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ove 5 re hydrogenation. WO
2009/ 092912 -2- PCT/ FR2008/ 001558

in particular, attempts are being made to limit, in morphine compounds, the
presence of a,B-unsaturated ketone compounds, due fo the supposed
toxicity of some of them. Preferably, morphine compounds exhibit a content
of a,B-unsaturated compounds of less than 100 ppm.

The document WO 2006/084389 provides for the reduction of the content
of a,B-unsaturated compounds by selective hydrogenation. In this context,
the document WO 2006/084412 recommends converting the hydroxyl
B-ketone group beforehand to a leaving group with acetic anhydride and
then selectively’ hydrogenating it. Furthermore, the document US
2006/0111383 provides for the acidification of the mixture to a pH of less
than 6 and for the optional heating of it above 55°C before hydrogenation.
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However, hydrogenation generally involves the use of
catalysts, the conplete absence of which in the fina
product is subsequently very difficult to ensure.

TineO do09yeo29120 2007/ 062184 & ovi des for PIﬁ)sTIFBrZﬂOBIOMSSS
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conpoun present

mmeommﬁ@u'ﬂ%&f %W?‘npk'f's’t FHW&PQ( it Eé’q'?“'af a low

aféBhf&iﬂlo@b% uRERRFated @mMpturaddi t | on product formed
fromthe 35 nor phi ne conpound. According to a second
aspect, the invention is targeted at a conposition

This aim is achieved by the process according to the invention, which

comprises a stage of treatment of the crude product in a basic medium
under conditions capable of resulting in the 1,4-addition to the conjugated
ketone, also known as Michael addition.

Consequently, according to a first aspect, the invention is targeted at a
process for the preparation of morphine compounds comprising a low
content of a,B-unsaturated compounds, comprising the stages of:

(i) bringing the crude morphine compound into contact with a base,
at a pH of greater than 13, under conditions which make
possible the Michael addition reaction on the a,B-unsaturated
compound(s) present;

(ii) separating the morphine compound from the reaction mixture;
' and
(iii) if appropriate, separating the addition product formed from the

morphine compound.

According to a second aspect, the invention is targeted at a composition
comprising at least 99%, preferably at least 99.5%, by dry weight of
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nor phi ne conpound or one of its pharmaceuti cal |
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nmorphine in particular by the nature of their

SMW and by the nature of the bonds. Mre
'S ly, they are 3-hydroxynorphi none

derivatives corresponding to the follow ng formula

Sfr) thé Bceouft h itbflovis Bthe! exbldssidh Whiofdhind cdRpounds” is

r tOAMEBAR ICOFARP LS WIER aast@éiuroegrgﬁlg{,fo?t%a?g morphine
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context of. the present invention: - a - a

o6, MosP iR A HaLTah b HAtahs of Thelr SubfaiugiCpd by the
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SRR e B PRI RRp i e o beerel e
isobunt%, tr{-butyl "and peniyl groups and the Iike;

a cyclo C8) al kyl group is understood to nean a

cyclic al | group 25 conprising between 3 and 6

car bon at venti on may be made, by way of exanpl e,

of the cgcl oyl , cycl obutyl, cycl opentyl and
cycl ohex N\/RZ
O
7
H
in which:

R1 represents a hydrogen atom or a hydroxyl group and
R2 represents a hydrogen atom or a (Ci-Ce)alkyl, cyclo(Cs-Ce)alkyl or
(Co-Cg)alkenyl group.

in the context of the present invention:

-a (C1-Celalkyl group is understood to mean a saturated, linear or
branched, aliphatic group comprising between 1 and 6 carbon atoms.
Mention may be made, by way of example, of the methyl, ethyl, propyl,
'isopropyl, butyl, isobutyl, tert-butyl and pentyl groups and the like;

-a cyclo(Ca-Ce)alkyl group is understood to mean a cyclic alkyl group
comprising between 3 and 6 carbon atoms. Mention may be made, by way
of example, of the cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl
groups;

-a (Cy-Cgalkenyl group is understood to mean a mono- or
polyunsaturated, linear or branched, aliphatic group comprising, for
example, one or two ethylenic unsaturations and comprising between 2 and
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a nono- or polyunsaturated, |inear or branched,

al i phatic group conprising, for 30 exanple, one or

t WO 2008Ya8R291 2unsat ur at i ons -ghed conpri si nfQKFR20A8001558
and WD 2009/ 092912 -4- PCT/ FR2008/ 001558 6 carbon

atonms. Mention may be made, by way of exanple, of the

vB earbonyaderps. Mamtiopomplidie: | macbﬂ domay ehexamplsmof the vinyl
NgFy nor phone, oxynor phone 5 and nal buphone are
particularly targeted. The expression "a, 5-unsat urat ed
conpounds” is understood to nean conpounds conpri sing
aHgdrdrherphond, i malbxene] aalireéXopesindrorgmofphdne, oxymorphone

o pelbeoR® S E UG Wioed. ey e ot by
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B e YRR v BUE RO RSTIETES FPEREPgnding to
t"ﬂe)’fOﬁDWInga‘p&ﬂdldejr oxymor phi none derivatives

corresp%ndingtothefollovving 20 formula (111): HO 3
o N RL ' |

(1
in which:
R1 and R2 have the same meanings as indicated above.

The expression “product of Michael addition to the a,B-unsaturated
compound” is understood to _mean the corresponding saturated
hydroxylated compound. More specifically, they are
3,8-dihydroxymorphinone derivatives corresponding to the following
formula (11):

HO3.

6
o 3 "oH
()

in which: ' -
R1 and R2 have the same meanings as indicated above.

i
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meani ngs as i ndi cated above. 25 WD 2009/092912 - 5-
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conpounds essentially conprising a norphi ne conpound
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ax{x dey Mo e spondersteod to mean a
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5 PAerivie =¥ sl apen g shefietatpurt’ o %l 0
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t
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derivatives correspondl ng to the follow ng forrrul a

“I'Né ‘ex) Qlcﬁil“ er Qesgﬁ'in Rtom th@alﬂb%ond&méaﬁo%ﬁbﬂon is

as_1ndicat
ammgméheoﬁmﬁ? F geRiing dom e geRFian Bhehe enolate
Cwhkh Onhé@ atkefdneg. eadbieonspedcifically, they are bishydroxymorphinol-

morphinone derivatives corresponding to the following formula (IV):

V)
in which:
R1 and R2 have the same meanings as indicated above.

The expression “product resulting from the crotonization reaction” is
understood to mean the dimer resulting from the dehydration reaction of
the aldol. More specifically, they are bishydroxymorphinene-morphinone
derivatives corresponding to the following formula (V).
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dehydration reaction of 20 the aldol. Mre

specifically, they are bi shydroxynorphi nene-nor phi none
dWO\RN09/0E294@ r espondi ng t e & he fol | owi nGCTIFREDE8/001558
(V): WO 2009/ 092912 -6- PCT/FR2008/001558 HO O R1

-R2 00 Rl R2~-N (V) in which: Rl and R2 have

t he sane 5 as indicated above. 5 The invention
is based on t surprising observation that the
content of @ nsat ur at ed conpounds in particular

doubl e bond- in the 7 and 8

DI PRL_NerF i Ng conjugated to a ketone
o' i n nor phi ne conpounds can be
reduced bycaddltlon of M chael type of the hydroxide
ion.to the doyble bond. 10 Process Consequently,
according to '9 aspect, the invention is targeted
at a proces ‘ prQ¢par ati on of nor phi ne
conmpounds cRAT | ow content of a, 3-unsaturated
conpoun g 2 the stages of: 15 (i) bringing
t he crude TWor phi ne conpound into contact ‘with a base
under o®hditions which make possible the M chae

t hose conpri's
posi ti ons of

- addition reaction on the a, (3-unsaturated conpound(s)

pinewkich; (ii) separating the norphine conpound from

<R AEPRR [T S medfihos g iloated BboBEPY DB 21 €
The invention is based cn the surprising observation that the content of
a,B-unsaturated compounds, in particular those comprising a double bond
in the 7 and 8 positions of the morphine ring conjugated to a ketone in the 6
position, in morphine compounds can be reduced by addition of Michael
type of the hydroxide ion to the double bond.

Process
Consequently, according to a first aspect, the invention is targeted at a
process for the preparation of morphine compounds comprising 2 low
content of a,B-unsaturated compounds, comprising the stages of:
(i} bringing the crude morphine compound into contact with a base
under conditions which make possible the Michael addition
“reaction on the a,B-unsaturated compound(s) present;

(ii) separating the morphine compound from the reaction mixture;
and
(iii) .if appropriate, separating the addition product formed from the

morphine compound.

Advantageously, the process additionally comprises the subsequent stage

of:

(iv) converting the morphine bompound to a corresponding
pharmaceutically acceptable salt, in particular to the
hydrochloride.
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nor phi ne conpound. Advant ageously, the process
additionally conprises the subsequent stage of: 25
[ converting the norphi ne conpound to a

(iv

CW&@QQSMZ’@QZ phar naceut i callly accept abl BCIAR2008/001558

particular to the hydrochloride. W 2009/092912 -7-

PCT/ FR2008/ 001558 The condi tions which make possible . .
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c i1 e ! a

oS, LorHed st bl 1 dnb tfedtrelt B Hal ok BierCbBlow by
(wpy of illustraipdcess described is carried out: by

i ntroduci ng the crude norphi ne conpound into the base;

10 - at a tenperajyre of 20 to 25CG. - wt _cont act
 Bratololy. 430 Akl thedrRbess desriitgd s cafiad At m

exhi bi by ngrcmL?Zrthﬁ;IsteggB% eforbhime do%np@dzmim;tmg@bséac. og
greater, t han . )y, stage (ii) is carrie

out by""[p"?l E%PB?'Eaélt”ieo?{i%?%%ﬁ's advant ageousl y

obt ai nedh aycardacttiron obfess th_aplpna!hoz,irh@wcag_Ent, in
particyl ﬁrmé‘@iuﬁ{:bghibﬁtng% th-l bf Hré epfﬁﬁﬁgpbﬂy&ﬂé?égﬁsly of
out at the sanme tine as stage (1v). 20 According To a

pr ef er gre@tenthafitdent of the process, the morphine
conmpound i s nal oxone. Preferably, the a, (3-unsaturated

c ound i 7,.8-di dehydr qQnal oxone. ..Th
BBt Sao 01§ FOCih Gl P seRatian SuREf € Bfyantageously
soivtaireding ad@fion ayp achauteatizimgrageantyiol particulst amdaidd and

.non-toxic reactants; to obtain a norphine conpound of

very high purity. The process nmakes it possible in
pStadecliil) 48 prafetabherarried qited the same tingRagFiage (vt ed
conmpounds bel ow regulatory threshol ds and generally

bel ow t he detection threshol d. 30 The addition .
cAeRIdINgs 1P oAmPRelgredh pMRISHMENE ofndhe apfopsss . fig morphine
rESHPOuRE is naloxone. Preferably, the a,B-unsaturated compound is

7,8-didehydronaloxone.

The process according to the invention makes it possible, by simple and
rapid treatment involving standard and non-toxic reactants, to obtain a
morphine compound of very high purity. The process makes it possible in
particular to lower the presence of a,B-unsaturated compounds below
regulatory thresholds and generally below the detection threshold.

The addition compounds formed are hydrophilic and can for this reason be
easily removed. Advantageously, this removal takes place during the usual
purification and in particular during the conversion to a pharmaceutically
acceptable salt, for example during hydrochlorination. The purification can
in particular comprise a stage of filtration, for example through alumina.

The process described can thus be employed without major modifications
to current and registered procedures.
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The purification can in particular conprise a stage
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exanple, in "Advanced Organic Chem stry"” by Smth and

955" G0 ke bl of thEctbid Ponfifborilidated wiy the ketone
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reacti.on rmn e basis_.of th . S Or, Y

L RARE Sotlald heBuoREsTARs HBTsaBidf faihglin Halis of the
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7 ' na . hhi ; 0 ' d i
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B&s@PRLagtifEAnveIteHtaBt hydr@xyoRIO@nayRY: BaSmEEBIRA-
Reaction Schene 1: M chael -type addition to
7, 8- di dgydranal oxone Due to the presense. o

addi ti onal ay oxyl group, the conpound fo 20 by

the reactig s_nmora.hydrophilic and can, =

appropri abe, pasi lly separated fromthg ne

conpound. N Base Treatment N
o) 0 OH

8-Hydroxynaloxone

Reaction Scheme 1: Michael-type addition to 7,8-didehydronaloxone

Due to the presence of an additional hydroxyl group, the compound formed
by the reaction is more hydrophilic and can, if appropriate, be easily
separated from the morphine compound.

According to a specific embodimeht, ‘the compounds formed by the
Michael-type addition reaction are separated during the usual subsequent
stages of isolation and of purification.

-The Michael-type addition reaction takes place in competition with
secondary reactions, in particular the aldol condensation and crotonization

reaction.

The aldol condensation reaction is illustrated in Reaction Scheme 2 below
for the example of naloxone. The dimeric product formed is relatively
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According to a specific enbodi nent, the conpounds

formed by the M chael-type addition reaction are
separated during the usual subsequent 25 sta of

i WD 200840929420f purificati ed.- The M chaePCih 32008/001558
addi tion reaction takes place in conpetition wth
secondary reactions, in particular the al dol

clydrenbiliei Breamiprcthin irases bepasiiy epesred g supsrauent
Cﬁﬁ@éé‘%ﬂs’o@lldn% bPpurificatibhust rated in Reaction

Scheme 2 below for the exanple of paloxone.. The
dinmeric product forned is relatively WO 009/ 092912

-9- PCTI FR20081001558 hydrophilic. |t~g= fch this
reason. be easily separated during sudsee st ages

of isol atjon and of purlflcatlon HO ; fJ70—|

et ol d0l
&&olconﬂamwa%e% sc';, -

"Aldol"
( €,7 Naloxol-Naloxona)

Naloxone

Reaction Scheme 2: Aldol condensa'tio'n of naloxone

: *Crotonized”
"Aldot" (6" 7-olefin of 6' 7- naloxol- naloxone)

{ &', 7-Naloxel-Nalaxone)

Reaction Scheme 3: Crotonization of naloxone

‘The crotonization of naloxone results in the corresponding dehydrated
compound. The reaction is illustrated in Reaction Scheme 3 above for the
example of naloxone. It has been established by structural NMR analysis
that only the compound with endocyclic unsaturation is formed.

Crotonization is an irreversible reaction, in contrast to the aldol
condensation reaction, which is in equilibrium with the reverse reaction,
known as retroaldol condensation. Furthermore, the compound resulting
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| Iawve%r atdlg%%b?zgglrp s%llqg%\'dr ﬁ%ﬁ?@ p\ﬁrgpé%(n)eoqecﬁﬁ‘é{g%esloﬁ/ hR&n the

pempearatuae i tomoR0 to 25C, generally constitutes a
good conpromi se. It is particularly preferred to carry

out the reaction at anbi ent tenperature, w th
ha aeiastion rteaperatiee feuns10 a0 Soeab| war&rcglﬁag‘@m 20 to 25°C,

dﬁérérhweoheme@rsré gao@@brrrmohrse G .gcb%rrmn@ﬁw aﬁaf@ﬁed to carry

d al
pcp\gctgé g@gc?tfqgrg;tsémbrent ¥en2|ggra?ure wrthou? P\ant?n%ngre goolrng means.

The specific stage described is carried out on the crude morphine
compound accessible by one of the known conventional processes, for
example described in “Chemistry of the Opium Alkaloids” by Lyndon F.
Small and Robert E. Lutz, Supplement No. 108 to the Public Health
Reports, US Government Printing Office, 1982.

The crude morphine compound obtained by these processes generally
exhibits a content of a,B-unsaturated compounds of less than 1% by

weight, generally between 0.1% and 0.2% by weight.

The process according to the invention makes possible the Michael-type

" addition reaction on a,B-unsaturated compounds present in the crude

morphine compound.
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exanpl e described in "Chem stry of the Opium
Al kal oi ds" by Lyndon F. Snmall and Robert E. Lutz,
Suppl emrent No. 108 to the Public Health Re
2009/M92912nt i ng O fi ce, - 1982. 30 The E’n‘deER20031001553
nor phi ne conpound obt ai ned by these processes
generally exhibits a content of a, g$unsaturat

Jhmmgg werphie qomapeund iy geRerajly disgelved dp gn appropriate

- bsgnesn a@véﬁﬁa@@du@lyﬁﬁ/@hﬁews Gblutlohrhkt |s)pmfe%1@mahdlsng1tlon

the. inventio ble .the M Y,
L pRDi S BaReaTURtOR o, (1908 /BRI SHIPpNRd.ofRetwedh 5 and
pE8%eby weighthe crude nor phi ne conpound. WO
2009/ 092912 - 11 - PCT/ FR2008/ 001558 The crude
nmor phi ne conpound i s ?enerally di ssolved in an
appe dpseatsed isopiederablyaa adionggiesraanic basaqgsie@uas alkali metal

SR d’t"o'xﬁfés ldnd! alldIREes A emfe@an hieroseledt i N pdriicular sodium
exhi bi t concentration of crude” norphi ne conpound of

bBYQ@éW%O’MaS%'H% rﬂé'ﬁﬁht 5 The base used is

preferably a strong inorganic base, such as al kali

"EhLamBich 8 b45S R AAR 1 68 DufieBhelit B fiipnine
hgampeidd .inddvatheGanemmtly, ibfrepresentssatpleasks asiujvalents, indeed
eé\?&'?satv"'ié%erﬁsgﬁﬁta!%ﬂ d, h@alEBl‘éEﬁH Rith %QBQ&”% the morphine

epresents at

cBUMPaLBe Brefeﬁa@éedhe M*O&tmlwgte@*%ﬁﬁ Pi&\ el greater than 13

cat évéﬁt&%r%feh th&s B4C Useowlingusgsreferasly s mpeendf a base in
Pr ef er %gﬁo[ﬂ% reaction m xture exhibits a pH of

gF%’é‘f%}r"’l ONor even of greater than 14. Use will
thus preferably be made of a base in 15 concentrated

Sibg' oﬁ:ecgnkévfggr g%??éf&gl Esﬁg%rﬁéa[ﬂ%' %ctﬁﬂn?@aﬁ%dr@ﬂ in a

wsirehglyi bésis riediumpvhichorliatsi dhe agmiouablf Aol Available for
E%Sﬁiizé% don. 20 According to a preferred enbodi ment,

e solution of norphine conpound is introduced into
the base and not the reverse. This alternative form

ka@#Brdtg E@‘é%r&ﬂerﬁélﬂémwmméﬁwltﬁl@SOmtmamﬁ morphieelicompound
Wlns mr}rodsuc%hr %tc? the base and not the reverse. This alternative form,
known as reverse pouring, provides a reaction medium which is strongly
-basic at all times. -

The process according to the invention can be carried out simply and on
conventional equipment.

The morphine compound is brought into contact with a basic medium,
preferably with stirring. The reaction medium is preferably maintained at a

- temperature from 20 to 25°C.

The contact time of the reaction mixture is preferably short in order to place
the aldol condensation at a disadvantage. This does not present a problem
in terms of conversion as the Michael addition reaction is generally
complete in 10 to 40 minutes and most often in 20 to 30 minutes.
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basic at all tinmes. 25 The process according to the

i nvention can be carried out sinply and on

conventi onal equi pnent. The norphi ne conmpound is
bWOJ@N09/0829120nt act W th a-Hasi ¢ medi um PCIFR2008/001558
preferably with stirring. The reaction nmediumis
preferably maintained at a tenperature from20 to

260. cohelusiont attthei ieaction geneesdlyt alter iasst than jone hour, the

pfﬁcf.‘%ﬁ%e\édﬁuﬂ?fst né | 7 ggﬁr Ir} Qrdﬁr%‘ﬁmltt f?\% ey temperature and

condensation at a vant age. hi s does not g@@
athMsolsT@anization nreastings.oft tsorW%ftef#QJﬁ i newralize e reaction

agiktuted By gPadial @idit ndsme halitralizi gte in 10 to 40
m nut es %nd nost often in 20 to rggcj)a?nénutes

2009/ 092912 -12- PCT/ FR2008/ 001558 On concl u3| on of
t fige rmeadtalizing appre vall Igyenefallqrbé anoridimany eoiel Wbich, is tstrong or

[ g t
28k 41 BRI o ey B b Bacete
i acids ape epaitisblaslyt preferedal Neetralizationads i eatried S?Ubrlé"t" the
bihIpRifE2! cRAFbIAPL N p %c@taﬂ&é’t r@bhéifa‘ﬂg agRt morpAiRe product

neutéal I zing agent W | r or di

WRTESP!T %e%@?@ﬁatrator W@&i@ @B‘\‘i}grﬂ?’g 8F erﬁ@s\rpgea i/!?etcwee“ pH
Hgdineicfgd.ori c acid, sul phuric acid or acetic acid are
particul arly prefer’red Neutralization is carried out
until the norphine conpound precipitates. Generally,

t ibe rawlighpnodupt Edsuisetlieptly sepatated Srem theueagliommixture by

TR ARG r SBImBKAPhafin Dot ween pH

solrd'pro I's 'subsequent |y separ at ed
fromthe reaction mxture by conventional nethods,

f PlitrSOH PPN f4 | poRi T Afedidi, FslidH add oamhhn@ugéa particularly

pol ar medi um such as al um articul

aav\aaﬂfag%%% 3% T imaksed ﬂﬂé bfeief? G fﬂgﬂ’ of the more
afjdroixylated compoumds, in madﬂwtaﬂ theegld claogmalendationm products.
particular the aldol condensation products. 20

General Iy, the norphine conpound obtained, in the
sGlevatally, bz endrphime tampeund etained yindbe ssivatad thasg form, is

PEGS BRI nv¥rt8E 6 R BRAM S Utical aBedgthslel SHlt, in particular
to the hydrochloride, mucate, hydrobromide, stearate, pamoate, napsylate,
2-hydroxy-5-(1,1,3,3-tetramethylbutyl)benzoate or 3,5-bis(1,1-
dimethylethyl)-2,6-dihydroxybenzoate.

This stage can be carried out by reaction of the morphine compound
obtained with the corresponding acid. Generally, the base is not very
soluble in water and a solution of the morphine compound is thus prepared
in an appropriate solvent, for example acetone. After addition of the acid,
the salt formed is separated, for example by precipitation.

The salts of the dimeric compounds resulting from the aldol condensation
and crotonization reactions are more soluble in water than the salt of the
morphine compound. Their content can thus be reduced during this stage.

The morphine compound or its salt thus obtained can, if necessary, be
further purified according to known methods, for example by
recrystallization.
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to the hydrochl oride, nucate, hydrobrom de, stearate,
panoat e, napsyl ate,

2- hydroxy-5-(1,1, 3, 3-tetramet hyl butyl ) benzoat e or

WD [2068M9291@i net hyl et hyl )- 23 6- di hydr oxyB&T#c82e08/291558
This stage can be carried out by reaction of the

nor phi ne conpound obtained with the correspondi ng

acid. Cenerally, the base is not very soluble in

V‘P&r@tﬁer‘?‘fﬁkﬁ'ealt%'rﬁ)%é@l’é @; ?Igt'%ﬁ fsl? mwoggrmexgﬁnf Sorhpoend by
D EBRaNA of K19 oNa T batCaler BHAERIh Ay e al
forrred i's separated, for exanple by preci pitati on The
[ts ,of the d| r|c ounds, r i
Rekstofi i ek aPErhagRUS (ARPoRt A1, onPEaipR ol Sompounds
nmseftml trohre tha mactm:n tdrath fitame thel seafndame rem:hqma ee thus
e
dt o MR SUGREN BN SRR SRRCSPIARBEL RN  stage
o‘bﬁ%qiﬁiw pfawdeﬁffor]ﬂ%%@ywe be further purified
according to known nethods, for exanple by

rgcrﬁstalllzatlon WO 2009/092912 13-
001558 Furthernore, it is p055|ble to

~obtain the anhydrous rmrphl ne conpound by renoval of

BETANCH o B RSB, Y LS B R, ongosion
t tmmposipg uald dea st e3fot ngd!fyr weighteof saemhie sempaund and a
t&gltéﬁf:&nﬂfﬁ Mné%ﬁﬁitéa%nﬁ’ﬁ&ﬁ&&s ies%etﬁﬁhaﬂﬁljpﬁbh tI||‘i€bart|cular

sequent uritircation stages w t hout Qg&} f bl
sW&g'@Ve’é%Qibfﬁ'atqsytop@ SPMRQS AR C@rﬁtpgs'aer%@ st b¥% preferably
ttggrs%AcW dnnavéighf creemighinepeompound or one of its

| D hassbgibscertanR: SO ARY an Re-EoNEbAlRd dofnpund in 2
cenmttent obﬂea thraunn 4 80 yipan, edre:ﬁembb/unﬂ lexfs thes 50 pam B0@ more
c&:% %gyp@fr,gggmaq{% flﬁ’g”{ he invention relates to a

|on cormpri Si at | east 99% preferably at
| east 99.5% by dry weight of norphine conpound or one

o'f'hé ?ﬁorgﬁfﬁ@r Eéﬁr\d%,aérlad’ tt%iﬁ@fﬂi@i@a%n? Porivp sENEteRN | in pa rticular

R- unsat ur at nmpound in a of et

ID0hBgRMHenananId of thyseatesath Oﬁén‘?ﬂtﬁrﬂf figs compounds
are thus generally expressed with respect to the dry compound, without
‘taking into account the content of water or of solvents. The contents shown
subsequently, unless otherwise indicated, are thus always understood with

respect to the dry compound. -

Such compositions are particularly targeted when the morphine compound
is naloxone, its hydrochloride or also the hydrochloride dihydrate. In these
compositions, the aB-unsaturated compound s preferably 7,8-
didehydronaloxone.

According to a specific embodiment, the composition furthermore
comprises, in a ‘'small amount, compounds resulting from the aldol
condensation reaction and crotonization reaction.

“ Thus, a particular subject-matter of the present invention is a composition

comprising at least 99% by dry weight, preferably at least 98.5% by dry
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preferably of |ess than 25 ppm 20 The nor phi ne

conpounds and their salts readily form sol vates, in
particular in the formof nono-, di- or trihydrates.
TWO 094082018 t hese conpoumds are t husPGIMERED0§/001558
expressed with respect to the dry conpound, w thout

taking into account the content of water or of _
me@%x of Bhenephinentoompmid 28 ofibeeguehtitsy pharmassutically

Oba@ébﬂaﬁﬁ éélfﬂ ‘éﬁHeé’n o@B%n%EHﬁra@d"‘@dﬁ\p@ﬂﬁ&rlﬁté’%n\ﬂér‘ithof less

LN 100 Bpmyand Pile @b isen thard Rdish S8 OHIB0A Comprising

nat omame,onet Sc;ctmdm@dﬂ eESUltingOrfrérh s end heldoy deorddnsatide and
drate g‘hese 30 conpositions, the

%Wﬁtt'(mﬁﬁ AHB¥npound is preferably 7, 8-

d| dehydr onal oxone. According to a speci f| c enbodi nent,

t?ﬁe&?%ﬂ@ioﬁ'nag JEQM;HQ fFH?ﬁ %h?rom H?%ﬁé[‘ étlﬁbrﬁgég%r&onization

cf‘.ﬁﬂﬂ’é‘ﬁ@&tﬁogﬁnléé@ﬁh@ﬁ %trmt%ﬂtlﬂl disk 2k gefPtpdaity iagaociated with

TAYsundatDAfted KetoHe SHibtGel; matter of the present
invention is a conmposition conprising at |east 99% by

dry weight, preferably at |east 99.5%by dry WO
ZWES/MMdsl%suﬂfﬁg’ oA @8 @ldd ddndeasgtidn reéction and from

TP SO0 R & 88l ABePATEIBSSHIBATY oo than
cH0@@pprofandeds partiewlanod gss tan mreequably ﬁ%gpwaﬁ the
590ﬁg%l daﬁga?}?&‘dﬁ gg)@aﬂgbwn n.sing at |east one

resultin mthe al doI condensation and 5
crotoni zation reactions. These conpounds resulting

f B, hix Qhéoboﬁw&ﬁmatadébrdm@ &7 otheniimantion the morphine
reacti on& ent,i al
it

ot
LEBPBIRE, 15 hosat 4006 dhe SotRetiHs Teailitd fhm ohg aldol
stonaEnsatien rééctleelscgmwarhydspremmllm iangpriteotrarigingfroot 20 to

‘396‘@' ﬁwaéh&’ﬂn g&ﬁl‘&bl ‘P'?roﬂﬁ‘go t6 95D, ﬁ#ﬁg crotoni zation

reac on 7 8 gENera) present content of |ess
than 1000 ppm and |n partl cular of less than or equal

Itg\\l/hgﬂflugﬁ@ £BmbBSitiok ABeRih 36 $he fiR@nlbAdtHePmdRshine content
is in salt form, the compound resulting from the crotonization reaction is
generally present in a content ranging from 150 to 500 ppm and in

particular from 200 to 350 ppm.

As regards the naloxone, it is 6',7-naloxol-naloxone and the corresponding
6',7'-olefin.

The compositions according to the invention comprising a pharmaceutically
acceptable salt of the morphine Compound, in particular a naloxone
hydrochloride, are particularly preferred. The morphine compounds or their
salts are generally solvates and in particular hydrates. A composition
comprising naloxone hydrochloride dihydrate is particularly targeted. in
particular, the present invention is targeted at a composition comprising
naloxone hydrochloride dihydrate, 7,8-didehydronaloxone, in particular in a
content of less than 90 ppm, 6',7-naloxol-naloxcne, in particular in a
content ranging from 50 to 150 ppm, and the 6’,7-olefin of 6°,7-naloxol-
naloxone, in particular in a content ranging from 200 to 350 ppm.
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15 Wien, in the conposition according to the invention
the norphine conpound is in salt form the conpound
resulting fromthe aldol condensation reaction is
gWEr2000y0989%2ent in a contend -rangi ng fr PATIBR2008/000 558
ppmand in particular from50 to 150 ppm 20 Wen, in

the conposition according to the invention, the

mor phine content is in salt form the conpound

r ot Megnf BRIk Ep RN IZA iheNsdigaetfo 'tﬁe compbsmgg will

genera resent 1n a content rangin SOéoo E
paﬂdlaﬁaa mcoraaflﬁemwesn%m"m)éwné %ﬁ?'vgat r the case

r gpasxdre ler@emaﬁde ldlhyé}ra@e ?h@aémpbsmh ogdm eaddibnally

the caorre n g lefin. The com

SSPaRRgR B 10D by eightnl Gatel; i oS 18 the 9@ weight of
ptiar corapositioal |y 30 acceptable salt of the norphine
conmpound, in particular a nal oxone hydrochloride, are

particularly preferred. The norphi ne conpounds or

t hbe nnvesﬁlonsWdirb_e gxplaingd ip n@@na/@et@ﬂ usitg the fellewinauexamples
hy A8 &b CQMRPstddven conprising nal oxone

hydroﬁﬁ% e dihydrate is particularly targeted. In
particular, the present invention is targeted at a

CP@JOSI Re@@lt&ﬁ%alﬁslﬁmﬁﬂmﬁ @fQMOkaH habkotardprising a fow

CeoERT oFs B wi IR ShTRRlRag Baingh BT Sltrlle Bnd, |

part| cular in a content ranging fromb50 to 150 ppm

&t e@uit%f%r@]ys’% B& tlﬁ’Lé d?EHa‘?(?SFH rgémﬁﬁde'c%mpnsmg a

rangl ng
V\bwgowﬁoggbqﬁ -unsgdurated taMREYDds @blaa's%d i %@F@S le.

nor phi ne conpound is in the solvate form the

C nwll additionally conprise a
c ng anount of the solvent. For the case of

nal oxone hydrochl oride di hydrate, the conposition can
i ‘ [ ﬁ'l?rof a.B-

ThasatnvaiadloomMUridSbe expl ained in nore det ai I usi ng

the followi ng exanples and the figures, which show

15.08 g (0.046 mol) of crude naloxone base, obtained by N-allylation of
noroxymorphone hydrochloride in dimethylformamide by allyl bromide in
the presence of NaHCO; at 60°C, followed by precipitation from water, are
introduced into a 250-ml three-necked flask equipped with a thermometer
and a magnetic bar, followed by 105 ml of water and 9 ml (0.06 mol, 2 eq)
of concentrated sodium hydroxide solution (30%). The medium is stirred at
ambient temperature until completely dissolved.

' The medium is subsequently charged to a dropping funnel and then added
dropwise to a three-necked flask comprising 36 ml (0.27 mol; 8 eq) of
concentrated sodium hydroxide solution (30%). The initial ambient
temperature of 21.6°C of the reaction medium reaches 21.5°C at the end of
the addition, the pH of the reaction medium then being 14.4.

Stirring is maintained at this temperature for a further 30 minutes. 39 ml
(0.37 mol; 82 eq) of concentrated hydrochloric acid (37%) are



10

15

20

25

30

35

10 Fig. 1: Result of analysis by HPLC of nal oxone base
conprising a low content of a, (3-unsaturated

conmpounds obtained in the exanple; and Fig. 2: Result
oWQarzfi0g4092912 HPLC of nal oxdBe hydrochl oPGIEFR2008/001558
conprising a 15 low content of a, (3-unsaturated
conpounds obtained in the exanple. EXAVPLES EXANPLE:
Peebsequendy etidedl dremeiseoifpr Preiengtan Miumizenttbat rige in the
atdipé@tyrasat urat ed conpounds 15.08 g (0.046 nol) of
crude nal oxone base, obtained by N-allylation of

nor oxynor phone hydrochl oride in dinethylformm de by

apkt Yhe Rngnafdthel additibe theesaition chediahiCeRhibits G femperature of

| 1 ol 67 8 Th8 hedit Bt to PG bt pigaipiate i
wséparated éynfiitratien thenughaa reigeezd gldss funinel. | Dheedolig product
el L5817l o b Pl goone o

ntgated ississlated evithan drimielat of chfed gt Jine praduet obtained on
CeaREIasiBhYf IhesobyatioRs isT Bl idated RaRNBAE Baea! InyTables 1
charged to a dropping funnel and then added dropw se
t#4 Vée- necked flask comprising 36 m (0.27 nol; 8
eq) of concentrated sodi um hydroxi de solution (309%.

¢ SBe bilchaaReioh snbSOBR Al s ied y A Phe) [ffered through

adlintinen andhereprystdllizdte fremctiobieneedThm miedutieiohjained on
1 &4 IpbrtiBRS N Shme(: Iokoh8HRRERIHTSbles 1 to
fé?ﬁ‘gugigpt%ﬁé’ﬁé%éag%é%ﬁ'tggégg%"%p pﬁ?%b%'?"& qor 82 eq) of
cBi&eWr at ed hydrochloric acid (37% are WO

2009/ 092912 - 16 - PCT/ FR2008/ 001558 subsequently

e bR B5ed BRBEL < T A Seblfe L gres o

g’&d& Lhpdeadhibiide by t adqitiomt of econtenBatéd. mdec_ndw_lqiq)mc_m, The
i U )

Sy e e i BeipRAted o} Rogfits, MR dRIPARE dPiela The! Sroduct

f obtained Tore eoridlusign oofuditeses dperatiens jis ealledy “pyreg naloxone

\Y; j 2] werude nal oxone base
L Pl e oo e 4 B oot Ot 15 64 g, The

product obtai ned on : _
The product obtained is analysed according to the HPL.C method described

“in the European Pharmacopoeia after the base treatment and after
conversion to the hydrochloride.

The test is repeated twice according to the same procedure. The resuits of
the analyses are collated in the following Tables 1 and 2.

It is noticed that the process according to the invention makes it possible to
obtain, by the base treatment, naloxone comprising a low content of
7,8-didehydronaloxone. Specifically, the treatment makes it possible to
lower the 7,8-didehydronaloxone content from 0.8% by weight initially to
less than 0.03% by weight, thus below the detection threshold. A more
specific HPLC method makes it possible to record that the
7,8-didehydronaloxone content, which has to be less than 100 ppm,
exhibits a usual value from 60 to 90 ppm.



concl usion of these operations is called "treated

nal oxone base" in Tables 1 10 to 4 bel ow. The product
obtai ned is subsequently dissolved in acetone

f WO2089/092942gh al umi na and7recrystalli PEI/FR2ANS/001558
t ol uene. The product obtained on conclusion of these
o%eratlons is called "pure nal oxone base" in Tabl es

he 18alaxpré dtws TOaingd ottenefora RorEspands At this stage to the
eé;ﬁﬂétﬁ?@réd“uu@ﬁ%rﬁ@%s%ﬁa fda&Re ORI réfalokdie content.
ochl’oride by addition of concentrated hydrochloric
aC|d The hydrochloride is precipitated by cooling,
thttﬁéﬂﬂOI@‘ ftheappdaraste Eheotpdodfiet tréftraditaofiibe maloxone, of

5 SHRSRHALR e SRS Wabg e sl rosgs o e

. ppmﬂiwts ofsbed nitwe | Gonapetings ealdak cmrtdm@atlont deFu_roiomzatlon
f
{fﬁéé&gﬂngeﬁswgpgg tpééle ggﬁpﬁﬁhee%gé‘ vBﬂ?fa’P@éag Fief?do@ea dufting the
hydperavent stagesTfouréisation and pé speversiinde tae éwﬂaquoff@

- the sane procedure The results of the anal yses are

10 - $be Teates Bt Wi e 8 s 2. Flallt ddipraing to

nakes btedios sybastificationbt@ethoddy Iedmb tmasthet vahtasempresented

n

PSRl B R TN U the treatment

makes it possible to Iomer the 7, 8 di dehydr onal oxone

c h ght i_ni‘tiallyto | ess than

?%%%%ymﬁg@@néﬁlﬁ S I1eI ow the detection threshold. A
15 re 35 specific HPLC nethod nmakes it possible t.o
fecord that t Hidelrydrognlesnner ofaHyslie- tonfldiel,  wiGieto-
has to be | éss (%)an 100(pmom)  |exblaxone h u€edl val ueized
rom60 to 90 ppm W) 2009/ 092912(%)"17 (%)"
Chidd&x20081001558  ThHe nal oxonle thus obt al ned
HEIBQBRée correspends aty¢his jstage to fhe _regufatory

rerrent $ as regarids the 7,|8-di dehydronal oxong

wt. bhao

TIIL \T% Furtherror € the ap earance ot Clj after
nt 01

t he nal gxone,_ of add| tig rojuc
DAPAPAKy nal oxdRE%and al $ of B% unrst?g?s b.os

Pa®ricts fréom the conpeting al doI candehsation a rl
Pateni zati on  reactiions. However, thesg compoungds are

—

ml-"hﬁt—l-

Q

vVeslpxbaegel y reom8ed (durigdg the <0.03 <0.03 0.04
base o
Pure - » ' '
naloxone <0.03 - 63 <0.03 <£0.03 <0.03
hydrochloride : .

* HPLC method for the quantification of 7,8-didehydronaloxone according
~ to the European Pharmacopoeia; " HPLC evaluation method devoted to the
precise guantification of 7,8-didehydronaloxone. The difference between

20 the two values is due in particular to a difference in response factor in the
European Pharmacopoeia.
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subsequent stages of purification and of conversion to
the hydrochloride. 10 The results of the HPLC anal yses .
of Tables | and 2, treated according to nore [

eci se
qW@t2009/082992 et hods, | ead1Bo the val ue?QJﬂEE@HP@@01553
respectively in t he foI | owt ng Tables 3 and 4. Table 1:
HPLC Anal ysis Di dehydr onal oxone 8- Hydr oxy-
A&Q&%%gb ﬁ'%é—ﬁﬁ;gnal oxone (% + nized Crude

nal oxone 0.08 473 - - - base Treated nal oxone :5 0.03

0.04 s 0.0 @.@eﬁwy&aﬁaoﬁ’@ﬁ@ reHygesg-S| AI8s8 85 Groto-

.03 s 0.030 mynal OxRikcdhe03 68%9. 03 Rized
.03 < 0.03 cg hI orlu(gg l HPLC )hgd f or 0?he (Ioz/?)

it 1+ £ Aot = = M 1

ST A e Ch
B3R ed ?g(gtha V)3 rigea mﬁL-QQMlpmiﬁn of - -
Tecatedehydr opal oxone. The difference bet Neen 20 |t he
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* HPLC method for the quantification of 7,8-didehydronaloxone according
to the European Pharmacopoeia; - HPLC evaluation method devoted to the
precise quantification of 7,8-didehydronaloxone. The difference between
the two values is due in particular to a difference in response factor in the
European Pharmacopoeia.

Table 3: HPLC analysis with different quantification method from Test 1

Didehydronaloxone | 8-Hydroxy-|  Aldol Croto-
(%) (ppm) | naloxone | (ppm) nized
| (ppm) (ppm)
Crude
naloxone 0.08 473 n.d. n.d. n.d.
base
Treated
naloxone <0.03 95 400 200 500
base
Pure
naloxone <0.03 85 300 100 400
base .
Pure -
naloxone <0.03 63 200 95 300
hydrochloride

* HPLC method for the quantification of 7,8-didehydronaloxone according
to the European Pharmacopoeia; - HPLC evaluation method devoted to the
precise quantification of 7,8-didehydronaloxone. The difference between
the two values is due in particular to a difference in response factor in the
European Pharmacopoeia.




base 0.07 400 - Tr eat ed nal oxone base 0.03 64 0.04
0.03 0.05 Pure nal oxone base 0.03 83 0.03 0.03 0.04

Pure nal oxone hydrochloride < 0.03 59 0.03 0.03 0.03
+WHPL20090928d X or t he quantiflRcati on of PCT/FR2008/001558
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di fference between the two values is due in

particul ar to Biddhydrenaxentn [&bligdnag-| acAldoli n|t Eroto-
Eur opean Phar gppoeifa. (pﬁﬁj'e Shalﬁl}bﬁeanal(fpif? W t hpized
qi f ferent quantificat/i on method frpgam Test 0 (ppm)
Dgltlj éjlgu’l Ul(ldi ;;un; 8(—j'r1‘yt(.i| uxy-( tr:ri)w & U;ljJ- \T/c) (Jpg)
N xone D e ude nal gxone
d gozf?ﬁen.gf n.ogé.)%n.c. p%@@e ?Peaf‘ecgr nal oXofre s| 0. (%d'
9Ra%®0 200 500 _baselPure nalloxone < 0 03 85 300 100
Abteatedse Pire nal oxone :5 0.03 63 200| 95 300
hpaloxoheori ge SOHRLC et I8dd f or t #W8O0quant i Z0@ati on OO
1h8seli dehydrional oxone according to the| European
Ppargracopoeia; * HPLC eval uatijon net hod| devoted to the
naloxone <0.03 83 210 1 400
base ’
Pure
naioxone <0.03 59 150 76 250
hydrochioride

* HPLC method for the quantification of 7,8-didehydronaioxone according
to the European Pharmacopoeia; - HPLC evaluation method devoted to the
precise quantification of 7,8-didehydronaloxone. The difference between
the two values is due in particular to a difference in response factor in the
European Pharmacopoeia.
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preci se quantification of 7,8-didehydronal oxone. The

di fference between 15 the two values is due in

particular to a difference in response factor in the

EWQ 2009/092918acopoei a. WO 2809/ 092912 - 1®CT/FR2008/001558

PCT/ FR2008/ 001558 Table 4: HPLC analysis with

different quantification nethod from Test 2

Di dehydr onal oxone 8- HydronL‘\éM@ol Croto- (%W + (ppm

nal oxone (ppn) nized (ppm (ppm Crude nal oxone O 07
8 8 base .Tr eaf ed Raloxone

400 20 rqﬁﬁ‘fs ‘é?ést SHRIFRATFIANYL MPTBN S %%“E%”‘?ﬁ C&HtP”S'”g a

blasecéhteat ohaBexmsrtu Bted cOMmpdhnds cecathprisihg diestdgesiae

+,HPLC ne t

7('g| di dehéﬂ'q@néq@ E accg%é‘ &)@@o&[ wéo Ealptgcgwnh a base,

Phar macop8tia;pH efPigeatenl thavi dﬁ rtmd&bdcmmfmi which henake

preci se ayaadibfel A 'I\@Eréé’él :chcﬁt@h JeBYEEP Al hePBeB-uhBSturated

di ff erence bet ween ues Is due In

‘part i cul afPMBCoHNH(S) PEREMe in response factor in the

Eiiy opean Bhsdratiagraei morpiihe QovisiRLfor2the reaction mixture;
PCT/ FR2008/ 0155% CLAI M5 I:Wﬁi Process for the

prepar at i 8% of nor phi ne conpounds conprising a | ow

c@it ent off amp(rﬁpniateasapajtaeidgdhepmdiﬂsn peodgoti fermgdtfiem the
st ages of t he crude norphi ne conpound
into contggfpﬁh% g@ﬁ at a pH of greater than 13,
under conditions mhlch make

2. Process according to Claim 1, comprising, as subsequent stage:
{iv) converting the morphine compound to a corresponding
pharmaceutically acceptable salt.

3. Process according to Claim 1 or 2, in which stage (i) is carried out by
intfroducing the crude morphine compound into the base.

4, Process according to one of Claims 1 to 3, in which stage (ii) is
carried out by precipitation obtained by addition of a neutralizing agent.

5. Process according to one of Claims 1 to 4, in which stage (iii) is
carried out at the same time as stage (iv).

8. Process according to one of Claims 1 to 5, in which the morphine
compound is naloxone and the q,B-unsaturated compound is 7,8-
didehydronaloxone. '

7. Process according to Claim 6, in which stage (i) is carried out at a
temperature of 20 to 25°C.

8. Process according to Claim 6 or 7, in which stage (i) is carried out
with a contact time of less than one hour.

9. Composition comprising at least 99% by dry weight of morphine
compound or of one of its pharmaceutically acceptable salts and an a,B-
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possi bl e the M chael addition reaction on the

a, p-unsaturated conpound(s) present; (ii) separating

t he nor phi ne conpound fromthe reaction mxture; 10

aWiO (20i00)09 291@ppr opri at e, separ-ating t he PGNH/FR2008/001558
product formed fromthe norphine conpound. 2. Process
according to Caim1l, conprising, as subsequent stage:
18ngatuyated woemdung inleecorde phofiess trgpo @@ ppm. a

correspondi ng pharmaceutically accept able salt. 3.
Process according to Caim1 or 2, in wich sta

i $0car PP@tPQﬁdtorbgccqrﬁmgdelﬁéliaﬁg % wenyrisieg ablegst 88 5§’|o)by dry
?wgmmﬁ m@hﬁ:ﬁeh@rhaé@nd &P &onBVQQ®§h£ﬁ%e@&|B§IIf Sc&Hlable
I R

0 aims 1 to 3, in which stage (ii carried out
b?/a eci pitation obtained by addition of a
neutralizing agent. 5. Process according to one of

i ms t
o Tt necoulfbsfionfodbhifl 3 CBn'd bt 1oy SenueinG L BpHRAEY a.o-
t eneateraiéd coaipesing of dess than Sthppm. t he nor phi ne
compound i s nal oxone and the a, p-unsaturated corrpound
is_7,8- didehydronal oxone. 30 7. Process _according
d%i m Gomnesiiionc rrcseEdiagd (19 ene cefr (Glatns 8t tat 1% addltlonally

t@fmpflﬂhgfaﬂ RBsRBnkOcothfourd rESWERS Frons GRE HIAEI Edhdensation
Clal pg6 or 7, in which stage (i) is carried out 35

contact tinme of |ess than one hour. 9.
Conp05|t| on conprl sing at |east 99% by dry wei ght of

SO Sy RIRAMLBFal S0l 3 FESUISP e ent o

F‘EDlmme)ETﬁ@D'ilB%ffDUhéb@ Laldeegoodapsatinn irgactiafioi dags than
o»fodga gmt han 100 ppm 10. Conposition according to

aaim conprising at least 99.5%by dry weight of
nmor phi ne conpound or of one of its pharnaceutically
att.ept @bhposhiosalacgording to one of Claims 9 to 13, additionally

comprising at least one compound resulting from the crotonization reaction.

15.  Composition according to Claim 14, in which the content of
compound resulting from the crotonization reaction is less than 1000 ppm.

16.  Composition according to one of Claims 9 to 15, in which the
morphine compound is naloxone and the a,B-unsaturated compound is 7,8-
didehydronaloxone. '

17. Composition according to one of Claims 9 to 15, in which the
pharmaceutically acceptable salt of the morphine compound is naloxone
hydrochlbride and the  o,B-unsaturated compound is 7,8-
didehydronaloxone.

18.  Composition according to one of Claims 9 to 15, in which the
pharmaceutically acceptable salt of the morphine compound is naloxone
hydrochloride dihydrate and the «,f-unsaturated compound is
7.8-didehydronaloxone. '

19.  Composition according to one of Claims 16 to 18, additionally



11. Conposition according to Caim9 or 10, exhibiting

a content of a,1- unsaturated conpound of |ess than 50
ppm 10 12. Conposition according to one of Clains 9

t WQ12008M89291nal |y conprisi2Bg at | east AET/ER2008/001558
resulting fromthe al dol condensation reaction. 13.
Conposi tion according to Caim12, in which the
c6AMBRISING 6’ 7tBaloyaboalA¥on®sul ting from the al dol
condensation reaction is |less than 1000 ppm 14.

osition according to one of ims 9 fo 13, .
ngpu SroamRgsit '%rﬁm‘)gq‘ qn@a?? @W@’“ﬁo?ﬁéoﬁ%dgn additionally
r eswiptisihg thécﬁhﬂh%fmfdﬁﬁ) mmbk@mal@aﬂ‘tej. on. 20 15.
Conposi tion according to Caim114, in which the
content of conpound resulting fromthe crotonization
reaction is less than 1000 ppm 16. Conposition
according to one of Clainms 9 to 15, in which the 25
nmor phi ne conpound i s nal oxone and the a, p-unsaturated
conmpound i s 7, 8- didehydronal oxone. 17. Conposition
according to one of Clains 9 to 15, in which the
pharmaceutically acceptable salt of the norphine
compound i s nal oxone 30 hydrochl oride and the
a, (3-unsaturated conpound is 7, 8- didehydronal oxone.
18. Conposition according to one of Cains 9 to 15, in
whi ch the pharnmaceutically acceptable salt of the
nmor phi ne conpound i s nal oxone 35 hydrochl oride
di hydrate and the a, (3-unsaturated conpound is.

7, 8-di dehydronal oxone. 19. Conposition according to
one of Clains 16 to 18, additionally WO 2009/ 092912
-22- PCT/ FR2008/ 001558 conpri sing

6', 7- nal oxol - nal oxone. 20. Conposition according to
one of Clains 16 to 19, additionally conprising the
6',7 -olefin of 6',7-nal oxol - nal oxone.




