: e3eT<"T9l r &6 T"+ Substituted

“1,2,3, 4,5, 6- hexahydr o- 2, 6net hano- 3- benzazoci n- 10-ol s, processes for

preparing them and their use as pharnmaceutical conpositions The present
application relates to new substituted

1, 2,3, 4,5, 6-hexahydr o- 2, 6- net hano- 3- benzazoci n- 10-ol s of gener Wmmm

R wherein X denotes -O Cl-C3-al kyl ene, —OICHZ- CHz- O or - O CHZ- Mmﬂ
denot es hydrogen, nethyl, ethyl, or phenyl; RZ denotes hydrogen orx«gghyl ;
R3 denot es hydrogen, fluorine, chlorine, brom ne, hydroxy, nethyl, or

met hoxy; a- 2 R4 and RS is hydrogen, nethyl or ethyl, provided that
at least one of R4 and RSis nethyl; R6 is hydrogen, nethyl, or ethyl; R
is tert.-butyl, cyclohexyl, phenyl optionally substituted by RO and R,

whi ch may be identical or different; R8 is hydrogen or C -C4-alkyl; Zis
oxygen, NH, sul fur; Sebstitpkeded., 223 hdl,,5 i 6udrexahydtor2ne - bromi ne, or

methoxy: R is hyfeetihot8lNénzb2kiAe1 FILLE Nep L BRs Of Bt hOXY:

optionally in the formof the |,n§| vi dual optical ‘isomers, mxtures of the
i ndi vi dual enantioners BF¢RREFDREsLHGM 2B thedd @S &Sthe free bases

or the corresponding aci d phidiriiareatliicaly tbmbesireDbAd cal |y acceptabl e
aci ds.

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

wherein

X denotes -O-C,-Cs-alkylene,-O-CH;- CH,-O-or-O-CH,-CH,-NH-;
R! denotes hydrogen, methyl, ethyl, or phenyl;
R? denotes hydrogen or methyl;

R} denotes hydrogen, fluorine, chlorine, bromine, hydroxy, methyl, or

methoxy;

ENENAIR

*G00001*



Compounds of general formula 1 are preferred wherein X

is-Q Cl-C3-al kyl ene,-O-CH2- CHZ-O-or-O CH2-CHZ-NH; R is hydrogen or

met hyl; RZ is hydrogen, or nethyl; R3 is hydrogen or chlorine; - 3 R4
and RS is hydrogen or nethyl, provided that at |east one of R4 and RS is
methyl; R6 is nmethyl or ethyl; R is tert.-butyl, cyclohexyl or phenyl
optionally substituted by RO and Rto, whircB may be identical or different;
R8 is hydrogen; R9 is hydrogen, nethyl, fluorine or chlorine; R is

hydr ogen, nethyl, fluorine or chlorine; optionally in t he form of the

i ndi vi dual opj4 5l; 1 re f th i
racemat es an aﬁék Wéegsep ﬁqeﬁgyoﬁ%@f?rge%ﬁgg? aoll';a ﬁge 8@? @S‘?ﬁ& ng acid
addi tion sal tmsetiylt h phar rracol ogi cally acceptable acids. The foll ow ng

conmpounds are nost particularly pref erred: - 4
{-)-(1R 2" S) 2- (2"-benzyl oxy) pr opyI hydr oxy-5,9,9trinmethyl -6, 7- benzonor p

han and ré (1 ", 6 " -difluorobenzyl) oxy~
(- ( ?Efd&% gleth rlethé'? yl) y

propyl 5 4'- hydrox tri e benzonorphan in the formof the free
bases or the correspondl ng aci d addl tion salts with pharmacol ogically

accept abl e acj, t her tated, the general ,definitions are
used in the fcdol I O\}\itﬁ& E Egycci "@m’gf’%al"pﬁ?n@i’sébm P’%?PY&@W& by denotes a
15 branched Q@;hlémgﬁegg{&gumgf@gﬁf&gn group having 1 to 4 or 1 to 8 carbon
aton(s), which may optionally be substituted with one or nore hal ogen

atons) preferably fluorine - which may be identical to or different from

g)r(lgnglng':t her . 'Ehe fsohycf)ogen%rla/%,-ﬁ@lbon 20 groups are nentioned by way of

V4 is oxygen, NH, sulfur;

R’ is hydrogen, methyl, fluorine, chlorine, bromine, or methoxy;

RY s hydrogen, methyl, fluorine, chlorine, bromine, or methoxy;

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.
Compounds of general formula 1 are preferred wherein

X 1s-O-C,;-C;-alkylene,-O-CH;- CH,-0-or-O-CH,-CH,-NH-;

R is hydrogen or methyl;

R? is hydrogen, or methyl;

R’ is hydrogen or chlorine;



met hyl , ethyl, propyl, 1-nethylethyl (isopropyl), nbutyl, 1-nethylpropyl,
2-met hyl propyl, 1, 1di methylethyl, pentyl, 1-nmethylbutyl, 2-nethylbutyl, 25
3-net hyl butyl, 1,1-dinethyl propyl, 1,2dinethyl propyi, 2,2-dinethyl propyl,
1-et hyl propyl, hexyl, 1-nmethylpentyl, 2-nethylpentyl, 3nethyl pentyl,

4- et hyl pentyl, 1, 1-dinethyl butyl, 1,2dinethylbutyl, 1,3-dinethylbutyl,
2,2,-dinmethyl butyl, 30 2, 3-di net hyl butyl - 3, 3-di met hyl butyl, 1-ethyl butyl,
2-ethylbutyl, 1,1,2-trinethylpropyl, 1,2, 2trinethylpropyl,
1-ethyl - 1- met hyl propyl and 1-ethyl 2-net hyl propyl. Unl ess ot herw se stated,

| ower al kyl groups having 1 to 4 carbon atons, such as nethyl, 35 ethyl,
propyl, iso-ptea’is hydidEt or metiPl ProvRIcARN: at B * ARYR R -

1, 1- di et hyl et hyl areypr%ferredgﬂtmﬂ-V 5 Accorg$§%F§t§]kylengrﬁ%ﬁ%ies a
branched or unbranched dival ent hydrocarbon bridge having 1 to 8 carbon
atons whi ch y optional ly.be substituted with one or 5 nore hal ogen at ons)
- preferablfg?lu&?%ﬁ@naoﬁé?Xﬁ may be identical to or different from one
anot her. Al koxy generally denotes a straight-chained or branched

hydr ocar bon oup bound via an oxygen atom 10 a | ower alko§ém?r%up having 1

to 4 carbon Bt onslf tirs-bybbicyelobexyl Pheheryl pptignaljy suhstituedlby Ri and Br) v
preferred. g@ﬁyﬁhQSQQiaélQ@ng&@%%@p The conpounds according to the
e 3‘ y netho

i nvention may prepare § known fromthe prior art [WO
97/ 06146] . The invention relates to the 20 enantionerically pure conpounds
as well as t associated racemates. The key conpounds are the
nor - benzonorphans® 3¥98Ba, whi ch are shown in the diagram as the
correspondi ng 25 (-)-enantioners: - 6 Dagraml:. Hp RN (-)-2 a RN
(-)-3 a RN 4-)-4a R=H (-)-5a

R is hydrogen, methyl, fluorine or chlorine;

R ishydrogen, methyl, fluorine or chlorine;
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.

The following compounds are most particularly preferred:



5 The synthesis of 2 where R=H is described in published German Application
No. :+ 195 28 472. Conpound 3 can be prepared anal ogously to conpound 2. 10
The starting conpound 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 fronftﬁe'prior art (cf. Diagram?2!). R
N i DDagram2: ~OHN(+) 6 O_ 7 wH ,OHa () 9()_10 () _385
Compound 4 is prepared anal ogously to the process described in WO 97/ 06146
from 2- met hoxybenzyl cyani de (11) and 2-bronopropionic acid (12). [

5 10 (-)-(1R,2”8)-2-(2” -benzyloxy)propyl-4'-hydroxy-5,9,9-

trimethyl-6, 7-benzomorphan

and
(-)-(1R,2"8)-2-[2"-(2'",6'"-difluorobenzyl)oxy]propyl-
5 4’ -hydroxy-5,9,9-trimethyl-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:

Ci-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, 1l-methylethyl (isopropyl), n-
butyl, l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, pentyl, l-methylbutyl, 2-methylbutyl,

25 3-methylbutyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 2,2-dimethylpropyl, 1l-ethylpropyl,
hexyl, l-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, l-ethylbutyl,
2-ethylbutyl, 1,1,2-trimethylpropyl, 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.



15 bhagram3: OO~O\ ~1Br \ O/ \ O~/ \N12 ~/ NHZ Oi ~/ HNO 11 13
14 ©- 015 ~OH1\ N16 O~-ONH 18 ONH\ 19 17 HOH N

step, for exanple, 2-nmethoxybenzyl cyanide (11) is reacted with ethyl
2- br omopr opi onate (12) to obtain the correspondingly substituted

3am no- 2- net hyl but anoi c acid ester derivative (13) (since in view of the
desired end product the al cohol conponent ®»f-the partial ester structure is
any ot her Cl-Cg-al kyl ester or a benzyl ester may be used):
- g _In order to carry out this conversion

not i nportant,

JOB +p--111 12 ~s

of the Reformatsky reaction type, an al kyl hai osil ane, preferably a
trial kyl chl orosil ane, nost preferably

10

15

20

25

Accordingly 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:

4a I n the first



5 trinmethylchlorosilane - and zinc powder are placed in a solvent which is
i nert under the reaction conditions used, preferably an ether, or in a

hal ohydr ocar bon, nost preferably dichloromethane. After this m xture has
been diluted with a polar 10 inert - solvent, preferably a cyclic ether,
nost preferably tetrahydrofuran - the reactlon m xture is heated -
preferably to reflux tenperature - and conBined with a mixture of the et hyl
2br omopr opi onate of general fornmula 3 with the o 15 met hoxybenzyl cyani de
and heated further, preferably to reflux tenperature. After cooling and
filtering off the zinc powder, the reaction mxture is mxed wth a
reduci ng agent @hﬁ@ﬁaﬂslselectlve regardi ng the reduction of imno
functions - preferably a 20 conplex alkali netal borohydride derivative,
nost preferablyrsodlun1cyaﬁobor@hydr|de -Rgnd qhen m xed mnth ap_al kanol =

preferably a straﬁbh -G ed or Pra st pr
et hanol . Then an_ag USl sol uti apxQ g conpo
pref erably amm i on, m) q ntrat ed

solution - is add SN € Or ganpe nlxtu

i sol ated. After drylno and evaporatlo in vacuo, the re5|due remaining is
taken up in an inert solvent 30 preferably in an aliphatic or aromatic
hydr ocar bon, nost preferably in tol y8Be - and extrag#ed wWth the aqueads
solution of an acid - preferably a mneral acid, nost preferably 2N
hydrochl oric acid. Finally the agqueous phase is nmade alkaline with the
aqueous 35 solution of a basically reacting conmpound preferqgl¥iannnn|a
solution, nost preferably with t - 10 concentrated ammni solution -
and then extracted with an organic, water-inmscible extractlon agent
preferably_w th a hal ohydrocarbon, nost preferably w th dichl oronethane.
The extrac? thus obtained is 5 dried and then concentrated and the

3- am no- 2net hy| Mheasyattdeddrs it i2vevhefregdiat als fdesnnttbddi $ni sol ated. I n
t he second reac % hyl erivative 13
t hus obt ai ned i%b%gl%%a %%Smgéh¥%¥ﬁ'QEggﬁf%a<% (é@ﬂgﬁggtizzrlght of the
desired end product, the al cohol conponent of the ester structure is not

critical, any oigpothdCaaldad HRSifieddr éﬂ’%ﬂé&ﬂﬁiy%&%oﬂﬁ%uﬁ& ysed
here) to obtaln he corréSpondlng et hyl (2 15

et hoxycarbbny! ety PEEREIS: qﬂn%ﬁuiﬂ%aRﬁﬁ?K&ﬁ?%% GqwhipchgN --1 'O
O 13 14 0 I n or decuhr® Gaf lan (iuitetﬁ’meﬂthiéﬂaﬁi t&c&jléymhé:@ﬁﬁtdzﬁnzZOahHe et hyl
3- am no- 2- nethyhﬁgkﬁpoate derlv Vef%éilérdls ed with the €thyl
acrylate in a r At on GRS hi e i r*the reaction conditions
preferably in ae§bwé¢gh@hammhph¢smhdnxnmﬂaaiKﬂ}ﬂBE&&@n@f wihbst theef erabl y
et hanol - and h y te ratu e

reaction 00 %%sf%% as er‘llz‘@| to{he ﬁével{}r%t |?€I?§mélgf%§é$’nkeggﬁo and
t he resul%?ng ettfpm Sheo Paiieak padr WSty Sipayati Ho- 2met hyl but anoat e
derivative i4 is isolated.




5 1n the subsequent third step of the reaction the

3(2-*et hoxycar bonyl et hyl ) am no- 2- net hyl but anoate derivative 14 resulting
fromthe preceding step of the reaction is cyclised to formthe
correspondi ng pi peridone derivative 15 10 15 00 _ 0 20 14

Pi peridone-Ester In order to carry out the D eckmann's ester condensation
type cyclisation step, the 3-(2 25 - h

et hoxycar bonyl et hyl ) am no- 2- et hyl but anoat e derivative 14 is dissolved in a
solvent which is inert under the cyclisation conditions - preferably in an
al i phatic or aromatic hydrocarbon, nost preferably in toluene - and heated
to reflux 30 tedpaérgame?in the presence of a basically reacting conpound
preferably an al kgli netal,al koxi de of\aobranche or unbranched\

Cl- C4- al cohol, nos preferably potassi umjtert. -buy OXIde and t he conpon\ﬁ¢s
of the reaction pix pials 5 S

elimnated by dig ati-n - | f or—exanpl
reaction t - hastepded, the reasigzon m
m xed with the aqueous sol liti on of an aci di cal 'y {feacting compound -
preferably with aqueo$ﬁ BdBrganlc aci ds, nost erably with concentr@%_
hydrochl oric 5 acid. en a mater-lnn1SC|bIe ext'raction agent which is
inert under these conditions, - preferably a dial kyl ether, nost preferably
di ethylether - is added and nixed wi th the aqueous solution of a basically
reacting conpound, preferably with ggueous amonia 10 sol ution, nost
preferably w th concentrated amoni g sol uti on~ After squratlonHof t he
organi ¢ phase as well as exh 2yt raction Bf t he-Mgueous pha°e t
conbi ned organic extracts )
in vacuo and the resulting

20 preferably
di chl oronethane [M N. Deshnukk et al., Synth. Corgrin. 25 (1995) 177]-
the fourth step of the reactloqquhe plperldone derlvaﬂmve (plperldon@+
ester) thus obtarmed 2515 saponified and decar boxytatedunder—atkattne—ot
acid conditions to formthe correspondi ng 3-met hyl - 4pi peri done derivative.
30

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



| 35 O Piperidone-Ester 0 15 r - 13 For this the piperidone ester is
heated, preferably to reflux tenperature, in a polar, aqueous solvent or
solvent mxture - preferably in a mxture of a 5 strai ght-chained or
branched Ci1-C4-al kanol and water, nost preferably in an ethanol /water

m xture - with a basically or acidically reacting conpound preferably with
an al kali netal hydroxide or an inorganic &cid, nost preferably with sodi um
hydroxi de 10 or if an acid is used, for exanple, in the presence of

hydrochl oric acid or sul phuric acid. After saponification has been
conpleted the reaction nediumis elimnated in vacuo and the residue is
taken up in a sbliwgranmsBi:t able for the subsequent salt formation 15 -
preferably a polar organic soI ent, nost preferably in acetone - and the
correspondi ng acigy additio /S\préﬁdpltatel. The subséhuﬁnt Wtti
reaction with 20 -thyltrlph nyl Bhosphon un1bro

to the correspongfi iy 4-ygt hylBene- pi per dRne O i ve” 16,
isolated in the B

of INs am? addi t sal - refe"r‘a’ﬁl thmfor
a hydrohalide, nost preferably 4 the fofm of |fs 25 hydroch orlde'\t%é

NI \VNIT\ 301 t ©15 16 35 - 14 In ordag to carry out thet W

reaction the 3
e}

~ ~ H [e)
0 H ~
. P ¢ "y
N N N
15 ° 16 |
17
7 H
~ ~ /
0 N/U\H 0 N Mo yH
—ofl — ol —of!
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 Cj-Cg-alkyl ester or a benzyl

ester may be used):

(o]
s an |

11 12 13



met hyl pi peri done derivative 15 in the formof its acid addition salt - for
exanpl e as the hydrochloride - is dissolved in water and conbined with a
basically 5 reacting conpound or - preferably - the aqueous sol ution

t hereof ; nost preferably, concentrated agueous amoni a solution is used.
The aqueous phase is extracted with an or_ggni_c, 10 water-imm sci bl e sol vent
- preferably with a hal oal kane, nost preferably with dichloronethane. After
dryi ng and evaporation in vacuo the residue is taken up in a reaction

medi um which is inert under the conditions used for the Wttig reaction 15
preferably in a cyclic ether, nost preferably in tetrahydrofuran - and
conbined with a Wttig reagent which generates a nethyl ene group -

|orte1;1 elr?b! yha n}efxﬁyb&ﬁbghe?oyllgaw dfaﬁﬁﬂ ytmi{sﬁlddzigﬁeﬂ&%n,pr&ﬁ ?\f}?@l)y wltlhI

met hyl tri pheny sphoni um bromi de - .in e resence of a basically
reacting corrpouﬁ&,%ogfr‘@?:é#‘é(blr?a&ﬁlﬁrké:lyip%taé’r a %ﬂesmepr ef erably

pot assi um tert . prefexhthd vand triddpsidinigpras iilitd catddtyigye Dérdbey

parti cul ar. educt.s.. - acted.at a te rature in, the ran fromO to 80
C - preferably %%lﬁar%gﬁ’éec SHFIHIE 1o ag-g?@lé}?d pr%”sd(erpraelfeerg%?ecgtl%bout
4-0 C. After the pedventnwhdshended et newlsrd dherivgagteios conbi ned with
wat er and a wat gk:-RaWL SGlD gaj t,c r yiwth a

hal oal kane, ms?&gﬁ@%ﬁgxgl ;L/l%gigghﬁ%reocfr{%%g?e an an trﬁ'eac% glaﬁglmi%: phase is 30

separated of f. BAplehyexrsastiore @asta@nedfierstblohdigdiayimngaane and dryi ng

of the combi nedagxbiaehis WAt Hld HrAPNIdte® Wil gsb1dPe-r esi due
is dissolved in.a Sg| vent _sui tabl e fpr e fornat.iion of an acid addition

salt, pref®rabl yRPAta "bPRIYREF 0P héh & BTN M98 host
preferably in ipepfeprabdly, tetdatydriofed-ad t-h thes widsadd ioraahikture isl5 5

10 15 preferabl isnor | ihd - S as, .for ex | e, _a hydrohalic
aci d, nost pref ég%%re}c/i W %%ggo%r%g%&r é:toegzp#yld‘r&octﬁﬁ%&e%caat%% - aarhgd the acid
addi tion salt ofombangd: wighpeodicture wfi dthecrafdna 13ses out is isol ated.

In the subsequeploheRTbiAbnateP Jfgdidienl Hdignilid OG8N scforgy! ated - for

exanple with nbutylformate - yieldi'ng the correspondi ng
N- f or ny| -Khret hy Pexhpaybenayd Gyasddediangd haatagt ifrthen prefarably - / 16
17 ITo dg t hi sht e @bﬁghb@lt%;ﬁ&*dt\tf&fé .vexﬂﬁexlt Xﬁ%ljiﬁlgd?é}hd\/{'ﬁﬁfté?ﬁihi_e
isolated in the pre ing ste or_.exa ,. a hydrohalide, js first
converted into Pﬁg %g\er %nﬁw?%le&%fé?a%%% Wy Ri8EEFYi ng the
pi peri di ne deri wathve medwatierg agerdomliining d tsaliddt ivdassgatding eact i ng
conpound - prefegably aW4h 2P e | ytj on b‘?ﬁ ly reacting
conpound and nost pr eflercabloévatf?ﬁngg#ceni rcéﬁe??éamér%eafesp u fgalln and
extracti P the FeEelgxpedikailie mated danqdurdnidsoldamiivatpres eredsly with a
hal ogenat ed hydgeegekamb1gndomsin Riveiivdtohtitdi €l i hanexked0 After
t he extract has beg dri (ilﬁan t he "extractj on agent, asaézneen déstllled of f
the free base | ¥{&éR L‘?g lavy “orfﬁffrﬁ'ecr X ént® -raS]Lﬁtlf'F— ¥t Kanmple, a
hydrocarbon; pr erenabled i0] -a) -allaghalr onmistc menEtilsly restiapsef eTiadhy in
tol uene - and r gaeted 35, M 2 9 B A WL AGYy S AIS Yfhllla "
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



- 16 alkylformate, nost preferably with n-butylfornmate 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 correspondingly reactive Lew s acids
- such as, for exanple, inorganic salt acids, particularly hydrobromc acid
and preferably wi th sul phonic acids 10 GrkMtTlaJunlnlun(lll) hal i des, such
as e.g. alumniumtrichloride. The following reaction step results in the
cl eaving of the fornyl group and thus produces the 15 correspondi ng

4' - met hoxy-5, 9-di net hyl - 6, 7benzonor phan (19). 20 25 a 18 19 30 To do this

t he fornyl benzoaenpbar rhd eids adimﬂlav%]jutla)rpm anddhentextpiefedably in
an al kanol, nosg . gﬁeferabl |n N- L2 anomlscfgie 'ﬂﬁrac fmﬁh an_acidically
reacting corrpouncli pr Hefd y W the aqueous 5STUEi Bh o1 &t Fhor ¢ gani c
acid,. nost 35 preferably witfn @oﬂi@é@ﬂlyaimtdmrucmcmu erefecabind t hen
heated. After clepy 89 1Al Othe i ract drud lond£AcLd O M xture

i's evaporated down, conbine wat er extracte

wat er - i misci bl érgérivémi ﬁb@ﬁ’emcf%rtaw aé'SQérh%f3’aP%3é?<bD3<yl ic acid,

nost pref erabl ymethyll batehdlate Hea i@taaus dihafmdrus formiid i€dids made
basi c, preferablg %h concentrated ammoni a solution, and extracted with an
organi c sol vent Enf—" Srabl y with a hal ohydrocarbon, nost preferably with
di chl oronet hane. After drying and concentration by evaporati on of the

conbi ned or gani Enl@hexisezons] reaetdony edpgndingg ethyl 3-amino-2-

()0 et hoxy- ReBel IR diclel RIAQIRGRARAN S HudTiphesdaglas ed. for

exanple. In this's hi's has alread he” 15

st ereoi sdrfer s \Aﬁﬁéﬁt&ﬁe“@ttlhl Ietélfifés@eréélt@ nﬁ@&t:urlél ddhe Helg;hépa?ﬁt‘mle The
i sol ation may bgegffest %w?f&ufa&e W%@%dﬂﬁﬁcrd&n%b Py methods

known in the art for separafting optlcal i .SONer.s. In the foIIovm ng step
the (-)-4'-nethERYES, SHIMSTMAE. 657 Nodn Foridrisiddn (aJFQf) AHRRE dbt ed may be

subjected to et aekyspkalstttern@ru@dz@rn acwrmﬂoraﬂtteixonﬁay by aiss@lheray th an
i norgani c acid, wi.t h hdrohallca dan m;L %eferably wth
di'ng

hydr obrom ¢ 25 gc?l %btaﬁéls r‘fé’ rﬁasﬁ?él &5’rgr e?s ree partial. phenol
structuréb 30 ~eHh®3yp@rbonylethyl) -amino-2-methylbutanocate

derivative 14:

]
O

13 14

In order to carry out this Michael addition reaction
20 the ethyl 3-amino-2-methylbutanocate 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



4A H - 18 5 10 15 20 The ether cleavage is carried out under acidic
conditions; it has proved beneficial to use inorganic acids. The use of
hydr obrom ¢ acid has proved particul arly advantageous. The saponification
product resulting fromthis saponification can be obtained in this way -
for exanple - in the formof its hydrobron.de. Conpound 5 is prepared by .
the reaction sequence shown in D agram 4. agram4: ~OBr I \ ,C | WI \
/1 1 2021 ~ON--,. I / 23 p ,HNI\N / 24/ 1 ~O\ NI / \ HONN [/ 5
The N-substituent is introduced by reacting the key conpounds 2a to 5a with
acylating agents to obtain_the internedi ate conpounds 25 and subsequently
reduci ng t hem of@fy egdes tihe Sadplent di§ e Warteshpbuidcya ara sehei t h

al kyl ati ng agentgsal thyng eadhilng -Wix-letal riyAl A Yambh el subsequent

reducti on D agtal 5 130 eGSR 9 HIP fh Spound ()~ 22 by vay

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 165:

10

15 0

0O

20 o/
Piperidone-Ester
14

In oxder 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 C,-C,-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



Diagram5: - 19 O~R (-)-2a 0Y _R HO, R Reduction (-)-25 z* R
Reduction NCR, / (-)-2x NCR, (-)-26 5 10 The conpounds according to the

i nvention can be synthesised by regioselectively substituting the aromatic
benzonor phan species - using the methods known per se fromthe prior art.
An exanpl e of the introduction of a substijtuent R3 according to general
formula | is given for conpound (-)-2b in D agram 6. - 20 Diagram 6:
O~ 1 N N Chlorosuccinimde (-)-2b

has ended, the reaction mixture is hydrolysed and
mixed with the aqueous solution of an acidically
reacting compound - preferably with aqueous inorganic
acids, most preferably with concentrated hydrochloric

5 acid. Then a water-immiscible extraction agent which
is inert under these conditions, - preferably a
dialkylether, most preferably diethylether - is added
and mixed with the aqueous solution of a basically
reacting compound, preferably with aqueous ammonia

10 solution, most preferably with concentrated ammonia
solution. After separation of the organic phase as
well as exhaustive 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 _
I ? i o
\\l N N
: >
(o]
35 0 o

Piperidone-Ester 15



(-)-tag ONO\ I A (-~2ah 5 Biological Properties It has been found that
cel I' 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 of experinments have denonstrated that hypogl ycaem c
and hypoxic conditions of this kind | ead t;g massive depol arisation of the
affected cells. This 15 depolarisation in turn causes a pathogenic rise in
intracellular calciumand additionally causes an increased rel ease of
excitatory amno acids in the neuronal tissue. The voltage-dependent sodium
channel has a key role in this cascade. Thus, blocking it can 20 prevent
the depol arisation of the cells, thereby reducing the cal ciuminfl ux

t hrough vol t ageFdeperdent healpdipehicdoarnelst eand § hddtdeyepdrdbhBpue

t hr ough NI\/DA-reE‘eptror chartl:réel s. _Furt her.nore he reduced inflfjx of sodi um
ions into the c&fl THrev@ntSPREAGICo PrcR Potar. ABEoys, 39 yenly Plim
exchanger from spdvenitnmixturiee -ophref ediabdgt iion aamdixdarre/io aal ciuminto
the cell. dn Newroadi SHAeehe b RIGAEHAR I Of. Sadlanh 1.8 bt he
cel | also prevents the glutamate transporter 5 fromoperating in e’ ot her
direction and r BO84sP¥§Igrabdiatiss apcephangpll/waterd rBxune| drwish R PS 16
(1995) 309; J. Yaenjcak 13nérTalkiddRuaanevirealtAg Rmpdiial - - Exp. Ther. 48

(1996) 21]. 10 Surprisingly, it has_now.been found that_ the conpounds
according to th?lﬁe%\‘?éﬁhrignz”d‘ﬁ: é‘ﬁ‘era&ﬁ](aﬁ/&r RAERY ?‘Y&HQW? HE" hpounds known
fromthe prior dnorgBRiB @c5Al4adkt baeferaApgpwddinideiain iydiesidor the
NVDA- r ec or (Ki. [ - > 10000 . .On_15 the cqntrar it was found
r at her tﬁ'g% theolgo%%g%ﬁgﬂsé%g({iq&rsd%lﬁg ’o%'ltv%hreelxr?\r/n ﬁﬁb#“a&gl%%% &1t he
vol t age- dependerif sydingehdioanicelacithese sardphoorigoduisi whikffteonpetitivel y

or nvn-conpetiti s GH1 SR r t%&n%' | I ity from
t he 20 bi ndi ng 'g:éfﬁghé%l?%gqs%gld?%% %%%%nel . é&?&l}b\@g %}%eéu‘%(}h?ﬁ%&lﬁ
"use- dependencyiswgddmiRategdilimvasameans dhe mesdidite js cdakenr W nbiing the

substances at t he saQeien®t hatadle Forsthef stbbdfiRntodiam gl solave to
be activated. Maxi rrurpgll%!ragﬁka e of the sodi.um 25 channels is on achi eved

after repeated St PHF Yoff PR30 GEIRN AP VENteo MAfu G §Er iy
subst ances pr ef énablcg tioned -t anso dhemcoraraplonhdimcc acirde addit by @€l vat ed.

As a result the.su re capable of activity preferentially in those
regi ons of the 6%d§’%%8ﬁ&+qﬁ%€he§r'e pat hol ogi cal |l y overstinmul ated. BTX-bi ndi ng

to the sodi um channel serves as a test systemfor detecting the sodium

channel - bl ocki ngHef f@EsdqBent WEeeLR r&aWMACCAtef al , Mol . Pharnacol . 35
25, 219-224 (1984) as .do pat.ch-cl anp .experinents which show that the

conpounds? &ccor BEHGYRLE Tipkeny] Phogphonipah bramisie deadre B dcie it y

stinul at ed sodi wephanehe ko regspenddpendeniet AR -dWeAdGad t eral ,

Trends Pharnacohbr%%%tiv%’1%z_%%i% 9%; 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



5 Moreover, the conpounds according to the invention are shown to have a
neur'oprot ective effect by the bl ockade of veratridin-induced gl utanmate
release [S. Villauneva, P. Frenz, Y. Dragnic, F. Orego, Brain Res. 461,

377-380 (1988)]. Veratridine is a toxin 10 which permanently opens up the

sodi um channel . This leads to an increased jnflux of sodiumions into the
cell. By neans of the cascade described above, this increased influx of
sodium |l eads to an increased rel ease of glutamate in the neuronal tissue.
This 15 increased rel ease of glutamate can be antagonised with the

conmpounds according to the invention. Anticonvul sant properties of the
subst ances accordi RFAEF e GaFehtAWn ths & iddnishsteagetopytdedr 20

oo [M A Foggsks e POLar el Mool v, 40, ogae 206 11900)]
mce . Rogaws . _Parter, arnmacol Rev. 3

neur opr ot ecti ve aﬁﬁ?p@%tﬁé?o\ﬂelﬁ’gtlg:erforéql? SRS 2% %(Z:tPY%O‘é}#%’E’fg% n a
rat - MCAO nodel [-UisPsdlsmol veR25rAwhteGararet ,coniSinek eyitler 2bbaviassllar

di seases, §, 93-&%#3%@6%& Oélyc & ar %%%W%%%%P%?%O&le um channel

bl ockers being used to~trea ophre sirve di sorder)
[J. A Cal abr es€clatipsnwdberepty. mmsisipraferanly. reoreeptvatedol ogy: The

fourth generati graﬁ%fou@r QeinesS & EdutcildE i Blem & J. Kupfer) 1099-1111,
Raven Press Ltd. w York]. These results denonstrate that the

1, 2, 3, 4,5, 6-hexahydro-2, 6 35 net hano- 3-benzazoci n-10-ol s of general fornula

| - 23 can lmeusetheows pheald i@ danacasedansed dy ygannefion due to
overstimuation, _These incl ugﬁ di sgases su anrfiythma, spasns, cardiac

ch '
and cerebral ischash a™es CaF el degel?ireeraé%]f% i‘%Jorrl?je‘?s of various
origins. 5 For d&edmail&kanehe rositl euiafeprabl bevitentdiorietorapetlamsy,
hypogl ycaem a, i [ j ' 4 ral . rebral
stroke, perinat g%fp%?pﬁﬁy’r i_gg(grrﬁ g@g&%{ﬁa’%}griﬁefg%?%?o%]?%?@%?l?ﬁgf%n' S
di sease, Al zhei fékedl gibsdas@ YRadbipsbmes i sdvich cig| bpgrteirdenypot oni a,

10 cardiac infakte GHHEIIGHNYIHHA HFOMIRS Wi NBeOCi ORI S, pain,

anaest hes and | ocal aest hesi a. -The fql | owi ng conpounds have proved
parti cul ai?y ef P 'e\’fé?ﬁﬁ( £ & Sifldg ether, most preferably in

g- ) - ( 15, (2 )S) - 2i (tzt-f@eiys) Ao apr eggn&'ww"drgﬁc?/-ﬁ&%% et fy | r@ag}elbteln;gnvr p

an an -) - 20 - 2- toan G -difl uorobenz 0] - propy

4' - hydroxy-5, 9, 9- I%hnﬁeﬁl%r-a%,%‘f- l?ertlnzecg‘h r ;ﬁwnéen.grﬂluep cbr%%%#\%’%é%&ogdi ng to the

i nvention can bagyhydadrdghienyhpdwarhorndsik dednide, tthesarprefstagly he

processes descrij3gd i f | i i alja. particul ar
T P g Pt P

the present invention relates_ in od of
prepari ng?for be RFEREATCaRE & eIl Y granateing cepeleads i Redfapablyt hat
a) o-net hoxychl eirbenadichheitizde {1Adxide I esdte b £ ESr ABEy bedzysPyim di ni um
bromide 21 to Oq}eari'tn. —tb%[tr(:%cr:}&r %Q'P/cfi—dicfe%eznzding' V¥>r1 tzlf'e ézac‘)activity 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 dichloromethane - 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
isopropanol, and combined with a suitable acid,



\'c~+( ~N/ [/ | 20 2~ and 5 b) the tetrahydropyridine derivative 22 is

rearranged to obtain the N benzyl benzonorphan derivative 23 10 22 and \O N
\ ,i / 23 15 ¢c) the amino nitrogen is debenzylated to obtain the
met hoxybenzonor phan derivative 24 w- 25 w235 10 w24 Hand d) the

phenol ether 24 and the benzonorphan derivajéve 5 are isolated _ N 24 5 In
addition, the present invention relates to a process for preparing
nor benzonor phans of general 15 forrmula 1 H,

10

15

20

25

30

35

preferably an inorganic acid - such as, for example,
a hydrohalic acid, most preferably with concentrated
hydrochloric acid - and the acid addition salt of the
Wittig product 16 which crystallises out is isolated.

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:

16 17

To do this the piperidine derivative of type 16,
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
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.
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
with a formylating agent - preferably with an



RI1 RB RZXR R 4 wherein . wW- 26 5 10 15 a) a benzyl cyani de of
general fornula 32 wherein R30 denotes a Cl-C4-al kyl group, is subjected to
the conditions of a Reformatsky reaction with a hal ocarboxyl ate of general
formul a 33, wherein R40 denotes Cl-Cg -al kyl or benzyl, in the presence of
an al kyl hal osilane - preferably a trialkylchlorosilane and nost preferably
trimethylchlorosilane - and zinc powder in an inert solvent - preferably in
an ether or in a hal ohydrocarbon and nost preferably w th dichioronethane
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 kal i
net al borohydri@é&%%éaEEQREyaﬂﬁﬁ eipraRiarith nopet i E’EmaEeof sodi um
cyanobor ohydri deand atk theadtesen tprghear boxyld ¢ i deegt er derivative of
general fornula 34 is isolated and R4 20 /Rao Rs OHal N+ Owvw 1 Rao Ra o w
O~Raa R4 ~z 0 OR5 2 5 32 33 34 b) the carboxylic acid ester derivative
of general formilm 3% isubadijeniedyol idw icondiddaonsowf #n36hd ehghrth
addition reacti j t i Ci &Qg; i ghol .conponent
R50 denot e% a C%QZC%5 aﬁ]i)a/clrh ég%ﬁ/uc%oé%sr@’a ‘%Leeﬁ%?ngor ou ﬁ%&n %@?g%?%,éﬁ? %i ch is

i nert under the WY@ tifrigdidalonsydihasiaed in dike aprgséncanoél kanol and

nmost 35 pref er ablorddbdditly AdbdiRe MRSHld 19 M chaglhch as, for
example, inorganic salt acids, particularly
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
N
—>
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



addi tion product of general fornula 35 is isolated . .. - 27 i Rao 5 ~
30 ~zR~O0" 5 R 10 15 20 25 30 35 34 and R5s0 O O R?a _ W35 ~Rao O R5 ~O
R c¢) the carboxylic acid diester derivative of general fornula 35 thus
prepared is subjected to the conditions of Di eckmann's ester condensation
in an inert solvent - preferably in an aliphatic or aromatic hydrocarbon
and nost preferably in toluene in the presence of a basically reacting
conpound preferably in the presence of an alkali metal al.koxide, a

branched or unbranched Ci- alkanol and nost preferably in the presence of
pot assiumtert. but oxide - d the resultin %%%gp ri done derivative_ of
general fornul a 589 9’%6‘?’:}{ RGP IFVIT Vi REeRPinegsrethy 0 s R ~

Ra O O O R30 35wfter 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 H ’

35
19 4A



.- 28 and d) the piperidone derivative 36 is saponified and 5
decar boxyl ated under acid or al kaline conditions preferably in the
presence of an alkali nmetal 10 15 20 hydroxide or an inorganic acid and
nost preferably in the presence of sodium hydroxide - in a polar solvent or
solvent mxture - preferably in a mxture pf a straight-chained or branched
Cl- ¢4- al kanol and water and nost preferably in an ethanol/water m xture
with heating, to obtain the correspondi ng pi peridone ester derivative of
general fornmula 37, which is isolated, and optionally the correspondi ng
acid addition salt is prepared wwth an acid and isolated HOR30 I NR/ O
Ra so R5 0036 25 30 35 and H/R3o0 I NR Rs O37 e) if desired, the
m xture of ster abies @Mex tdlemavalziai e tcdnr k& sohy ednddraacedcti on nmedi um
which is inert w I rd t.Q the enanti [.sgparation, optionally.after
the rel ease of t Ogaélrtfgi%t%lsdrr@% chafsr}e %%ngge%%r&g?h%% Wt ws %ﬁ??gﬁﬁéc
st er eoi soner of agridsr.gdifiec ustd i divdadlerdmic satid floasapirovedi th a

stereol songr of gt ehYTRIaEtdSoyd Noriest 458 2 ELE01 SRMBLobAct

isolated in the formof 1ts addition salt w the optica rve acid
Y. - 20 /R 30 resulting from this saponification can be obtained in
this way - for example - in the form of its
hydrobromide.
10 Compound 5 is prepared by the reaction sequence shown

in Diagram 4.
Diagram 4:

\O -

Br \\O
+ .
Cl l SN N
= X
20 21 22
N
~o NN ~o N-H o n-H
23 24 5 I

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 S5a 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.



51Q 150 37 30 0 38" HO-R3o0 I NR4 Rs O 38" and 20 f) the pure

stereoi soner 38 or 38" or the isonmer mxture 38 thus obtained is subjected
to a Wttig reaction after liberation fromthe enantionerically pure acid
addition salt in an inert solvent with a Wttig reagent generating a CH2=
or CH3-CH= 25 grouping, preferably wth-angethyltriphenyl phosphoni um hal i de
or with a nethyltriphenyl phosphoni um halide, nost preferably with

met hyl t ri phenyl phosphoni um brom de or ethyltri phenyi phosphoni um brom de in
the presence 30 of a basically reacting conpound - preferably in the
presence of an Bkﬁﬁk%m”@tal al koxi de, nost preferably potassium
tert.-butoxide -"TIA"an inert reaction nmedium- preferably in a cyclic

et her, nost preferably in tetrahydrofuran - and Ejé 35 reaction product of
type 39 or the corresponding t - 300 stereq r is optionally
isolated in the formof its acid addition saft #nd /R 30 5 N1~ R RS 0 10

38 Q Rao |
0O
Y/”\ R' Reduction
/ (25
H

H ~ H ~
0 i % N g
e S
(-)-2a (-)-2x

o H

u\ ~0 N g

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.



NRRS RR=CH2 or CH3 CH 39 g) the al kene 39 obtained fromthe Wttig
“reaction 15 is optionally first liberated fromthe acid addition salt

t hereof and the free base of type 39 is dissolved in an organic solvent -
preferably in a hal ogenated hydrocarbon and nost preferably in

di chl oromet hane - and subjected to a formgation 20 reaction at the

pi peridine nitrogen with a fornylating agent - preferably n-butylformate -
and the reaction product of type 40 or the correspondi ng stereoi sonmer is
isolated 25 30 iin R 30 OAR so NR R CH2 or CHCH3 40 R=CH2 or CHCH3 39

- 31 and h) the fornmyl conpound 40 thus obtained - or the correspondi ng
st ereoi somer - Pd3F&FTY & with an 5 inorganic acid or with a Lewis acid -
preferably alumniun(ll1)chloride - dissolved in aginert solvent
preferably in a hal ogenated hydrocarbon anal nost préfer \/l:;j

di chl oronet hane - and the cyclisation product ofci 4 ing from 10
this reaction is isolated 15 o 1\ a /R30 O R 4

) /\7/ \V/[::j/////////' (-)-2ag

N-Chlorosuccinimide

(}2b 9 N/\fo\/©

Cl
(-}-2ah

Biological Properties

It has been found that cell damage and loss of
function occurring as a result of hypoglycaemia,

10 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

15 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

20 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



Rs and i) the benzonorphan derivative resulting fromthe 25 cyclisation
"reaction is dissolved in a polar solvent - preferably in a Cl-C4-al kanol ,

nost preferably in n-propanol - and reacted with an acidically reacting

conpound - preferably with the aqueous solution of an inorganic acid and

nost preferably with concentrated 30 hyd[ogflgric acid - and the

def ornyl at ed nor benzonor phan of type 42 resulting fromthis reaction is

optionally isolated in the formof its acid addition salt CHZ or CH CH3 R6

20 40 41 - 32 R RBo\ o5RaRals RR R Rs 10 41 42 and 15 j)

if the stereoisoners have not yet been separated, at this stage the

st er eoi soners arc@lsEpE/AQH Y X ehaREeT K peerakingdinf tBe okBerel ease

of the free benzumdithah hase dd ok £L PLimi snebearedcwiih ap acidically
eact ng, corpoune . Brel bl YA S ZCAnepnCpchd B IRl o
i solated 25 30 4R RhelZeal U dfssdrsphevént & hehel ghuagrmapeoduahspdrter
reacted wigh a go%%oe%q:ﬁ'tg LyPe ke G R di’\@gégkgnzaggngte 2a8ing
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; [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



secondary am no substituted | eaving group v 1l- 33 preferably a

hal dgen such as chlorine, bronine, iodine or an organic sul phonate,

preferably trifiuoronethanesul phonate - and R denotes -CRLR2XR~, 5 so

Z-CHRP R 4 R5 Rs 43 15 or tIKB-K4 Rs R (-)-2)oc is reacted with a

compound of type YC(O R wherein Y denotes g secondary am no nitrogen
a

substituted 20 | eaving group, preferably a

| ogen such as chl orine,

brom ne, iodine or an organi c sul phonate, preferably

trifluoronethanesul phonate - and R denotes - CRLR2XR-~,
car bonyl conpound is reduced to the conpound

30/ ~R4 Rs Rs yqug;kpnfb}p¢$y@%@3g§ec({}gp£hy stimulated sodium

10

15

20

25

30

35

channel in a "use-dependent" manner [W.A. Catteral,
Trends Pharmacol. Sci., 8, 57-65 (1987)].

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
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
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
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 &
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
depressive disorder) [J.A. Calabrese, C. Bowden, M.d.
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-

methano-3-benzazocin-10-o0ls of general formula I

and subsequently the
)-2xx as 25 shown above H H



Rs Re 25 - 34 reacted with an al dehyde of general formula HC(OR ,
wherein R denotes -CRIR2XR~, and the resulting Schiff base 26 is reduced
to the conmpound (-)-2xx as 5 shown above HH 10 Re Rs Rs 43 15 HC(O -R "R
4 Rs Rs 26 and 1) optionally within the framework of an 20 electrophilic
substitution the substituent R3 is introduggd CHRe-R ~i 25 HN I R Rs Rs
30 (-)-2~0c 35 K"HR8 _ R~ 4 Rs R =H

can be used for treating diseases caused by dysfunction
due to overstimulation. These include diseases such as
arrhythmia, spasms, cardiac and cerebral ischaemia as
well as neurodegenerative disorders of various 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,278) -2- (2" -benzyloxy) propyl-4' -hydroxy-5, 9, 9-
trimethyl-6, 7-benzomorphan and

(-)-(1rR,278) -2-[2"-(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



- 3% Various other enbodinents of the processes will be apparent to the
" skilled person fromthe present description. However, it is expressly
poi nted out that these Exanples and the associ ated description 5 are
provi ded solely for the purpose of illustration and are not to be regarded
as restricting the invention. In addition, opeference is expressly nmade to
the 10 contents of German Patent Application No. 197 40 110.4, from which
the present application clains priority. ( - 36 Exanples Exanple 1:

Et hyl 3-am no- 4-(2- met hoxyphenyl ) - 2net hyl but anoate (13) 5 150 g of zinc in
1.5 L of absolute dichloronethane are conbined with 15 m of
trimethyl chl orosilane under nitrogen and stirred for 30 mn. at anbig

tenperature. Then 900 ml of absolute tetrahydrofuran 10 (THF) are ad and
heated to 42 C. 'ﬁ}drus i s added dropBfse a nmixture of N7 g (1.0 2g8

2met hoxybenzyl cyanijde (11) and 362 2,0 nol) of ethyl

in 100 M of THF and éfu|tl FNur hen refI; G urther 2
h. 15 It is left ec ntldof fro excess

cooling to about onbi ned i g (1° ) of 9 :
Then 250 m of ethahol are added dropw se (devel opnent gas) . ¢ m xture

is left toreact for., 3 hat 5C 1 litrg of 20 2N hydrochlo QC acild is
sl owl y added, the pﬁQses are separated dnd t he aqueous phasg is extracted
twice with 200 m of dichloronmethane. The solvent of the conbi ned organic
phase is elim nated |anvacuo, the residue is conbined with ice and tol uene
and made 25 al kal i n2™%i th cone. ammoni a. The phases are separated and the
aqueous phase is extracted twice nore with 800 nml of toluene. The conbi ned

organi ¢ phases are dr t nt is
ellnlnated%ln vacuo. kfd?gg ﬁgﬁ?&?éé&?ﬁ%?#h?@% §§r§0%tﬁg% 2? %

3-(2- ethoxycarbonyleth@&#éﬁﬂ9©d4t9Zﬁbthbaybh@nNkPezzwébﬁpBDmpambume (14) 35
148 g (0.6 nol) of et@g{lgagﬁb@oz§ (2- net hoxyphenyl ) 2- met hyl but anoat e (13)
and 119 g (1.2 nol) of ethyl 1 - 37 acrylate are dissolved in 250 m

of abs. ethanol and refl uxed for 6 h. Then the m xture is concentrated by
evaporation in vacuo. The residue is again taken up in 300 mM of tol uene
and once nore concentrated by

~
N
—_—
NS
22 23
and

15 c) the amino nitrogen is debenzylated to obtain

the methoxybenzomorphan derivative 24



5 exaporation in vacuo. 210 g (100% of the desired product are isolated as
“an oil. Exanple 3: 2-(2-nethoxyphenyl)nethyl -3-nethyl-410 pi peri done (15)
210 g (0.6 nol) of ethyl

3- (2- et hoxycar bonyl et hyl ) am no- 4- ( 2- net hoxyphenyl ) - 2- met hyl but anoat e (14)
are dissolved in 3 1 toluene and first abog¢ 100 ml of a 15 sol vent/water
m xture are entrained. The m xture is cooled to about 70 C, conbined with
80 g (0.7 nol) of potassiumtert.-butoxide and heated for 30 mn. to 105 C,
while the ethanol formed is distilled off. Then the mxture is left to cool
and. the solvent is 20 elimnated in va~cuo. The rgsidue is conbined with
400 m of ethanol and 2000nm of % sQdi-ym hydr oxi d@ squt'MmHand refl uxed
for 3 h. The al cohol is ellim fiated in o and t he|] agupouy phase is
extracted three tinmes w g My ). The conbi ned
organi ¢ phases are drie{ e gnesi um sulphat e, $o0l vent is

S
(+) - 4-et hyl en-2-(2-met hoxyphenyl ) net hyl 3, 3-di net hy
g (200 mmol ) of ethyl-tripheay! phosphoni um brom de ar? suspended in 200 m
of absolute 35 tetrahydrof ur&n and conbi ned under nit 6gen with 80 m of a
2.5 N solution of n-butyl-lithiumin hexane. - 38 The mxture is
stirred for 30 mjny,at 30C, and then conbined with a solution of 23 g (93
mol ) of the piperidone (+)-6 in 100 mM of THF. This is then left to react
for 12 h at anbient tenperature, 100 Ml of 5 water are added and the THF is
el i m nat edgi n vacuo. The residue is extracted three tines with 200 m of

et hyl acetate and the conbined organic extracts are washed again with 50 ni
of water, dried overdndgi $RERAUSHIRF 24rPd HehQ JPGREP™MPEPBRARN nated in 10
vacuo. The residue idGepisatiwvs ©vere ai ddBstegol um (300 m of silica gel; 4
1 cycl ohexane/ ethyl acetate 3:1). The desired product is isolated as an oi
inayield of 17.4 g {729% . 15 The foll owi ng was prepared anal ogously to
Exanmpl e 4: 2-(2-net hoxyphenyl ) net hyl - 3- net hyl - 4- met hyl enepi peri di ne (16) 20
20.1 g (56 mmol) of nethyl -ti phenyl phogphoni unHQr om de, 6.q49 (56 mol ) of
potassiumtert.-butoxide and ¥4 g (4 hﬁ%@l) of o N~

2- (2- met hoxyphenyl ) met hyl - 3netlhyl -j4- p{ peri done (15)
are used. The product is cr
Yield: 13.1 g (87%; nelting
(+)-4-ethylene-N-fornyl-2-{2n
{{+)-8) 30 3.5 g (12.6 mmol ) of
(+)-4-et3ﬁlene-2-(2nethoxypheny|2

-pipefridine ((+)-7) 74.2

Et hyl - 3, 3-di net hyl -gpi'peridine (7) are

stirred fh 20 M of. n-butylformate for 4 h at 80C. The m xture is then
evaporated down in vacuo. 3.6 g 35 (100% of the desired product are |eft
in the formof an oil. - 39 The follow ng was prepared anal ogously to
Exampl e 5:

N-for myl - 2- ( 2- mePRoXSPhERST) nERRyPTSSRBE NITVARELRY ERL2SPBefPdfne (17)

process for preparing norbenzomorphans of general
15 formula 1

wherein



58,9 (34 mmol) of 2-(2-nmethoxyphenyl)nethyl -3-net hyl 4- net hyl ene- pi peri di ne
(16) as base and 30 m of n-butylformate were used. Yield: 9.1 g (100% as
an oil. 10 Exanple 6:
N- benzyl - 2- ( 2- met hoxyphenyl ) net hyl - 4net hyl - pi peri -3-dene (22) 6.0 g (250
mmol ) of magnesi um chi ps and sone i odi ne are placed in 150 m of ether.
To this are added dropw se 31.32 g (200 mmol ) of 2-net hoxybenzyl chloride
in 50 mM of ether so that the mxture 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 mmvl ) of N-benzyl -4net hyl - pyri di ni unbrom de
in 100 M of ether cooled to -10 C under nitrogen. The mxture is left to

react for 2.5 h. Thgn t@kﬁﬂdﬂ&;}kﬁﬂ&é% Herldr £l | oRfldes 19 @Orsinof a

10% amroni um chl_ori sol ution e rgani ¢ phase is, separated off and
the’ aqueous. phadd SesbaR: Fod i hica e AP £00 it SehfbrtS THas
conbi ned or gani cqrithsaomy efdra &k fimmera tEgnestaoh o phiattle and t he sol vent

is elimnated i i i dation,ct rotary tor is
venti] at e 30 Wit PSRIARER S AR R Y BRI B0 1 T 250
of nethanol anddem®tes Z50 Gaoldlikufl sudikentdrohyiiriitie presoEee obfan N
sodi um hydr oxi d%llf)ﬂ}l!ﬂdl%ﬂra%eadd%ef%ﬂftélr&iﬁ@léﬂf@r&gﬂé‘hghén&t RT
and evaporated down in vacug., The ‘agueous 35 resjdue is extracted tw.ce

with 150 m of &9fdr PHefaned oo s imat NI X PHakae s e eht RALRAVEST s,
extr evgpo_rati In len W h | S-glzérﬁﬁigltﬁéh&dﬁ hl 1P el @%ﬁ%{#r @ﬁﬂﬁita@ agd
extracted five ti t 0 roc ic acid,, conbj ne
aqueous p%ése ié"#ﬁ%ﬁ'ﬁ’rﬁ’&@r %la}r}i% rﬁl]?/ﬁ%?ag@(rj‘f dﬁ%oqb%hg%r%m‘é‘b]?ﬁ??on
and extracted twimck iw tthe? @raderafe eifhyd @sbicineg ddwentcowtvicledisr gani c

phases are dri e et SROVASHB LAY oS A0Fha N SRhVED! |

elimnated in vacuo. The residues purified atton over 200 m of
silica gel (eludmnctaans ) preferaplpsin tie thresrnee eof produtikabie
obtained as_an GidtalPRIBydhide Jaex iRtdtalvel ditd MibstH pret&payty. PiSthe

di met hyl -6, 7- benzonor phan ((-)-9) 3.6 g (12.6 pm of )
(+) - 4- et h¥Pene- @ . ﬁ@%&%@%ﬂﬁf > 37 PR HNE - PRt iRde
(8) are conbi nedarbddxydn drladifd rexdwnedasiphaivve asf yamer 20D sbiwtied $or 3 h
at 80 C. The reacti.on m'txtd.lre is cooled and poured onto 50 g ice,
neutralised vvitr%sarﬁ’?oor%aaeand extracted twce with 100 mMl of ethyl acetate.
The conbi ned organic extracts are washed again with 50 m of water, dried
over MgS04 and thegrﬁisol vent is elimnated in vacuo. The residue is
purified over a flash colum (50 m of sigkica gel; 750 m of cycl ohexane/
ethyl ace2fte 3:1). The dgsfred products_js isolated as an gil in a yield of
2.1 g (58% . 30 The foll pwi ng are prep%edﬁnal ogously to ‘Exanple 7: Var®

N-formyl - 4' - met hoxy- 5, 987 et hyks B, 7- bertd@nor phan (i 35 5 .
of N-fornyl-2- (2-metho nyI ) “met hyl - 3- fethyl - 4-met hyl ene?p
(17) and 30 m | 1 - AR-0f nethanesul phoni ¢ acid are used. g.
of the desired product (oil) are obtained as a m xture of 90% a- epi ner
10 % (3-epiner. 5 N benzyl-4'-methoxy-9-net hgyl -6, 7- benzom)rphan-gxal ate
(230X) 25 32 3 3

Q g Nl 90 Mmool )
Nped| di nk

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 an alkanol and most

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



g (100 mmol) of N-benzyl-2-(2 10

'nethoxyphenyl)nethyl 4- met hyl - pi peri -3-dene (22) and 100 m of

met hanesul phonic acid are used. The residue is dissolved in 100 mM of

met hanol and briefly boiled with 60 g activated charcoal and suction
filtered while hot over silica gel. The sojyent is elimnated 15 in vacuo,
the residue is dissolved in ether and the oxalate is precipitated with
oxalic acid. 30 g (75% are obtained; nelting point: 152 C (MK 1-11). 20
Exanpl e 8: 4'-nethoxy-9-nethyl -6, 7- benzonor phanoxal ate {240X) 30 g (75
mol ) of N benzyl-4'-nmethoxy-9-nethyl -6, 7benzonor phan-oxal ate (230X) are
dissolved in 600 mM 25 of nethanol and hydrogenated at 60 C and 5 bar on 3
g Pd/charcoal (10%. The mixture is cooled to 5 C and thg precipitated :
product is suction filtered. 17 g (56% are obtaineg, nglting point: 250 C

(MK 115) . 30 Exanple 9: Rao
(-)-5-ethyl-4"- nethoxy-9,9-dinethy| &, 7benzonor phan ( -)-100 35 2.0 g (6.9
nmol ) of (g)-5-ethyl- -form§l- n&fhﬁny 9- di net hyl - anpr phan (9)
are dlssolved in 30 . -4 ’3f]_ n- prepanwl and Qeat d h 10 m of
cone. hydrochloric acid_i e owave at 300 Vﬂtt en the

solvent is elimnated | S
water and 5 extracted Fwith 20 M of et hyl ace which is
di scarded). The aqueous phase is neutralised with cg anmoni a and
extracted three tines with 20 ml of ethyl acetate. The conbi ned organic
extracts e dried over MyS04 and the solvent is elimnated in 10 vacuo.
The resid is dissolved in &etone and the hydrochl orggle i s precipitated
with ethereal hydrochloric acid. Yield: 1.7 g (82%, nelting point: >250 C,
[oc] Das - (-) 43 . 0 (c=1 in methanol) . 15 The follow ng is prepared
anal ogously to Exanple 9: 4'-nethoxy-5, 9-dinethyl -6, 7-benzonorphan (19) 4.8
g (18 mmol) of N-formpd 4' - met hoxy- 5, 9-di net hyl 20 6, 7- benzonor phan (18), 50
n1 of n-propanol and 50 m of conc hydrochl oric acid are used. The m xture
is refluxed for 8 h. Yield: 57 s converted _with oxalic
aci d into%§he cor r &9pdhtf (4$5d/aﬁﬁ%§%5a. CEIVRFLVRgC BogﬁPeBPT229
C. 25 Exanple 10: (f-drn(dR%6-%us@ﬂ‘ﬁp@bséjgtﬁllmtﬂbj\gd:téd7benzhébrphan

((-)-19) 9.5 g (41 0 I (o] han
(19) are dissolved dﬁé@% rén i et magr}fg %o |Qn%dcgn%%§g gﬂ% ?ﬁ
of R- (+) -tartari dnestd so¥wenty ystmresquaal@lspmat@@ alepbabu:oﬂrh | ter ed

and recrystal | ised fyqmgt odd¥issh & b2t GpBefdfab1yMeht EBGuRALNL:
236 C, ee > 98@6(detern1ned 5 by NVR-spectroscopy using the free base by

the addit#8n of shi¥ trlk%éé'?ﬁ&)en%é)ﬁa‘?tl?aa‘fjec'?]shdl%%%?\?éﬁg CQmPOHBd B

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



.in yater, the base is |iberated with potassium carbonate and extracted
twce with 50 ml of ethyl acetate. The conbi ned organic extracts are dried
over MgS04 and the solvent is elimnated in vacuo. 5 1.6 g of the free base

are obtained. Exanple 11:

(-)-(I'R 9a)-4'-hydroxy-5, 9-di net hyl - 6, 7hergonor phan- hydr obrom de ((-)-4aBr)
10 1.5 g (6.5 mmol) of (-)-4'-nethoxy-5,9-dinethyl-6, 7benzonorphan ((-)-19)
are refluxed with 15 m of 48s hydrobrom c acid for 2 h. Then the m xture
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 hydrobrom de
(anor phous precipitate). 20 The following is prepared anal ogously to

Exanpl e 11: 4'-hwndroxy-9-net hyl -6, 7- benzonor phan- oxal at ehydr obrom de (Saar)
9.5 g (31 mml) of 4'-nmethoxy-9-nmethyl-6,7 25 benzonor phan-oxal ate (240X)
are first dissolved in a little water and converted into the free base with
7 g potassi um car b8hatke PRpeFiidpnee deyizptiye 86 tisr eandmidsied tand00 ni

of ethyl agetate aaecamso&%&eea usdeld Bioiat ed fxatibe IR ek gani ¢
phase. Then 30 30 % g dro rom c acid are added. 6 1 (70% of the
desi red hydr obr oni Bee erahLyi th RePEERGRSS b @ppdkall alevanpl e 12:
(-)- (IR 9a, 2"S) - 2- hgdrbeidy Oty)anr oppirganiyda@iyt ardt diom! e feradignziaior p

hanhydr ochl ori de ( 4bC1 2.5
iy oxy- =, SEBEBERBene o sBas e UMY 5 i 7 PILammILugns
suspended i n 15 nl ouf sdilwknbr mrmtha‘ne amecf@rmrhiefdmtdw mBixturd of a

Nmet hyl hol | ne Q rrrfé'.ra el ol ed 4t

sol uti orrIDlo g}éﬁ%ﬂg cﬁ'a?n § glc%er?;y 2 %&&or@c%ﬁﬁ'&hﬁ%ri de
in 10 m of d| chI oﬁﬁﬁeﬂ‘ﬁ&ﬁepi@fﬂfé y da@dea @t&m water mbdtire s
stirred for a furth@thBQeatangat tod obt aG AMRihRe &oMids ptihdiin, @fpl%)é\i'ldone

hydrochloric acid and thg g ni,c ph%se is s &r&}‘te of f . r%esnl c phase
is dried 15 over MjS68T EREIYBII¥AL Ofs I&PEH &, Sdlo resi due

is taken up in 40 wkobhtE&HF. afid bbltioslelllltyi Q:mlearcxbxa@ﬁ:(brﬁiﬁmgg a(dﬁi mol ) of

Li Al H4 eupon th r m xt s, left t

react for 30 mn, dti%gP% %%Hof Ra er an(?%gﬁg& (S:fl d 10506"' ted

hydroxi de sol ution are added and the inorganic precipitate is separated
off. The precipitate is washed with 100 plr,of THF and t he conbi ned or ganic
phases are concentrated by evap(S‘ratr on ifn vacuo. The resr@lue is tetkeh up in
100 25 mM of ether, dried over N ‘ et he hydrochl oride_is-pregipitated
with et hereal hydrochl oric aC| d. al s _arg separpt edfof f ] washed
with aceto Yi el d: 0,69 55 ek thgg” poi nt . 227 C,  allas 3.3
(c=1in fe hanol) . 30 ‘I’he lol | ¢l ng are prepared anal 0gOjl« Iy to anpl e
12: (-) - (1R 9a,2" R) -2- (2"-Renzyl oxy) propyl -
- hydr oxy5, 9- di net hyl - 6, 7- benzonor phan- hydr ochl ori de ((- )35 4cCl) 4 - 45
0.75 g (2.5 nmmol ) of
(-)-4"-hydroxy-5, 9-di net hyl -6, 7benzoifor phan- hydr obrom de ((-)- -¥aBr) and 1.1
g (5.5 mol) of (+)-R-2-benzyl oxypropionic acid chloride are used. 5 Yield:
79 (6520/8, rreltig%dpoi nt: 217 C, [a]DZS (-) 76.1 (c=1 in nethanol).

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



(-) ¢ (IR 9a)- 4' -hydroxy-5, 9-dinethyl-2- [2- (2phenoxy)ethoxy]ethyl

‘L6, 7 benzonnrphan hydrochl oride 10 ((-)-4cCl) 0.75 g (2.5 mmol) of
(-)-4"-hydroxy-5, 9-di et hyl - 6, 7benzonor phan- hydrobrom de ((-)-4aBr) and 1.1
g (5.5 mol ) of phenoxyet hoxyacetyl chloride are used. Yield: 15 0.2 g (20%
anmor phous powder . - 29 -

(-)-(1R 2"S)-2-(2"-benzyl oxy) propyl -4' - hydroxy-5, 9, 9tri net hyl -6, 7- benzonor p
han- hydrochl oride ((-)-2bCl) 20 1.6 g (6.9 mmol) of
(-)-4"-hydroxy-5,9,9-trimethyl 6, 7-benzonorphan ((-)-2a) and 2,3 g (11.6
mol ) of (-)-S-2-benzyl oxypropionic acid chloride are used. Yield: 2.1 g
(7399 , nelting point: 254 C, [a]DzZS_ 25 (-) 20.7 (c=1 in nethanol).
(+)-(15,2"R-2-(2"- benzyloxy)propyb/fn’hydroxy 5,9, 9tr|neghyl 6, 7- geﬁnonorp
han- hydrochl ori de ((+)- ZbQ%) 30 1.5 g (6.5 nmmol ) of

(+)-4'-hydroxy-5, 9, 9-trigrethy dgnzonor phan ((+)-2a H .6
mmol ) of (+)-R- 2- benzyluxypr-plo dci d chtovi de are uped 4 g
(52@6 , mekting point s 35 (+) 20.3 (c=1 a -

( ) (1R 2"R)-2-(2"-benzyl gxy) propyl -4' - hydroxy-5,9, 9tri me hyI
han- hydrochl oride ((-)-2cCl) 1.6 g (6 9 mmol ) of
(-)-4'-hydroxy-5,9,9-trinmethyl5 6, 7-benzonorphan ((-)-2a) and 1.5 g (7.6
mmol) of (+)-R 2- benzyloxypropléﬂic acid chloride are used. Yiel38 1.7 g
(59% , nelting point: 245 C, [oc]Das (-) 96.5 (c=1 in nethanol). 10
(+)-(15,27g) - 2- (2" - benzyl oxy) propyl - 4' - hydr oxy- 5, 9, 9tr|nethyl 6,7-p9ﬁzonnrp
han- hydrochl oride ((+)-2cd) 1.6 g (6 9 mmol ) of 2
(+)-4'-hydroxy-5,9,9-trinmethyl 15 6, 7-benzonorphan ( (+) N2a) and
(11.6 mmol ) of (-)-S- 2-benzyl oxypropionic acid chloridegareydsed ¢l d:
2.0 g (7099 , nelting point: 245 C, [ac]p2s (+) 97.8 (cfl i ). 20
(-) - (IR, 2"S) -2- (2"- (2"'-fluorobenzyl) oxy) propyl -2 R*

hydr oxy-5,9, 9-tri net hyl - 6, 7- benzonor phanhydr ochl ori de ((-)|-dC1) 0.8 g (3.4
mol ) of &5) 4' - hydroxy-5,9,9-trinmethyl 25 6, 7-benzonorphan ( (-) -2a) and
1 .49 (6775 mol) of (-)-S2-(2'-fluorobenzyl)oxypropionic acid chloride
are used. Yield: 0.9 g (6199, nelting point: 212 C, [a] Das _ ( 38" 24 . 7
(c=1 in nethanol ) . 30 (-) - (IR2"R) -2- (2"-

(2"' -fluorobenzyl ) oxy) propyl - 4" hydroxy-5,9, 9-tri met hyl - 6, 7- benzonor phanhydr
ochloride ((-)-2eCl) and, g (2,3 mol) of {-)-4'-hydroxy-5,9,9-trinethyl 35
6, 7-benzomorphan ( (-) -2a) and 0. 6 g (3 . O mmol) of

+)-R-2-(2' -
(+)-R-2 (%0 fIuorobquyleﬁgxg&gglggégegfég%gglgé;dgr 38" or the isomer

6, 7- benzonor p

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



., I+ 47 are used. Yield:
88.4 (c=1 in nethanol)

(7099, nmelting point: 145 C, [a]DZS - (-)
.5 (1R, 2"S) -2- (2"- (4 "' -fluorobenzyl)
oxy) propyl-4'" hydroxy-5,9, i met hyl - 6, 7- benzonor phanhydr ochl ori de
((-)-2fCl) 0.8 g (3.4 mml) o -)-4'-hydroxy-5,9,9-trinet hyl 10

6, 7- benzonor phan ((-)-2a) and 1.4 g (6.5 mgl) of
(-)-S-2-(2"-fluorobenzyl)oxypropionic acid chloride are used. Yield: 1.0 g
(68%, nelting point: 250 C, [a] Dzs - ( _) 21 . 9 (c=11in nethanol )

15 (-) - (1R, 2"R) -2- (2 - (4 -quorobenzyI ) oxy) propyl -

hydr oxy-5, 9, 9- trlneth benzonor phanh chl.orid -2=C

0.5 g (2,3 mol) of - fr2b1ﬁ§HF5k§85%§%§oﬁﬁ#%ﬁ %7§%éﬂkéhﬁ?pﬁﬁﬁ“(o%
-2a) and 0. 6 g (3 . i6snaolid eddit)ioR Zal2 -fIuorobenzyl)oxyproplonlc aC|d
chloride are used. Yield: 0.6 g (58%, nelting point: 128 C, [a] DZS - (-)
95.4 (¢c=1 in nmethanol) . 25 ( -) - (1R 2" S) -2- (2" - (2" , 6 "' -dif

| uor obenzyl ) oxy)

propyl - 4' -dhydr oxy- 5, 9, QHtrlneth.r'é 7- benzonorphanH%drochloPlde ((-)-2hC1)
30 1.5 g (6.5 nmmol ) of &-)-1'-h droxy-5,9, 9-tri nmet hwl 6, ~7- hénzonor phan (
(-) -2a) and 2 .4 g (

g
i
(

(-)-S—2-(2',6'-dif|uo obeuzyl nrop|0n|E acid ckl o 8 dsed. Yield:
2.0 g (68%, nelting pafyit : A5 C, [a]D25 - (-) W#2.8 (CZ1 in nethanol)

- 48 (-) - (1R S) -2- (2"- (2""', R R=CH, or CH,-CH
6 " di chl or obenzyl ) oxy) p? opyl - 4' hydroxy-5,9,9-trinethyl6,7-benzonDrphan-hyd
rochloridg ((-)-2id) 5 2.3 g (10 mol) of (-)-4'-hydroxy-5,9,9-trinethyl
6, 7-benzonorphan ( (-) -2a)3gnd 3 . 2 g (12 mmol) of (39
S-2-(2',6' -dichl orbenzyl)oxypropionic acid chloride are used. Yield: 2.8 g
(58%, nelting pointznd60 C, [oc] Das _ ( _) 14 .1 ( c=1 in nethanol )
10 (-) - (1R, 2"S) -2- (2" - (2 "' -nmethyl-benzyl) oxy) propyl-
hydr oxy-5, 9, 9-tri nmet hyi - 6, 7- benzonor phanhydrochl oride ((-)-2Cl) 15 0.8 g
(3.4 mol) of (-)-4' ghydhexplkehed30r bbebiyld, fidienzenwid@iy (rdadt ida)

and 1.4 6. 5 mmol t en onic,acid
chlori deglaér e used. Yl}Lgl 8p(:6})§§ﬁ%’5§0}{)rn%ng$eﬁ§‘t% Z#%{ijfgpl c'IZ’d:l [ o::] Das _
(-) 10.90 (c=1 in nmeebdaslipn salt thereof and the free base of type 39

1R, 2"S)-2-(2"- I | h .9, I 7-b
én;ognrphan)ZS gydrg%ﬁlgggéély%H)QéYEB;%Qﬁhnﬂc?éﬁﬁR%%nﬁ 3§Eéféf§gfy'lg

(-)-4'-hydroxy-5, 9, 98t FRAEORPPESE- Mﬁi—’@ﬁ@ﬂ?ﬁé’na@@ FoEh P&?ﬁﬁezr@lgy(m mol )
of (-)-S-2-(2 -cyclohe&maebh@eyl)aweopl @&GCSwgféc@ﬁd)rudi% FHb@ahel a@ﬁsln

ILSLgnoﬁ g9 (529, g%gkkg n%hezégpgrlh %roéén-Jléa a (c=lin

formylating agent - preferably n-butylformate - and
the reaction product of type 40 or the

corresponding stereoisomer is isolated

25

30

CH, or CHCH;,4
39 40

R=CH, or CHCH;,



(-) - (IR, 2"R) -2- (2" -cycl ohexyl net hoxy) propyl -

" hydr'oxy-5,9, 9-tri net hyl - 6, 7- benzonor phan 35 hydrochl oride ((-)-21C1) -
49 1.9 g (8.2 mmol) of (-)-4'-hydroxy-5,9,9-trinethyl 6, 7-benzonor phan
((-)-2a) and 2.0 g (10 nmmol) of (+)R-2-(2'-cycl ohexyl nmet hoxy) propi onic acid
chloride are used. Yield: 1.7 g (49%, nel{ing point: 140 C, 5 [oc] Dzs _ (
- ) 92 . 2 (c=1in nethanol ) .
(-)-(1R)-4" - hydroxy-2-(5"-phenoxy) pentyl -5,9, 9tri net hyl -6, 7- benzonor phan- hy
drochloride ((-)-2nC1) 10 3. 0 g (13 mmol) of (-) -4" -hydroxy-5, 9,
9-triniethyl 6, 7-benzopor phan {(-)-2a) and 3.2 g (15 mol ) of
5phenoxypent anoi ¢ &89 chloride are used. Yield: 2.4 g (44% , nelting

point: 149 C, (a)D25 - ( ) 74 6 (c= 1 15 in methanol). (-) - {1R - 4

- hydroxy-2- (2"- h eth
ethyl 5,9, 9-tri met h%) h% benz rmrp nyc-ldrzlooc T PRI ©%0 5hE ¢ (8 7
mmol ) of (-)-4'- hyd:oame@oglcnrg |amnm16607nd:zer‘rzowﬁ)rmmt¢f{l vigh)aand 2

11 mol) ef 2phenyl d. '480
el Ty Soi abneotrthdaniasaaia 3 Rulll o il dbdl. dietdaiyg 0 (198

- 4' -hydroxy-2- (& W)I ﬂh{l dge - dissolved in an inert
?t ;i ZEt Eyg-& 7-gegz§@mremanh @t@’ﬁé@ﬂﬁkﬁj y & (d HalZtdnatdd 1 dﬁo(:érﬁoﬂm)'(% of
-)-4'-hydroxy-5, t enzo an g

mmol ) of 4phenoxyb ngmpé/?eém (?qud’e’é’rg)’tfg’gc? cgﬁ‘%tr%an% 7 @naB

melting point: 250 @cl{ma]tm Pprodudd?2 .40 t(),q:xal 41 reshbnbhy. £86m -
(-)-(1R) (2 - ben I 9,9trimethyl -6, 7- benzom)rphan h
ydr ochl orlfde ({-)- %E"(’I%(@f%g%éo(nld' c%r%q?% 7 benzonor phan benzyi oxyacet yl
(62% , nelting p in nmethanol). 10 of (-)- 4 -hydroxy-5,9,9-trinethyl ( {-)
-2a) and 4 .3 g (22 mmol) of 2 chloride are used. Yield: 2.5 g oit : 253

C, [a] D25 - { ) 78 . 10 {C—l( ) - (1IR) -2- (2"- {ZRé'o', \
-di fl uor obenzyl oxyy _et hyI _R,, >
hydroxy 5,9,9-tri rreth\I* benz rphanhydrochl oride ( (- 1)
15 .
—>
RS
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 C1-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

norbenzomorphah of type 42 resulting from this
reaction is optionally isolated in the form of its

acid addition salt



.15 1.2 g (5 mol) of (-)-4'-hydroxy-5,9,9-trinethyl-6,7 benzonorphan ( (-)

-2a) and 1. 1 g (5 muol) of 2- (2' , 6' difluorobenzyl oxyacetyl chloride
are used. Yield: 1.5 g (68% , nelting point: 246 C, [a]DZS - (-) 71.0 (c=1
in methanol). 20 (-) - (1R -2- (3" - (2 " , 6 "' -difluorophenyl) propyl
) -4'" hydroxy-5,9,9-trinethyl -6, 7- benzonorpphanhydrochl oride ((-)-2rCl) 25
1.9 g (8.2 mol) of (-)-4"-hydroxy-5,9,9-trinethyl 6, 7-benzonorphan ((-)-2a)
and 1.7 g (8.3 mmol) of 3(2',6'-difluorophenyl propionic acid chloride axe
used. Yield: 1.6 g (46%, nelting point: >250 C, 30 [a]DZS - (-) 68.6 {c=1
in methanol) . Exanple 13 : (+) - (1R 2"S) -2- (2"-benzyl oxy) propyl-4.
hydr oxy- 5- nmet hyl - 6, 7- benzonor phan- hydrochl ori de ((+) 35 5bCl) and
(+)-(1S,2"S)-2-(2"-benzyl oxy) propyl -4 - 51

hydr oxy- 5- met hyl - 6, 7- benzonor phan- hydrochl ori de ((+)5cCiyR 5.1 g (17 nmol)
of 4'-hydroxy-9-nethyl-6,7 5 bEg;onDrpham-oxalate-hydrobragide (Saa%) and
1.7 g (17 mmol ) of N-nethylnnrpthine ar e\di ssol ved in 20 o of DMFand

5

cooled to 55 C. A solution of 3.5%g (19 ) of (-)-S 2-berjzyfoXypropi onic

acid, 1.8 g (19 mml) of nethyl chl ofofogymate and 2.0 g (19-Rqp 10 of
N-net hyl norpholine in 20 m of diehlgrongt hane—prapared a 'Fomﬂy
added dropwi se thereto. The m xt : to react for B ent
tenperature, the solvent is |arg¥ prrat,ed in vacuo, the resfduekis

taken up in 60 ml of 15 dichl oronethang, eftracted twice with 20gf of 2 N
hydrochloric acid and once with 20 Ml ef water. The organic phase is dried
over MySOfdpand the solvent is elimnated in vacuo. After the addition of a
little ether the product crystallises Q@t (rmelting point: 20 11Q4 ), IS
suction filtered and taken up in 80 ml “of THF. To this solution are added
0.8 g (21 mol ) of Li Al H4, whereupon the tenperature rises to 35C. The

m xture is left to_react for 1 h, conbined wth 25 mM of water and 25 m of
40~ sodi um tartrat &%ol ution. 25 The organi ¢ phase is separated off, the
aqueous phase is extracted twice with 100 ml of ether and the conbi ned

or gani ¢ ppases axe sGo t avaporaty i . [ S

t aken up ?% 100 m Jgf qgﬁh@et{e? s?%lrle%nger rr&ggllﬁée)\g? u%%?%ﬁa?éggnggghgagsh’
hydrochl ori de i s peécitilitatd@df thetHaredisguerehdbei eepardtethancayst al s

?: )e ngcir at ed EI f @(@glﬂeﬁ:clﬂ-?fﬁvﬁi I;iéleflsé rza%a gﬂ@pa%é-(ﬁél%agg(éﬁihef free
- are obtained, nelting point: : ~ . . =1,i

nmet hanol ). The nnt%ﬁnﬁqmﬁﬁﬂh%ba %ﬁ?(ﬁﬂﬁxﬁﬁ?ﬁéikg% re%%pﬁiﬁ?V%ﬁ,wﬂﬁB Blse
was |iberated and chrichstaddyapeedt{i3) cpmpdincd gepreféhybly with- ah2
acet at e/ cygl ohexan 3. ny4r | or i i LN precipi wit.h

et her eal %@/dr ochl orq'lngzor?cﬁndlwgfcg% a?gcp/c)“(?%%td{egrféf_%g%i]%r vé'(fg%t %%ﬁség,grr%‘ﬁf i ng
point: 241 C, (a] Bsd | Andxhe (@eavagermredety ofstyphe #381 Eewi ng are

prepared anal ogouslysdigdegmple 13: (+) - (1R 2"S) -2- [2" - {2 """ , 6 "'
-di fl uor obenzyl oxy) ] 10 propyl -4'-hydroxy-5-nethyl -6, 7- benzonor phan

25 H
R}O. ¢ H H\ : N,
N
4
R* - R
R® RS
[
30 R® N
42 43
k) the cleavage product 43 is reacted with a
35 compound of type Z-CHRg-R' wherein Z denotes a

secondary amino substituted leaving group



,hydrochloride ( (+) -5dCl) and (+) - (15,2"S) -2- (2"(2 "' , 6 "'

-di fl uor obenzyl oxy) ) propyl -

- hydr oxy- 5net hyl - 6, 7- benzonor phan- hydrochl ori de ((+)-5ed) 15 4.0 g (14
mol ) of 4'-hydroxy-5-nethyl -6, 7benzonor phan- hydr obrom de (Saar) and 3.0 g
(14 mol ) of (+)-R-2-(2',6"-difluorobenzyl @3y)propionic acid are used. 0.3
g (5% of (+)-_Sdd are obtalned melting point: 122 C, (a]Das - (+) 20.90
(c=1 in 20 methanol) and 1.8 g (30@6 of a mxture of (+)-5dd and (+)
-5ed, neltlng point : 194 C, (a] Dzs - (+) 42.2 (c=1 in nethanol). 25
Bmmﬂe14 (-)-(1R | 2( ]g@

et hoxy] ethyl-6, 7- béﬁg%gggéﬁ§% gggoggbr%h%h a% %ﬁ%ﬂfﬁfﬁe' e Q%éy nmol )
of ( )-4' - hydr oxy- 5, 919 %FFn@Fh?PSGrGa’P«lEeﬁ% ((pr)e@er)a 1.5 g
(7.5 mol) of 2 (2-pheporyhetBasyhahbyuibhehbde arernd se0lagbidy 20 M of
DMF, a catalytic quantbéy 9% Kl and 1 g potassium carbonate are added. The
m xture is stirred for B4R 130 C, and then the solvent is 35 elimnated
in vacuo. Bhe residue is taken up in 100 m of water, extracted three tines
with 100 m of f - 53 ethyl acetate and the conbined organi c extracts
are once again washed with 50 m of water, dried over MySO4 and the sol vent
is elimnated in vacuo. The residue is dissolved in 40 ml of ether and the
5 hydrochloride is precipitated with ethereal hydrochlogic acid. EhﬁLﬂv 1.4

g (50%, melting point: 190 C, [a]BR5 - (-) 81.1 (c=1 in wetha of) . 10 The
followi ng are prepared analpgeusty¥ to Exanf(ﬁ4§4F¥(+) - (19

- hydroxy-53,0 9, 9-trinethyl 4 2 " .
phenoxy) et hoxy] et hyl -6, 7- A\nor grein- hydr ochit#ri de ( ( f5 1.5 g
(6.5 mmol) of (+)-4'-hydrlg 9, % trlnethyIG 7- benzonorpha a) and

1.5 g (7.5 mol) of 2(2-phe oxy et hoXy- et hyl chl ori de are used. Yield: 1.8 g
(64% , nelting point : 190 C, [Ra] D25 - (+) 81. O 20 (c=1 |anEthanoI)
(-) - (IR 2"S) -2- [2"- (2"'-cyanobenzyl)oxy] propyl -
hydroxy-5,9,9-trinethyl -6, 7- bey gonnrphanZS hydrochloride {(£)220C1) 0.8 ¢
(3.4 mmol yeof (-)-4'-hydroxy-5,9,9-trinmethyl 6, 7-benzonorphan ((-)-2a) and
1.0 g (3.7 mmol ) of 2(2'-cyanobenzyl)oxypropyl S-nethanesul phonate are 30
used. Yield: 0.2°%§ (13%, nelting point: 234 C. (-) - (1R) -2- [2"- {2

"' -cycl ohexyl oxy) ethoxy] et hyl -

hydr oxy-5,9,9-trimeth enzo phan35 hydr.oc ride xC

54 1.0 g (4.3 mol) %? fé?cg Vg%x? 5°8Pg! ﬁ&ﬁﬁ’éﬁ ?‘(‘J{D(éilfﬁrﬂﬁﬁﬁ%
((-)-2a) and 1.1 g (5Y4denot¢so& 2e2ondpclyo hew yloo xyi atdgmiy kﬂﬂﬁ@dlﬁﬁﬂﬂd(ﬂ;
are used. 5y _eI d 0. g.l?i_Z;/?; oug‘EI %:QQEQ??&S/ %%‘lo% é'x[%luc@?%ss (-

71,1 ( c=L in rrethano?
6- di f | uor ophenoxy) etcﬁB;(?]rlne, bromlne, iodine or an organlc sulphonate,

et @{I }243 hyd;L gxy 5I 9p9efét§§119yEr@fiu@%&&@&h&ﬂ%&ﬂ%ﬂ&&rﬂ&gj AR ( (-)
o~ o r n n
({- ))2a) agd(Z 8 g ()cé ﬂﬂé?% FRE}@E&%X an% sler&%e tly t:hee cza(g: orPya
2(2'-(2, 6-difl uorophenompdahlioxy- ecdycell ani dheakcempound (-) -2xx as

25 shown above
JH
H N YC(O)R'
30 R —
RS
RG
_ 43 25

35

or



15 ysed. Yield: 2.3 g (49%, nelting point: 183 C, [a] Dzs ( - ) 73 . 3

“(c=1in nethanol ) . (-) - (1R -2- [2"- (2, 6-difluorophenoxy) ethyl]

4
20 hydroxy-5,9,9-trinethyl -6, 7-benzonor phan hydrochloride ((-)-2zd): 1.2 g
(5 mol) of (-)-4'-hydroxy-5,9,9-trinethyl-6, 7benzonorphan ((-)-2a) and 1.4

g (9.8 mmol ) of 2-(2,6 25 difluorophenoxy)sihylchloride are used. Yield:
0.3 ¢ (14@@ nmelting point: 241 C

(-)-(1R)-2-(2"-cycl ohexyl oxy) et hyl - 4' - hydr oxy-5, 9, 930

trinmethyl -6, 7- benzonor phan- hydrochloride ((-)-2aaCl): 1.2 g (5 mml) of
(-)-4"-hydroxy-5,9,9-trinmethyl-6,7 benzonorphan ( (-) -2a) and 1.1 g (6.8
nol ) of 2cyc|ohexy|o(¥ ethyl chloride are used. Yield: 0.8 g 35 (41% ,
mel ting point [Wid] Dz axdghwde1o€c§annahefhamuuﬁ HC(O)I-R - 55
(-) - (1R -2- [g@&"- vﬁ'?ereltr?rﬁ' dé&%&’é@xyéREﬁm@é'YL Qﬁﬁﬂzh res 1t]
hydroxy-5, 9, 9-tri met hyl -6, 7- benzonor phanb rochl ori Eacéﬁﬁ 1.5
(6 4 ol ) of (SchiffRpgs2E. JQSQr?E‘P%%@hWGtI'FebEﬁ‘?BﬁBP hén)(‘@xf&% and

g (7. 7smol )srdwr2 (@odeert . - but yl oxy) et hoxy) et hyl chloride are used. 10
d 0.8 g (30%, nelting point: 209 C, [a]DZS (-) 72.4 (c=1in
anol ). Exanple 15:
(-)-(1R)-5-ethyl -4'-hydroxy-9, 9-di net hyi 2- (2- (2- phenoxy) et hoxy) et hyl -6, 7- be
nzonor phanl5 hydrochloride (3bCl): 1.0 g (3.4 mmol) of
(-)-5-ethyl -4'-nmet hoxy-9, 9di met hyl - 8, 7- benzonor phan (10)‘a.e refluxed W th

1 o for@ h. Thengkg xture 20|i g~Concentrated

by evaporggion in vacuo and it he repidue is dis ved tw W

et hanol and evapor ated doywr ayg Ehen it i-s—tmken up i
800 ng (4.0 mol ) of 2-(2 'L\ rthoxyethyl chloride iR
catalytic quantity 25 of K 0 i z
m xture is stirred for 4 h at 80 &: the solvent is elimnated iaf vacuo. The
residue is taken up in 100 m of®water, extracted three times with 100 m

of ethyl acetate and the conblngg organi c extracts are 30 agaitp, washed with
50 M of yater, dried over MySO4"and the solvent is elimnated1n vacuo.
The residue is dissolved in 40 m of ether and the hydrochloride is
precipitated with ethereal hydrochloric acid. Yield: 1.0 g (66%, nelting
point: 90 C 35 (dec@osition). - 56 Exanple 16:

(-)-(1R) -4'-hydroxy-2-(2"-phenylethyl)5,9,9-trinethyl-6,7-benzonor phan- hydr
ochloride ((-)2 adC 1) 51.0 g (4.3 mol) of '

(-)-4"-hydroxy-5, 9,19- toptnieirel 6y witieihs orine pheaaméwdrk oﬂahnand 1. 0 g (8 .3
mol ) of enyl acet e dj | v 20, m | ,3conbi ned
with a rm?@cul ar si gveéﬁ%)%ail]ﬁ eé &1-’ ‘g‘gtﬁl %}e %ﬁ%ng‘?% gI eRgullgr Si eve
is filtered 10 of f igdradwcdd | trate is combined with 0.6 g (9.5 mmol) of
sodi um cyanoborohydride and 1.2 ml of glacial acetic acid. The m xture is
left to stand for about 12 hours, conmbined with 20 m of 4 N hydrochloric
acid and evaporated down in vacuo. The

:T_

CHR,-R' AN SRR
H Nl N
25
R — R*
5
. R
. R R3 RG H
R =
Rg
30
(-)-2xx '

35



.15 residue is mxed with alittle acetone and the crystals are suction

filtered. Yield: 0.9 g (56~), nelting point: 250 C, [a]Das _ (-) g0.04 (c=1
in nethanol). 20 The followi ng is prepared anal ogously to Exanple 16:
(-)-(1R) -4' - hydroxy-2-(2"-phenyl propyl)-5,9,9trinethyl -6, 7- benzonor phan- hyd
rochloride ((-)-2aeCl) 25 1.0 g (4.3 mol-) 3& -
(-)-4"-hydroxy-5,9,9-trinmethyl 6,7-benzonorphan ((-)-2a), 1.2 g (8.9 muol)
of 3phenyl propi onal dehyde and 0.6 g (9.5 mol ) of sodi um cyanobor ohydri de
are used. Yield: 0.8 g (48s), nelting point: >250 C, [a] D25 (-) 75.10
(c=1 in 30 netha (1R "
phenylanlno)ethogﬁ%%?HEXégH%% %EPPﬁgnknFs Y éﬁﬁ% ééﬁ?%ﬁﬁ@d#ogﬁforlde
((-)-2aed 2) 35 apparsvlt te thg ekidlesp Pﬁ-r@pn from the present

(-)-4"-hydroxy- 5d888r1iptﬁ!thYE-I@wév@%UZQ%Drl%h@&ﬁx(e'ésl%ﬁ)p@ﬂ&éd Togk (5.6
mol ) of 2- (N—phﬁﬂgk E -terE - bu oxycarb% | am no -et §§§%5¥ chloride are
di ssol ved in 50 i Xpapd £t phds thes AsQF I IRF YR assi um
carbonat e & e added. pfb91dedtabéeﬂy Soirr ek bmrpbdezﬁflﬂlldétfﬂmhdMen t he
solvent is elim e n o h A 00 m of water,
extracted three gﬁﬁegrénné@ gg R% ?F ggﬁg#Faceﬁg %ﬁ% tilzl%mblned organic
10 extracts are dA¥enpgarn washed with 50 m of mater dried over MyS04 and
the solvent is elimnated in vacuo. The residue is purlfied over a flash
colum (120 m of silica, gel; ethyl acetate/ cyclohexane 1:1) and stirred
with 50 i of cofB. aﬂ?anEleoﬂ-‘Péefsn&& dsf GxP¥eafly madR1Eo HE t he

m >r<]t :.II’ e igodil ?é@dn%gbﬂBQhG&rﬁh&m @at\é@ten\.pr&to(Vja&fifcgﬂ I\Q?ﬁellw t4o 50hm of

et hy acetate ardi t he. or gan ase and .made al kaline with conc.
amoni a. i's eiiﬁaéteggPWrgg Fﬂnﬁbewgf 8 ﬂPQﬁIQQqﬁﬂneﬁ%ﬂ%W% the 20
conbi ned organlcpexbraCYs are dried over MgS04 and the solvent is
elimnated in vacuo. The residue is dissolved in 10 mM of ethanol and the
hydrochl oride is precipitated with ethereal hydrochloric acid. Yield: 0 . 7
g (27% , nelting point : 112 C, [a) Dzs 25 (-) 75.8 (c=1 in nethanol).
Exanpl e 19:

(-)-(1R, 2"S)-2-(2"-benzyl oxy) propyl -3' chl oro-4' - hydroxy-5,9, 9-tri net hyl -

- benzonmor phan 30 hydrochloride ( (-) -2a~Cl) and (-) - (1R, 2"S) -2-

(2" benzyl oxy) propyl -1' -chl oro-4' - hydroxy-5, 9, 9tri net hyl - 6, 7- benzonor phan- hy
drochloride ((-)-2ahCl) 3 g (7. 3 nmol) of (-) - (1R 2"S) -2- (2"

benzyl oxy) propyl -4' - hydroxy-5,9,9-trinethyl-6,7 35
benzonor phan- hydrochl oride ((-)-2bCl) and 1.0 g (7.3 mmol ) of

‘N-chl orosucci nim de are suspended in 70 n - 58 5 10 15 of gl acial

acetic acid and stirred for 24 h at anbient tenperature during which tine
t he suspension goes into solution. Then the m xture is concentrated by
evaporation in vacuo, the residue is conbined with 100 m of ice-cold 2 N
sodi um hydr oxi de solution and extracted three tines with 100 m of ethyl
acetate. The conbi ned organi c phases are dried over MgyS04 and t he sol vent
is elimnated in vacuo. Then the residue is chromatographed on silica gel
(180 g silica gel; cyclohexane/ ethyl acetate 5: 1). The suitable fractions
are concentrated by evaporation and the residue is dissolved in 15 m of
acetone and the hydrochloride is precipitated with ethereal hydrochloric
acid. 0.4 g (12% of (-)-~Cl is obtained, nelting point: 204 C, [oc]D25 -
(1) 21.5 (c=1 in methanol) and 0.6 g (18% of (-) -2ahCl is obtained,
melting point : 258



.C ~a~DZS _ (-) 4.6 (c=1 in nethanol) . 20 25 The follow ng are sone
Exanpl es of pharmaceutical preparations using the active substance: mri
0,-~ . active substance of general fornula | nagnesium stearate | actose 20
my 1 ng 190 ng Solution for injection 30 active substance of general
formula | sodium chloride benzal koni um chl ggi de water for injections 0.3 ng
0.8 g 0.01 ng ad 100 mM 35 A simlar solution to that described above is

suitable for nasal adm nistration in a spray, or in , S - 59 conjunction
with a device which produces an aerosol with a particle size preferably
between 2 and 6 {8 admnistration through the lungs. 5 Solution for

infusion A5 @6by'vagﬁﬁ xylitol solution which contains the active
substance in a concentration of 2 ng/m, for exanple, is adjusted to a pH

of about 4 with @ ‘§8€£ niac§gﬁ§f ?U£$fﬁo (%n$g§rggxﬁﬂgﬂgign§ of this kind

may contain the ac subst ancte of gener al n"amount of from
0.001 to 20% by Weliymkbutarpiiee 0643t 0 10 % by wei ght and nost preferably
fromO0.01 g0 5 % by melght based on the 15 .. total nass of the

phar maceuti cal prepar at sule for_inhal atj on_The_ active substance
according to geﬁgﬁg ?#rﬁﬁ%? st pgckeﬂflﬁPﬁoﬁ 8 ﬂéFE}PFQméﬁﬁéﬁﬁes in
m croni sed 20 fcare (panbine@ eizie BSsehtohl tyibethetoh2ozodifank),

opt onal 1y W th Jieeadd LLone0T ol cenLoed £3LT 46" fyAUChcAspbaggse,  The

preparation is in STNY. COTvVent ronar devr ces 1or  powder i-nhal ati on.
Each capsul e codﬁﬁﬂ%%ritgrebéfh@@n9@0thn@f2@bﬁgluteaCEtvehygrQﬁbsaance and

0 to 40 nggof | agkpse afﬁ”&&&%dfgﬁd'ﬂééké&'ea @th&e $4b$H3ace 0L ggener al
formula | 1 part 30 soya lecithin O. farts propel I ent gas m xture ad 100
parts dropwise a mixture of 47 g (1.0 mol) of 2-

methoxybenzylcyanide (1l1l) 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 aqueous 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 -methylbutancate (14)

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

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



' - 60 dains 1. Conmpounds of general formula (1) S XR R wherein X denotes

. '-O-Cl-C3-al kyl ene, -O-CH2- CHZ-O-or-O CHZ-CHZ-NH; R denotes hydrogen,
nmet hyl, ethyl, or phenyl; RZ denotes hydrogen or nethyl; R3 denotes
hydrogen, fluorine, chlorine, brom ne, hydroxy, nethyl, or methoxy; R4 and
RS is hydrogen, nethyl or ethyl, provided ghat at |east one of R4 and RS is
methyl; R6 is hydrogen, nethyl, or ethyl; R~ is tert.-butyl, cyclohexyl,
phenyl optionally substituted by RO and R~, which may be identical or
different; R8 is hydrogen or Cl-C4-alkyl; - 61 Z is oxygen, NH, sulfur;

RO i s hydrogen, thyl, fluorine hl orine rom ne, _pr nethoxy:. R s
hydroge%, ngthyI$8¥Y%%$?n%ggc%f%??%g?gb%%n%%g,mgloge?ﬁ8Xy?£g8P¥8n3FPy in
the formof the reflwkedafoopéikal Thennehs, mikkuueessotonhentmdiceddbyl
enanti omers or ré@&ﬁ@f&éi@;@dia: §Qch8.th'i‘§%f9é§i8fe”ﬂ§ %{I}[g‘fnbeﬁﬁéno the

corresponding acid additjon salts wt armacol ogi cal 'y acceptab E acids.
2. Conpounds of ¥endP@I™}ophuFalyenecardi pace: BOEEaraneenikatednbx

i s- O Cl- C35al kyl gpofa€dBn - €aehioO £18-§HZ10b%) BE thehydbegen or

eyl RZTs hydregen o TELEYL 0,1 S, Vg poen or chlorine:

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-methylbutanoate (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 alcohol 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.



.R4 apd RS is hydrogen or nethyl, provided that at |east one of R4 and RS is

methyl; R6 is nmethyl or ethyl; R is tert.-butyl, cyclohexyl or phenyl
optionally substituted by RO and R o, which may be identical or different;
- 62 R8 is hydrogen; RO is hydrogen, nmethyl, fluorine or chlorine; R is
hydrogen, nmethyl, fluorine or chlorine; opggonally in the formof the

i ndi vidual optical isoners, mxtures of the individual enantioners or
racenmates and also in the formof the free bases or the correspondi ng acid
addition salts with pharmacol ogi cal |y acceptable acids. 3. Conpounds of

| f I bs- O | kyl
o0 O GO ; TR SRR 8 STERG, Fhrag "RERTHE, S0ck B TR Vha

hydrogen; R4 ande@sPiBedydiblyen §©1ﬁ§%ﬁyl0fp26deé83tNmplétOﬁe&b@ oné of R4

and RS is net hy|p11%ri§oﬁ§t ¥ -6 Rin §0@hﬂPYbf0'@HF0”@hH)é %gb%hbhua@%tby R9
and Rl , which na identical~or different; R8 is hydrogen; R9

hydr ogen, nethylt f?%%??n@oﬁr1%hbo?Fn@me?nFstﬁVB?BQEHremeﬂHQI“ﬂfpﬁorlne or
chlorine; s -63 ﬂatertaﬁ@aéa&ednahaethermHEf1§h@1nmdnutéuahnow@daa

i , mxt h divid t I
the Torm of the Trecrsacaedor: feleart 8l bREERg - Rbr HaRR 0N B B i ¢
phar macol ogi cal | gthyteptabieec agndsthé¢- FombidRI20Byan2e extracts are
(2"-Benzyl oxy) pry ¥ﬁe& d?QYﬂrﬁfﬂﬁ So mirbEE&QMéﬁ §59882808Epha“ in the

formof the free ases e correspondl ng acl itron salts with
pharnacologlcalIWaQE%%b@@bﬁ%lﬁbﬁﬁé and the SO{YﬁPQ tp edimipatedpiin

6"' - Di f| uarobenzyhudXytpé op¥s i due herﬁﬁy1§18d9o¢;éwat bmasﬁ ZB@%@EN phan
ases or

according to gen la,], in the form of

correspondi ng ac?%gédﬁftgg nsiht ¢ ﬂF?h ﬁhirﬁﬁﬁ%?ﬁ@ﬁé&???tQE&eBF§SP§eac|ds
6. Process for pBephriThend@ebibneanprotiacs 08 geobasedf asnahaollageording to
claim1, charact&iéfgdofnl5hgtg (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 S5: (+)-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.



,a) o; met hoxychl orobenzyl chl oride (20) is reacted with the benzyl pyridini um
brom de 21 to obtain tetrahydropyridine 22 Br ct + ~~NI ~° |, 20 21 w and
-64 b) the tetrahydropyridine derivative 22 is rearranged to obtain the
N- benzyl benzonor phan derivative 23 22 N \O N 23 and c) the am no nitrogen
i s debenzyl ated to obtain the nethoxybenzoggrphan derivative 24 "O N -23
and w 24 ,H d) the phenol ether 24 and the benzonorphan derivative 5 are

i sol at ed

The following was prepared analogously 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 wmmol) 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 aqueous
35 residue is extracted twice with 150 ml of ether and
the combined organic phase is concentrated by



-65w H N Y 24 5 7. Process for preparing norbenzonorphans of genera

“formul a (I') according to claiml RBH R2 X~R~- R R R4 R wherein X denotes
a single bond, -O, Cl-C4-al kylene, an al kyl ene bridge having 1 to 8 carbon
atonms whi ch nmay be branched or unbranched and may have one or two oxygen
atons) anywhere in the bridge; Rl denotes fydrogen, nethyl, ethyl, phenyl;
R~ denotes hydrogen, nethyl; R3 denotes hydrogen, fluorine, chlorine,

brom ne, hydroxy, nethyl, methoxy; R4 denotes hydrogen, nethyl, ethyl;

-66 R5 denotes hydrogen, nethyl, ethyl R6 denotes hydrogen, nethyl, ethyl;

R~ denotes tart.-butyl, c clohex ph 0 onal |y, substituted by R9 and
RL- Cwhi oh rmy. iSvabRaci i derint Y GrELART of SHFSRER. HBndbes

hydr ogen, C - CA-edtiyyil adéuhﬂun&nﬂ(nq@mﬁctéaifsuéphﬂmesRQldhntGSmmydfogen
ey o UOri NG (PHLAELDa) e g et iKY o Rl 8oL as INdpRIER. sTBt Y

quorlne chlorin rom ne or aracteri sed
then made alkaline agaln w1th sodium hydroxide

5 solution and extracted twice with 200 ml of ethyl
acetate. The combined organic phases are dried over
magnesium sulphate (MgsSO,) 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



,a) a,benzyl cyani de of general fornula 32 wherein R3p denotes a Cl-C4-al kyl
group, is subjected to the conditions of a Reformatsky reaction with a
hal ocar boxyl at e of general formula 33, wherein R40 denotes Cl-Cg -al kyl or
benzyl, in the presence of an al kyl hal osilane - preferably a
trial kyl chl orosilane and nost preferably-tginmethyl chlorosilane - and zinc
powder in an inert solvent - preferably in an ether or in a hal ohydrocarbon
and nost preferably with dichloromethane and in the presence of a reducing
agent which is selective with regard to the reduction of imno functions -
preferably in thee RraSRNcEsQl pABnic & i&'%ﬁé'uQE&?'%PQY hggkbqeerEgéatlve
and nost preferably in the presence of sodi um cyanoboro y.rla - and the
resul ting carboxdgsiredipreduet fetllaareecobtaeadras fomaptarss ofs
isolated, and Rbdk @-S9imsrRakiaPo R Sfimeridl Ra ~s o rr + 0. ~ o0 Rao . _
R 32 33 34 b~ the carboxylic acid ester derivative of general formula 34
is subjected to the conditions of a Mchael, addition reaction with an
acrylic acbd ester, wherein the al cohol component R5p denotes a Cl-Cg-al kyl

group or a benzyl _Ain lvent which.is iLnert under,the reaction
condi tions sel e%:i}l[ e%l%%lr e}f er@%ﬁ@of}ﬁ anm%éflﬁ%]ho?’ Z%e%g't“oﬁP BrErg aittﬁ

et hanol - and th&3@%lulting M chael addition product of general formula 35
isisolated i Rao 30 NHa Os ROR5 Rso OO '~ Rs" HN ~Rao O RS ~O Ra and

34 ~ 35 -68 c)_the carboxylic acid diester derivative of general fornula
35 thus prepared} Is{becraalt oof Wi-kepayitdné2of D eckmann's ester

condensat ion i n it haeybhSOy Y pRéthpl o4 Shabhyl L pipéral  PAGhEC (2B )akpeat i C
ryd ocar bon and s Pet et I Ghele 2cld Lhe pregense O aslcal |y
a branched or unix ahidwoll Gid Ginal k@anel afidnavsangl ehrdabkyeiflyt beipedsence
O oL TS Sl 0 MEeA e ETULL! PGPS LHRTE JELLLRY Ve O
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 § °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 (-)-5-ethyl-2-formyl-4‘'-methoxy-

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



Rs Q/ ORso s RR- O. Oas 35 36 and d) the piperidone derivative 36 is
saponlfled and decarboxyl ated under acid or al kaline conditions preferably
in the presence-of an al kali hydroxide or an inorganic acid and nost
preferably in the presence of sodium hydroxide - in a polar solvent or
solvent m xture - preferably in a mxture o8 a straight-chained or branched
Cl- ¢4- al kanol and water and nost preferably in an ethanol/water m xture
with heating, to obtain the correspondi ng pi peridone ester derivative of
general fornmula 37, which is isolated, and optionally t he correspondi ng

acid addition salt | repared wth cid a -69 O Rso O and
30 HORso N --?‘hs %Zr%p%p%?%?} eE}n ed?ése(fe rg? aitﬂ?ecﬁl St ereoi soners
t hus obtainedifbxﬂnﬂﬁhhﬂﬂidraQideﬁnnuhﬂ1mmﬂranvmlah B80iWett @th regard
to the enantlowezhseﬂ?é@tew,s&mw% yelalfraﬁ{ :f@& 8 $386,0f tth

enantioneric free bases, conbined with a suit e stereol sofrer
organi ¢ acid sw?%ﬂﬂ4¥q(ﬁssﬁﬂ@b#Qﬁ¢nﬂ%§ﬁ1%ﬁtWﬂeP%t%@%oW%%ﬁﬁraB@ the

enanti omer sm xt W radted havidesivach Siemeoi SPrethy s aé@tatéd(wméheléor m of
its addition sahi with Eﬂe OQF'C3|HY active acid i f 38 0 3D 38"
iscarde he aqueous phase is neutra ised w

conc. ammonia and extracted three times with 20 ml of

ethyl acetate. The combined organic extracts are
dried over MgSO, 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%), wmelting point:
>250 °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,9a)-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 wmmol) 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 dissolved



and f) the pure stereoi somer 38 or 38" or the isoner mxture 38 thus
‘obtained is subjected to a Wttig reaction after |liberation fromthe
enantionerically pure acid addition salt in an inert solvent with a Wttig
reagent generating a CH2= or CH3-CH= grouping, preferably with an

et hyl tri phenyl phosphoni um hal i de or w th_agzgethyltri phenyl phosphoni um
hal i de, nost preferably with nethyltriphenyl phosphoni um brom de or

et hyl tri phenyl phosphoni um brom de in the presence of a basically reacting
conpound - preferably in the presence of an al kali metal al koxi de, nopst
preferably potassiumtert.-butoxide,- in,an inert .reaction nedium -
preferably in a 59cV?Ee£th%$? Rose b?e#épﬁﬁﬁ egnwﬁ§§r§ﬁ§&Fﬁ?ﬁWhn - and the
reaction productcaftbéypee 38ndrektieacovedesphndi wgtht oeals@feretihsyslopti onal |y
isolated in the it Cj L : l..N R_R=CH2 CH3- CH
39 and g) the al %%gggé'ob %?n%%mﬁggﬁétﬁgg%?#%igxggggFﬁoﬁrfégﬁ%ﬁ% onal |y
first |iberated ¢vemMa8O4condadbet fohventt ishedéwfinated Ha fagmichase of
type 39 iss 176 g @FSEREVEAeEMHABeOLYANLELAQhUANt - preferably in a

hal ogenat ed hydrocarbon and nost preferably in dichloronethane - and
subjected to a fornylation reaction with a fornylating agent - preferably
nbutyl formate - at the piperidine nitrogen and the reaction product of type

40 or the correspondi ereof soner i s jsqlated O N ..~---1 R RR
R=CH2 or CHCH3 3"3"%‘%@/%0 TN ; ‘@ o4y 4/&ﬁﬁé1i?’é£&§g$'%}leﬁﬁhﬁb‘ﬁ)7fhe
fornmyl conpound Héntomerphinatmedreboomitie ¢dérie4pBrii ng stereoi somer - is
react ed ﬁ?bh an inorganic acid or with a Lewis acid - preferably

alumniun(lll)chloride - dissolved in an inert solvent - preferably in a
hal ogenat ed hydrbcar®oht ahdhpbt @f ef el abl ymehhakyhbePoddmeshyl-6aifd t he

cyclisation produshz&hotyiRgn 41(Lpsybyiagefl FaEILREE ERE! H8N 1S S Algat ed
p/Rao N Rt | RS . . — . .
hydrobromic acid for 2 h. Then the wmixture 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



,leig o~ CHCiI3 RONR~Rs Rs 40 41 and - 72 i) the benzonorphan
“derivative resulting fromthe cyclisation reaction is dissolved in a polar
solvent - preferably in a Cl-C4-al kanol, nost preferably in n-propanol -
and reacted with an acidically reacting conmpound - preferably with the
aqueous solution of an inorganic acid and gpst preferably with concentrated
hydrochloric acid - and the defornyl ated norbenzonor phan of type 42
resulting fromthis reaction is isolated, optionally in the formof its ,
acid addition salt R30 R30 o NQ.~- NI a RRs Rs and 41 Rs 42 Rs R j)

if the stereois rrers have not ye separated, at this s t he
stereoi somers af&dR& ¢ E%ﬁ%ﬁﬁﬂz oﬁh’&%i henzy, E gOPHé‘release
of the free ben&dmﬁnwhanqb&se4dnmqﬂhyﬂﬂ&ﬂ?ﬁhenzbmﬂfthM—mnth an acidicall ~

reacting conpou f Y, t i norgani ¢ acid and nost preferably
wi th hydrobrom c acogﬁﬁoqirl th(ewc)l huﬁi{lg;?e product of type 43 is isolated R

42 a Rs HHBO, N R a ~~Rs Rs 43
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-

io 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 organic
phase is separated off. The organic phase is dried

i5 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 MgSO4 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,9x,2"R) -2~ (2" -benzyloxy) propyl-4‘ -hydroxy-
5,9-dimethyl -6, 7-benzomorphan-hydrochloride ((-) -
35 4cCl)



_ ~3 k) reacted with a conpound of type Z-CHRg-R wherein Z denotes a
‘secondary amino nitrogen substituted | eaving group, preferably a hal ogen
such as chlorine, brom ne, iodine or an organi c sul phonate, preferably
trifluoronethanesul phonate and R denotes -CRIR2ZXR~, HH N/ ~ R~ Rs R6 43
or Z-CHR$ R "HRe-R 4 Rs R6 (-)-2xX is [eggtgd wi th a conpound of type
YC(O R wherein Y denotes a secondary am no™nitrogen substituted | eaving
group which nmay be preferably a hal ogen such as chlorine, brom ne, iodine
or an organi c sul phonate, preferably trifluoronethanesul phonate, and R
denotes -CRIR2XR-, and subsequently the carbonyl conpound is reduced to the
conpound (-)2xx & TP N/ (3 - R-mp@al R0 3 (vt & RrydEroKR-54 SReliRetiyl-6, 7~ 74

or reacted W th Benzd on Ohy@LH8F8hi H8T YL f-BERE) - Bna whar ¢ n(gs denot es
-CR~- R2XR7, and the resg EngR cbﬁff bfse 26 1 s"Teduced to_ thé conpound (-)

_2xx Ei N~ Ra qup%% o -2-benzyloxypropionic acid chloride are
used.
5 Yield: 0.7 g (65%), melting point: 217 °C, [a]p*® =

(-) 76.1° (c=1 in methanol).

(-)-(1R,90)- 4’-hydroxy-5,9-dimethyl-2-[2- (2~
phenoxy) ethoxylethyl -6,7-benzomorphan-hydrochloride
10 ((-)-4cCl)

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:
15 0.2 g (20%) amorphous powder.

(-)-(1R,278) -2-(2”-benzyloxy) propyl-4'-hydroxy-5,9,9-
trimethyl-6, 7-benzomorphan-hydrochloride ((-)-2bCl)
20
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, [a]lp®® =
25 (-) 20.7° (c=1 in methanol).

v(+)—(1S,2”R)—2—(2”-benzyloxy)propyl—4’—hydroxy—5,9,9—
trimethyl-6, 7-benzomorphan-hydrochloride ((+)-2bCl)
30
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> =
35 (+) 20.3° (c=1 in methanol).



43 ghd HC(O-R "R a Rs R 26 1) optionally within the framework of an

el ectrophilic substitution the substituent R3 is introduced ~e R~ ~ CHRe _
R HN4/ ~Ral1RR R Rx R= H{(-)=200c 8. Pharnaceutical preparation
characterised in that it contains one of the conpounds according to one of
- 75 claims 1 to 4 and the acid addition galts thereof together with
conventional adjuvants and carriers. 9. Pharmaceutical preparation
according to claim7, characterised in that it is formulated as a sol ution
for infusion. 10. Pharmaceutical preparation according to claimS8,
characterised in tha{ﬁthe, content of actjve substance, based on the total
mass of the phar fidcettR calRbreph? at PEAZYLSXY hWPROPYAGE ' + BYRTOXY0E % 220 % by
wei ght. 11. Phartweiosstheld 6 pr €ipanadnoppRsaohginechooehidiem (.- )chaagt eri sed
in that the content of active substance, based on the total nmaSs of the
pharmaceutical preparation, is in a range fromO0.001 to 10 % by wei ght. 12.
Phar maceuti cal pkepay até o raceb) dofig (¢ b-4¢f ahpdtBxyebapact-erisedhyl -t hat t he
content of zactivy, ed, o a s (of .t arnmceuti ca
preparati og, S f’nﬁﬁﬁﬂbggﬁggﬁo%lpt%gg %%q%y&v\eg?éht(g&m‘@gg Sl conpounds
of general fornu{tg(Rjzﬁbenzyloxypropionic acid chloride are used.

Yield: 1.7 g (59%), melting point: 245 °C, [alp®® =
(-) 96.5° (c=1 in methanol).

10 (+)-(18,2"”8) -2- (2" -benzyloxy) propyl-4‘-hydroxy-5,9, 9-
trimethyl-6, 7-benzomorphan-hydrochloride
((+)-2cC1)

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
(-) -S-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 ((-)-2dC1)

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,
[a]p®® = (-) 24.7° (c=1 in methanol).

30 (-)-(1R,2"R) -2~ (2" - (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



Wher,ein X denotes a single bond; -O, Cl-C4-al kyl ene, an al kyl ene bridge
having 1 to 8 carbon atons which nay be branched or unbranched and may have
one or two oxygen atons) anywhere in the bridge; Rl denotes hydrogen,

met hyl, ethyl, phenyl; RZ denotes hydrogen, nethyl; ~~R denoteshydrogen,
fluorine, chlorine, brom ne, hydroxy, methyl, _nethoxy; R4 denotes hydrogen,
nmet hyl, ethyl; R5 denotes hydrogen,. nethyl, ethyl; R6 denotes hydrogen,

met hyl, ethyl; R~ denotes tert.-butyl, cyclohexyl, phenyl optionally
substituted by RO and Rl~, mhich nay z s ~~Rao be identical or different,

R8 denot es hydrog Ci CA- Eﬁ denoteg ox%%ﬁ NH, sul phur; .- R9
denot es hydr ogen®* FetfSH Fﬁ in8 - 7cAl dr0fe fHimg Hﬁﬁ4ﬁnqﬁ4iﬂrcdenotes
hydr ogen, nethyl[af$60#|me) ehl. ari Ne=1biammee hametlhaxy, as sodi um
channel bl ockers. 13[sic) Use of conmpounds according to one of clains 1 to
4 for preparing a pharmaceutical conposition for the therapeutic treatnent
of cerebral ischaem as of various origins, neurodegenerative di sorders,

epi | epsy, @ypoglycpen1@,2hng§nguaqumaflgg§bB gﬁﬁ%ﬁﬁ_‘pedena
cerebral stroke, rinatal asphyxia, anylotrop |c era 0Si's

Hunti ngton's dls%%. EOXYr 3 her fe Fr§m8F§¥é§§ 7P§ﬁﬂzﬁﬁ9?R?%H3ease bi pol ar
di sorders, cycl opfdestRlonyget eni-a-2¢angi ac i nfarct, cardiac rhythm
disorders, angi na pectoris, pain, for anaesthesia and | ocal anaest hesi a.

. AL AE . ASH&. AA. Ay. A@ . A{, . A. S. A@QAF?. A . Ar. A A AY. A AY9. AF5L. A
Ny. AY_. A3. AYY AH)AFE;ABBAE wiabl AFP£AYL ) AXH-hiBYoxy-5, 9, 9-trimethyl -

A9 A An AYZ0 LY °o A AII F E Al A E. A{. AY.
%A (N M B MR BE) Bt Bl Rty AL
Y.A Yy f|||45 |(fj -8-2- (2’—fluorobenzyl)oxyproplonlc a01d chlorlde
(#.#.22?27p 7X?~7§£ga3§§§7|?¥éfﬁ77i|37372832?777E3k7 7~%' ;iooa%?oaa g?°?
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use g (58%), melting point: 128 °C,
[a]p?® = (—) 95.4° (c=1 in methanol).
25
(-)-(1R,27"8) -2-(2"-(2'",6'"-difluorobenzyl)oxy) -
propy1-4’—hydroxy—5,9,9-trimethy1—6,7-benzom6rphan—
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, [alp®® = (-) 272.3° (c=1 in methanol).
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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
(+) -5bCl are obtained, melting point: 246 °C, [alpy® =
(+) 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
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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 (+)-5dCl
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”- (27" -phenoxy) ethoxylethyl -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 mmol) 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
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once 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
5 hydrochloride is precipitated with ethereal
hydrochloric acid. Yield: 1.4 g (50%), melting point:

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) ethoxylethyl-6, 7-benzomorphan-hydrochloride
((+) -2vC1) :

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®® = (+) 81.0°

20 (c=1 in methanol).

(-)-(1R,2"8) -2-[2"-(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’ -cyanobenzyl) oxypropyl S-methanesulphonate are

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

(-)-(1R)-2-[2"-(2'"-cyclohexyloxy)ethoxy]ethyl-4'-
hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
35 hydrochloride ((-)-2xCl)
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~10%& () -, 38?AéMebdhzomorphan ((-)-2a) and 1.1 g (5.4 mmol) of 2-

Y Ry (28 ShEAYE) eEhBMFDLEH b1 IO U (9d © 10%
‘vYield: 0.7 g (37%), melting point: 204 °C, [alp?® =

5 (-) 71.1° {(c¢=1 in methanol).

(-)-(1R) -2-{2"-[2""-(2,6-difluorophenoxy)ethoxy] -
ethyl}-4‘-hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
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,
[a]p?® = (-) 73.3° (c=1 in methanol).

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

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).
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& ()-1f° I10%)o&'§) é(mo e e N U Tk R 6’%&(’7) rlm/q g 0)-
. 5109%& () - 910% ybenzomorphan (( ) 2a) and 1.4 (‘7.7 mmol) Of 2-
(27 -tert.-butyloxy) ethoxy) ethyl chloride are used.
10 Yield: 0.8 g (30%), melting point: 209 °C, [alp” =

(-) 72.4° (c=1 in methanol).

Example 15: (-)-~(1R)-5-ethyl-4’-hydroxy-9,9-dimethyl-
2-(2- (2-phenoxy) ethoxy) ethyl -6, 7-benzomoxphan-
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) .
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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, [a]lp®® = (-) 75.1° (c=1 in

30 methanol) .

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

35
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pheny 2”—tert -butoxycarbonylamino) -ethoxyethyl
chloride are dissolved in 50 ml of DMF, a catalytic
5 quantity of KI and 1 g potassium carbonate are added.
The mixture is stirred for 7 h at 110 °C, and then
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, [a.]D25 =

25 (-) 75.8° (c=1 in methanol).
Example 19: (-)-(1R,2"S)-2-(2”-benzyloxy)propyl-3‘-
chloro-4’-hydroxy-5,9,9-trimethyl-6, 7-benzomorphan-
30 hydrochloride ((-)-2agCl) and (-)-(1R,2"S)-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-trimethyl-6,7-

35 benzomorphan-hydrochloride ((-)-2bCl) and 1.0 g (7.3

mmol) of N-chlorosuccinimide are suspended in 70 ml
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E #! 109K CkC&' ()by!&vaphdnaiDsh( in vacuo, the residue is combined with
5 100 ml of ice-cold 2 N sodium hydroxide solution and
extracted three times with 100 ml of ethyl acetate.
The combined organic phases are dried over MgSO4 and
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.
i5 0.4 g (12%) of (-)-2agCl is obtained, melting point:
204 °C, [a]lp® = (-) 21.5° (c=1 in methanol) and 0.6 g
(18%) of (-)-2ahCl is obtained, melting point: 258
°C, [alp®® = (-) 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 1 mg
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
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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



10+dLgPg”*gdgqgxgxV7bC( 3l " Y% 109&' () - S!, #ml0%&' ()-M ;
, #MLO%&R () - M, #mLO%&' () - M k, #nl0%6 9%&' () -M ! |
@0%& ()-xgg9g9g9g. hh~\:bC(3!'n . 1"10% (& ()-H|.1"10%c& ()-Hc
[ =109&' ()-Y+Z10%&' () -
;U 1"Y% 1098& ()- S1@"Y% 10% : & () - Sh"i W/t WXi]idisib@a3!n!pYl0% ()-y9:1

0% ()-F10%&: ()-° 10 10 10{ :F109%&' ()-'.1"10%& ()-Hsi}iiiiii}"?b@3!+
109 ()-$ 109&' ()- 109 ()-10%& ()-'{ Y109B5& ()-y!

Y109655& () yiiiiiiiaBb@3!' @10% ()-!p@10%& ()-Y 109 ()-10%& ()-9
109 ()-2 109& ()-iiii ii(ka’Pb@S' |- @0%&' ()-"9' 10%&' ()- $109%& ()-"
910%& ()-I" 910%& () - i’e‘% ()-Kkkkl 111 | | z[PE (3 10 10

10810%& ()-! @ @O0%& ()-° h-@0%"& ()- @.0%b& () - @0 () -

lll)!)/el&'/\z)P Ef g?o%\( 10@8’% 3“13: s?#ownne%‘é%E% /ﬁg% & (@% -1y109%& ()-!(0y10%

- & ()-: 10%& () - $10%&' ()- S109& () - nnnnnnndBPE (3 1 1)
1098 () - S¥+10%& ()-s9

wherein

X denotes -O-C;-Cs-alkylene,-O-CH;- CH;-O-or-O-CH,-CH,-NH-;
R denotes hydrogen, methyl, ethyl, or phenyl;
R? denotes hydrogen or methyl,

R denotes hydrogen, fluorine, chlorine, bromine, hydroxy, methyl, or

methoxy;

R*and R’ is hydrogen, methyl or ethyl, provided that at least one of R*and R® is
methyl;

R® is hydrogen, methyl, or ethyl;

R’ is tert.-butyl, cyclohexyl, phenyl optionally substituted by R® and R"?,

which may be identical or different;

R® is hydrogen or C;-Cy-alkyl;
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R s hydrogen, methyl, fluorine, chlorine, bromine, or methoxy;
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.

2. Compounds of general formula I according to claim
1, wherein

X is—O-Cl-C3-alkylene,-O-CHZ-CHZ-O-or-O-CHz-CHz—NH-;

R! is hydrogen or methyl;

R? is hydrogen, or methyl,

R? is hydrogen or chlorine;

R*and R’ is hydrogen or methyl, provided that at least one of R* and R® is methyl;
R® is methyl or ethyl;

R’ is tert.-butyl, cyclohexyl or phenyl optionally substituted by R’ and RY,

which may be identical or different;
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R s hydrogen, methyl, fluorine or chlorine;
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.
3. Compounds of general formula I according to claim 1 or 2, wherein
X is-O-Cy-Cs-alkylene or-O-CH,-CH,-O-;
R! is hydrogen or methyl;
R? is hydrogen, or methyl;
R} is hydrogen;
R*and R® is hydrogen or methyl, provided that at least one of R*and R° is methyl;

R® is methyl;

R’ is phenyl optionally substituted by R® and R'°, which may be identical or
different;

R® is hydrogen;
R’ is hydrogen, methyl, fluorine or chlorine;

RY s hydrogen, methyl, fluorine or chlorine;
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corresponding acid addition salts with pharmacologically acceptable acids.

5. (-)-(1R,2”8)-2-[2"-(2'",6'“-Difluorobenzyl) -
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.

6. Process for preparing norbenzomorphans of
general formula 5 according to claim 1,
characterised in that

a) o-methoxychlorobenzylchloride (20) is reacted
with the benzylpyridinium bromide 21 to obtain
tetrahydropyridine 22

\\O Br \\O
+
o+ ~N N
Pz g .

20 21 22

and
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c) the amino nitrogen is debenzylated to obtain

,and

the methoxybenzowmorphan derivative 24

~0 N~
23

and

\O N/H

24

d) the phenolether 24 and the benzomorphan derivative

5 are isolated
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7. Process for preparing norbenzomorphans of general
 formula (I) according to claim 1

wherein

X denotes a single bond, -0-, Ci-C4q-alkylene,
an alkylene bridge having 1 to 8 carbon atoms
which wmay be branched or unbranchéd 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;
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Rg degq)otes tertagf —(b)utsy'lL, ]E:(%%&lél)ez’lczyq:i [ﬂDYFEn]ﬂ
optionally substituted by R9 and R0, which may

y 4 9
{ 7=
be identical or different,

R8  denotes hydrogen, Cj-Cgq-alkyl;
Z denotes oxygen, NH, sulphur;

RS9  denotes hydrogen, methyl, fluorine, chlorine,
bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,

bromine or methoxy,
characterised in that

a) a benzylcyanide of general formula 32 wherein
R3g denotes a Cq1-C4-alkyl group, is subjected to the
conditions of a Reformatsky reaction with a
halocarboxylate of general formula 33, wherein Rag
denotes C3-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
dichloroﬁéthane and in the presence of a reduciﬁg
agent which is selective with regard to the reduction
of imino functions - preferably in the presence of an
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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 Rggo denotes a -

' C1-Cg-alkyl group or a benzyl group, in a solvent
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

and 34 . 35
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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
derivative of general formula 36 is isolated

35 36

and

d) the piperidone derivative 36 is saponified and
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
straight-chained or branched Cj-Ci-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
addition salt is prepared with an acid and isolated
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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,
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 wmixture, and the
desired stereoisomer is isolated in the form of its
addition salt with the optically active acid

/Rso

37 ' 38

38"
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and

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=

" grouping, preferably with an
ethyltriphenylphosphonium halide or with a
wethyltriphenylphosphonium halide, most preferably
with methyltriphenylphosphonium bromide or
‘ethyltriphenylphosphonium bromide in the presence
of a basically reacting compound - preferably in
the presence of an alkali wmetal alkoxide, wmost
preferably potassium tert.-butoxide - in an inert

- reaction medium - preferably in a cyclic ether,
most preferably in tetrahydrofuran - and the
reaction product of type 39 or the corresponding

stereoisomer is optionally isolated in the form of
its acid addition salt

R R=CH, or CH,CH

38 | . | 39
'and

9),the'é1kené'39 obtainédvfrdm}the-Wittig reaction is
_bptionally first liberated from the acid addition
salt thereof and the free base of type 39 is



10z L310%& ()- 010%& ()- ,10%& ()- )10%& ()-4 @

dENMhCL010%4&' () - | F10%4&' ()- 10%4& ()-F3 s910%4& ()-33 9MLO%& () - 33
MOo%H& ()- @Z u @ENMHCLO/ 9109%44& () -, 109%4& ()- f)10%4& ()- 3@ 10%4& () -
#y10%48' ()- @O%& ()- @-bCl0, s10%& ()-3910% ()- 10H 10H 10H@ L10%& () -
8910%4& ()- 410%4& ()- daB}[ <bCLOSO'TMLOYE ()-!Vy! 10% *& ()-! VSI0% *& ()- S
109 ()-sy109%& ()-S'KI 109 ()-BEW _ d}~?bCl0

710% ()- @F+10%& ()-:-10%& ()- 4109%& ()-!”~ " -310%0& ()-!

- 3109WN\&' () - df ghi nf GLO@LO0%&' ()- 109& ()-S910%&' ()-S&10%& ()- 10 10 10
'flO%&f()'S:agggggi&aggiﬁoggf&fgéﬂﬁ&bséQQGE&fQ)pké@éi%bly in a
halogenated hydrocarbon and wmost preferably in
dichloromethane - and subjected to a formylation
reaction with a formylating agent - preferably n-
butylformate - at the piperidine nitrogen and the
reaction product of type 40 or the corresponding

stereoisomer is isolated

39 40

and

h) the formyl compound 40 thus obtained - or the
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

cyclisation product of type 41 resulting from this
reaction is isolated

R o
: )
0\| ~Rae \

Rl
4 —_"'* \
R .
RS . R®
RG

40 | | 41

~and
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reaction is isolated, optionally in the form of its
acid addition salt

NS 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
acidicaliy 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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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 -CRLIR2XR7,

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
sulphdnate, preferably trifluoromethanesulphonate,
and R' denotes -CRIR2XR7, and subsequently the

carbonyl compound is reduced to the compound (-)-
2XxX

H N YC(O)R' \

R
R' —>
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reacted with an aldehyde of general formula
HC(O) -R', wherein R' denotes -CRIR2XR7, and the
resulting Schiff base 26 is reduced to the
compound (-) -2xx

HC(O)-R"
—

and

1) optionally within the framework of an

electrophilic substitution the substituent R3 is
introduced

Ho_ ,CHR,-R! ’
N
R-(
—
R S
Ra RG _ H
Rg
()2 !
8. Pharmaceutical preparation characterised in that it

contains one of the compounds according to one of
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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, baéed on the total mass of the
pharmaceutical preparation, is in a range from
0.061 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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Rl denotes hydrogen, wmethyl, ethyl, phenyl;
R2 denotes hydrogen, methyl;

R3 denotes hydrogen, fluorine, chlorine, bromine,

hydroxy, methyl, methoxy;
'R%  denotes hydrogen, methyl, ethyl;
R®  denotes hydrogen, meﬁhyl, ethyl;
'RG denotes hydrogen, methyl, ethyl;

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

be identical or different,
RS denotes hydrogen, Cj-Cg-alkyl;
Z‘ denotes oxygen, NH, sulphur;

RY denotes hydrogen, methyl, fluorine, chlorine,

bromine, methoxy;

R10 denotes hydrogen, methyl, fluorine, chlorine,

bromine, wmethoxy,
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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.



