;e3e] <$]9 !"d"fV$6$TS$; 12 Novenmber 2002 *~o0000z* - 1 |Inproved nethod for
«pr €paring ph mcal | y val uabl e nor benzonor phane derivatives The

pr esent |mﬁ“ﬂ\\ﬂmﬁm®m§t es to a new 5 preparing norbenzof®Novembed2002/ati ves
1 (Figure show t he correspondi ng stereoi soners, the text

di scusses onl y6%¥ME preparation of the R- enantioners - the S-enantioners
can be prepssred anal ogously) 10 The progcess invention relates to a new
process for preparing norbenzonorphane dervatives of general fornula

(Figure l1a and 1b show the correspondi ng stereoi sonmers the text diacusses
only the prepapadbired oéthdeé Rornandpanins -pirerd: ananidanier svadamble: pr epar ed

-HR 151 20 ~HN-H R~ R~ \ i .25 1a 1b wherein 30 Rl nmay denote H,

Cl- C8- al kyl ,%@%@%@Ml ogen. 12 Novenber 2002 - 2
Unl ess specifically stated otherw se, the general definitions are used in
the follow ng sense: Cl1_8-al kyl generally denotes a branched or unbranched
5 hydr ocar bohRgrBEpsSfavi h@"‘in%/bo% Ek S ditOns )NethiRIPIRRE dpth onal |y be
substi t utsed Wi-LHa PPRy Ofo PRESZHRL PSR AL AIE) v 5t F &S %@%é’nééé&orﬂ&%dlbé"’m ch
may be the sanme as one another or different. The foll ow ng hydrocarbon
groups are nknfFogededyl agnadfliexsnpl ethe dorpasdwiding hyl , propyl,
1-met hyl et hyl, (isopropyl), butyl ., 1-nethylpropyl.. 2-nmethyl propy.

T Todi et hy  SEnGToTBaITT et oo e SRR Bl P R

1, 1di net hyl ptiepyR, dn2neicmshy| propyls-éhahidiomihy|l@omd prdpared
1-et hyl propyl, hexyl,_ 1-nmethylpentyl, 2-nethylpentyl, 3nethyipentyl,

4- met hyl pent3Pa1agqued vbt hyl butyl, ~ 1, 2di net hyl butyl, 1, 3- di met hyl but y! ,
2,2,-diqgthyl butyl, 2,3-dinmethylbutyl, 3,3-dinmethylbutyl, 1-ethylbutyl,
2ethyl butyl, 1,1,2-trinethylpropyl, 1,2,2-trimethylpropyl, 20

1-et hyl - 1- et hyl propyl and 1-ethy|-2-nethy|prquLH Unl ess stated ot herw se,
| ower al kyl groups having 1 to 3 carbon atoms, such as nethyl, ethyl,
propyl and isopropyl, are preferred. 8-al/koxy generally denotes a
branched or unbranched Cl1_ 8- hydrogat bound via an oxygen, which
may optionally be substituted with on Tal ogen

15
1
1
R
25
1a 1b
wherein

30 R' may denote H, C;-Cg-alkyl, C,-Cg-alkoxy, hydroxy or

halogen.

RV
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atons) - preferably fluorine - which may be the sane as or different from
-oneanot her. The foll ow ng hydrocarbon 30 groups are nentioned by way of
exanpl e: 12 Novenber 2002 - 3 nethoxy, ethoxy, propoNg.Novefiidrebss hy!

(i sopropyl), butoxy, 1-nethylpropoxy, 2-nethylpropoxy, 1, 1dinethyl ethoxy,
pent oxy, 1-methyl butoxy, 2-nethyl butoxy, 3-nethyl butoxy,

1, 1-di et hyl propoxy, 1, 2-di met hyl propoxy, S 2, 2-di nethyl propoxy,

1- et hyl propoxy, hexoxy, 1lnethyl pentoxy, 5 Tret hyl pent oxy, 3-nmet hyl pent oxy,
4met hyl pent oxy, 1, 1-di net hyl but oxy, 1, 2-di net hyl but oxy, 1, 3-di net hyl but oxy,
2,2, -di nmet hwrmﬁ@%pez:laﬂidmtﬂwlémtu@dypt&&vdjgmt hH Wemeal

1- et hyl but ox 10 et hyI but oxy 2-tri_met hyl propoxy,

1,2, 2trinet S Prét H&ﬂedl lr‘f“ettﬁﬁ g sh Ferssthy | - 2met hyl pr opoxy.
Unl ess stated ot hervvl se | ower al koxy groups having 1 to 3 carbon atons,
such as net hoxy, ethoxy, propoxy and isopropoxy, are preferred. 15 For the
pur poses of Cﬁlheadrléslerﬁeﬂ%ﬂérlm slencalsogerpradsdtess ol warinpaichetd ori ne,

brom ne f ] dC e ar ef i

substi tuent S }}%dohen?rnbgjna\r%}l g% glrﬁqﬁedqga%ﬁ (?uIr‘)“{éla(rzlrbor;ll 1 gﬁ(ﬁs’re Vg{e%ér%ﬁ’r eferred
as anions i mmjmnamumt@ormmmd&utﬁdewpmn@s@ @&nnb:e:etmmidgazrsynt hesi se the
racem c conpounds .and to esi e the corr n enantl onerically pure
conpounds. &e}d "V\ﬁrﬁqs%é—’l 6‘(?§sl§’ede58’ i g‘d B 15 h &¢ e Atan
application ol&.saz&c%& tdtedqrfqeesasltacmedlfemmltr@e HydMHar@drhas the
advantage that it elimnates two steps, nanely the introduction of the
L1-fornyl praftestts myegrisis ian@d £y sabseduemampdifoval . Moreover, in the
case of ;yhe 30 4' - nmet hoxy-substituted norbenzonorphane (Rl1= 4 -C]VE), whi ch
is a valuable internediate for pharnmaceutically 12 Novenber 2002 - 4
active nor bevmtdmjr prea;die'ldelpim@ufilveg meibyyieshds  dfi sioperoghydilr.edutgripound ar e
significantly b -~ p ry nentlon d h r.ei n fo escribes a
process 5 |nlv% hﬁ’ é’glﬁor‘?dlmet% ﬁé:tol%'l éng ' pi gie ?W %Iqu\/atl ves 2 are
cyclised, afgesrcytihe 1 I’rttett(bdfll(f:iultqﬂ of2 -ae t Nyl iyl |, pBeh\ecmyrlg)uglyQup 1,13 - to
obtain the corre ndi benzaonor ane derivatives However, in order to
obtain the M& %lnorlb@n?d FHHARESPY. 'tﬁezf‘élrlmflthﬁ}pﬁtoé’tyectl ng
group has tqi&kﬁ)l@ﬁ*{%lagﬁe&ylln a tnerchmbearte;a Subseayapihyy1i,f sdesired,

t he substituent be nodified in a manner. known per se to obtain Rl

accordi ng 15“%@%%%&%@1 r ddeshyderatyl . TRud -dimerhvddnstds dn2al koxy group

- such as e. g %e;:h let tp)gy Q\ RELQABXY Q" bSOPT AR 1y 11e yGOr F espondi ng
hydr oxy corrpoun Rl - e e%gratgg et'her spllttl nyq- e.g. by

reacting wit hdwmtéwélhwtiyécl a. §udhrr@§hMBbut20 | fL- h&élyﬂ@wtb'éen 2f-ound t hat,
surprisingly b Y 1tbh e Rrqcess ,ac e%}g’lpgx%g,ot he i ”\ée@tr'l%'&t yiﬁ)tr:%gﬁat Rce) need

to introduce & ‘prdtécting group Kdlhg fothe in
pi peri dine derelt\ra)tlj—\Aerr@tlmylphepgtiotmdatleéth&lf-ar—mecauylbeo@ydl i &ed edisr ect |y

with ALCL13 to obtain.the benz erlvatlv 5. The synthesis is
11 st at od SH AAGERAEY Re (e LortBY oG Radiant Loptr & & ﬁ&?@é\%

may al so be Haynld, e@mht adNH@BYUS! Bt h bhepyar kasPrarRdprepsq ,
1S-enanti omers for Wldt h the racem c starting conpounds.
preferre

25 C(C;.g-alkoxy generally denotes a branched or unbranched C,.
s-hydrocarbon group bound via an oxygen, which may
optionally be substituted with one or more halogen
atom(s) - preferably fluorine - which may be the same as
or different from one another. The following hydrocarbon

30 groups are mentioned by way of example:



12 Novenber 2002 - 5 Diagraml: O/H5 R2/ N3 to1l5 Hi R/ NOI_HN
R2 4 1.H 2. Al(Hal)3 2 20 25 30 Thus, using the process described in the
prior art, the 5 desired benzonorphane derivative is ob{2iNdnibereddy a 20%
yield, in the case of the

2- (2- met hoxyphenyl ) met hyl 3, 3-di net hyl - 4- met hyl ene- pi peri di ne 2a (R2=

2-Ove). The new process, on the other hand, yields the desired

benzonor phane derivative of type 5 - with R2=0CH3 in this instance - in an

i sol ated yield of over 800. Variations in the experinmental conditions

(Table 1) shewHdat, fahaiieCeasdpdxeycliaitiorediigl 4cimigndgnepi peri di ne 2
has only to be first converted into a salt, HNz R/ 12 Novenber 2002 -
6 as cycli RHEVH of! T THIRF WY pricdih thaRTPel ds Ideconposi ti on

products of diHNQWHNELUfen B8, ProGessh AT NG £ Quddif 1igie@atj on is
suitably 5 carried out in a reacti'on nmedium Suitable reaction nedia

i nclude, in Jawtitvlibatoxyal dgenatiew: tdlv phanacor lardrmhimes Hyldropandyons or
01 & SBonct & A SSnGl Y, 0 AGLGP 98 0l anes haying
methylpentoxy, 2-methylpentoxy, 3-methylpentoxy, 4-

methylpentoxy, 1,1l-dimethylbutoxy, 1,2-dimethylbutoxy,
1,3-dimethylbutoxy, 2,2,-dimethylbutoxy, 2,3-
dimethylbutoxy, 3,3-dimethylbutoxy, 1l-ethylbutoxy, 2-

10 ethylbutoxy, 1,1,2-trimethylpropoxy, 1,2,2-
trimethylpropoxy, l-ethyl-l-methylpropoxy and l-ethyl-2-
methylpropoxy. Unless stated otherwise, lower alkoxy
groups having 1 to 3 carbon atoms, such as methoxy,
ethoxy, propoxy and isopropoxy, are preferred.

15
For the purposes of the present invention, halogen
denotes fluorine, chlorine, bromine and iodine, of which
fluorine and chlorine are preferred as substituents.
Bromine and chlorine, particularly chlorine, are

20 preferred as anions in aluminium compounds.

The' process can be used to synthesise the racemic
compounds and to synthesise the corresponding
enantiomerically pure compounds. Compared with the

25 process described in published German application 195 28
472 the process according to the invention has the
advantage that it eliminates two steps, namely the
introduction of the N-formyl protecting group and its
subsequent removal. Moreover, in the case of the

30 4'-methoxy-substituted norbenzomorphane (R'= 4‘-OMe),

which is a valuable intermediate for pharmaceutically



10 C1_3-carboxylic acids are particularly preferred. Myst particularly
‘preferred are dichl oronet hane (nethyl ene chloride), 1,2-dichloroethane,

chl orobenzene and di net hyl acet anm de. However, mi xtures Qb Nd@niHap2602
solvents may al so be used. 15 The reaction tenperature for the reaction
according to the invention is not critical within wide limts. It wll
depend primarily on the reactivity of the reactants, whilst the upper limt
is set by the boiling point of the 20 sofvent - unless the reaction is
carried out in an autoclave. Thus, the reaction according to the invention
can be carrigec obd NbEhémzendepRenat déeivangeedf tHoOMids 150 h«aependi ng
on the solvent used. Arange from20 to, 100 Cis preferred, whilst a range
from40 to 78T | CTREWISRER | Fiprbl rrRELY TPRERfANnt i ty of al umi ni um
(I'11) halide used - preferably alumniumtribrom de and nost preferably
alumniumtrichloride - is also variable within wide Iimts. It is 30

typi cal |y wi Theé npaieanyget fmont Poned 12e eejinhaf ent sdeofcralless m wratdsy i de,
based on_ the, educt. A ratio in.the ign‘% from3 1o 10 equiyal ents. is
particul & |y PrEfeeh P CRORB R v %‘b‘ﬁ]j Whi TS THET G he YSihge
from3 to 5 2oy akwilissed, nDStepatriie Clihtardguqr Bbersecan Thef ahtl f or m used

is also not critical] in ternms of 5 advantageously carryi ng out the reaction
accordi ng t PTAEETMAMITIP 1T 15 prRferbtie t&be lfs%rﬁ%j%r%lt%g of the

pi peridine deshy¥atdMasard doPBvZe NdD 4 NOGAN & ACi fSordid td e Wrd j M ner al
acids. The - neutral - salts with hydrohalic acids or sul phuric acid are
preferred Aphre ATFINAHERT aroshPprrreePiamdy evi dtel frm3ul" in Table 1)

it is t | e t IS r ri or_ hydro j (Br). 15
The i n\rjleiﬁ)ti %@%@%@gﬁ er eiﬁn%%fgcrggg?ség%%%&?ﬁ%%ﬂ el}trgda E‘{/%h%%;r ocess
descri bed instéw. fol |l om ng Exanpl es. Various other enbodi nents of the
process according to the invention will becone apparent to the skilled

person fromthe description provided. However, it is expressly 20 pointed
out that theslixedqpleasand tthaispecdd) caid asupde dudandeédns9l eky as an

illTustration and should not be regarded as restricting the invention.

modified in a manner Known per se to obtain R according

15 to the desired compound 1. Thus, if R® denotes an alkoxy
group - such as e.g. methoxy, ethoxy, n-propoxy or iso-
propoxy - the corresponding hydroxy compound (R' = OH)
may be generated by ether splitting - e.g. by reacting
with a hydrohalic acid such as HBr.

20
It has now been found that, surprisingly, with the
process according to the invention, there is no need to
introduce a formyl protecting group. According to the
invention the piperidine derivative 2 in the protonated

25 form can be cyclised directly with AlCl; to obtain the
benzomorphane derivative 5. The synthesis is illustrated
in diagram 1 for the corresponding 1R-enantiomers.
However, it may also be carried out analogously with the
corresponding

30 1S-enantiomers or with the racemic starting compounds.



12 Novenber 2002 g _ Exanpl es Exanple 1:
(-)-4'-nmethoxy-5,9,9-trinethyl-6,75 benzonor phane-tart rate ((-)-SaTA) 4.9 ¢
(20 mmol) of (+)-2-(2-nmethoxyphenyl)nethyl -

di met hyl - 4- met hyl ene- pi peri dine (2a) are di ssol ved in 202r”°ve1mbae(§e2 %ne and
1 g of conc. sulphuric acid are added. 10 The crystals precipitated are
suction filtered and suspended in 6 m of dichloronethanel),2). 9 g (68
mol ) of A1C13 are added, with cooling; @at-10-20C. A clear solution is
formed which is subsequently boiled for 2 h (internal tenperature 45 C).

The reddi sh-fy Heaction 15 m xture is cooled to anbient tenperature,
diluted with 25 m of dichl oronethane and added to about 100 g of ice. 100
m of 200 NaCH are added dropwi se thereto with cooling at 20 - 25 C, then
the organi c phase is separated off and the aqueous phase is extrgacted with
25 20 m of dichl oronethane. The.combi ned organic extracts are dp % over
magnesi um sul phate and the solventf is distilled off 25 1~ The e o

1, 2-di chI oroet hane as_an alternat\ve yields 78 o benzonorphdne jafter the
rever sed®addi ti on of RA (1. e ngiog to the
Al1Cl13) and after 30 mi 30 2~ The reaction ind ﬁ ret hane at
55C under pressure yields ¢nyonor phane in an 82 o Weldfwer 1.5

hour s. 12 Novenber 2002 g Alt¢rnatively, 62a HBr can be Ysed for the
crystallisation. The correspo\zdi ng hydrobronmide is isolated ip a 77%yield.
5 in vacuo. The residue is taken up in 10 m nethanol and 3.1 g of
L-(+)-tartaric acid3 in 2 H20 are added. The m xture is left\in an ice
bath for 10 m nutes to crystallise out, diluted with about 40 of acetone
and suctPon filtered. 10 /iel d: 6.59 (82.30), nelting point: 234 C 12
Novenber 2002 - 10 Table 1:

sal t sol vent A1C13t enper at ureti neyi el dC chl or obenzened4 . 0 eq90C151S8 . O

0C chl or obenzene4 . 0 £q75-80C2 h61 .7 0C CH2C124 .0 eq20-25C48 4 .4
0CLCH2dA 23. 2 eq20-25C64 /54. AYC1C2HACI 24 . 0O eq55-60C6 h42 . 0 0CLC2H4CH23
. 2 eq42C5 h78. 8 Ogr chl or obenzene4 0 eg60C2 h63. 6%BULC2HAC123. 4 egedN65C2
h85. 3%SU1CZ§I4 123 N

osu CHZ%ZS @- aut ocljavel 5 h82 0 OSU1CHZQlZS
h90. 3sS o N 903/ h60a 5 Exaiyplify 2:
(-)-3"-Methoxy-5,9,9-triret hyl -6, 7bénz rm?:phane-tartrate ((-)-SbTA)
(35 mmol ) of (+)-2-(3-nethoxyphenyl)nethyl-3,3 10

di et hyl - 4- met hyl ene- pi peridine (2b) are dissolved in 35 m of acetpne and
1.8 g of conc. sul |3huri c acid are added. The precipitated crystals are
suction filtered and suspended in 10.5 m of 1,2-dichloroethane. To this
are added 16 g (120 mmol ) of A1C13, whilst cooling to 20 12 Novenber 2002

20

Thus, using the process described in the prior art, the
desired benzomorphane derivative is obtained in only a
20% yield, in the case of the 2-(2-methoxyphenyl)methyl-
3,3-dimethyl-4-methylene-piperidine 2a (R®= 2-OMe) . The
25 new process, on the other hand, yields the desired
benzomorphane derivative of type § - with R2=0OCH; in this

instance - in an isolated yield of over 80%.

Variations in the experimental conditions (Table 1) show
30 that for successful cyclisation the 4-methylene-

piperidine 2 has only to be first converted into a salt,



- 11 30C. The mxture is quickly heated to 55-70 C. After 30 mn. it
left to cool to anbient tenperature, diluted with 100 m of dichl oronethane
and 200 g of ice water are added. Wilst cooling to 20 42Rkvembe?Q082 oOf

200 NaCH 5 are added dropw se thereto,
of f and the aqueous phase is extracted with 150 ml of dichl oronethane.
conbi ned organic extracts are dried over

is

the organic phase is then separated

The

magnesi um sul phate and the sol vent

is distilled off in vacuo. The residue i taken up in 20 M 10 met hanol and
5.4 g of L-(+)-tartaric acid in 3 m of H20 are added. The mi xture is left
in an ice bathden LA MRULES che ¢reet @laldes & r@omiGidntgd Midilyabout 40
of acetone and sSuction filtered. Yield: 10.9g (790), nelting point: 186 C
15 12 Novégisonmpegix iom progwaits ofclagi pedknioyn natansr.ocess for preparing
an R- or S norbenzonorphane of fornula 1 5 R wherein 10 HRL is H Cl1_8

al koxy, hydroxy or hal ogen, which conprises the steps of converting a
4- met hyl ene-Thiep @rricthiens dedoratinge taf ther mmvaen ildnl 5 Nskd tably HX 2.

Al (FInl)3 2 20 1

where R2 is R1) 12
into theSCOFPé§H6%L%W§ é&ﬁ&'é&&FFﬂ8ﬁ'§§ﬁﬁPm' Suitable reaction media

10

15

20

25

30

include, in particular, halogenated aliphatic or aromatic
hydrocarbons or else also acid amides, of which mono- or
polychlorinated alkanes having 1 to 3 C-atoms or
chlorinated benzene (-derivatives) or acid amides .of
C;.;-carboxylic acids are particularly preferred. Most
particularly preferred are dichloromethane (methylene
chloride), 1,2-dichloroethane, chlorobenzene and
dimethylacetamide. However, mixtures of the above

solvents may also be used.

The reaction temperature for the reaction according to
the invention is not critical within wide limits. It will
depend primarily on the reactivity of the reactants,
whilst the upper limit is set by the boiling point of the
solvent - unless the reaction is carried out in an
autoclave. Thus, the reaction according to the invention
can be carried out within a temperature range of from 0
to 150 °C depending on the solvent used. A range from 20
to 100 °C is preferred, whilst a range from 40 to 70 °C

is particularly preferred.

The quantity of aluminium (III) halide used - preferably
aluminium tribromide and most preferably aluminium
trichloride - is also variable within wide limits. It is
typically within a range from 2 to 12 equivalents of
aluminium chloride, based on the educt. A ratio in the

range from 3 to 10 equivalents is particularly preferred,

Novenber 2002 - 13 wth an acid



reacting said corresponding acid addition salt in a reaction nediumw th an
ralumnum (I11) halide at a tenperature in the range fromabout 0C. to about
| 50C., 5 and isolating the R or S-norbenzonorphane of H@NBvethbbr 2802 The
process according to claim1 wherein the alum num (I11) halide is alum num
tribromde or alumnumtrichloride. 10 3. The process according to claiml,
wherein the reaction nmediumis a nono-_or polychlorinated al kane having 1
to 3 carbon atons, a chlorinated benzene or benzene derivative or an am de
of a Cl-3-carboxylic acid or a 15 m xture of such. 4. The process according
to claiml, whdrs teherateactironinediamgd fiboel arorfetdraneralents is

1, 2-di chl or oet hane, .chl ar ohenzene. or dj nmet hyl acetam de or a m xture of

such. 20 5. " YS! F AT aim 1, wherein the reaction is

carried out at a tenperature in the range from about 20 to about 150C. 12
Novenber 2002 - 14 6. The process according to claim4, wherein the
reaction is T S¥d drrmatised dfperaturet e Gange fredmsaldut 40 to

about 70€. AGCA, i i - i about
12 equi vgl eﬁ%‘%’a& aegfrlr%ﬁlﬁsc(l 1) alr}?“ldtteq;at%e%u%sgeédb,ldgggre%do}r?q?%gttgéﬁgl% 8.

The process jaocortdiarg tld claipnefengigreite aboutt!®: k¥xlite afogthelO
equi valents of al.u .'nrgeurg hal i d re u sed on t.he educt. 9. The

(1] i ! sed,; ha ;
process accc?rld)lenrgl 5 am ,th\‘/’heesr eo:afn atsuts 349 albn(?lftgaéllé:ql?ic\}asents of
al um num (I Idgrdirbadd rmineral acids. The - neutral - salts with

hydrohalic acids or sulphuric acid are preferred. .Apart
10 from neutral sulphates (abbreviated to “SU1” in Table 1)

it is most preferable to use hydrochlorides (Cl) or

hydrobromides (Br) .

15 The invention described hereinbefore is also illustrated
by the process described in the following Examples.
Various other embodiments of the process according to the
invention will become apparent to the skilled person
from the description provided. However, it is expressly

20 pointed out that the Examples and the specification are
intended solely as an illustration and should not be

regarded as restricting the invention.



15 alumnum (111) chloride are used, based on the educt. 10. The process
according to claiml, where (+)-2-(3

met hoxyphenyl ) met hyl - 3, 3-di et hyl - 4- et hyl ene- pi peri di ng4i he

pi peridine derivative. 20 11. The process according to g?&&#?ﬁﬁgazg?%
(-)-2-(3 net hoxypheneyl ) net hyl - 3, 3-di net hyl - 4- net hyl ene- pi peridine is used
as the piperidine derivative. 12 Novenber 2Q02 - 15 12. The process
according to claim1, where the piperidime-derivative is used in the form
of an addition salt with a mneral acid. 5 13. The process according to
claim 12, wherein the piperidine derivative used is in the formof an
addition salt with a hydrohalic acid or sul phuric acid. 14. The process
accordi ng toegdmpred3, wherein the 10 piperidine derivative used is in the
formof an addition salt with hydrochloric or hydrobrom c acid. 15. The
method as recited in claiml1 where R2 is al koxy further conprising the step

of converting,4:Rs1 &l koxy- ﬂ54tomgygg£%y5t§W§ngghﬁg 1SPl4tting by reacting

wi th a hydrohalic acid. A5. A( ' E. A L. ANs. A;

9). AvL. AGL". mzm@fpmseAtaﬁtEqmg C(—)—SaTA)

EQEQ( qE#. #. | | | 2~~?<<8>X<?X| ?2p?| 2?2~~~22>2?7><| >>2?2?>>7<<??22?2?2<<?| ?| <?>>>~~>~<
><S0<>~8OXSSSVSSSS?OD>~~~>SSSD?>~ P~ >SS SXS~~SOSKSKSK S SKSKSKSKSXSX>KX>| >
| > > > | | | | | €2 25?20 AREPR ~B £ ? PR 222 >Ny A 4 hyPDIrsest iy 2222, 2222 | | | | ~>>>

2277 7=: Dt 45 C
Dt DX (t D#. #. >3KeLRY) ~bymatbybene -piper i -2, A3m sLisRelyesh Agb R | x2x2x?

XXX X227 3P ~3R e e 33”939399333@”3& ORI IR RARAP] | | ~2><~
~~~~~~~~ >x=>x~| =] | | <<>>~] ~>| === || 2| 2| 7] 22%7] 2pTV:_+*145 *C

II(I# #19??79????Qﬂﬂg?b.?9...?PPQ?Q???@??????Z filtered ambs09222222772?

777777777777777772§% 277 777~~~7~97777777777771 7?7778777?{?77 77r77 ~??~?7~

................ P55 B I I 5430592577 2 Sth 221112
LTI | ~7~@E| A1 Qhrare-addRR? WATPR <22 1PRS <2E0 20p 2RV 2 A>RRRAR?77727272777
T PP9?7~?7~?7~7?X8

ss(s#. #. 97763§bL?0??3g%:%@9%%%&@%@3375%5343#335339&6453455%433555&599797797

2222222~ ~~~ (G 0erRT ZcemBe R A RaRd ~P6- 20 ~ MR- e RP AR IR 122 AR- 7~ 2~ 227
99999990999999999999999>X|>>9|9|~9 ~P=PPPVVVVVIVVIVVIVVVI?VIVK?VVI?VI?V?I??E~ |?‘?

2x?27277715 mixture is cooled to ambient temperature, diluted with 25

ef u*45Rbps. Agtizst @i éh1 M &ad el ol £l ] o] clsial caloed) Qﬂf] Galeca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]caJca]ca]cAa]cAa]cAa]ca]caLﬂcal8et* +
ml of 20% NaOH are added dropwise thereto w1th
cooling at 20 - 25 °C, then the organic phase is
separated off and the aqueous phase is extracted with 25
20 ml of dichloromethane. The combined organic extracts are

dried over magnesium sulphate and the solvent is

distilled off

25 b The use of 1,2-dichloroethane as an alternative
yields 78 % benzomorphane after the reversed addition of
AlCl, (i.e. the addition of the suspension to the AlCl,)

and after 30 wmin. at 55°C.

30 2 The reaction in dichloromethane at 55°C upder
pressure yields the benzomorphane in an 82 % yield after

1.5 hours.
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Cl CH,C1, 3.2 eqg 20-25°C 64 h {54.4%

cl C,H,C1, 4.0 eq 55-60°C 6 h 42 .0%

Cl C,H,C1, 3.2 eq 42°C 5 h 78.8%

Br chlorobenzene |4 .0 eq 60°C 2 h 63.6%

SuUl C,H4C1, 3.4 eq 60-65°C 2 h 85.3%

SUl C,H,Cl, 3.4 eq 55-60°C 307 91.1%

SUL | C.H(C1, 3.4 eq 50-55°C 30 90.5%

SU1 | CH,C1, 3.4 eq 5500 1.5 h |82.0%

autoclave
SU1 CH,C1, 3.4 eq 46-47°C 2 h 90.3%
slurry
SuUl DMAA 8.0 eq 80-90°C 3 h 60%

Example 2: (-)-3'-Methoxy-5,9,9-trimethyl-6,7-

benzomorphane-tartrate ((-)-S5bTA)

8.6 g (35 mmol) of (+)-2-(3-methoxyphenyl)methyl-3,63-

10 dimethyl-4-methylene-piperidine (2b) are dissolved in 35
ml of acetone and 1.8 g of conc. sulphuric acid are
added. The precipitated crystals are suction filtered and
suspended in 10.5 ml of 1,2-dichloroethane. To this are

added 16 g (120 mmol) of AlCl;, whilst cooling to 20-



10° 10" 10°910% & ()-'y6 10%& ()-f P f111}7?2~ @
10: ¢, 109K () - ! LOOMWK! ()- ! 1109 ()-! LL!I10%-& ()- , 109 ()-
1000 ()-11&" " " <#q#a?~ @10::! 901 10%]& ()-! %0 10WMNE1Q)NovEREAB06S - Y
10%\/I & ()-g! LO%VE: ()-,Sm 1000V&' () - qittititits~ =

:1s@0%: & ()-S@L0% & ()-!310%U& ()- s10% & ()- 10M 10M
1oM) 109%V&' () - $@SIRT' (zX6~_=
10! ~. 1 10%& ()-z!t G 10%& ()-hl't G'109%& () -1 yG 109%&' ()-h! ~G' 10%& () - hal0% & (
Y- ((((((() *uSl!~ Y 110%0& ()- 'Y 110%& ()- 10% & ()- 9ml0% o0& ()- 10 10
10!t 6! 109%& {goc * <1 WMAREMW e @ cky 'HO%ed to 55-70 °C. After 30
[! 109%v& ()-U, 9GLO%VE: ()-: 1094V& ()- L10%VE ()- 10'w 10'w 10" wY ! 10% w&' () -
e* mrs**** * o GREN / KBY DE e Ao §9QL O 1YRRERY - & PTRSIRRYET ) AL Yterhoak () - U

with 100 ml of dichloromethane and 200 g of ice water are
added. Whilst cooling to 20 - 25 °C, 300 ml of 20% NaOH

5 are added dropwise thereto, the organic phase is then
separated off and the aqueous phase is extracted with 150
ml of dichloromethane. The combined organic extracts are
dried over magnesium sulphate and the solvent is
distilled off in vacuo. The residue is taken up in 20 ml

10 methanol and 5.4 g of L-(+)-tartaric acid in 3 ml of H,0
are added. The mixture is left in an ice bath for 10
minutes to crystallise out, diluted with about 40 ml of
acetone and suction filtered.
Yield: 10.9g (79%), melting point: 186 °C.

15
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What is claimed is:

1. A process for preparing an R~ or S-

norbenzomorphane of formula 1

R2\/ I

AN

wherein

R' is H, Cj;.g alkoxy, hydroxy or halogen, which comprises the
steps of converting a 4-methylene-piperidine derivative of

formula 2

Z—Z

RZ\/ l
A

(where R? is R!)
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with an acid into the corresponding acid addition salt,
reacting said corresponding acid addition salt in a
reaction medium with an aluminum (III) halide at a
temperature in the range from about 0°C. to about 150°C.,

and isolating the R- or S-norbenzomorphane of formula 1.

2. The process according to claim 1 wherein the
aluminum (III) halide is aluminum tribromide or aluminum

trichloride.

3. The process according to claim 1, wherein the
reaction medium is a mono- or polychlorinated alkane having
1 to 3 carbon atoms, a chlorinated benzene or benzene
derivative or an amide of a Cl-3-carboxylic acid or a

mixture of such.

4. The process according to claim 1, where the
reaction medium is dichloromethane, 1,2~-dichloroethane,

chlorobenzene or dimethylacetamide or a mixture of such.

5. The process according to claim 1, wherein the
reaction is carried out at a temperature in the range from

about 20 to about 150°C.
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about 40 to about 70°C

5 7. The process according to claim 1, wherein about 2
to about 12 equivalents of aluminum (III) halide are used,

based on the educt.

8. The process according to claim 7, wherein about 3
10 to about 10 equivalents of aluminum (III) halide are used,

based on the educt.

9. The process according to claim 8, wherein about 3
to about 5 equivalents of aluminum (III) bromide or

15 aluminum (III) chloride are used, based on the educt.

10. The process according to claim 1, where (+)-2-(3-
methoxyphenyl)methyl-3,3-dimethyl-4-methylene-piperidine is
used as the piperidine derivative.

20

11. The process according to claim 1, where (-)-2-(3-

methoxypheneyl)methyl-3, 3-dimethyl-4-methylene-piperidine

is used as the piperidine derivative.
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10 piperidine derivative used is in the form of an addition

salt with hydrochloric or hydrobromic acid.

15. The method as recited in claim 1 where R? is
alkoxy further comprising the step of converting the alkoxy
15 to hydroxy through ether splitting by reacting with a

hydrohalic acid.



