1-Chloro-6-ethoxy-3-methoxy-17-methyl-5,6-didehydro-

10 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 NaBH4 by KBH,.
Solid.

15 EXAMPLE 20 : (9a,130a)-1-Chloro-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.

20 Melting point : 216-218°C.



O OWThe title conpound is obtained after treatnent of conmpound of Exanple
| in basic nmedium AtqgltQgp -206'C .-Qnt: 204 10 EXAMPLE 23 : (9cxl
3a)-1 -Chl oro-4-hydroxy-6-isopropoxy- 3-nmet hoxy-1 7-nethyl -

5, 6- di dehydr onor phi nan-7-one The title conmpound i s obtained using the
procedure described in Exanple 10 replacing absolute alcohol wth

i sopropylic alcohol. ,Veltogpvint: 216-238' C 15 EXAVPLE 24:

(9a, 13cc) -1 -Chl oro- 3, 7-di net boxy- 17- net hyl - 6- oxo- 7, 8-

di dehydr 0mMmﬁ24-:>(9a,<ib&g@%ﬁ&ﬁtﬁbI&}ﬁomﬂyﬁoﬁﬁmﬁgbth&mﬁieﬂm usi ng
t he procedure described in anple 2 replacing propionic anhydrid with
chl oroaceti ¢ anhydri d.7,8vdjdehyd rpmenphin A2 B7-has 6o riccb roRMARNVACOL OG CAL STUDY
OF COVPOUNDS OF THE | NVENTI ON EXAMPLE A: Acute toxicity study Acute
toxicity was evaluated after oral adm nistration to groups each conprising
8 mce (2fhehith &ndBuhd iJ BBtaiRl Mg cH@pEurRDSEHMARPHIAN 2 sagedted td thetkMad 8f
during the course of the 5 first day, and daily for the two weeks

f ol | owi ng bepedbiparde. The LD50 (dose that causes the death of 50 % of the
ani maj s) eval uat enonstrated the low toxicity of the conpounds
of th% in@@%%p%ﬁQMExﬁﬁbﬁﬁgﬁf Morris water nmaze test in the nouse The
anti-amesic effects of the cemspoundss of the present invention have been
eval uat ed

EXAMPLE 22 :

OMe

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

medium.

10 EXAMPLE 23 : (9a,13a)-1-Chloro-4-hydroxy-6-isopropoxy-3-methoxy-17-methyl-

5,6-didehydromorphinan-7-one

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

absolute alcohol with isopropylic alcohol.

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

didehydromorphinan-4-yl chloroacetate

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

propionic anhydrid with chloroacetic anhydrd.



10 using the Morris water maze test (Morris et al., Naturc, 1986, 319,
774-776) in the nouse and scopolam ne as anmmesi c agent. Kumm ng strain
mce (I 8-24g, Shanghai Experinmental Animal Centre) of either sex were
used. Mce were placed on the water naze (8x50x20 cn) and trained to find
the platform Follow ng the period of one day's habituation, each nouse
received 3 daily training sessions for d8ven days. Mce were 15 trained to
a criterion of finding the platformwi thin 20 seconds and with < 2 errors
of entering BHARMAEGULOGICAIASTUD OFCOMBOUNDS ORTHE INVENTIOMN S
reduced to one daily session until all mce net the criterion. Trained

m ce were randonly assigned to sub- groups. Conpounds under study were
dissolved in distilled water and adm nistered by the oral route 40 m nutes
bef ore behavioural testing. Scopolamne (5 nmg/kg, i.p.) was injected 20 30
m nut es bdEXAMRIE A 2 Xcutctoxicityitedy of errors and the tine for reaching the
platform were recorded. Data were expressed as neans +/- s.e.m

Statistical analysis was perforned using ANOVA foll owed by Duncan's

mul ti pl e- rangetdx@sty: witeswilhated SRBNGAI finSinfshalior RTBRUPS Sachf conljRisRizes Mite
invention were capable of counteracting in a dose-dependent manner (from
20 to 100 (a@t@ggrm@e)oa@bammelsiwma@éaewqgam}ay intgpyalsrdvsimgshe govnse ofdhe i s
wat er _maze- t e ' €. 0di h NG 0 S

ant | - Srmedle Byl S8 BP R BEHE TG MrTte R TBINENS (BASIFRS e

fol | owi ng deamudft SO % &P theSadpalsy wisnevaluatdd=andLddrenairated the halv trboeicipy af ftloe m =
15 s Exanple 4 ; Q Scopolamne: 3 ng/kg => Latency to find the platform =
55 s  Exarfgm@oundspftheduyemiofni ne: 3 ng/kg => Latency to find the platform =
35 s Example 4: 20 ng/ kg Scopolamne : 3 ng/ k9 => Latency to find the

platform= 25 s
EXAMPLE B : Morris water maze test in the mouse

The anti-amnesic effects of the compounds of the present invention have been evaluated

10 using the Morris water maze test (Morris ef al., Nature,1986, 319, 774-776) in the mouse

and scopolamine as amnesic agent. Kumming strain mice (18-24g, Shanghai Experimental
Animal Centre) of either sex were used. Mice were placed on the water maze
(80x50x20 cm) and trained to find the platform. Following the period of one day's
habituation, each mouse received 3 daily training sessions for seven days. Mice were
15 trained 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
20 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
25 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 :



Exampl e 4: 30 ng/ k9 EXAMPLE C : Social recognition in the Wstar rat 10
Initially described in 1982 by THOR and HOLLOMY (J. Conp. Physiol., 1982,
96 1000- 1006), the social recognition test has subsequently been proposed
by various authors (DANTZER et al., Psychopharnacol ogy, 1987, 91, 363-368
; PERTO et al., Psychopharnmacol ogy, 1989, 97, 262-268) for studying the
mer nocogni tive effects of new conpound8. The test is based on the natural
expression of the olfactory nmenory of the rat 15 and its natural tendency
to forgeff,Scepslamidecows eval uagi on of rporjsation, by recognition of a
young co% engric ani mal , by ﬂfaaupﬁﬂﬁé ?ptﬂfkﬂbﬁasﬁbt (21 days), taken at
random ils£xapipdedd f8r 5 mnutes in the cage housing an adult rat. Wth the
aid of a w4 i.C experi nenter observes the social recognition
R

behavi ou a —ANgeARASUINAThE pRatfoRy ersald duration. The young
rat i s theixampieoded 6rom the adult rat's cage and is placed in 20 its own

cage until_ the second introduction. The adult rat is given the conpound

under’te tScoaﬁla{nn}%:t m g]%%ﬁenég'sto itﬂe@ra%ﬂlbt—‘ﬁ@to the presence (5
m nut es) | giy youngg hgbke The social recognition behaviour is then
observed again and its duration neasured. The assessnent criterion is the

di f f er en¢eScpp@latine : dxpkssed in seconds, between the "recognition" tinmes
of the 2 COUW%! s. 3(%5 he ﬂ%tglﬂﬂyttg @Bt@? Hgﬁg%(i 58 difference (T2-TI)

rangi ng ﬁ%ﬁ?%li ) s"tO¥:836) s for doses ranging from3 to 30 ng/Kkg,

whi ch shows that the conpounds of the invention very greatly enhance
menorisation. As exanple, conpound of Exanple 13 at a dose of 20 ng/kg
showed a HXAMPBIE L 1 Bpcip] yecggnitioggn ghe ¥istar sabound of Exanple 5 a (T2-Tl)
of - 31 s. 21 EXAMPLE D Object recognition in the Wstar rat The object
recognition test in the Wstar rat was initially devel oped by ENNACELTR and
DELAGDUR (IBgiaHy .deBirded iRek982 W98BIOR knd 4TOEBPWANe(Jt €9mp. Phigsiskd] M2, tHee

3? Og;?gggﬁiﬂﬂéﬁ@%g E}iaéf,]s%t:%l ?‘e%t()igl\lliitigx te%I hzgshs%bsaergqiugr?tiy gerclegl prr]((;"psosztecs.I gy (\:/Qr%uaécz;[u roirss tics
(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

15 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

20 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.

25 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.



5 humans. This nenory test is sensitive to ageing (SCALlI et al., Eur. J.
Phar macol ., 1997, L25, 173-180) and to cholinergic dysfunctions (BARTOLIN
el al., Pharm Biochem Bebav. 1996, 53(2), 277-283) and is based on the
differences in the exploration of 2 objects of fairly simlar shape - one
famliar, the other new Prior to the test, the animals are habituated to
the environnent (an enclosure w thout aflobject). In the course of a first
10 session, the rats are placed (3 mnutes) in the enclosure, in which

t here aremml';ml Obje&GieBognitién ihmﬁtwma.o.fatexpl oration is neasured for
each object. Tn the course of the second session (3 nminutes), 24 hours
later, 1 of the 2 objects is replaced by a new object. The duration of

ex ﬂ o gtn Lgﬁl el ob; {zg gfgﬁliomé Gaahk @mt&}gsat w-gg"?mﬁac‘lrf}ﬁéﬁr@ﬁygted %glér@mmuw aﬁ(he

resse in secon bet wee ration tines for
the new ol)EICACObRa(BeHaor Btdie Rfeanil%&aﬁlob?é@) The tedtas bmdsm tbé spérgarmeuond

session. The control . aninpls, .previ ly .t ed W.th the. carrier t he
| P route %pwaﬁe&yeéctwé'fyo@ﬂ&aewpf?g (Lj?f’ %’Qp? aée“ﬁﬂ“es f’gl‘?ﬂsf’ F ‘6‘51“89%/ nd
the new olyyGehs.i ThifthenflRPlidst N seiBifivElo a gctscm £:341€ Fut.RPhhieacoP ] 5t

i ntroduced earlier has been forgotten. inals treated with a corrpound t hat
facilitat &5miéid8oynand |t@r\:hphmfreucedmflmcnynsekwﬂ@kl}{é ehaly, dbpent Biaghemh

osul 1. obiditel Ehot b ot Frav e FoERea o WGl edrE b RIRGiag o
doses rangi digectd 6Ofird; siniilar érﬁpag/dﬁg farhiag, hhé bmsném:ﬂnotr e theaeq oMo dbingdls t he
i nvention greatly enhance _nenorisation. conpound of Exanple 4

showed a (& habitypted do sheygnvironment @p engopye wthOQSarE@mWL@ the Qg0 kst ed
anoxiy@ in Eés?o‘?l Tﬁberdl?léfs]ogfa%&%i }n\f’rﬁlt&éflﬁcthé eﬂéloéd?g &O\RFHEHQH&eOJre tz“iﬁﬁrﬁ{cﬁﬁe“t

i nventi on have’been eva Kunmng strain nmice of either sex
wer e suppIqbgdtsbﬁhsmghmYoExmpraMentlalmeaéumedetbr €t ebjectCln ties eowksadértiye of

SRR T VAN AT TR TN RSN
The duration of exploration is measured for each object. The assessment criterion is the
difference, Delta, expressed in seconds, between the exploration times for the new object

15 and for the familiar object in the course of the second session. The control animals,
previously treated with the carrier by the IP route 30 minutes before each session, explore
the familiar object and the new object in an identical manner, which indicates that the
object introduced earlier has been forgotten. Animals treated with a compound that
facilitates mnemocognition preferentially explore the new object, which indicates that the

20 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.
25 EXEMPLE E: NANOQO; 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



i bitum Conpounds under study were dissolved in a 5 % pol ysor bat e-80
solution and orally adm nistered (50 ng/kg) 60 mnutes prior to the

adm ni stration of NaNO2 at a dose of 225 ng/kg ip. Lethality was observed
and the prolongation of survival was recorded. 5 The results obtained

i ndi cate that the conpounds of the present invention were able to increase
the survival of mice after an ip admini2fration of NaNO2. These results
denonstrate that the conpounds of the present invention possess patent

ant i - anoxiweighiglg 2D8r @ pretd ketiive EX haot-dighndirkeyolo und.givis fewdrmpt eyateoapound
of Exanple 5 shows a rol ongatjon of survival of 31 %at 70 _ng/kgp.o., 10
EYAVPLE. F/ibpHa tReaoundsa indes ulyi Wewsndiseriyad i f ox 4 ReLYsRTBa &S SR oo
tablets e al [ g redi : :

(B0t 13000 ERMRIsLr 8D nPReRS0 b prior G G R trmuion of NENOz at 4 dgsey,
______ | oopf 2Ry drgdisgyipr bethhlgg Waglobsarved and the prolongation of survival was recorded.

---------- increase - the- survival -of- mice- after -an- ip -administration- of -NaNQ,. - These- results - - - -
....................................... | og | act ose

.................................. 3 g 23 CLAIMS 1.
Conpgyinds {AMPIRFE (PhaRfalulicaRlompfifen © Y R6 RZ R 5 4

Formula for the preparation of 1000 tablets each containing 10 mg of active
ingredient:

(90,13 at)-1-Bromo-3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-4,6-diol....... 10g

hydroXypropyICEIIUIOSE .......eeouiiieeiieeiietceeetee e ettt vt e era e s e sseeaseesaeas 2g
15 WHEAL SEATCH .....eeiniieieee et e et eb e srbeeasesbe e baeeree s 10g
JACTOSE ...ttt ettt ae st ab e st b e e ba e et e eane e re e staenneean 100 g
MAZNESTUM STEATALE. ...c.verveeererieieriteieeire e ttetesteent e st e nte st e ereessesaessesssesseensassenssessnenseenseens 3g



R4 R3 wherein 5 0 R represents an alkyl group, 0 R2 represents a

hydr ogen atom or an al kyl car bonyl group, an hal oal kyl carbonyl group or an
aryl carbonyl group, '-R 7 0 Y represents a group NR7 NN~ Ror N', R z
wherein R7 and R 7, identical or differents, each represent an al kyl group,
and T 10 represents a halogen anion, 0 R3 represents a hydroxy or al koxy
group, a R4 and R 4 each represent a hydfogen atom or together form an

addi tional bond, or R3 and R4 together forman oxo or =N-ORs group (wherein
Rg represents a hydrogen atom or an @LAKYMSgroup), 15 0 R6 represents a
hydr oxy, al kyl earbonyl oxy (wherein the al kyl noiety can be substituted by
a hydroxy, al koxy, carboxy or al kyl oxycarbonyl group) or al koxy group, O
R5 and R 5 each represent a hydrogen atom or together form an additional
bond, 24 or R5 and R6 together forman oxo, ~NQ Zq or =N-NR oR, | group
(wherei n B9, ddnfpoundndf fiermdla (Bhi ch nmay be the sane or different, each
represent a hydrogen atomor an al kyl group), and X represents a hal ogen
atom 5 with the proviso that the conpound of formula (1) cannot represent

| -brono-4-hydroxy- 3, 7-dinet yLX7, 8- di dehydr or nor phi nan- 6- one,
it being understood that - "al kyl" an al kyl group containing 1 to 6
carbon atons which nmay be

@,

wherein
5 e R, represents an alkyl group,
e R; represents a hydrogen atom or an alkylcarbonyl group, an haloalkylcarbonyl
group or an arylcarbonyl group,
~ ~+_ 0O ~+_R,
® Y represents a grou NR,, _N or N
P group ~N%q, -~ ~Rr N

7 7
wherein R7 and R’,, identical or differents, each represent an alkyl group, and Z°
10 represents a halogen anion,
e Rjrepresents a hydroxy or alkoxy group,
e R, and R each represent a hydrogen atom or together form an additional bond,
or R; and R4 together form an oxo or =N-ORg group (wherein Rg represents a
hydrogen atom or an alkyl group),
15 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,



| i near or branched, 10 - "al koxy" neans an al kyl oxy group containing | to 6
carbon atons which nmay be linear or branched, to their enantioners and

di astereoi soners, and to addition salts thereof with a pharnaceutically
acceptabl e acid or base. 2. Conpounds of formula (1) according to claiml,
wherein R represents a nethyl 15 group, their enantioners and

di astereoi somers, arid addition salts tR&reof with a pharmaceutically
acceptabl e acid or base. 3. Conpounds of formula (1) according to claim1,

wherei n R2 replogReahs RQ tdpetied Gstth arddxv=N-OR|, br ENaNR j BiEgrdum(Wherein Ry, Ry,

di astercoi sonmers, and addition salts thereof wth a pharmaceutically
accept abl e aci @néRipaduch mgy be tegsamn fTdlitTerent gachyscaresent adydenesn alp™ of @ ai m
1, wherein R2 538ﬁ§§§B§S an al kyl carbonyl group, their enantioners and

di ast ercoi sonmers,” dn ddition salts thereof wth a pharnmaceutically

accept abl e aci dinarX kpssentdba hlogpwateds of formula (1) according to claim1,
wherein R2 represents an ethyl carbonyl group, their enantioners and
di astereoi soners, and addition salts thereof 25 with a pharnaceutically

bl i f il cl ai
accepi abl e %hpthgggmgthgt%g? S%pwgﬁuﬁgl% g%rtﬁﬂlsz') h@rés@it %ﬁfo%(gh B9diRyC! @l m

1, wherein Y represent elrr rs an

di ast er eoi s@ykdsnetinony- Edoethyb,8sdidtlsydréreompbinamnibtdnea phar maceutical ly
acceptabl e acid or base. +110 7. Conpounds of forrmula (1) according to
claim1l1, wherein Y represents a group 5 their enantioners and

di ast er eoi sQNRYSg uRtlersdsbdl thhiton salts thereof with a pharmaceutically
acceptabl e acid or base. 8. Conmpounds of formula (1) according to claiml,
wherein X represent salkyE'Hneans aa afityd group containing 1 to 6 carbon atoms which may be

linear or branched,

10 - "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.

2. Compounds of formula (I) according to claim 1, wherein R; represents a methyl
15 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.

20 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

25 with a pharmaceutically acceptable acid or base.



their enantioners and di astereoi soners, and addition salts thereof with a
phar maceutical ly acceptable acid or base, 10 9. Conpounds of fornula (1)
according to claim1l, wherein X represents a bromne atom their
enantiomers and di astercoi somers, and addition salts thereof with a
pharmaceutically acceptable acid or base. 10. Conmpounds of fornula (1)
according to claim1, wherein R3 represénts an al koxy group, and R4 and
R 4 together forman additional bond, their enantioners and 15

di ast er coig3 ONEdrpouRdsl ofdsthdul P(1) §&dording e ch@h [Wiwharein Mhasph@estal gralip WR,
acceptabl e acid or base. 11. Conpounds of fornula (1) according to claim
1, wherei n RSheipperantinmsrsa angldrdigsiereoisemsers, t i raddifiont i Bher & with  a

di ast er coi songy. .t . reof with a pharmaceutically
acceptable a |3§%?C% acsazlgq%épg%.lé%ér%ro%%gs of formula (1) according to claim
1, wherein F'~ represents an OH group, their enantioners and .

di astereoi soners, and additjon salts thereof wth, phar maceut i calt.y©
accept abl &-adiUnrpungseiiormpyl (@cﬂ‘fﬁ?féﬁ’@stoﬁ;a‘mdrWBFré“KaY)re%fEieﬂFscﬂ #§'R e Thgi m 1,
wherein R6 1 qR&ies eRimioftars 2hdt)! GRLBRBKLA%Y ILAURAABE! Tsalt aiHctRIE Mg AN

di ast er eoi soners, and addition salts 25 thereof with a pharmaceutically
accept abl e aghdrmpacebiacdly ap&ptable ac@boplasads of fornula (1) according claim
1, wherein R5 and R6 together forman oxo group, their enantioners and

di astercoi sonmers, and addition salts thereof wwth a pharmaceutically
accept abl e, ac@can%Uunaﬁsﬁfonﬁﬁl.a (GBS RS0 @fairthar WHkRid Lrepesdtst Eoshcdtom,],

wherein R5 and together forma 5 N-OH group, their enantioners and

di ast er eoi sorfb¢is | engHoBgHi t4ndn dagtersoisoraersof andy, additipnp Haksra derqaf c Jyithy a

accept abl e aquﬁn’g%ceﬁ%ﬁ?’ a@&pg@ﬁ,’é@?&’&dba%. formula (1) according to claim1,
3cc)-T-chforo-3, 7-

which is (9a,

10 9. Compounds of formula (I) according to claim 1, wherein X represents a bromine atom,
their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

10. Compounds of formula (I) according to claim I, wherein Rj represents an alkoxy
group, and R4 and R’y together form an additional bond, their enantiomers and
15 diastereoisomers, and addition salts thereof with a pharmaceutically acceptable acid or

base.

11. 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.

20 12. 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.

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

25 thereof with a pharmaceutically acceptable acid or base.



di met hoxy- | 7-nethyl -7, 8-di dehydr onor phi nan-4, 6-diol. 17. Conpound of
formula (1) according to claim1, which is (9a,13a)-l-chloro-3,7- 10

di met hoxy- | 7-nmethyl - 4- (propi onyl oxy) -7, 8-di dehydr onor phi nan- 6- yl

propi onate. 18. Conpound of fornula (1) according to claim1, which is
(9a, 13u) - I -Brono- 3, 7- di met hoxy- |

7- met hyl - 7, 8- di dehydr onor phi nan- 4, 6-di 0126 19. Conpounds of formula (1)
according claiml1, which is (9cc,13a)- | -Bronp-4-hydroxy-

3, 7- di net hexyCdnpdmidhyt formBladildebydignaiiphi ,netteréin Raeand R gtegetidy f@%h an oxo
Compounds of fornula (1) according claim1, which is (9(X 1 3cc)- 1

- Br ono- 4- hydrQ4p. thely_gljapemersyand, diastepropspmers, qang; addilion saky Srarseinwehohe

N-oxi de. 21. AS 19 acd DhIM &id &) pRecording claim 1, whichis
(90E, 130¢) - | - o%?ﬁ"fl]l?} Foﬁg’y@ id & bRe
3, 7-di net hoxy- 17- net hyl - 7, 8- di dehydr onor phi nan- 6- oneN- oxi de. 22. Conpounds

of formul accor,di to.claim11,. havjng the configuration sho b 20
Porm o ( et Lompoigps f et Bseouing dal 1, Ny Rh R ph &R Sophtribrg’a g

R3 ang addi ti-ennsaldis ofdif) aRir ahflodeR Rl WRGRYSIISAdrY, 200 GABBR sAtAHERPT
base. 23. Process for thé preparation of conpounds of formula (1) according

to claim1, ‘ita?abarmargdigallnacckptablelaeideoribgsaysed as starting material the
conmpound of formula (11)

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

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-

10 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.

15 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

20 formula (I') :



MCO HO N, MC (11), 01 5 Owe obtained by extraction starting fromthe stem
of Si nomenum acutum according to Figure | below : 28 Sinonenurn acuturn
reduction to a powder ~extraction with 95 % et hanol evaporation ethanolic
extract dissolution in 2 %HC insoluble portion acid solution traction
with CH202 CH2Cl12 acid solution making al kaline with NHAOH extraction
with CHC13 aqueous phase organi ¢ phase?2f{CHC 3) evaporation residue
extraction with C6H6 ---1 insoluble portion benzene sol ution
crystallisation R—O X

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) :

N~Me an,

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

Figure 1 below :



Conpound of fo Figure | Extraction of the conpound of formula (I11) 29
which is subjected to the action of a hal ogenating agent such as S0202 or
Br-2 to obtain the conpound of fornula (1/a), a particular case of the
conpounds of formula (1): MeOx HO N Me (1/a), O Owe wherein X is as
defined for forrmula (1), which compound of formula (Va) is subjected 5 to
conventional chemical reactions to obtakh the totality of the conpounds of
formula (1), which nay be purified according to a conventional separation
techni que, @mBmeRMMech@sh If desired, into their addition salts with a
pharmaceutically dcceptable acid or base and are separated, where
appropriate, into |rédictioh spgpesdeiccording to a conventional separation
techni que. 10 24. vPharmaceuti cal conpositions conprising at |east one
conmpound of forrmulja (1) according to any one of clains | to 22 or an
addition salt thedﬁgﬁaMkhhwazQphamMaﬁﬁuticaIIy acceptabl e acid or base, in
conbi nation with e or nore pharmaceutically acceptabl e excipients. 25.
Phar maceuti cal conpositions according to claim?24 for use in the
manuf act ure of 1g;qﬁg»§@gpnts for the treatnent of deficiencies of nenory
associated wth cgrebral ageing and wi th neurodegenerative di seases such
as Al zheimer's disease, Parkinson's disease, Pick's disease, Korsakoff's
di sease, and frontal IoEe and subcortical denentias. 26. Use of sinonenine
and/ or si nomSMPARIESHRSUnds i n obt ai ni ng phar maceut i cal
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Figure 1 : Extraction of the compound of formula (1I)



20 compositions intended for the treatnment of deficiencies of nenory
associated with cerebral ageing and with neurodegenerative di seases such
as Al zheimer's disease, 30 Parkinson's disease, Pick's disease, Korsakoff
s disease, and frontal | obe and subcortical denentias. 27. Use, according
to claim 26, of sinonenine in obtaining pharmaceutical conpositions

i ntended for the treatnent of deficienc?gs of nmenory associated with
cerebral ageing 5 and with neurodegenerative di seases such as Al zheiner's
di sease, Par kihithas ‘ssbjekitsb@sthe actlinalf atattigeeatig, aghiarsselkaf $OL1gosBade pbamd

frontal | obe and subc ical menti as accordin o clag.m26, of
si noneni ne cHFFO mﬂ%‘n&ﬁ% ]a,{?/ﬁ);a ﬁ}cﬁﬁ’ééﬂﬁel“}’?é}i‘e coem?ﬂﬁéﬁ‘%i%ﬂ’émfla)ended for
the treatnment of deficiencies of nmenory associated with cerebral ageing

and wi th neurodegenerative dlseases such as Al zheimer's di sease, 10
Par ki nson' s di sease, Pick' sMé8Psg sakof f s di sease, and frontal | obe

and subcortical denentias. 29. according to claim 26, of sinonenine
conpounds of fornula (la) RF--Q R 5):::::\Y{(la), RBRRZ5R 4
R 4 R3 wherein RI, R2, R3, RAO" R 4 R5 R6 and Y are as defined in
claiml, in obtainlng 15 phar mace cqnmposi tions intended for the

treat nent of deficiencies of nene
wi t h neurodegenerative di seases
di sease, Pick's disease, Kor sgkt
subcortical dementi as.

ISsocTHtgf. Wi th e{ebral agei ng and
as AIzhelner d dease, Parkinson's
di sease, and frontal | obe and

wherein X is as defined for formula (I), which compound of formula (I/a) is subjected
5 to conventional chemical reactions to obtain the totality of the compounds of
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.

10 24. 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.

25. Pharmaceutical compositions according to claim 24 for use in the manufacture of

15 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.

26. Use of sinomenine and/or sinomenine compounds in obtaining pharmaceutical
20 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:
(9c(, 13cc) - 4- hydroxy- 20
3, 7-di met boxy- 17- nmet hyl - 7, 8- di dehydr or nor pbi nan- 6- one hydrazone;
(7(x,9(x, 13(x)-4 31 hydroxy-3, 7-di met hoxy-17- net hyl nor phi nan- 6- one;
(7P, 9a, 13U) - 4- hydr oxy- 3, 7-di - net hoxy- 17- et hyl nor phi nan- 6- one;
(9a, 13cc) - 3, 7- di net hoxy- 17- net hyl - 6- oxo2%, 8- di dehydr onot phi nan- 4-yl
propi onate; (9cc, 130c)-3,4,7-trinmethoxy-17-nmethyl -7, 8-di de-
hydr onor phi n@arlénsngs disease, Pick’s disease, Korsakoff’s disease, and frontal lobe and
(9ct, 13(x) -4-hydroxy-3, 7-di net hoxy-17-rnethyl -7, 8-dide 5
hydr onor phi n&R0® defRpnas.
(9(x, 13a) -3, 7-di net hoxy- 17- net hyl - 7, 8- di dehydr o- nor phi nan-4, 6-diol; (9cc,
13a) - 4- hydr oxy- 3, 7- di et hoxy-1 7-net hyl -7, 8-di dehydr o- nor phi nan- 6-one
N- oxi de; (29cd]st3ajcofdimgritonclaiBn 26dofrehdroznind i oitainyd gnphaphaceatieal-cogipositions
|4] E [ g)g(;:/][ ! i?gi%}slgﬂeg%gg (gl‘)n(%tegaagler?tl ontE e?i?:f ci%s7 o%e%lry Zs’sgcig{egevsr/%g E:grgl!))rgi Qéeri]r?gn 6-y
(90c, 43a) - 3, TndiwiB! iaxtetdnerRVaNisedscs RO APACORYhO¥EYs QisBastOParkinson’s disease,
di dehydr onor phi nan-6-yl propi onate
(9(x, 13a) - 17 Piekis gisease Hgensakoff 8 dipease ramdHrnnfal lobe and subcortical dementias.
17- et hyl - 7, 8- di dehydr onor phi nan- 17-i um 6- one brom de;
(9U, 13(x)-17-ethyl-3,7-
((jigmag-ggxg’-ZSY-U&I BydordinS 6l ictiedyZh, OTo i dharie- dompatiidd B obiatiingd phdintReutical
a, t)- .. . L . :
17- et hyl - 4- hyamgesitiansy ingended Hox hei treatpenty oL deficienciss i dreRowpRisPEaed Mithum 6-
one br om de;ce{egﬁa?f ’aégﬁ%' %d( %ﬂzﬁéﬁk@%}ﬁe?atyv'edaig&ts&o§1YC'hlzs' mﬂehﬂ«lzr’ s7 dfgeés%,
di dehydr onor phi nan- 6-y enzoat e;
(90c1d.3a) - 4- Padkinson’s3 disedsenel iy disFasae thorbakoft; 8 -disedssh yahdo fiompli oda - 8ady|

benzoate; (9a,130L)-§-hydroxy-3, 7-di net hoxy-17-
nethyl-7,8-d?@@ﬁ?ﬂ%%aﬂpéﬁpﬁan-4-yl benzoate, in obtaining pharmaceuti cal

conpositions intended for the treatnent of deficiencies of nenory
associated wwth cerebral ageing and with neurodegencrative di seases such
as Al zhei R8r 'Useqacsarline toxpdpimadic phsiaemenige serapeundppeforgulgi(fBase, Kor sakoffs
di sease, and frontal | obe and subcortical denentias. 31. Pharnaceuti cal
conpositions conprising sinonmenine or a sinonmenine conmpound, in

conbi nation with one or nor K phék tically acceptabl e excipients, for
use in the

wherein Ry, Ry, R3, R4, R's, Rs, R's, Rg and Y are as defined in claim 1, in obtaining
15 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.

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

20 3,7-dimethoxy-17-methyl-7,8-didehydromorphinan-6-one hydrazone; (7a,9a,13a)-4-



treatnment of deficiencies of nenory associated with cerebral ageing and

with 25 neurodegenerative di seases such as Al zhei ner's di sease,

di sease,

Pick's disease, Korsakoff s disease, and frontal | obe and

subcorti cal
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20

25

31.

denenti as.
31

hydroxy-3,7-dimethoxy-17-methylmorphinan-6-one;  (7B,9a,13a)-4-hydroxy-3,7-di-
methoxy-17-methylmorphinan-6-one; (9a,13a)-3,7-dimethoxy-17-methyl-6-oxo-7,8-
didehydromorphinan-4-yl propionate; (9a,13a)-3,4,7-trimethoxy-17-methyl-7,8-dide-
hydromorphinan-6-one; (9a,13o)-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,13c)-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,13a)-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.

Par ki nson



