2121 041 N-(2- Met hoxyet hyl ) - nor oxynor phone The invention relates to
N- ( 2- met hoxyet hyl ) - noroxynorphone and its acid addition salts, to
processes for its preparation, and to pharnmaceutical preparations
coritaining it. The conmpounds have been found to 5 have a therapeutic
effect on the central nervous system and may be used as Efﬂ gﬁglctlve
anal gesi cg=~The present invention relates in one aspect t 2 s of
gener al fﬁigyla (I') [err] 10 and acid pddition salts thereof. The conpound
of formula has sonme simlarities with the known conpounds of fornula
[err] Ila: -R = -[err] (oxynorphone known fromUS-PS 2 806 033) 15 Ilb :

-R = -[err] (nal 0X0ne kWMeQku&'ﬁeB%fa-%Mo%ﬁbrﬁ;ﬁ&ne -R = -[err]

(nal trexone known conpounds of

PR AT e i -
formula 111 which hﬂ@e'ﬁ?@ﬁaf@ oF %%&%a 85 P po¥ed:” [err] According
to a further ngspagnovphetre dandydisi anideaddiddoyr seilte, AtPrIOSSSSEdr t he

preparation @bra;eenpeekk £idnQr BHAALS MY rataceQRBELS65r drA®ions

containing it. The compounds have been found to

5 have a therapeutic effect on the central nervous
system, and may be used as non-addictive analgesics.
The present invention relates in one aspect
to compounds of general formula (I)

e ¢
- s

~ . —N=CH,~CH,-0-CHs

HO

10 and acid addition salts thereof.
The compound of formula I has some similarities
with the known compounds of formula '

— N-R.

. II

-CH3'(oxymorphone known from US-PS 2 806 033)

ITa : -R =
15 1IIb -R = —CH2—CH-CH2 {naloxone known from US-PS 3 254 088)
IIc : =R = -CHZ (naltrexone known from US-PS 3 332 950)



10 a) ‘reacting a nor oxynor phone of fornula (1v) [err] - 3- with a

2- nethoxyethyl hal i de of fofnula (V) [err] wherein X represents a chlorlne
broni ne or i odi ne atom 5 or b) Ketal splitting an

N-(2c met hoxyet hyl ) - nor oxynor phone et hyl ene ketal of formula (V) [er
with a dilute acid, followed if desired by converting 10 the base of _
#bfnula | obtained into an acid addition sa#t. In reaction (a), the "
noroxynorphone of formula IV may conveni entfy be. obtained fromthebaine in
sterically unifqrm faorm t her nt or a
‘skight excess ofantrang’%aeky at FHHPESE% 8? g%%ﬁ?%o#orn‘ﬁ{% w(é % e used in
the al kyl ati on @reparedr 8¢t COMPRE igenvRWrRPS$ey: ef fected.in the presence of
“an aci d- binding substance such as triethylani ne, dicyclohexylethyl- 20

am ne, sodi um carbonate, potassium carbonate, calcium oxide or, preferably,
sodi um hger ogen carbonate. It is advantageous to carry out the reaction in
an '

. ‘ | N-(CH,) ~OR,

)

III
rlo
IITa : -RY = -H; -&? = ‘CzHS' n= 2
5 ILIb : -R! = ~CH,; -r? = Hy; no= 2
ITIc : =R' = ~CH, 1 -Rr? = -CZHS, n= 2
1174 : -RY = -B; -R® = CHy; 'n = 3
b According to a-further'aspect"of the invention we

also provide a process for .the preparation of a compound
- of formula I which comprises gither '
10 a) reacting a noroxymorphone of formula (IV)

——N-H

v




“inert solvent,.e.g. in chloroform nethylene chloride, benzene, acetone.,
tetrahydrofuran or dinethyl- 4 formamde. It is also conveni ent’
The reaction

- di oxan,

to use mixtures of dinethylformani de and tetrahydrofuran.

tenperat’ure may vary within wide limits. The tenperatures used are

pref
sol ve

fornmula VI

ketalising wwth glycol in the presence of acid, acylating the ketal of _
formula VIT wi¥h(@BshgQ&eptic acid chloride to forn¥the acyl derivative of
formula 15 VI1I and subsequently reducing with the acyl derivative Lithium
al umi ni up bydrl dg Agsardliig, 1 e 9l OWBReosH eBatgleme - 8¢
atom, ’
or

5

10

15

20

bly between anbi ent tenperature and 5 the boiling point of.
used. After the reaction, 4hle-reactgon products nmay be isol at ed,
purified and crystallised using known.methods and optionally converted

i Nt 0 ‘suiw ibh ea aZ+nke tskite thy Ic hrglddied©f Foérmula (VThe starting conpound of
required for process (b) may be. obtained from noroxynorphone by

b) Ketal spl1tt1ng an N-(2-methoxyethyl)—noroxymorphone
ethylene ketal of formula (VI)

(—— N~CH,~CH,-0CHs_

VI

with a dilute acid, followed if desired by converting
the base of formula I obtained into an acid addition
salt. '

" In reaction (a), the noroxymorphdne of formula
IV may conveniently be obtained from thebaine
in. ster1cally uniform form, : a

Either the stoichiometric amount or a slight

excess of the alkylating agent of general. formula
V.may be- used in-the alkylation and the reactlon
is conveniently effected in the presence of an ac1d—
binding substance such as triethylamine, dlcyclohexylethyl-
amine, sodium,carbonate} potassium carbonate, calcium
oxide or, preferably, sodium hydrogen carbonate.
It is'advanﬁageoue to carry out the reaction in an
inert solvent, . e.g. in chloroform, methylene chloride,.
benzene, -acetone, dioxan, tetrahydrofuran or dimethyl-

t he




- 6 - The conpound of forrmula | according to the invention is a base and
may be converted into physic- logically acceptable acid addition salt ,
thereof in conventional manner. _Acids suitable for salt 5 fornatio@if)
i nclude,. for exanple, hydrochloric, hydrobromc, hydriodic, hydroflu ,
sul pAuri c, phosphoric, nitric, acetic, proepionic, butyric, valeric,
pivalic, caproic, oxalic, malonic, succinic, maleic, fumaric, lactic,
tartaric, citric, malic, benzoic, phthalic,4ctnnanmic, 10 salicylic and
ascorbic acid, 8-chlorotheophylline, nethanesul phonic and, ethanephosphonic
aei d. The conpolfitFmMemidG-nulls LSaR4SChECREFALIGRE ¥P IS MIXLUURS eof have
been found to haf FnidthydFornamidey andetatr ghy@LHf @rai he Mantdedcyivinvous

system and can 15 _be uysed as._non-addictive anal gesics, im€ pain-relieving
-agents. The. co ST 3o Q?‘ﬁﬁl g3FY gaghk%p‘fé&%-Tgllrﬁiét%gonqi‘hs‘? -tgen agrroaﬁ-‘lusft%s _
Wi th a nge nor phisest |aree prefieviabypbeteennamb tenhdtempenadturr e wnet ances.
Sone phar ma- 20 Gl %m'ngdgbqn%b@htﬁergsl&.ent' aslSd I atr ddy Snd show why

it is preferred over related substances are discussed hereinafter. The
'strong anal gesi CS&GHIGenttheaf eBELdBRDREPHUFES TaY tPR YRSy test.. In
this test, the gumidied Znd ekybeallised, ubdng Ngnoum Fhdthads Grdl3 ny/ kg
"s.c., o

-
*

K

optionally converted into suitable acid addition

compounds. _
10 The starting compound of formula VI required
Y, for process (b) may'befobtainéa from noroxymo:phone

by ketalising with glycol in the presence of acid,
acylating the ketal of formula VII with methoxyacetic
acid chloride to .form the acyl derivative of formula

15 VIII and'subsequently reducing with the acyl derivative
lithium aluminium hydride according to the following
reaction scheme: ' '

PEA



“is about 36 tinmes stronger than norphine, which has an ED50 of 0.47 ng/kg
s.c., or about 2. 5.tinmes stronger than the structurally rel ated anal gesic-,
oxynor e of formula Ila (ED50 = 0.032 ng/kg s.c.). 30 * The '
non- nronRBY ne-1i ke activity profile can be recogni sed fromthe absence of

" typical Side effects produced by opiates. In contrast to the conparison

subst ances nenti oned above, nanely norphi ne and oxynmor phone and ot her

opi ates, the hydrochl oride of the toPpound 35 of forrmula | does not  show,
for exanple, either the Straub norphine tail  phenomenon or so-called

conpul sive circular notion. The difference between the hydrochl oride of
"conpound | and the opiates, which have a high -7- potential for m suse,
can al so be seen in the fact that the substance is not capable of relieving
~ the withdrawal synptons occurring in norphi ne-dependent nonkeys after the
nor phi ne has -beprNaiftt hdrawn. In 5 this experinment, thg 'Hﬂbchlorng of
the conmpound of | fprmula | behaves rather as an antagoni $ in that it~

‘be denonstrafed| Iy
pr oduces—K nor g
ng/ke<‘!i!§ivas

Haf f ner test.by the reversal / Bt anal gesi a

'he commg@yéqdhébywnn ‘ . of 0.3

C1-C0O-CH,OCE

3

VI .-




about 1/10 of the antagonlstlc activity of the structurally related
conparlson subst ance nal oxone -of formula Illb ([err] =0.03 nmy/kg s.c.). In
mor phi ne- dependent 1.5 nonkeys, there is found to be increased sensitiyity
to norphine antagoni sts which trigger w thdrawal synptons, depending
dosage. In this experiment, the conpound of formula | is as strong as!

nal oxone. Unlike the conpound of fornula I, naloxone and the 20 second
substance nal trexone of formula Ilc have fo 6anal gesic activity but. are

- so-called "pure antagoni sts” ngt %rtlculi ?dvantage of th conpound
-agcording to the i nvertiSFoRPAUng: REr £8FMULa. £ AECOR ?“@;%s?%s %goni sts and
~agoni st - ant agoni Hwentsion SLerwsbtasIel wndSmali e toervepted tntangeysidr ch i s

<103, 846 with an i%Oc fl e ggngl gd%BSO?%@fﬁ o&épééo@ffect in the

.writhing,~test. e Cco ar| vaIu e st rd anal gesic
nor phi ne \and 169L% cqortwfezgmlsﬂnaaﬁﬁagonagf-dseﬁpaﬁaemef%.%anl#s used 30

therapeuticaldy fsrme il igRAIvde ,AFelchekamgrant ager@éhldam@pmmmmc,

formula | over sybst an not et u t bera eutlcall ect ed

‘fromthe opiat e%%‘e %g]rf’p % %6&% nggﬁiﬁm&b %"ﬁ%"% 1 e%{atrtloc‘\/\hl ch

a hi gh therapeutaqeﬁihxepnypnonxm,sbu&s¢ucbeda¢ergc.1Bﬂ®a1u¢. caproic,

et hyl ket azoci ne)oyd 5id henARIAREE s%%c"i%ics'[ anﬁlgléedf‘h!h%Pl op%tt_?/ Th.is can
on oc

‘be, recognised in the conpar, son substancés as an'in onoti on
|n mce in or need rtarlc, citric, malic, benzoic, phthalic, c1nnam C,

10 salicylic and ascorbic acid, 8—chlorotheophylllne,

o : methanesulphonic and ethanephosphonlc acid. '

' The compound of formula I and the acid addition
salts thereof have been found to have a therapeutically
useful effect on the central nervous system and can

15 be used as non-add1ct1ve analge51cs, i.e. paln-rellev1ng
agents. - _

The. compound of formula I is an oplate-llke
agonist-antagonist with a non-morphlne-llke activity
profile not found in other substances. Some pharma-

20 cological data which serve to illustrate this and
show why it is preferred over related substances
are dlscussed hereinafter. ' :
The strong analgesic component can be demonstrated
W, in the writhing test. In this test, the compound
" 25 of formula I, having an ED;, of 0.013 mg/kg s.c.,“

- is about 36 times stronger. than morphine,. which has .

) an EDg, of 0.47 mg/kg s.c., or about 2.5 .times stronger

N than the structurally related analgesic oxymorphone
oflformula IIa (ED50 = 0.032 mg/kg s.C.).

30 The non-morphine-like activity profile can
be recognised from the absence of typical side effects
produced by opiates. In contrast to the comparison
substances mentioned above, namely morphine and oxymorphone
and other opiates, the hydrochloride of the componnd

35 of formula I does not show,ffor example, either the
Straub morphine tail phenomenon or so-called compulsive
circular motion. The difference between the hydrochloride
of compound I and the opiates, which have a high

-
e



- 8 - the therapeutic dosage range.- In the conmpound according to the.
i'nvention, however, this effect was not observed in the range tested up to
very hi gh doses of 100 ng/kg. The.independent opiate-type activity proéfile
5 of téénconpound of formula | according to the invention is obtained frdm
st udi es test organs, such as the vas deferens of the nouse and the _
guinea pig. ileumand receptor prepgrations. Mdification of the structure
of fornula | 10 has resulted in Substances with | ess favourable

properti CQJe ng ( hQxy 3. C opyuk. of formula I11a,
for exaﬁ%ﬁ: %g'gh %§%ggb'mﬁgb %1§ﬁ Bﬁk%égxn%tﬁgﬁ§propyl) conmpound of
fornulaﬂhQQjqﬂﬁ;ﬁﬂﬂﬁ$a£F251§f"PﬁecaEPP%Ft9foFe¥h%V§vhﬁ8Uhd of formula I 15
accor di Rgi dHaraiall @y@@&bﬁe ochEQQM rinC Dilelddpbnderst nil ar to norphine

inits effects erl |cat|o henol | dr oxy oup to yield the
structuf'l%ﬁ?ﬁ Brg nle f’é 8ﬁ%e‘§1€1ﬁ‘£¥%"&?1w]&§/ to B4 in
t he casethifs tetnpeu:cmqmltnd td)ia hgdmbhlbti@e @d the compwoui di ng to anot™her

aspect (HftﬂB%ﬂﬁyﬂaﬁtb%%aW%spEgﬁh £ ?spQﬁr §§6ﬁf§£ cgfrposi tion conpri sing

as active ingredient the oun ornu or ah acid addition.salt-
t her eof tﬁ%ﬁnﬁ@uégiﬁﬂﬂ$9§spﬁ&FnﬂééB@FéﬂFlC§Y?Pﬁ9msdlIuent or eXC|p|ent 25
The conpoundsmmk1mazpwrwenhhaagﬁnysbecueeﬂponent can be

demonstrated in the Haffner test by the. reversal _l ' v
10 of the'analgesia produéed by morphine. The compound
of formula I,_having an ADg, of 0.3 mg/kg s.c., has ' o
about 1/10 of the antagonistic activity of the structurally
related comparison substance naloxone of formula
~IIb (ADg4y = 0.03 mg/kg S.C.} . In'morphine-dependent"
15 nmonkeys, there is found to be increased sensitivity
to morphine antagonists which trigger withdrawal ’
symptoms, depending on dosage. In this experiment,
the compound of formula I is as strong as naloxone.
Unlike the compound of formula I, naloxone and the -
20 second substance naltrexone of formula IIc have no
analgesic activity but are sofcalléd_"pure,antagonists“.
On; particular advantage of the compound according
to the invention over other opiate-type anaigesics,-
agonists and agonist-antagonists is its unusually
25 high therapeutic range, which is 103,846 with an
- LDg, of 1350 mg/kg s.c. in mice, based on the effect
in the writhing test. The comparison values are
1600 for the standard analgesic morphine and 169
for the agonist-antagonist pentazocine: whlch is. used
30 therapeutically as an analgesic.
Another advantage of the compound of formula
I over newer substances, not yet used therapeutically,_
selected from the opiate-type kappa agonists of the .
benzZomorphane series, to which a high therapeutic
. 35 range is also ascribed (e.g. 1800 for ethylketazoc1ne),
is- the absence: of any strong sedative. property.
This can be recognised in the comparison substances
as an inhibition of locomotion in mice in or near

A
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for pain-relief, and may be admi nistered by enteral or parenteral or rectal
route. The dosage for ddm ni*- stration is suitably between 0.5 and 100 ng,
of active substance preferably between 1 and 20 ng. The COQEEynd 30 of
formula | and the acid addition.salts thereof may al so be.co ned vmtﬁ#
other pain-felieving agents or with active substances of other kinds such
as sedatives, tranquillizers and hypnotics. Suitable forns for
.adnlnlstratlon i nclude, for exanplte, tablet&,-35 capsules, supposi tori-es,
sol utions, "suspensions, powders or emul si ons; these may be prepared using
the excipients &he &herppeytie drsagechrrge s ofn | the ieeEnoungt aggesdindes

for obtaining delayee rlakr@a&eonhl ﬁbwever,%m@r@ffé&we.mg A |dbs'é$:©@d
"These preparatiaqns

t hod -
‘producti on. The lt“aﬁ:lrgg§aﬁ‘ﬁ§ gSﬁgthuBf ég‘gﬁ%l ’r%s‘/e %e%#ﬂ ]gfq 3’}‘% (9at ed
‘tabl ets ny be prepar @ebyintiapendent cpiateptype cack Gnidiyogoesdilet o t he

‘tablets and gpa h agen |
tabl ets, suc%oatgfg%h%v?wtl??on gﬁgﬁgygeﬁe%%é%nu%sﬁa h%{: 1‘{1%5618;1
titani um di oxi de-SoPb¥agd: I¥-5°Br BERA i8S oPR b 78 HPLEANE 1 e‘#%ésor av0| d 10

i nconpatibiliti ane tvh% a@ferara\; of! §ReCRBesStamd t&lﬁélajsﬁlnelaa)p:’:‘.rgs Sinlarly,

the tabl et Coat'qgu%a%ndarggep%or preparations.

-
=

Modification of the structure of formula I
10 has resulted in substances with less favourable properties.
o The corresponding NJ(Z-ethoxfetﬁyl) compound of formula
ITITIa, for example, has only 1/20, whilst the N-(3-
methoxypropyly compouhd of formula IIId has only'
1/25 of the acti&ity of the'gompbund of formula I -
15 according to the invention. 'Moreover,.compound IIId
is similar to morphine. in its effects. Etherification
of the phenolic hydroxy group to yield the structures
of formulae IIIb and IIIc reduces the activity, e:.qg.
to 1/84 in the case of the compound of formula IIIb.
20 ' According to anothgr aspect of the invention
we provide a pharmaceutical composition comprising
as.active ingredient the compound of formula I or -
an acid addition salt thereof, together with a .
O '~ pharmaceutical carrier, diluent or excipient.
25 ' The compounds of the invention may be used
- for pain relief, and may be administered by enteral
or parenteral or rectal route. The dosage for admini-
stration is suitably between 0.5 and 100 mg, of active
substance preferably between 1 and 20 mg. ' The compound
30 of formula I and the acid addition saits thereof
’ may also be combined with other pa1n—re11eving agents-
or w1th active substances of other kinds such as
sedatives, tranqullllzers and hypnotics. Suitable
forms for administration include, fér example, tablets,
35 capsules, suppositories, solutions, suspensions,
powders or emulsions; these may be prepared using
the excipients and carriers'or'disintegrants or lubricants
or substances for obtaining delayed release which

‘7



made up of several layers in order to obtain. del.ayed rel ease, and the
exci pi ents mentioned above for the tabl ets may be used.’ 15 Syrups of
t he actiye substance or conbinations. of active substances according to the
invent¥ may additionally contain a sweetener such as saccharin,
cycl ang gl ycerine or sugar and a flavour.-inproving agent, e.g. a
flavourlng such as vanillin or orange 20 extract. They may also contain
suspensi on adj uvants or th|ckeners uch as sodlun1carboxynethyl cel | ul ose,
wetting & ents_such., as ;aonden R odu fatt al cohols with

gt ek,

et hyl ene®bxi 0T ath3f spﬁ §5&6?95e Fbates. 25
- Sol ut i orlse friadé nirectieomsual. way wsdpgr sdown metbadsnof opadduabben. e. g. by

“addi ng preservggé\@g5fgggwﬁ§§ %oﬂ%ﬂ%ﬁ%%@e§é9éiﬁi nggggblllsers such as.
conplexones and then seal ed'in injection vials or angou es.
a

Capsul esS Hbitag W nFeated dabke tS Beya B 8TEP2E 8APY aEREART of | actlva)
subst ancesr é@Ypr dduceX A I gdus 1y ajoache lanbtrexsngnaheoaeinge subst antes

gel at| ne e U So I By, T86A. Py, BBE-TRE). Z?‘LS&L cd. for "
exanpl e, tbvlmta;r§p¢hma$unakmyxnﬂ@gmam@dsdsnec9Nbshalieﬁs of active T
subst ancggmi gt £hpled £0rc !t N S AHRP I oXildR or sugar.
In order to obtain delayed release or avoid
10 incompatibilities, the core may'alsé consist of several
layers. Similarly, the tablet coating may also be
made up of several -layers in order to obtain delayed
release, and the excipients mentioned above for the
tablets may be used. '
15 Syrups of the. active substance or combinations
of active substances according to the invention may
additionally contain a sweetener such as saccharin,
cyclamaté, glycerine or sugar and a flavour-improving
agent, e.g. a flavouring such as vanillin or orange
20 extract. They may aiso contain suspension adjuvants
or thickeners such as sodium carboxymethyl cellulose,
wetting agents such as condensation products of fatty
alcchbls_with ethylene oxide or preservafives.such.
as p~hydroxybenzoates. _
25 _ Solutions for injection may. be_prepafed in
' a gonventional manner e.g. by adding preservatives
such as p-hydroxybenzoates or stabilisers sﬁch as
complexonés and-then;sgaled_in injection vials or
ampoules. -
30 : Capsules containing the active substances or:
combinations of active substances may, for example,
be prepared by mixing the active substances with
inert carriers such as lactose or sorbitol and encap-
sulating them in gelatine capsules.
35 Suitable suppositories ﬁay be prepared, for
example, by mixing: the active substances or combinations
of active substances intended for this purpose with



- 10 - conventional carriers such as neutral fats or polyethylene glycol or
t he* dertvatives theredéf. The foll owi ng Exanples illustrate the invention
without’restricting the scope of protection sought 5 therefor. %3
1 N ('2- Met hoxyet hyl ) - nor oxynor phone (process a) 3.24 g (0.01 nol) offy
nor oxynor phone hydrochloride, 2.6 g (0.03 nol) of sodi um bi carbonat éaf
1.52 g 5 (0.011 nol) of 2-nethoxyethyl brom-degare stirred vigorously in 35
™M of dinethylformam de for 24 hours at [err] The.mixture is then
concentrated by eccopeentiomal rcamriersimicthas asutrali §a$hab$npwﬂyhth§15he
of nethylene Ch'°%a§ﬁ°15 el SO APRY didtedt .M 10 of water. The

- organi c phase is three tines, each tinge wth 20 m of water, then
dried with sodi um sul phE?® ERHLABNSE: BRamR)es) ildnsisate she AnysatdonThe

- crude product (3.wighout pestfictiy tHe aurpey e iprotectiloncdogght usi ng

- nethanthchIorgfoEHgggﬁg ammoni a 15- (90:10:0.5) as eluent. The fractions

contai ning the pure su %ance are concentrated by evaporation. The residue
(2.7 g) . crystalllses mhen treated with 20 m of dlethyl et her. The crystal
suspenS|on is

b

w2



2kept overnight in the ref}igerator, t hen suction 20 filtered, mashed mnth

.a little ether and dried at [err]. 1.7 g (49.3% of °

N- (met hoxyet hyl ) - nor oxynor phone are obtai ned, nelting point 164-[err]

Af ter rstal lisation from nethanol/water (2:1) the substance nelts at’
2 25 Exanpl e 2 N-(2- Met hoxyet hyl) - nor-oxynor phone (Process b) a.)

N- Met hoxyacet yl -

170-[er

nol ) of
chl ori de

sol uti on
-12- t he

- 10

15

20

25

30

35

IS obtalneg

fef g Ehel

I'S evapora

in vacuo and the residue is shaken with 45 ml of

methylene chloride, 5 ml of isopropanol and 20 ml

of water. The organic phase is washed three times,
each time with 20 ml of water, then dried with sodium
sulphate and concentrated by evaporation in vacuo.

The crude.prodﬁct (3.3 g)'iS-puriEied by chromatography
on silica gel, using.methenol/chloroform/conc. ammonia
(90:10:0.5) as eluent. The fractions containing

the pure substance are concentrated by evaporatlon.

The residue (2.7 g) crystalllses when treated with

20 ml of diethyl ether. The crystal suspension is’

kept overnight in the refrigerator, then suction -
filtered, washed with a little ether and dried at
70°C. 1.7 g (49.3%) of N-(methoxyethyl)-noroxymorphone

-are obtained, melting point 164-168°C.  After recryStalQ

lisation from methanol/water (2:1) the substance
melts at 170-173°C. '

Examgle 2 :
N—(2-Methoxyethy1)-ncroxymorphone (Process b)

a) N-Methoxyacetyl-no r:o-xqunphcne;-e:t hyleneketa 1

A solution-of”47;8,g=(0.44 mol) of methoxyacetyl-"
chloride in 331 ml of absolute methylene chloride
is added dropwise to a vigorously stirred solution/sus-
pension of 66.2 g (0.2 mol) of noroxymorphone-ethylene
ketal in 662 ml of absolute methylene chlorlde and

80 ml of trlethylamlne, at a reaction temperature
of 10°C, within about 2 hours, whilst: the mixture
is cooled with ice. A clear solution is obtained
which is refluxed for 1 hour. After it has cooled,

. nor oxynor pho- et hyl engketal A solution of 47.8 g (0.44 nol)
of .met hoxyacetyl- 30 chloride in 331*nT of absolute nethylene chloride is
added dr a vigorously stirred solution/sus- pension.of 66.2 g (0.2
O£¥$ﬁ lé hone ethylene ketal in 662 m of absolute nethylene
ind ; Mt L 2 r(@Fociess eénperature 35
wi thin about 2 ﬁlozu;sg vﬁ'dﬁtmélhecfﬂ woesz r’ia%%ln‘édhgki'rhchiérléec' ear

it has cool ed,

{i u hour s
4P @RPed -Pénfs with wat ek
dried aﬁthosmﬂlmeBLH¢fun<methbxyﬁuhyﬁhndmadebmrevamdrabdon inthe rotdry

evaporat op¢ {.h?@é Y L8 4550 oe Uind ke abBk3B: 04 lobf@ M. of tol uene

5 and the's
at 60°C. The mlxture is t en ccncentrated by evaporatlon




residue (91.2 g) consists. of N—nethoxyacetyl .nor oxy- nor phone-et hyl ene
ketal , which is further reatted without intermediate purification. b)
N ( 2- thhoxyethyl) nor oxynor phone et hyl ene ketal 10 - The ‘evapor ati on
residue described above is dissolved in 1400 m of absolute égégi'u]%'
tetrahydrofuran with heating. After cooling to 25-[err], the i'dn is
added dropwi se, withi'n 4 hours, to a vigorously stirred suspension of 24.0
g (0.63 nmol) of lithium15 alum nium hydri dg n 600.m of absolute _
-Ietrahydrofuran The reaction mxture is cooled to ensure that the reaction
-tenperature doesthet metbplabevehBir ide [solytidrens lwashedc tthoeentimese i s

‘refl uxed for 2 ngues. %Eel-s P28 &9 lfds@d‘ﬂmﬁ’%lﬁ?a@ce %&s%o%%n@?g%a

dropw se, C00 ous st Afte
2.6 litres of sab¥r gvagosg hﬂ%n%@nﬁh%ut¢%ﬁ¥¥sﬁﬂQquﬁﬁcﬁavélbééAYadded t he

mxture ide stirred §aeud.hoths. rddidud his (dd1ad afp) 1tnet1roahm1r effutamuegkuti on.
i's separated gff aaaaﬁ?ncegtgated by evapor.at acu Iﬂe aqueous

" solution is e tr 38 UCEAR KT | FEERATHS (?qﬁlﬁﬁ h§F§ﬁ§a 8Fi de.
The evaporation residue ¢91{Reg} etonsishmiaf AhrmEtiexyacediydsobredyw th t he

7001 35 or iy BubRECLEny Lo S AL S et Pt el e cBRERAT TR
-exaporation in vHéGB"‘“Fhé“F@%’F%Ea%%@‘g‘)lf5(5%#?'5319&-3 of the ethyl ene ketal of
- 'N-(2- et hoxyet hyl ) - nor oxynor phone which is subjected to the followi ng ket al
;spllttlng b) N-(2-Methoxyethy1)-noroxymorphone ethylene ketal
' \ 10 - The evaporation- residue described above is
dissolved'in 1400 ml of absolute tetrahydrofuran,
with -heating. After cooling to 25~30°C, the solution
is added dropwise, within 4 hours, to a v1gorously
stirred suspension of 24.0 g (0.63 mol) of lithium -
15 aluminium hydride in 600 ml of absolute tetrahydrofuranQ
The reaction mixture is cooled to ensure that the
reaction temperature does not rise above 30 to. 35°C.
Then the reaction mixture is refluxed for 2 hours.
It is then cooled and 300 ml of water . are added dropwise,
20 at 0 to 5°C, with coollng and with vigorous stirring..
After 2.6 litres of saturated diammonium tartrate
: | solution have been added, the mixture is stirred
ka‘\ for 2 hours. Then. the (lighter) tetrahydrofuran
solution. is séparated off .and concentrated by evapo;ation
- ' 25 in vacuo. The aqueous solution is extracted twice,
each time with 400 ml of methylene chloride. The
evaporation residue of the;tetrah&drofuran phase.
is dissolved with the methylehe chloride extracts,
the solution is washed twice, each time with 400 ml
30 of water, then dried with sodium sulphate and concentrated

by evaporation in vacuo. The residue (69 g) consists

of the ethylene ketal of N—(z—methoxyethyl)4noroxymorphone
wh1ch is subjected to the follow1ng ketal - spllttlng
without purification.



- Wi thout purification. -13-. ¢) N-(2-nethoxyethyl)- nor oxynor phone
-hydrochl oride For the ketal splitting, the above résidué is refluxed for T
hour with a nixture of 70 mi of water and 40 m of conc. HCL. ~The clear

br own tion. .5 is cooled and m xed with 800 ml of acetone. N-(2-

met hox | ) - nor oxynor phone hydrochl oride crystallises out. After it has
been left to stand overnight in the refrigerator, it is suction filtered,
washed with acetone and dried at [eri13.- 74.0 g (70.7% of 10 : '
N ( 2- met hoxyet hyl ) - nor oxynor phone hydr ochl ori de are obt-ained, nelting point
[err]. Af¢krN+e2rmatiaday ety lon-rormx IEMbnefh@grechabnidbich it is

di ssolved at b tdy g one (added after
Ot naa%qz@@ala a{ag, b 34, a%gé Qtas"i‘ﬁﬁ%

the aqueous solutlon as cqol e pure substance are
obt ai ned ¥t FeElyeed i iRF poi I'Pﬂ“rof"”-fé’sat Jipture °fTFf9 BhaPftical ly pure
substancew@béﬁlmmﬂ b@'ﬁl”dmeﬂmkﬁCﬁKSIa|mh%atﬂearfb@ﬁWﬁEbbaﬁﬁhoﬁEItS\af 269

to [er gg ﬁfé@l 253 %1 oly %tq} |8cbrbs “Ex%rgala%eton‘léabl ﬁtngct i ve subst@nce

accord e |n enti 0 ng Lactose
120. 0. ng methoxyethyl)-noroxymorphone hydrochlorlde crystallises

out. After it has been left to stand overnight in.
the refrigerator, it is suction filtered, washed '
with acetone and dried at 60°C. 74.0 g (70.7%) of"
10 'N-(z-methoxyethyl)—noroxymorphone hydrochlorlde are 3
obtained, melting point 205°C. After recrystalllsatlon _ : ;;
from 167 ml of water (in which it is dissolved at
' boiling temperature) and 1.4 litfes of acetone (added
after the aqueous solution has cooled to 50°C), 62.0 g
15 of pure substance are obtained with a melting point
of 265 to 267°C. The analytically pure substance
obtained by further recrystaliisation from methanol
melts at 269 to 270°C. | '

20 Examples of formulations
Example A: Tablets
Active substance according to

the invention : . 20.0 mg
Lactose - : _ ' 120.0. mg :;
25 Corn starch . . 50.0 mg
' Colloidal silicic acid = . =~ 2.0 mg
Soluble starch S - . .. 5.0 mg
Magnesium.stearate. I ' _3;0_mg:ﬁ
' 200.0 mg
30 Thejactive'substance'is mixed with some of

the excipients-and'granulated with a solution of
the soluble starch in water. After the granulate-
had dried, the remaining ex01p1ents are added and
the mixture is compressed to form tablets.



25 Cbrn starch | 50.0 ng Colloidal silicic acid

2.0° ng Sol ubl e starch ) - ' . -. 5.0 ng Magnesium stearate
3.0-mgy 200.0 ny 30 The active substance is mxed with soné%?%@éhe.
exci pients and granul ated wth a soluti.on of the soluble starch er

After the granulate had dried, the renaining excipients are added and:fhe

m xture is conpressed to forn1tab|ets -14- Exanple B: Coated tablets -
.Active substance according to ‘the inventionl4 - . ' 15.0
my Lact ose 100.0 ny 5 Corn starch
 95.0 ng Col | oi daExampleB: 5Gopted tablets 2.0 ny Sol ubl e starch
5.0 ng Magnesi Una&t ePé a§@pstance according to 3.0 ng 220.0 ng 10 .
- The active substeneeimwéneken pi ents are conpressed to 8.0 mgbl et cores as
-«described.in Ex ééand t hese cores are coated mnt&oﬁugaﬁg talc and gum
ar abi c ig-t he ustua may 15" Exanple C  Suppositories
: 5 Corn starch’ 95.0 mg
Colloidal silicic. acid 2.0 mg
- i Soluble starch | 5.0 mg
Magnesium stearate . - 3.0 mg
E ) - - 220.0 mg.
Y 10 The active substance and excipients are compressed

to form tablet cores as described in Example A and

these ‘cores are coated with sugar, talc and gum arabic

in the usual way.

15 Example C: Suppositories

Active substance accordlng to

-10.0 mg

the invention- . S
Lactose ' ' o ~ 150.0 mg
Suppository mass g.s. ad ' ' "1.7 g

20 The active substance and lactose are mlxed

- together and the mixture is uniformly suspended in
the molten suppository mass. The suspensions are
S\ - poured into chilled moulds to form suppositories

. weighing 1.7 g.
25 _
Example D: Ampoules

a4

Active substance according to
the invention

Sodium chloride
30 Doubly distilled water g.s. ad

1.0 mg -
10.0 mg
.1.0 ml

The .active substance and sodium chloride are
dissolved in doubly distilled water and the solution
is transferred under sterile conditions into.ampoules.



Active substance according.to the invention . ; . 10.0
~ ng Lactose _ , 150. 0 ng* Suppository nass Q:s. *
ad 1.7 g 20 * The active substance and. l'actose are

~m xed t her and the.m xture is uniformy suspended
supposi t 6ry nmass. The suspensions are poured into ch
supposi tories weighing 1.7 g. 25 Exanple D : -Anpoul es

in the nolten
|l ed moulds to form
Active substance

-according to the invention =15 - 1.0 ng Sodi um
chl ori de ' 10.0 ng 30 Doubly distilled water q.s.
ad ExampiepE ctive substance and sodjum chloride are dissol ved
i n doubl yaditstrel k@dseahee asdotdengotstion is transferred under sterile
. condi ti onkhentiavengdaohes. -15 - Exanple E . Drapsyode i ve substance -
accordi ng e.L ' _ 0.70 g nethyl __
p-hydroxyg%%?ggtg B¥§95k98enzogte 0.07 g 5 'pr&bﬂ7rﬁrwdroxybenzoat%
0.03 gSDe®rReYal psbidwgrebegzeatad - | 100D 9d -
Demineralised water g.s. ad ©~ 100.00 ml
The active substance and preservatives are

dissolved in demineralised water and the solution
is filtered and transferred into vials each containing .

10 100 ml. o

o
3



The acti.ve substance and preservatives are -neral i sed wat er

and- the solution i's fi'ltered and transferr als each containing 10
100 m . -16- 1. N- ( 2- Met hoxyet hyl ) - HM!W formula (1)

[ert] and the acid addition salts t her eof .

for tE§§§
preparation of a conpound as clainmed in clarnrl whi ch conprrses her a)
reacti ng a noroxynorphone of formula (1V)

1V with. a 2-methoxyethyl halide of formrielG(‘v‘) [err] -17 - wherein X

Tepresents a chlorine, bronine or iodine atom or b) ketal splitting an

~ D (2-met hoxyet hy ) - nor oxynor phone -5 et hyl ene ketal of fornmula (VI) [err]
éi\ﬁg%f\tp - ' - |

1. N-(Z—Methoxyethyl)-norokymo;phone of formula
e (I) -

o —OH . —0-CH-
N-CH,-CH,-0-Cli3

\~ 3 I
HO 0
and the ac1d addltlon salts thereof.
2. A process for the preparatlon of a compound

as claimed in cla;m 1, whlch comprises either

a) reacting:a noroxymorphone'of formula (IV)

10 Iv -

with a 2-methoxyethyl halide of formula (V)

X-(CH,) ,~OCH, o | v



with a dilute acid, followed if desired by converPfﬁg—%he—base_gL_LaLnula 1

. obtained into an aC|d addition salt. 10 3. process as clainmed in

~tlaim2 (a) wherein the reaction is carried out | n L"ﬂlmmmgmlmntn aci d
" bi ndi ng ent and in an inert solvent at a tenperat

t enper &ypb/e and the boiling point of the solvent. : A ptodess for
t he preparation of N (2-nethoxyethyl }- IMOFoxynDrphone or an acid addition
salt thereof substan- tially as hereinbefore described with reference to
t he Exanpl e¥hesein X'Nr¢pregentsyatchioring opraminees doddmeaci d 20
addi tion saggoﬁhereof whenever prepared by a process as clained in any of
clains 2, 3 or 4. 6.. A pharnaceutical conposition conprising a conmpound
of formila ?fas claimed in either claiml or claim5 in association with a
pharnaceut|bnlkeualpsplﬁttiﬁg amn N+ (2-nethhiyethyl ) ~noroxgmoephonad of

formula & g%iég@dkéghflégr@é&ﬁﬁlguyv%5id addi tion salt thereof for\yse in

t he rellef 0 al n

——N-CH,~CH,-0CH3

2

Vi

with a dilute acid, followed if desired by converting
the base of formula I obtained into an acid addltion
salt.
10 3. A process as claimed in claim 2 (a) wherein
the reaction is carried out in the presence of an
acid binding agent and in an inert solvent at a temperature
between ambient temperature and the boiling point E
of the solvent. : ' -
15 4. A process for the preparation of N-(2-methoxyethyl)-
noroxymorphone or an acid addition salt thereof substan-
tially as hereinbefore described with reference to-
the Examples. '
5. N- (2-Methoxyethyl) ~noroxymorphone or an-acid:
20 addition salt thereof whenever brepared'by a process
as claimed in any of claims 2, 3 or 4.
6. A pharmaceutical composition comprising a compound
of formula I as claimed in either claim 1 or claim
5 in association with a-pharmaceut1ca1 excipient,
25 carrier or diluent.
7. A compound of formula I as defined in claim
1 or an acid addition salt thereof for use in the
relief of pain. |




