S018-528pct . 202 Substituted 1, 2, 3, 4, 5, 6- hexahydr o- 2, 6-

nmet hano- 3- benzazoci n- 10-ol s, processes for 5 preparing them and
their use as phar maceuti cal conpositions The present
application relates to new substituted '

1,2, 3, 4,5, 6-hexahydr o- 2, 6- met hano- 3- benzazodi m- 10-ol s 10 of gener al
formula I: [err]

S018-528pct.202

Substituted 1,2,3,4,5,6-hexahydro-2,6-
methano-3-benzazocin-10-ols, processes for
5 preparing them and their use as
pharmaceutical compositions

The present application relates to new substituted
1,2,3,4,5,6-hexahydro-2,6-methano-3-benzazocin-10-ols

10 of general formula I:
Ra
H R?
\O N/l\f/X‘R7
R1
R R*
5
R* h
]
wherein

15

X denotes a single bond, -0-, C3-Cg4-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may
have one or two oxygen atom(s) anywhere in

20 the bridge, preferably Cj-Cz-alkylene-O- or
-0-CH>-CH-0-, -0-CHy-CHy-NH-;

R1 denotes hydrogen, methyl, ethyl, phenyl;
25 R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;



wherei.n 15 X denotes a single bond, -O, ([err]-C4-al kyl ene,

an al kyl ene bridge having 1 to 8 carbon atons whi ch may be
branched or unbranched and nmay have one or two oxygen aton(s)
anywhere in 20 the bridge, preferably Cerr]-C3-al kyl ene-O or
-O CH2-CH2- O, - O CH2- CH2- NH-; R1 4enot es hydrogen, methyl,

et hyl, phenyl; 25 R2 denot es hydrogen, nethyl; R3 denot es
hydr ogen, fluorine, chlorine, bronm ne, hydr oxy, nethyl, nethoxy;

- 2- R4 denot es hydrogen, nethyl, ethyl; R5

denotes hydrogen, netg®yl, Riddtes hydrogen, meBhyl,deshi/2s hydrogen,
met hyl , . et hyl ; : '

RS  denotes hydrogen, methyl, ethyl;
5 R6  denotes hydrogen, methyl, .ethyl;

R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R10, which may be
Z 9
{7
R10
identical or different, ;

10
R8  denotes hydrogen, Cj-Cg-alkyl;

Z denotes oxygen, NH, sulphur;

- 15 RO denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

20
optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers or
racemates as well as in the form of the free bases or
the corresponding acid addition salts with

25 pharmacologically acceptable acids such as e.g. acid
addition salts with hydrohalic acids - for example
hydrochloric or hydrobromic acids - or corresponding
organic acids - for example fumaric or diglycolic
acid.

30
Preferred compounds of general formula I are those
wherein, in the above definition R* and R® either
both simultaneously denote methyl oxr independently of
one another may denote hydrogen or methyl, with at



R7 denotes tert.-butyl, cyclohexyl, phenyl optionally substituted
by RO and R err], which may be identical or different, 10

Rl err] denotes hydrogen, (err]-C4-al kyl; Z denot es
oxygen, NH, sul phur; 15 R9  denotes hydrogen, nethyl, fluorine,

chl ori ne, brom ne, nethoxy; - 3 - Rerr] denotes hydrogen

nmet hyl, fluorine, chlorine, brom ne, nethoxy; 20 optionally
in the formof the individual optical i soners, mxtures of the

i ndi vi dual enantioners or racemates as well as in the formof the
free bases or leadth &R0 HPRNGuBE tatdndddgenefisgl kSmathpl 25

phar macol ogi cal |y acceptabl e acids such as e.g. acid addition salts
wi th hydrohalic a®*&*®7/ for exanple hydrochl ori ¢ or hydrobrom c
acids - or corresponding organic acids - for exanple fumaric or

di gl ycolic acid. 30 Preferred conpounds of general formnula
| are those wherein, in the above definition R4 and Rlerr] either
bot h si nul t aheous|Cpmpanvgids wét lggnesrnli Adepuaddent byeopreferred wheramnt her
may denote hydrogen or nethyl, with at

X denotes oxygen;

R' denotes hydrogen, methyl or ethyl;

10
R?> denotes hydrogen,
R®* denotes hydrogen;
15 R* denotes hydrogen or methyl;
R®  denotes hydrogen or methyl;
R® denotes methyl;
20
R’  denotes phenyl;
R®  denotes hydrogen
25 R® and R independently of one another denote

hydrogen, methyl, fluorine or methoxy

particularly compounds of general formula I wherein,
in the above definition, R* and R® either both
30 simultaneously denote methyl or independently of one
| another denote hydrogen or methyl, with at least one
of the substituents denoting a methyl group;

The following compounds are most particularly

35 preferred:



-3- | east one of the substituents denoting a nethyl group;
X

5 Compounds of general formula 1 are preferred wherein

denot es oxygen; Rl err] denot es hydrogen, nmethyl or ethyl; 10
Rl err] denot es hydrogen, R3 denot es hydrogen; 15 R4
denot es hydrogen or nethyl; R err§ - denotes hydrogen or nethyl;

(-)-(1R,278) -2- (2" -benzyloxy) propyl-4’' -hydroxy-5,9, 9-

trimethyl-6, 7-benzomorphan

and

(-)-(1R,2"78)-2-[27-(2'”,6'"-difluorobenzyl) oxy] propyl-
5 4’—hydroxy-s,9,9—trimethy1—6,7-Benzomorphan

in the form of the free bases or the corresponding
acid addition salts with pharmacologically
acceptable acids.

10
Unless otherwise stated, the general definitions are

used in the following sense:

C1-C4-alkyl or C;-Cg-alkyl generally denotes a

15 branched or unbranched hydrocarbon group having 1 to
4 or 1 to 8 carbon atom{s), which may optionally be
substituted with one or more halogen atom(s) -
preferably fluorine - which may be identical to or
different from one another. The following hydrocarbon

20 groups are mentioned by way of example:

methyl, ethyl, propyl, l-methylethyl (isopropyl), n-
butyl, 1l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, pentyl, 1l-methylbutyl, 2-methylbutyl,

25 3-methylbutyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 2,2-dimethylpropyl, l-ethylpropyl,
hexyl, 1l-methylpentyl, 2-methylpentyl, 3-
methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,2,-dimethylbutyl,

30 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1l-ethylbutyl,
2-ethylbutyl, 1,1,2—trimethylpropy1, 1,2,2-
trimethylpropyl, l-ethyl-l-methylpropyl and l-ethyl-
2-methylpropyl. Unless otherwise stated, lower alkyl
groups having 1 to 4 carbon atoms, such as methyl,

35 ethyl, propyl, iso-propyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl are preferred.



Rl err]. denotes nethyl; 20 R7 denot es phenyl; R err]
denot es hydrogen 25 RO and R err] independently of one anot her
denot e hydrogen, methyl, fluorine or methoxy particularly
conpounds of general fornmula | wherein, in the above definition, R4
and Rlerr] either both 30 si mul t aneously ®enote nethyl or independently
of one anot her denote hydrogen or nethyl, with at | east one of
t he substituents denoting a nethyl group; The foll owi ng conmpounds
are nost particularly 35 preferred:

- 4- (-)-

(1R 2"S) -2- (2"-benzyl oxy) propyl -4' -hydroxy-5,9, 9-

trimethyl -6, 7-benzonor

10

15

20

25

ccorglngly alkylene denotes a branched or unbranched
divalent hydrocarbon bridge having 1 to 8 carbon
atoms which may optionally be substituted with one or
more halogen atom(s) - preferably fluorine - which
may be identical to or different from one another.

Alkoxy generally denotes a straight-chained or
branched hydrocarbon group bound via an oxygen atom -
a lower alkoxy group having 1 to 4 carbon atom(s) is
preferred. The methoxy group is particularly
preferred.

Methods of preparation

The compounds according to the invention may be
prepared by methods known from the prior art [WO
97/06146] . The invention relates to the
enantiomerically pure compounds as well as the

associated racemates.

The key compounds are the nor-benzomorphans 2a to 5a,
which are shown in the diagram as the corresponding

(-) -enantiomers:



and (-)- (IR 2"S) -2- [2"-(2'",6 ""-difluorobenzyl)oxy]propyl- 5

- hydroxy-5,9, 9-tri net hyl - 6, 7- benzonor phan in the formof the free
bases or the correspondi ng acid addition salts with pharnacol ogically
acceptabl e acids. 10 Unl ess ot herw se stated t he general definitions
are used in the foll ow ng sense: - ‘CIerr] C4- al kyl or
Cerr]-Cerr]-alkyl generally denotes a 15 branched or unbranched
hydr ocarbon group having 1 to 4 or 1 to 8 carbon aton(s), which may
optionally be - substituted with one or nore hal ogen aton(s) -
preferably fluori mdagrsii @ah nmay be identical to or di fferent from one
anot her. The foll ow ng hydrocarbon 20 groups are nentioned by may of
exanpl e: qpthyl, ethyl qgopyl 1- nethylﬁthyl (|so§ropylg
butyl, 1-nethyl propw %ylprOctI {=R ~a@li met t hyl ntyI N-R
1- et hyl butyl, 2-megyl p |, 25 yl but yl <Jdj nethylpr I 2-
di met hyl propyl, 2, EL y! pr opy ] Nyl pr opy hexyl ,

1- et hyl pentyl, 2-YeitAypentyl, 3 et hyl p thyl p

1, 1- di met hyl but yl, di et hy |, 1, 3-dinethyl butyl,
2,2,-dinmethyl butyl, 30 2, 3-di met hykbutyl, 3, 3-di net hyl butyl,

1- et hyl butyl, ZXSQQbeutyI 1,1 gsgrlnnthylprqgmg, 1,2, 2- (-)-5a
trimethyl propyl, 1l-ethyl-1 nethylpropyl and 1-et hyl

2-met hyl propyl . Unl ess ot herw se stated, |ower alkyl groups having 1

to 4 carbon atons, such as nethyl, 35 et hyl, propyl, iso-proayl,
n-butyl, 1-nethyl propyl, R=

5
The synthesis of 2 where R=H is described in
published German Application No.: 195 28 472.
Compound 3 can be prepared analogously to compound 2.
10 The starting compound is the piperidone 6 which

occurs as an intermediate in the synthesis of 2, and

which is reacted for example with an

ethyltriphenylphosphonium salt instead of with the

corresponding ethyl derivative - as is already known
15 from the prior art (cf. Diagram 2!).



2-met hyl propyl or 1,1-dinmethylethyl are preferred.

Accordi ngly al kyl ene denotes a branched or unbranched di val ent

hydr ocarbon bridge having 1 to 8 carbon atons which nay optionally be

substituted with one or 5 nore hal ogen aton(s) - preferably fluorine -

whi ch may be identical to or different7from one another.

Al koxy generally denotes a straight-chained or branched hydr ocar bon

group bound via an oxygen atom - 10 a |l ower al koxy group having 1 to 4

carbon aton(s) is preferred. The methoxy group is particularly

preferred. 15 Diiﬁ?&@@ﬁ of preparation The conpounds accordi ng

to the invention may e prepared by nethods known fromthe prior @art o

[ WO 97/ 06146] .0 The i nvgntion relatefto theﬁto enantioné?ically\f9
t N

pure conpounds as Effirgi:lf:i] N
0 | |
(+)-6 (+)-7 (+)-
N’R

o
~ H

-9 (-)>-10 (-)-3

5 Compound 4 is prepared analogously to the process
described in WO 97/06146 from 2-methoxybenzylcyanide
(11) and 2-bromopropionic acid (12).



associ ated racenat es. The key conpounds are the nor-benzonorphans

2a to 5a, whi ch are shown in the diagram as the correspondi ng 25
(-)-enanti omers: - 6- D agram 1:
[err] 5 The synthesis of 2 where R=H is described in

publ i shed German Application No.: 195 28 4728 -

Diagram 3:

|

|
o
g«i

15 16

18 19 4a

In the first step, for example, 2-methoxybenzyl

5 cyanide (11) is reacted with ethyl 2-bromopropionate
(12) to obtain the correspondingly substituted 3-
amino-2-methylbutanoic acid ester derivative (13)
{since in view of the desired end product the alcohol
component of the partial ester structure is not

10 important, any other Cq-Cg-alkyl ester or a benzyl

ester may be used):

s g

11 12 13



Compound 3 can be prepared anal ogously to conpound 2. 10 The starting

conmpound is the piperidone 6 which occurs as an internediate in the
synthesis of 2, and which is reacted for exanple with an
et hyl tri phenyl phosphonium salt instead of with the correspondi ng et hyl

derivative - as is already known 15 fromthe prior art (cf. D agram 2!).
-7- Di.agram 2:

In order to carry out this conversion, of the
Reformatsky reaction type, an alkylhalosilane,
preferably a trialkylchlorosilane, most preferably

5 trimethylchlorosilane - and zinc powder are placed in
a solvent which is inert under the reaction
conditions used, preferably an ether, or in a
halohydrocarbon, most preferably dichloromethane.
After this mixture has been diluted with a polar -

10 inert - solvent, preferably a cyclic ether, most
preferably tetrahydrofuran - the reaction mixture is
heated - preferably to reflux temperature - and
combined with a mixture of the ethyl 2-
bromopropionate of general formula 3 with the o-

15 methoxybenzylcyanide and heated further, preferably
to reflux temperature. After cooling and filtering
off the zinc powder, the reaction mixture is mixed
with a reducing agent which is selective regarding
the reduction of imino functions - preferably a

20 complex alkali metal borohydride derivative, most
preferably sodium cyanoborohydride - and then mixed
with an alkanol - preferably a straight-chained or
branched Cl—C4-alcohol, most preferably ethanol. Then
an aqueous solution of a basically reacting compound

25 - preferably ammonia solution, most preferably with
concentrated ammonia solution - is added and the
organic phase of the reaction mixture is isolated.
After drying and evaporation in vacuo, the residue
remaining is taken up in an inert solvent -

30 preferably in an aliphatic or aromatic hydrocarbon,
most preferably in toluene - and extracted with the
aqueous solution of an acid - preferably a mineral
acid, most preferably 2N hydrochloric acid. Finally
the aqueous phase is made alkaline with the aqueous

35 solution of a basically reacting compound -
preferably ammonia solution, most preferably with



[err] . Conpound 4 is prepared anal ogously to the process described in WO

97/ 06146 from 2-net hoxybenzyl cyani de (11) and 2-bronopropionic acid (12).

- 8- D agram 3:

- 10 -

concentrated ammonia solution - and then extracted
with an organic, water-immiscible extraction agent -
preferably with a halohydrocarbon, most preferably
with dichloromethane. The extract thus obtained is

5 dried and then concentrated and the 3-amino-2-
methylbutancate derivative of general formula 4 is

isolated.

In the second reaction step the ethyl 3-amino-2-
methylbutanocate derivative 13 thus obtained is

10 reacted with ethyl acrylate (as, in the light of the
desired end product, the alcohol component of the
ester structure is not critical, any other C;-Cg-
alkyl ester or even a benzyl ester may be used here)

to obtain the corresponding ethyl 3-(2-

15 ethoxycarbonylethyl) -amino-2-methylbutanoate
derivative 14:
o o
P ’
o
o 0
HN —> HN
o)
o )
/
13 14

In order to carry out this Michael addition reaction
20 the ethyl 3-amino-2-methylbutanoate derivative 13 is
dissolved with the ethyl acrylate in a reaction
medium which is inert under the reaction conditions -
preferably in a straight-chained or branched C,-C,-
alkanol, most preferably ethanol - and heated -
25 preferably to reflux temperature. After the reaction



[err] . In the first step, for exanple, 2-nmethoxybenzyl 5 cyani de
(11) is reacted with ethyl 2-bronopropionate (12) to obtain the
correspondi ngly substituted 3- am no- 2- net hyl but anoi ¢ aci d ester
derivative (13) (since in view of the desired end product the al cohol
conponent of the partial ester structure irslidot 10 | nportant, any ot her
Cerr]-Cerr]-alkyl ester or a benzyl ester may be used):

-0-

has ended the solvent is eliminated in vacuo and the
resulting ethyl 3-(2-ethoxycarbonylethyl)amino-2-
methylbutanoate derivative 14 is isolated.

5 In the subsequent third step of the reaction the 3-
(2-ethoxycarbonylethyl) amino-2-methylbutanocate
derivative 14 resulting from the preceding step of
the reaction is cyclised to form the corresponding
piperidone derivative 15:

10

20 o/
Piperidone-Ester

14

In order to carry out the Dieckmann's ester
condensation type cyclisation step, the 3-(2-

25 ethoxycarbonylethyl) amino-2-methylbutanoate
derivative 14 is dissolved in a solvent which is
inert under the cyclisation conditions - preferably
in an aliphatic or aromatic hydrocarbon, most
preferably in toluene - and heated to reflux

30 temperature in the presence of a basically reacting
compound, preferably an alkali metal alkoxide of a
branched or unbranched Cl—C4—alcohol, most preferably
potassium-tert. -butoxide, and the components of the
reaction mixture which are volatile at these

35 temperatures are eliminated by distillation - for
example by azeotropic reaction. After the reaction



In order to carry out this conversion, of the Ref or mat sky reaction

type, an al kyl hal osi | ane, preferably a trial kylchlorosilane, nost
preferably 5 trimethyl chlorosilane - and zinc powder are placed in

a solvent which is inert under the reaction condi tions used,
preferably an ether, or in a hanhydréEarbon nost preferably

di chl or onet hane. After this mxture has been diluted with a polar -
10 inert - solvent, preferably a cyclic ether, nopst preferably
tetrahydrofuran - the reaction mxture is heated - preferably to

reflux tenperatur@as anded, theceshicBédnwiniktarei xsuhgdoblybedeahyl 2-

br onmopr opi onat e of e mulL,a 3 with the.o: zyl cyani de

and heat ed furtheF‘gﬁ%e ng% € aqueoHy ngPgig?e%ge?%t%?%&9§§?§? cool i ng

and filtering reagffingheompoundowdprefensbilgavi tbnagugeuseinerganad

wih a reducing ageniygih h%?t'grggE?ﬁkﬂ%ew?gﬂaéghEQntratedtH?deQHE&kQB of
eféra

imno functions - pr bor ohydr
derivative, Bost acid. Eh@ﬂeﬁawﬁye§oémﬁﬁﬁéyhﬁ6b%?%ﬁ?ﬂFFﬂ% adent vhéRbni xed

with an al kanol - jprghereblhysarsthakehtoshatnedsr - prefebabnghad
Cl- C4- al cohol, nost preferably ethanol eous solu '08 of a

The
basi cal | y reactinGiddiydehess most prefera ﬁ%y gﬁﬁﬁﬁYﬁegg?ﬁtloh
preferably with and m@gedentcat eeatuabasssbltit bon- ofsaaﬁdeﬂcahﬂythe
organi c phase of the reaction nlxtur ate t ng and
evaporation i n vaf§8ctifig FIPRYRd- pre%?@%ﬁ# ch s284 %ﬁgug&Fﬁﬁéé i nert
sol vent - 300 pseﬂatabhy mosanpakfphably wnthroqaceotnyﬁedcammgnla

most preferably |achabuene acgad BEbhagtednbE ehOcorganicagnagUsagol uti on

of an acid - preferab cl d, nost gre erab
hydrochl ori c ac|dwe¢angs|yxhaust1ve extraction of the aqueous phase

the combined organic extracts are washed with water,
dried and evaporated down in vacuo and the resulting

15 piperidone ester is isolated.

Alternatively the Dieckmann condensation described
above can also be carried out by means of titanium
tetrachloride in a halogenated hydrocarbon -

20 preferably dichloromethane [M.N. Deshmukh et al.,
Synth. Commun. 25 (1995) 177].

In the fourth step of the reaction the piperidone
derivative (piperidone ester) thus obtained
25 is saponified and decarboxylated under alkaline or

acid conditions to form the corresponding 3-methyl-4-

piperidone derivative.

30

35 o

Piperidone-Ester 15



t-he aqueous phase is nade al kaline with the aqueous 35 solution of a

basically reacting conpound - preferably amoni a sol uti on, nost
preferably with - 10 -

concentrated anmonia solution - and then extracted wi th an organic,
wat er -i nmi sci bl e extraction agent - “ptéferably with a

hal ohydr ocar bon, nost preferably wi th di chl oronet hane. The extract
thus obtained is 5 dried and then concentrated and the 3-am no- 2-

met hyl but anoat e derivative of general formula 4 is I sol at ed.

In the second reaction step the ethyl 3-am no-2- met hyl but anoat e

derivative 13 th obt lned?is 10 . reacteg mﬁ&h ﬁéh Idacr late é S, in
the light of the Yo CHIR tPaPIRGTHPBUTCES The %Ico%%? toﬁ%ﬁﬁgﬁ? g¥ t he
ester structure isonoeftukttemperavyref hin &]polirC8aqueocus abkyénesoer or
o a5 B OB O Bl orrebal S0k it ol £5Ponl 19
derivative ®: straight-chained or branched Cl—C4—alkanol and water,
most preferably in an ethanol/water mixture - with a
basically or acidically reacting compound -
preferably with an alkali metal hydroxide or an
inorganic acid, most preferably with sodium hydroxide
10 or if an acid is used, for example, in the presence
of hydrochloric acid or sulphuric acid. After
saponification has been completed the reaction medium
is eliminated in vacuo and the residue is taken up in
a solvent suitable for the subsequent salt formation
15 - preferably a polar organic solvent, most preferably
in acetone - and the corresponding acid addition salt

is precipitated.

The subsequent Wittig reaction with

20 methyltriphenylphosphonium bromide leads in the next
step to the corresponding 4-methylene-piperidine
derivative 16, which can be isolated in the form of
its acid addition salt - preferably in the form of a
hydrohalide, most preferably in the form of its

25 hydrochloride.

30 —

15 16
35



[err] - 13 In order to carry out this M chael
addition reaction 20 t he et hyl 3-am no-2-nethyl butanoate derivative 13
i's di ssolved with the ethyl acrylate in a reaction medi um whi ch
is inert under the reaction conditions - preferably in a

strai ght-chai ned or branched Cl-C4- alldamol , nost preferably ethanol

- and heated - 25 preferably to reflux tenperature. After the reaction
has ended the solvent is elimnated in vacuo and the resul ting ethyl
3- (2- et hoxycar bonyl et hyl ) am no- 2- met hyl but anoate derivative 14 is

i sol at ed. In order to carry out the Wittig reaction the 3-
methylpiperidone derivative 15 in the form of its
acid addition salt - for example as the hydrochloride
- is dissolved in water and combined with a basically

5 reacting compound or - preferably - the aqueous
solution thereof; most preferably, concentrated
aqueous ammonia solution is used.

The aqueous phase is extracted with an organic,

10 water-immiscible solvent - preferably with a
haloalkane, most preferably with dichloromethane.
After drying and evaporation in vacuo the residue is
taken up in a reaction medium which is inert under
the conditions used for the Wittig reaction -

15 preferably in a cyclic ether, most preferably in
tetrahydrofuran - and combined with a Wittig reagent
which generates a methylene group - preferably a
methyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide - in the

20 presence of a basically reacting compound, preferably
an alkali metal alkoxide, most preferably potassium
tert.-butoxide and - depending on the reactivity of
the particular educts used - reacted at a temperature
in the range from 0 to 80 °C - preferably in a range

25 from 20 to 60 °C and most preferably at about 40 °C.
After the reaction has ended the reaction mixture is
combined with water and a water-immiscible organic
solvent - preferably with a haloalkane, most
preferably dichlordmethane - and the organic phase is

30 separated off. After exhaustive extraction of the
aqueous phase and drying of the combined extracts,
the extraction agent is eliminated, the residue is
dissolved in a solvent suitable for the formation of
an acid addition salt, preferably in a branched or

35 unbranched C,-C,-alkanol, most preferably in
igsopropanol, and combined with a suitable acid,



5 In the subsequent third step of the reaction the 3-

(2- et hoxycar bonyl et hyl ) am no- 2- net hyl but anoat e derivative 14
resulting fromthe preceding step of the reaction is cyclised to form

t he correspondi ng pi peri done derivative 15: 10 [err] 20

Pi peri done- Est er 14 | m dider to carry out the

D eckmann's ester condensation type cyclisation step, the 3-(2- 25

et hoxycar bonyl et hyl ) am no- 2- et hyl but anoat e derivative 14 is

di ssolved in a solvent which is i nert under the cyclisation
conditions - pref %Fﬁh‘!éfrabl an N resrqiriphaldid er sachrrasi cfbydenampben, nost
preferably in tolueg} - heated to r qux&S b1

presence of a basitdM3F d, most, BI§HTE2 pyew ? néfﬁg?s met al

al koxi de of a hydﬁdﬂhﬁuxhanaammrannhbdh@[acup addataohosalhnef the
preferably ngégi pré&ﬂét f%“dﬁﬁa%?cr@%@a&ﬁ?s&g”Bﬁeeﬂé518£1598d.

In the subsequent reaction step the piperidine
nitrogen is formylated - for example with n-
butylformate - yielding the corresponding N-formyl-3-
methyl-4-methylene-piperidine derivative:

10

o]
A N
N N
—>
15
17

To do this the piperidine derivative of type 16,

20 which can be isolated in the preceding step as for
example, a hydrohalide, is first converted into the
corresponding free base, for example by dissolving
the piperidine derivative in water and combining it
with a basically reacting compound - preferably with

25 the aqueous solution of a basically reacting compound
and most preferably with concentrated ammonia
solution, and extracting the free piperidine with a
organic solvent, preferably with a halogenated
hydrocarbon and most preferably with dichloromethane.

30 After the extract has been dried and the extraction
agent has been distilled off the free base is taken
up in an organic solvent - such as, for example, a
hydrocarbon, preferably in an alkyl-aromatic
compound, most preferably in toluene - and reacted

35 with a formylating agent - preferably with an



reacti'on mixture which are volatile at these 35 tenperatures are
elimnated by distillation - for exanple by azeotropic reaction.

After the reaction
ended, the reaction m xture is hydrol ysed an
solution of an acidically reacting compound -

acid. Then a water-inmm scible extraction agent which
these conditions, - preferably a di al kyl et her,

basi cal l'y % kg% caapeyad, BB&LSEagbylEAEQOfQEQ
nost prefera

sol uti on, W th contentrate

12 -

has

m xed with the aqueous
preferably wth agueous
i horgani c aci ds, nost preferably with concentrated hydrochloric 5

is inert under
nost preferably
di et hyl et her - isaéﬁvé¢ormate,am@snipedfarahlthiahueohstzbfurm@heof a

qus ammoni a 10
sol uti on.

Af ter

separation of the organic phase as wel | as exhaustive extraction of

the aqueous phasern the %ﬂﬁs@%ﬁ@hﬂe@yei9§Qt$oﬁX£é§é£§oﬁrelﬂﬂﬁﬂéde

wat er , dried and evagorate down jn vacuo and
plperldone eter FESPsBEat

the resultin

ngih

g§. process, ather ReRZQEPTPRAR #F ERRHERA Y:

condensati on descriypedi1s 1s &bﬁn&lyagyﬁtﬁésbeeﬁaimleﬂeoyiebynﬁeaﬂs of

titani um tetracQL%é ﬁﬁ 18 Qalgggggt gwh dr c
di chl or onet hane [ﬁPﬁ. ArtRE &t “5P¢

r bon

nn%%chz%s(

example, inorganic salt acids, partlcularly

%8

referably
%) 177] .

hydrobromic acid and preferably with sulphonic acids
10 or with aluminium(III) halides, such as e.g.

aluminium trichloride.

The following reaction step results in the cleaving

of the formyl group and thus produces the

15 corresponding 4'-methoxy-5,9-dimethyl-6,7-

benzomorphan (19).

20 \> ~ ,H
N
o .
—>
25
18 19
30 To do this the formylbenzomorphan 18 is dissolved in

a polar solvent - preferably in an alkanol, most

preferably in n-propanol - and combined with an

acidically reacting compound - preferably with the

aqueous solution of an inorganic acid, most
35 preferably with concentrated hydrochloric acid - and
then heated. After cleaving the formyl group, the



In the'fourth step of the reaction the piperidone derivative

(pi peridone ester) thus obtained 25 I s saponified and decar boxyl at ed
under al kal i ne or acid conditions to formthe correspondi ng

3- et hyl - 4- pi peridone derivative. fg) [err]

Pi peri one- Est er - - 13 For this

the pi peridone ester is heated, preferably

reaction mixture is evaporated down, combined with
water and extracted with a water-immiscible solvent -
preferably with an ester of a carboxylic acid, most
preferably ethyl acetate. The aqueous phase thus

5 purified is made basic, preferably with concentrated
ammonia solution, and extracted with an organic
solvent - preferably with a halohydrocarbon, most

preferably with dichloromethane. After drying and

concentration by evaporation of the combined organic
10 extracts, the corresponding (-)-4'-methoxy-5,9-

dimethyl-6, 7-benzomorphan (19) may be isolated, for

example.

In this step, if this has not already been done, the

15 stereoisomers which are still present as a mixture
can be separated. The isolation may be effected using
the methods described above or by methods known in
the art for separating optical isomers.

20 In the following step the (-)-4'-methoxy-5,9-
dimethyl-6, 7-benzomorphan (19) thus obtained may be
subjected to ether splitting under acidic conditions
- preferably with an inorganic acid, e.g. with
hydrohalic acid and most preferably with hydrobromic

25 acid - resulting in the corresponding free partial
phenol structure.

30 ox .

35
19 4A



to reflux tenperature, in a polar, aqueous solvent or solvent m xture
- preferably in a mxture of a 5 strai ght -chai ned or branched

Cl- C4- al kanol and wat er, nost preferably in an ethanol/water m xture
- with a baS|caIIy or acidically reactlng conmpound - preferably
with an al kali netal hydroxide or an rgani ¢ acid, nost preferably
wi th sodi um hydroxi de 10 or if an acid is used, for exanple in the
presence of hydrochloric acid or sul phuric acid. After

saponi fication has been conpleted the reaction nmedi um is elimnated
in vacuo and the residue is taken up in a solvent suitable for the

subsequent sal't fQ%Eagﬁ%%rléleavgg%LQE?Q%@ﬁﬁéﬁ ahn egagggltglvent nost

preferably in acetone - € correspon acl ion salt
is precipitated. conditiopge dibdegudmovEt he@e:fémanloﬁ%wﬁ ggorganic

met hyl t ri phenyl phasphieni ymebi@ dg Ir@@%wammea@@at has pro¥e@p to the

correspondi ng 4- neth¥len% plperldlne vatlve % whi ch can be
i solated in Phe f&@mtdrularly pdyand qg%%ﬁﬁtl gpeni ﬂF@FéP&beo Sthe
formof a hitérs‘im&hh@e;frﬂSﬁS&:hﬂFSEfs%.lp@bﬂl)fllcattlbﬁ tannbef obtaided in
hydrochlori de. this[%gg]— for example - in the form of its
hydrobromide.
10 Compound 5 is prepared by the reaction sequence shown

in Diagram 4.

Diagram 4:

Br \\0
. ]

Cl | NN . N

F ™
20 21 22
~ ~ H HJ H
l
23 24 5

15
The N-substituent is introduced by reacting the key
compounds 2a to 5a with acylating agents to obtain
the intermediate compounds 25 and subsequently

20 reducing them or by directly alkylating the key

compounds 2a to 5a with alkylating agents or by
reacting with aldehydes to obtain 26 and subsequent
reduction. Diagram 5 shows these methods for the key
compound (-)-2a by way of example.



16 3% - 14 - In order to
carry out the Wttig reaction the 3- nmet hyl pi peri done derivative 15
inthe formof its acid addition salt - for exanple as the

hydrochl ori de - is dissolved in water gnd combined with a basically
5 reacting conpound or - preferably - th% aqueous sol ution

t hereof; nost preferably, concentrated aqueous ammoni a solution is
used. The aqueous phase is extracted with an organic, 10

wat er-i mm sci bl e solvent - preferably with a hal oal kane, nost
preferably wi th dPdbbgsrométhane. After drying and evaporation in
vacuo the residue is taken up in a reaction iumwhich is inert
under the conditions used for the Mkbtig re ion - 15 preferably
in a cyclic ether, nost preferably in te ydRSf uran - and conbi ned
wth a Wttig reagent whi ch gener at yl ene group - preferably
a nmet hyl t ri phenyl phosphoni um hal i d referably wth

met hyl t ri phenyl phosphoni um bronde - in presence of a basically
reacting conpound, preferably /ﬂ\ an,al kal i | alkoxi de, nost

preferably potassium Y~ R Reduction

. (-)-25
. H
H\ O N’H ~ O N /\R'
= I
(-)-2a (-)-2x
e H
| ~0 NAR'
R Reduction
(-)-26
5 The compounds according to the invention can be

synthesised by regioselectively substituting the
aromatic benzomorphan species - using the methods
known per se from the prior art. An example of the
introduction of a substituent R3 according to general
10 formula I is given for compound (-)-2b in Diagram 6.



tert.-butoxide and - depending on the reactivity of

educts used - reacted at a tenperature in the range fromO to 80
[err]C - preferably in a range 25 from20 to 60 [err] C and nost
preferably at about 40 [err]C. After the reaction has ended the

reaction m xture
organi c o)
di chl or onet hane -
exhausti ve extrac
extracts, t

di ssolved in a solvent suitable for the fornmation of an acid a
salt, preferably in a branched or 35 unbr anched éferr]- ol
preferably in i sopropanol, and combined witg a duitfab )

15 - preferably an inorganic acid - such a3

hydr ohal i ¢ aci d,

- and the acid ad
crystallises out
pi peri di ne

butyl formate - vyi
nmet hyl - 4- net hyl en

10

15

20

is combined with watéP and a water-imiscible

the particul ar

vent - preferably with a hal oal kane, nost preferably

and the organi c phase is 30 separated off. After

tion of the aqueous phase and drying of the conbined

Ibe. agprtamadt:i on agent is elimnated, the residue is

K
Ife i
anpl e,
nost preferably with concentrated

i on
St

a

Hochl oric acid

g tion salt of th Wtti,g prodict 6 Which
i SO solahNeh LijLLhé/éﬁbsequent eaction step the
nitygogenfis ff ornyl ated—=" for exanple w th (¢p2ag

e cor r espondiyegioRsfoarimmb - 3-
Ji ne derivatiwe:

Cl
(-}-2ah

()2 "o N/YOVQ

Biological Properties

It has been found that cell damage and loss of
function occurring as a result of hypoglycaemia,
hypoxia, anoxia and ischaemia are due to increased
synaptic activity to some extent. A series of
experiments have demonstrated that hypoglycaemic and
hypoxic conditions of this kind lead to massive
depolarisation of the affected cells. This
depolarisation in turn causes a pathogenic rise in
intracellular calcium and additionally causes an
increased release of excitatory amino acids in the
neuronal tissue. The voltage-dependent sodium channel
has a key role in this cascade. Thus, blocking it can
prevent the depolarisation of the cells, thereby
reducing the calcium influx through voltage-dependent
calcium channels and in the neuronal tissue through
NMDA-receptor channels. Furthermore, the reduced
influx of sodium ions into the cell prevents the



10 i [err] To do this the piperidine derivative of type 16,
20 whi ch can be isolated in the preceding step as for exanpl e, a
hydrohal ide, is first converted into the correspondi ng free base, for
exanpl e by dissol ving t he pi peridine géivative in water and
conmbining it with a basically reactfh% onpound - preferably with 25
t he aqueous solution of a basically reacting conpound and nost
preferably with concentrated ammoni a solution, and extracting the
free piperidine with a organi c solvent, preferably with a hal ogenat ed

hydrocar bon and nestlqpined/ercatiun wixdhadige drorecperatizyg in Aheeothes
extract has been in'ree%atﬁe%r%x s 98%1{)1%}‘1 Plralcium %&%Blt thas ggn distilled

off the free base Is i nTan organi c solvent - such as, for
exanpl e, a mersElo drisaue fthicamepguaedad ndiligr ofr speiue ions
conpound, nost preaficaline ide1h0leRe preiittisedteed132amat¥ thradshRrhat i ng
agent - prefgrabl&;@éi&ﬁg%ating in the other direction and releasing
glutamates [C.P. Taylor and B.S. Meldrum, TIPS 16
(1995) 309; J. Urenjak and T.P. Obrenovitch Am. Soc.

Phar. Exp. Ther. 48 (1996) 21].

10 Surprisingly, it has now been found that the
compounds according to the invention of general
formula I, unlike the compounds known from the prior
art [EP-B-0 521422], have no appreciable affinities
for the NMDA-receptor (K;j [3H] MK801: > 10000 nM). On

15 the contrary, it was found rather that the compounds
according to the invention are blockers of the
voltage-dependent sodium channel. These are compounds
which competitively or non-competitively displace
batrachotoxin (BTX) with a high affinity from the

20 binding site on the sodium channel. Such substances
exhibit "use-dependency" when the sodium channels are
blocked, i.e. for binding the substances at the
sodium channel, first of all the sodium channels have
to be activated. Maximum blockage of the sodium

25 channels is only achieved after repeated stimulation
of the sodium channels. Consequently, the substances
preferably bind to sodium channels which are multiply
activated. As a result the substances are capable of
activity preferentially in those regions of the body

30 which are pathologically overstimulated.

BTX-binding to the sodium channel serves as a test
system for detecting the sodium channel-blocking
effect [S.W. Postma & W.A. Catteral, Mol. Pharmacol.
35 25, 219-224 (1984)], as do patch-clamp experiments
which show that the compounds according to the



al kyl formate, nost preferably with n-butylformate - and the reaction

product 17 is isolated. In the subsequent cyclisation reaction, in
the eighth 5 step of the process, the benzonorphan structure of

type 18 is finally synthesised in the presence of correspondi ngly
reactive Lews acids - such as, for éx%%pTe, I norgani ¢ salt acids,
particul arly hydr obrom ¢ acid and preferably wth sul phonic acids 10
or with alumniun(ll1) halides, such as e.qg. alum niumtrichloride.
The follow ng reaction step results in the cleaving of the fornyl

group and thus pr adueastidre Hiock tioe relspondicwlly stimulated sodium
4" -met hoxy-5, 9- di rBL Ayl .54 4 "usefﬁﬂEéﬂﬁgﬁﬁﬁ”héHéQr [W.A., Catteral,

Trends Pharmacol. Sci., 8, 57-65 (1987)].

5 Moreover, the compounds according to the invention
are shown to have a neuroprotective effect by the
blockade of veratridin-induced glutamate release [S.
Villauneva, P. Frenz, Y. Dragnic, F. Orrego, Brain
Res. 461, 377-380 (1988)]. Veratridine is a toxin

10 which permanently opens up the sodium channel. This
leads to an increased influx of sodium ions into the
cell. By means of the cascade described above, this
increased influx of sodium leads to an increased
release of glutamate in the neuronal tissue. This

15 increased release of glutamate can be antagonised
with the compounds according to the invention.

Anticonvulsant properties of the substances according
to the invention were demonstrated by their
20 protective effect against spasms caused by the
maximum electric shock in mice [M.A. Rogawski & R.J.
Porter, Pharmacol Rev. 42, 223-286 (1990)] -
- neuroprotective properties were demonstrated by a
protective effect in a rat-MCAO model {U. Pschorn &
25 A.J. Carter, J Stroke, Cerebrovascular diseases, 6,
93-99 (1996)].

There are also descriptions of sodium channel
blockers being used to treat cyclophrenia (manic

30 depressive disorder) [J.A. Calabrese, C. Bowden, M.dJ.
Woyshville in : Psychopharmacology: The fourth
generation of progress (Eds.: D.E. Bloom & J. Kupfer)
1099-1111, Raven Press Ltd. New York]. These results
demonstrate that the 1,2,3,4,5,6-hexahydro-2,6-

35 methano-3-benzazocin-10-ols of general formula I



[err] " 30 To do this the fornyl benzonorphan 18 is dissolved in a

pol ar solvent - preferably in an al kanol, nost preferably in
n- propanol - and conbined with an acidically reacting compound -
preferably with the aqueous solution of_ an inorganic acid, nost 35

preferably with concentrated hydrochloric écé% -~ and
After cleaving the fornyl group, the

t hen heat ed.
reaction mxture is

evapor at ed down, conbined with wat er and extracted with a
wat er -i mm sci bl e sol vent - preferably with an ester of a carboxylic
acid, nost peat dpabhgedt fgd tiosating direaspeamisghdy dusfurgtion

puri fied is made bgsd o REEL ALY I 18h CORRAN el

solution, and extracted with an organic sol vent -
hal ohydr ocar bon, n@e¢¥hythmiayrepasedi cagdinaian Gk

dis<Emi
L iSch as

prefera

edn el sRRSsH 2 ng

and concent gl PradnQYPRMEdhorh ofvd e srddme b Organidus origins.
5 For example, the following may be mentioned: epilepsy,

hypoglycaemia, hypoxia, anoxia, brain

trauma, cerebral

oedema, cerebral stroke, perinatal asphyxia, amylotropic

lateral sclerosis, Huntington's disease, Alzheimer’s

disease, Parkinson’s disease, cyclophrenia, hypotonia,
10 cardiac infarct, cardiac rhythm disorders, angina

pectoris, pain, anaesthesia and local

anaesthesia.

The following compounds have proved particularly

effective in this context:

15
(-)-(1R,2”8)-2- (2 -benzyloxy)propyl-4’-hydroxy-5,9,9-
trimethyl-6, 7-benzomorphan and
(-)-(1R,278)-2-{2”7-(2'*,6'"-difluorobenzyl) oxy] -propyl-
20 4’ -hydroxy-5,9,9-trimethyl-6, 7-benzomorphan.
The compounds according to the invention can be
prepared from compounds known in the art, using the
processes described in the following Examples, inter
25 alia.
In particular the present invention relates inter
alia to the following method of preparing
norbenzomorphans of general formula 5, characterised
30 in that

a) o-methoxychlorbenzylchloride (20) is reacted
with the benzylpyridinium bromide 21 to obtain

tetrahydropyridine 22



10 “extracts, the corresponding (-)-4'-nethoxy-5, 9-

di net hyl - 6, 7- benzonor phan (19) may be isol ated, for exanpl e.

In this step, if this has not already been done, the 15 st er eoi somers
which are still present as a m xture can be separated. The isolation
may be effected using the methods desct? Ged above or by nmet hods known
in the art for separating optical isoners. 20 In the foll ow ng
step the (-)-4'-nethoxy-5, 9- di met hyl - 6, 7- benzonor phan (19) thus
obt ai ned may be subj ected to ether splitting under acidic conditions
- preferably with an inorganic acid, e.g. with hydr ohal i ¢ aci d

nost preferably with hydrobromc 25 acid - resulting in the

tial phenolgstructure. [errk
et her cleavage is,carried out undef@ aci di ¢
agi ds.NThe use

correspondi ng free™a
- 18 -
conditions; it has p enefi ci J ani c

—

20 21 22

and

5 b) the tetrahydropyridine derivative 22 is
rearranged to obtain the N-benzylbenzomorphan

derivative 23

~
\0 (@) N
N
— > .
NN
10 22 23
and
15 c) the amino nitrogen is debenzylated to obtain

the methoxybenzomorphan derivative 24



5° particularly advantageous. The saponification product resul ting

fromthis saponification can be obtained in this way - for exanple -
in the formof its hydr obr om de. 10 Compound 5 is prepared by
t he reacti on sequence shown in D agr§? 4. D agram 4:
[err] The N-substituent is introduce %y reacting the key
conpounds 2a to 5a with acylating agents to obtain the internedi ate
conmpounds 25 and subsequently
~N
\O iN/ . : @) N’H
23 24

and

d) the phenolether 24 and the benzomorphan
derivative 5 are isolated

H
24 5

In addition, the present invention relates to a

10

process for preparing norbenzomorphans of general
15 formula 1

wherein



20 '}educing themor by directly al kylating the key conpounds 2a to

5a with al kylating agents or by reacting with al dehydes to obtain 26
and subsequent reduction. Diagram5 shows these nethods for the key

conmpound (-)-2a by way of exanpl e. 26 -
19 - Di agram 5: - B [err]

(-)-25

a) a benzylcyanide of general formula 32 wherein
R3p denotes a C1-C4-alkyl group, is subjected to the
conditions of a Reformatsky reaction with a
5 halocarboxylate of general formula 33, wherein Ryg
denotes C;-Cg -alkyl or benzyl, in the presence of an
alkylhalosilane - preferably a trialkylchlorosilane and
most preferably trimethylchlorosilane - and zinc powder
in an inert solvent - preferably in an ether or in a
10 halohydrocarbon and most preferably with dichloromethane
and in the presence of a reducing agent which is
selective with regard to the reduction of imino
functions - preferably in the presence of an alkali
metal borohydride derivative and most preferably in the
15 presence of sodium cyanoborohydride - and the resulting
carboxylic acid ester derivative of general formula 34
is isolated

and

20 /Rao 5

25 32 33

b) the carboxylic acid ester derivative of general
formula 34 is subjected to the conditions of a

30 Michael addition reaction with an acrylic acid
ester, wherein the alcohol component Rgg denotes a
C1-Cg-alkyl group or a benzyl group, in a solvent
which is inert under the reaction conditions
selected - preferably in aﬁ alkanol and most

35 preferably in ethanol - and the resulting Michael .
addition product of general formula 35 is isolated



(-)-26 5 The conpounds according to the invention can be

synt hesi sed by regi osel ectively substituting the aromatic

benzonor phan species - using the nethods known per se fromthe prior
art. An exanple of the i nt roduction of.? substituent R3 according to
general 10 formula I is given for conpdhﬁﬁ (-)-2b in Diagram6

- 20 - Di agram 6:

5
10
_ _ 34 35
and
15 c) the carboxylic acid diester derivative of general

formula 35 thus prepared is subjected to the
conditions of Dieckmann’s ester condensation in an
inert solvent - preferably in an aliphatic or
aromatic hydrocarbon and most preferably in toluene -
20 in the presence of a basically reacting compound -
preferably in the presence of an alkali metal
alkoxide, a branched or unbranched Cj-Cg-alkanol and
most preferably in the presence of potassium-tert.-
butoxide - and the resulting piperidone derivative of
25 general formula 36 is isolated

30

35 ' 36
35



[err] 5 Bi ol ogi cal Properties It has been found

that cell damage and | oss of function occurring as a result of
hypogl ycaem a, 10 hypoxi a, anoxia and i schaem a are due to increased
synaptic activity to sone extent. A series ab _ experinments have
denonstrated that hypogl ycaem c and hypoxi ¢ conditions of this kind
| ead to massive depol arisation of the affected cells. This 15
depolarisation in turn causes a pathogenic rise in i ntracel | ul ar

cal cium and additionally causes an i ncreased rel ease of excitatory
amno acids in the neuronal tissue. The vol t age-dependent sodi um
channel has sgagkey role in this cascade. Thus, blocking it can

d) the piperidone derivative 36 is saponified and
5 decarboxylated under acid or alkaline conditions -

preferably in the presence of an alkali metal
hydroxide or an inorganic acid and most preferably in
the presence of sodium hydroxide - in a polar solvent
or solvent mixture - preferably in a mixture of a

10 straight-chained or branched C;-Cgz-alkanol and water
and most preferably in an ethanol/water mixture -
with heating, to obtain the corresponding piperidone
ester derivative of general formula 37, which is
isolated, and optionally the corresponding acid

15 addition salt is prepared with an acid and isolated

20

36 37

25 and

e) if desired, the mixture of stereoisomers thus
obtained is dissolved in a reaction medium which is
inert with regard to the enantiomer separation,

30 optionally after the release of the enantiomeric free
bases, combined with a suitable stereoisomer of an
organic acid suitable for salt formation with a
stereoisomer of the enantiomer mixture, the desired
stereoisomer is isolated in the form of its addition

35 salt with the optically active acid



20 prevent the depol arisation of the cells, thereby reduci ng the
cal ciuminflux through vol tage-dependent cal ci um channels and in the
neuronal tissue through NVDA-r ecept or channel s. Furthernore, the
reduced influx of sodiumions into thegell prevents the

- 21 - cal ci um sodi um exchanger from operating in the other
direction and carrying calciuminto the cell. In neuronal tissue the
reduced i nflux of sodiumions into the cell also prevents the

gl utamate transporter 5 fromoperating in the other direction and

rel easi ng glutamates [C. P. Taylor and B.S. Meldrum TIPS 16

(1995) 309; J. Urenjak and E P. Cbre@6§vtch Am Soc. Phar. Exp,.r]her.
48 (1996) 211. 10 Surprisingly,|it has now been found?that t he
conpounds accordi ng to the-merN Qf gener al for

conmpounds known fromthe prior t [ER-B30 521422]
appreciable affinities yor_t Re SIVDA-receptor (Ki [
10000 nM. On 15 t he conlnérf; it was found rather that
according to the invention dre blockers of the vol t age- dependent
sodi um channel . These are conpounds whi ch conpetitively or
non-conpetitively displace batrachotoxin (BTX) with a high affinity
fromthe 37 38

10

15

38"

and

20 f) the pure stereoisomer 38' or 38" or the isomer
mixture 38 thus obtained is subjected to a Wittig
reaction after liberation from the enantiomerically
pure acid addition salt in an inert solvent with a
Wittig reagent generating a CHy= or CH3-CH=

25 grouping, preferably with an
ethyltriphenylphosphonium halide or with a
methyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide or
ethyltriphenylphosphonium bromide in the presence

30 of a basically reacting coﬁpound - preferably in
the presence of an alkali metal alkoxide, most
preferably potassium tert.-butoxide - in an inert
reaction medium - preferably in a cyclic ether,
most preferably in tetrahydrofuran - and the

35 reaction product of type 39 or the corresponding



20 binding site on the sodi um channel. Such substances exhi bit
"use-dependency"” when the sodium channels are bl ocked, i.e. for

bi ndi ng the substances at the sodi um channel, first of all the sodium
channel s have to be activated. Maxinugybl ockage of the sodium 25
channel s is only achieved after repeated stirnulation of the sodium
channel s. Consequently, the substances preferably bind to sodi um
channel s which are nmultiply activated. As a result the substances are
capabl e of activity preferentially in those regions of the body 30

whi ch are pat hol ogi cal $yyeseeisenanl dsedptionally pyxlatedi hy thet fhermodfum

channel serves as a testg acid 848t eMpbhogsadetecting the sodi um

channel - bl ocki ng effect [S W Postma & WA. Catteral, Ml . Pharnmacol.
35 25, 219-224 (1984)], as do patch-clanp experinents whi ch show

that the conpounds according to the R -

22 - i nvention ki ock thedéfEctrically sti nukat ed sodiur

channel in és"use-depenqut" manngr [WA. Catteral, ' Tr gnds Phar macol .
Sci., 8, 57-65 (1987)]. z over, the conpgundy  acyprohyng to the

i nvention are shdwn tjo ha neuroptiot ecti ve
R

. R=CH, or CH,CH

10 38 39

and

g) the alkene 39 obtained from the Wittig reaction

15 is optionally first liberated from the acid
addition salt thereof and the free base of type 39
is dissolved in an organic solvent - preferably in
a halogenated hydrocarbon and most preferably in
dichloromethane - and subjected to a formylation

20 reaction at the piperidine nitrogen with a
formylating agent - preferably n-butylformate - and
the reaction product of type 40 or the
corresponding stereoisomer is isolated

25

30 CH, or CHCH,

R=CH, or CHCH,
39 40



bl ockade of veratridin-induced glutamate rel ease [S. Vil l auneva, P.
Frenz, Y. Dragnic, F. Orego, Brain Res. 461, 377-380 (1988)].
Veratridine is a toxin 10 whi ch permanently opens up the sodi um channel .
Thi s leads to an increased influx of sqdiumions into the cell.
By neans of the cascade descri bed above, thi's i ncreased influx of
sodium |l eads to an increased rel ease of glutamate in the neuronal
tissue. This 15 i ncreased rel ease of glutamate can be antagoni sed

wi th the conpounds according to the invention. Ant i convul sant
properties of the suB&Pances according to the invention were
denonstrated by their 20 protective effect against spasns caused by the
maxi mum el ectric shock in m_ce A. Rogawski R J. . orter,

Phar nacol Rev. 42, 2%:),- 586 £Pagwy compoun ﬁ@u%&’b’rsotoé’&ail\?@dgr‘oﬁé:rt ithe were
denonstrated by a  correepbadinge stkreot somex ratisMié@otedelwilth aPfschorn &.
25 A J. rter, J.Stroke,. Cerebrovascular di ses,: D, ~99
(1906) ] B OB Bog e OF, BN SFVOBIB L ira RS EeTSbLY

bl ockers bei ng used edumiedumdJdlophiemide( radics®dved depresdingatdi sor der)

). A Calabrese, C Howgehe M frererab1YO¥SNY hadoblnatd pheniammenl 0oy:
progress”(Eds.: D

The fourth generation of “pro ] . E” Bl oom &"J. Kupfer)
1099- 1111, Raven Pred®d mgstNneweysrrplyTREsdickdgrogethane qo@@dstthet e t hat

the 1,2, 3,4,5, 6- hexabyel9sdt@on3produtet BEneypebanz zeeeilt-ildr dreondf general

formul a | . . ..
10 this reaction is isolated

R, 2
~ %

o) R
\W 0/ 30 0 N
15 N 4
4 —> R
R
R® R®

CH, or CH-CH, R

20 40 41

and

i) the benzomorphan derivative resulting from the

25 cyclisation reaction is dissolved in a polar solvent
- preferably in a Cq-Cg-alkanol, most preferably in
n-propanol - and reacted with an acidically reacting
compound - preferably with the aqueous solution of an
inorganic acid and most preferably with concentrated

30 hydrochloric acid - and the deformylated
norbenzomorphan of type 42 resulting from this
reaction is optionally isolated in the form of its

acid addition salt



- 23 -

due to overstinul ati on.
cardi ac and cerebral
di sorders of various origins. 5

spasns,

ment i oned:
cer ebr al

| at eral scl erosis,
Par ki nson' s di sease,

epi | epsy,

cardi ac rhythm di sorders,

| ocal anaest hesi a. The foll owi ng conpounds have proved particularly
effective in this context: 15 (-)- (1R 2S) -2-
(2" -benzyl oxy) propyl -4' - hydr oxy-5, 9, 9- trinethyI-GF%obenzonnrphan
and (-) - (IR2"S) -2- [a§- (20" ' -difluorobenzyN oxy]-prapyl -
20 4'-hydroxy-5,9,9-trinethyl-6§(-benzo r phan. The conpgunds
according tohe invention can be © gpared from conpoungls {kno in
the art, using the processes des¢ribéd in the follow es,
inter 25 al i a. - —>
RS
5
6 : Rs
R
10
41 42
and
15 j) if the stereoisomers have not yet been separated,
at this stage the stereoisomers are separated in a
manner known per se and after the release of the free
benzomorphan base the phenolether is cleaved with an
acidically reacting compound - preferably with an
20 inorganic acid and most preferably with hydrobromic
acid - and the cleavage product of type 43 is
isolated
H
25 Ry H H\o o
N
R4
R* —>
R® R’
6 R
30 R
42 43
k) the cleavage product 43 is reacted with a
35 compound of type Z-CHRg-R' wherein Z denotes a

oedenm,
Hunti ngton's di sease,

can be used for treating di seases caused by dysfunction

These include di seases such as arrhythm a,

i schaem a as wel | as neurodegenerative

For exanple, the follow ng may be
hypogl ycaem a, hypoexia, anoxia, brain traum

cerebral stroke, perinatal asphyxia, anylotropic

Al zhei ner's di sease,

cycl ophreni a, hypotonia, 10 cardiac infarct,

angi na pectoris, pain, anaesthesia and

secondary amino substituted leaving group



In particular the present invention relates inter alia to the
foll ow ng nmet hod of preparing nor benzonor phans of general formula 5,
characterised 30 in that a) o-net hoxychl orbenzyl chl ori de
(20) is reacted wi th the benzyl pyridiniumbromde 21 to obtain
t et rahydropyri di ne 22 33 - L og - [err]
and 5 b) the tetrahydropyridi ne derivative 22 is

preferably a halogen such as chlorine, bromine,
iodine or an organic sulphonate, preferably
trifluoromethanesulphonate - and R' denotes

-CR1R2xR7,
5
" H\o , CHR,-R'
oH ’ ¥
Z-CHR.-R'
10 8 RS
R* —>
RS
H
R é
R® R
43 (-)-2xx
15
or
is reacted with a compound of type YC(O)R' wherein
Y denotes a secondary amino nitrogen substituted
20 . leaving group, preferably a halogen such as
chlorine, bromine, iodine or an organic sulphonate,
preferably trifluoromethanesulphonate - and R
denotes -CRIR2XR7, and subsequently the carbonyl
compound is reduced to the compound (-)-2xx as
25 shown above
H : 5o N,C‘O’R'
oH N YC(O)R'
4
RS
5
R .
RG
43 25
35

oxr



rearranged to obtain the N benzyl benzonorphan derivative 23

[err] 10 22 23
and 15 c) the amno nitrogen is debenzylated to obtain t he
met hoxybenzonor phan derivative 24 34 - 25 - [err]

reacted with an aldehyde of general formula HC(O) -
R', wherein R' denotes -CRIRZXR7, and the resulting
8chiff base 26 is reduced to the compound (-)-2xx as

5 shown above
H H\ N’/CR'
4
' N HC(O)-R'
10 R
R* —>
5 R®
R
6 R®
R
43 26
15
and
1) optionally within the framework of an
20 electrophilic substitution the substituent R3 is
introduced
CHR,-R'
| CHR,-R' LN ¥
OH
25 |
R4
R* —>
RS
RS
R3 RG _ H
6 -
R R 8
30
|
(-)-2xx

35



23 ' 24 and 5 d) the phenol et her 24 and

t he benzonor phan derivative 5 are isol ated [err] 10
24 5 In addition, the present invention relates to
%8 process for preparing norbenzonnrphan§:£g_general 15 formula 1

Various other embodiments of the processes will be
apparent to the skilled person from the present
description. However, it is expressly pointed out
that these Examples and the associated description

5 are provided solely for the purpose of illustration
and are not to be regarded as restricting the

invention.

In addition, reference is expressly made to the

10 contents of German Patent Application No. 197 40
110.4, from which the present application claims
priority.



[err] - wherein - 26 -

a) a benzyl cyanide of general formula 32 wherein R30 denotes a
Cerr]-C4-al kyl group, is subjected to the conditions of a

Ref or mat sky reaction with a 5 halocarbo§¥late of general formula 33,
wherein R40 denotes CJerr]-C8 -al kyl~ of® benzyl, in the presence of an
al kyl hal osil ane - preferably a trial kyl chl orosil ane and nost
preferably trinethylchlorosilane - and zi nc powder in an inert

solvent - preferably in an ether or in a 10 hal ohydr ocar bon and nost
preferably wth dilxamyleset hane and in the presence of a reducing
agent which is selective with regard to the reduction of imno
functions - preferably in the presence of an al kali nmet al bor ohydri de

derivative and no&xappdfeeldablBrhyd t3h@ntifio-4 pi2egetdeoxypheagilym? -
cyanoborohydride-mé@m§ﬂga%dﬂgggéi(§3)
5

150 g of zinc in 1.5 L of absolute dichloromethane
are combined with 15 ml of trimethylchlorosilane
under nitrogen and stirred for 30 min. at ambient
temperature. Then 900 ml of absolute tetrahydrofuran

10 (THF) are added and heated to 42 °C. To this is added
dropwise a mixture of 147 g (1.0 mol) of 2-
methoxybenzylcyanide (11) and 362 g (2,0 mol) of
ethyl 2-bromopropionate in 100 ml of THF and the
resulting mixture is then refluxed for a further 2 h.

15 It is left to cool, decanted off from the excess zinc
and after cooling to about 5 °C combined with 70 g
(1.8 mol) of sodium borohydride. Then 250 ml of
ethanol are added dropwise (development of gas). The
mixture is left to react for 3 h at 5 °C, 1 litre of

20 2N hydrochloric acid is slowly added, the phases are
separated and the aqueous phase is extracted twice
with 200 ml of dichloromethane. The solvent of the
combined organic phase is eliminated in vacuo, the
residue is combined with ice and toluene and made

25 alkaline with conc. ammonia. The phases are separated
and the agueous phase is extracted twice more with
800 ml of toluene. The combined organic phases are
dried over magnesium sulphate, and the solvent is
eliminated in vacuo. Yield 149 g (61%) oil.

30
Example 2: Ethyl 3-(2-ethoxycarbonylethyl)amino-4-(2-
methoxyphenyl) -2-methylbutanocate (14)

35 148 g (0.6 mol) of ethyl 3-amino-4-(2-methoxyphenyl) -

2-methylbutanoate (13) and 119 g (1.2 mol) of ethyl



carboxylic acid ester derivative of general fornula 34 I's isolated

and [err] 25 33 34

b) the carboxylic acid ester derivative of general formula 34 is
subj ected to the conditions of a 30 chael addition reaction with
an acrylic acid ester, wherein't al cohol conponent R50 denotes
a Clerr]-C8-al kyl group or a benzyl group, in a solvent

which is inert under the reaction conditions sel ected -
preferably in an al kanol and nost 35 preferably in ethanol - and the
resul ting M chael acrylate areaddissbdviedr duu2s0 ol geherls . forimnrel 3:d s

I sol ated refluxed for 6 h. Then theZfikture is concentrated by

evaporation in vacuo. The residue is again taken up
in 300 ml of toluene and once more concentrated by

5 evaporation in vacuo. 210 g (100%) of the desired
product are isolated as an oil.

Example 3: 2-(2-methoxyphenyl)methyl-3-methyl-4-
10 piperidone (15)

210 g (0.6 mol) of ethyl 3-(2-ethoxycarbonylethyl) -
amino-4- (2-methoxyphenyl) -2-methylbutancate (14) are
dissolved in 3 1 toluene and first about 100 ml of a

15 solvent /water mixture are entrained. The mixture is
cooled to about 70 °C, combined with 80 g (0.7 mol)
of potassium tert.-butoxide and heated for 30 min. to
105 °C, while the ethanol formed is distilled off.
Then the mixture is left to cool and the solvent is

20 eliminated in vacuo. The residue is combined with 400
ml of ethanol and 200 ml of 40% sodium hydroxide
solution and refluxed for 3 h. The alcchol is
eliminated in vacuo and the aqueous phase is
extracted three times with 400 ml of diethylether

25 (ether). The combined organic phases are dried over
magnesium sulphate, and the solvent is eliminated in
vacuo. Yield 109 g (78%) oil.

30 Example 4: (+)-4-ethylen-2-(2-methoxyphenyl)methyl-
3,3-dimethyl-piperidine ((+)-7)

74.2 g (200 mmol) of ethyl-triphenylphosphonium
bromide are suspended in 200 ml of absolute

35 tetrahydrofuran and combined under nitrogen with 80
ml of a 2.5 N solution of n-butyl-lithium in hexane.



[err] 10 _ 34 and 15 c) the carboxylic acid

di ester derivative of general formula 35 thus prepared is subjected
to the conditions of Dieckmann's ester condensation in an

inert solvent - preferably in an aliphatic aqr aromati ¢ hydrocar bon
and nost preferably in toluene - 20 I A §ﬁe‘presence of a basically
reacti ng conpound - preferably in the presence of an alkali neta

al koxi de, a branched or unbranched ( err]-C4-al kanol and nost
preferably in the presence of potassiumtert.- but oxi de - and the
resul ting piperi dane dexituate ies @ft i2red fogedér minf atnBPaC36and thehat ed

combined with a solution of 23 g (93 mmol) of the
piperidone (+)-6 in 100 ml of THF. This is then left
to react for 12 h at ambient temperature, 100 ml of

5 water are added and the THF is eliminated in vacuo.
The residue is extracted three times with 200 ml of
ethyl acetate and the combined organic extracts are
washed again with 50 ml of water, dried over
magnesium sulphate and the solvent is eliminated in

10 vacuo. The residue is purified over a flash column
(300 ml of silica gel; 4 1 cyclohexane/ethyl acetate
3:1) . The desired product is isolated as an oil in a
yvield of 17.4 g (72%).

15 The following was prepared analogously to Example 4:

2- (2-methoxyphenyl)methyl-3-methyl-4-methylene-
piperidine (16)

20 20.1 g (56 mmol) of methyl-triphenylphosphonium
bromide, 6.3 g (56 mmol) of potassium tert.-butoxide
and 11 g (47 mmol) of 2-(2-methoxyphenyl)methyl-3-
methyl-4-piperidone (15) in 200 ml of abs. THF are
used. The product is crystallised from acetone as the

25 oxalate. Yield: 13.1 g (87%); melting point: 145°C.

Example 5: (+)~-4-ethylene-N-formyl-2-(2-
methoxyphenyl)methyl-3,3-dimethyl-piperidine ((+)-8)

30
3.5 g (12.6 mmol) of (+)-4-ethylene-2-(2-
methoxyphenyl)methyl-3,3-dimethyl-piperidine (7) are
stirred with 20 ml of n-butylformate for 4 h at 80°C.
The mixture is then evaporated down in vacuo. 3.6 g
35 (100%) of the desired product are left in the form of

an oil.



[err] - 35 36 35

- 28 - and d) the piperidone derivative 36 is
saponified and 5 decar boxyl at ed under acid or al kaline conditions -
preferably in the presence of an alkali net%l hydr oxi de or an

i norganic acid and nost preferably in -39 the presence of sodium
hydroxide - in a polar solvent or solvent mxture - preferably in
a mxture of a 10 strai ght-chai ned or branched ( err]-C4-al kanol and
wat er and nost preferably in an ethanol/water m xture -

with heating, to beaifoliiwicg wespprdpagedi parildgously to Example 5:
N-formyl-2- (2-methoxyphenyl)methyl-3-methyl-4-
methylene-piperidine (17)

5 8 g (34 mmol) of 2-(2-methoxyphenyl)methyl-3-methyl-
4-methylene-piperidine (16) as base and 30 ml of
n-butylformate were used. Yield: 9.1 g (100%) as an

oil.

10
Example 6: N-benzyl-2-(2-methoxyphenyl)methyl-4-
methyl-piperi-3-dene (22)

6.0 g (250 mmol) of magnesium chips and some iodine
15 are placed in 150 ml of ether. To this are added
dropwise 31.32 g (200 mmol) of 2-methoxybenzyl
chloride in 50 ml of ether so that the mixture boils
gently. It is left to react for 1 h. The Grignard
reagent thus obtained is then rapidly added dropwise
20 to a suspension of 52.8 g (200 mmol) of N-benzyl-4-
methyl -pyridiniumbromide in 100 ml of ether cooled to
-10 °C under nitrogen. The mixture is left to react
for 2.5 h. Then the entire reaction mixture is added
to 200 ml of a 10% ammonium chloride solution. The
25 organic phase is separated off and the aqueous phase
is extracted twice more with 100 ml of ether. The
combined organic phases are dried over magnesium
sulphate and the solvent is eliminated in vacuo. To
avoid oxidation, the rotary evaporator is ventilated
30 with nitrogen. The residue is immediately dissolved
in 250 ml of methanol and 9.5 g (250 mmol) of sodium
borohydride and 20 ml of 2 N sodium hydroxide
solution are added. The mixture is stirred overnight
at RT and evaporated down in vacuo. The agueous
35 residue is extracted twice with 150 ml of ether and

the combined organic phase is concentrated by



ester derivative of general formula 37, which is | sol ated, and

optionally the corresponding acid 15 addition salt is prepared with
an acid and isol ated [err] 25 and e) if
desired, the m xture of stereoisomers thus obt ai ned i s dissol ved
in a reaction nmediumwhich is inert4@ith regard to the enanti oner
separation, 30 optionally after the rel ease of the enantioneric free
bases, conbined with a suitable stereoisonmer of an organic acid
suitable for salt formation with a stereoi soner of the enantioner
m xture, the desiredaporation $hevaeius0NEhei Bess@hdt &d takeheupoim of its
addition 35 S8 DL L0E QRY' SALIYBEL' ¥EvE%L fhes with 150 ml of

2 N hydrochloric acid. The combined agueous phase is
then made alkaline again with sodium hydroxide

5 solution and extracted twice with 200 ml of ethyl
acetate. The combined organic phases are dried over
magnesium sulphate (MgSO,) and the solvent is
eliminated in vacuo. The residue is purified by
filtration over 200 ml of silica gel (eluant: ether).

10 31 g (51%) of the desired product are obtained as an
oil.
_ Example 7: (-)-5-Ethyl-2-formyl-4’-methoxy-9,9-
15 dimethyl-6, 7-benzomorphan ((-)-9)

3.6 g (12.6 mmol) of (+)-4-ethylene-N-formyl-2-(2-
methoxyphenyl)methyl-3,3-dimethyl-piperidine (8) are
combined with 35 ml of methanesulphonic acid and

20 stirred for 3 h at 80 °C. The reaction mixture is
cooled and poured onto 50 g ice, neutralised with
ammonia and extracted twice with 100 ml of ethyl
acetate. The combined organic extracts are washed
again with 50 ml of water, dried over MgSO, and the

25 solvent is eliminated in vacuo. The residue is
purified over a flash column (50 ml of silica gel;
750 ml of cyclohexane/ ethyl acetate 3:1). The
desired product is isolated as an oil in a yield of

2.1 g (58%).

30
The following are prepared analogously to Example 7:
N-formyl-4'-methoxy-5,9-dimethyl-6, 7-benzomorphan
(18)

35 5.0 g (19 mmol) of N-formyl-2-~ (2-methoxyphenyl) -

methyl-3-methyl-4-methylene-piperidine (17) and 30 ml



[err] 20 f) the pure stereoi soner 38 or 38" or the isoner

m xture 38 thus obtained is subjected to a Wttig reaction after
| i beration fromthe enantionerically pure acid addition salt in
an inert solvent with a 41

of methanesulphonic acid are used. 4.8 g (96%) of the
desired product (oil) are obtained as a mixture of

90% o-epimer and 10 % P-epimer.

N-benzyl-4‘-methoxy-9-methyl-6,7-benzomorphan-oxalate
(230X)

31 g (100 mmol) of N-benzyl-2-(2-

10 methoxyphenyl)methyl-4-methyl-piperi-3-dene (22) and
100 ml of methanesulphonic acid are used. The residue
is dissolved in 100 ml of methanol and briefly boiled
with 60 g activated charcoal and suction filtered
while hot over silica gel. The solvent is eliminated

15 in vacuo, the residue is dissolved in ether and the
oxalate is precipitated with oxalic acid. 30 g (75%)
are obtained; melting point: 152 °C (MK 1-11).

20 Example 8: 4‘-methoxy-9-methyl-6,7-benzomorphan-
oxalate (240X)

30 g (75 mmol) of N-benzyl-4'-methoxy-9-methyl-6,7-
benzomorphan-oxalate (230X) are dissolved in 600 ml
25 of methanol and hydrogenated at 60 °C and 5 bar on 3
g Pd/charcoal (10%). The mixture is cooled to 5 °C
and the precipitated product is suction filtered. 17
g (56%) are obtained, melting point: 250 °C (MK 1-

15).

30
Example 9: (-)-5-ethyl-4’-methoxy-9,9-dimethyl-6,7-
benzomorphan ((-)-10)

35 2.0 g (6.9 mmol) of (-) -S-ethyl-2-formyl-4’-methoxy-

9,9-dimethyl-6, 7-benzomorphan (9) are dissolved in 30



Wttig reagent generating a CH2= or CH3-CH= 25 groupi ng, preferably

with an et hyl tri phenyl phosphonium halide or with a

met hyl t ri phenyl phosphoni um hal i de, nost preferably W th

met hyl t ri phenyl phosphoni um brom de or et hyl tri phenyl phosphoni um
brom de in the presence 30 of a ba§iéalry reacting conpound -
preferably in the presence of an al kali netal al koxide, nost
preferably potassiumtert.-butoxide - in an inert reaction nedi um
- preferably in a cyclic ether, nost preferably in

t et rahydr of uran - mdnoft me p¥dpanol andehetted wibdutd ©i ¢HpecY- or t he
Corresponding_ drochloric acid in the mjcrowave at 300 Watt for
stereoi soner is optionally i'Sofated n tﬁe %orn1o . Its acid
addi tion salt [eRt]. Then the solvent is eliminated in vacuo, the
residue is combined with 15 ml of ice water and
5 extracted twice with 20 ml of ethyl acetate (which is
discarded). The aqueous phase is neutralised with
conc. ammonia and extracted three times with 20 ml of
ethyl acetate. The combined organic extracts are
dried over MgSOs and the solvent is eliminated in
10 vacuo. The residue is dissolved in acetone and the
hydrochloride is precipitated with ethereal
hydrochloric acid. Yield: 1.7 g (82%), melting point:
5250 °C, [alp?® = (-) 43.0° (c=1 in methanol).

15
The following is prepared analogously to Example 9:
4’ -methoxy-5, 9-dimethyl-6, 7-benzomorphan (19)

4.8 g (18 mmol) of N-formyl-4’-methoxy-5,9-dimethyl-
20 6,7-benzomorphan (18), 50 ml of n-propanol and 50 ml
of conc. hydrochloric acid are used. The mixture is
refluxed for 8 h. Yield: 2.9 g (57%). A sample is
converted with oxalic acid into the corresponding
oxalate (HB), which has a melting point of 229 °C.
25
Example 10: (-)-(1R,90)-4’-methoxy-5,9-dimethyl-6,7-
benzomorphan ((-)-19) -

9.5 g (41 mmol) of 4’'-methoxy-5,9-dimethyl-6,7-

30 benzomorphan (19) are dissolved in 80 ml of ethanol
and combined with 6.2 g (41 mmol) of R-(+)-tartaric
acid. The crystals precipitated are suction filtered
and recrystallised from methanol twice. Yield 2.6 g
(17%), melting point: 236 °C, ee > 98% (determined

35 by NMR-spectroscopy using the free base by the
addition of shift reagent). The tartrate is dissoclved



and - g) the al kene 39 obtained fromthe Wttig reaction 15

Is optionally first liberated fromthe acid addition salt thereof
and the free base of type 39 is dissolved in an organic sol vent -
preferably in a hal ogenat ed hydrocarbon and nost preferably in

di chl oronmet hane - and subjected to a formyl &3 on 20 reaction at the
pi peridine nitrogen with a fornylating agent - preferably

n-butyl formate - and the reaction product of type 40 or the
correspondi ng stereoi soner is isolated [err]

in water, the base is liberated with potassium

carbonate and extracted twice with 50 ml of ethyl

acetate. The combined organic extracts are dried

over Mgs04 and the solvent is eliminated in vacuo.
5 1.6 g of the free base are obtained.

Example 11: (-)-(1R,9a)-4'-hydroxy-5,9-dimethyl-6,7-
benzomorphan-hydrobromide ((-)-4aBr)
10
1.5 g (6.5 mmol) of (-)-4’-methoxy-5,9-dimethyl-6,7-
benzomorphan ((-)-19) are refluxed with 15 ml of 48%
hydrobromic acid for 2 h. Then the mixture is
concentrated by evaporation in vacuo and the residue
15 is digested with THF. 1.5 g (78%) of the desired
‘product are obtained as the hydrobromide (amorphous

precipitate).

20 The following is prepared analogously to Example 11:
4' -hydroxy-9-methyl-6, 7-benzomorphan-oxalate-
hydrobromide (5aBr)

9.5 g (31 mmol) of 4’-methoxy-9-methyl-6,7-

25 benzomorphan-oxalate (240X) are first dissolved in a
little water and converted into the free base with 7
g potassium carbonate. The mixture is extracted three
times with 200 ml of ethyl acetate and the solvent is
eliminated from the combined organic phase. Then 30

30 ml of 48% hydrobromic acid are added. 6.1 g (70%) of
the desired hydrobromide is obtained; melting point:
227°C



- 31 - and h) the fornyl conpound 40 thus obtained -

or the correspondi ng stereoisoner - is reacted with an 5

inorganic acid or with a Lewis acid - preferably

alum niun(ll1)chloride - dissolved in an inert solvent - preferably
i n a hal ogenat ed hydrocarbon and riodt? preferably in dichloronethane
- and the cyclisation product of type 41 resulting from 10

this reaction is isolated [err] and i) the
benzonor phan derivative resulting fromthe 25 cyclisation reaction is

di ssolved in a poExampdleva: (-)-(1R,9a,2"8)-2-(2”-benzyloxy)propyl-
4’ -hydroxy-5, 9-dimethyl-6, 7-benzomorphan-
hydrochloride ((-)-4bCl)

5 0.75 g (2.5 mmol) of (-)-4'-hydroxy-5,9-dimethyl-6,7-

benzomorphan-hydrobromide ((-)-4aBr)} are suspended in
15 ml of dichloromethane and combined with 3 ml of N-
methylmorpholine. After 30 min. the mixture is cooled
to -5 °C and a solution of 1.1 g (5.5 mmol) of (-)-S-

10 2-benzyloxypropionic acid chloride in 10 ml of
dichloromethane is slowly added dropwise. The mixture
is stirred for a further 30 min. at -5 °C, combined
with 20 ml of 2 N hydrochloric acid and the oxganic
phase is separated off. The organic phase is dried

15 over MgS0O4, the solvent is eliminated in vacuo and
the residue is taken up in 40 ml of THF. To this
solution are added 0.5 g (13 mmol) of LiAlH,
whereupon the temperature rises to 35 °C. The mixture
is left to react for 30 min, then 0.4 ml of water and

20 0.2 ml of 5 N sodium hydroxide solution are added and
the inorganic precipitate is separated off. The
precipitate is washed with 100 ml of THF and the
combined organic phases are concentrated by
evaporation in vacuo. The residue is taken up in 100

25 ml of ether, dried over MgS0O4 and the hydrochloride
is precipitated with ethereal hydrochloric acid. The
crystals are separated off and washed with acetone.
Yield: 0.6 g (55%), melting point: 227 °C, [a}p?®® =
(-) 13.3° (c=1 in methanol).

30
The following are prepared analogously to Example 12:

(=) - (1R, 9a,2”R) ~2- (27 -benzyloxy) propyl -4’ -hydroxy-
5,9-dimethyl -6, 7-benzomorphan-hydrochloride ((-)-
35 4cCl)



- preferably in a Cl-C4-al kanol, nost preferably in n- pr opanol

and reacted with an acidically reacting
t he agqueous sol ution of an [
concentrated 30

hydrochloric acid - and the defornyl at ed

nor benzonor phan of type 42 resulting from thR8 - reaction is

optionally isolated in the formof its

- 32 -

10

15

20

25

30

35

acid addition salt

R30 [err]
0.75 g (2.5 mmol) of (-)-4’-hydroxy-5,9-dimethyl-6,7-
benzomorphan-hydrobromide ((-}-4aBr) and 1.1 g (5.5
mmol) of (+)-R-2-benzyloxypropionic acid chloride are
used.
Yield: 0.7 g (65%), melting point: 217 °C, [alp*® =
(-} 76.1° (c=1 in methanol).

(-)- (1R, %)~ 4’'-hydroxy-5,9-dimethyl-2-[2-(2-
phenoxy)ethoxylethyl -6,7-benzomorphan-hydrochloride
((-)-4eCl)

0.75 g (2.5 mmol) of (-)-4’-hydroxy-5,9-dimethyl-6,7-
benzomorphan-hydrobromide ((-)-4aBr) and 1.1 g (5.5
mmol} of phenoxyethoxyacetylchloride are used. Yield:
0.2 g (20%) amorphous powder.

(-)-(1R,278S) -2~ (2”-benzyloxy)propyl-4'-hydroxy-5,9,9-
trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2bCl)

1.6 g (6.9 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 2,3 g (11.6 mmol) of
(-) -S-2-benzyloxypropionic acid chloride are used.

Yield: 2.1 g (73%), melting point: 254 °C, [alp?® =

(-) 20.7° (c=1 in methanol).

(+)-(18,2”R) -2- (2”-benzyloxy) propyl-4‘-hydroxy-5,9, 9-
trimethyl-6, 7-benzomorphan-hydrochloride ({+)-2bCl)

1.5 g (6.5 mmol) of (+)-4’-hydroxy-5,9,9-trimethyl-
6, 7-benzomorphan ((+)-2a) and 1.5 g (7.6 mmol) of
(+) -R-2-benzyloxypropionic acid chloride are used.
Yield: 1.4 g (52%), melting point: 256 °C, [alp®® =
(+) 20.3° (c=1 in methanol).

conpound - preferably w
i norgani ¢ acid and nost preferably w

th
th



and 15 j) if the stereoi soners have not yet been separated, at
this stage the stereoisoners are separated in a manner known per se
and after the release of the free benzonor phan base t he phenol et her
is cleaved with an acidically reacting conpound - preferably with an
20 I norgani ¢ acid and nost preferably w*h hydrobrom c acid -
and the cl eavage product of type 43 is | sol at ed [err]
k) the cl eavage product 43 is reacted wth a 35 conmpound of type
Z-CHR[err]-R err] wherein Z denotes a secondary am no substituted
| eavi ng group (-)-(1R,2"R) -2- (2" -benzyloxy) propyl-4'-hydroxy-5,9, 9~

trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2¢Cl)

1.6 g (6.9 mmol) of (-)-4'-hydroxy-5,9,9-trimethyl-

5 6,7-benzomorphan ((-)-2a) and 1.5 g (7.6 mmol) of
(+) -R-2-benzyloxypropionic acid chloride are used.
Yield: 1.7 g (59%), melting point: 245 °C, [alp> =
(-) 96.5° (c=1 in methanol).

10 (+) - (18,278) -2~ (2” -benzyloxy) propyl-4’ -hydroxy-5,9,9-
trimethyl-6, 7-benzomorphan-hydrochloride
((+)-2¢eC1)

1.6 g (6.9 mmol) of (+)-4’-hydroxy-5,9,9-trimethyl-

15 6,7-benzomorphan ((+)-2a) and 2,3 g (11.6 mmol) of
(-) -8-2-benzyloxypropionic acid chloride are used.
Yield: 2.0 g (70%), melting point: 245 °C, [alp™ =
(+) 97.8° (c=1 in methanol).

20 (-)-(1R,2%8) -2-(2”- (2’ *-fluorobenzyl)oxy) propyl-4"'-
hydroxy-5,9, 9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2d4C1)

0.8 g (3.4 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-

25 6,7-benzomorphan ((-)-2a) and 1.4 g (6.5 mmol) of
(-)-8-2-(2*-fluorobenzyl) oxypropionic acid chloride
are used. Yield: 0.9 g (61%), melting point: 212 °C,
[@}p?® = (-) 24.7° (c=1 in methanol).

30 (-) - (1R,2"R) -2- (27 - (2’ "-fluorobenzyl) oxy) propyl-4'-
hydroxy-5,9, 9-trimethyl-6, 7-benzomorphan-
hydrochloride ({-)-2eCl)

0.5 g {2,3 mmol} of (-) -4’ -hydroxy-5,9,9-trimethyl-
35 6,7-benzomorphan ((-)-2a) and 0.6 g (3.0 mmol) of
(+) -R-2- (2’ -fluorobenzyl) oxypropionic acid chloride



-+33 - preferably a hal ogen such as chlorine, brom ne,
I odi ne or an organi ¢ sul phonate, preferably -

trifluoronethanesul phonate - and R denotes -CRlerr] R2XR7, 5
[err] is reacted with a conpound of type YC(OR wherein

Y denotes a secondary anm no nitrogen subst1 t4f ed 20 | eavi ng group,
preferably a hal ogen such as chlorine, brom ne, iodine or an

or gani ¢ sul phonat e, preferably trifluoronethanesul phonate - and
R denotes -CR err] RRXR7, and subsequently the carbonyl

are used. Yield: 0.7 g (70%), melting point: 145 °C,
[0],2° = (-) 88.4° (c=1 in methanol).

5 (-)-(1R,2"8) -2- (2" - (4’ *-fluorcobenzyl) oxy) propyl-4’ -
hydroxy-5, 9, 9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2£Cl)

0.8 g (3.4 mmol) of (-)-4'-hydroxy-5,9,9-trimethyl-
10 6,7-benzomorphan ((-)-2a) and 1.4 g (6.5 mmol) of
(-) -8-2- (2’ -fluorobenzyl) oxypropionic acid chloride
are used. Yield: 1.0 g (68%), melting point: 250 °C,
 [a]p®® = (-) 21.9° (c=1 in methanol).

15
(-)-(1R,2”R) -2- (2" - (4’ " -fluorobenzyl) oxy) propyl-4'-
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2gCl)

20 0.5 g (2,3 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6, 7-benzomorphan ({(-)-2a) and 0.6 g (3.0 mmol) of
(+) -R-2- (2’ -fluorobenzyl) oxypropionic acid chloride
are used. Yield: 0.6 g (58%), melting point: 128 °C,
[¢],2° = (-) 95.4° (c=1 in methanol).

25

(-)-(1R,278) -2-(2"-(2'",6'"-difluorobenzyl)oxy) -
propyl-4'-hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2hCl)
30
1.5 g (6.5 mmol) of (-) -4’ -hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-}-2a) and 2.4 g (10.2 mmol) of
(-)-8-2-(2',6'-difluorobenzyl) oxypropionic acid
chloride are used. Yield: 2.0 g (68%), melting point:
35 245 °C, [aLfs = (-) 272.3° (c¢=1 in methanol).



conpound is reduced to the conpound (-)-2xx as 25 shown above

[err] 25 35 or -
reacted with an al dehyde of general formula HC(O) - Rlerr], wherein
Rlerr] denotes -CR err] R2XR7, and the resulting Schiff base 26 is

reduced to the conmpound (-)-2xx as 5 sho#& above

10

15

20

25

30

35

(-)-(1R,2"8)-2-(27-(2'",6'"-
dichlorobenzyl) oxy) propyl-4‘-hydroxy-5,9, 9-trimethyl-
6, 7-benzomorphan-hydrochloride ((-)-2iCl)

2.3 g (10 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 3.2 g (12 mmol) of (-)-
S-2-(2',6'’-dichlorbenzyl) oxypropionic acid chloride
are used. Yield: 2.8 g (58%), melting point: 260 °C,
[@alp®® = (-) 14.1° (c=1 in methanol).

(-)-(1R,278) -2-(2"- (2’ "-methyl-benzyl)oxy)propyl-4"'-
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2jCl)

0.8 g (3.4 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 1.4 g (6.5 mmol) of
(-)-S-2- (2’ -methyl -benzyl) oxypropionic acid chloride
are used. Yield: 0.8 g (55%), melting point: 249 °C,
[a}p?® = (-) 10.9° (c=1 in methanol).

(-)-(1R,278) -2- (2" -cyclohexylmethoxy) propyl-4'-
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2kCl)

1.9 g (8.2 mmol) of (-)-4‘-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 2.0 g (10 mmol) of

(-) -8-2- (2 -cyclohexylmethoxy) propionic acid chloride
are used. Yield: 1.8 g (52%), melting point: 249 °C,
[@]p?® = (-) 24.6° (c=1 in methanol).

(-)-(1R,2"R) -2- (2”7 -cyclohexylmethoxy) propyl-4' -
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride (({-)-21C1)

34 -



[err] ~ 43 15 and 1) optionally within the

framewor k of an 20 el ectrophilic substitution the substituent R3 is
i nt roduced [err] 30 (-)-2xx
- 49 -

1.9 g (8.2 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 2.0 g (10 mmol) of (+4)-
R-2- (2’ -cyclohexylmethoxy)propionic acid chloride are
used. Yield: 1.7 g (49%), melting point: 140 °C,

5 [alp?® = (-) 92.2° (c=1 in methanol).

(-)-(1R) -4’ -hydroxy-2- (5” -phenoxy) pentyl-5,9,9-

trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2mC1)
10

3.0 g (13 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-

6, 7-benzomorphan ((—)-Zg).and 3.2 g (15 mmol) of 5-

phenoxypentanoic acid chloride are used. Yield: 2.4 g

(44%), melting point: 149 °C, [alp® = (-) 74.6° (c=1
15 in methanol) .

{-}-(1R) -~ 4’-hydroxy-2-(2”-(2'”-phenyl) ethoxy)ethyl-
5,9,9-trimethyl-6, 7-benzomorphan-hydrochloride ((-)-
2nCl) :

20 2.0 g (8.7 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 2.2 g (11 mmol) of 2-
phenylethoxyacetic acid chloride are used. Yield: 1.7
g (48%), melting point: 204 °C, [ahfs = {~} 72.4°
(c=1 in methanol) . '

25

(-)-(1R) - 4’-hydroxy-2- (4" -phenoxy)butyl-5,9,9-
trimethyl-6, 7-benzomorphan-hydrochloride ((-)-20Cl)

30 1.0 g (4.3 mmol) of (-)-4’'-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 1.2 g (6 mmol) of 4-
phenoxybutyric acid chloride are used. Yield: 0.7 g
(39%), melting point: 250 °C, [a]p2® = (-) 82.8° (c=1
in methanol) .

35



35 ' - 35 - Vari ous ot her
enbodi nents of the processes will be apparent to the skilled person
fromthe present description. However, it is expressly pointed out
that these Exanpl es and the associ ated description 5 are provided
solely for the purpose of illustration - 2Yand are not to be regarded as
restricting the I nventi on. In addition, reference is
expressly nade to the 10 contents of German Patent Application No. 197
40 110.4, from which the present application clains priority.
- 36 - (-)- (1R) -2- (2” -benzyloxy) ethyl-4’ -hydroxy-5,9, 9~

trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2pCl)

2.3 g (10 mmol) of {-)-4’-hydroxy-5,9,9-trimethyl-

5 6,7-benzomorphan ((-)-2a) and 4.3 g (22 mmol) of 2-
benzyloxyacetyl chloride are used. Yield: 2.5 g
(62%), melting point: 253 °C, [alp®® = (-) 78.1° (c=1
in methanol) .

10
(-)-(1R) -2-(27"-(2'",6'"-difluorobenzyloxy)ethyl-4" -
hydroxy-5,9, 9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2gCl)

15 1.2 g (5 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan ((-)-2a) and 1.1 g (5 mmol) of 2-(2',6'-
difluorobenzyloxyacetyl chloride are used. Yield:

1.5 g (68%), melting point: 246 °C, [alpy™ = (-) 71.0°
(c=1 in methanol).
20

(-)-(1R) -2-(37-(2'",6*“-difluorophenyl)propyl) -4’ -
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-2xCl)

25
1.9 g (8.2 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 1.7 g (8.3 mmol) of 3-
(27,6’ ~-difluorophenylpropionic acid chloride are
used. Yield: 1.6 g (46%), melting point: >250 °C,

30 [@]p?® = (-) 68.6° (c=1 in methanol).

Example 13: (+)-(1R,2”8S)-2-(2”-benzyloxy)propyl-4'-
hydroxy-5-methyl-6, 7-benzomorphan-hydrochloride {((+)-
35 5bCl) and (+)-(18,278) -2- (2" -benzyloxy) propyl-4'-



Exanples Exanpl e 1: Ethyl 3-am no-4-(2-methoxyphenyl) - 2-

nmet hyl but anoate (13) 5 150 g of zinc in 1.5 L of absolute

di chl or onet hane are conbined with 15 m of trinethylchlorosilane
under nitrogen and stirred for 30 min. at anbient tenperature. Then
900 m of absolute tetrahydrofuran 10 (TER) ~are added and heated to 42
[err]C. To this is added dropwi se a m xture of 147 g (1.0 nol) of 2-
nmet hoxybenzyl cyani de (11) and 362 g (2,0 nol) of et hyl

2- bronopropionate in 100 mM of THF and the resulting mxture is then
refluxed for a futytRtoxdI5-mkthyl -, 7i-behebmotrphanshyddecanbeddef f{ (£f om t he
excess zinc l’.,i.%srzﬂaafter cooling to about 5 [err]C conbined with 70 g
(1.8 nol) of sodi rohydri de. Then 250 m of et hanol are added
dropwi se (devel opnent of gas). The m xture is left to react for 3 h

at 5C 1 litre ofg 20 RoGH qQni_ Ld % _5kLPWlY -gddged, the phases
are separatéh%aﬁﬁ gﬁgmgéﬁgoﬁg %hasgaggggx?rgcggg tw ce with 200

m of di chl obonet hereorpehes-pxail age -biydrobromigdgnihaBY) oRgdnte7pHase i s

elimnated in vacua7 tfi®1) of N-GRtBYImi %ﬁﬁamheearwi Hhskeevagdihobpyene and
made 25 al kaline with conc. ni,a. The

a phases are, separated and
the aqueous phase s S&xMEceed credednbPe with- 2 505356°ﬁ1°gf§tglﬂene.
The conbi ned organji® ph@d9s ofr € -) -s-2-enegloxgpropgoadcuacid| phaBeg and

the solvent is 5 eliginated i 9 NaGH9 o Jr8hdald®ada(818 g0hy &fo1)

10 of N-methylmorpholine in 20 ml of dichloromethane
prepared at -5 °C is slowly added dropwise thereto.
The mixture is left to react for 1 h at ambient
temperature, the solvent is largely eliminated in
vacuo, the residue is taken up in 60 ml of

15 dichloromethane, extracted twice with 20 ml of 2 N
hydrochloric acid and once with 20 ml of water. The
organic phase is dried over MgSO4 and the solvent is
eliminated in vacuo. After the addition of a little
ether the product crystallises out (melting point:

20 110 °C), is suction filtered and taken up in 80 ml of
THF. To this solution are added 0.8 g (21 wmmol) of
LiAlH,, whereupon the temperature rises to 35°C. The
mixture is left to react for 1 h, combined with 25 ml
of water and 25 ml of 40% sodium tartrate solution.

25 The organic phase is separated off, the aqueous phase
is extracted twice with 100 ml of ether and the
combined organic phases are concentrated by
evaporation in vacuo. The residue is taken up in 100
ml of ether, dried over magnesium sulphate and the

30 hydrochloride is precipitated with ethereal
hydrochloric acid. The crystals are separated off
and recrystallised from i-propanol. 1.1 g (17%) of
(+) -5bC1 are obtained, melting point: 246 °C, [@]p?® =
(+) 11.8° (c=1 in methanol). The mother liquor was

35 concentrated by evaporation, the base was liberated
and chromatographed (300 g silica gel; ethyl



Exampl e 2: Ethyl 3-(2-ethoxycarbonyl et hyl)am no-4-(2-
nmet hoxyphenyl ) - 2- met hyl but anoat e (14) 35 148 g (0.6 nol) of ethyl

3- am no- 4- ( 2- met hoxyphenyl ) - 2- met hyl but anoate (13) and 119 g (1.2
nmol ) of ethyl - 37 -

acrylate are dissolved in 250 ml of abs. etHahol and refluxed for 6
h. Then the m xture is concentrated by evaporation in vacuo. The
residue is again taken up in 300 M of toluene and once nore
concentrated by 5 evaporation in vacuo. 210 g (100% of the desired
product are '50|31£6E@§%éyb 1ohexane 1: 3)EX@ﬂﬁJQnﬁHrochlor1de is again
2-(2- nethoxyphenyl)nethyl t hyl. - 10 QQQF ql Q 4. 210 g
(0.6 nol) of ethylPERgERih (?éi‘rtﬁbr%}:l hemgal) Seid Yeia. 0.3 4

am no- 4- ( 2- met hoxyphenyd 9 - Q;)rrfsdm hitteabatad riely)) marle ing poiditssdareddn 3 |

tol uene and first gé¢ 10 f,a I gg%‘ ter mxture are
entrai ned. The nixﬁgﬁb IS P ) Sé) ooIéth %5%% Vj{E}e'rr]C, conbi ned with 80
g (0.7 nol) S of potassiumtert.-butoxide and heated for 30 mn. to

The following are prepared analogously to Example 13:

(+) - (1R, 2#8) -2-[2"-(2'",6' " -difluorobenzyloxy)] -
10 propyl-4‘-hydroxy-5-methyl-6, 7-benzomorphan-
hydrochloride ((+)-5dCl) and (+)-(18,278)-2-(2"-
(2" ,6'7-difluorobenzyloxy) ) propyl-4'-hydroxy-5-
methyl-6, 7-benzomorphan-hydrochloride ((+)-5eCl)

15 4.0 g (14 mmol) of 4‘-hydroxy-5-methyl-6,7- _
benzomorphan-hydrobromide (5aBr) and 3.0 g (14 mmol)
of (+)-R-2-(2’,6’-difluorobenzyloxy)propionic acid
are used. 0.3 g (5%) of (+)-5dCl are obtained,
melting point: 122 °C, [alp™® = (+) 20.9° {(c=1 in

20 methanol) and 1.8 g (30%) of a mixture of (+)-5d4Cl
and (+)-5eCl, melting point: 194 °C, [alp™ = (+)
42.2° (c=1 in methanol).

25 Example 14: (-)-(1R)-4’-hydroxy-5,9,9-trimethyl-2-
[2#- (2’ " -phenoxy) ethoxy] ethyl-6, 7-benzomorphan-
hydrochloride ((-)-2uCl):

1.5 g (6.5 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
30 6,7-benzomorphan ((-)-2a) and 1.5 g (7.5 mwmol) of 2-
(2-phenoxy) ethoxy-ethylchloride are dissolved in 20
ml of DMF, a catalytic quantity of KI and 1 g
potassium carbonate are added. The mixture is
stirred for 5 h at 130 °C, and then the solvent is
35 eliminated in vacuo. The residue is taken up in 100

ml of water, extracted three times with 100 ml of



165 [err]C, while the ethanol forned is distilled off. Then t he

m xture is left to cool and the solvent is 20 elimnated in vacuo. The
residue is conmbined with 400 m of ethanol and 200 m of 40% sodi um
hydr oxi de solution and refluxed for 3 h. The al cohol is

elimnated in vacuo and the aqueous phase‘is53 - extracted three tines
with 400 mMl of diethylether 25 (ether). The conbi ned organi c phases
are dried over magnesi um sul phate, and the solvent is elimnated in
vacuo. Yield 109 g (78% oil. 30 Exanpl e 4:

(+) - 4- et hyl en- 2- ( 2tiRlhaxepaery [@ndethd combined3 o¥gdindet kytrpicper adiene
((H)-7) 74.2 g_(2Q0 mmul f .ethyl .-t ki 0s Iqu

brom de are suspeﬁ&@& | aﬂ@owﬁsﬁéppgggb ﬁkeHQSQEeQ¥§9?éh9 ?% uggﬁrénd

conbi ned under ni MgS@enamit bh@0solventnisoel impnatedsénuveeHoef The
n-butyl-Tithiumi $leis dissol in 40, ml of ether and the - 38 -

The m xture is st?F?g o%ssgﬁ%iﬁ gfd%& er]g; gnd theﬁ conbined with
a solution o 23 Gydsockienidst isherecipitgites, washe eEbPrgaln 100 n of

THF. This is thenphgflochlorid @ditactyifad:13 .1 at (3oki)enmeledner poine,: 100

m of 190 °C, {alp®® = (-) 81.1° (c=1 in methanol).

10 The following are prepared analogously to Example 14:

(+) - (18) -4 -hydroxy-5,9,9-trimethyl-2-[2”~-(2'"~
phenoxy) ethoxy) ethyl-6, 7-benzomorphan-hydrochloride
((+)-2vCl):

15
1.5 g (6.5 mmol) of (+)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((+)-2a) and 1.5 g (7.5 mmol) of 2-
(2-phenoxy) ethoxy-ethylchloride are used. Yield: 1.8
g (64%), melting point: 190 °C, [alp®® = (+) 8l.0°

20 (c=1 in methanol).

(-)-(1R,278)-2-[27- (2’ " -cyanobenzyl) oxyl propyl-4'-
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
25 hydrochloride ((-)-2wCl)

0.8 g (3.4 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 1.0 g (3.7 mmol) of 2-
(2 -cyanocbenzyl) oxypropyl S-methanesulphonate are

30 used. Yield: 0.2 g (13%), melting point: 234 °C.

(-) - (1R) -2- [2” - (2’ * -cyclohexyloxy) ethoxylethyl-4’ -
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
35 hydrochloride ((-)-2xCl)



5° water are added and the THF is elimnated in vacuo. The residue
is extracted three times with 200 m of ethyl acetate and the

conbi ned organic extracts are washed again with 50 m of water, dried
over magnesi um sul phate and the solve@h:ls elimnated in 10 vacuo.
The residue is purified over a flash col um (300 M of silica gel; 4
| cycl ohexane/ et hyl acetate 3:1). The desired product is isolated as
an oil in a yield of 17.4 g (72%. 15 The foll owi ng was prepared
anal ogously to Exanpl e 4:

2- (2- met hoxypheny|fetchy4.3 mmddl of net)mfl’edyrdroxy -5, i, Feiticdmes hiyl6) 20
20.1 g (56 mol) of Jidhdenidy yd@h@%ﬂhO%!unu %rqnh&ol)ﬁo% g-(56
nmol ) of potassiumtert.-butoxi

2- ( 2- met hoxypheny! ¢ )%rmqisﬂl@exyloxy)@éthww)&ﬁﬂw&@hﬁ%ﬁée(95)8 vgedeo m  of

..J

abs. THF are vilsert olhe gor@duot, m@lgahgt%bhhgedzbnowtgcqhqgé as the 25
oxal at e. Yiehd 13 % (87@@ neltlgg %Plna 45[err] C Exanpl e 5:
(+)-4-ethy|eeN—fQ)n%I 2o Ae= t ). -

met hoxyphenyl ) nmet hyl - 3, 3-di net hyl - pi peridine ((+)-8) 30 3.5 g (12.6
mol ) of (+)-4-ethyl ene-2-(2-

nethoxyphenyl)ne;dyl-3 3-dinethyl -pi peridine (7) are stirred with 20
m of n-butyl for net-@ -f(@R)4 2k {&" -dQ[ &rr(RC6 -diflucThphenexy? ethexyhen

fg??orﬁtfﬂed?g?n:%$%SQHQ4'3h§d}d¥§ 5, o 500U ek ni/ie edesbeadoRbegHsh-ar e
10 hydrochloride ((-)-2yCl):

2.3 g (10 mmol) of (-)-4'-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 2.8 g (12 mmol) of 2-
(27 -(2,6-difluorophenoxy)ethoxy-ethylchloride are
15 used. Yield: 2.3 g (49%), melting point: 183 °C,
. [alp®® = (-) 73.3° (c=1 in methanol) .

(-)-(1R) -2-[2"-(2,6-difluorophenoxy)ethyl] -4’ -
20 hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
hydrochloride ((-)-22zCl):

1.2 g (5 mmol) of (-)-4‘-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan ((-)-2a) and 1.4 g (9.8 mmol) of 2-(2,6-

25 difluorophenoxy)ethylchloride are used. Yield: 0.3 g
(14%) , melting point: 241 °C,

(-)-(1R) -2- (2" -cyclohexyloxy) ethyl-4’-hydroxy-5,9,9-
30 trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2aaCl):

1.2 g (5 mmol) of (-)-4‘-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan ((-)-2a) and 1.1 g (6.8 mmol) of 2-

cyclohexyloxy-ethyl chloride are used. Yield: 0.8 g
35 (41%), melting point: 250 °C, [alp®® = (-) 71.1° (c=1

in methanol).



-39 7 The foll ow ng was prepared anal ogously to Exanpl e 5:

N-f ornyl - 2- (2- met hoxyphenyl ) net hyl - 3- net hyl - 4- nmet hyl ene- pi peri di ne
(17) 5 8 g (34 mml) of 2-(2-methoxyphenyl) nethyl - 3-net hyl -

4- et hyl ene- pi peri dine (16) as base and 30 nm_ of n- butyl formate were
used. Yield: 9.1 g (100% as an oil.~ 330 Exanpl e 6:

N- benzyl - 2- (2- met hoxyphenyl ) net hyl - 4- net hyl - pi peri - 3-dene (22)

6.0 g (250 mmol ) of nagnesi um chi ps and sone iodine 15 are placed in 150
m of ether. To this are added dropwi se 31.32 g (200 mmol ) of

2- met hoxybenzyl chloride in 50 m of ether so that the m xture boils
gently. It is left to react for 1 h. The Gignard reagent thus

obtained is then rapidly added dropw se 20 to a suspension of 52.8 g
(200 mmol) of N behzyt{1R) -2- [2” nER Wi bantr i -diutivienyd sitdexivd etbylnd ‘of et her

cool ed to - 1, be65) G5 LUBTe R AORRIL 6 TN Ak Ham ) of t to react
5 hydrochloride ((-)-2acCl)

1.5 g (6.4 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a) and 1.4 g (7.7 mmol) of 2-
(2’ -tert.-butyloxy)ethoxy)ethyl chloride are used.

10 Yield: 0.8 g (30%), melting point: 209 °C, [a]lp®® =
(-) 72.4° {(c=1 in methanol).

Example 15: (-)-(1R)-5-ethyl-4’-hydroxy-9,9-dimethyl-
2- (2- (2-phenoxy) ethoxy) ethyl -6, 7-benzomorphan-
15 hydrochloride (3bCl):

1.0 g (3.4 mmol) of (-)-5-ethyl-4’-methoxy-9,9-
dimethyl-6, 7-benzomorphan (10) are refluxed with 20
ml of 48% hydrobromic acid for 2 h. Then the mixture

20 is concentrated by evaporation in vacuo and the
residue is dissolved twice with 20 ml of ethanol and
evaporated down again. Then it is taken up in 20 ml
of DMF and 800 mg (4.0 mmol) of 2-(2-phenoxy)ethoxy-
ethyl chloride in 10 ml of DMF, a catalytic quantity

25 of KI and 1 g of potassium carbonate are added. The
mixture is stirred for 4 h at 80 °C, the solvent is
eliminated in vacuo. The residue is taken up in 100
ml of water, extracted three times with 100 ml of
ethyl acetate and the combined organic extracts are

- 30 again washed with 50 ml of water, dried over MgSO,

and the solvent is eliminated in vacuo. The residue
is dissolved in 40 ml of ether and the hydrochloride
is precipitated with ethereal hydrochloric acid.
Yield: 1.0 g (66%), melting point: 90 °C

35 (decomposition) .



for 2.5 h. Then the entire reaction m xture is added to 200 mM of a
10% amoni um chl ori de sol ution. The 25 organi ¢ phase is separated off
and t he agueous phase is extracted twice nore with 100 m of ether.
The conmbi ned organi ¢ phases are driedggver nmagnesium sul phat e
and the solvent is elimnated in vacuo. To avoi d oxi dation, the
rotary evaporator is ventilated 30 with nitrogen. The residue is

i mredi at el y di ssol ved in 250 m of methanol and 9.5 g (250 mmol ) of
sodi um borohydride and 20 m 6 of 2 N_saodi um hydroxi de sol ution
are added. The mi Tes 16t rirda GRardi’ ghydroxy-23£2RTrhgBYdesbylated down

in vacuo. The aqueqQys 93%rimet@si1die 7-pedtbhdebBant Wyaeowht Brigl mi(-9L et her

and t he conbi g organi ¢ phase is concentrated by
- 40 - Pation in vacuo. The residue is taken up in

ethyl acetate and extracted five tinmes with 150 m of 2 N

hydr ochl ori cc aci d h i queoys ,phase i _ hen. | kal i ne
again with g%diun3h§d§b§?g§ 9§81§ ?glﬁt?o% aﬁga%§§¥agf%dgt§?%§ggﬁyz 200 n
of et hyl acét dtbentphmorphbinndd -organi anghase8 dar é8d3i muodyeof

magnesi um sul phat gHCHGSOAL c3AAchYRCS AL KeRY sb8lved inehbMhiiabed i n vacuo.
The residue is purifiéd by Cfiltration over 200 nl of silica, gel
(eluant: ether). Mgthangl,gcembinegs wikk geBPieguprbdetevarandbehirradas an

oi l. for 3 h at RT. Then the molecular sieve is filtered

10 off and the filtrate is combined with 0.6 g (9.5
mmol) of sodium cyanoborohydride and 1.2 ml of
glacial acetic acid. The mixture is left to stand for
about 12 hours, combined with 20 ml of 4 N
hydrochloric acid and evaporated down in vacuo. The

15 residue is mixed with a little acetone and the
crystals are suction filtered. Yield: 0.9 g (56%),
melting point: 250 °C, [alp®® = (-) 80.04° (c=1 in
methanol) .

20 The following is prepared analogously to Example 16:

(-)-(1R) -4’ -hydroxy-2- (2” -phenylpropyl) -5, 9, 9-
trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2aeCl)

25 1.0 g (4.3 mmol) of (-)-4’-hydroxy-5,9,9-trimethyl-
6,7-benzomorphan ((-)-2a), 1.2 g (8.9 mmol) of 3-
phenylpropionaldehyde and 0.6 g (9.5 mmol) of sodium
cyanoborohydride are used. Yield: 0.8 g (48%),
melting point: >250 °C, [alp®>> = (-) 75.1° (c=1 in

30 methanol) .

Example 17: (-)-(1R)-4‘-hydroxy-2-[2”-(2'"-
phenylamino) ethoxyl ethyl-5,9,9-trimethyl-6,7-
benzomorphan-dihydrochloride {(-)-2aeCl2)

35



Exanple 7: (-)-5-Ethyl-2-fornyl -4 -methoxy-9, 9- 15

di net hyl - 6, 7- benzonor phan ((-)-9) 3.6 g (12.6 mol ) of
(+)-4-ethylene-N-fornyl-2-(2-

met hoxyphenyl ) et hyl - 3, 3-di net hyl - pi peri di ne ;8) are conbined with 35
m of met hanesul phonic acid and 20 stirfed’ for 3 h at 80 [err]C. The
reaction mxture is cool ed and poured onto 50 g ice, neutralised with
anmoni a and extracted twice with 100 m of ethyl acetate. The

conbi ned organi c extracts are washed again with 50 mM of water, dried

over MySO4 and t hel 236 9 (%{ﬁ val )i o) G-n)i-r\h‘tdaydmlvﬁcil& Therimsthyk-i s

purified over a fla f ;agl o)

cycl ohexane/ et hyl acet ate 3 dp(p) ) ?mﬂ d %od%ct 5rP[gcgjl')so(%];ﬁt ed as
an oil in a yield %f(N-phenyl -2y tezgy- bqnpxycarbqnxﬂamﬂmeW¢Eﬁ%ﬁxe%mébared
anal ogously to EX&ﬂﬂd%iﬁe are dissolved in 50 ml of DMF, a catalytic

N-for 1 47 et o &, 9. et -6, /- benzolor phan "y of8) ardaased O 9
met hyl - 3- met hyl - 4-Thet milxanecepiiperdtdirred ¥Or anch 3 mM10 °C, and then
- 41 - the solvent is eliminated in vacuo. The residue is
taken up in 100 ml of water, extracted three times
with 100 ml of ethyl acetate and the combined organic
10 extracts are once again washed with 50 ml of water,
dried over MgSO, and the solvent is eliminated in
vacuo. The residue is purified over a flash column
(120 ml of silica gel; ethyl acetate/ cyclohexane
1:1) and stirred with 50 ml of conc. hydrochloric
15 acid for 30 min. at RT. Then the mixture is diluted
with 150 ml of ice water, extracted once with 50 ml
of ethyl acetate (discarding the organic phase), and
made alkaline with conc. ammonia. It is extracted
three times with 100 ml of ethyl acetate, the
20 combined organic extracts are dried over MgSO4 and
the solvent is eliminated in vacuo. The residue is
dissolved in 10 ml of ethanol and the hydrochloride
is precipitated with ethereal hydrochloric acid.
Yield: 0.7 g (27%), melting point: 112 °C, [alp® =
25 (-) 75.8° (c=1 in methanol).

Example 19: (-)-(1R,278)-2-(2%-benzyloxy)propyl-3--
chloro-4'-hydroxy-5,9,9-trimethyl-6, 7-benzomoxrphan-

30 hydrochloride ((-)-2agCl) and (-)-(1R,27S)-2-(2"-
benzyloxy)propyl-1‘-chloro-4’-hydroxy-5,9,9-
trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2ahCl)

3 g (7.3 mmol) of (-)-(1R,278)-2-(2”-
benzyloxy)propyl—4’-hydroxy—5,9,9—triméthyl-6,7—

35 benzomorphan-hydrochloride ((-)-2bCl) and 1.0 g (7.3
mmol) of N-chlorosuccinimide are suspended in 70 ml



of net hanesul phonic acid are used. 4.8 g (96% of the desi red product
(oil) are obtained as a m xture of 90% [err]-epinmer and 10 %
[err]-epiner. 5

N-benzyl-4'-nethoxy-9-nethy|-6,7-benzonnrpba§§ogalate (230X)

31 g (100 mol ) of N-benzyl-2- (2- 10

nmet hoxyphenyl ) net hyl - 4- et hyl - pi peri - 3-dene (22) and 100 m of

met hanesul phoni ¢ acid are used. The residue is dissolved in 100 m of
met hanol and briefly boiled .with 60 g actjvated charcoal and suction
filtered whi Pk GbaciRbrageticagid afhessbriathtfaon 24 ihiatat ed 15

in vacuo, the resigueiést d&ég@éf@&d—é] @lNBig Al d&ime the R sPetidi®n
precipitated with oxalic acid.. 30, g (759 are obtained; nmeltin
point: 152 [err]C:?%ﬁ?]}%ﬁﬁ_solug%ék. he gnixture is concentrate

4, - met hoxy- 9- net hyby Gevaperaoimi phenvacuo, tloxateadiRiye?4i@X)combined wd@hg (75
nmmol ) of N-benzyl -4 - hoxy: 9-nethyl:Q,7- .. benz r phan-.axal at

(2300 “are dpasol vidf T oo e 218 2l Radisim AR Spamten AFdo
[err]C and 5 bar ext3racted tthizd dhianenariiil 00 mlhefrietthyle dcetadel.ed to 5

2000 Care oot o e S SRl W 104 SRl ama 9
the solvent is eliminated in vacuo. Then the residue
is chromatographed on silica gel (180 g silica gel;

10 cyclohexane/ ethyl acetate 5: 1). The suitable
fractions are concentrated by evaporation and the
residue is dissolved in 15 ml of acetone and the
hydrochloride is precipitated with ethereal
hydrochloric acid. )

15 0.4 g (12%) of (-)-2agCl is obtained, melting point:
204 °C, [alp®® = (-) 21.5° (c=1 in methanol) and 0.6 g
(18%) of (-)-2ahCl is obtained, melting point: 258
°C, [ahfs = (-) 4.6° (c=1 in methanol).

20
The following are some Examples of pharmaceutical
preparations using the active substance:

Tablets:

25 active substance of general formula I 20 mg
magnesium stearate l1mg
lactose 190 mg
Solution for injection

30 active substance of general formula I 0.3 mg
sodium chloride 0.8 g
benzalkonium chloride 0.01 mg
water for injections ad 100 ml

35 A similar solution to that described above is

suitable for nasal administration in a spray, or in



30 ' Exampl e 9: (-)-5-ethyl-4'-nethoxy-9, 9-di methyl -6, 7-
benzonor phan ((-)-10) 35 2.0 g (6.9 mmol) of

(-)-5-ethyl-2-fornyl-4"-met hoxy- 9, 9-di met hyl - 6, 7- benzonor phan (9)
are dissolved in 30 _ _ - 42 -

m of n-propanol and heated with 10 m of cane. hydrochloric acid in
the m crowave at 300 Watt for 2h. Then the solvent is elimnated in
vacuo, the residue is conbined with 15 m of ice water and 5
extracted twice with 20 m of ethyl acetate (which is di scarded). The

aqueous phase is maRTwIGtsian with a deviegshwhighnprrdusag art pareedlt hree

times with 20 m Qfith a pfHitiK1AGHA Pprefie8270bBEGRNIANEAGCE! AL S are
dried over MgSO4 and the solvent is elimnated in 10 vacuo. The residue

i s dissolved i n ad@BRdwRiairation thyawadc ks tH8SPs precipitated with
et her eal hydrochloric acid. Yield: 1.7 g (82%, nelting point:

>250 [err]C,S[[enngﬂéggd féé'fnfﬁéﬁifrr] (c=1 in nethanol). 15
A 5 % by weight xylitol solution which contains the
active substance in a concentration of 2 mg/ml, for
example, is adjusted to a pH of about 4 with a sodium

acetate buffer.
10
Infusion solutions of this kind may contain the active
substance of general formula 1 in an amount of from
0.001 to 20% by weight, from 0.001 to 10 % by weight and
most preferably from 0.01 to 5 % by weight, based on the
15 total mass of the pharmaceutical preparation.

Capsules for inhalation
The active substance according to general formula I
is packed into hard gelatine capsules in micronised

20 form (particle size essentially between 2 and 6 uM},
optionally with the addition of micronised carriers
such as lactose. The preparation is inhaled using
conventional devices for powder inhalation. Each
capsule contains e.g. between 0.2 and 20 mg of active

25 substance and 0 to 40 mg of lactose.

Aerosol for inhalation

active substance of general formula I 1 part
30 soya lecithin 0.2 parts
propellent gas mixture ad 100 parts



The foI"I ovvi_‘gy' p epared anal ogously to Exanple 9:

4' - th I-6 7- benzonnrpha (19 4.8 g (18 mmol ) of
N-forrryl -4' nﬁlmm‘" IiH"l[ 6, 7- benzonor phan (18) 50 m of
n- pr opanol conc hydrochl (5' c acid are used. The m xture
IS refluxed for 8 h: Y|eId 2.9 ¢ (5705) ‘A sanple is converted
with oxalic acid into the correspondi ng oxal ate (HB), which has a
mel ti ng point of 229 [err]C 25 Exanpl e 10:
(-)-(IR 9[err])-4"-nmethoxy-5, 9-di net hyl -6, 7- benzonor phan ((-)-19)
9.5 g (41 mmol ) of Patemet Bbadms 9- di net hyl -6, 7- 30 benzonor phan (19) are
di ssolved in 80 m of ethanol and conbined with 6.2 g (41 nmmol) of
R-(+)-tartaric acid. The crystals reC|p|tated are suction filtered
and recrystal | i sedlf reTRRYBAN AL tgFReEalyifgmulay o) (17%, melting
point: 236 [err]C, ee > 98% (determ ned 35 by NMR-spectroscopy using the
free base byE}he addition of shift reagent) The tartrate is
di ssol ved - 43 - in water,
the base is |iberated with potassium C gnate and extracted tw ce
with 50 nl of ethyl H
o N X\ ,
R
R1
R R*
5
R° A
|
wherein

X denotes a single bond, -0-, Cj;-Cg-alkylene,
10 an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may have
one or two oxygen atom(s) anywhere in the bridge,
preferably C;-Cz-alkylene-0O- or -O-CHy-CH;-O-,
~0-CHy-CHy-NH-;
15

Rl denotes hydrogen, methyl, ethyl, phenyl;
R2 denotes hydrogen, methyl;
20 R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;
R4 denotes hydrogen, methyl, ethyl;
25 RS denotes hydrogen, methyl, ethyl;

R6é  denotes hydrogen, methyl, ethyl;
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acetate. The conbined or gani c extracts are dried over MgSH4 and t he
solvent is ellnlna%ed—+n—¥a£un 1.6 g of the free base are obtained.

Example 11: (-)-(1R droxy 5, 9-di net hyl -6, 7-
benzonor phan- hydr ob E [l 'ﬂaﬁ g11:9 9 (6.5 mmol ) of
(-)-4"-nmethoxy-5, 9 benzormrphan ((-)-19) are refluxed

with 15 mM of 48% hydrobronlc acid for 2 h. Then the mxture is
concentrated by evaporation in vacuo and the residue 15 is digested with
THF. 1.5 g (78% of the desired product are obtained as the

hydr obr oni de (anor pho® denofeaciert atlytyl, orlohemsl f o Plenyly i s

prepared anal ogoushyt { Sn&KBPPs€ddituted by RO and R10, which m

4' - hydr oxy- 9- et hyl - 6, 7- benzonor phan- oxalatg hydrobronlde (5aBr)
9.5 g (31 nmmml) of 4'-nethoxy-9-methyl - R® benzonorphan-oxal ate
(24OX) are first dissolved in a I|tt\ ‘?ar and converted into the
free base with 7 g potassi um carbonate. The;m xture is extracted

t hr ee tines réﬁ%?églcgreﬁiﬁg ate and the solvent is

el i m nat ed fromthe co organi ¢ phase.” Then 30 30 m of 48%
hydr obr om c &id are added. 6.1 g (70% of t he desired hydrobrom de

i s obtained; nmelting p®i ntdenotes ﬁ;ﬁgdgéﬂ(lcl-c4_a1kyl;
Z denotes oxygen, NH, sulphur;

10 R® denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;

15
optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates as well as in the form of the free
bases or the corresponding acid addition salts
20 with pharmaceutically acceptable acids.
2. Compounds of general formula I according to claim
1, wherein
25
) X denotes oxygen;
Rl  denotes hydrogen, methyl or ethyl;
30 R2  denotes hydrogen,

R3  denotes hydrogen;
This Sheet Has Been Replaced

T

R4  denotes hydrogen or methyl;

THIS SHEET HAS BEEN
REPLAGED




- 44 - Example 12: (-)-(1R 9a,2"S)-2-(2"-benzyl oxy) pr opyl -

4' - hydr oxy-5, 9-di net hyl - 6, 7- benzonor phan- hydrochl oride ((-)-4bd)

5 0.75 g (2.5 nmol ) of (-)-4'-hydroxy-5,9-dinethyl~671;_‘_‘___*_r_~
benzonor phan- hydrobrom de ((-)-4aBr) are sy%ﬁfnded in 15 mM o *‘

di chl oronet hane and conbined with 3 ml of N met rm!’,mﬂmﬂmﬂﬁmmwr
30 mn. the mxture is cool ed to -5 [err]C and a ot ’g
(5.5 mmol) of (-)-S- 10 2-benzyl oxypropionic acid chloride in 18 nt of
di chl oronet hane is slowy added dropw se. The m xture is stirred for
a further 30 mn. at -5 [err]C, conbined with 20 M of 2 N
hydrochloric acid ang% he IFHEL hydrogd@dse dexyaparated of f. The organic
phase is dried 15 over MgSH4, the solvent is elimnated in vacuo and
the residue is taken up in 40 m of THF. To this solution are added
0.5 g (13 nml) of LA H4denotesMidiiflon the tenperature rises to 35
[err]C. The gixture Is left to react for 30 min, then 0.4 m of water
and 20 0.2 mM of 5 N sodium hydroxide solution are added and t he

i norgani c precipitat®’i s sematatsephsiyl;The precipitate i s washed
with 100 mM of THF and the conbi ned organi ¢ phases are concentrated
by evaporation in vacug. The residue is taken up in 100 25 m  of

ether, dried over My3& amdd Rehd ndepesdendlivieof one anetheacidsmoied wit h
et hereal hydrochl giisecdend. mEteyl, fludritialsyr ek neaparated off and washed

W th acetone,
10
optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates also in the form of the free bases
or the corresponding acid addition salts with

15 pharmacologically acceptable acids.
3. (-)-(1R,2"8) -2- (2" -Benzyloxy) propyl-4'-hydroxy-
5,9,9-trimethyl-6, 7-benzomorphan in the form of
20 the free base or the corresponding acid addition

salt with pharmacologically acceptable acids.

4. (-)-(1R,278) -2~ [2%-(2*'",6’"-Difluorobenzyl) -
oxyl propyl-4’-hydroxy-5,9,9-trimethyl-6,7-
25 benzomorphan in the form of the free base or the
corresponding acid addition salt with
pharmacologically acceptable acids.

5. Process for preparing norbenzomorphans of
30 general formula 5, characterised in that

a) o-methoxychlorobenzylchloride (20) is reacted
with the benzylpyridinium bromide 21 to obtain
tetrahydropyridine 22
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Yield: '0.6 g (55%, melting point: 227 [err]C, [a]D (-) 13.3[err]

(c=1 in nethanol). 30 The follomﬁng are prepared anal ogously to
Exanpl e 12: F+—ER-9ferr} 2"R)-2-(2"- benzyloxy)propyl 4' - hydr oxy-
5, 9-di net hyl -6, 7- ben Iorlde - 35 4cd)

45 - 0. 7 ﬂ WMW (-)- e ydroxy 5, 9- di et hyl - 6, 7-
benzonor phan- hydrobro and 1. 1 g (5.5 nmol ) of
(+)-R2- benzyloxyproplonlc acid chloride are used. 5 Yield: 0.7
g (659, nmelting point: 217 C, [[err]]Derr] = (-) 76.1[err] (c=1
i n met hanol ). (-) -(1R 9[err])- 4'-hydroxy-5,9-di net hyl -2-[
phenoxy) et hoxy] et hyl -6, 7- benzonor phan- hydrochl ori de 10 ((-)-4cdC

0.75 g (2.5 mmol) ORA-)-4'-hydroxy-5, Bdi nethyl-6,7-

benzonor phan- hydrobr gm de ((-)-4aBr) ang 1. 1 g (5.5 o mmol ) of
phenoxyet hoxyacet yl ch\or i cﬁre us e | N
—
= X
and
5 b) the tetrahydropyridine derivative 22 is rearranged

to obtain the N-benzylbenzomorphan derivative 23

\ .
~ 0 o) N
N
—_—
X
22 23

and

15 c) the amino nitrogen is debenzylated to obtain
the methoxybenzomorphan derivative 24
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15 .2 g (20% anorphous powder .

(-)- (1 2"S) - 2- (2" -benzyl oxy) propyl - 4' - hydr oxy-5, 9, 9-

trlnethyl 6, drochloride ((-)-2bd) 20 g (6.9
ol ) of -)[ ﬂmmi ﬁmﬁm trinmethyl - ca 5. 7- benzormrphan (( )-2a) |
and 2, (1 (-)-S-2-benzyl oxypropionic acid chloride are
used. Yi el d: 1lg (73@@ nmelting point: 254 C, [[err]][err] = 25

(-) 20.7[err] (c=1 in met hanol ) .

(+)-(1S,2"R)-2-(2"-benzyl oxy) propyl -4' - hydr oxy- 5, 9 9-

trimethyl - 6, 7- benzonor phans@ydr ochl +)-2bd ™ @0 N5 g (6.5
nmmol ) of (+)-4'-hydroxy-5,9}9-t : 6, 7- benzoyor phan ((+) 2a)

and 1.5 g (7.6 mml) of R oXypr opr™ aejfd chloride are
o A

used. Yield: 1.4 ¢ ][err]= 35

(+) 20.3[err] (c=1 in net - 46
( )- (1R, 2" R) - 2-¢2" - Bgnzyl oxy) propyl - 4' - hydr oXy- 5, 9, 9-

trlnethyl- , 7- benzonor phan- hygéo hloride ((-)-2cd)

and

d) the phenolether 24 and the benzomorphan derivative
5 are isolated

—
10 24 5
15 6. Process for preparing norbenzomorphans of general
formula 1
. Rs
H R?
0 N X._,
R
R1
R R*
5
R® R
R
i
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1.6 g (6.9 mml) of (- ) 4' -hydroxy-5,9,9-trinmethyl- 5 6, 7- benzonor phan

((-)-2a) and 1.5 g (7.6 mmol ) of (+)-R-2-benzyl oxypropionic acid
chl oride are used. Yield: 1.7 g (59%, nelting peint—245 C
[a][err] (-) 96.5[err] (c=1 in methan 10
(+)-(1S,2"95)-2-(2"-benzyl oxy) propyl - 4' hydroé;éy 5,9, 09- Um"lmm"l" m!”l!l,
trimethyl -6, 7- benzonor phan- hydrochl ori de ((+)-2cd

(6.9 nmmol) of (+)-4'-hydroxy-5,9,9-trinethyl- 15 6, 7- benzom)rphan
((+)-2a) and 2,3 g (11.6 mmol ) of (-)-S-2-benzyl oxypropionic acid
hl ori de are used. Yield:. 2.0 g (70%, nelting point: 245 C
[err]][err] (%) 97adhst&d écsﬂngI'e BEAENOIG-, CRI ;alkylen,

err
-(1R 2"9S)-2-(2 2" -fl b yd
i1 ot yl L 6. 7 bens braHALene BELIgR AR Thd'} @ )2tk SEoRd !0l g g
L ;1 FZTTT§J|) gf (4) 4( G‘blyﬂcﬁlﬁ))ﬁyaﬁ , Be biincwedydr RHbrandhéd bemi anay phave
a) an
-fl uorobenzyls) oxygrop‘?rb‘?‘n%r gc‘?’%l %W%?ﬁla%é%lﬁgs use&gﬂkﬁlé? dln tlée bf%%/?
mel ti ng poi nt 212 Cpreferabh['e@;[-]qieatlliykeréew 2677 Q@1JHL «CHa TG,

met hanol ) (% %}} %ﬂ - "-fluorobenzyl ) oxy) propyl -4' -
hydr oxy-5, 9, 9 tr| nmet hy 27 zom)rphan- hydrochl oride ((-)-2ed)

Rl denotes hydrogen, methyl, ethyl, phenyl;

c
[
(
9-
(3

10
R2 denotes hydrogen, methyl;
R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;
i5
R4 denotes hydrogen, methyl, ethyl;
RS denotes hydrogen, methyl, ethyl;
20 R6  denotes hydrogen, methyl, ethyl;
R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R10, which may
z
\ R?o
R
25 be identical or different,
R8  denotes hydrogen, Cj-Cg-alkyl;
Z denotes oxygen, NH, sulphur;
30

RO denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;
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0.5¢g (2 3 mol) of (-)-4'-hydroxy-5,9,9-trinethyl- 35 6, 7- benzonor phan
((-)-2a) and 0.6 g3 6O0+moeH)—oHft——

(+)-R2- (2'-f|uorobe acid chloride
- 47 - . are E m g'lﬁn g (70/() rrelti ng point: 145 C
[[err]]D25 = (-) 88.4[er¢ Isn nethandl) 5 (-)- (1R 2"9)

-2-(2"- (4 '"-fIuorobenzyl)oxy)propyl

hydr oxy-5, 9, 9-tri nmet hyl - benzonDrphan- hydrochl oride ((-)-2fd)
0.8 g (3. 4 mmol ) of (-)- 4' hydr oxy-5,9,9-trimet hyl - 10 6, 7- benzonor phan
((-)-2a) and 1.4 g (G mwigtesf hydroger( mstdud, (fZuciingy ctekyine,

oxypropi oni c aci dyghl Q) £ e used. Yield: 1.0 g (68%, nelting
poi nt: 250 C, ﬂi r me %P '21.9[err] (c=1 |n nethanol) 15

(-)- (IR2"R -2- (2"- 4'" quorobenzyI)oxy)propyI
hydr oxy-5, 9, 9-tri met hyl - 6 chzkeREQMAIFRIIAN that
5
a) a benzylcyanide of general formula 32 wherein
R3g denotes a Cjp-Cg-alkyl group, is subjected to the
conditions of a Reformatsky reaction with a
halocarboxylate of general formula 33, wherein Ryg
10 denotes C1-Cg -alkyl or benzyl, in the presence of an
alkylhalosilane - preferably a trialkylchlorosilane
and most preferably trimethylchlorosilane - and zinc
powder in an inert solvent - preferably in an ether
or in a halohydrocarbon and most preferably with
15 dichloromethane and in the presence of a reducing
agent which is selective with regard to the reduction
of imino functions - preferably in the presence of an
alkali metal borohydride derivative and most
preferably in the presence of sodium cyanoborohydride
20 - and the resulting carboxylic acid ester derivative

of general formula 34 is isolated

and
4
R R
. 7 30 RS
2.5 o 0 R«o\o R”
S Hal R¢ NH J
NN ¥ O\.R 0
40
RS
30 32 33 34

b) the carboxylic acid ester derivative of general
formula 34 is subjected to the conditions of a
Michael addition reaction with an acrylic acid

35 ester, wherein the alcohol component Rgg denotes a
C1-Cg-alkyl group or a benzyl group, in a solvent
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hydrochl oride ((-)-2gd) 20 0.5 g (2,3 mol) of
(-)-4'-hydroxy-5, 9;:9-—t+imethyl———— 6, 7-benzonorphan ((-)-2a) and 0.6 g

re used. Yield: 0. Gmﬂfwmmw{ﬁﬂ Toinoazhe oM e ferr T rerr] =
alnOln) . s 2o+

(-) 95.4[err] (c=1 inxne

(-)-(IR 2"S)-2-(2"-(2"",6""-di fl uorobenzyl) oxy) - propyl -4
- hydroxy-5,9,9-trinmet hyl -6, 7- benzonor phan- hydrochl oride ((-)-2hd)
30 1.5 g (6.5 mol) of (-)-4'-hydroxy-5,9,9-trinethyl -

6, 7- benzonor phan ((-) - 28)idhd 2 inery 1mdemmidle reaction conditions
(-)-S2-(2", 6" -difluor ohenzddPxy R UK AGiH an alkanehl ahddeoate used.
Yield: 2.0 g (68%, nelting point:, 35 245 C, k{e&;]k%gr&L.: (-% €72 3
(c=1 in methanol). preferably in ethanol - and the resultjipg Michael
(-)- (IR 2"S) -2- (2"- {diti®n product of general formula 35 is isolated
di chl or obenzyl ) oxy) propyl -4' - hydroxy-5, 9, 9-tri nmet hyl -

6, 7- benzonor phan- hydrochl oride ((-)-2id)

10

RS
and 34 35

c) the carboxylic acid diester derivative of general
formula 35 thus prepared is subjected to the conditioms

20 of Dieckmann’s ester condensation in an inert solvent -
preferably in an aliphatic or aromatic hydrocarbon and
most preferably in toluene - in the presence of a
basically reacting compound - preferably in the presence
of an alkali metal alkoxide, a branched or unbranched

25 Cq-C4-alkanol and most preferably in the presence of
potassium-tert.-butoxide - and the resulting piperidone
derivative of general formula 36 is isolated

30
° —
35
35 36
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5 2.3 g (10 mol) of (-)-4'-hydroxy-5,9,9-trinethyl -

6, 7- benzonorphan ((-)-2a) and 3.2 g (12 mmol ) of (-)-

S-2-(2',6'-di chl orbenzyl ) oxypropi oni c acid chl ori de are used. Yield:
2.8 g (58%, nelting point: 260 C, g I1lerr] = (-) 14.1[err] (c=1
i n met hanol ). 10 (- ) (IR 2"9) - 2- (2' 2'

"-met hyl - benzyl ) oxy) propyl -
hydroxy-5,9,9-trinethyl-6,7-benzon0rphan- )-2) Q)
15 0.8 g (3.4 mol) of (-)-4"- hydroxy 5 9,9 ﬁ i ¥ “ﬂ]‘“

6, 7- benzonor phan ((-)-2a) and 1.4 g (6.5 of
(-)-S-2-(2' -met hyl -benzyl ) oxypr opi oni c acid chlorlde are used. Yield:
0.8 g (55%, nelting point: 249 [err]C, 20 [[err]] D25 = (-) 10.9[err]
(c=1 in methanol ) .and
g é-(lR g"g)gz (2"-c¥clohexyLnethoxy)propyI-
ydr oxy- trinmet 6, 7-benzo 25 ... hy hi 2k
1.9 g (8.2 nﬁm) of (9)_ khey, &P@%%%& geffr‘-i"ﬁ&lﬁﬁ 6713 gg@"%%@ﬁéo phan
E(;)éZg)(and 2. 09 (lﬁemﬁﬁbbxqﬂatad under acid Fr alkaline conditions -

- - cycl ohex t I Qpi ' [
Vieid 18 g (520, mEIAsShARA SRs° giestatd 8F dh, %ﬁahaﬁ?d%é?@aa &
(c=1 in methanol). an inorganigcl RcddRpngd- mRstcprebptaplreinokdepr opyl - 4' -
hydroxy-5, 9, 9-tri met hylr8eficae 0 BRI hydPoxidBY dr 96k opbEgr (b0l vérd dr

10 solvent mixture - preferably in a mixture of a
straight-chained or branched Cj-C4g-alkanol and water
and most preferably in an ethanol/water mixture -
with heating, to obtain the corresponding piperidone
ester derivative of general formula 37, which is

15 isolated, and optionally the corresponding acid
addition salt is prepared with an acid and isolated

" AR
i
N
20
R’ B!
o
36 37
25
and
e) if desired, the mixture of stereoisomers thus
obtained is dissolved in a reaction medium which is
30 inert with regard to the enantiomer separation,
optionally after the release of the
enantiomeric free bases, combined with a suitable
stereoisomer of an organic acid suitable for salt
formation with a stereocisomer of the enantiomer
35 mixture, and the desired stereoisomer is isolated

This Sheet Has Been Replaced

LT

THIS SHEET HAS BEEN
REPLACED




- 49 - 1.9 g (8.2 mol) of (-)-4'-hydroxy-5,9,9-trinethyl-
6, 7- benzonor phan. ((=)=2a) and 2 0 g (10 nmol ) of (+)-

R-2- (2 -cyclohexylneth X ro |on|c acid chloride are used. Yield:
1.7 g (49%, rreltl H ﬁiﬁg‘ 5 [[ferr]][err] = (-) 92. 2[err] (c=1

i n nmet hanol) J - hydr oxy- %ET - phenoxy) pentyl -5, 9, 9-
trinmethyl -6, 7- benzonnrphan- rochlorlde ((-)-2nc) 10 3. 0 g (13
mol ) of (-)-4'-hydroxy-5,9, 9 trimethyl - 6, 7- benzonor phan ((-)-2a)
and 3.2 g (15 mmol ) of 5- phenoxypent anoi ¢ acid chloride are used.
Yield: 2.4 ¢ (4499 theelfiomy qfbiints atld tCon| pedt] Wichr e Eptically

74.6[err c=1 15 i ; ) (-)-(1R) -
4 - h[ydr oLyE 2-(2"- (2" - &ﬁ;{%ﬂlﬁy) et hyl -

5,9,9-trimethyl -6, 7- benzonor phan- hydrochl oride ((-)- 2nCl) 20 2.0
g (8.7 mol) of (-)-4'-hydroxy-5,9,9-trinethyl- 6, 7- benzonor phan
((-)-2a) and _2.2 g (11 mmol) of 2- phenyl et hoxyacetic acid chloride
are used. Yiéld 1.7 g (48%, nmelting point: 204 [err]C, [[err]][err]
=(~) 72.4 (c=1in msthanoll’R

R
O/ 30

10

37

15

20

38"
and

f) the pure stereoisomer 38' or 38" or the isomer

25 mixture 38 thus obtained is subjected to a Wittig
reaction after liberation from the enantiomerically
pure acid addition salt in an inert solvent with a
Wittig reagent generating a CHy= or CH3-CH=
grouping, preferably with an

30 ethyltriphenylphosphonium halide or with a
methyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide or
ethyltriphenylphosphonium bromide in the presence
of a basically reacting compound - preferably in

35 the presence of an alkali metal alkoxide, most
preferably potassium tert.-butoxide - in an inert
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25 ( )-(1R) - - hydr oxy- 2- (4" - phenoxy) butyl -5, 9, 9-

trinmethyl- benzonnrphan hydrochl oride ((-)-20d) 3 0 (4. 3
mol ) of (- ) - hydroxy-5,9, 9-tri net hyl - 6, 7- benzo ﬁﬁhan ((-)-

and 1.2 g (6 mmol) of 4- phenoxybutyri ¢ acid chlor| Bﬂ

Yield: 0.7 g (39%, nelting point: 2150‘ferr]c [[er ﬂ Ii"ﬂﬂlli”!"l
82.8 (c=1 in methanol ). 35 o s TLTE0
- (-)-(1R) -2- (2" -benzyl oxy)ethyl-4"-hydroxy-5,9, 9-
trinethyl-6,7-benzonnrphan-hydroch|oride ((-)-2pd) 2.3 g (10

mmol) of (-)-4 hydroxyﬁﬁdiibnnmmbmmyh pﬁéfer&bhybbhzomyqﬂﬁﬂ1qqherza)
and 4.3 g (22 nmmol) of 25

2.5 g (629 , maltl ng ;?éerﬁeb‘%%é}% q%eé a}}]ﬁyﬁd(ldﬁ% 78.71] e?g] Yicelld

i n nmethanol ). 10 reaction product of type 39 or the correspon ing
stereoisomer is optionally isolated in the form of

5 its acid addition salt

R
o/ 30

10

x R=CH, or CH,CH

38 39
15 and

g) the alkene 39 obtained from the Wittig reaction is
optionally first liberated from the acid addition
salt thereof and the free base of type 39 is

20 dissolved in an organic solvent - preferably in a
halogenated hydrocarbon and most preferably in
dichloromethane - and subjected to a formylation
reaction with a formylating agent - preferably n-
butylformate - at the piperidine nitrogen and the

25 reaction product of type 40 or the corresponding

stereoisomer is isolated

~Rao °<§l R0

H o 0

l
30 N N

—>

R® R! R® R

R  R=CH, or CHCH, CH, or CHCH,
35 39 40

and
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(-)-(1R)-2-(2"-(2'",6'"-difluorobenzyl oxy) et hyl -
hydr oxy-5,9, 9-tri net hyl - 6, 7- benzonor phan- hydr ochl oride ((-)-2gC)
Al

15 1.2 g (5 nmmol) of (-)-4"-hydroxy-5,9,9-trinethyl

benzomor phan ((-)-2a) and 1.1 g (5 mmol) , 0"‘_ 72%(,2 , 6" - - 6175| |!)I|“ Mﬂa“ljl

di fl uorobenzyl oxyacetyl chloride are used. "Yield:

nmelting point: 246 C, [[err]]D = (-) 71.0 (c=1 in nethanol). 20
(-)-(1IR)-2-(3"-(2"", 6'"-d|f|uorophenyl)propyl) 4" -

hydr oxy-5,9, 9-tri met hyl - 6, 7- benzonor phan- hydrochl oride ((-)- 2rCI)
25 1.9 g (8.2 rm)lt)h@ffcért)lyll conpouy -8 %01 roaingd - or the

6, 7- benzonnrphan ((-) %ﬁ97 {%?% of
(2',6"-difl uorophenylccr%%%)l %é% aﬁe % reacted WVY 1a 1.6

(46% mel ting point: m@mﬁr@;c Fpid ox [with |7 devis %cn)des m[eeﬁeqal{lm n’

net hanol ) . 11 ch1dr 24eS) - L FecBRANE Yir0Xan Pirpt - 4' -

hydr oxy-5- nmet hyl -6, 7- benzonDr Lan h drochlorld 5
(X) (1é 2"S) 2y(2" éﬁ?ﬁﬁﬁ%&)gﬂﬁﬁ?ﬁyﬁa ly in a halogenated hyé%ogarbon and

- o1 - most preferably in dichloromethane - and the
cyclisation product of type 41 resulting from this
reaction is isolated

R (o]
10 30 \>
~N
% N
N Y R*
RS
15 R
40 41
and
20 i) the benzomorphan derivative resulting from the

cyclisation reaction is dissolved in a polar solvent
- preferably in a C;-Cg-alkanol, most preferably in
n-propanol - and reacted with an acidically reacting
compound - preferably with the agqueous solution of an
25 inorganic acid and most preferably with concentrated
hydrochloric acid - and the deformylated
norbenzomorphan of type 42 resulting from this
reaction is isolated, optionally in the form of its

acid addition salt

30
R Rao
0]
30 \ \ 'H
\\ o N
N
Rdz
R‘ !
35 RS
—— R® 3
_— R
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hydr oxy- 5- met hyl - 6, 7- benzonor phan- hydr ochl ori de ((+)- 5cd)

5.1 g (17 mmol ) of 4'-hydroxy-9-nethyl-6,7- 5

benzonor phan- oxal at e- hydrobronmi de (5aBr) and 1.7 ¢ (17 mol ) of

N- et hyl nor phol i ne are dissolved in 20 m of DMF and cooled to -5
[err]C. A solution of 3.5 g (19 mol )7%f (-)-S 2- benzyl oXypr opi oni c
acid, 1.8 g (19 mmol ) of nethyl chloroformate and 2.0 (19 nmol)

[err]Cis sl ouly added dropu e thereto. —  The mixt UHMHN'IlﬂﬂIWI.IIIlfHLIlIct

for 1 h at anbi entand tenperature, the solvent is largély ‘el nihat®ed®in
vacuo, the residue is taken up in 60 m of 15 di chl or onet hane, extracted
twice with 20 M of 2 N | hydrochl oric acid and once with 20 m of

wat er. The or gahl cihhehe Sterpqiapusns hpysoRcinyethbess separpsed,

eli mt nftlt ed in vacuo. Af tE€hid h@t@é’@'ﬁﬂ@%t@ra%1'éoh@x% are segb&ateah@npaoduct
crysta i ses

out (nelti i nt 110 |ssct|onf|I and
taken up in 80 nl of mantie? WHI'(PQJFN%E ?&C{Jlalfgﬁ F@eaa”& §ageg°§ F%
of Li Al H4, \Aherlﬁetpznsmcbmamrnwatulree phemﬂethe%her pl€avédewith an
mxture is left tore f i hed wi f er and 25
m of 40% sodiumtart ralt%l(g%]r%x rea %g coﬂ?owl &efﬁgabl?swgg%ar at ed
of f, the aqueous phasknorganig sacen;d regnst msﬂ:vmefmhlyowmh byydeohremand
the conbi ned Orgaf . RllRP KAl RGRNEEBIBRLDKE cype g¥aREration in
vacuo. The residue is taken up in 100 Qﬁ!n%zl of et her,y8$| ed over
magnesi um séPphat e arselategd hydrochloride is precipitated with
et her eal hydrochl oric acid. The crystals are separated off and
recrystallised fromi-propanol. 1.1 g (17% of

g H
R H ~ ‘
e} ’ o N
0 N
4
15 R4 N R
R® RY
6
R
RS
42 43
20
k) reacted with a compound of type Z-CHRg-R'
wherein Z denotes a secondary amino nitrogen
substituted leaving group, preferably a halogen
such as chlorine, bromine, iodine or an organic
25 sulphonate, preferably trifluoromethanesulphonate
and R' denotes -CRIR2XR7,
30 u H_ CHR,-R'
’ 0 N
H N
-CHR4-R'
R4
rR* —>
5
R
5
R '
35 R’
43 O
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(+)-5bCI are obtained, nelting point: 246 [err]C, [[err]][err] (+)

11.8 (c=l in nmethanol). The nother |iquor was 35 concentrated by
evaporation, the base was |iberated and chronatographed (300 g silica
gel; ethyl -

acet at e/ cycl ohexane 1: he drochlorlde |% agai n precipitated
with ethereal hydrochl }'ﬂ'i ﬁléﬁum 5% of (+)-5cd are obtained,
melting point: 241 [er ]1[err] =(+)52.4[err] (c=1 in

met hanol). 5 The folﬁomn ate prepared anal ogously to Exanple 13:
(+)-(1R,2"S)-2- Pr"-(2'",6""-difluorobenzyl oxy)]- 10

propyl -4' - hydr oxy- 5- net hyl - 6, 7- benzonor phan- hydrochloride ((+)-5dd)
and (+)- (1S 2"S)-2-(2"- (2:"-,6" "-difluorobenzyl ox yl -4

- hydr oxy- 5- met hyte ereﬁmmwamm%nfr ity Qﬁg 03&‘,1 yhergin

4.0 g (14 mol) of 4'-hydenotds netdudorfaky amino RERZOGHD RabydieREgom de
(5aBr) and 3'50 g (14 mq)ela?ving group which may be preferably a halogen
such as chlorine, bromine, iodine or an organic
sulphonate, preferably trifluoromethanesulphonate,
and R' denotes -CR1R2XR7, and subsequently the
carbonyl compound is reduced to the compound (-)-

10 2xXx%
’H H C(O)R‘
YC(O)R'
43 25
20
Qx

reacted with an aldehyde of general formula
HC(O)-R', wherein R' denotes -CRIR2XR7, and the

25 resulting Schiff base 26 is reduced to the
compound (-)-2xx

H H\o 7,
OH N , N
HC(O)-R

30 4

R* —) R

RS R®
RE R ¢
43 26
35
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of (+)-R2-(2',6"-difluorobenzyl oxy)propionic acid are used. 0.3 g
(599 of (+)-5dd are obtained, melting point: 122 [err]C, [a] D25 =
(+) 20.9[err] (c=1in 20 nmet hanol) and 1.8 g (30% of a m xture of
(+)-5dd and (+)-5eC, nelting point: 4494 [err]C, [a] [err] = (4)
42.2[err] (c=1 in methanol). 25 Exanpl e 14

(-)-(IR)-4'-hydroxy-5,9,9-trinethyI-Z-

-phenoxy) et hoxy] et hyI 6, 7- benzom)rphan- hydrocH“!“lmmHl"HuHum)
59 (6.5 mol) qf )-4' -hydroxy-5,9,9-trinmeth benzénot phan

(( )-2a) and 1.5 rf% 5 mmol ) of 2- (2- phenoxy)ethoxy et hyl chl ori de

are dissolved in 20 m of DMF, a catalytic quantity of KI and 1 g

pot assi um carbonate are added. The m xture is stirred for 5 h at 130

[err]C, and then the solvent is 35 elimnated in vacuo. The residue is

taken up in 100 1) nppsfionaddy, weshiactbe frrmewoirkesfwanh 100 m of

- 53 - 5, Sthykiagetepeiand stlsseg tasd eheaeuss%&%@ﬁttslzarqs

once agai n washed with wat er ried over and the

solvent is elininatedPFKOdHERE. The

, CHR,-R'

'” é@ ;5@

15

R =H

(-)-2xx

7. Pharmaceutical preparation characterised in that it
contains one of the compounds according to one of
20 claims 1 to 4 and the acid addition salts thereof
together with conventional adjuvants and carriers.

8. Pharmaceutical preparation according to claim 7,
characterised in that it is formulated as a

25 solution for infusion.

9. Pharmaceutical preparation according to claim 8,
characterised in that the content of active
substance, based on the total mass of the

30 pharmaceutical preparation, is in a range from
0.001 to 20 % by weight.

10. Pharmaceutical preparation according to claim 9,
characterised in that the content of active
35 substance, based on the total mass of the
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reé}dué Is dissolved in 40 mMl of ether and the 5 hydrochloride is

precipitated with et hereal hydrochloric acid. Yield: 1.4 g (50%,

mel ting point: 190 [err] C, err]][err] = (-) 81l.1[err] (c=1in

met hanol ) . lﬂ““ﬁﬂt“maiﬁ{e prepargd _anal ogously to Exanple 14:
(+)-(19)-4"- hydroxy 2-[2"- (2" "-

phenoxy) et hoxy] et hyl * 6en§onnrphan hydr ochl ori de . ((+)-2vd): 15
1.5 g (6.5 nmol) of (+) 4' - hydroxy-5,9, 9-trinmet hyl - 6, 7- benzonor phan

+)-2a) and 1.5 7.5, mol) of .2- 2- phenoxy) et hoxy- et hyl chl ori de
gﬁe)useé. Yi el d: %.g pharmacfgﬁ%fﬁlnPFFPﬁ%aﬁgPﬁt:1%96n[€r¥Fége[ FEPF [ [err]
= (+) 81.0 20 (c=1 PnOAdt hendlb) ¥ by weight.
(-)- (IR 2"S)-2-[2"-(2" "-cyanobenzyl ) oxy] propyl -4
hydr oxy-5, 9, 9-tri met hyl - 6, 7- benzonor phan- 25 hydrochlorlde ((-)-2wC)
0.8 g (3.4 nmol ) &f.(- ?harmhygnéxyaa preparatidhybccording6td- bdaimnbophan

2 1.0 3. 2L BEY yL}0 yl
ggnéthgﬁegﬂﬁzhona?e(aréhggghleggggd T gaé t%& 8?§§§§E %% %%E%9%0|nt 234
[err] C. F?ﬁ?téncﬁ2"bP§Ed"O@yéh@h@&?@bx@?éﬁh@ﬁyf@?hyl 4' -

hydrOXy-5,9,9-trinEthybhﬁrﬁabéﬁéQﬁﬁlpﬁﬁéparatlon, is in a range from 0.01
to 5 % by weight.

10 12. TUse of compounds according to one of claims 1 to 4
as pharmaceutical compositions.

13. Use of compounds according to one of claims 1 to 4
for preparing a pharmaceutical composition for the

15 therapeutic treatment of cerebral ischaemias of
various origins, neurodegenerative disorders,
epilepsy, hypoglycaemia, hypoxia, anoxia, brain
trauma, cerebral oedema, cerebral stroke, perinatal
asphyxia, amylotropic lateral sclerosis,

20 Huntington's disease, Alzheimer’s disease,
Parkinson’s disease, bipolar disorders,
cyclophrenia, hypotonia, cardiac infarct, cardiac
rhythm disorders, angina pectoris, pain,

anaesthesia and local anaesthesia.
25
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35 , hydrochl oride (( )-2x0) . 54
‘ 1.0 g (4.3 mol) of (-)-4"-hydroxy-5,9,9-trinethyl -

6 7- benzonorphan ((-)-2a) and 1.1 g (5.4 muol) of 2-

(2;-cyclohexyloxy)ethoxy)ethylchloride are_usged. Yetd—0—7 (37
melting point: 204 C, [[err]][err] 5 (-) 71.1err] I)
(-3-(1R)2-(2"-[2'"-(2 6 difl uor ophenoxy) et hoxy] Illlllﬂ llilﬂllfﬂ’llﬂﬂ!ﬁ
et hyl }-4' - hydroxy-5,9,9-trinet hyl -6, 7- benzonor phan- * hydroohl ori

((-)-2yd): 10 ) of (-)-4'-hydroxy 5,9,9-trimethyl -
6, 7- benzonor phan (5(01)825%%%% g (12 mmol) of 2-
(2'-(2,6-difluorophenoxy) et hoxy-ethylchloride are 15 used. Yield: 2.3 g

(49%, nelting point: 3. ].e [a][err] = (-) 73.3[err] (c=1in
nethanol) New ég%?%.vd¥§imﬁ (2, 6-di fluorophenoxy)ethyl]-4'- 20
hydr oxy-5, 9, 9-tri met hyl - 6, 7- benzonor phan- hydrochl oride ((-)-2zd):
5 1. Compounds of general formula (I)
RB
H R?
\O N&/X\R.’
R1
R R*
5
R°® i
|
wherein
10

X denotes a single bond, -0-, C1-Cz-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may have
one or two oxygen atom({s) anywhere in the bridge;

15
R1 denotes hydrogen, methyl, ethyl, phenyl;
R2 denotes hydrogen, methyl;
20 R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;
R4 denotes hydrogen, methyl, ethyl;

25 R5 denotes hydrogen, methyl, ethyl;

R6  denotes hydrogen, methyl, ethyl;
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1.2 .9 (5 mmol) of (-)-4'-hydroxy-5,9,9-trinethyl-6,7- benzonor phan
((-)-2a) and 1.4‘g‘t9781nnﬁj—tﬁ~2—(2,6- 25

di f | uor ophenoxy) m"ﬁm used. Yield: 0.3 g (14%, nelting
poi nt: 241 C. , """ ni -2 -

(-)-(1R)-2-(2"-cycl olfexyl oky)%et hyl - 4' - hydr oxy-5,9, 9- 30

trinmethyl -6, 7- benzonnrphan hydrochloride ((-)-2aad): 1.2 g (5

nmol ) of (-)-4'-hydroxy- 5 9,9-trinethyl -6, 7- benzonor phan ((-)-2a)

and 1.1 6.8 mmol Ioh or ed.

Yi el d: 098(9 35 )(ﬁ 41109 IR tte'lsn%%%m n?t%&g %Eﬁfét E}J]]Ll g?’]e?&% Y
71.1[err] (c=1 optuqmaddwh@mbsﬁltuted by R? and R10 ch- (aR) - 2 [2"- (2
"-tert.-butyl oxy) et hoxy] et hyl

hydroxy-5,9,9-trinethyl-6,7-benzonDrphan-%léizgmhydrochloride ((-)-2acd)

be identical or different,

5
R8 denotes hydrogen, Cj-Cg-alkyl;
z denotes oxygen, NH, sulphur;
10 R® denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;
R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;
15
with the proviso that if
X denotes 0-C;-Cz-alkylene;
20 Rl  denotes methyl, ethyl or phenyl;
R2 denotes hydrogen or methyl;
R3  denotes hydrogen, fluorine, chlorine,
25 bromine, hydroxy, methyl or methoxy;
R4 denotes methyl or ethyl;
R5 denotes methyl or ethyl;
30
Ré denotes methyl or ethyl,
\ -
R7  cannot denote phenyl, Has Been Replaced

"
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1.5.9 (6.4 mmol) of (- )-4 - hydroxy-5,9, 9-tri met hyl - 6, 7- benzonor phan
a) and 1.4 g (77 uuu') of (2'-tert.-butyl oxy)ethoxy) et hyl

1

((-)-2 ( 2

rrerrrerrt 2 MR {3 sochani) 25 B s
2-

1.

I
e
) R) - 5- et hyl - 4" «hydr aXy+9, t hyl -

(2-(2- phenoxy)ethoxy)ethyl 6, 7- benzonnrphan- 15 hydr ochl ori de (3bd):
0 g (3.4 mol) of (-)-5-ethyl-4"-nethoxy-9,9-

di met hyl -6, 7- benz gggﬂ %&Q)p§6@1%%fkﬂé%d§ th 20 m of 48%

hydr obrom ¢ aC|d en“the mxture is concentrated by
evaporation in vacuoxand fggotes oxygendue is dissolved twice with 20 nl of
et hanol and evapor ated down again. Then it is taken up in 20 m

of DVF and 800 ng (4. henox th et hyl chloride
in 10 Ml of DWVF, a cggarng?éoﬁﬁﬁnngQ 35 et%&& éh8n¥1g of potassi um
carbonate ars added The m xture is stirred for 4 h at 80 [err]C,
the solvent is gl i mynat §Fcuo. The r ﬁ due is taken up in 100
m of water, ext r act 84 th?SBO eﬁegy PH=To8 nweg Y et hyl acetate and
t he conbi ned organic extracts are 30 again washed with 50 mMl of water,

dried over MgSO4 3 ange hgge§ohygﬁggﬁﬁ ekhﬁkgghgd Eﬂl&%ﬁﬂ@ The reS|due

is dissolved in 40 of et drochlori I's "precipitated
with ethereal hydpsenise; chgdraxy, methyilepy: methoyy¢669%, nelting point:
90 [err]C 3 (deconposi tion).

R4 denotes methyl or ethyl;
RS  denotes methyl or ethyl;
15 R6é  denotes methyl or ethyl,

R7 cannot denote tert.butyl,

20 optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates as well as in the form of the free
bases or the corresponding acid addition salts
with pharmaceutically acceptable acids.

25
2. Compounds of general formula I according to claim
1, wherein
30 X denotes 0-Cj-Ci-alkylene or -O-CHy-CHp-O- or
-0-CHy-CHo-NH-;
R denotes hydrogen, methyl, ethyl or phenyl;
35 R2  denotes hydrogen or methyl,
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- 56.- - Example 16: (-)-(1R)-4'-hydroxy-2-(2"-phenylethyl)-

5 9,9-trinethyl -6, 7- benzonnrphan hydr ochl oride ((-)- 2add ) 5

1.0 g (4.3 nmol) of (- rox -5,9,9-trinet hyl - 6, 7- benzonor phan
((-)-2a) and 1. 0 g ( lﬁl WI |“|| phenyl acet al dehyde are dissolved in
20 m of met h th a nol ecul ar sieve and stirred

for 3 h at RT. Then the § nDIecuIar Sieve is filtered 10 of f and the
filtrate is combined with 0.6 g (9.5 nmol ) of sodi um cyanobor ohydri de
and 1.2 nml of BCI YlnAcet i T £ di1deide ! for
about 12 hours, conblgined W|th 20 %&fégen hﬂmﬁﬂ%dro@hl%ﬁ% gﬁé an

evapor at ed down i PXHERMY, TPRERYL, MeEROEIe is nixed with a little acetone
and the crystals are suction filtered. Yield: 0.9 g (56%,

2§{LLRg|??int20250 %ﬁ% ¥gl erréY?ﬁéﬁéﬁggm%ﬁgﬁgg%ﬂéﬁ§ﬁto Exanpl e 16:

(-)-(1R)-4'-Bydroxy-2-(2" -phenylpropyl)-5,9,9-
trimethyl -6, 7-benzomyphans [y dl 06 98} e ( -de@dPT Jechy ;

R6  denotes hydrogen, methyl, ethyl;

10 R7  denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R10, which may

be identical or different,
15 R8  denotes hydrogen, Cp-Cg-alkyl;
Z denotes oxygen, NH, sulphur;

RO denotes hydrogen, methyl, fluorine, chlorine,
20 bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

25 optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates and also in the form of the free
bases or the corresponding acid addition salts
with pharmacologically acceptable acids.

30

3. Compounds of general formula I according to
claim 1, characterised in that
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25 -, 1.0 g (4.3 mol) of (-)-4'-hydroxy-5,9,9-trinethyl -
6, 7- benzonor phan ((-)-2a), 1 2 g (8.9 mol) of 3-
de and O. (9.5 nmol ) of sodium cyanobor ohydri de

phenyl propi onal deh C 69 : _ sodi
() ?Zemﬂwﬂmﬂﬂﬁﬂﬂﬂ O ethanol ) P Beamte 1 o LALET S

(-)-(IR-4"- hydroxy 2 2"-(2""-
phenyl am no) et hoxy] et hyl - 5 9, 9- trlnethyl-6,7-

Do Pre VTSR (5 cBRekeR) oPErafe BoRge, o9y -G rat ek ens

6, 7- benzonor phan (( pnzaﬂkahene Ergdgé Bamimg )1l ofo 8 carbon atoms

2- (N-phenyl -2"-tert. X rhan hl.ori de are
di ssolved in 50 m rﬂ%wg %g§c§§a¥£gﬁbﬁgé 8}“&%8@%&%ﬂed a%ﬁ mﬁﬁllgf

pot assi um car bonat e &7 QHAEHO OxygenTﬁéomi&iLﬁ@ywhesﬁ|1meﬁh¢cbrﬁﬁgezn 110
[err]C, and ghen refB@aboyVODE, L8, ARy TERE ot n—dﬁ@l'ﬂf LcH\ L €5t due i's
taken up in 100 m OF mater Zktra%ted thgze times #ﬁﬁogﬁ} of
ethyl acetate and the cSﬁB.FQa 5§gan|c 10 extracts are once agai n washed

with 50 mM of water, dried over MgSHM and the solvent is elimnated
in vacuo. The gesi fied over ol u (120 m
of silica gel; ethyIﬁace&%ﬁ%#e%5%¥%§@§59%3mEthYl théi phenyl;

10 R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;

15 R4 and RS independently of one another denote
hydrogen or methyl, but at least one methyl;

R®  denotes hydrogen, methyl or ethyl;

20
R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R° and R10, which may
r4 9
€
R
be identical or different,
25
R8  denotes hydrogen, Ci-Cg-alkyl;
Z denotes oxygen, NH, sulphur;
30 R® denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;
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1:1) and stirred with 50 mM of conc. hydrochloric 15 acid for 30 mn. at

RT. Then the m xture is diluted with 150 m of ice water, extracted
once with 50 m of ethyl acetate (discarding the organriec—phaser—and—
made al kaline with conc. anmonia. It is extrgcted t (biet '

100 M of ethyl acetate, the 20 conbi ned organic extraglﬂﬂﬁﬂam“m’"ﬂmr
MpSH and the solvent is elimnated in vacuo. The r moos

di ssolved in 10 m of ethanol and the hydrochl oride is precipitated

wi th ethereal hydrochloric acid. Yield: 0.7 g (27%, nmelting point:

112 [err]C, [[err]][err] =25 (-) 75.8[err] (c=1 in nethanol).
Exanpl e 19: (-)- (1R 20grizna2lybénzyhexfppmopdl tBe-individual optical

chl oro-4'-hydroxy-5, 9,:9-t ri et b o id
(-3 Saac ) ana {5 CECHPEEE, B Oeda0Sec s ot i, piydcacis o
-chl or 0- 4' - hydr oxy- 5, 9rgracematesr apdt RYFO61R- ﬁzg%fr\pq%ntmd%%w ori de

((-)-2ahd) s 3 gphge’d GEDEheOEoérésﬁéEEZﬁi)a@i&25ddition salts

benzyl oxy) propyl -4' - hyqroxy:-5,9, 9-tri et hyl - 6, 3 ,
benzonnrphan-hydrochléFFgegPEIwgﬁﬁ PLah ¥X.6°§e?§g%le acidfnp| ) of

N-chl orosucci nim de are suspended in 70 n
- 58 - 4. QQQSL?ER?§9E592§?£g-§282§i££§ﬁ8r£ﬁ§1?fv- Proxy-
5,9,9-trimethyl-6, 7-benzomorphan according to
10 general formula I in the form of the free bases
or the corresponding acid addition salts with
pharmacologically acceptable acids.

S. (-)-(1R,2"8)-2-[2"-(2'”,6*"-Difluorobenzyl) -

15 oxylpropyl-4'-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan according to general formula I, in
the form of the free bases or the corresponding
acid addition salts with pharmacologically
acceptable acids.

20
6. Process for preparing norbenzomorphans of
general formula 5 according to claim 1,
characterised in that
25 a) o-methoxychlorobenzylchloride (20) is reacted
with the benzylpyridinium bromide 21 to obtain
tetrahydropyridine 22
~ -
0O Br ~N
' N
N
cl + /@ /\@
—
Z x
20 21 22
-
30 and
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anbi.ent tenperature during which tinme the suspension goes into
solution. Then the m xture is concentrated by evaporation in vacuo,
the residue is conbined with 5 100 m of ice-cold 2 N sodium hydroxide
sol ution and extracted three tinmes wi 7h-100 m of et hﬁn acet at e.

The conbined organic phases are dried over MySO4 anjuuunj“u! Ht&"ﬂent is
elimnated in vacuo. Then the residue is chr i&ilica
gel (180 g silica gel; 10 cycl ohexane/ ethyl acetate °5: 1) Thé

sui tabl e fractions are concentrated by evaporation and the

residue is dissolved in 15 nm of acetone and the ~ hydrochloride is
precipitated with et Hdrddie tetrahyduamenidine danivatiye 223) s grgarogngsd
(-)-2agd is obtainedo Budtdiig ntna rﬁ-benzylbe%%d&r;sﬂa& ddeivdd 2o 73 ()

21.5[err] (c=1 in nethanol) and 0.6 g (18% of (-)-2ahd is obtained,
mel ting point: 258 [err] C [[err]][err] (-) 4.6[err] (c=1in
nmet hanol ). 520 The follow ng are sone Exanples of pharnaceuti cal
preparations using the active substance: Tabl ets: 25 active
substance of general formula | 20 ny magnesi um st ear ate
1 ny | act ose 190 ny
Solution for injection 30 acti Jst ance of general fornula I
0.3 ngy sodi urq chl ori de . \\C) 0.8
benzal koni um chl ori d® 0.01 ny fo
i njections N ad 100 m
——
NS
22 23
10 and

¢) the amino nitrogen is debenzylated to obtain
the methoxybenzomorphan derivative 24

\0 N
23

d) the phenolether 24 and the benzomorphan derivative

15

24

and

20

5 are isolated
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35 . A'simlar solution to that described above is suitable for
nasal adm nistration rn a spray, or

wth a particle E?QLJMII«I!HHII]IIMESIREZ%CS i LerrIM o

admi ni stration through thetl uhgs®. * Sol ution for infusion A5 %
by weight xylitol solution which contalns t he active substance in a
concentration of 2 ng/m, for exanple, is adjusted to a pH of about 4
with a sodium acetate buffer. 10 4y Infbbjon soluthqs of this
kind may contain the active S ince of gendy orfliTa 1 in an

anmount of from 0.001 to |@6b‘ rlght from(Q 00 10 % by wei ght
and nost preferably frg 5 % by weif fasefd on the 15
total nmass of the pharmaceuti atrﬁﬁf" t% | es for
I nhal ati on The active s--’ e”accordi ng to~genew formula |
I s packed into hard gel atine capsul.s i n mcronised 20 form (particle
size essentially between 2 and 6 pgrr] M, 5
5
7. Process for preparing norbenzomorphans of general
formula (I) according to claim 1
Ra
Ha /KfR/z
0 N X n7
R’ R
R R
R5

10 wherein

X denotes a single bond, -0-, C3-Cg-alkylene,

an alkylene bridge having 1 to 8 carbon atoms

which may be branched or unbranched and may have
15 one or two oxygen atom(s) anywhere in the bridge;

Rl denotes hydrogen, methyl, ethyl, phenyl;
R2 denotes hydrogen, methyl;
20
R3 denotes hydrogen, fluorine, chlorine, bromine,

hydroxy, methyl, methoxy;

R4  denotes hydrogen, methyl, ethyl;
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optionally with the addition of mcronised carriers such as | act ose.

The preparation is inhal ed using conventional devices for powder

i nhal ati on.” “Each sule contains e.g. between 0.2 and 20 ng of
active 25 ”“i“lllﬂ‘ ﬂmﬂﬂlﬁumo to 40 ng of |acbose. Aer osol for

I nhal ati on ubst ance of general formula I 1 part 30
soya | ecithi'n 0.2 parts propel | ent gas
m xture ad : 100 parts S018-528cl s. 202

New Patent C ai ns 5 1. Conpounds of general formula (I)
R> denotes hydrogen, methyl, ethyl;

R6  denotes hydrogen, methyl, ethyl;

5
R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R10, which may
Z 9
R
@Rw
i
be identical or different,
10
R8  denotes hydrogen, C;1-C4q-alkyl;
Z denotes oxygen, NH, sulphur;
15 R? denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;
R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine oxr methoxy,
20
characterised in that
a) a benzylcyanide of general formula 32 wherein
R3g denotes a Cp-Cg-alkyl group, is subjected to the
25 conditions of a Reformatsky reaction with a

halocarboxylate of general formula 33, wherein Rgp
denotes C1-Cg -alkyl or benzyl, in the presence of an
alkylhalosilane - preferably a trialkylchlorosilane
and most preferably trimethylchlorosilane - and zinc
30 powder in an inert solvent - preferably in an ether
or in a halohydrocarbon and most preferably with
dichloromethane and in the presence of a reducing
agent which is selective with regard to the reduction

of imino functions - preferably in the presence of an
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[err] : wherein 10 X denotes a single bond, -0,

Cerr]-C4-al kylene, an al kyl ene bridge having 1 to 8 carbon atons
whi ch may be br d or unbranched and may have one or two oxygen
at on(s) anywherqmﬂﬁ lmﬂﬂ - Rperr] denotes hydrogen, nethyl,
et hyl, phenyl; tes hydr ogen, nethyl; 20 R3 denotes
hydr ogen, quorlne chlorlne 5ron1ne hydr oxy, nethyl, nethoxy;

Rl err] denot es hydrogen, nethyl, ethyl; 25 Rl err] denot es

hydrogen, nethyl, et Qﬂ(éli metal bo?&y&gggg ecfer \gartol e nrgtrr@/sl,ﬁ ethyl:

preferably in the presence of sodium cyanoborohydride
- and the resulting carboxylic acid ester derivative
of general formula 34 is isolated

5 and
R‘
O/Rso RS R
0 0N, R
30
~ Hal R¢ NH J
10 Ny °<x > o
40
RS
32 33 34
15 b) the carboxylic acid ester derivative of general

formula 34 is subjected to the conditions of a
Michael addition reaction with an acrylic acid
ester, wherein the alcohol component Rgg denotes a
C1-Cg-alkyl group or a benzyl group, in a solvent
20 which is inert under the reaction conditions
selected - preferably in an alkanol and most
preferably in ethanol - and the resulting Michael
addition product of general formula 35 is isolated

25
RSO
)
30
35 and 34 .
N
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R[err] denotes tert.-butyl, cyclohexyl, phenyl optlonally

substltuted by RO and R err], which may be identica

or [err] 5 R[err] denot es hydrogen, (err]

z denot es oxygen, NH, sul phur; 10 _ llRQ denot es ,mmum,"”m m’
fluorine, chlorine, brom ne, nethoxy; R efr]¢ dénotess =
hydr ogen, nmethyl, fluorine, chlorine, 15 brom ne, nethoxy

optionally in the formof the individual optical i sonmers,

m xtures of the individual enantioners , or racemates as well as in
the formof the fcdethg carboxyddesagid: feeeberedpbidphgvacPd gearrrdn
salts wifidimighar BBC euhikC prbpareacpbabliBjaetdd- to the conditions

of Dieckmann’s ester condensation in an inert solvent -
preferably in an aliphatic or aromatic hydrocarbon and
5 most preferably in toluene - in the presence of a

basically reacting compound - preferably in the presence
of an alkali metal alkoxide, a branched or unbranched
C1-C4-alkanol and most preferably in the presence of
potassium-tert. -butoxide - and the resulting piperidone

10 derivative of general formula 36 is isolated

15

35 36

20
and

d) the piperidone derivative 36 is saponified and

25 decarboxylated under acid or alkaline conditions -
preferably in the presence of an alkali hydroxide or
an inorganic acid and most preferably in the
presence of sodium hydroxide - in a polar solvent or
solvent mixture - preferably in a mixture of a

30 straight-chained or branched C;-Cg-alkanol and water
and most preferably in an ethanol/water mixture -
with heating, to obtain the corresponding piperidone
ester derivative of general formula 37, which is
isolated, and optionally the corresponding acid

35 addition salt is prepared with an acid and isolated
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2. . Corrpounds of general fornmula | according to claim 1, wherein

25 denot es OC[err]-C3 al kyl ene or -O CH2-CH2-O or
- O CH2- CH2- NH— r denot es hydrogen, nethyl, ethyl or phenyl;
30 “mﬂrmllm n or methyl, 12 - 3 R3 denot es
hydr ogen, fluo ,* rom ne, hydroxy, nethyl, methoxy;
R4 denotes hydrogen nethyl, ethyl; 5 R5 denot es hydrogen,
nmet hyl , ethyl; R6 denotes hydrogen, nethyl, ethyl; 10 R7
denotes tert.-butyl, cyclohexyl, phenyl R
H < /Rso
H 0
N
—>
R® R
5 (o]
36 37
and
10
e) if desired, the mixture of stereocisomers thus
obtained is dissolved in a reaction medium which is
inert with regard to the enantiomer separation,
optionally after the release of the enantiomeric
15 free bases, combined with a suitable stereoisomer
of an organic acid suitable for salt formation with
a stereoisomer of the enantiomer mixture, and the
desired stereoisomer is isolated in the form of its
addition salt with the optically active acid
20
H /Rso
|
25 N "‘\\\‘
—P
R* R
o}
30 37 38'
35
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optionally substituted by RO and R err], which may [err] be
identical or dlfferent 15 R err] denot es hydrogen,
r]- d‘ﬁotes oxygen, NH, sul phur; R9

de

denot es hydr ogeniu’mmmlmuuﬂ;ﬂ e, chlorinel320 bronine, nethoxy;
Rlerr] denotes h fluorine, chlorine, brom ne,

nmet hoxy; optlo Aal f y 1n the formof the individual optica

i soners, n1xtures of the individual enantioners or racemates and
also in the formof the free bases or the correspondi ng acid
addition salts wi t h pharmacol ogi cal |y acceptable acids. 30

3. Conmpounds of general formula | according to claim1l
characterised in tdmd

5 f) the pure stereocisomer 38' or 38" or the isomer
mixture 38 thus obtained is subjected to a Wittig
reaction after liberation from the enantiomerically
pure acid addition salt in an inert solvent with a
Wittig reagent generating a CHy= or CH3-CH=

10 grouping, preferably with an
ethyltriphenylphosphonium halide or with a
methyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide or
ethyltriphenylphosphonium bromide in the presence

15 of a basically reacting compound - preferably in
the presence of an alkali metal alkoxide, most
preferably potassium tert.-butoxide - in an inert
reaction medium - preferably in a cyclic ether,
most preferably in tetrahydrofuran - and the

20 reaction product of type 39 or the corresponding
stereoisomer is optionally isolated in the form of
its acid addition salt -

25

n R=CH, or CH,-CH

30
38 39

and

g) the alkene 39 obtained from the Wittig reaction is
35 optionally first liberated from the acid addition
salt thereof and the free base of type 39 is
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4 X denotes a single bond, -0-, (Jerr]-(ferr]-al kyl ene,

an al kyl ene bridge having 1 to 8 carbon atons whi ch may be branched
or unbranched and may have one or two oxygen aton(ciiﬂ I]m

the bridge, 5 preferably O ([ err]-C3-alikylene or -0 Ilmm Ilﬁmn”“l
- O CH2- CH2- NH-; R err] denotes hydrogen, nethyl, éthyl, t plenyl ;

10 R2 denot es hydrogen, nethyl; R3 denotes hydrogen,
fluorine, chlorine, bronm ne, hydr oxy, nethyl, nethoxy; 15 R4
and R5 independently h dr oge hyl ,_but at
| east one methyl : dﬁ s%ﬁ%e%BQB,%B g?gghggrgoéxeﬂﬁe hg Qf@fa%?% ¥n 250

R7 denotes tert. -bub@ﬂog@@@wGﬂe%Vﬁroceﬁbﬁyland mosgppreferalyubst i t ut ed
by RO and Rlerr], whigehnT®¥omethane - and subjected to a formylation

reaction with a formylating agent - preferably n-
5 butylformate - at the piperidine nitrogen and the
reaction product of type 40 or the corresponding

stereoisomer is isolated

/R30 O\ /RJO
o)
0 | it \I
N
—>
R® R! R® R'
R  R=CH,or CHCH, CH, or CHCH,
5 39 40
and
h) the formyl compound 40 thus obtained - or the
0 corresponding stereoisomer - is reacted with an
inorganic acid or with a Lewis acid - preferably
aluminium(IIT)chloride - dissolved in an inert
solvent - preferably in a halogenated hydrocarbon and
most preferably in dichloromethane - and the
5 cyclisation product of type 41 resulting from this
reaction is isolated
Ry ‘{>
o)
%I O/Rzo \0 .
0 N
R* - :
R® R®
CH, or CH-CH R®
5 40 41

and
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[err]

met hoxy;
opti cal

10

15

20

25

30

35

be identical or different, 25

Cerr]-C4-al kyl;

denot es hydrogen,

R err] denotes hydrogen,
5

i somer s,
or racemates-and also in the formof the free 5
correspondi ng acid addition salts
accept abl e aci ds.

R8 denotes hydrogen,
Z denot es oxygen, NH, sul phur; 30 R9
fluorine, chlorine, br om ne,methoxy;

met hyl, fluorine,. afy arine, m ﬂmﬁ
a2 e e o AR
bases or the

wi t h pharrmacol ogi cal |y

met hyl ,

i) the benzomorphan derivative resulting from the
cyclisation reaction is dissolved in a polar solvent
- preferably in a Cp-Cg-alkanol, most preferably in
n-propanol - and reacted with an acidically reacting
compound - preferably with the agueous solution of an
inorganic acid and most preferably with concentrated
hydrochloric acid - and the deformylated
norbenzomorphan of type 42 resulting from this
reaction is isolated, optionally in the form of its
acid addition salt

N N

41 42

and

j) if the stereocisomers have not yet been separated,
at this stage the stereoisomers are separated in a
manner known per se and after the release of the free
benzomorphan base the phenolether is cleaved with an
acidically reacting compound - preferably with an
inorganic acid and most preferably with hydrobromic
acid - and the cleavage product of type 43 is
isolated
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4. ( )- (IR 2"S)-2-(2"-Benzyl oxy) propyl -4' - hydr oxy-

5,9,9- trimethyl -6, 7-benzonorphan according to 10 general formula I in
the formof the free bases or 't he corresponding—actd—addi-tion
salts with phar macol ogi cal |y accepagble aC|ﬂ ﬂ
(-)-(IR2'5)-2.12"- (2", 6""-Difl uor obenzyl) - IIIIIHIIIHIIIH IIIIHIII

oxy] propyl -4' - hydr oxy- 5 9,9-trinethyl -6, 7- zZomor phans accor d

to general formula I, in t he forn1of t he free bases or the
correspondi ng acid addition salts with pharmacol ogically
acceptabl e acids. 20 6. Process for preparing norbenzonorphans of

general forml akp aéaetdanmth &l abfpdund of typeCBaCHRheRl‘Sﬁﬁek‘@ﬂnth 25
D

- met hoxychl gr obenzyl chi
ensyl pyri o ni UAPBPORPUE. IECPOCBBYarin® REEEOBER, aHbaFdpyFPe: h8assng

[err] Zgroup, preferab2¥ a halogen such 28 ch36rine, bmomine,
5 1iodine or an organic sulphonate, preferably
trifluoromethanesulphonate and R' denotes -CRIR2XR7,

10 | H Ho_ ,CHR, R
H ’ N
N
Z-CHR-R' )
rR* —> ®
R 5
5
R 1

15 R®

43 (-)-2xx

or

20 is reacted with a compound of type YC(O)R' wherein

Y denotes a secondary amino nitrogen substituted
leaving group which may be preferably a halogen
such as chlorine, bromine, iodine or an organic
sulphonate, preferably trifluoromethanesulphonate,
25 and R' denotes -CRIR2XR7, and subsequently the
carbonyl compound is reduced to the compound (-)-

2Xx%
30 B H\o N/C(O)R’
OH N YC(O)R'
R* —> =’
r® R”
35 =t g
43 —_—— 25
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- 6 -

b) the tetrahydropyridine derivative 22 is rearranged

to obtain the N-benzyl benzonor phan derivative 23 5

22

10

15

20

25

30

35

and c) the am no nitrogen

10
I s debenzylated to o | T T———— he met hpxybenzonor phan derivative 24
A e

or

reacted with an aldehyde of general formula
HC(0) -R', wherein R' denotes -CRIR2XR7, and the
resulting Schiff base 26 is reduced to the
compound (-)-2xx

OH N

HC(O)-R'
R* —>

and

1) optionally within the framework of an
electrophilic substitution the substituent R3 is

introduced
CH -R!
CHR,-R' H\o , Rg-R
OH N !
R4
R* —>
R® RY
. R3 RS H
R —
Re
(F-20x !
8. Pharmaceutical preparation characterised in that it
contains one of the compounds according to one of
—_ B
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15, - : [err] 23 ’ 24
and 20 d) the phenotether—24 and t he benzonor phan derivative

Il 11 11T ST

5

claims 1 to 4 and the acid addition salts thereof
together with conventional adjuvants and carriers.

9. Pharmaceutical preparation according to claim 7,
5 characterised in that it is formulated as a
solution for infusion.

10. Pharmaceutical preparation according to claim 8,
characterised in that the content of active
10 substance, based on the total mass of the
pharmaceutical preparation, is in a range from
0.001 to 20 % by weight.

11. Pharmaceutical preparation according to claim 9,
15 characterised in that the content of active
substance, based on the total mass of the
pharmaceutical preparation, is in a range from
0.001 to 10 % by weight.

20 12. Pharmaceutical preparation according to claim 10,
characterised in that the content of active
substance, based on the total mass of the
pharmaceutical preparation, is in a range from 0.01
to 5 % by weight.

25

13. Use of compounds of general formula (I)
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5. 7. Process for preparing norbenzonorphans of general formul a

(I') according to claim1 R8 [err] 10
wherein X denotes a single bond, -0-, ([err]-C4-al kyl ene,

an al kyl ene bridge having 1 to 8 carbon atod8 - whi ch may be branched
or unbranched and may have 15 one or two oxygen atolr"wmmm“mrlmwmlt he
bri dge; R1 denotes hydrogen, nethyl, ethyl, phe

denot es hydrogen, nethyl; 20 R3 denotes hydrogen, ¥I dort

chlorine, brom ne, whereyaroxy, nethyl, nethoxy; R4 denotes

hydr ogen, nethyl, ethyl;
X denotes a single bond, -0-, Cj;-C4-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
5 which may be branched or unbranched and may have
one or two oxygen atom(s) anywhere in the bridge;
Rl denotes hydrogen, methyl, ethyl, phenyl;

10 R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;

15 R4  denotes hydrogen, methyl, ethyl;
R> denotes hydrogen, methyl, ethyl;

R®  denotes hydrogen, methyl, ethyl;

20
R7  denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R10, which may
Z 8
O
R
be identical or different,
25
R8 denotes hydrogen, Cj-Cg-alkyl;
z denotes oxygen, NH, sulphur;
30 R? denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

R10  denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy,
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-8. ’ R5 denot es hydrogen, nethyl, ethyl; R6

denot es hydrogen, nethyl, ethyl; 5 R7 denotes tert.-butyl,

cycl ohexyl, phenyl optlonally substituted by Rg—and—RPeLL}——MM+Qh.nay
be identical or different, 10 R8 dexmtes hydy

Jerr]-C4-al kyl; Z denot es oxygen, NH, s [mm ll" MI}WLUU",
denot es hydrogen, nethyl, fluorine, chlorine, bremae, .

Rl err] denotes hydrogen, nethyl, fluorine, chlorine, brom ne or

met hoxy, 20

as sodium channel blockers.

5 13[sic] Use of compounds according to one of claims 1 to
4 for preparing a pharmaceutical composition for
the therapeutic treatment of cerebral ischaemias of
various origins, neurodegenerative disorders,
epilepsy, hypoglycaemia, hypoxia, anoxia, brain

10 " trauma, cerebral oedema, cerebral stroke, perinatal
asphyxia, amylotropic lateral sclerosis,
Huntington's disease, Alzheimer’s disease,
Parkinson’s disease, bipolar disorders,
cyclophrenia, hypotonia, cardiac infarct, cardiac

15 rhythm disorders, angina pectoris, pain, for

anaesthesia and local anaesthesia.

I
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characterised in that a) a benzyl cyani de of general fornmula 32

wherei n R30 denotes a (Jerr]-C4-al kyl group, i s—subject t
25 condi t i ors—ef—a—Reformatsky reaction with a REPLACEM,NT‘§H§
" hal ocar boxyl at e of | “fmlm”“ 33, wher el n R40 genot es
Cerr]-C8 -al kyl r”“ummu presence lof an J(lf leml I an}e
- preferably a trial*kylechtorsi’l afie and nost prefer o]
trimethyl chlorosilane - and zinc 30 powder in an ijheri—selve
preferably in an ether or in a hal ohydrocarbon and nost |
preferably with gpgig-528cdigchber onethane and in the pr mceof—a T educi ng
agent which is selective with regard to the reduction of imno
functions - preferably in the presence of an 9 al kal
met al bor ohydri de )igf insaiente Ciadmaost preferably in the presence of
sodi um cyanobor ohydri de - and the resulting carboxylic acid ester
derivative of general fornmula 34 is isolated 5 and
[err] 5 1. Compounds of general formula (T)
RB
Ho R®
o) N/K//)(\lq7
R1
R R’
)
R° i
|
wherein
10

X denoteg a single bond, -0-, C1-Cyg-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may have
one or two oXygen atom(s) anywhere in the bridge;

15
Rl denotes hydrogen, methyl, ethyl, phenyl;
R2 denotes hydrogen, methyl;
20 R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;
R4  denotes hydrogen, methyl, ethyl;
25 RS  denotes hydrogen, methyl, ethyl;

R6  denotes hydrogen, methyl, ethyl;



15 b) the carboxylic acid ester derivative of general

formula 34 is subjected to the conditions of a M chag 'ENE%H’SHEET
reaction with an acrylic- acid ester, wherein the al cphbl conponent

9rQ3RPRI Ag

Rlerr] denotes a aIkyI group or a benz
sol vent 20 whi ch ”m M lﬂ lhe rea?ct i on conditions
sel ected - preferably in*arr alkamols an prefer

- and the resulting M chael addltlon product of gendral

is isolated 25 [err]
R7  denotes tert.-butyl, cyclohexyl, phenyl

optionally substituted by R? apd R0, which may
be identical ox different, or

@gz

B i

f or mul a 35

e Tt am,

RS denotes hydrogen, Cp-Cgq-alkyl;

Z denotes oxygen, NH, sulphur;

10
R?  denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;
R10 denotes hydrogen, methyl, fluorine, chlorine,
. 15 bromine, methoxy;

ocptionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates as well asg in the form of the free

20 bases or the corresponding acid addition salts
with pharmaceutically acceptable acids.

2. Compounds of general formula I according to claim
1, wherein
25
X denotes 0-Cq-Ci-alkylene or -O-CHy-CHy-0O- ox
-0-CHy-CHy-NH-;
r1 denotes hydrogen, methyl, ethyl or phenyl;
30

R2 denotes hydrogen or methyl,




10° c) the carboxylic acid diester derivative of genekﬁEPLAcHMENTSHEET

formula 35 thus prepared is subjected to the conditions

éster condensation in an |nert
aromati ¢ hydrocarbon a
of a basically re
an al kali netal al koxi de,
and nost preferably in the presence of

the resulting p.perlggned%gogesdﬁgh¥8ﬁ

%0|V§ﬂﬂ

[err] and
and 25 decarboxyl@w@douwdeFE&@Wd:omeé
preferably in the presence of an alkali

L
a branched or

preferably in
erably 4 n toluene - i
preferably in the preés Qf

unbr anched

potassiumtert.
¥& 9iu8§ﬂﬁéa|c$9599ﬁé 3Erbaiheol at ed
eri done derivative 3 i
R#YIine conditi ons -

hydr oxi de or

o A

C[er ] - G4-al kanol :
—=-and——

IS saponitied

an inorganic

acid and nost prefera%ly in the
- R denotes hydrogen, methyl,

ethyl;
5

R5  denotes hydrogen, methyl, ethyl;
R6é  denotes hydrogen, methyl, ethyl;

10 R7
optionally substituted by R and R10, which may

denotes tert.-butyl, cyclohexyl, phenyl

be identical or different,

15 R8  denotes hydrogen, Cq-Cgq-alkyl;

Z denotes oxygen, NH, sulphur;

R2 denotes hydrogen, methyl, fluorine, chlorine,

20 bromine, methoxy;

R10

denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

25 optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates and also in the form of the free
bases or the corresponding acid addition salts
with pharmacologically acceptable acids.

30

3.. Compounds of general formula I accoxrding to

claim 1, characterised in that



presence of sodium hydroxide - in a polar solvent or REB&AGEMENWSSHEET

m xture - preferabLy_Fn—a—ﬁ%xfurE“Uf a 30 strai ght-cha| ned or
branched C1- C4- aIk

et hanol / wat er

i xt [fﬂ Iﬂlll I ¢ neatiing, "o obtai n the bor SR8 AFhg
fe

pi peridone r{vative of general fornula 37, H-eh
i sol ated, and optlonally the correspondi ng acid 35 addj tion salt S
prepared with an acid and isolated S )

[err]

the m xture of stere0|soners

-y feglesired,
%%s a single bé%@alned |s d| A

solved in a

reacti on medi um whi chnj 8lkylene briﬁ@?th@W¥m9r¥xﬁ9(ﬁt%ﬁ??@ﬂeﬁ%ﬂ?*oner

separation,

10

15

20

25

30

which may be branched or unbranched and may have

one or two oxygen atom(s) anywhere in the bridge, -
preferably O-Cq-Cz-alkylene or -O-CHp-CHy-O- or

-0-CHy~CHy -NH-;

Rl denotes hydrogen, methyl, ethyl, phenyl;

R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,
hydroxy, methyl, methoxy;

R4 and RS independently of one another denote
hydrogen or methyl, but at least one methyl;

R6 denotes hydrogen, methyl or ethyl;

R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R? and R10, which may

Z ]
{75
be identical or different,
R8  denotes hydrogen, Cq-Cg-alkyl;

Z denotes oxygen, NH, sulphur;

RS  denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine, i
bromine, methoxy;




optionally after the release of the enantioneric 15 fre

conbined with a SULLQDLE‘ELSLEELigﬁELB of an organic gé?ﬁiﬁéNE@HisHEET
] reoi soner

for salt fornation of the enantijorfer m xture,

and the de\éﬁ ' dIET r is isofated in the formgf o
addition salt with tMMlimm”ml ve acid 20 o) SAPR 2000
H s *

12 t

optionally in the form of the individual optical
isomers, mixtures of the individual enantiomers
or racemates -and also in the form of the free

5 bases or the corresponding acid addition salts
with pharmacologically acceptable acids.

4. (-)-(1R,2"8) -2~ (2” -Benzyloxy) propyl-4‘ -hydroxy-
5,9,9-trimethyl-6, 7-benzomorphan according to
10 general formula I in the form of the free bases
or the corresponding acid addition salts with
pharmacologically acceptable écidé. | .

5. (-)-(1R,278)-2-[2%-(2'",6'"-Difluorobenzyl) -

15 oxy]lpropyl-4‘-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan according to general formula I, in
the form of the free bases or the corresponding
acid addition salts with pharmacologically
acceptable acids.

20
6. Process for preparing norbenzomorphans of
general formula 5 according to claim 1,
characterised in that
25 a) o-methoxychlorobenzylchloride (20) is reacted

with the benzylpyridinium bromide 21 to obtain
tetrahydropyridine 22

\O Br \0
AN ¥ N
o+ N
—_—
Z ™
" 20 - 21 22

30 and



and © 5 f) the pure stereoisoner 38 or 38" or the

m xture 38 thus obtained is subjected to a Wttig QQQLACENIQﬂiSHEET

|'i ber ati on from the enantionert+eatty — pure acid addi tjrom—satt—n
an inert solvent mnth a tt| reggent generating [a |CH2=
RG-S 9 12 (953 RPR 2000

CHB- CHE 10 B“m Jm\g\!\‘n y with an
et hyl tri phenyl phosph r= WMth a

nethyltrlphenylphosphonlun1hallde nost preferably W th

met hyl t ri phenyl phosphoni um br om de or et hyl t ri pheny-phesphoft-um——
brom de in the presence 15 of a basically reacting conpound -
preferably in b) theetptesbpdeopyradinekderivet ave akkoks deeanoshged
preferably potassi UM Lebhe a0l eibCR-pehly #lchP8hbrphan cilerlvégf‘@é'fﬁ' medi um

- preferably in a cyclic et nost pre erab

tetrahydrofuran - and the 20 reacti on product of type 39 or the
correspondi ng stereoisoner is optionally isolated in the form of
its acid addition salt 25 [err]

Yy &@MQ
h§T/) 23

¢) the amino nitrogen is debenzylated to obtain

10 and

the wmethoxybenzomorphan derivative 24

24

23

15

and

20
d) the phenolether 24 and the benzomorphan derivative

5 are isolated



g) the al kene 39 obtained fromthe Wttig reaction is 35
first |iberated frontthe,ach—addition salt thereof jand the fréee

base of type

397s di ssol ved in an argani t
- preferably |m‘i“u“l““\ MEat ed hydroearben and nost prefdra c‘%/ﬁﬂg\ﬁ@”
di chl or onet han to a fornylation react|i oA—w-t-h-—a

fornyl ati ng ageht ©
nitrogen and the

stereoi soner is isolated

the fornyl conpound 40 thus obﬁhne;ijNor the t ;fj

10

i5

20

FRRACENENT, SHEET|

TT— v

pre erably n- 5 butylformate - at tHe piperidine
reactlon product of type 40 or the CUTréspUndtng'"“

\

Process for preparing norbenzoworphans of general
formula (I) according to claim 1

wherein

X denotes a single bond, -0-, C1-Cg-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may have
one or two oxygen atom(s) anywhere in the bridge:

Rl denotes hydrogen, methyl, ethyl, phenyl;

R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,

hydroxy, methyl, methoxy; -

R4 denotes hydrogen, methyl, ethyl;

h)



20 - ~correspondi ng stereoisoner - is reacted with an g }
acid or with a Lews acid - preferably aluniniun(lllx BLACK yﬁﬁﬁé&i

di ssolved in an i - preferably in a hal ggenated

oyt v o oo I EMIRANER " o 27 ?ﬂﬁ*’@%ﬂﬂ
an

i sol at ed [erry L » i

QD

+
) L i )\ )

benzonor phan derivatlve resultlng fromthe cyclisatfion reaction is

dissolved in a polar sol vent - preferably in a (errf-CAarkanor,
nost preferably |n 5 n- propanol_ - and react b an acidically
reacting und 4enpLere RYBIPIGFr hMERBY qu85 Léol ution of an

R6  denotes hydrogen, methyl, ethyl;

R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R® and R0, which may

be identical or different,
10
R8  denotes hydrogen, Cj-Cg-alkyl;

Z denotes oxygen, NH, sulphur;

15 RS denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine or methoxy,
20

characterised in that

a) a benzylcyanide of general formula 32 wherein
R3g denotes a C;-Cg-alkyl group, is subjected to the
25 conditions of a Reformatsky reaction with a
halocarboxylate of general formula 33, wherein R4y
denotes Cj-Cg -alkyl or benzyl, in the presence of an
alkylhalosilane - preferably a trialkylchlorosilane
and most preferably trimethylchlorosilane - and zinc
30 powder in an inert solvent - preferably in an ether
or in a halohydrocarbon and most preferably with
dichloromethane and in the presence of a reducing
agent which is selective with regard to the reduction

of imino functions - preferably in the presence of an



i norgani c acid and nost preferably with concentrated RE%IAGEMENH\ S}Hﬂﬁ
acid - and the de#eanﬁyl-at—ed- nor benzonor phan of type}4%Z resulting

fromthis 10 at ed, optlonall in the fqrm of =i anan
acid addition salt iﬂm!mr'" m"ﬁ“l @ty R30 § 31 AR 2000

[err] eL ster @ol sonMer s have not yet been separated;

at this stage the stere0| soners are separated in a 25 ranner known per
Sﬁ anfj aLter the rel ease of the free benzonor phan base The o
phenol et her is cleav i Yodt&agd | Gegound -
preferably wth an gﬂ(g{\ﬁ h?%%irl al?ﬁ%or?&%i gfér#olsta{t ?lce% ed?gibl y with

hydlr obr gm c pr¢ ferakig ltIhethfﬁP RNRIRNGS cﬂﬂjc‘%O‘%if‘mE ypEenpbqrohysiride

| sol ate 35

- and the resul&fﬁé]carboxyllc acid ester derivative
of general formula 34 is isolated

5 and
4
0/ 30
0 Rco SNo R
/ 30
R¢ NH o
10 0\ R )
40
RS
32 33 34
15 b) the carboxylic acid ester derivative of general

formula 34 is subjected to the conditions of a
Michael addition reaction with an acrylic.acid
ester, wherein the alcohol component Rgg denotes a
C1-Cg-alkyl group or a benzyl group, in a solvent
20 which is inert under the reaction conditions
selected - preferably in an alkanol and most
preferably in ethanol - and the resulting Michael
addition product of general formula 35 is isolated

25

30

35 and 34 35



42 - 43 15 K) r
gpnpound of type Z-CHR[err]-R wherein Z denotes a second
nitrogen substitutedteaving group, preferably a hal ogen

chl orine, brom : sugiaf an organi- 1sulphonate, prefe
trifluoronet hgl“ﬁ"] mﬂumﬂ ! g
* [ L R

Rl err] denotes - CRIR2XR?,
*

c) the carboxylic acid diester derivative of general

formula 35 thus prepared is subjected to the conditions

of Dieckmann'’s ester condensation in an inert solvent -

preferably in an aliphatic or aromatic hydrocarbon and
5 most preferably in toluene - in the presence of a

basically reacting compound - preferably in the presence

of an alkali metal alkoxide, a branched or unbranched

C1-C4-alkanol and most preferably in the presence of

potassium-tert. -butoxide - and the resulting piperidone
10 derivative of general formula 36 is isolated

15
20 35 36
and

d) the piperidone derivative 36 is saponified and

25 decarboxylated under acid or alkaline conditions -
preferably in the presence of an alkali hydroxide or
an inorganic acid and most preferably in the
presence of sodium hydroxide - in a polar solvent or
solvent mixture - preferably in a mixture of a

30 straight-chained or branched Cj-Cg-alkanol and water

and most preferably in an ethanol/water mixture -
with heating, to obtain the corresponding piperidone
ester derivative of general formula 37, which is
- ) isolated, and optionally the corresponding acid
35 addition salt is prepared with an acid and isolated



or - 20 Is reacted with a conpound of type YC(O)R[err] Egeﬁm, SHERT

Y denotes a secondary am no nitrogen substituted

mhhph may be preferabty—a talogen pEgCh as chlorlne, troﬁiﬁe,

i odine or an or ul phonat e, - ferably 13 APR 2008
trifluoromet hadﬁm‘;‘m‘“ﬂm mﬂm and Rlerr] denotes - PXR7, and
subsequently u carbonyl conpound is reduced to the conpound (-)-
2XX [err] 43 25 16

g

5
36 37
and
10
e) if desired, the mixture of stereoisomers thus
obtained is dissolved in a reaction medium which is
inert with regard to the enantiomer separation,
optionally after the release of the enantiomeric
15 free bases, combined with a suitable stereoisomer
of an organic acid suitable for salt formation with
a stereoisomer of the enantiomer mixture, and the
desired stereocisomer is isolated in the form of its
i addition salt with the optically active acid
20
el . _Ry
1
25 N \‘\\\
———
rR* R®
o)
30 37 38'
35

38“



or reacted with an al dehyde of general formula 5 HC(O -R |

wherein Rierr] denotes -CRIR2XR7, and the resul ting S¢RE f(ﬁ@ﬂ ¥ )
reduced to the conpound (=)=2x%x err] EPLACE BNngEET
26 and 20 ”"{mﬂmum” y W thin téhe framework of an
el ectrophilic subs m tituent R3 is i nt r pdhceldd APR2000
[err]
and
5 f) the pure stereoisomer 38' or 38" or the isomer

mixture 38 thus obtained is subjected to a Wittig
reaction after liberation from the enantiomerically
pure acid addition salt in an inert solvent with a
Wittig reagent generating a CHp= or CH3-CH=

10 grouping, preferably with an
ethyltriphenylphosphonium halide or with a
methyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide or
ethyltriphenylphosphonium bromide in the presence

15 of a basically reacting compound - preferably in
the presence of an alkali metal alkoxide, most
preferably potassium tert.-butoxide - in an inert
reaction medium - preferably in a cyclic ether,
most preferably in tetrahydrofuran - and the

20 reaction product of type 39 or the corresponding
stereoisomer is optionally isolated in the form of
its acid addition salt

25

r R=CH, or CH,CH

30

38 39
and

g) the alkene 39 obtained from the Wittig reaction is
35 optionally first liberated from the acid addition
salt thereof and the free base of type 39 is



35 °~ 8. Pharnmaceutical preparation characterised in that

i Ipgg A TN =
contains one of the—conpeunds—acecording to one of 1 PLACENE%H‘SHEET
clains 1 to 4 and t salts thereof tpget her with
conventional adjuva ﬂﬂm ] me}ﬂ.‘ . = Pharmaceuti cpl| pri€pAPRtAEN
r

according to claim7r 5¢ L shafacterlsed in that it is fprjrulated as a
sol ution for |nfu5|on Phar maceutical preparation according to
claim 8, characterlsed in that the content of acti 10

subst ance, based on tdiessicQtvald ﬁﬁﬁ&rﬂbf@b@lc solvent phgtredeeubloain a
preparation, is in a r%%%enatég hydrocarbon ané &8S%Op%)¥%r%%&9hgh
dichloromethane - and subjected to a formylation
; reaction with a formylating agent - preferably n-
5 butylformate - at the piperidine nitrogen and the
reaction product of type 40 or the corresponding
stereoisomer is isolated

10
—
R
R  R=CH,or CHCH, CH, or CHCH,
and
h) the formyl compound 40 thus obtained - or the
20 corresponding stereoisomer - is reacted with an
inorganic acid or with a Lewis acid - preferably
aluminium(III)chloride - dissolved in an inert
solvent - preferably in a halogenated hydrocarbon and
most preferably in dichloromethane - and the
25 cyclisation product of type 41 resulting from this
reaction is isolated
R (o]
0 R 30\ \>
%I 0/ 30 o N
30 N
4
R* A
RS RS
CH, or CH-CH r®
i 35 40 41

and




11. 'Pharmaceutical preparation according to claim9, 15

characterised in

the total nass of
from

preparation acco
content of active”
phar maceuti cal pr
wei ght. 25

- 18

that the content of active substaﬁ&ﬁ&ﬁﬁ%&ﬂﬁWBSHEﬁT
t he ﬁﬁarﬂaceutlcal preparation, Jisfin a range
i ght “2B 12 Phar macejutii cglz
ﬂmﬂmm mmme characterised ijn tha}t 'tAhR 2000
¢ * dubstance, based on the total nass—ef—the
eparation, is in a range fromO0.01 to 5 % by
13. Use of conpounds of general formula (1) [err]

wher

[ d |
([ err]-C4-al kyl ene, 1" Phe b?inzorf“ﬁ]ﬁne g&?i@&tﬁ%%“%@é\%@%’% ot-hh%t ons 5
whi ch may be branchedyoligabianchedcthdnndy Giseolved in rgo rt%@iY&W@en

aton(s) anywhere i

5

10

15

20

25

30

35

In Lhﬁrgféggﬁiy in a C;-C4-alkanol, most preferably in
n-propanol - and reacted with an acidically reacting
compound - preferably with the aqueous solution of an
inorganic acid and most preferably with concentrated
hydrochloric acid - and the deformylated
norbenzomorphan of type 42 resulting from this
reaction is isolated, optionally in the form of its
acid addition salt

AN N

o N

and 41 42

j) if the stereoisomers have not yet been separated,
at this stage the stereoisomers are separated in a
manner known per se and after the release of the free
benzomorphan base the phenolether is cleaved with an
acidically reacting compound - preferably with an
inorganic acid and most preferably with hydrobromic
acid - and the cleavage product of type 43 is

isolated



R err] denotes hydrogen, nethyl, ethyl, phenyl; 10 denot es

hydrogen, methyl; Rlerr] denotes hydrogen, quoringEngggwﬁﬂﬁzsﬂEET
Rydrogenh

brom ne,
met hyl, ethyl;

hydrOXy—*neLnyr, met oxXy; R4 denotjes

R6 denot es hydrogen rmmmlmmﬂuwmﬁs hydwgeré? ggtng%/es teéml iE)C)t/&FI‘R 2023

cycl ohexyl, phenyl * @ptroral Isy substituted by RO and Rfjernr]._ which nay
[err] be identical or different, 25 R8 denotjes hydrogen
Cerr]-C4-al kyl ; Z denotes oxygen, NH, sul phur; 30 RA....
denot es hydrogen met hyl, fluorine, chlorine, brom ne, nethoxy;

10

15

20

25

30

35

k) reacted with a compound of type Z-CHRg-R' wherein’Z
denotes a secondary amino nitrogen substituted leaving
group, preferably a halogen such as chlorine, bromine,
iodine or an organic sulphonate, preferably
trifluoromethanesulphonate and R' denotes -CRIRZXR7,

or

is reacted with a compound of type YC(O)R' wherein
Y denotes a secondary amino nitrogen substituted
leaving group which may be preferably a halogen
such as chlorine, bromine, iodine or an organic
sulphonate, preferably trifluoromethanesulphonate,
and R' denotes -CRR2XR7, and subsequently the
carbonyl compound is reduced to the compound (-)-

2xx

YC(O)R'

——




R err] denotes
nmet hoxy,

sodi um channel
of clains 1 to

ori gl ns,

peri nat al

Hunti ngton's di sease,
bi pol ar di sorders,or

cardi ac 15

anaest hesi a and | ocal

5

10

15

20

25

30

35

the therapeutic tremm ll['j'lamﬁﬂmar: ggh“geﬁhg’;ﬁg?eut ical ¢

neur odegenerat r Ve
hypoxi a, anoxia, brain 10

hydr ogen, nethyl fluorine, chlorine,

A e et L.

bIoeke%s"—_———S——-&8fS|c] Use of conpounds a cegﬁﬁf

VERP SHEET]

dInS Ol epi | epsy,

03|t|on for
vard ABR 2000
ydogl ycaem a

trauma, cerebral oedemn, derebral stToKe,
asphyxi a, amnylotropic |lateral sclerosiss .
Al zhei ner's di sease, Par ki nson' s dlsease

cycl ophrenia, hypotonia,
rhyt hm di sorders, angi na pectoris,

anaest hesi. a.
reacted with an aldehyde of general formula

HC (O) -R', wherein R' denotes -CRIRZ2XR7,
resulting Schiff base 26 is reduced to the

pai n, for

compound (-)-2xx

OH N

HC(O)-R'
R —

and

1) optionally within the framework of an

and the

cardi ac i nfarct,

electrophilic substitution the substituent R3 is

introduced
: CHR,-R'
H 8
,CHR,-R' ~o o
OH N
4
r* —> K
s
R°® R
R3 R 6 H
6 _—
R R.~™
8
(-)-2xx !
8. Pharmaceutical preparation characterised in that it

contains one of the compounds according to one of



10

15

20

25

-_

I

—_ 17 -
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claims 1 to 4 and the acid addition salts thereof

together with conventional adjuvants and carriers.

9. Pharmaceutical preparation according to claim 7,

characterised in that it is formulated as a

solution for infusion.

10. Pharmaceutical preparation according to claim 8,

characterised in that the content of active

substance, based on the total mass of the

pharmaceutical preparation, is in a range from
0.001 to 20 % by weight.

11. Pharmaceutical preparation according to claim 9,

characterised in that the content of active

substance, based on the total mass of the

pharmaceutical preparation, is in a range from
0.001 to 10 % by weight.

12. Pharmaceutical preparation according to claim 10,

characterised in that the content of active

substance, based on the total mass of the

pharmaceutical preparation, is in a range from 0.01

to 5 % by weight.

13. Use of compounds of general formula (I)
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wherein

X denotes a single bond, -0-, Cj-Cg-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which may be branched or unbranched and may have
one or two oxygen atom(s) anywhere in the bridge;
Rl denotes hydrogen, methyl, ethyl, phenyl;

R2 denotes hydrogen, methyl;

‘R3 ‘denotes hydrogen, fluorine, chlorine, bromine,

hydroxy, methyl, methoxy;
R4 denotes hydrogen, methyl, ethyl;
R5  denotes hydrogen, methyl, ethyl;
R6  denotes hydrogen, methyl, ethyl;

R7 denotes tert.-butyl, cyclohexyl, phenyl
optionally substituted by R? and R10, which may

be identical or different,
R8  denotes hydrogen, C1-Cyg-alkyl;
Z- denotes oxygen, NH, sulphur;

RO denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy:;

R10 denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy,
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as sodium channel blockers.

13 [sic] Use of compounds according to one of claims 1 to
4 for preparing a pharmaceutical composition for
the therapeutic treatment of cerebral ischaemias of
various origins, neurodegenerative disorders,
epilepsy, hypoglycaemia, hypoxia, anoxia, brain
trauma, cerebral oedema, cerebral stroke, perinatal
asphyxia, amylotropic lateral sclerosis,
Huntington's disease, Alzheimer’s disease,
Parkinson’s disease, bipolar disorders,
cyclophrenia, hypotonia, cardiac infarct, cardiac
rhythm disorders, angina pectoris, pain, for
anaesthesia and local anaesthesia.



