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The invention relates to new benzomorphans, processes 

for preparing them and their use as pharmaceutical 

compositions. The benzomorphans according to the 

invention correspond to general formula I: 

(I) 

wherein 

X denotes oxygen or sulphur; 

R1 denotes c 1_
8
-alkyl, c

3
_6-alkenyl, c

3
_6-alkynyl, 

aryl; 

R2 denotes hydrogen, c,_8-alkyl I c3_6-alkenyl, c3-6-

alkynyl, aryl, aralkyl; 

R3 denotes hydrogen, C1_6-alkyl; 

R4 denotes c1_8-alkyl; 

R5 denotes c1_8-alkyl; 

R6 denotes c 1_8-alkyl, aryl; 

R7 and R8 independently of each other represent -· .. 

hydrogen, C1_8-alkyl, halogen, :...oH, C
1_8

-alkoxy, 

-0-acyl, -CN, -N02 , NH2 , -NH (C1_8-alkyl), 

-N(C1_8-alkyl) 2 , wherein the alkyl groups niay be 

identical or different, ~NH-acyl or -N-acyl­

(C1_s-alkyl) . 
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Pref erred are compounds of general formula I wherein 
X denotes oxygen or sulphur; 

R1 denotes methyl, ethyl, propyl, isopropyl, 
phenyl; 

R2 denotes methyl, ethyl, propyl, isopropyl, 
allyl, propargyl, phenyl, benzyl; 

-
R3 denotes hydrogen, C1_4-alkyl; 

R4 denotes methyl, ethyl, propyl, isopropyl; 

R5 denotes methyl, ethyl, propyl, isopropyl; 

R6 denotes methyl, ethyl, propyl, isopropyl, 
phenyl; 

R7 denotes fluorine, chlorine, hydroxy, lower 
alkyl, lower alkoxy, acyloxy; 

R8 denotes hydrogen, lower alkyl, hydroxy or 
alkoxy. 

Particularly pref erred are compounds of general formula 
I wherein 

x denotes oxygen; 

R1 denotes methyl, ethyl; 

R2 denotes methyl, ethyl; 

R3 denotes hydrogen; 

R4 denotes methyl, ethyl; 
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R5 denotes methyl, ethyl; 

R6 denotes methyl, ethyl; 

R7 denotes hydroxy, methyl, methoxy, acyloxy; 

R8 denotes hydrogen, methyl, ethyl, hydroxy or 

lower alkoxy. 

Most particularly pref erred are compounds of general 

formula I wherein 
-.... 
~. 

X denotes oxygen; 

R1 denotes methyl; 

R2 denotes methyl; 

R3 denotes hydrogen; 

R4 denotes methyl; 

R5 denotes methyl; 

R6 denotes methyl; 

R7 denotes hydroxy, methyl, methoxy, acetoxy; and 

R8 denotes hydrogen, methyl, hydroxy, methoxy or 

ethoxy, 

whilst the substituents R7 and R8 are "in the 2 ,·-position 

and in the 3 1 -position and the 2"-carbon atom has the R­

configuration. 
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R1 
211/ 

2 
N-CH -c-x-R 

2 " R3 

The invention relates to the indiviaual isomers, 

mixtures thereof and the corresponding physiologically 

suitable acid addition salts.with inorganic or or~anic 

acids. Examples of preferred salts are those with 

hydrochloric acid, hydrobromic acid, sulphuric acid, 

phosphoric acid, methanesulphonic acid, ethanesulphonic 

acid, toluenesulphonic acid, benzenesulphonic acid, 

lactic acid, malonic acid, succinic acid, maleic acid, 

fumaric acid, malic acid, tartaric acid, citric acid or 

benzoic acid. 

Unless specifically stated otherwise, the general 

definitions are used in the following sense: 

C1_6-alkyl or c1_8'-alkyl generally represents a straight­

chained or branched hydrocarbon radical having 1 to 6 or 

8 carbon atoms which may.optionally be substituted by 

one or more halogen atoms - preferably fluorine - which 

may be identical to one another or different. The 

following hydrocarbon radicals may be mentioned by way 

of example: 

methyl, ethyl, propyl, 1-methylethyl (isopropyl), butyl, 

1-methylpropyl, 2-methylpropyl, 1,1-dimethyiethyl, 

pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 

1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
. . -

dimethylpropyl, 1-ethylpropyl, hexyl, 1-methylpentyl, 2-

methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-

dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 

.• 
·~ 
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2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 

1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 

1,2,2-trimethylpropyl, l-ethyl-1-methylpropyl and 1-

ethyl-2-methylpropyl. Unless otherwise stated~_._lower 

alkyl groups having 1 to 3 carbon atoms such as methyl, 

ethyl, propyl o~ isopropyl are preferred. 

Alkenyl in general represents a straight-chained or 

branched hydrocarbon radical having 3 to 6 carbon atoms 
. 

and one or more, preferably one double bond which may 

optionally be substituted by one halogen atom or several 

halogen atoms, preferably f·luorine, which may bEi:­

identical to one another or different. 

Examples include: 

2-propenyl (allyl), 2-butenyl, 3-butenyl, l-methyl-2-

propenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl, 

4-pentenyl, l-methyl-2-butenyl, 2-methyl-2-butenyl, 3-

methyl-2-butenyl, 1-methyl-3-butenyl, 2-methyl-3-

butenyl, 3-methyl-3-butenyl, 1,1-dimethyl-2-propenyl, 

l,2-dimethyl-2-propenyl, 1-ethyl-2-propenyl, 2-hexenyl, 

3-hexenyl, 4-hexenyl, 5-hexenyl:, l-methyl-2-pentenyl, 2-

methyl-2-pentenyl, 3-methyl-2-pentenyl, 4-methyl-2-

pentenyl, 1-methyl-3-pentenyl, 2-methyl-3-pentenyl, 3-

methyl-3-pentenyl, 4-methyl-3-pentenyl, l-methyl-4-

pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 1,1-

dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-

dimethyl-2-butenyl, 1,2-dimethyl-3-butenyl, 1,3-

dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl, 2,2-

dimethyl-3-butenyl, 2,3-dimethyl-2-butenyl, 2,3-
-· . 

dimethyl-3-butenyl, 1-ethyl-2-butenyl, i-ethyl-3-

butenyl, 2-ethyl-1-butenyl, 2-ethyl-2-butenyl, 2-ethyl-

3-butenyl, 1,1,2-trimethyl-2-propenyl, l-ethyl-1-methyl-

2-propenyl and 1-ethyl-2-methyl-2-propepyl. 

The allyl group is preferred. 
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Alkynyl in general represents a straight-chained or 

branched hydrocarbon radical having 3 to 6 carbon atoms 
and one or more triple bonds. 

A lower alkynyl radical (propargyl) having 3 carbon 

atoms and a triple bond which may optionally be 

substituted by a halogen atom - preferably fluorine - or 
several halogen atoms which may be identical to one 

another or.different is preferred. 

Acyl in general represents benzoyl or alkylcarbonyl 

radicals - such as straight-chained or branched;:i_ower 

alkyl having from 1 to about 6 carbon atoms bound via a 
carbonyl group, the alkyl radical optionally being 

substituted by one or more halogen atoms, which may be 
identical to one another or different. Alkyl groups 

having up to 4 carbon atoms are preferred. Examples 

include: acetyl, trifluoroacetyl, ethylcarbonyl, 
propylcarbonyl, isopropylcarbonyl, butylcarbonyl and 
isobutylcarbonyl. The acetyl group is particularly 

preferred. 

Acyloxy denotes an acyl group bound via an oxygen atom, 
acyl being defined as hereinbefore. 

Aryl in general represents an aromatic radical having 6 
to 10 carbon atoms - also in combinations, it being 
possible for the aromatic ring to be substituted by one 
or more lower alkyl group(s), alkoxy group(s), nitre 

group(s), amino group(s) and/or one or more halogen 

atom(s) - which are identical to one another or 
different. The preferred aryl group is-phenyl. 

Aralkyl in general represents an ai;yl radical having·· 7 · 
to 14 carbon atoms which is bonded via ~n alkylene 
chain, it being possible for the aromatic ring to be 
substituted by one or more lower alkyl group(s), alkoxy 



- 8 -

group(s), nitre group(s), amino group(s) and/or one or 

more halogen atom(s) - which are identical to one 

another or different. Aralkyl radicals having 1 to 6 

carbon atoms in the aliphatic part and 6 to 10 ca_~_!=>on 

atoms in the aromatic part are preferred. Preferred 

aralkyl radicals which may be mentioned - unless 

otherwise stated - are: benzyl, phenethyl and 

phenylpropyl. 

Alkoxy in general represents a straight-chain or 

branched hydrocarbon radical having 1 to 8 carbon atoms 

which is bonded via an oxygen-atom. A lower alkox¥. 

radical having 1 to 3 carbon atoms is preferred. The 

methoxy group is particularly preferred. 

Unless otherwise stated, amino represents an NH2-function 

which may optionally be substituted by one or two c1_8-

alkyl, aryl or aralkyl groups, either identical or 

different. 

Alkylamino, for example, denotes methylamino, 

ethylamino, propylamino, 1-methylethylamino, butylamino, 

1-methylpropylamino, 2-methylpropylamino or 1,1-

dimethylethylamino. 

Dialkylamino, for example, denotes dimethylamino, 

diethylamino, dipropylamino, dibutylamino, di-(1-

methylethyl)amino, di-(1-methylpropyl)amino, di-2-

methylpropylamino, ethylmethylamino or 

methylpropylamino. 

Unless stated otherwise, halogen primarily represents 

fluorine, chlorine and bromine and, to a lesser degre~, 

iodine. 
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1. Pharmacological Characterisation 

It is known that after systemic administration of 

glutamate neurones are destroyed in mouse brains [S.M. 

Rothman and T.W. Olney, Trends in Neurosciences 10 
(1987) 299]. This finding leads one to conclude, inter 

alia, that glutamate plays a part in neurodegenerative 

diseases [R. Schwarcz and B. Meldrum, The Lancet 11 

(1985) 140]. 

In addition, substances such as quisqualic acid, cainic 
acid, ibotenfc acid, glutamic.acid and N-methyl-D-:.. 

""· 
aspartic acid (NMDA) are known as exogenous or 

endogenous neurotoxins. In terms of their neurotoxicity 
these substances have a selective effect on individual 
types of cells, which means that loss of function can be 
induced in animals by specific brain lesions. This loss 

of function is comparable with that which occurs in 
connection with epilepsy and other neurodegenerative 
diseases, such as Huntington's chorea and Alzheimer's 
disease. 

Furthermore, tests carried out in vivo and in vitro have 
shown that the cell damage and loss of function 

occurring in the brain as a result of hypoglycaemia, 

hypoxia, anoxia and ischaemia are due to an increased 
synaptic activity, the glutamatergic synapse being 

particularly significant. Substances and ions which 
inhibit the activity of the glutamate receptor and the 
ion channel connected to this receptor - such as 

competitive and non-competitive antagonists of 

excitatory amino acids as well as magnesium ions (Mg2+) -

protect the brain cells from hypoxic or ischaemic 
damage. These findings show that the glutamate receptor. 
plays an important part in mediating ischaemic damage. 

Biochemical ·and electrophysiological studies show that 
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the receptor ion channel is highly sensitive to 

fluctuations in the magnesium concentration. If there 

is a fall in the magnesium concentration, spontaneous 

epileptic discharges are caused in the hippocampu~!. 

which can be inhibited by antagonists of excitatory 

amino acids. 

surprisingly, it has now been found that benzomorphans 

of general' formula I block the NMDA-channel and have a 

neuroprotective activity. 

The preparation of these benz.omorphan derivatives ~.s 

known from German Patent 21 05 743 and German 

Offenlegungsschrift 28 28 039 and from the literature 

(H. Merz and K. Stockhaus, J. Med. Chem. 22 (1979) 

1475]. It is also already known that compounds of this 

kind have an analgesic effect and can be used 

therapeutically as non-addictive analgesics as well as 

antitussives (German Patent 21 05 743). 

The hippocampal section is used as a test system for 

demonstrating the NMDA-antagonistic activity of .. 
benzomorphan derivatives. The Schaffer collaterals of 

the hippocampal section in an infusion chamber are 

stimulated by means of microelectrodes and the total 

potentials occurring are derived extracellularly at the 

pyramidal cells of the CAI-region (H.L. Haas, Schaerer 

and M. Vosmansky, J. Neuroscience Meth. i (1979) 323]. 

The neuroprotective effect of the benzomorphan 

derivatives which fall within the scope of general 

formula I was also demonstrated in relation to protein 

synthesis and the liberation of neurotransmitters in the 

hippocampal section. 

Receptor binding tests also show that the benzomorphan 

derivatives disclosed are non-competitive glutamate 

·11ii~f 
i: 
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receptor antagonists. 

Furthermore, the neuroprotective activity of the 

benzomorphan derivatives of general formula I was tested 

on the mouse - in vivo - by inhibiting the lethality 

induced by N-methyl-D-aspartic acid [J.D. Leander et 

al., Brain Research 448 (1988) 115] and by inhibiting 

the ischaemia-induced neuronal cell death in the mouse 

and gerbil·. 

These results offer proof of the fact that the 

benzomorphan derivatives of _general formula I can-.... be 
"· . 

used in neurodegenerative diseases and cerebral 

ischaemia of various orig_~ns. These include, for 

example: the epileptic state, hypoglycaemia, hypoxia, 

anoxia, brain trauma, brain oedema, amyotropic lateral 

sclerosis, Huntington's disease, Alzheimer's disease, 

hypotonia, cardiac infarct, cerebral stroke and 

perinatal asphyxia. 

2. Formulation 

The benzomorphan derivatives of general formula I and 

the acid addition salts thereof with pharmacologically 

acceptable acids may be converted in known manner into 

the usual formulations such as plain or coated tablets, 

pills, granules, aerosols, syrups, emulsions, 

suspensions and solutions, using inert pharmaceutically 

acceptable carriers or solvents. The proportion of 

pharmaceutically active compounds should be within the 

range from 0.5 to 90 wt.-% of the total composition, 

i.e. in amounts which are sufficient to ach1eve the 

dosage range specified below. 

The formulations are prepared, for example, by diluting 

the active substances with solvents and/or carriers, 

optionally using emulsifiers and/or dispersing agents, 

!. 

\ 
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whilst if water is used as the diluent, for example, 
organic solvents may be used as solubilisers or 

auxiliary solvents. 

Examples of excipients include water, pharmaceutically 
acceptable organic solvents such as paraffins (e.g. 
petroleum fractions), vegetable oils (e.g. groundnut or 

sesame oil), mono- or polyfunctional alcohols (e.g. 
ethanol or· glycerol), carriers such as natural mineral 
powders (e.g. kaolins, clays, talc, chalk), synthetic 

mineral powders (e.g. highly dispersed silica and 

silicates), sugars (e.g. glucose, lactose and fr~tose), 
emulsifiers (e.g. lignin, sulphite waste lyse, 

methylcellulose, starch and polyvinylpyrrolidone) and 
lubricants (e.g. magnesium stearate, talc, stearic acid 
and sodium laurylsulphate). 

The preparations are administered in conventional 
manner, preferably by parenteral route; particularly by 
infusion, and intravenously. In the case of oral 
administration the tablets may, of course, contain in 

addition to the above-mentioned carriers additives such 
as sodium citrate, calcium carbonate and dicalcium 
phosphate together with various additional substances 

such as starch, preferably potato starch, gelatine and 
the like. In addition, lubricants such as magnesium 
stearate, sodium laurylsulphate and talc may be used in 
making the tablets. In the case of aqueous suspensions, 
the active substances may be combined with various 
flavour improvers or colourings in addition to the 
excipients mentioned above. 

For parenteral administration, solutions of the activ.e 
substances may be prepared, using suitable liquid 
carriers. 

The dosage for oral use is from 1 to 300 mg, preferably 
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between 5 and 150 mg. 

However, it may in some cases be necessary to deviate 

from the amounts specified, depending on the body weight 

or method of administration, the individual response to 

the drug, the type of formulation and the time or period 

of time over which the preparation is administered. 

Thus, in some cases, it may be sufficient to use less 

than the prescribed minimum whereas in other cases the 

upper limit must be exceeded. If iarger quantities are 

administered it may be advisable to divide them into 

several smaller doses dist~ibuted over the day. 

Furthermore, the compounds of general formula I or the 

acid addition salts thereof may also'be combined with 

active substances of other kinds. 

Examples of formulations 

Tablets 

1. The tablet contains the following ingredients: 

Active substance according to formula I 0.020 parts 

Stearic acid 

Dextrose 

Total 

Preparation 

0.010 

1.890 
" 
" 

1.920 parts 

The substances are mixed together in known manner and 

the mixture is compressed to form tablets, each weighing 

1.92 g and containing 20 mg of active substance.-

Ampoule solution 

Composition 

Active substance according to formula I 1.0 mg 
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Water for injection 

Preparation 
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45.0 mg 

to 5.0 ml 

The active substance is dissolved in water at its own pH 

or possibly at pH 5.5 to 6.5 and sodium chloride is 

added to make the solution isotonic. The resulting 

solution is filtered free from pyrogens and the filtrate 

is transferred under aseptic conditions into ampoules 

which are then sterilised and sealed by fusion. The 

ampoules contain 1 mg, 5 mg .. and 10 mg of active :~­

substance. 

Suppositories 

Each suppository contains: 

Active substance according to formula I 

Cocoa butter (melting point: 36-37°C) 

Carnauba·wax 

Preparation 

1.0 parts 

1200.0 parts 

5.0 parts 

The cocoa butter and carnauba wax are melted together. 

At 45°C the active substance is added and the mixture is 

stirred until fully dispersed. The mixture is poured 

into suitably sized moulds and the suppositories are 

suitably packaged. 

3. Methods of synthesis 

The type 2 benzomorphan derivatives used-as-starting 

material in the various methods of synthesis are eitper 

prepared according to the prior art [DE-A 20 27 077,"-CA· 

74 (1971) 125482x; EP-B 4960, CA 93 (198.0) 4941 f] or 

are prepared as described in the following Examples. 
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The subs ti tuents R9 and R 10 are either identical to the 

desired substituents R7 and R8 or are converted into them 

in a later stage of synthesis. 

3.la 

One way of introducing a desired substituent at the 

amino function of the benzomorphan nitrogen is to carry 

out acylation with a suitably activated carboxylic acid 

derivative. Corresponding carboxylic acid derivatives 

of type 4 are known from the prior art or are easily 

obtainable b~ current methods of synthesis. 

For t.he acylation itself there are again a number of 

methods to choose from [C. Ferri, Reaktionen der 

·organischen Synthese, Georg Thieme Verlag Stuttgart, 

1978, p. 222 ff. and loc. cit. J. March, Advanced 

Organic Chemistry, 3rd Ed., John Wiley and Sons, New 

York 1985, p. 370 ff and loc. cit.; R.C. ··Larock,. 

Comprehensive Organic Transformations - A Guide to 

Functional Group Preparations, VCH Verlagsgesellschaft, 

D-6940 Weinheim 1989, p. 963 ff and loc .. cit.], the 

preferred method being reactions with carboxylic acid 

halides [A.L.J. Beckwith in J. Zabicki, "The Chemistry 
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of Amides", Interscience, New York 1970 p. 73] in a 

solvent which is substantially inert under the reaction 

conditions prevailing, optionally in the presence of 

acid-binding agents. The inert solvents used a~e. 

generally organic solvents which do not change under the 

reaction conditions used~ such as hydrocarbons - e.g. 

benzene, toluene or xylene - or petroleum fractions or 

ethers - e.g. diethylether, glycoldimethylether (glyme), 

diglycoldimethylether - or cyclic ethers - e.g. 

tetrahydrofuran or diox.ane - or halohydrocarbon - e.g. 

carbon tetrachloride, chloroform or dichloromethane . 
.... 
~. 

The preparation of the desired carboxylic acid halides 

is known from the prior art (Houben-Weyl, Methoden der 

organischen Chemie, Volume VIII and Volume E5, Georg 

Thieme Verlag, Stuttgart, 1952 and 1985] where they are 

not commercially obtainable. Conveniently, the 

benzomorphan derivative of type 2 is preferably reacted 

in halogenated hydrocarbons, especially in 

dichloromethane, and in the presence of tertiary amines, 

such as triethylamine, with the desired acid halide, 

more especially with the desired acid chloride. 

However, it is also possible to carry out the reaction -

according to the so-called Schotten-Baumann Variant - in 

water or in an aqueous alcohol-in the presence of alkali 

metal hydroxides or alkali metal carbonates [see for 

example Organikum, Autorenkollektiv, VEB Deutscher 

Verlag der Wissenschaften, 17th Edition, Berlin 1988 

p. 407]. Depending on the educts used it has also 

proved particularly advantageous to carry out the 

acylation according to the Einhorn variant, in which -. .. 

pyridine is used both as an acid-bind°ing.agent and as a 

reaction medium. 

In addition, there is the possibility of carrying out 

the reaction of acylation with the free carboxylic acid 

[see for example A.L.J. Beckwith in J. Zabicki, "The 

<. . .' 
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Chemistry of Amides", Interscience, New York 1970, p. 
105 ff; J.A. Mitchell and E.E. Reid, J. Am. Chem. Soc. 
53 (1931) 1879]. It may also prove appropriate to use a 
mixed anhydride, e.g. with a carbonic acid estei:.'.. 
instead of the free carboxylic acid [C. Ferri, 
Reaktionen der organischen Synhtese, Georg Thieme 
Verlag, Stuttgart 1978, p. 222 and loc. cit.; A.L.J. 
Beckwith in J. Zabicki, "The Chemistry of Amides", 
Interscience, New York 1970, p. 86; J. March, Advanced 
Organic Chemistry, 3rd Ed., John Wiley and Sons, New 
York 1985, p. 371 and loc. cit., R.C. Larock, 
Comprehensive Organic Transformations, VCH Publiah.ers, 
D-6940 Weinheim 1989, p. 981 and loc. cit.]. 

In the preferred acylation with carboxylic acid halides, 
especially carboxylic acid chlorides, the reaction 
temperature may vary within wide limits, the lower limit 
being set by excessively slow reaction speeds whilst the 
upper limit is set by the proliferation of undesirable 
secondary reactions. Reaction temperatures in the range 
from -50°C to 150°C, preferably from 0°C to 75°C, have 
proved suitable. The work is conveniently done with a 
slight excess of the acylating agent in the presence of 
an acid binding agent (present in a somewhat larger 
excess) to ensure that the educts are reacted as 
completely as possible. 

3.lb 

In order to obtain the desired amine of type 6, it is 
necessary to reduce the acid amide 3 in the subsequent 
reaction step. 

Reductions of acid amides of this kind are known from 
the prior art and may be carried ou-t:-.. by electrolytic"-· 
reduction, by reduction with alkali metals and by 
catalytic reduction [R. Schroter in Houben-Wey!, 
Methoden der organischen Chemie, Volume XI/1, Georg 
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Thieme Verlag, Stuttgart 1957, p. 574] or with diborane 

or borane derivatives [J. Fuhrhop and G. Penzlin, 

Organic Synthesis ~ Concepts - Methods - Starting 

Materials, VCH-Verlagsgesellschaft, Weinheim ~~~6, 

p. 90]. 

It is preferred to carry out the reduction w1th complex 

hydrides such as alkali metal borohydrides or alkali 

aluminium hydrides with suitable derivatives thereof, 

optionally in the presence of a catalyst [N.G. Gaylord, 

Reduction with Complex Metal Hydrides, Wiley ~ew York 

1965; A. Hajos, Complex Hydrides, Elsevier New :Y.-ork 

1979; v. Bazant, M. capka, M. Cerny, v. Chvalovsky, K. 

Kochloefl, M. Kraus und J. Malek, Tetrahedron Lett. 9 -

(1968) 3303], lithium aluminium hydride being 

particularly preferred. 

Suitable reaction media are all the inert organic 

solvents which do not change under the reaction 

conditions specified. These preferably include ethers 

such as diethylether, diisopropylether, tert.­

butylmethylether, di-n-butylether, glycoldimethylether 

(glyme), diglycoldimethylether (diglyme), cyclic ethers 

such as dioxane and, particularly preferably, 

tetrahydrofu~an, the choice of solvent being guided, 

inter alia, by the particular reducing agent used. 

It is generally advantageous to allow these reductions 

to proceed in the presence of an excess of the reducing 

agent, which preferably takes the form of one of the 

above-mentioned complex hydrides, particularly lithium 

alanate, in a range from 5 to 100%,·preferably in the 

range from 10 to 50%. 
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The reactants are usually added whilst cooling with ice 

or at ambient temperature and then heated to 

temperatures in the region of 1so 0 c, preferably up to 

75°c, depending on the reactivity of the educts. 

3.2 
Another possible method of preparing benzomorphan 

derivatives of type 6 is to react the benzomorphan 

derivative 2 with suitable alkylating agents of type 5, 

in which z in formula 5 represents a leaving group which 

leaves during the alkylation. Preferred leaving groups 

are halogen, such as Cl, Br ~nd I, or o-so2-aryl, ~uch as 

tosylat,e, or an alkylsulphonate o-so2-alkyl, such as 

methanesulphonate or halomethanesulphonate or sulphate. 

Corresponding alkylating reagents are either 

commercially obtainable or may be prepared by methods 

known in the art. 

! 

Suitable solV;ents include all inert solvents which 

remain substantially unchanged under the reaction 

conditions specified and which, because they are not 

themselves reactive components, cannot have a negative 

influence on the course of the reaction. Examples are 

alcohols, such as methanol, ethanol, propanol or 

isopropanol, or ethers, such as diethyl~~her, di-n­

butyl-ether, tert.butylmethylether, glycoldimethylether 

(glyme), diethyleneglycoldimethylether (diglyme), 

tetrahydrofuran and dioxane - or ketones, such as 

methylethyl ketone or acetone, or acid amides, such as 

hexane-methylphosphoric acid triamide or 

dimethylformamide. 

It is also possible to use mixtures of the 

abovementio~ed solvents. Tetrahydrofuran or 

dimethylformamide or mixtures of these two solvents are 

particularly preferred. The reaction is preferably 

carried out in the presence of acid-binding agents such 

·1111li1nr 
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as alkali or alkaline earth metal carbonates or hydrogen 

carbonates. 

The reaction temperature may vary within wide l~~its in 

the course of the reaction, these limits being set by 
too slow a reaction rate, at the bottom of the scale, 

for practical purposes, and by a prevalence of side 

reactions, at the top of the scale. Suitable reaction 
temperatures fall within the range from 0°c to 1so 0 c and 

preferably f.rom so 0 c to l00°C. 

--.... 3.3 

The conversion·, of R9 and/or R10 into R7 and R8 , 

respectively, which may be. necessary, involves a number 

of different reactions, which cannot be combined under a 
single plan. Such conversion reactions are -described in 
the corresponding Examples. ·.· 
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4. Examples 

Preliminary remark: Unless otherwise stated, the 
word ether denotes diethylether. 

4.1 Compounds ·of type (1) - prepared. according to 

process 3.1 

4.1.1 Example 1 

(-)-(1R,5S,2"R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-behzomo~phan 

hydrochloride -~. 
a) Acylation 

27.8 g (0.12 mol) of (±)-2'-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan [DOS 20 27 077; CA 74, 125482x (1971)] are 
mixed with 278 ml of absolute dichloromethane in the 
presence of 27.9 g (0.275 mol) of triethylamine and 
19.2 g (0.156 mol) of (R)-2-methoxypropionic acid 
chloride are added, with stirring, within about 30 
minutes. The reaction temperature is maintained in the 
range from 30 to 35°C. The mixture is then refluxed for 
one hour. It is then cooled and washed successively 
with 175 ml of water, 1.75 ml of 2 N hydrochloric acid 

and twice more with 175 ml of water. After drying with 
sodium sulphate and filtering off the drying agent the 
solution is evaporated down in vacuo, at a final 
temperature of 80°C under a full water jet vacuum. The 
acylation product of type (3) is· obtained as an 
evaporation residue in a yield of 42.3 g (around 100% of 
theory). 

b) Reduction 

The acylation product prepared using the process 

described above is dissolved in 425 ml of absolute 
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tetrahydrofuran. The solution is added dropwise, with 

stirring and cooling with ice, to a suspension of 9.1 g 

(0.24 mol) of lithium aluminium hydride (lithium 

tetrahydridoalanate) in 300 ml of tetrahydrofuran within 

one hour at 10 to 15°C. Then the reaction mixture is 

refluxed for two hours with stirring._ 25 ml of water 

are then added dropwise thereto, whilst cooling in an 

ice bath and with stirring, and finally, after the 

addition of a further 70 ml of water and saturated 

diammonium tartrate solution (890 ml), the mixture is 

shaken in a separating funnel. The tetrahydrqfuran 

phase separated off is evaporated down in vacuo a"bd the 

aqueous phase is extracted three times with 175 ml of 

dichloromethane. The evaporation residue of the 

tetrahydrofuran phase is dissolved with the 

dichloromethane extracts and the solution is washed 

twice with 100 ml of water. After drying with sodium 

sulphate and removal of the drying agent by filtering, 

the solution is evaporated down, at a final temperature 

of 80°C under a full water jet vacuum. A residue 

remains (37 g, about 100% of theory), which consists of 

a mixture of the two diastereomeric compounds expected. 

In the thin layer chromatograph (TLC) these 

diastereomers show Rf values of 0.42 and 0.51 (silica gel 

60, chloroform-methanol-cone. ammonia 95:5:0.1).-

The diastereomers can be separated by crystallisation of 

the hydrochlorides. To do this, the basic mixture is 

dissolved in 120 ml of absolute ethanol and the solution 

is acidified with hydrochloric acid (12 ml 32% 

hydrochloric acid). The title compound (Rf~ o.~2) 

crystallises immediately, is cooled (ice-bath), suction 

filtered, washed with ice cold ethanol (4·0 ml) in 

batches and is dried, at a final te~perature of 80°c",-­

until a constant weight is achieved. The yield is· 

15.0 g (73.5% of the maximum amount theoretically 

obtainable). The substance melts at 264°C with 

i! 
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decomposition and has a specific optical rotation of 

(a]~5 = -116.9° (c = 1, CH30H). A sample recrystallised 

from a mixture of methanol and diethylether melts at an 

unchanged melting point of 264°C (decamp.) and b.as a 

specific rotation of [a]~5 = -118.6° (c = 1, CH30H). 

4.1.2 Example 2 

(+)-(1S,5R,2 11 R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

-
The mother liquor obtained -in the process accordt.ng to 

Example 1 contains predominantly the diastereomer with 

an Rf value of 0.51. It is evaporated down and the 

resid~e (25 g) is heated to reflux temperature with 

40 ml of isopropanol for one hour with stirring. The 

crystal suspension thus obtained is left to stand at 

ambient temperature for about 12 hours, then suction 

filtered and washed in batches with a little cold 

isopropanol. The crystals consist mainly of the title 

compound together with residues of the diastereomer 

(Example 1). The title compound is converted into the 

free base form and purified by column chromatography. 

For this purpose, the crystals are shaken with water 

(75 ml), dichloromethane (75 ml) and excess cone: 

ammonia (25% strength, 6 ml). After separation of the· 

phases the aqueous layer is extracted once more with 

25 ml of dichloromethane. The combined dichloromethane 

extracts are washed twice with 25 ml of water, then 

dried with sodium sulphate and, after removal of the 

drying agent by filtration, evaporated down at a final 
-· -

temperature of 80°C under a full water jet vacuum. The 

residue (15.4 g) is purified by column chromatography on 

2 kg of silica gel (MN K 60, 230-40Q mesh ASTM made by · 
Macherey and Nagel) using dichloromethane-methanol~conc. 

ammonia 95:5:0.1 as·eluant. The fractions containing 

the pure substance yield a residue (6.8 g) after 
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evaporation, consisting of the base of the title 

compound. The residue is dissolved with 14 ml of 

absolute ethanol and the solution is acidified with 

10 ml of 2.5 N ethanolic hydrochloric acid. A~ter the 

addition of diethylether until the turbidity is just 

constant, the title compound crystall.ises out. The 

mixture is left to stand in the refrigerator .. for about 

12 hours and then suction filtered and washed first with 

an methanol-ether mixture 1:2 and then with ether. 

After drying, finally at so·c, 6.4 g of the title 

compound are obtained (31.4% of the maximum a~ount 

theoretically obtainable) with a melting point o-'f 236°C 

(decamp.) and a specific rotation of [a]~5 = +88.0° 

(c = 1, CH30H). 

4.1.3 Example 3 

(+)-(1S,5R,2"S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 9.25 g (0.040 mol) of (±)-2 1 -hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 6.37 g (0.052 mol) 

of (S)-2-methoxypropionic acid chloride, the title 

compound is obtained analogously to Example 1 in a yield 

of 5.1 g (75.0% of theory) with an Rf value of 0~42, a 

melting point of 270°C (decamp.) and a specific rotation 

of [a]~5 = +117 ° (c = 1, CH30H). 

4 .1.4 Example 4 

(-)-(1R,5S,2"S)-2'-hydroxy-2-{2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan -. -
hydrochloride 

Starting from the mother liquor ob~~ined in Example
0

3 

the title compound is obtained analogously to Example 2 

in a yield of 3.2 g (47.1% of theory) with a melting 

point of 235°C (decamp.) and a specific rotation of 

i! 
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(o:]~s = -89. 9 ° (c = 1, CH30H) . 

4.1.5 Example 5 

(-)-(1R,5S,2"R)-2 1 -hydroxy-2-(2-metho~­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

If instead of the racemic starting compound 2.31 g 

(0.010 mol) of the enantiomerically pure (-)-2'-hydroxy-
5,9,9-trimethyl-6,7-benzomorphan are reacted analogously 

to Example 1 with 1.60 g (0.013 mol) of ·(-R)-2-: 

methoxypropionic acid chloride, instead of a mixti\lre of 

the diastereomeric bases the sterically pure base of the 

title compound will first be obtained and from this the 

hydrochloride is obtained in a yield of 3.0 g (88.4% of 
theory) with a melting point of 264°C (decomp.) and a 

specific rotation of (a]~0 = -117.5° (c = 1, CH30H). 

4.1.6 Example 6 

(-)-(1R,5S,2 11S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

If the synthesis described in Example 5 is carrie.d out 

with (S)-2-methoxypropionic acid, the title compound is 
obtained in a yield of 2.9 g (85.3% of theory) with a · 
melting point of 235°C (decomp.) and a specific rotation 

of (a]~5 = -89.7° (c = 1, CH30H). 

4 .1. 7 Example 7 

(-)-(1R,5S,2"R)-2'-hydroxy-2-(2-met:tioxy­

propyl) -5, 9, 9-trimethyl-6, 1·-benzomorphan 

hydrochloride 

starting from 4.62 g (0.020 mol) of (-)-~'-hydroxy-
5,9,9-trimethyl-6,7-benzomorphan and 3.20 g (0.026 mol) 

of (R/S)-2-methoxypropionic acid chloride, there is 

l1Uiiiliflii 
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obtained analogously to Example 1 a mixture of the 

expected diastereomeric bases which are separated by 

column chromatography analogously to Example 2. The 

slower running substance (Rf = 0.42) is crystall~~ed as 

the hydrochloride as described therein. The title 

compound is obtained in a yield of 2.i g· (61.8% of 

theory) with a melting point of 264°C (decamp.) and a 

specific rotation of (a]~5 = -117.9° (c = 1, CH30H). 

4.1.8 Example 8 

(-)-(1R,2S,2"S)-2'-hydroxy-2-(2-metl).oxy­

propyl)-5,9,9-trimethyl-6,7-benzomorpha~ 

hydrochloride 

Starting from the faster running substance (Rf = 0.51) 

separated in Example 7, the title compound is obtained, 

after conversion into the hydrochloride analogously to 

Example 2, in a yield of 2.2 g (64.7% of theory) with a 

melting point of 235°C (decamp.) and a specific rotation 

of [a]~5 = -88.6°C (c = 1, CH30H). 

4.1.9 Example 9 

(+)-(1S,5R,2"S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

2.60 g (0.025 mol) of (S)-2-methoxypropionic acid 

chloride are stirred in 100 ml of absolute 

tetrahydrofuran with 4.04 g (0.025 mol) of 1,1 1 -

carbonyldiimidazole for two hours at ambient 

temperature. After the addition of 4.62 g (0.020 mol) 

of (+)-2 1 -hydroxy-5,9,9-trimethyl-6,7~benzomorphan the 

mixture is stirred for a further two days at ambient . 

temperature. It is then evaporated ~own, the residue ··is· 

taken up in 75 ml of dichloromethane and :washed 

successively with 2 N HCl and twice with water. After 

separation the organic phase is dried with sodium 

· This Sheet Has Been Replaced 
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sulphate and after the drying agent has been filtered 
off, the residue is evaporated down in vacuo, finally at 
so 0 c under a full water jet vacuum. The evaporation 
residue is reduced with lithium aluminium hydride 

(lithium tetrahydridoalanate) as described in Example 1 
and the reaction product is crystall~sed as the 

hydrochloride analogously to Example 2. The. title 

compound is obtained in a yield of 6.9 g (81.3% of 

theory) with a melting point of 264°C (decamp.) and a 

specific rotation of [a)~5 = +117.4° (c = 1, ~H30H). 

4.1.10 
-

Example 10 ~ 

(-) - (1R, 5S, 2"R) -9, 9-dimethyl-5-.ethyl-2 ' -
hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

Starting from 1.69 g (0.006 mol) of (±)-9,9-dimethyl-5-
ethyl-2 '-hydroxy-6,7-benzomorphan hydrochloride [DOS 

20 27 077; CA 74, 125482x (1971)], 1.82 g (0.018 mol) of 
triethylamine and 0.96 g (0.0078 mol) of (R)-2-
methoxypropionic acid chloride, a mixture of the 
expected diastereomeric bases (1.7 g) is obtained 

analogously to Example 1, these bases being separated by 
column chromatography analogously to Example 2. The 

slower running substance (0.6 g, Rf = 0.40) is 
crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 
0.6 g (56.6% of theory) with a melting point_of 275°C 

(decomp.) and a specific rotation of [a]~5= -100.5° 

(c = 1, CH30H). 

4.1.11 Example 11 

(+)-(1S,5R,2"R)-9,9-dimethyl-5-..ethyl-2'­

hydroxy-2-(2-methoxypropy!)-6,7-benzomorphan 

hydrochloride 

The faster running diastereomer (0.7 g, Rf = 0.45) 

·n1is Sheet Has Been Replaced 
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separated by column chromatography in Example 10 is 

crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 

0.23 g (21. 7% of theory) with a melting point of .. 216°C 

(decamp.) and a specific rotation of [a]~5 = +62.4° 

( c = 1 I CH30H) •. 

4.1.12 Example 12 

(+)-(1S,5R,2"S)-9,9-dimet~yl-5-ethyl-2'­

hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 
.... .... 

Starting from 1.69 g (0.006 mol) of (±)-9,9-dimethyl-5-

ethyl-2 '-hydroxy-6,7-benzomorphan hydrochloride, 1.82 g 

(0.018 mol) of triethylamine and o •• 96 g (0.0078 mol) of 

(S)-2-methoxypropioriic acid chloride, a mixture of the 

expected diastereomeric bases (1.7 g) is obtained 

analogously to Example 1 and separated by column 

chromatography analogously to Example 2. The .slower 

running substance (0.6 g, R1 = 0.40) is crystallised out 

as the hydrochloride analogously to Example 2. The 

title compound is obtained in a yield of 0.6 g (56.6% of 

theory) with a melting point of 275°C (decomp.) and a 

specific rotation of [a]~5 = +102.5° (c = 1, CH30H). 

4.1.13 Example 13 

(-)-(1R,5S,2"S)-9,9-dimethyl-5-ethyl-2'­

hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

The faster running diastereomer (0.6 g, R~ = _?.45~ 
separated by column chromatography according to Example 

12 is crystallised out as the hydroch~oride analogously 

to Example 2. The title compound is .. obtained in a y.feld· 

of 0.65 g (61.2% of theory) with a melting point of 

219°C (decomp.) and a specific rotation of [a]~5 = -67.6° 

(c = 1, CH30H). 
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Example 14 

(-)-9,9-dimethyl-2'-hydroxy-2-((R)-2-

methoxypropyl)-5-phenyl-6,7-benzomorphan 

Starting from 1.76 g (6 mMol) of (±)-9,9-dimethyl-2'­

hydroxy-5-phenyl~6,7-benzomorphan [EP~B-4960; CA 93, 

4941f (1980)] and 0.96 g (7.8 mMol) of (R)-2~ 

methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases (2.1 g) is obtained 

analogously to Example 1 with Rf-values of o. _so and o. 55 

(cf. Example 2). The mixture is crystall-ised _out in the 

form of the hydrochlorides ·(2. 4 g) arialogously ta·. 

Example 2 and converted back into the corresponding free 

bases (evaporation residue 1.8 g). This base residue is 

recrystallised from 6 ml of ethyl acetate and 18 ml of 

petroleum ether (80°C). Th~n the title compound is 

obtained in a yield of 0.72 g (65.5% of theory) with a 

melting point of 202°C, an Rf value of 0.50 and a 

specific rotation of (a]~5 = -24.4° (c = 1, CH3QH). 

4.1.15 Example 15 

(+)-9,9-dimethyl-2'-hydroxy-2-((R)-2-methoxy­

propyl)-5-phenyl-6,7-benzomorphan 

hydrochloride 

The mother liquor (ethyl acetate/petroleum ether) 

obtained during crystallisation accor9ing to Example 13 

is evaporated down. The residue (1.2 g) is dissolved in 

5 ml of ethanol and the solution is acidified with 2.5 N 

ethanolic hydrochloric acid. After the addition of 

diethylether until turbidity is beginning, hydrochloride 
-· 

(0.4 g) crystallises out as a contaminated crude 

product. The mother liquor contains the pure title . 

compound which, after evaporation, !s isolated as a · ·­

residue: yield: 0.75 g (62.0% of theory)-, melting point 

l68°C (decomp.), Rf= 0.55, specific rotation [a]~5 = 

+ll.6° (c = 1, CH30H). 
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Example 16 

(-)-(1R,5S,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Starting compound 

The (±)-3'-hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

required here and in other Examples is not known from 

the prior art. It may be prepared, for example, using 

the method of synthesis given for the known 2~-hydroxy­

isomer [DOS 20 27 077, ; CA· 74, ( 1971) , 125482x] ,;.-.using 

m-methoxybenzyllithium instead of p-methoxybenzyl­

lithium. When cyclisation is carried out to obtain the 

benzomorphan system, two isomeric compounds are obtained 

in the latter case which are further reacted in th~ form 

of a mixture. The mixture of 1 1 -hydroxy- and 3'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan obtained 

finally is separated by flash column chromatography on 

lOQ times the quantity of silica gel (MN K 60, 230-400 

mesh ASTM, made by Macherey and Nagel) using a mixture 

of ethyl acetate/methanol/cone. ammonia 80:20:5 as 

eluant. The (±)-1'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan (Rf= 0.20) and the (±)-3 1 -hydroxy-5,9,9-

trimethyl-6,7-benzomorphan (Rf= 0.14) are obtained in a 

ratio of 1:2 in the form of viscous oils- (Rf values: TLC, 

silica gel 60, using the eluant mentioned above). 

b) Reaction to obtain the title compound 

Starting from 2.31 g (0.010 mol) of (±)-3 1 -hydroxy-

5, 9 , 9-tr imethyl-6, 7-benzomorphan and· 1. 6- g ( o ·• o 13 mol) 

of (R)-2-methoxypropionic acid chloride, .a mixture Qf 

the expected diastereomeric bases ~~ obtained 

analogously to Example 1 which are sepa~ated by column 

chromatography on 100 times the quantity_ of silica gel 

analogously to Example 2. The slower running substance 
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(Rf = 0.65) is crystallised out as the hydrochloride, as 

described therein. The title compound is obtained in a 

yield of 0.86 g (50.6%) with a melting point of 240 to 

242°C {decomp.) and a specific rotation of [o:]~5 .=:= .. -90.~ 0 

( c ::::: 1 , CH30H) . 

4.1.17 Example 17 

(+)-(1S,5R,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-~,7-benzomorphan 

hydrochloride 

-
The faster running substance· (Rf = O. 74) separatei\ in 

Example ·16 is crystallised out as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.28 g (75.3% of ~heory) with a 

melting point of 250-251°C and a specific rotation of 

[a]~5 = +57 .1° (c = 1, CH30H). 

4.1.18 Example 18 

(+)-(1S,5R,2 11 S)'-3 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.31 g (0.010 mol) of (±)-3'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan (see Example 16) and 

1.60 g (0.013 mol) of (S)-2-methoxypropionic acid 

chloride, a mixture of the expected diastereomeric bases 

is obtained analogously to Example 1, which are purified 

by chromatography analogously to Example 2 on 100 times 

the amount of silica gel. The slower running substance 

(Rf = 0.65) is crystallised as the hydrochloride as 

described therein. The title compound is obtained in a 

yield of 0.57 g (33.4% of theory) with a melting point 

of 239 to 240°C (decomp.) and a speC?._ific rotation of" -­

[a]~5 = +90.7° (c = 1, CH30H). 
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Example 19 

(-)-(1R,5S,2 11S)-3'-hydroxy-2-(2-methoxy­
propyl) -5, 9, 9-trimethyl-6, 7-b_enzomorphan 
hydrochloride 

The faster running substance (Rf= 0.74) separated in 
Example 18 is crystallised out as the hydrochloride 
analogously to Example 2. The title compound is 
obtained in a yield of 0.67 g (39.~% of theory) with a 
melting point of 250-251°C (decamp.) and a specific 
rotation of (a]~5 = -56.5° (c = 1, CH30H) ;. -
4. 1. 20 

... 
""· 

Example 20 

(-)-(1R,5R,2"R)-1'-hydroxy-2-(2-methoxy­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

Starting from 2.31 g (0.010 mol) of (±)-1'-hydroxy-
5,9,9-trimethyl-6, 7-benzomorphan (see Example .16) and 
1.60 g of (R)-2-methoxypropionic acid chloride, a 
mixture of the expected diastereomeric bases is obtained 
analogously to Example 1 which are separated analogously 
to Example 2 on 100 times the amount of silica gel. The 
slower running substance (Rf = 0.52) is crystallised as 
the hydrochloride analogously to Example 2. The-title 
compound is obtained in a yield of 0.70 g (41.2% of 
theory) with a melting point of 128-135°C (decamp.) and 
a specific rotation of [a]~5 = -100.5° (c = 1, CH30H). 

4.1.21 Example 21 

(+)-(1S,5S,2"R)-1'-hydroxy-2-(2-methoxy--· . - . 

propyl)-5,9,9-trimethyl-6,7~benzomorphan 
hydrochloride 

The faster running substance (Rf = o. 56) separated·· off in 
Example 20 is crystallised as the hydrochloride 
analogously to Example 2. The title compound is 

·., .. 
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obtained in a yield of 0.40 g (23.6% of theory) with a 

melting point of 88 to 89°C (decamp.) and a specific 

rotation of (a]~5 = 50.4° (c = 1, CH30H). 

4.1.22 Exani.ple 22 

(+)-(lS, 5S, 2"S)-1 '-hydroxy-_2-(2-methoxy­

propyl)-5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride 

starting from 2.31 g (0.010 mol) of (±)-1 1 -hydroxy-

5,9,9-trimethyl-6, 7-benzomorphan (see Example_16) and 

1.60 g (0.013 mol) of (S).-2.-methoxy-propionic a~d 

chloride a mixture of·the expected diastereomeric bases 

is obtained analogously to Example 1 which are separated 

on 100 times the amount of silica gel in accordance with 

Example 2. The slower running substance (Rf = 0.52) is 

crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 
. -

0.63 g (36.8% of theory) with a melting point .of 85 to 

90°C and a specific rotation of (a]~5 = +96.2° (c = 1, 

CH30H). 

4.1.23 Example 23 

(-)-(1R,5R,2"S)-1'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.56) separated in 

Example 22 is crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 0.50 g (29.4% of theory) with a 

melting point of 90 to 91°C (decamp.) and a-·spec-ific 

rotation of (a]~5 = -64.0° (c = 1, CH30H). 
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Example 24 

(-)-(1R,5S,2 11R)-4 1 -hydroxy-2-(2...:methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation·of the starting compou~d 

The preparation of (±)-4'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan needed here and in other Examples is not 

known from the prior art. It may, for example, be 

prepared by the method of synthesis knowh fro~ the prior 
-

art for the known 2 1 -hydroxy-isomer [DOS 20 27 fYl7, CA 

74, 125-482x· (1971)] by using o-methoxybenzyllithium 

instead of p-methoxybenzyllithium. The desired compound 

crystallises. as a base from isopropanol-petroleum ether 

with a melting point of 227°C. In thin layer 

chromatography (silica gel 60, chloroform/methanol/cone. 

ammonia 65:35:3) it may be given an Rf value of 0.20. 

b) Reaction to obtain the title compound 

Starting from 2.31 g (0.010 mol) of (±)-4 1 -hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 1.60 g (0.01 mol) 

of (R)-2...:methoxypropionic acid chloride, a mixture of 

the expected bases (3.0 g) is obtained analogously to 

Example 1, which are separated analogously to Example 2 

by column chromatography on 450 g of silica gel. 0.9 g 

of the slower running compound (Rf = 0.34) and 1.3 g of 

the faster running compound (Rf = 0.43) are obtained. 

The former is crystallised as the hydrochloride as in 

Example 2. The title compound is thus obtained in a 

yield of 0.95 g (55.9% of theory) with a.· meltlng point 

of 263°C (decamp.) and the specific rotation of [a]~= 

-86. 9 ° (c = CH30H). · 
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Example 25 

(+)-(1S,5R,2"R)-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running compound (Rf = 0.4~) separated in 

Example 24 is crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.23 g (72.4% of theory) with a 

melting point of 258°C (decomp.) and a specific rotation 

of ( o:] ~5 = +51. 7_ 0
, ( c = 1, CH30H) . 

4 .1. 26 

... .... 
Example 26 

(+)-(1S,5R,2"S)-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.31 g (0.010 mol) of (±)-4 1 -hydroxy-

5,9,9-trimethyl-6,7-benzomorphan (see Example .24) and 

1.60 g (0.013 mol) of (S)-2-methoxypropionic acid 

chloride, a mixture of the expected diastereomeric bases 

(3 .1 g) is obta.~ned which are separated .by column 

chromatography on 450 g of silica gel analogously to 

Example 2. 1.0 g of the slower running compound (Rf = 
0.34) and 1.2 g of the faster running compound are 

obtained. The former is crystallised in the form of the 

hydrochloride analogously to Example 2 and yields the 

title compound in a yield of 1.15 g (67.7%) with a 

melting point of 260°C (decomp.) and a specific rotation 

of [0:]~5 = -51.2° (c = 1, CH30H). 

4 .1. 27 Example 27 

(-) -(1R, 5S, 2"S) -4 1 -hydroxy-2-(2.-methoxy­

propyl)-5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.43) separated in 
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Example 26 is crystallised as the hydrochloride 

analogously to Example 2 and yields the title compound 

in a yield of 0.95 g (55.9% of theory) with a melting 

point of 261°C (decomp.) and a specific rotatiqn of 

(a]~5 = +86.1°, (c = 1, CH30H). 

4.1.28 Example 28 

(-)-(1R,5S,2"R)-2'-methoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 2.45 g (0.010· mol) of (-)-2'-methc»:cy-

5,9,9-trime~hyl-6,7-benzomorphan [DOS 20 27 077; CA 

125482x (1971)] and 1.35 g (0.011 mol) of (R)-2-methoxy­

propionic acid chloride, the sterically uniform title 

compound is obtained analogously to Example 1 in the 

form of the free base (2.3 g). This is dissolved in 

5 ml of absolute ethanol. After acidification with 

methanesulphonic acid the solution obtained i~ combined 

with diethyl~ther until turbidity is just beginning. 

Whilst the methanesulphonate is crystallising, the same 

amount of ether is gradually added once more with 

stirring. Then the reaction mixture is cooled for 4 

hours with an ice bath, suction filtered, then washed 

first with a 1:2 mixture of ethanol and ether and then 

with ether on its own. After drying, finally at 80°C, 

the title compound is obtained in a yield of 3.3 g 

(79.8% of theory) with a melting poi~t of 165-166°C 

(decomp.) and a specific rotation of (a]~5 = -92.4° 

(c = 1, CH30H). 

4.1.29 Example 29 
.> 

( +) - ( 1S, 5R, 2 11 S) -2 1 -methoxy-2- ( 2.-methoxy-

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan -

methanesulphonate 

Starting from 2.45 g (0.010 mol) of (+)-2'-methoxy-

:! 
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5,9,9-trimethyl-6,7-benzomorphan [DOS 20 27 077; CA 74, 

125482x (1971)] and 1.35 g (0.011 mol) of (S)-2-

methoxypropionic acid ch·loride, the title compound is 

obtained analogously to Example 28 in a yield oJ .. 3 .1 g 

(75.0% of theory) with a melting point of 165-167°C 

(decomp.) and a specific rotation of .[a]~5 = +92.3° 

(c = 1, CH30H). 

4.1.30 Example 30 

(-)-(1R,5S,2"R)-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hyd:rochl<?ride 

a) Preparation of the starting compound 

... .... 

The preparation of (±)-5,9,9-trimethyl-6,7-benzomorphan 

required here and in other Examples is not known from 

the prior art. It may be prepared, for example, using 

the method of synthesis given for the known 2'-hydroxy 

derivative [DOS 20 27 077; CA 74 (1971) 12548~x], using 

benzyllithium instead of p-methoxybenzyllithium. The 

desired compound crystallises as a hydrobromide from an 

isopropanol-ether mixture with a melting point of 259°C 

(decomposition). 

b) Reaction to obtain the title compound 

Starting from 2.96 g (0.010 mol) of (±)-5,9,9-trimethyl-

6,7-benzomorphan and 1.35 g (0.011 mol) of (R)-2-

methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases is obtained analogously to 

Example 1.· These are separated according to Example 2 

by column chromatography on 150 times the amount of 

silica gel. The slower running substance (Rf = 0.63) is 

crystallised as the hydrochloride, as described therein.. 

The title compound is obtained in a yield of 1.3 g 

(76.5% of theory) with a melting point of 225°C 

(decamp.) and a specific rotation of [a]~5 = -io1.1° 

ilii1iii1iUi 
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Example 31 

(+)-(lS, 5R, 2"R)-2-(2-methoxypropyl) -5,_!l, 9-

trimethyl-6, 7-benzomorphan oxalate 

The faster running substance (Rf = 0.67) separated in 

Example 30 is dissolved with 5 ml of ethanol. After 

acidification with oxalic acid the solution is mixed 

with diethylether until turbidity is just beginning. 

During the crystallisation wh~ch then sets in~ half the 

original quantity of ether is gradually added anc:F:the 

mixture is left in the refrigerator for about 12 hours. 

After suction filtering, was~ing with an ethanol-ether 

mixture and drying at 80°C, the title compound is 

obtained in a yield of 1.1 g (60.4% of theory) with a 

melting point of 135°C (decomp.) and a specific rotation 

of (a]~5 = +60.2° (c = 1, CH30H). 

4.1.32 Example 32 

(-)-(1R,5S,2 11 R)-2-(2-Methoxypropyl)-2',5,9,9-

tetramethyl-6,7-benzomorphan hydrochloride 

a) Preparation of the starting compound 

The (±)-2 1 -5,9,9-tetramethyl-6,7-benzomorphan required· 

here and in other Examples is not known from the prior 

art. It may, for example, be prepared using the method 

of synthesis given for the known 2 1 -hydroxy-analogue, 

using p-methylbenzyllithium instead of p­

methoxybenzyllithium. The intermediate product thus 

obtained is crystallised in the form of the hydrobromide 

from an isopropyl-diethylether mixture and melts at 

227°C with decomposition. 

=i 
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b) Reaction to obtain the title compound 

Starting from 1.51 g (5 mMol) of (±)-2 1 -5,9,9-
tetramethyl-6,7-benzomorphan and 0.68 g (5.5 mMol) of . . .... 
(R)-2-methoxypropionic acid chloride, a mixture of the 
expected diastereomeric bases is obta_ined analogously to 
Example 1, which are crystallised as the hydrochlorides 
and separated as described therein. The title compound 
is obtained in a yield of 0.7 g (after recrystallisation 
0.4 g = 47.3% of theory) with a meiting point of 212°c 
(decamp.) and a specific rotation of [a)h~5 = -110.0° 
(c = 1, CH30H). :; 

4.1.33 Example 33 
(+)-1S,5R,2 11 S)-2-(2-methoxypropyl)-2 1 -5,9,9-
trimethyl-6,7-benzomorphan hydrochloride 

Starting from 1.51 g (5 mMol) of (±)-2'-5,9,9-
tetramethyl-6,7-benzomorphan and 0.68 g (5.5 IqMol) of 
(S)-2-methoxypropionic acid chloride the title compound 
is obtained analogously to Example 32 in a yield of 
0.4 g (47.3% of theory) with a melting point of 212°c 
(decamp.) and a specific rotation of [a]~5 = +lll.8° 
(c = 1, CH30H). 

4.1.34 Example 34 
(-)-(1R,5S,2"R)-2'-amino-2-(2-methoxypropyl)-
5,9,9-trimethyl-6,7-benzomorphan 
dihydrochloride 

., 

a) Preparation of the starting compound 

The (±) -2 '-ni tro-5, 9, 9-trimethyl-6, 7-benz.omorphan 
required here and in other Examples is not known front 
the prior art. It can be prepared for example by ~ 

nitrogenation of the (±)-5,9,9-trimethyl-6,7-
benzomorphan (Example 30) analogously to a method 

!i 
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described by E.L. May and E.M. Fry [J. Org. Chem. 22 

(1957) 1366]. The resulting intermediate compound is 

crystallised from an ethanol-ether mixture as the 

hydrochloride, melting at 289°C (decomp.). 

b) Acylation 

2.97 g (0.01 mol) of (±)-2'-nitro-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride are acylated in the presence 

of 3.04 g (0.03 mol) of triethylamine analogously to 

Example 1 with 1.35 g (0.011 mol) of (R)~2-

'methoxypropionic acid. chloride. After working u~·. 3. 5 g 

(about 100% of theory) of the intermediate product of 

type (3) are obtained. 

c) catalytic hydrogenation of the 2 1 -nitro- to the 2 1 -

amino- group 

3.5 g of the intermediate product resulting f~om step b) 

are dissolved in 70 ml of methanol and hydrogenated in 

the presence of 0.4 g of palladium on charcoal (Pd 

content: 5%) at 20°c under a hydrogen pressure of 5 bar. 

The uptake of hydrogen ceases after 4 hours, after the 

calculated amount has been consumed. After the catalyst 

has been filtered off the reaction mixture is evaporated 

down, finally at so 0 c under a total water jet vacuum. 

Residue: 3.1 g (about 100% of theory). 

d) Reduction with lithium aluminium hydride 

The evaporation residue (3.1 g) obtained above is 

reduced analogously to Example 1 with ·1. 3 ··g of ·lithium 

aluminium hydride (lithium tetrahydridoal.anate). The. 

resulting mixture of the two expecteq_. diastereomeric · ·· 

bases (2.7 g) is separated analogously to Example ·2 by 

column chromatography on 500 g of silica gel. The 

slower running substance (0.7 g, Rf = 0.65) is 
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crystallised as the dihydrochloride analogously to 

Example 2 (but with two equivalents of hydrochloric 

acid). The title compound is obtained in a yield of 

0.95 g (50.6% of theory) and with a melting poin~ __ of 

260°C (decomp.) and a specific rotation of [a]~5 = -93. 4 ° 
(c = 1, CH30H). · 

4.1.35 Example 35 · 

(+)-(1S,5R,2"R)-2'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan dimethane­

sulphonate 
·-.... 
"· 

0.9 g of the faster running substance (Rf= 0.70) 

separated in Example 34 are crystallised from a mixture 

of methanol and diethylether analogously to Example 28 

(but with 2 equivalents of methanesulphonic acid). The 

title compound is obtained in a yield of 0.48 g (19.4% 

of theory) with a melting point of 189°C (decomp.) and a 

specific rotation of [a]~5 = +55.6° (c = 1, CH3QH). 

4.1.36 Example 36 

(+)-(1S,SR,2"S)-2'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

Starting from 2.97 g (0.01 mol) of (±)-2'-nitro-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride, 3.04 g 

(0.03 mol) of triethylamine and 1.35 g (0.011 mol) of 

(S)-2-methoxypropionic acid chloride, 3.5 g (around 100% 

of theory) of the acylation product are obtained which, 

as described therein, is catalytically hydrogenated 

{producing 3.2 g of hydrogenation product) and then 

reduced with lithium aluminium hydride (lithium 

tetrahydroalanate). The reduction product (2.8 g), 

consisting of a mixture of the expected diastereomeri-c. 

bases, is dissolved in 10 ntl of isopropan.ol with 

heating. over a period ·of about 12 hours, as the 

mixture is left to stand in the refrigerator, the 

1iifliii· 
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substance which is slower running in chromatography 

(Rf = 0.65) crystallises as a base (0.75 g = 49.0% of 
theory) with a melting point of 142°C. Of this, 0.3 g 

were crystallised as the dihydrochloride analog~µsly to 

Example 32. The title compound (0.37 g) is obtained 

with a melting ·point of 265°C (decomp_.) and a specific 

rotation of (a]~5 = +92.5° (c = 1, CH30H). 

4.1.37 Example 37 

(-)-(1R,5S,2"S)-2'-amino-2-(2-methoxy-propyl)-

5,9,9-trimethyl-6,7-benzomorphan 

dihydrochloride .. -... . .... 

The isopropanol mother liquor of Example 34 is 
evaporated down and the residue (2.0 g) is 

chromatographed on 300 g of silica gel analogously ~o 
Example 2. The faster running diastereorner (1.2 g, 
Rf= 0.70) together with another 0.3 g of the slower 
running substance (Rf = 0.65, Example 34) is crystallised 
as the dihydrochlo~ide analogously to Example 32. The 
title compound is obtained in a yield of 1.48 g (78.8% 

of theory) with a melting point of 259°C (decomp.) and a 
specific rotation of (a]~5 = -68.4° (c = 1, CH30H). 

4.1.38 Example 38 

(±)-2'-hydroxy-2-(2-methoxyisobutyl)-5,9,9-'· 
trimethyl-6,7-benzomorphan hydrobromide 

starting from 1.16 g (0.005 mol) of (±)-2'-hydroxy-
5,9,9-trimethyl-6,7-benzornorphan and 0.75 g (0.055 mol) 
of 2-methoxyisobutyric acid chloride, first the base 

form of the title compound .(1.1 g) is obtained 

analogously to Example 1. This is dissolved in 5 ml of 
methanol and after acidification with ( 62%) HBr the·· .. 
solution is mixed with diethylether ... until turbidity. is 

just setting in. When left to stand for about 12 hours 
in the refrigerator the title compound crystallises out, 
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is suction filtered, washed with a mixture of ethanol 

and ether and dried at 80°C. Yield 1.1 g (55.2% of 
theory), melting point 232°C (decamp.). A sample 
recrystallised from methanol-ether mixture melts at 

240°C (decomp.). 

4.1.39 Example 39 

(-)-(1R,5S,2 11R)-2'-hydroxy-2-(2-methoxybutyl)-
5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

a) Preparation of the starting compound 
-... 
~. 

The (R)-2-methoxy-butyric acid chloride needed in this 
and other Examples may, for example, be prepared from 

the known (R)-2-methoxybutyric acid [N.K. Kochetkov, 
A.M. Likhosherstov and V.N. Kulakov, Tetrahedron 25 
(1969) 2313] and thionylchloride at ambient temperature. 
The acid chloride remaining after the excess 

thionylchloride has been removed is used in tne next 
reaction step without any further purification. 

b) Reaction to· obtain the title compound 

starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6, 7-benzomorphan and 2.46 g (0.018 mol) 
of (R)-2-methoxybutyric acid chloride the title compound 
is obtained analogously to Example 1 in a yield of 1.8 g 
(67.8% of theory) with a melting point of 246°C 

(decamp.) and a specific rotation of [a]~5 = -118.4° 
( c = 1 I CH30H) • 

4.1.40 Example 40 

(+) -(lS, SR, 2"R)-2 '-hydroxy-2-(2.-methoxybutyl)- · 
5,9,9-trimethyl-6,7-benzomorphan hydrochlor~de 

The mother liquor obtained in Example 39 is evaporated 
down. From the residue, the title cmpound is obtained 

i. 
j: 
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analogously to Example 2 in a yield of 1.3 g (48.9% of 

theory) with a melting point of 22a 0 c (decamp.) and a 

specific rotation of (o:]~5 == +79.9° (c = 1, CH30H). 

4.1.41 Example 41 

(-)-(1R,5S,2"S)-2'-hydroxy-~-(2-methoxybutyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

a) Preparation of the starting compound 

The (S)-2-methoxybutyric acid chloride needed in this 

and in other Examples may fo.r example be prepared:·. from 

the known (S)-2-methoxy-butyric acid (Tetrahedron 25 

(1969) 2322] analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 2.46 g (0 .. 018 mol) 

of (S)-2-methoxybutyric acid chloride, the title 

compound is obtained analogously to Example 1 in a yield 

of 1.6 g (60.3% of theory) with a melting point of 246°C 

(decamp.) and a specific rotation of [o:]~5 = +119.2° 

(c = 1, CH30H). 

4.1.42 Example 42 

(+).;..(1S,5R,2 11 S)-2 1 -hydroxy-2-(2-methoxybutyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

The mother liquor obtained in Example 41 is evaporated 

down. From the residue, the title compound is obtained 

analogously to Example 2 in a yield of o ;·6 g· (-22 ~ 6% of 

theor~) with a melting point of 22a 0 c (decamp.) and a 

specific rotation of (a]~5 = -71.7° (c = 1, CH30H). 
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Example 43 

(-)-(1R,5S,2"R)-2-(2-benzyloxypropyl)-2'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation·of the starting compound 

The (R)-2-benzyloxypropionic acid chloride used here and 

in other Examples may for example be prepared as 

follows: 

Commercial isobutyl (R)-(+)-lactate is O~benzylated with 

benzylbromide in the presence of silver oxide. ~be 

subsequent saponification with sodium hydroxide solution 

yields (R)-2-benzyloxy-propionic acid with a specific 

rotation of [a]~5 = +79.5° (c = 1, CH30H). The 

corresponding acid chloride is obtained from this 

analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 3.3 g (0.0165 mol) 

of (R)-2-benzyloxypropionic acid chloride, a mixture of 

the expected diastereomers is obtained analogously to 

Example 1, which are separated by crystallisatioa of the 

corresponding hydrochlorides as described in that 

Example. The title compound is obtained in a yield of 

2.39 g (76.6% of theory) with a melting point of 2so 0 c 
(decamp.) and a specific rotation of [a]~5 = -119.3° 

( c = 1, CH30H) . 

4.1.44 Example 44 

(+)-(1S,5R,2"S)-2-(2-benzyloxypropyl)-2'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation of the starting compound 
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The (S)-2-benzyloxypropionic acid chloride used here and 
in other Examples may· for example be prepared 
analogously to Example 43 from (S)-2-benzyloxypropionic 
acid (specific rotation: (a)~5 = -:-78.5° (c = 1, _<;!{30H)). 

b) Reaction to·the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-
5,9,9-trimethyl-6,7-benzomorphan and 3.3 g (0.0165 mol) 
of (S)-2-benzyloxypropionic acid chloride the title 
compound is obtained analogously to Example 4~ in a 
yield of 2.56 g (82.1% of theory) with a meltincj:-;point 
of 250°C (decamp.) and a specific rotation of [a]~5 = 
+119. 5 ° ( c = 1, CH30H) . 

4.1.45 Example 45 

(-)-(1R,5S,2"R)-2 1 -hydroxy-2-(2-methylthio­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

a) Preparation of the starting compound 

The (R)-2-methylthiopropionic acid chloride required 
here and in other Examples may for example be prepared 
analogously to Example 39 from the known (R)-2- -
methyl thio-propionic acid ( L. N. Owen and M. B. Rahman J .. 

Chem. Soc. [c] 1971, 2432]. 

b) Reaction to the title compound 

1.62 g (0.007 mol) of (±)-2 1 -hydroxy-5,9,9-trimethyl-
. 6, 7-benzomorphan are reacted analogously to-·Exampie 1 
with 1.07 g (7.7 mMol) of (R)-2-methylthio-propioni~ 
acid chloride. After reduction of the reaction product . ... 
with lithium aluminium hydride (LiAlH4) a mixture 0f the 
expected diastereomers is obtained, which are separated 
by crystallisation of their nitrates. The substance 
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which crystallises from ethanol after acidification with 

6~% nitric acid and the addition of diethylether until 

turbidity sets in is left to.stand in the refrigerator 

for about 12 hours, then suction filtered, washed with. a 

mixture of ethanol and ether and then with ether and 

dried at 80°C. · The nitrite (0.67 g) _is recrystallised 

from boiling ethanol (0.52 g), then converted into the 

free.base and finally crystallised as the hydrochloride 

analogously to Example 2. The ti tl.~ compound is 

obtained i~ a yield of 0.43 g (34.4% of theory) with a 

melting point of 265°C (decomp.) and a specif~c rotation 

of [a]~5 = -135.1°. (c· =· 0.5 CH30H) ~ ..... : 

4.1.46 Example 46 

( +) -·( lS, SR, 2 "R) -2 '-hydroxy-2- ( 2-methylthio­

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride 

The mother liquor of the first nitrate .crystal.lisation 

obtained according to Example 45 is evaporated down and 

the nitrate residue is converted into the free base: 

This ( 1 g) is fil_tered over 20 g of···aluminium oxide as 

in Example 55 and then crystallised as the hydrochlpride 

(ethanol/ether). This hydrochloride (0. 2·9 g)' is 

recrystallised from a mixture o'f 2 ml of methanol and 

diethylether. The. title compound is obtained in a yield 

of 0.21 g (16~8% of theory) with a melting point of 

238°C (decamp.) and a specific rotation of [~]~5 = +73.0° 
( c = 0 • 5 , CH30H) • 

·•11iiiii~ 
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Example 47 

(-)-(1R,5S,2"S)-2'-hydroxy-2-(2-inethylthio­

propyl-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation ·of the starting compound 

The (S)-2-methylthiopropionic acid chloride needed here 
and in other Examples may be prepared for example from 
the known (S)-2-methylthiopropionic acid [J. Chem. Soc. 
1971, 2437] analogously to Example 39. 

..... 
~. 

b) Reaction to the title compound 

starting from 1.62 g (0.007 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan, the title compound is 
obtained analogously to Example 45 in a yield of 0.42 g 
(33.6% of theory) with a melting point of 265°C 

(decamp.) and a specific rotation of [a]~5 = +1~5.1° 

(c = 0.5, CH30H). 

4 .1. 48 Example 48 

(-)-:(1R,5S,2"S)-2'-hydroxy-2-(2-methylthio­

propyl-5,9,9-trimethyl-6,7-benzomorphan 

_hydrochloride 

starting from the nitrate mother liquor in Example 47, 
_the title compound is obtained analogously to Example 46 

in a yield of 0.34 g (27.2% of theory) with a melting 
point of 238°C (decamp.) and a specific rotation of 

[a]~5 = -73.9° (c = 0.5, CH30H). 

Thi1Uifi1ii1~f 
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Example 49 

(+)-(1S,5R,2"S)-2-(2-allyloxypropyl)-2'­
hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation ·of the starting compou~d 

The (S)-(-)-2-allyloxy-propionic acid chloride used here 
may be prepared as follows, for example: commercial 
ethyl (S)-(-)-lactate is o-allylated with allylbromide 
in the presence of silver oxide. subsequent 
saponification with sodium hydroxide solution yi~lds 
(S)-2-allyloxy-propionic acid wi"th a boiling point of 
110 to 112°c at a pressure of 15 mbar and a specific 
rotation of (a]~5 = 78. 4 ° (c = 1, CH30H). The 
corresponding acid chloride is obtained therefrom 
analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-
5,9,9-trimethyl-6,7-benzomorphan and 3.3 g (0.0165 mol) 
of (S)-2-allyloxy-propionic acid chloride, a mixture of 
the two expected diastereomers is obtained analogously 
to Example 1, which is separated as described therein by 
crystallisation of the corresponding hydrochlorides. 
The title compound is obtained in a yield of 1.4 g 
(51.0% of theory) with a melting point of 245°C 
(decomp.) and a specific rotation of [a]~5 = +120° (c = 1, 
CH30H). 

4.1.50 Example 50 

(-)-(1S,5R,2 11 S)-2-(2-allyloxypropyl)-2'­
hydroxy-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

The mother liquors obtained in Example 49 are evaporated 
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down. From the residue, the title compound is obtained 
analogously to Example 2 in a yield of 0.62 g (22.6% of 
theory) with a melting point of 213°C and a specific 
rotation of (a]~5 = -38 •. 6° (c = 1, CH30H). 

4.1.51 Example 51 

(-)-(1R,5S,2 11R)-2'-hydroxy-2-(2-phenoxy­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

2.31 g (0.010 mol) of (±)-2 1 -hydroxy-5,9;.9-trimethyl-
6, 7-benzomorphan and 2. 03 g .. (0. 011 mol) of (R)-27: 
phenoxypropionic acid chloride (prepared - analogously 
to Example 39 - from the known acid (CA 72, 12917d]) are 
reacted analogously to Example 1. A mixture of the two 
expected diastereomers is obtained which, as described 
therein, is separated by crystallisation of the 
corresponding hydrochlorides. In this way, the title 
compound is obtained in a yield of 1.6 g (79.~% of 
theory) with a melting point of 279°C (decamp.) and a 
specific rotation of [a]~5 = -142.9° (c = 1, CH30H). 

4.1.52 Example 52 

(+)-(1S,5R,2 11S)-2 1 -hydroxy-2-(2-
phenoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan hydrochloride 

By proceeding as in Example 1 with (S)-2-phenoxy­
propionic acid chloride the title compound is obtained 
in a yield of 1.6 g with a specific rotation of (a]~5 = 
+143.3°C (c = CH30H). 
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Example 53 

(-)-(1R,5S,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

a) starting compound 

The (+/-)-3'-hydroxy-5,9,9,2'-tetramethyl-6,7-

benzomorphan required here and in other Examples is not 

known from the prior art. It may be prepared, for 

example, using the method of synthesis given ~or the 

known 2 1 -hydroxy derivative.[DOS 20 27 077; CA 7~ 

(1971), 125482x] using 3-methoxy-4-methylbenzyllithium 

instead of p-methoxybenzyllithium. The 3 1-hydroxy-

5,9,9,21-tetramethyl-6,7-benzomorphan which is 

predominantly obtained on cyclisation to the 

benzomorphan system is purified by flash column 

chromatography (cf. Example 16). 

b) Reaction to the title compound 

Starting from 2.44 g (0.010 mol) of (+/-)-3'-hydroxy-

5,9,9,21-tetramethyl-617~benzomorphan and 1.6 g 

(0.013 mol) of (R)·-2-methoxypropionic acid chloride a 

mixture of the expected diastereomeric bases is obtained 

analogously to Example 1 which are separated by column­

chromatography on 100 times the quantity of silica gel, 

analogously to Example 2. The slower running substance 

(Rf = 0.25) is crystallised out as the hydrochloride. 

The title compound is obtained in a yield of 1.06 g 

(59.9%) with a melting point of 1s1-1a2°c and a specific 

rotation of (a]~5 = -89.5 (c = 1, CH30H). -· 
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Example 54 

(+)-(1S,5R,2 11 R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,21-tetramethyl-6, 7-benzomorphan 
hydrochloride 

The faster running substance (Rf = 0.34) separated off in 
Example 53 is precipitated as the hydrochloride 
analogously to Example 2. The title compound is 
obtained in a yield of 1.24 g (70.1%) as an amorphous 
powder with a specific rotation of [a]~5 = +55.9° (c = 1, 
CH30H). 

4.1.55 Example 55 

(+}-(1S,5R,2 11S)-3'-hydroxy-2-(2-methoxy­
propyl)-5,9,9,21-tetramethyl-6,7-benzomorphan 
hydrochloride 

star~ing from 2.44 g (0.010 mol} of (+/-)-3'-hydroxy-
5,9,9,21-tetramethyl-6,7-benzomorphan (see Ex~mple ·53) 
and 1.6 g (0.013 mol} of (S)-2-methoxy-propionic acid 
chloride a mixture of the expected diastereomeric bases 
is obtained analogously to Example 1 which are separated 
by column chromatography on 100 times the quantity of 
silica gel analogously to Example 2. The slower running 
substance (Rf= 0.25) is crystallised out in the-form of 
the hydrochloride. The title compound is obtained in a 
yield of 1.48 g (83.6%) with a melting point of 
l86-l88°C and a specific rotation of [a]~5 = +88.2° (c = 
1, CH30H). 

4.1.56 Example 56 

(-} - ( lR, ss, 2 11 8) -3 1-hydroxy-2- (2·­

methoxypropyl) -5, 9, 9, 21-tetramethyl-6, 7-
benzom~rphan hydrochloride 

The faster running substance (Rf = 0.34) separated off in 
Example 55 is precipitated as the hydrochloride 

!. 
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analogously to Example 2. The title compound is 

obtained in a yield of 1.40 g (79.1%) as an amorphous 

powder with a specific rotation of [a]~5 = -56.8° (~ = 1, 

CH30H). 

4.1.57 Example 57 

() -(lR, 5S, 2"R) -2 '-hydroxy-2-(2-methoxypropyl) -

5,9,9,3'-tetramethyl-6,7-benzomorphan 

methanesulphonate 

a) Starting compound 
-.... .... 

The (+/-)-2'-hydroxy-5,9,9,3'-tetramethyl-6,7-

benzomorphan required here and in other Examples is not 

known from the prior art. It may, for example, be 

prepared by the method of synthesis given for the known 

2'-hydroxy derivative [DOS 20 27 077; CA 74 (1971), 

125482x], using 4-methoxy-3-methylbenzyllithium instead 

of p-methoxybenzyllithium. The 2'-hydroxy-5,9,9,3'­

tetramethyl-6,7-benzomorphan which is predominantly 

obtained on cyclisation to form the benzomorphan system 

is purified by flash column chromatog:i::aphy (cf. Example 

16) • 

b) Reaction to obtain the title compound 

Starting from 2.44 g (0.010 mol) of (+/-)-2'-hydroxy-

5,9,9,3'-tetramethyl-6,7-benzomorphan and 1.6 g 

(0.013 mol) of (R)-2-methoxypropionic acid chloride a 

mixture of the expected diastereomeric bases is obtained 

analogously to Example 1, which is separated _.by c_olumn 

chromatography on 100 times the quantity of siiica gel 

analogously to Example 2. The slower .running substance 

(Rf = 0.26) is crystallised out as tI:>:.e methanesulphonate.· 

The title compound is obtained in a yield. of 1.64 g 
(79.3%) with a melting point of 266-268°C and a specific 

rotation of [a]~5 = -95.4° (c=l, CH30H) ~ 
~~~~~----:~~~ 
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Example 58 

(+)-(1S,5R,2"R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,3'-tetramethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.~9) separated off in 

Example 57 is precipitated as the hydrochloride 

analogously to Example 2. The title compound is 
obtained in a yield of 1.60 g (90.4%) as an amorphous 

powder with a specific rotation of [a]~5 = +73.4° (c = 1, 
CH30H). 

4 .1. 59 Example 59 

(+)-(1S,5R,2"S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,3'-tetramethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 2.44 g (0.010 mol) of (+/-)-2'-hydroxy-
5,9,9,3'-tetramethyl-6,7-benzomorphan (see Example 57) 
and 1.6 g (0.013 mol) of (S)-2-methoxy-propionic acid 
chloride, a mixture of the expected diastereomeric bases 
is obtained analogously to Example 1, which is separated 
by column chromatography on 100 times the· amount of 

silica gel analogously to Example 2. The slower running 
substance (Rf = O. 26) is crystallised out as the -
methanesulphonate. The title compound is obtained in a 
yield of 1.56 g (88.1%) with a melting point of 

265-267°C and a specific rotation of [a]~5 = +96.9° 

(c = 1, CH30H). 

4.1.60 Example 60 
-· -(-)-(1R,SS,2 11 S)-2 1 -hydroxy-2-{2-methoxy-

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan · 
hydrochloride 

The faster running substance (Rf = 0.29) separated in 

Example 59 is precipitated as the hydrochloride 
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analogously to Example 2. The title compound is 
obtained in a yield of 1.36 g (76.8%) as an amorphous 
powder with a specific rotation of [a]~5 = -74.9° (c = 1, 
CH30H). 

4.1.61 Example 61 

(-)-(1R,5S,2 11R)-2 1 ,3 1 -dihydroxy-2-(2-methoxy­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

a) Starting compound 

<?·. 

The (+/-)-2',3'-dihydroxy-5,9,9-trimethyl-6,7-
benzomorphan required here and .in other Examples is not 
known from the prior art. It may, for example, be 
prepared by the method of synthesis given for the known 
2 1 -hydroxy derivative [DOS 20 27 077; CA 74 (1971), 
125482x], using 3,4-dimethoxybenzyllithium instead of p­
methoxybenzyllithium. The 2',3'-dihydroxy-5,9_,9-
trimethyl-6,7-benzomorphan predominantly obtained on 
cyclisation to form the benzomorphan system is purified 
by flash column chromatography (cf. Example 16). 

b) Reaction to form the title compound 

Starting from 8.51 g (0.03 mol) of (+/-)-2',3'­
dihydroxy-5,9,9-trimethyl-6,7-benzomorphan hydrochloride 
and 4.1 g (0.033 mol) of (R)-2-methoxy-propionic acid 
chloride, a mixture of the expected diastereomeric bases 
is obtained analogously to Example 1, which is separated 
analogously to Example 2 by column chromatography on 100 
times the amount of silica gel. The ·slower-running 
substance (Rf= 0.21) is crystallised out.as the 
hydrochloride. 

The title compound is obtained in a yield of 2.54 g 
(47.6%) with a melting point of 167° (decamp.) and a 
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specific rotation of [a]~5 = -98.6° (c = 0.5: CH30H). 

4.1.62 Example 62 

(+)~(1S,5R,2"R)-2',3'-dihydroxy-2-(2-~~thoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (R1 = 0.29) separated off in 

Example 61 is precipitated as the hydrochloride 

analogously to Example 2. The titie compound is 

obtained in a yield of 2.28 g (42.7%) with a ~elting 

point of 251°C (decomp.) and with a specific rot~~ion of 

[a] ~5 = +64. 3 ° ( c = 0. 5: CH30H) . 

4.2 Compounds Cl) according to process 3.2 

4.2.1 Example 63 

(±)-2'-hydroxy-2-(2-methoxyethyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrobro~ide 

0.6 g (0.003 mol) of (±)-2'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan, 0.72 g (0.0075 mol) of 2-methoxy­

ethylchloride, 0.11 g (0.0075 mol) of sodium iodide and 

0.95 g (0.0113 mol) of sodium hydrogen carbonate are 

stirred in 10 ml of absolute dimethylformamide at 95°C 

for_23 hours. The reaction mixture is evaporated down. 

in a rotary evaporator, finally at 95°C under a total 

water jet vacuum. The residue is shaken with 25 ml of 

water and 25 ml of dichloromethane and the aqueous phase 

separated off is extracted once more with 10 ml of 

dichloromethane. The combined extracts are washed with 

water, dried with sodium sulphate and, after· filtration 

of the drying agent, as described above, evaporated down 

in vacuo. The evaporation residue consisting of the- .. 

free.base of the title compound is crystallised as-the 

hydrobromide analogously to Example 38. The title 

compound is obtained in a yield of 0.48 g (43.5% of 

liii11ifif 
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theory) with a melting point of 247°C (decamp.). 

4.2.2 Example 64 

(-)-(1R,5S,2"R)-2'-hydroxy-2-(~-methox¥­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

a) Preparation of the alkylating agent 

By reduction of the (+)-(R)-2-methoxy-propionic acid 
known from the prior art with lithium alwnini~m hydride 
(LiAlH4 ) the (-)'-(R)-2-methoxy-propanol is obtained with 
a boiling point of 70°C under a pressure. of 76 mbar and 
a specific rotation of (a]~5 = -15.8° (c = 100). The 
corresponding (+)-{S)-2-methoxy-propanol with a boiling 
point of 70°C under a pressure of 76 mbar and a rotation 
of (a]~5 = +16.5° (c = 100) is obtained analogously from 
the equally well known (-)-(S)-2-methoxy-propionic acid. 

By reacting (-)-(R)~2-methoxypropanol with p­
toluenesulphonic acid chloride in pyridine analogously 
to R.S. Tipson (J. Org. Chem. ~ (1944) 235] the (+)-(R)-

.2-methoxypropyl-p-toluenesulphonate is obtained in the 
form of a yellowish oil with a specific rotation of 
[a]~= +3.7° (c ~.100) and analogously, from (+)-(S}-2-
methoxy-propanol, the corresponding (-)-(S)-2-
methoxypropyl-p-toluenesulphonate is obtained with a 
rotation of (a]~5 = -3.7° (c = 100). 

b) Reaction to form the title compound 

-· 
1.16 g (5 mMol) of (±)-2'-hydroxy-5,9,9-trimethyl-6,7-
benzomorphan (Example 1) are heated to reflux 
temperature with 1.83 g (7.5 mMol) gf (R)-2-methoxy~-­
propyl-p-toluenesulphonate, 1.26 g (0.015 mol) of sodium 
hydrogen carbonate and 1.12 g (7.5 mMol) of sodium 
iodide in a mixture of 15 ml of absolute 
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dimethylformamide and 25 ml of absolute tetrahydrofuran 

for 60 hours with stirring. Then the mixture is worked 

up analogously to Example 63. A mixture of the two 

expected diastereomeric bases (2 g) is obtained wP.ich 

can also be prepared by other methods according to 

Example 1. The mixture is separated py crystallisation 

of the hydrochlorides as described in Example 1 and the 

title compound is obtained in a yield of 0.55 g (64.7% 

of theory) with a melting point of 264°C (decomp.) and a 

specific rotation of [a]~5 = -118.2° (c = 1, c_H30H). The 

(+)-(1S,5R,2"R)-diastereomer can be obtained ~rom the 

mother liquor analogously to· Example 2. -.... 
~. 

4.2.3 Example 65 

(-)-(1R,5S,2"R)-2-(2-methoxypropyl)-2'-nitro-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

2.97 g (0.010 mol) of (±)-2 1 -nitro-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 34) are reacted 

analogously to Example 64 with 2.68 g (0.011 mol) of 

(R)-2-methoxypropyl-p-toluenesulphonate, 1.65 g 

(0.011 mol) of sodium iodide and 2.1 g (0.025 mol) of 

sodium hydrogen carbonate. The reaction product which 

is isolated as described consists initially of a mixture 

of the two expected diastereomeric bases (3.2 g); In 

order to separate off any by-products this mixture is 

dissolved in 64 ml of dichloromethane and the solution 

is filtered through a column containing 64 g of 

aluminium oxide (activity stage III - neutral -

according to Brockmann). After eluting with a further 

128 ml of dichloromethane, the combined eluates are 

evaporated down in a rotary evaporator, finally at 80°C 

under a total water jet vacuum. The residue (2.4 g) .is 

dissolved in 10 ml of methanol and after acidification 

with 2.5 N ethano"iic hydrochloric acid the solution is 

mixed with diethylether until it is just beginning to be 

cloudy. The title compound is crystallised and after 
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standing for 3 days at ambient temperature it is suction 
filtered, washed with ethanol/ether mixture (1:1), then 
with ether and dried at 80°C. The title compound is 

obtained in a yield of 0.84 g (45.5% of theory) .. ~ith a 
melting point of 226°C (decomp.) and a specific rotation 

of (a]~5 = -120°· (c = 1, CH30H). The s_tereoisomeric (+)­

(1S,5R,211R) compound may be obtained from the mother 

liquor if desired. 

4.2.4 Example 66 

(+)-(1S,5R,2"S)-2-(2-methoxypropyl)-:-2'-nitro-
5, 9, 9-trimethyl.:.6.,.7-benzomorphan hydro~loride 

Starting from 2.97 g (0.010 mol) of (±)-2'-nitro-5,9,9-
trimethyl-6,7-benzomorphan hydrochloride and 2.68 g 
(0.011 mol) of (S)-2-methoxypropyl-p-toluenesulphonate, 
the title compound is obtained analogously to Example 65 
in a yield of 0.96 g (52.0% of theory) with a melting 
point of 226°C (decamp.) and a specific rotation of 

[a]~5 = +121° (c = CH30H). The stereoisomeric (-)­
(1R,5S,211S) form can be obtained from the mother liquor 
analogously to Example 2. 

4.2.5 Example 67 

(-)-(1R,5S,2 11R)-2-(2-methoxypropyl)-3'-nitro-

5,9,9-trimethyl-6,7-benzomorphan 

a) Preparation of the starting compound 

(±)-3'-nitro-5,9,9-trimethyl-6,7-benzomorphan required 
here and in other Examples is formed in addition to the 
(±)-2'-nitro-isomer when 5,9,9-trimethyl~6,7~ · 

benzomorphan (Example 34) is nitrogenated in a ratio of 
about 1 : 3. It is obtained from the mother liquor of . 
the 2'-nitro-isomer, which is crystallised as the~ 

hydrochloride, via· the base which is prepared initially. 
This is crystallised as the oxalate (melting point 158°C 
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(decomp.)) from ten times the amount of methanol. The 

oxalate is converted back into the base (not 

crystallised) which is used for the reaction described 

below. A sample of the base, crystallised as the 

methanesulphonate, melts at 242°C (decomp.). 

b) Reaction to form the title compound 

5.2 g (0.02 mol) of (±)-3 1 -nitro-5,9,9-trimethyl-6,7-

benzomorphan are reacted analogously to Example 65 with 

5.36 g (0.022 mol) of (R)-2-methoxypropyl.-p- . 
-

toluenesulphonate. The reaetion product obtaine~·. is a 

mixture of the two expected stereoisomeric,bases (8 g) 

which is purified by fil.tering over aluminium oxide as 

described in Example 65 (4.7 g of purified base 

mixture). In thin layer chromatography (silica gel 60, 

toluene/ethyl acetate 85:15, developed 3 times) the 

diastereomers have Rf-values of 0.81 and 0.85. 

Separation of 1 g of diastereomer mixture on 3.00 g of 

silica gel by column chromatography yields the title 

compound (100 mg) with an Rf-value of 0.81 as a brownish, 

very viscous oil which does not crystallise. 

4.2.6 Example 68 

(+)-(1S,5R,2"R)-2-(2-methoxypropyl)-3 1 -nitro-

5,9,9-trimethyl-6,7-benzomorphan 

During the column chromatography of the diastereomer 

mixture described in Example 67, in addition to the (-)­

(1R,5S,2"R)-form isolated there (Rf= 0.81), 100 mg of 

the (+) - ( lS, 5R, 2"S)-form (Rf = O. 85) are also obtained as 

a brownish, highly viscous oil which does·· not 

crystallise. 
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Example 69 

(-)-(1R,5S,2"R)-2'-chloro-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation ·of the starting compou~d 

(±)-2 1 -chloro-5,9,9-trimethyl-6,7-benzomorphan used here 

and in other Examples may be prepared from the 2 1 -nitro 

analogue (Example 34}, for example, by hydrogenating the 

latter to form the 2 1 -amino compound (dihydroqhloride: 

melting point 283°C, (decamp.)) and converting this by 

Sandmeyer reaction into the desired 2 1 -chloro-compound 

(hydrobromide: melting point> 310°C (decamp.). 

b) Reaction to form the title compound 

3.3 g (0.010 mol) of (±)-2'-chloro-5,9,9-trimethyl-6,7-

benzomorphan hydrobromide and 2.68 g (0.011 mo.l) of (R)-

2-methoxypropyl-p-toluenesulphonate are reacted 

analogously to Example 65 to form a mixture of the two 

expected diastereomeric bases and purified by filtration 

over aluminium oxide as described therein. The purified 

diastereomer mixture is separated analogously to Example 

1 by crystallisation of the hydrochlorides. The-title 

compound is obtained in a yield of 0.27 g (15.1% of 

theory) with a melting point of 287°C (decamp.) and a 

rotation of [a]~5 = -102.6° (c = 1, Cl130H). 

4.2.8 Example 70 

(+)-(1S,5R,2 11 R)-2 1 -chloro-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

The mother liquor of Example 69 is evaporated down and 

the residue is dissolved with a barely sufficient 

quantity of boiling methanol. After the addition of 

diethylether until the mixture is beginning to be cloudy 
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and after simultaneous crystallisation the title 

compound is obtained. After standing for about 12 hours 

at ambient temperature this title compound is suction 

filtered, washed with ethanol/ether 1: 1 and the~_.!r-lith 

ether and dried at 80°C. Yield 0.56 g (31.3% of 

theory), melting point: 289°C, specif~c rotation: [a]~5 = 

+67. 9 ° • 

4.2.9 Example 71 

(+)-(1S,5R,2"S)-2'-chloro-2-(2-methoxypropyl)-

5, 9, 9-trimethyl-6, 7-benzomorpha-n hyqrochloride 

.... ". 

Starting from 3.3 g (0.010 mol) of (±)-2'-chloro-5,9,9-

trimethyl-6,7-benzomorphan and 2.68 g (0.011 mol) of 

(S)-2-methoxypropyl-p-toluenesulphonate the title 

compound is obtained analogously to Example 69 in a 

yield of 0.41 g (22.9% of theory) with a melting point 

of 288°C (decomp.) and a specific rotation of [a]~5 = 

+101.7° (c = 1, CH30H). 

4.2.10 Example 72 

(-)-(1R,5S,2"S)-2'-chloro-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

From the mother liquors of Example 71 the title eompound 

is obtained analogously to Example 70 in a yield of 

0.75 g (41.9% of theory) with a melting point of 2aa 0 c 
and a specific rotation of [a)~5 = -68.6° (c = 1, CH

3
0H). 

4.3 Compounds (1) according to process 3.3 

4.3.1 Example 73 

(-)-(1R,5S,2"S)-2'-methoxy-2-(2,...methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

0.68 g (2 mMol) of (-)-(1R,5S,2 11S)-2 1 -hydroxy-2-(2-

1i1Hiimf 
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methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride (Example 4) are placed in 20 ml of 

absolute dimethylformamide and, whilst cooling with ice 

and stirring, 0.13 g of 77% sodium hydride susp~~sion in 

paraffin (4.2 mMol) are added thereto. After 30 minutes 

stirring, 0.31 g (2.2 mMol) of methyl;i_odide,· dissolved 

in 5 ml of dimethylformamide, are added dropwise within 

5 minutes. The mixture is then stirred for a further 3 

hours at ambient temperature and evaporated down in the 

rotary evaporator, finally at 95°C under a total water 

jet vacuum. The residue is shaken with 25 ml of 

dichloromethane and 25 ml of water. The aqueous~hase 

separated off is extracted once more with 15 ml of 

dichloromethane. After washing with 15 ml of water the 

combined extracts are evaporated down and the residue is 

crystallised as the methanesulphonate analogously to 

Example 28. The title compound is obtained in a yield 

of 0.38 g (46.0%) with a melting point of 150-152°c 

(decomp.) and a specific rotation of (a]~5 = -6a.1° 

( c = 1, CH30H) • 

4.3.2 Example 74 

(+)-(1S,5R,2"R}-2'-methoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (2 mMol) of (+)-(1S,5R,2 11R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 2), the title 

compound is obtained analogously to Example 73 in a 

yield of 0.38 g (46.0% of theory) with a melting point 

of 150-152 °C (decamp.} and a specific· rotatfi)n of (a]~5 = 

+67. 2 ° ( c = 1, CH30H) • 
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Example 75 

(-)-(1R,5S,2"R)-2 1 -ethoxy-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from o. 34 g (1 mMol) of (-)-.(lR, SS, 2"R)-2 ' -

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 1) and 0.17 g 

(0.0011 mol) of ethyliodide the ti~le compound is 

obtained analogously to Example 73 in a yield of 0.30 g 

(70.2% of theory) with a melting point o~ 146~148°C 

(decamp.) and a specific rotation of [a]~5 = -93.4~ 
( c = 1 , CH30H) • 

4.3.4 Example 76 

(-)-(1R,5S,2"R)-2'-acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

o.68 g (2 mMol) of (-)-(1R,5S,2"R)-2'-hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride (Example 1) are dissolved in 15 ml of 

absolute dichloromethane. After the addition of 0.51 g 

(5 mMol} of triethylamine the solution is mixed with 

0.19 g (2.4 mMol) of acetylchloride dissolved in-5 ml of 

dichloromethane, with stirring, at ambient temperature; 

over a period of 10 minutes. Then the resulting mixture 

is stirred for a further 2 hours at ambient temperature. 

It is then washed three times with 10 ml of ice water, 

dried with sodium sulphate and, after the drying agent 

has been filtered off, the residue is evaporated down 

(rotary evaporator, finally at a temperature of 80°C 

under a total water jet vacuum). 

The residue, which consists of the free base of the 

title compound (0.6 g, 1.74 mMol), is dissolved in 3 ml 

of ethanol and acidified to just pH 4 by the addition of 
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methanesulphonic acid (0.16 g, (1.74 mMol) in 3 ml of 

ethanol). After the addition of diethylether until the 

mixture is just turning cloudy the title compound 

crystallises and, after being left to stand for about 12 

hours in the refrigerator, it is suction filtered, 

washed with ethanol/ether 1:2 and dried at 80°C. Yield 

0.7 g (79.3% of theory), melting point: 183-i84°C 

(decomp.), [o:]~5 = -83.9°· (c = 1, CH30H). 

4.3.5. Example 77 

(+)-(1S,5R,2 11S)-2'-acetoxy-2-(2-met}?-oxy­

propyl)-5,9,9-trimethyl-6,7-benzomorpha~ 

methanesulphonate 

Starting from 0.68 g (0.002 mol) of (+)-(1S,5R,2 11 S)-2 1 -

hydroxy-2-(2-methoxypr0pyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 3) the title 

compound is obtained analogously to Example 76 in a 

yield of 0.6 g (68.0% of theory) with a melti~g point of 

183-184°C (decamp.) and a specific rotation of [o:]~5 = 

+82. 8 ° ( c = 1, CH30H) . 

4.3.6 Example 78 

(-)-(1R,5S,2 11 S)-2 1 -acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate .. 

Starting from 0.68 g (0.002 mol) of (-)-(1R,5S,2 11 S)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 4) the title 

comp.ound is obtained analogously to Example 76 in a 

yield of 0.58 g (65.7% of theory) with a ·melting point 

of l83°C (decomp.) and a specific rotation of (a]~5 = 

-57.1° (c = 1, CH30H). 
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Example 79 

(+)-(1S,5R,2 11 R)-2'-acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (2 mMol) of (+)-_(1S,5R,·2 11R)-2 1 -

hydroxy-2-(2-methoxypropyl)-5,9, 9-trimethyl-·6, 7-

benzomorphan hydrochloride (Example 2) the title 

compound i·s obtained analogously to Example 76 in a 

yield of 0.67 g (75.9% of theory) with a melting point 

of 183°C and a specific rotation (a)~5 = +58.2° (c = 1, 

4.3.8 

.... 
~. 

Example 80 

(-)-(1R,5S,2"R)-2-(2-methoxypropyl)-2'­

propionoxy-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.34 g (1 mMol) of (-)-(1R,5S,2".R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

"benzomorphan hydrochloride (Example 1) and 0.15 g 

(1.1 mMol) of propionic acid anhydride, the title 

compound is obtained analogously to Example 76 in a 

yield of 0.21 g (46.1% of theory) with a melting point 

of 145°C (decamp.) and a specific rotation of (a~~5 = 

-78.3° (c = 1, CH30H). 

4.3.9 

a) 

Example 81 

(-)-(1R,5S,2"R)-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride 

(-) - ( lR, SS, 2 "R) -2- ( 2-methoxypropyl)" -2 '..:. ( i­

phenyl-5-tetrazolyloxy) -5, 9, 9-trimethyl-6, 7-

benzomorphan hydrochloride 

1.36 g (4 mMol) of (-)-(1R,5S,2"R)-2 1 -hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 
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hydrochloride (Example 1) are refluxed· with 0.79 g 
(4.4 mMol) of 5-chloro-1-phenyltetrazole and 1.36 g 
(0.01 mol) of dry, finely powdered potassium carbonate 
in 78 ml of absolute acetone for 6 days with stJ.~ring. 
Then the solution is evaporated down and the residue is 
mixed with 50 ml of water. It is extracted twice with 
25 ml of dichloromethane and the combined extracts are 
washed with 15 ml of water. After drying with sodium 
sulphate and filtering off the drying agent the reaction . 
mixture is evaporated in a rotary evaporator, finally at 
80°C under a total water jet vacuum. The residue is 
dissolved with 5 ml of ethanol and, after acidif~ing 
with ethanolic hydrochloric acid, mixed with 
diethylether until just turning cloudy. The 
intermediate product crystallises out and, after 
standing for about 12 hours in the refrigerator, is 
suction filtered, washed with an ethanol/ether mixture 
(1:1), then with ether and dried at 80°C. Yield 1.67 g 
(86.3% of theory), melting point 241°C (decomp.). 

b) Hydrogenation of the intermediate product to 
obtain the title compound 

The intermediate product (1.67 g, 3.5 mMol) is 
hydrogenated in the presence of 0.7 g of 10% 
palladium/charcoal in 70 ml of glacial acetic acid under 
a hydrogen pressure of 5 bar and at ambient temperature 
until fully reacted (6 - 10 hours). Then the catalyst 
is removed by suction filtering, the filtrate is 
evaporated down and the residue, after being mixed with 
50 ml of water and excess ammonia, is extracted with 
dichloromethane (twice with 25 ml). ·The·· combined . 
extracts are washed with water, dried with sodium 
sulphate and evaporated down after the drying agent 11.as. 
been filtered off in a rotary evaporator, finally at 
so 0 c under a full water jet vacuum. The residue is 
crystallised as the hydrochloride analogously to Example 
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2. The title compound is obtained in a total yield of 

0.5 g (38.5% of theory) with a melting point of 225°C 

(decamp.) and a specific rotation of (a]~5 = -101.5° 

(c = 1, CH30H). 

4.3.10 Example 82 

(+)-(1S,5R,2"S)-2-(2""".methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride 

-
Starting from 1.36 g (0.004 mol) of (+)-(1S,5R,2"S)-2'-

hydroxy-2- (2-methoxypropyl) -5, 9, 9-trimethyl-6 ,_7-

benzomorphan hydrochloride--(Example 3) the title:: 

compound is obtained, analogously to Example 1 by means 

of the corresponding intermediate product (1.65 g, 85.1% 

of theory, melting point 241° (decamp.)), in a total 

yield of 0.64 g (49.4% of theory) with a melting point 

of 225°C (decomp.) and a specific rotation of [a]~5 = 

+106.9° (c = 1, CH30H). 

4.3.11 Example 83 

(-)-(1R,5S,2 11S)-2-(2-methoxypropyl)-5,9,9-

. trimethyl-6,7-benzomorphan oxalate 

starting from 1.36 g (4 mMol) of (-)-(1R,5S,2 11S)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-­

benzomorphan hydrochloride (Example 4) the title 

compound is obtained in the form of the free base 

(0.7 g) via the corresponding intermediate product 

(1.73 g, 89.4% of theory, melting point 218.5°C 

(decomp.). This base is dissolved with 2 ml of 

isopropanol and mixed with the corresponding molecular 

quantity of oxalic acid (0.22 g). The title compound is 

crystallised while 50 ml of diethylether are gradua~ly 

added with stirring. After being kept for about 12 · __ 
-·· 

hours in the refrigerator the mixture is suction 

filtered, washed with isopropanol/ether, then with ether 

and dried at 80°c. The title compound is obtained in a 
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·yield of 0.8 g (53.0% of theory) with a melting point of 

135°C (decamp.) and a specific rotation of [a]~5 = -60.0° 

( c = 1 , CH30H) • 

4.3.12 Example 84 

( +) - ( lS, 5R, 2 "R) -2- (2-methoxypropyl") -5, 9, 9-

trimethyl-6, 7-benzomorphan oxalate· 

Starting from 1.36 g (4 mMol) of (+)-(1S,5R,2"R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 2) the base of the 

title compound is obtained -analogously ·to Exampl~ 1 via 

the corresponding intermediate product (1.65 g, 85.1% of 

theory, melting point 217°C (decomp.)), and is 

crystallised out as the oxalate analogously to 

Example 83. Total yield 0.6 g (39.7% of theory), 

melting point: 135°C (decomp.), specific rotation: (a]~5 = 

+60.2° (c = 1, CH30H). 

4.3.13 Example 85 

(-)-(1R,5S,2"R)-2 1 -acetamido-2-(2-methoxy­

propyl}-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

0.70 g (1.87 mmol) of (-)-(1R,5S,2 11R)-2'-amino-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

dihydrochloride (Example 34) are dissolved in 20 ml of 

absolute dichloromethane, mixed with 0.76 g (7.4 mMol) 

of triethylamine and then, with stirring, at ambient 

temperature, 0.17 g (2.1 mMol) of acetylchloride 

dissolved in 5 ml of dichloromethane are added dropwise 

thereto. The mixture is then refluxed for i·hour,· 

cooled, washed three times with 10 ml of ..water, dried 

with sodium sulphate and, after the drying agent has· .. 

been filtered off in a rotary evaporator~ finally ·at 

80°C under a full water jet vacuum, concentrated by 

evaporation. The residue is dissolved in 2 ml of 
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methanol and after acidification with 2.5 N ethanolic 

hydrochloric acid the sol~tion is mixed with 

diethylether until just beginning to go cloudy. The 

crystals precipitated are suction filtered (aft~~ 

standing for about 12 hours in ·the refrigerator), washed 

with an ethanol/ether mixture (1:1), then with ether and 

dried at 80°C. The title compound is obtained in a 

yield of 0.49 g (68.8% of theory) with a melting point 

of 252°C (decamp.) and a specific rotation of [a]~5 = 

-108.2° (c = 1, CH30H). 

4.3.14 Example 86 -.... .... 
(+)-(1S,5R,2"S)-2'-acetamido-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 1.07 g (2.58 mMol) of (+)-(1S,5R,2"S)-2-

amino-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 36) the ti~le 

compound is obtained analogously to Example 85 in a 

yield of 0.73 g (74.3% of theory) with a melting point 

of 249°C (decamp.) and a specific rotation of [a]~5 = 

+109. 5 ° ( c = 1, CH30H) . 

4.3.15 Example 87 

(-)-(1R,5S,2 11 S)-2'-acetamido-2-(2-methoxy-
'f'.-

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

1.09 g (0.0026 mol) of (-)-(1R,5S,2 11 S)-2'-amino-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

dihydrochloride are reacted analogously to Example 85. 

The reaction product is isolated as described ·therein 

and crystallised from 0.5 ml of isopropanol and 5 ml.of 

petroleum ether. The title compound is obtained in a-­
yield of 0.7 g (76.4% of theory) with a ~elting po,int of 

128°C and a specific rotation of [a]~5 = -89.3° (c = 1, 

CH30H - 1 N HCl 1:1). 
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Example 88 

(+)-(1S,5R,2"R)-2 1 -acetamido-2-(2-methoxy­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 

starting from 1.11 g (2. 5 mMol) of (+) -(lS, SR, 2"R) -2 • -
amino-2-(2-methoxypropyl)-5, 9, 9-trime_thyl-6,·7-
benzomorphan dimethanesulphonate (Example 35), the title 
compound is obtained analogously to Example 87 in a 
yield of 0.37 g (47.7% of.theory) with a melting point 
of 129°C and a specific rotation of- (a]~5 = +89.9° (c = 1, 
CH30H - 1 N HCl 1:1). 

4.3.17 

-.... .... 
Example 89 

(-)-(1R,5S,2"R)-3'-bromo-2'-hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan hydrochloride 

0.85 g (2.5 mMol) of (-)-(1R,5S,2 11 R)-2'-hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphqn 
hydrochloride (Example 1) are suspended in 30 ml of 
glacial acetic acid. 0.15 ml (0.47 g, 2.9 mMol) of 
bromine are added to the suspension with stirring at 
ambient temperature. After 2 hours' stirring the 
mixture is evaporated down in a rotary evaporator, 

finally at so 0 c under a total water jet vacuum. -The 
residue is mixed with 25 ml of water and 25 ml of 
dichloromethane with ammonia in excess, with agitation. 
The aqueous phase separated off is extracted once more 
with 15 ml of dichloromethane, the combined extracts are 
washed with 15 ml of water, dried with sodium sulphate 
and, after the drying agent has been filtered off - as 
described above - concentrated by evaporation~ · The 
residue (1 g) is purified by chromatography over a 
column containing 250 g of silica gel analogously to 
Example 2, using a mixture of dichloromethane, meuhanol 
and cone. ammonia (90:10:0.5). The eluates containing 
the pure substance are evaporated down as above and the 
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re~idue is crystallised as the hydrochloride analogously 

to Example 2. The title compound is obtained in a yield 

of 0.75 g (65.8% of theory) with a melting point of 

245°C (decamp.) and a specific rotation of [a]~~-== -82.5° 

(c =1, CH30H). 

4.3.18 Example 90 

(+)-(1R,5R,2"R)-2'-hydroxy-1 1 -nitro-2-(2-

methoxypropyl)-5,9,9-tri~ethyl-6,7-

benzomorphan hydrochloride 

-o. 85 g (2. 5 mMol) of (-)-(lR, SS, 2"R) .:.2 '-hydroxy-~.;_ (2-

methoxypropyl) -5, 9, 9-trimethyl-6, 7~benzomorphan 

hydrochloride are suspended in 30 ml of glacial acetic 

acid at 20°c and 0.18 ml (0.25 g) of 65% nitric acid 

(2.6 mMol of HN03 ) are added with stirring. Within about 

10 minutes a clear yellow solution is formed which turns 

brown after another 5 minutes and begins to turn cloudy 

as a crystalline compound is precipitated. After a 

reaction time of. 1 hour in total the mixture is suction 

filtered and washed with·a glacial acetic 

acid/diethylether mixture (1:1), then with ether and 

dried at so 0 c. The crystals (0.35 g) are dissolved in a 

hot methanol/water mixture (17.5 ml + 1.75 ml) and 

diethylether (40 ml) is added to the solution. After 

cooling in an ice bath the substance which crystallises 

out is suction filtered, washed with. ether and dried at 

so 0 c. The title compound is obtained in a yield of 

0.32 g (33.3% of theory) with a melting point of > 245°C 

(with gradual brown coloration and decomposition); 

specific rotation (a]~5 = +87.0° (c = 1, CH30H). 

1111Ui1iii ur 
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Example 91 

(-)-(1R,5S,2"R)-2'-hydroxy-2-(2-methoxy­
propyl)-31-nitro-5,9,9-trimethyl-6,7-
benzomorphan hydrochloride 

The nitrogenation described in Exampl~ 90 produces from 
the starting compound (Rf = 0.57) the 1 1-nitro-derivative 
described above (Rf= 0.45), the isomeric 3'-nitro­
derivative (Rf= 0.72) and the 1 1 ,~ 1 -dinitro-derivative 

(Rf = 0.10) (TLC: silica gel 60, 
chloroform/methanol/cone. ammonia 90: 10: 0-. 5) .. The 
mother liquor remaining (E~ample 90) ·after the stiction 
filtering of the 1 1-nitro compound is evaporated down 
and the residue is converted into the free bases. These 
are dissolved in 10 ml of dichloromethane and the yellow 
solution is filtered over 25 g of aluminium oxide 
(activity III, neutral). The solution is eluted with 
dichloromethane until the eluate is no longer a strong 
yellow colour and the eluate is then evaporated down. 
The residue (0.35 g) is dissolved in 2.5 ml of ethanol 
and, after acidification with ethanolic hydrochloric 
acid, diethylether is added to the solution until it is 
just beginning to turn cloudy. After it has stood for 
about 12 hours in the refrigerator it is suction 
filtered, washed with an ethanol/ether mixture (1:1) and 
dried at a temperature of 80°C. The title compound is· 
obtained in a yield of 0.40 g (41.6% of theory) with a 
melting point of 229-230°C (decomp.) and a specific 
rotation of [ a]~5 = -110 .1 ° ( c = 1, CH30H) • 

4.3.20 Example 92 

(+)-(1R,5R,2"R)-2',3'-dinitro-2 1 -hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan hydrochloride. 

1.52 g (5 mMol) of (-)-(1R,5S,2"R)-2'-hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 
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(Example 1) are dissolved in 3 ml of glacial acetic acid 

and, whilst stirring at 3-4°C, a mixture of 3.4 ml of 

glacial acetic acid and 5.42 ml of 100% nitric acid are 

added to the solution within 1.5 hours. The r~~ulting 

mixture is stirred for a further 3 hours at ambient 

temperature. Then the.yellow reaction mixture is poured 

into 50 g of ice water, the solution is made·· ammoniacal 

and extracted three times with 20 ml of dichloromethane. 

After the combined extracts have been washed with water 

and dried over sodium sulphate and the drying agent has 

been filtered off, the reaction mixture is evaporated 

down in a rotary evaporator., finally at 80°C un~r a 

total water jet vacuum. The residue is crystallised 

from an ethanol/ether mixture. The title compound is 

obtained in a yield of 1.0 g (46.5% of theory) with a 

melting point of> 300°C (decomp.) and a specific 

rotation of [a]~5 = +27.9° (c = 1, CH30H). 

4.3.21 Example 93 

(-)-(1R,5R,2"R)-l'-amino-2'-hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride 

0.35 g (1.0 mMol) of (+)-(1R,5R,2"R)-2'-hydroxy-2-(2-

methoxypropyl)-1'-nitro-6,7-benzomorphan hydrochloride 

(Example 90) are hydrogenated in 40 ml of methanol in . 

the presence of 0.1 g of palladium/charcoal (5% Pd) for 

4 hours under a hydrogen pressure of 5 bar at ambient 

temperature. After the catalyst has been filtered off 

the reaction mixture is evaporated down in·· ·a rotary 

evaporator, finally at 80°C under a total water jet 

vacuum and the residue is crystallised from-to ml of 

ethanol. After cooling in an ice bath the crystals _are 

suction filtered, washed with an ethanol/ether mixtur~ . 

and dried at ao 0 c. The title compound i.s obtained. in a 

yield of 0.17 g (52.7% of theory) with a melting point 

of 282°C (after slow decomposition from 250°C) and a 
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specific rotation of [o:]~5 = -128.3° (c = 1, CH30H). 

4.3.22 Example 94 

(-)-(1R,5S,2"R)-3'-amino-2'-hydroxy-2:-:-J2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride . 

Starting from O. 39 g (1. O mMol) of (-)-(lR, SS, 2"R)-2 '­

hydroxy-2-(2-methoxypropyl)-3'-nitro-5,9, 9-trimethyl-

6,7-benzomorphan hydrochloride (Example 91) the title 

compound is obtained analogously to Example 9~ in a 

yield of 0.27 g (76.1% of theory) with a melting~point 

of 268°C (decamp.) and a specific rotation of [a]~5 = 

-99. 7 ° ( c = 0. 5, CH30H) • 

4.3.23 Example 95 . . 

(-)-{1R,5R,2"R)-1',3'-diamino-2'-hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride 

Starting from 0.70 g {1.63 mMol) of (+)-(1R,5R,2"R)-

1',3'-dinitro-2'-hydroxy-2-{2-methoxy-propyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride (Example 92) 

the title compound is obtained analogously to Example 93 

in a yield of 0.20 g (33.2% of theory) with a melting 

point of 228°C (deqomp.) and a specific rotation of 

[o:Jii5 = -111. 7 ° (c = 0. 5, CH30H). 

4.3.24 Example 96 

(-)-{lR,SS,2 11R)-3'-amino-2-(2-methoxypropyl)-

5,~,9-trimethyl-6,7-benzomorphan 

The diastereomixture obtained according to Example 6? 
consisting of (-)-(1R,5S,2"R)- and (~)-(1S,5R,2"R)-2~j2~ 

methoxypropyl) -3 ' -ni tro-5, 9, 9-trimethyl-.6, 7-benzomorphan 

.(3 • 7 g) is dissolved in 75 ml of methano.l and 

hydrogenated in the presence of 0.8 g of 
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palladium/charcoal (5% Pd) under a hydrogen pressure of 

5 bar and a temperature of 20°C until the uptake of 

hydrogen ceases (about 3 hours). In thin layer 

chromatography (silica gel 60, chloroform/met~?~ol/Conc. 

ammonia 90:10:0.5) it is found that the 3'-nitro 

compounds (Rf=· 0.73) have reacted co~pletely to form the 

corresponding 3 1 -amino-compounds (Rf= 0.61)~ After the 

catalyst has been filtered off the reaction mixture is 

evaporated down in a rotary evaporator, finally at 80°C 

under a total water jet vacuum. The residue (3.1 g) is 

. subjected to column chromatography on 600 g o~ silica 

gel analogously to.Example. 2. The separation o~ the 

diastereomeric 3'-amino-compounds is monitored by thin 

layer chromatography (silica gel 60, 

chloroform/methanol/cone. ammonia 95:5:0.1, developed 

twice). The title compound with the smaller Rf value of 

0.63 is obtained in a yield of 0.95 g as the evaporation 

residue of the corresponding eluates with a specific 

rotation of [a]~5 = -39.8° (c = 1, CH30H) which.has 

hitherto resisted all attempts at crystallisation. 

4.3.25 Example 97 

(+)-(1S,5R,2"R)-3'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

In the separation of the diastereomers by column 

chromatography described above (Example 96) the 

substance with the greater Rf value of 0.69 obtained is 

the title compound in the form of the evaporation 

residue of the eluates in question (l.O g, specific 

rotation: [a]~5 = +104 (c = 1, CH30H)), which has hitherto 

withstood all attempts at crystallisation. 
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Example 98 

(+)-(1S,5R,2"S)-3'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

a) 3'-nitro-precursor (mixture of diastereomers) 

starting from 5.2 g (0.02 mol) of (±)-3'-nitro-5,9,9-

trimethyl-6,7-benzomorphan and 5.36 g (0.022 mol) of 

(S)-2-methoxypropyl-p-toluene-sulphonate and a mixture 
. 

of the two expected diastereomeric bases is obtained 

analogously to Example 67 and is purifiea by ~iltration 

over aluminium oxide, resul-ting in 4 ~ 7 g of purnied 

base mixture. 

b) 3'-amino-compounds (mixture of diastereomers) 

The 3'-nitro-precursor (4.7 g of purified mixture of 

diastereomers) is hydrogenated analogously to Example 96 

to form the corresponding 3 '-amino compounds (.3 • 7 g of 

mixture of diastereomers) . 

c) Separation of the title compound by column 

chromatography 

The mixture of diastereomeric 3'-amino-compounds· (3.7 gJ 

is separated by column chromatography on silica gel 

analogously to Example 96. The title compound with the 

smaller Rf value of 0.63 is obtained in a yield of 1.0 g 

as the evaporation residue of the eluates in question 

with a specific rotation of [a]~5 = +40.5° (c = 1, CHOH), 

which has hitherto withstood all attempts at 

crystallisation. 
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Example 99 

(-)-{1R,5S,2 11 S)-3'-amino-2~(2-m~thoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

In the column chromatogr~phy described above (Example 

98) the title compound is obtained as. the second 

substance with the greate.r Rf value of o. 69, ·in the form 

of the ·evaporation residue of the elua.tes in question in 

a quantity of 1.1 g, specific rotation: [a)~5 = -105° 

(c = 1, CH30H), and has not hitherto cry~tallised. 

4.3.28 Example 100 .... ·-. 
(-)-(1R;5S,2 11R)-3'-acetamido-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7~benzomorphan 

0.95 g (3.14 mMol) of (-)-(1R,5S,2 11 R)-3'-amino-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan (Example 

96)- are acetylated analogously to Example 85. Th~ 

acetylation .P~oduct is purified by filtration .over 

aluminium oxide analogously to Example 65. In thin 

layer chromatography (silica gel 60, 

chloroform/methanol/cone. ammonia 90;10:0.5) the 

starting compound has an Rf value of 0.64 and the 

acetylation product has ari Rf value of o. 57 ·. The 

evaporation residue (0~69 g~, which has hitherto· 

resisted all attempts at crystallisation, .has a _sp«:cific 

rotation of [o:]~5 ,;,, -53·. 6° · (c = 1, C~OH). 

4.3.29 Example 101 
. . 

(+)-(1S,5R,2 11 R)-3'-acetamido-2-(2-methoxy-

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

oxalate 

Startii:tg from 1.0 g. (3.31 mMol) of .~+)-(1S,5R,2"R)-:r' .. -

amino-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan (Example 97) the title compound is obtained 

analogously to Example 100. The evaporation residue of 

• 
This Sheet Has Been Repla~d · 

. . I ~Ill~ ~Ill\ l\Hl\111 . 
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the substance purified over aluminium oxide (0.5 g) is. 
crystallised in the form of the oxalate analogously to. 
Example 83. The titie compound is.obtained in a yield . 
of 0.4 g (27.8% of theory) with a melting poin~ __ of 148°C 
(decamp.) and' a specific rotation of (a]~5 = +39.3° 
(c = 1, CH30H). · 

4.3.30 Example 102 

(+)-(1s;sR,2 11s)-3'-acetamido-2-(2-methoxy­
propyl)-S,9,9-trimethyl-6,7:-benzomorphan 

Starting _from 1.0 g (3.31 mMol) of (+)-(lS,SR,2 11-$)-3 1 -

amino-2- (2-methoxypropyl)-S, 9, 9-trimethyl-6., 7-
benzomorphan (Example 98) the title compound is obtained 
analogously to Example 100 as_a non-crystallising 
evaporation residue (O_. 6 g, 41. 7% of theory) with an Rf 
value of O.S7 and a rotation of [a]~5 = +52.8° (c = 1, 
CH30H). 

4.3.31 Example 103 

( - ) - ( lR, ss , 2 "S) -3 ' -acetamido-2- ( 2-methoxy-_ 
propyl)-S,9,9-trimethyl-6,7-benzomorphan 
oxalate 

• Starting from 0.9S g (3.14 mMol) ·of (-)-(1R,5S,2'JS)-3'-. 
amino-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan (Example-99) the title compound is obtained 
analogously to Example 101 in a yield of 0.7 g (Sl.1%) 
with a melting point of 148°C (decamp.) and a specific 
rotation of (a]~5 = -39.2. 0 (c = 1, CH30H). 

4.3.32 Example 104 

(-) -( lR, SS, 2 "R) -3 '-methoxy-2- ( 2.-methoxy­
propyl) -S, 9, 9, 2 '-tetramethyl-6, 7-benzomorphah 
hydrochloride_ 

Starting from 0.71 g (2 mMol) of (-)-(1R,SS,2"R)-3'-

1ii~~i1iITf 
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hydroxy-2-(2-methoxypropyl}-5;9;9,2'-tetramethyl-6,7-

benzomorphan hydrochloride (Example 53) the.title 

· compound is obtained analogously to Example 73 in a 

yield of 0.38 g (52.0%) with a melting point of 

221-224°C and a specific rotation of [a]~= -82.6° 

( c = 1 I CH30H) .. 

4.3.33 Example 105 

(+)-(1S,5R,2"R)-3'-metl;loxy-2--(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydr·ochloride 

-.... 
& 

Starting from 0.71 g_ (2 mMol) of (+)-(1S,5R,2"R)-3'­

hydroxy-2-(2-methoxypropyl)-5,9,9,2'-tetramethyl-6,7-

benzomorphan hydrochloride (Example 54) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.44 g (59.8%) as an amorphous powder with a 

specific rotation of [a]~5 = +42.2° (c = 1, CH30H). 

4.3.34 Example 106 

(+)-(1S,5R,2"S)-3'-methoxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan. 

hydrochloride 

• 
Starting from 0.71 g {2 mMol) of (+}-(1S,5R,2"S) .... 3'­

hydroxy-2-(2-methoxypropyl)-5,9,9,2'-tetramethyl-6,_7-

benzomorphan hydrochloride (Example 55) the title 
compound is obtained analogously to Example 73 ·in a 

yield of 0.40 g (54.7%) with a melting point of 
221-224°C and a specific rotation of (a]~5 = +81.7° 
( c = 1, CH30H) • 
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Example 107 

(-)-·(lR, 5S, 2"S) -3 '-methoxy-2-(2-methoxy­

propyl)-5, 9, 9 ,~'-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of (-)-_(1R,5S,"2"S)-3'­

.hydroxy-2-(2-mE?thoxypropyl)-5~ 9, 9, 2·1-tetramethyl.,...6, 7-

benzomorphan hydrochloride (Example 56) the title 
. . 

compound is obtain.ed 0:i:ialogously to Example 7 3 in a 

yield of 0.42 g (56.1%) as an amorphous powder with a 

specific rotation of [a]~5 = -41.0° (c = 1~ CH3~H). 

4.3.36 Example 108 
'· ~. 

(-) - (lR, 5S, 2 11.R) -2 '-methoxy-2-(2-methoxy­

propyl) -5, 9, 9, 3'-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of (-)-(1R;.5S,2 11 R~-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9,3'-tetramet~yl-6,7-

benzomorphan hydrochloride (Example 57) the title 

compound is obtained analogously to Example 73 "in a 

yield of 0.36 g (49.3%) with a melting point of 

221-224°C.and a specific rotation of [a]r= -112.2° 

( c = 1 , CH30H) . 

4.3.37 Examp:}..e 109 

(+)-(1S,5R,2"R)-~'-methoxy-2-(2-methoxy-
. . 

propyl)-5,9,~,3'-tetramet~yl-6,7-benzomorphan 

hydrochloride 

Starting from 0.11 g (2 mMol) of (+)-(1S,5R,2"R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9,31-teti;aniethyl_:.6,7-

benzomorphan hydrochloride (Example 58) the title 

compound is obtained analogously to Example 73 in a· .. 

yield of 0.39 g (53.0%) a~ an amorphous powder with a 

specific rotation of (a]~5 = +72.4° (c = 1, CH
3
0H). 



4.3.38 

- 80 -

Example 110 

(+)-(1S,5R,2 11 S)-2 1-methoxy-2-(2-methoxy­

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan 

hydrochloride 

st~rting from 0.64 g (2 mMol) of (+)-_(1S,5R,2 11 S)-2 '­

hydroxy-2-(2-methoxypropyl)-5,9,9,31-tetramethyl-6,7-

benzomorphan hydrochloride (Example 59) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.45 g (61.5%) with a meiting point of 

228-229°C and a specific rotation of [a]~= +1~1.5~ 

4.3.39 

-.... 
~. 

Example 111 

(-)-(1R,5S,2 11 S)-2 1-methoxy-2-(2-methoxy­

propyl)-5,9,9,31-t~tramethyl~6,7-benzomorphan 

hydrochloride 

. . 
starting from 0.71 g (2 mMol) of (-)-{lR,ss,2 11.s)-2 1-

hydroxy-2-(2-methoxypropyl)-5,9,9,31-tetramethyl-6,7-

benzomorphan hydrochloride (Example 60) the.title 

compound is obtained anal~gously to Example .. 73 in a 

yield of 0.40 g (53.4%) as an amorphous powder with a 

specific rotation of [a]~5 = -71.8° (c = 1, CH30H). 

4.3.40 Example 1_12 

(-)-(1R,5S,2 11 R)-J'-hydroxy-2 1 -methoxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrobromide 

.starting from 3.56 g (10 mMol) of (-)...:(1R,5S,2 11R)-2 1,3 1-

dihydroxy-2-(~-methoxypropyl)-5,9,9-tri~~thyl-6,7~ 

benzomorphan hydrochlori,de (Example 61) a mixture o~ the 

two isomeric monomethoxy derivatives and the dimethoxy. 

derivative is obtained analogously ~-to Example 73, except 

· with two equivalents of sodium· hydride,. and this mixture 

is separated by column chromatography on 100 times the 

\: 
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quantity of silica gel a~alogously to·Example 2 (eluant: 

dichloromethane/isopropanol/conc. ammonia 97:3:03]. The 

compound· which runs out as the middle substance 

(R1 = o. 73) is· crystallised as the hydrobromide_ •.. _ The 

title compound is obtained in a yield of 0.62 g (15.0%) 

with ·a melting point of 212°c (decomp~) and a specific 

rotation of .[ a]~5 := -78. 4 °. (c. = o. 5; CH30H). 

4.3.41 Example 113 

(-)-{1R,5S,2 11 R)-2 1 -hydroxy-3 1 -methoxy-2-(2-

methoxypropyl)-5, 9, 9-trimethy1.:..6, 7- . 

benzomorphan hydrobromide 
~ .... 
~. 

The slower running substance (Rf = 0.68) separated off in 

Example 112 is precipitated as the hydrobromide. The 

title compound i$ obtained in a yield of 0.88 g {21.2%) 

with a melting point of 235°C (decomp.) and with a 

specific rotation of (a)~5 = -93.1° (c =·o.5; CH30H). 

4.3.42 Example 114 

(-) - ( lR, 5S, 2 11 R) -2 •· ! 3 • -dim_ethoxy-2- ( 2-methoxy­

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride 

The faster running substance (Rf= ~.86) separated.off in 

Example 112 is precipitated as the hydrochloride. The 

title compound is obtained in a yield of 0.87 g {22.7%) 

with a melting point of 193°C (decomp.) and a specific 

rotation of (a]~5 = -93. 2 ° (c = o. 5; CH30H). 
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4.4 Compounds Cll by special methods 

4.4.1 Example 115 

(-)-(1R,5S,2"R)-2'-hydroxy-2-(2-hydroxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

1.5 g (3.60 mMol) of (-)-(1R,5S,2"R)-2-(2-

benzyloxypropyl)-21-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 43) are dissolved in 

75 ml of methanol and hydrogenated in th~ pre~ence of 

palladium hydroxide on act.ivated charcoal (O. 6 4.· of 

moist "Pearlman catalyst") under a hydrogen pressure of 

5 bar and at a temperature of 70°C until completely 

reacted (about 6.2 hours). Then the catalyst is 

filtered off and the filtrate is evaporated down in a 

rotary evaporator, finally at 80°C under a total water 

jet vacuum. The residue is dissolved in 10 ml of 

methanol and 30 ml of diethylether are added ~o the 

solution. The crystals precipitated are left to stand 

for about 12 hours at ambient temperature, then suction 

filtered, first with an ethanol/ether mixture (1:1), 

then with ether, and dried at 80°C. The title compound 

is obtained in a yield of 1.0 g (85.5% of theory) with a 

melting point of 276° (decomp.) and a specific rotation 

of [ a J ~s = -12 7 • 4 ° ( c = 1 , CH30H) • 

4.4.2 Example 116 

(+)-(1S,5R,2"S)-2 1-hydroxy-2-(2-hydroxy­

propyl)~5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 1.5 g (3.6 mMol) of (+)-(1S,5R,2"S)-2-(2-

benzyloxypropyl)-~'-hydroxy-5,9,9-trimethyl-6,7- . 

benzomorphan hydrochloride {Example 44) the title~ 

compound is obtained analogously to Example 115 in a 

yield of 1.0 g (85.5% of theory) with a melting point of 
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276° (decamp.) and a spec_ific rotation of (a]~5 = +126.8° 

(c = 1, CH30H). 

4.4.3 Example 117 

(-)-(1R,5S,2"S)-2'-hydroxy-2-(2-hydroxy­

propyl)-5,9,9-trimethyl-6,7~benzomorphan 

hydrochloride 

The diastereomer remaining in the mother liquor 

according to Example 44 (3.17 g of- evaporation residue) 

is hydrogenated analogously to Example 1i5. The title 

compound is obtained in a yield of 1.5 g (56.2% ~f 

theory) with a melting point of 247°C (decomp.) and a 

specific rotation of [a]~5 = -86.8° (c = 1, CH30H). 

4.4.4 Example 118 

(+)-{1S,5R,2 11R)-2'-hydroxy-2-{2-hydroxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The diastereomer remaining in the mother liquor 

according to Example 43 (3.17 g of evaporation residue) 

is hydrogenated analogously to Example 115. The title 

compound is obtained in a yield of 1.5 g (56.2% of 

theory) with a melting point of 247°C (decamp.) and a 

specific rotation of (a]~5 = +86.4° (c = 1, CH30H). 

4.4.5 Example 119 

(+) -(lR/S, 5S/R, 2 11 S) -2 '-fluoro-2-·{2-methoxy­

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

oxalate 

a) Starting compound: (.lR/S, 5S/R, 2"S) -2 '-fluoro-2- ( 2-

methoxypropionyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 
. (mixture of diastereomers) 

5.94 g (0.02 mol) of (±)-2'-nitro-5,9,9-trimethyl-6,7-
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benzomorphan hydrochloride are acylated analogously to 

Example 32 with 2.68 g (0.22 mol) of (S)-2-

methoxypropionic acid chloride. The acylation product 

thus obtained (7.0 g) is hydrogenated as described 

therein to form the corresponding 2 1 -amino-analogue. 

This latter is ·reacted, using methods. known £rom the 

prior art (T.L. Fletcher and.M.J. Namkung, Chem. and 

Ind. 1961, 179) to form the corresponding 2'-fluoro 

derivative (5.7 g). This results in a mixture of the 

expected diastereomers, which cannot be separated by 

thin layer chromatography (Rf= 0.73, silica g~l, 

chloroform/methanol/cone. ammonia 90: 10: O. 5) • ~·. 

b) Reaction to obtain the title compound 

1.58 g (5 mMol) of the precursor are reduced with 

lithium aluminium hydride (LiAlH4 ) to form the title 

compound analogously to Example 32 and purified by 

column chromatography on silica gel as descri~ed 

therein. The evaporation residue of the eluates with 

the purified substance (0.4 g, Rf= 0.78) is crystallised 

as the oxalate analogously to Example 83. The title 

compound is obtained in a yield of 0.35 g (17.7% of 

theory} with a melting point of 165°C (decamp.) and with 

a rotaton of [a)~5 = +9.7° (c = 1, CH30H). The substance 

consists of a mixture of the expected diastereomers 

(( lR, 5S, 2 "S} - and ( lS, 5R2 11 S) -compound) in a ratio of 

about 1:1 (determined by 1H-NMR spectroscopy). 

4.4.6 Example 120 

(-)-(1R/S,5S/R,2"R)-2'-fluoro-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphari 
oxalate 

a) Starting compound: (1R/S,5S/R,2"R)-2'-fluoro-2-'{ 2 -

methoxypropionyl)-5,9,9-trimethyl-6,7-benzomorphan 

(mixture of diastereomers) 
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Starting from 2.97 g .(0.01 mol) of (±)-2 1 -nitro-5_,9,9-

trimethyl-6,7-b~nzomorphan hydrochloride, a mixture of 

the expected diastereomeric 2'-fluoro-2-(2-

methoxypropionyl)-5,9,9-trimethyl-6,7-benzomor~~ans is 

obtained, using 1. 34 g (0 •. 0·11 mol) of. (R)-2-methoxy­

propionic acid·chloride (reaction seq:uence.as in Example 

119) . These diastereomers cannot be separated by thin 

layer chromatography (Rf = O. 73, silica gel, 

chloroform/methanol/cone. ammonia 90:10:0.5), yield: 

2.9 g. 

b) Reaction to form the title compound ~ .... .... 

2.9 g (9.2 mMol) of the above precursor .are reduced with 

lithium aluminium hydr~de analogously to Example 119 to 

obtain the title compound. The reaction is purified as 

described therein. The evaporation residue of the pur_e· 

fractions (0.9 g) i~ crystallised as the oxalate 

analogously to .Example 98". The title compounq is 

obtained in a yield of 0.88 g (22.3% of theory) with a 

melting point of. 169°C (decomp.) and a specifi_c rotation 

of [a]~5 = -9.5° (c = 1, CH30H) ·in the form of a mixture 

of the expected diastereomers ((1R,5S,2"R)- and 

(1.S,5R,2"R)-compounds). 

lliiiiif 
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Claims 

1. Benzomorphans of general formula I 

(-I) 

wherein 

X denotes oxygen or sulphur; 

R 
1 denotes c1_8-alkyl I c3_6-alkenyl I. c3-6-alkynyl I 

aryl; 

R2 denotes hydrogen, C1_8-alkyl, C3_6-alkenyl, C3_6-", 

alkynyl, aryl, aralkyl; 

R3 denotes hydrogen, C1
_6-alkyl; 

R4 denotes c
1 

__ 8-alkyl; 

R5 denotes C1_8-alkyl i 

denotes c,_8-alkyl, aryl i 

R
7 

and R8 independently of each otqer.represent 

hydrogen, c,_8-alkyl, halogen,. -OH,· c,_a-alk~xy I 

--o-~cyl, -CN, -No2, NH21 --~H(C,_8-alkyl), 

-N (C1_8-alkyl) 2 , Wherein the alkyl groups '·may be 

identical or different, -NH-acyl or. -N-acyl­

( c 1_8-alkyl) . 

' ""'" """ Ill\\ '"" " "" 
* c L M S * 

.. 
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2. Benzomorphans of general formula I wherein 

x denotes oxygen or sulphur; 

R 1 denotes methyl, ethyl, propyl,. isopropyl, 
phenyl; 

R2 denotes methyl, et~yl, propyl, isopropyl, 
allyl, propargyl, ··phenyl, benzyl; 

R3 denotes hydrog.en, C
1_4-alkyl; 

-
'-
~. 

R4 denotes methyl, ethyl, propyl, isopropyl; 

R5 denotes methyl, ethyl, propyl, isopropyl; 

R6 denotes methyl, ethyl, propyl, isopropyl, 
phenyl; 

R7 denotes fluorine, chlorine, hydroxy, lower 
alkyl, lower alkoxy, acyloxy; 

R8 denotes hydrogen, lower alkyl,. hydroxy or 
alkoxy. 

3. Benzomorphans of general formula I wherein 

X denotes oxygen; 

R1 
denotes methyl, ethyl; 

R2 denotes methyl, ethyl; 

R3 denotes hyqrogen: 

R4
. denotes methyl, ethyl; 

I 1111111 111~111111 1111111 1111 
* c L M s * 
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denotes methyl, ethyl; 

R6 denotes methyl, ethyl; 

R7 denotes hydroxy, methyl, methoxy, acyloxy; 

R8 denotes hydrogen, methyl, ethyl, hydroxy or 

lower alkoxy. 

Benzomorphans of general 

x denotes oxygen; 

R1 denotes methyl; 

R2 denotes methyl; 

R3 denotes hydrogen; 

R4 denotes methyl; 

Rs denotes methyl; 

R6 denotes methyl; 

formula I wherein 

.... .... 

R7 denotes hydroxy, methyl, methoxy, acetoxy; and 

R8 may represent hydrogen, methyl, hydroxy or 

lower alkoxy. 

5. Benzomorphans of general formula I wherein 

X denotes oxygen; 

R1 denotes methyl; 

R2 denotes methyl; 

\ \11\11\ \\\I\\ Ill\\ \\Ill \\ ,,,\ 
* C L M S . 



.. 
...... ,,,:... 

- 89 · 1l1iiii1fi1nr ·. denotes hydrogen; 

R4 denotes methyl; 

R5 denotes methyl; 

R6 denotes ~ethyl; 

R7 denotes hydroxy, methyl, methoxy, acetoxy; and 

R8 denotes hydrogen, methyl, hydroxy, methoxy or 

ethoxy, -"· 
whilst the substituents_R7 and R8 are in the 2 1 -position 

and in the 3•.;..position and the 2 11 -carbon atom has the R­

configuration. 

6. Pharmaceutical preparation, charact"erised in that 

it contains a compound according to one of cla.ims i to 6 

and an acid addition salt thereof together with 

conventional excipients and carriers. 

7. Use of compounds according to one of claims 1 to 6 

as pharmaceutical compositions. 

8. Use of compounds according to one of claims 1 to 6 

and the acid addition salts thereof for preparing- a drug 

for the therapeutic treatment of cerebral ischaemia of 

various origins, epilepsy and neurodegenerative 
diseases~ 

9. 

I 
Process for preparing compounds-of g~neral formula 

' \11\11\ """ lllt\ "'" " \II\ * c L M S * 
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characterised in that either 
-.... .... 

a) the benzomorphans of general formula II (wherein R4 , 

R5 and R6 are as hereinbefore defined and R9 and R10 

either have the same meaning as R7 and R8 or 

incorporate substituents which can be converted 

into the latter in known manner, in inert solvents 

in known manner, optionally in the presence of an 

acid binding agent) are reacted with carb.oxylic 

acid derivatives of general formula 4 wherein Y 

represents a leaving group, capable of being 

substituted by a secondary amino group, selected 

from the group comprising halogen, hydroxy, 

OC(O)alkyl, o-acyl, oso2alkyl and oso2aryl and R1 , R2 

and R3 and X a~e as hereinbefore defined, 

0 R1 

u-{ R2 Y-C ./ Jx 
(I.) R 

and the resulting acid amide 3 is subsequently . 
.. 

reduced in an inert sol vent, in known manner,.. to 

obtain the amine of general formula 6 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ ''" * C . L M S 
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(6} 

and optionally the substituents R9 and R10 are 

converted into R7 .and:R8· and the reaction mbxture is 

isolated 

or 

b) benzomorphans of general formula 2 

wherein R4 ,_R5 and R6 are.as hereinbefore defined 
-· 7 

and R9 and R10 either have the same .·~eanings as R 

and R8 or represent substituents which can be 

converted into the latter in known manner, ii: io.er.t 

solvents in known manner, optionally in the 

presence of an acid binding agent, are reacted with 

an alkylating_agent of general formula 5 wherein Z 

\ \11,11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 
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represents a leaving group, which can be 

substituted by a secondary amino group, selected 

from the group comprising halogen, such as Cl, Br 

and I, or· arylsulphonates OS02aryl, such ~.~ tosylat~ 

or alkylsulphonates, e.g. methanesulphonate or 
. . 

halomethanesulphonate or a sulph~te group, to 

obtain the tertiary amine of type 6 
. 1 
R 

./CH2fx/R2 
N . R3 

Rr. 
Rs 

R6 
(6} 

and optionally the substituents R9 and R10 are 

converted into R7 and R8 and the reaction product is 

isolated. 

I 1\\1\\I 111\11\\\ll11\1) ~ 1\\1.. · 
* C L 
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New Benzomorphans and their Use as 
P_hannaceut ica.l. Compos it io9_s_ 

Abstract 

. .:-· 

. The present invention relates to new benzomorphan 

derivatives of general formula I 

1 

/R -
2 

N-CH -c-x-R 2 
- 4 . "-:·R3 

R . 
Rs 

Rs 

(I) 

their prepar~tion and their use as pharmaceutical 

composi ti~:ms tor treating cerebral ischaemia of various 

origins, -~~·ilepsy and neurodegenerative diseases. 

·' 
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NEW BENZOMORPHANS AND THEIR USE AS 

' PHARMACEUTICAL COMPOSITIONS 
ihe .. Jnvention relates to new benzomorphans, processes 

tor preparing them and their use as pharmaceutical 

~ompositions. The benzomorphans according to the 

invention correspond to general formula I: 

wherein 

x 

R1 

I 2 
-CH -C -X-R 

2 ' R3 

denotes oxygen or sulphur; 

(I) 

Ri denotes Ci-a-alkyl, C3_6 -alkenyl, C3_6 -alkynyl, 

an aromatic group having 6 to 10 carbon atoms, 

also in combinations- it being possible for 

the aromatic moe.ity to be substituted by one 

or more lower alkyl group(s), alkoxy group(s), 

nitre group(s), amino group(s) and/or one or 

more halogen atom(s) which may be identical to 

or different from one another; 

R2 denotes hydrogen, Ci-a-alkyl, C3_ 6-alkenyl, C3 _ 6 -

alkynyl, an aromatic group having 6 to 10 

carbon atoms,. also in coffibinations, it being 

possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitre group(s), 

amino group(s), and/or one or more halogen 

atom(s), which may be identical to or 

different from one another; 

I: 
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an aryl group bound to an alkylene chain and 

having 7 to 14 carbon atoms, whilst the 

aromatic moeity may be substituted with one or 

more lower alkyl group(s}, alkoxy group(s}, 

nitro group(s), amino group(s) and/or one or 

more halogen atom(s), which may be identical 

to or different from one another; 

R3 denotes hydrogen, C1_ 6-alkyl; 

R4 denotes Ci-a-alkyl; 

R5 denotes C1 _8 -alkyl; 

R6 denotes Ci-a-alkyl, an aromatic group having 6 

to 10 carbon atoms, also in combinations, it 

being possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s}, alkoxy group(s), nitre group(s), 

amino group(s), and/or one or more halogen 

atom.Cs}, which may be identicaJ_ to or 

different from one another; 

R7 and Ra independently of each other represent 

hydrogen, Ci-a-alkyl, halogen, -OH, C1-a-alkoxy, 

an 0-benzoyl or 0-alkyl carbonyl group_: with 

one straight-chained or branched lower alkyl 

group having 1 to 6 carbon atoms, wherein the 

alkyl group may optionally be substituted with 

one or more halogen atom(s) which may be 

identical to or different from one another, 

-CN, -N02 , NH2 , -NH(Ci-a-alkyl), -N(C1_8 -alkyl) 2 , 

wherein the alkyl groups may be identical or 

different, -NH-acyl or -N-acyl-{C1 _8 -alkyl), 

wherein acyl represents benzoyl or an alkyl 

carbonyl group with a straight-chained or 

branched lower alkyl group having 1 to 6 
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carbon atoms, whilst the alkyl group may 

optionally be substituted with one or more 

halogen atom(s) which may be identical to or 

different from one another, 

the stereoisomeres thereof as well as the acid 

addition salts thereof, with the proviso that if 

x denotes oxygen; 
Rl denotes C1-3-alkyl, C3-alkenyl, Cralkynyl; 
R2 denotes hydrogen, C1-ralkyl, C3- and C4 -

alkenyl; 
RJ denotes hydrogen, C1_3-alkyl; 
R4 denotes methyl; 
Rs denotes methyl; 
R6 denotes C1-4-alkyl or phenyl 

and one of the two substituents R7 or RB denotes 

hydrogen, the remaining substituent R1 or RB in the 2 1
-

ppsition must not denote hydrogen, hydroxy, C1_3-alkoxy 

or 0-acyl. 

Preferred are the compounds of general formula I wherein 

X . denotes oxygen or sulphur; 

R1 denotes methyl, ethyl, propyl, isopropyl, 

phenyl; 

R2 denotes methyl, ethyl, propyl, isopropyl, 

allyl, propargyl, phenyl, benzyl; 

R3 denotes hydrogen, C1_4 -alkyl; 

R4 denotes methyl, ethyl, propyl, isopropyl; 

Rs denotes methyl, ethyl, propyl, isopropyl; 
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denotes methyl, ethyl, propyl, isopropyl, 

phenyl; 

R7 denotes fluorine, chlorine, hydroxy, lower 

alkyl, C1_3 -alkoxy, an 0-benzoyl or 0-alkyl 

carbonyl group with one straight-chained or 

branched lower alkyl group having 1 to 6 carbon 

atoms, wherein the alkyl group may optionally 

be substituted with one or more halogen atom{s) 

-Which may be identical to or different from one 

another; 

R8 denotes hydrogen, lower alkyl, hydroxy or 

C1 _8 -alkoxy 

the stereoisomers and acid addition salts thereof. 

Particularly pref erred are compounds of general formula 

I wherein 

x 

Rl 

R2 

R3 

R4 

Rs 

R6 

R7 

denotes_ oxygen; 

denotes methyl, ethyl; 

denotes methyl, ethyl; 

denotes hydrogen; 

denotes methyl, ethyl; 

denotes methyl, ethyl; 

denotes methyl, ethyl; 

denotes hydroxy, methyl, 

or 0-alkyl carbonyl group 

methoxy, an 0-benzoyl 

with one straight­

chained or branched lower alkyl group having 1 

ii 
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to 6 carbon atoms, wherein th~ alkyl group may 

optionally be substituted with one or more 

halogen atom(s) which may be identical to or 

different from one another; 

Ra denotes hydrogen, methyl, ethyl, hydroxy or 

C1 _3 -alkoxy 

the stereoisomers and acid addition salts thereof. 

Most particularly preferred are compounds of general 

formula I wherein 

X denotes oxygen; 

R1 denotes methyl; 

R2 denotes methyl; 

R3 denotes-hydrogen; 

R4 denotes methyl; 

R5 denotes methyl; 

R6 denotes methyl·; 

R7 denotes hydroxy, methyl, methoxy, acetoxy; and 

Ra denotes hydrogen, methyl, hydroxy, methoxy or 

ethoxy, 

whilst R7 is in the 3'-position and Ra is in the 2'­

position and the 2 11 -carbon atom has the R-configuration, 

as well as the acid addition salts thereof. 

i-! 
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The invention relates to the individual isomers, 

mixtures thereof and the corresponding physiologically 

suitable acid addition salts with inorganic or organic 

acids. Examples of preferred salts are those with 

hydrochloric acid, hydrobromic acid, sulphuric acid, 

phosphoric acid, methanesulphonic acid, ethanesulphonic 

acid, toluenesulphonic acid, benzenesulphonic acid, 

lactic acid, malonic acid, succinic acid, maleic acid, 

fumaric acid, malic acid, tartaric acid, citric acid or 

benzoic acid. 

Unless specifically stated otherwise, the general 

definitions are used in the following sense: 

C1 _ 6 -alkyl or C1 _8 -alkyl generally represents a straight­

chained or branched hydrocarbon radical having 1 to 6 or 

8 carbon atoms which may optionally be substituted by 

one or more halogen atoms - preferably fluorine - which 

may be identical to one another or different. The 

following hydrocarbon radicals may be mentioned by way 

of example: 

methyl, ethyl, propyl, 1-methylethyl (isopropyl}, butyl, 

1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, 

pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 

1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-

dimethylpropyl, 1-ethylpropyl, hexyl, 1-methylpentyl, 2-

methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1-

dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 

2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 

1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl, 

1, 2·, 2-trimethylpropyl, 1-ethyl-1-methylpropyl and 1-
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ethyl-2-methylpropyl. Unless otherwise stated, lower 

alkyl· groups having 1 to 3 carbon atoms such as methyl, 

ethyl, propyl or isopropyl are preferred. 

Alkenyl in general represents a straight-chained or 

branched hydrocarbon radical having 3 to 6 carbon atoms 

and one or more, preferably one double bond which may 

optionally be substituted by one halogen atom or several 

halogen atoms, preferably fluorine, which may be 

identical t·o one another or different. 

Examples include: 

2-propenyl (allyl), 2-butenyl, 3-butenyl, 1-methyl-2-

propenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl, 

4-pentenyl, 1-methyl-2-butenyl, 2-methyl-2-butenyl, 3-

methyl-2-butenyl, 1-methyl-3-butenyl, 2-methyl-3-

butenyl, 3-methyl-3-butenyl, 1,l-dimethyl-2-propenyl, 

1,2-dimethyl-2-propenyl, 1-ethyl-2-propenyl, 2-hexenyl, 

3-hexenyl, 4-hexenyl, -s-hexenyl, 1-methyl-2-pentenyl, 2-

methyl-2 -pentenyl, 3'-methyl-2-pentenyl, 4·-methyl-2 -

pentenyl, 1-methyl-3-pentenyl, 2-methyl-3-pentenyl, 3-

methyl-3-pentenyl, 4-methyl-3-pentenyl, 1-methyl-4-

pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 1,1-

dimethyl-2-butenyl, 1,1-dimetqyl-3-butenyl, 1,2-
-· 

dimethyl-2-butenyl, 1,2-dimethyl-3-butenyl, 1,3-

dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl, 2,2-

dimethyl-3-butenyl, 2,3-dimethyl-2-butenyl, 2,3-

dimethyl-3-butenyl, 1-ethyl-2-butenyl, 1-ethyl-3-

butenyl, 2-ethyl-1-butenyl, 2-ethyl-2-butenyl, 2-ethyl-

3-butenyl, 1,1,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-· 

2-propenyl and 1-ethyl-2-methyl-2-propenyl. 

The allyl group is preferred. 

Alkynyl .in general represents a straight-chained or 

branched hydrocarbon radical having 3 to 6 carbon atoms 

and one or more triple bonds. 
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A lower alkynyl radical {propargyl) having 3 carbon 

atoms and a triple bond which may optionally be 

substituted by a halogen atom - preferably fluorihe - or 

several halogen atoms which may be identical to one 

another or different is preferred. 

Acyl in general represents benzoyl or alkylcarbonyl 

radicals - such as straight-chained or branched lower 

alkyl having from 1 to about 6 carbon atoms bound via a 

carbonyl group, the alkyl radical optionally being 

substituted by one or more halogen atoms, which may be 

identical to one another or different. Alkyl groups 

having up to 4 carbon atoms are preferred. Examples 

include: acetyl, trifluoroacetyl, ethylcarbonyl, 

propylcarbonyl, isopropylcarbonyl, butylcarbonyl and 

isobutylcarbonyl. The acetyl group is particularly 

preferred. 

Acyloxy denotes an acyl group bound via an oxygen atom, 

acyl being defined as hereinbefore. 

Aryl in general represents an aromatic radical having 6 

to 10 carbon atoms - also in combinations, it being 

possible for the aromatic ring to be substituted by one 

or more lower alkyl group(s), alkoxy group(s), nitro 

group(s), amino group(s) and/or one or more halogen 

atom(s) - which are identical to· one another or 

different. The preferred aryl group is phenyl. 

Aralkyl in general represents an aryl radical having 7 

to 14 carbon atoms which is bonded via an alkylene 

chain, it being possible for the aromatic ring to be 

substituted by one or more lower alkyl group(s}, alkoxy 

group(s), nitre group(s), amino group(s} and/or one or 

more halogen atom(s) - which are identical to one 

another or different. Aralkyl radicals having 1 to 6 

carbon atoms in the aliphatic part and 6 carbon atoms in 

I: 
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the aromatic part are preferred. Preferred aralkyl 

radicals which may be mentioned - unless otherwise 
stated - are: benzyl, phenethyl and phenylpropyl. 

Alkoxy in general represents a straight-chained or 

branched hydrocarbon radical having 1 to 8 carbon atoms 
which is bonded via an oxygen atom. A lower alkoxy 

radical having 1 to 3 carbon atoms is preferred. The 
~ethoxy group is particularly preferred. 

Unless otherwise stated, amino represents an NH;-function 
which may optionally be substituted by one or two C1 _8 -

alkyl, aryl or aralkyl groups, either identical or 
different. 

Alkylamino, for example, denotes methylamino, 
ethylamino, propylamino, 1-methylethylamino, butylamino, 

1-methylpropylamino, 2-methylpropylamino or 1,1-
dimethylethylamino. 

Dialkylamino, for example, denotes dimethylamino, 

diet~ylamino, dipropylamino, dibutylamino, di-(1-
methylethyl)amino, di-(1-methylpropyl)amino, di-2-
methylpropylamino, ethylmethylamino or 
methylpropylamino. 

Unless stated otherwise, halogen primarily represents 
fluorine, chlorine and bromine and, to a lesser degree, 
iodine. 

Some of the bezomorphan derivatives covered by general 
formula 1 are known from the European Patent Application 
No. O 004 960. This Offenlegungsschrift relates to 
ce+tain 6,7-benzomorphan derivatives which have an 
analgesic effect and/or the characteristics of a 
morphine antagonist. 
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1. Pharmacological Characterisation 

It is known that after systemic administration of 

glutamate neurones are destroyed in mouse brains [S.M. 

Rothman and T.W. Olney, Trends in Neurosciences 10 

{1987) 299] . This finding leads one to conclude, inter 

alia, that glutamate plays a part in neurodegenerative 

diseases [R. Schwarcz and B. Meldrum, The Lancet 11 

(1985} 140] . 

In addition, substances such as quisqualic acid, cainic 

acid, ibotenic acid, glutamic acid and N-methyl-D­

aspartic acid (NMDA) are known as exogenous or 

endogenous neurotoxins. In terms of their neurotoxicity 

these substances have a selective effect on individual 

types of cells, which means that loss of function can be 

induced in animals by specific brain lesions. This loss 

of function is comparable with that which occurs in 

connection with epilepsy and other neurodegenerative 

diseases, such as Huntington's chorea and Alzheimer 1 s 

disease. 

Furthermore, tests carried out in vivo and in vitro have 

shown that the cell damage and loss of function 

occurring in the brain as a result of hypoglycaemia, 

hypoxia, anoxia and ischaemia are due to an increased 

synaptic activity, the glutamatergic synapse being 

particularly significant. Substances and ions which 

inhibit the activity of the glutamate receptor and the 

ion channel connected to this receptor - such as 

competitive and non-competitive antagonists of 

excitatory amino acids as well as magnesium ions {Mg2+} -

protect the brain cells from hypoxic or ischaemic 

damage. These findings show that the glutamate receptor 

plays an important part in mediating ischaemic damage. 

Biochemical and electrophysiological studies show that 
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the receptor ion channel is highly sensitive to 

fluctuations in the magnesium concentration. If there 

is a fall in the magnesium concentration, spontaneous 

epileptic discharges are caused in the hippocampus, 

which can be inhibited by antagonists of excitatory 

amino acids. 

Surprisingly, it has now been found that benzomorphans 

of general formula I block the NMDA-channel and have a 

neuroprotective activity. 

The preparation of these benzomorphan derivatives is 

known from German Patent 21 05 743 and German 

Of fenlegungsschrift 28 28 039 and from the literature 

[H. Merz and K. Stockhaus, J. Med. Chem. 22 (1979) 

1475] . It is also already known that compounds of this 

kind have an analgesic effect and can be used 

therapeutically as non-addictive analgesics as well as 

antitussives (German Patent 21 05 743). 

The hippocampal section is used as a test system for 

demonstrating the NMDA-antagonistic activity of 

benzomorphan derivatives. The Schaffer collaterals of 

the.hippocampal section in an infusion chamber are 

stimulated by means of microelectroqes and the total 

potentials occurring are derived extracellularly at the 

pyramidal cells of the CAI-region [H.L. Haas, Schaerer 

and M. Vosmansky, J. Neuroscience Meth. 1 (1979) 323]. 

The neuroprotec~ive effect of the benzomorphan 

derivatives which fall within the scope of general 

formula I was also demonstrated in relation to protein 

synthesis and the liberation of neurotransmitters in the 

hippocampal section. 

Receptor binding tests also show that the benzomorphan 

derivatives disclosed are non-competitive glutamate 

ii 
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·receptor antagonists. 

Furthermore, the neuroprotective activity of the 

benzomorphan derivatives of_ general formula I was tested 

on the mouse - in vivo - by inhibiting the lethality 

induced by N-methyl-D-as~artic acid [J.D. Leander et 

al., Brain Research 448 (1988) 115] and by inhibiting 

the ischaemia-induced neuronal cell death in the mouse 

and gerbil. 

These results offer proof of the fact that the 

benzomorphan derivatives of general formula I can be 

used in neurodegenerative diseases and cerebral 

ischaemia of various origins. These include, for 

example: the epileptic state, hypoglycaemia, hypoxia, 

anoxia, brain trauma, brain oedema, amyotropic lateral 

sclerosis, Huntington's disease, Alzheimer's disease, 

hypotonia, cardiac infarct, cerebral stroke and 

perinatal asphyxia. 

2. Formulation 

The benzomorphan derivatives of general formula I and 

the acid addition salts thereof with pharmacologically 

acceptable acids may be converted in known manner into 

the usual formulations such as. ·plain or coated tablets, 

pills, granules, aerosols, syrups, emulsions, 

suspensions and solutions, using inert pharmaceutically 

acceptable carriers or solvents. The proportion of 

pharmaceutically active compounds should be within the 

range from 0.5 to 90 wt.-% of the total composition, 

i.e. in amounts which are sufficient to achieve the 

dosage range specified below. 

The formulations are prepared, for example, by diluting 

the active substances with solvents and/or carriers, 

optionally using emulsifiers and/or dispersing agents, 

l.i 
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whilst if water is used as the diluent, for example, 

organic solvents may be used as solubilisers or 

auxiliary solvents. 

Examples of excipients include water, pharmaceutically 

acceptable organic solven~s such as paraffins (e.g. 

petroleum fractions), vegetable oils (e.g. groundnut or 

sesame oil), mono- or polyfunctional alcohols (e.g. 

ethanol or glycerol), carriers such as natural mineral 

powders (e.g. kaolins, clays, talc, chalk}, synthetic 

mineral powders (e.g. highly dispersed silica and 

silicates), sugars (e.g. glucose, lactose and fructose), 

emulsifiers (e.g. lignin, sulphite waste lyse, 

·methylcellulose, starch and polyvinylpyrrolidone} and 

lubricants (e.g. magnesium stearate, talc, stearic acid 

and sodium laurylsulphate) . 

The preparations are administered in conventional 

manner, preferably by parenteral route, particularly by 

infusion, and intravenously. In ~he case of oral 

administration the tablets may, of course, contain in 

addition to the above-mentioned carriers additives such 

as sodium citrate, calcium carbonate and dicalc.ium 

phosphate together with various additional substances 

such as starch, preferably potato starch, _:gelatine and 

the like. In addition, lubricants such as magnesium 

stearate; sodium laurylsulphate and talc may be used in 

making the tablets. In the case of aqueous suspensions, 

the active substances may be combined with various 

flavour improvers or colourings in addition to the 

excipients mentioned above. 

For parenteral administration, solutions of the active 

substances may be prepared, using suitable liquid 

carriers. 

The dosage for oral use is from 1 to 300 mg, preferably 
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between 5 and 150 mg. 

However, it may in some cases be necessary to deviate 

from the amounts specified, depending on the body weight 

or method of administration, the individual response to 

the drug, the type of formulation and the time or period 

of time over which the preparation is administered. 

Thus, in some cases, it may be sufficient to use less 

than the prescribed minimum whereas in other cases the 

upper limit must be exceeded. If larger quantities are 

administered it may be advisable to divide them into 

several smaller doses distributed over the day. 

Furthermore, the compounds of general formula I or the 

acid addition salts thereof may also be combined with 

active substances of other kinds. 

Examples of formulations 

Tablets 

1. The tablet contains the following ingredients: 

Active substance according to formula I 0.020 parts 

Stearic acid O. 010 11 

Dextrose 

Total 

Preparation 

1.890 II 

1.920 parts 

The substances are mixed together in known manner and 

the mixture is compressed to form tablets, each weighing 

1.92 g and containing 20 mg of active substance. 

Ampoule solution 

Composition 

Active substance according to formula I 1.0 mg 

fi 



sodium chloride 

Water for injection 

preparation 
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45.0 mg 

to 5_0 ml 

The active substance is dissolved in water at its own pH 

or possibly at pH 5.5 to 6~5 and sodium chloride is 

added to make the solution isotonic. The resulting 

solution is filtered free from pyrogens and the filtrate 

is transferred under aseptic conditions into ampoules 

which are then sterilised and sealed by fusion. The 

ampoules contain 1 mg, 5 mg and 10 mg of active 

substance. 

Suppositories 

Each suppository contains: 

Active substance according to formula I 

cocoa butter (melting p0int: 36-37°C) 

Carnauba wax 

Preparation 

1.0 parts 

1200.0 parts 

5.0 parts 

The cocoa butter ana ca:niauba wax are melted together. 

At 45°c ~he active su!:s~ance is added and the mixture is 

stirred until ful:y ~~s;'::rsed. The mixture ·is poured 

into suitably sized ~=~-~s and the suppositories are 

suitably packaged. 

3 . Methods of· sy:::::-_'=s - s 

The type 2 benzorn~~~:::..::. ~erivatives used as starting· 

material in the va::-: :;·.:s ::-.'::t.hods of synthesis are either 

prepared accordi~~ ~:~~'=prior art [DE-A 20 27 077, CA 

ll (1971) 125462>:; ::::-:=. ~ ;,50 I CA n ( 1980) 4941 f] or 

are prepared as ='====:~~~ in the following Examples. 
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The substituents R9 and R10 are either identical to the 

de~ired substituents R7 and R8 or are converted into them 

in a later stage of synthesis. 

3.1a 

One way of introducing a desired substituent at the 

amino function of the benzomorphan nitrogen is to carry 

out acylation with a suitably activated carboxylic acid 

derivative. Corresponding carboxylic acid derivatives 

of type 4 are known from the prior art or are easily 

obtainable by current methods of synthesis. 

For the acylation itself there are again a number of 

methods to choose from [C. Ferri, Reaktionen der 

organischen Synthese, Georg Thieme Verlag Stuttgart, 

1978, p. 222 ff. and loc. cit. J. March, Advanced 

Organic Chemistry, 3rd Ed., John Wiley and Sons, New 

York 1985, p. 370 ff and loc. cit.; R.C. Larock, 

Comprehensive Organic Transformations - A Guide to 

Functional Group Preparations, VCH Verlagsgesellschaft, 

D-6940 Weinheim 1989, p. 963 ff and loc. cit.], the 

pref erred method being reactions with carboxylic acid 

halides [A.L.J. Beckwith in J. Zabicki, "The Chemistry 
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of Amides", Interscience, New York 1970 p. 73] in a 

·solvent which is substantially inert under the reaction 

conditions prevailing, optionally in the presence of 

acid-binding agents. The inert solvents used are 

generally organic solvents which do not change under the 

reaction conditions used, such as hydrocarbons - e.g. 

benzene, toluene or xylene· - or petroleum fractions or 

ethers - e.g. diethylether, glycoldimethylether {glyme), 

diglycoldimethylether - or cyclic ethers - e.g. 

tetrahydrofuran or dioxane - or halohydrocarbon - e.g. 

carbon tetrachloride, chloroform or dichloromethane. 

The preparation of the desired carboxylic acid halides 

. is known from the prior art [Houben-Weyl, Methoden der 

organischen Chemie, Volume VIII and Volume ES, Georg 

Thieme Verlag, Stuttgart, 1952 and 1985] where they are 

not commercially obtainable. Conveniently, the 

benzomorphan derivative of type 2 is preferably reacted 

in halogenated hydrocarbons, especially in 

dichloromethane, and in the presence of tertiary ~mines, 

such as triethylamine: with the· desired acid halide, 

more especially with the desired acid chloride. 

However, it is also possible to carry out the reaction -

according to the so-called Schotten-Baumann Variant - in 

water or in an aqueous alcohol in the presence of alkali 

metal hydroxides or alkali metal carbonates [see for 

example Organikum, Autorenkollektiv, VEB Deutscher 

Verlag der Wissenschaften, 17th Edition., Berlin 1988 

p. 407) . Depending on the educts used it has also 

proved particularly advantageous to carry out the 

acylation according to the Einhorn variant, in which 

pyridine is used both as an acid-binding agent and as a 

reaction medium. 

In addition, there is the possibility of carrying out 

the reaction of acylation with the free carboxylic acid 

[see for example A.L.J. Bec~with in J. Zabicki, 11 The 
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Chemistry of Amides", _Interscience, New York 1970, p. 

105 ff; J.A. Mitchell and E.E. Reid, J. Am. Chem. Soc . 

.2.J. (1931) 1879) . It may also prove appropriate to use a 

mixed anhydride, e.g. with a carbonic acid ester, 

instead of the free carboxylic acid [C. Ferri, 

Reaktionen der organischen Synthese, Georg Thieme 

Verlag, Stuttgart 1978, p. 222 and lac. cit.; A.L.J. 

Beckwith in J. Zabicki, "The Chemistry of Amides", 

Interscience, New York 1970, p. 86; J. March, Advanced 

Organic Chemistry, 3rd Ed., John Wiley and Sons, New 

York 1985, p. 371 and loc. cit., R.C. Larock, 

Comprehensive Organic Transformations, VCH Publishers, 

D-6940 Weinheim 1989, p. 9-81 and lac. cit.]. 

In the preferred acylation with carboxylic acid halides, 

especially carboxylic acid chlorides, the reaction 

temperature may vary within wide limits, the lower limit 

being set by excessively slow reaction speeds whilst the 

upper limit is set by the proliferation of undesirable 

secondary reactions. Reaction temperatures in the range 

from -50°C to 1so 0 c, preferably from 0°C to 75°C, have 

proved suitable. The work is conveniently done with a 

slight excess of the acylating agent in the presence of 

an -acid binding agent (present in a somewhat larger 

exces.&) to ensure that the educts are reacted as 

completely as possible·. 

3.lb 

In order to obtain the desired amine of type 6, it is 

necessary to reduce the acid amide 3 in the subsequent 

reaction step. 

Reductions of acid amides of this kind are known from 

the prior art and may be carried out by electrolytic 

reduction, by reduction with alkali metals and by 

catalytic reduction [R. Schroter in Houben-Weyl, 

Methoden der organischen Chemie, Volume XI/l, Georg 

;, ,, 

-
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Thieme Verlag, Stuttgart 1957, p. 574] or with diborane 

or borane derivatives [J. Fuhrhop and G. Penzlin, 

Organic Synthesis - Concepts - Methods - Starting 

Materials, VCH-Verlagsgesellschaft, Weinheim 1986, 

p. 90]. 

It is preferred to carry out the reduction with complex 

hydrides such as alkali metal borohydrides or alkali 

aluminium hydrides or with suitable derivatives thereof, 

optionally in the presence of a catalyst [N.G. Gaylord, 

Reduction with Complex Metal Hydrides, Wiley New York 

1965; A. Hajos, Complex Hydrides, Elsevier New York 

1979; V. Bazant, M. Capka, M. Cerny, V. Chvalovsky, K. 

Kochloefl, M. Kraus und.J. Malek, Tetrahedron Lett. 9 -

(1968) 3303], lithium aluminium hydride being 

particularly preferred. 

Suitable reaction media are all the inert organic 

solvents which do not change under the reaction 

conditions specified. The_se preferably include ethers 

such as diethylether, diisopropylether, tert.­

butylmethylether, di-n-butylether, glycoldimethylether 

{glyme}, diglycoldimethylether (diglyme), cyclic ethers 

such as dioxane and, particularly preferably, 

tetrahydrofuran, the choice of solvent ~eing guided, 

inter ~. by the particular reducing agent used. 

It is generally advantageous to allow these reductions 

to proceed in the presence of ari excess of the reducing 

agent, which preferably takes the form of one of the 

above-mentioned complex hydrides, particularly lithium 

alanate, in a range from 5 to 100%, preferably in the 

range from 10 to 50%. 
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The reactants are usually added whilst cooling with ice 

or at ambient temperature· and then heated to 

temperatures in the region of 150°C, preferably up to 

75°C, depending on the reactivity of the educts. 

3.2 

Another possible method of preparing benzomorphan 

derivatives of type 6 is to react .the benzomorphan 

derivative 2 with suitable alkylating agents of type 5, 

in which Z -in formula 5 represents a leaving group which 

leaves during the alkylation. Preferred leaving groups 

are halogen, such as Cl, Br and I, or 0-S02 -aryl, such 

as tosylate, or an alkylsulphonate 0-S02 -alkyl, such as 

methanesulphonate or halomethanesulphonate or sulphate. 

Corresponding alkylating reagents are either 

commercially obtainable or may be prepared by methods 

known in the art. 

Suitable solvents include all inert solvents which 

remain substantially unchanged under the reaction 

conditions specified and which, because they are not 

themselves reactive components,·cannot have a negative 

influence on the course of the reaction. Examples are 

alcohols, such as methanol, ethanol, propanol or 

isoprop~nol, or ethers, such as diethylether, di-n­
butyl ..:·ether, tert. butylmethylether, glycoldimethylether 

(glyme), diethyleneglycoldimethylether (diglyme), 

tetrahydrofuran and dioxane - or ketones, such as 
methylethyl ketone or acetone, or acid amides, such as 

hexane-methylphosphoric acid triamide or 
dimethylformamide. 

It is also possible to use mixtures of the 

ab0vementioned solvents. Tetrahydrofuran or 
dimethylformamide or mixtures of these two solvents are 
particularly preferred. The reaction is preferably 
carried out in the presence of acid-binding agents such 

Ii 
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as alkali or alkaline earth metal carbonates or hydrogen 

carbonates. 

The reaction temperature may vary within wide limits in 

the course of the reaction, these limits being set by 

too slow a reaction rate, at the bottom of the scale, 

for practical purposes, and by a prevalence of side 

reactions, at the top of the scale. Suitable reaction 

temperatures fall within the range from 0°C to 1so 0 c and 

preferably from so 0 c to 100°c. 

3.3 

The conversion of R9 and/or R10 into R7 and R8
, 

respectively, which may be necessary, involves a number 

of different reactions, which cannot be combined under a 

single plan. Such conversion reactions are described in 

the corresponding Examples. 

il 
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Preliminary remark: Unless otherwise stated, the 

word ether denotes diethylether. 

4.1 Compounds of type (1) - ·prepared according to 

process 3.1 

4.1.1 Example 1 

(-)-(1R,5S,2 11 R)-2'-hydroxy-2-{2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Acylation 

27.8 g (0.12 mol) of (±)-2 1 -hydroxy-S,9,9-trimethyl-6,7-

benzomorphan [DOS 20 27 077; CA 74, 125482x (1971)] are 

mixed with 278 ml of absolute dichloromethane in the 

presence of 27.9 g (0.275 mol) of triethylamine and 

19.~ g {0.156 mol) of (R}-2-methoxypropionic acid 

chloride are added, with.stirring, within about 30 

minutes. The reaction temperature is maintained i~ the 

range from 30 to 35°C. The mixture is then refluxed for 

one hour. It is then cooled and washed successively 

with 175 ml :of water, 175 ml of 2 N hydrochloric acid 

and twice more with 175 ml of water. After drying with 

sodium sulphate and filtering off the drying agent the 

s9lution is evaporated down in vacuo, at a final 

temperature of 80°C under a full water jet vacuum. The 

acylation product of type (3) is obtained as an 

evaporation residue in a yield of 42.3 g (around 100% of 

theory) . 

b) Reduction 

The acylation product_ prepared using the process 

described above is dissolved in 425 ml of absolute 

i: 
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~etrahydrofuran. The solution is added dropwise, with 

.dtirring and cooling with ice_, to a suspension of 9 .1 g 

'co.24 mol) of lithium aluminium hydride (lithium 

tetrahydridoalanate) in 300 ml of tetrahydrofuran within 

one hour at.10 to 15°C. Then the reaction mixture is 

refluxed for two hours with stirring. 25 ml of water 

are then added dropwise thereto, whilst cooling in an 

ice bath and with stirring, and finally, after the 

addition of a further 70 ml of water and saturated 

diammonium tartrate solution (890 ml), the mixture is 

shaken in a separating funnel. The tetrahydrofuran 

phase separated off is evaporated down in vacuo and the 

aqueous phase is extracted three times with 175 ml of 

dichloromethane. The evaporation residue of the 

tetrahydrofuran phase is dissolved with the 

dichloromethane extracts and the solution is washed 

twice with 100 ml of water. After drying with sodium 

sulphate and removal of the drying agent by filtering, 

the solution is evaporated down, at a final temperature 

of 80°C under a full water jet vacuum.. A residue 

remains (37 g, about 100% of theory), which consists of 

a mixture of the two diastereomeric compounds expected. 

In the thin layer chromatograph (TLC) these 

diastereomers show Rf values of 0.42 and 0.51 (silica 

gel 60, chloroform-methanol-cone. ammonia 95: 5: O .1) .· 

The diastereomers can be separated by crystallisation of 

the hydrochlorides. To do this, the basic mixture is 

dissolved in 120 ml of .absolute ethanol and the solution 

is acidified with hydrochloric acid (12 ml 32% 

hydrochloric acid). The title compound {Rf = 0.42) 

crystallises immediately, is cooled (ice bath), suction 

filtered, washed with ice cold ethanol {40 ml) in 

batc~es and is dried, at a final temperature of 80°C, 

until a constant weight is achieved. The yield is 

15.0 g {73.5% of the maximum amount theoretically 

obtainable) . The substance melts at 264°C. with 

i: 
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oicomposition and has a specific optical rotation of 

~]~5= -116.9° (C = 1, CH30H). A sample recrystallised 

irom a mixture of methanol and diethylether melts at an 

unchanged melting point of 264°C (decamp.) and has a 

~pecific rotation of [a]~= -118.6° (c = 1, CH30H). 

4.1.2 Example 2 

(+)-{1S,SR,2"R)-2'-hydroxy-2-(2-methoxy­

pr?pyl}-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The mother liquor obtained in the process according to 

Example 1 contains predominantly the diastereomer with 

an Rf value of 0.51. It is evaporated down and the 

residue (25 g) is heated to reflux temperature with 

40 ml of isopropanol for one hour with stirring. The 

crystal suspension thus obtained is left to stand at 

ambient temperature for about 12 hours, then suction 

filtered and washed in batches with a little cold 

isopropanol: The crystals consist mainly of the title 

compound together with residues of the diastereomer 

(Example 1) . The title compound is converted into the 

free base form and purified.by column chromatography. 

For this purpose, the crystals are shaken with water 

(75 ml), dichlorometh~ne (75 ml) and excess cone. 

ammonia (25% strength, 6 ml} . After separation of the 

phases the aqueous layer is extracted once more with 

25 ml of dichloromethane. The combined dichloromethane 

extracts are washed twice with 25 ml of water, then 

dried with sodium.sulphate and, after removal of the 

drying agent by filtration, evaporated down at a final 

temperature of 80°C under a full water jet vacuum. The 

residue (15.4 g) is purified by column chromatography on 

2 kg of silica gel (MN K 60, 230-400 mesh ASTM made by 

Macherey and Nagel) using dichloromethane-methanol-conc. 

ammonia 95:5:0.1 as eluant. The fractions containing 

the pure substance yield a residue (6.8 g) after 
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evaporation, consisting of the base of the title 

·compound. The residue is dissolved with 14 ml of 

absolute ethanol and the solution is acidified with 

10 ml of 2.5 N ethanolic hydrochloric acid. After the 

addition of diethylether until the turbidity is just 

constant, the title compound crystallises out. The 

mixture is left to stand.in the refrigerator for about 

12 hours and then suction filtered and washed first with 

an methanol-ether mixture 1:2 and then with ether. 

After drying, finally at 80°C, 6.4 g of the title 

compound are obtained (31.4% of the maximum amount 

theoretically obtainable) with a melting point of 236°C 

(decomp.) and a specific rotation of [a]~= +88.0° 

(c = 1, CH30H). 

4.1.3 Example 3 

(+)-(1S,5R,2"S)-2 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 9.25 g (0.040 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 6.37 g (0.052 mol) 

of {S)-2-methoxypropionic acid chloride, the title 

compound is obtained analogously to Example 1 in a yield 

of 5.1 g (75.0% of theory) with an Rt value of 0.42, a 

melting point of 270°C (decomp.) and a specific rotation 

of (a] ~5 = +117° (C = 1, CH30H) . 

4.1.4 Example 4 

(-)-(1R,SS,2"S)-2 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from the mother liquor obtained in Example 3 

the title compound is obtained analogously to Example 2 

in a yield of 3.2 g (47.1% of theory) with a melting 

point of 235°C (decomp.) and a specific rotation of 

£.,::~: 
v--~-c:-:-· 
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(cx]~5 = -89.9° (c = 1, CH30H). 

4.1.5 Example 5 

(-)-(1R,5S,2 11 R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

If instead of the racemic starting compound 2.31 g 

(0.010 mol) of the enantiomerically pure {-)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan are reacted analogously 

to Example 1 with 1.60 g (0.013 mol) of (R)-2-

methoxypropionic acid chloride, instead of a mixture of 

the diastereomeric bases the sterically pure base of the 

title compound will first be obtained and from this the 

hydrochloride is obtained in a yield of 3.0 g (88.4% of 

theory) with a melting point of 264°C (decamp.) and a 

specific rotation of [a)~= -117.5° (c = 1, CH30H). 

4.1.6 Example 6 

(-)-(1R;SS,2"S)-2'-hydroxy-2-(2-methoxy­

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride· 

If the synthesis described in Example 5 is carried out 

with (S}-2-methoxypropionfc acid, the title compound is 

obtained in a yield of 2.9 g (85.3% of theory) with a 

melting point of 235°C (decomp.) and a specific rotation 

of _[cx]~5 = -89.7° (c = 1, CH30H). 

4.1.7 Example 7 

(-)-(1R,SS,2"R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 4.62 g (0.020 mol} of (-)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 3.20 g (0.026 mol) 

of (R/S)-2-methoxypropionic acid chloride, there is 
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obtained analogously to Example 1 a mixture of the 

expected diastereomeric bases which are separated by 

column chromatography analogously to Example 2. The 

slower running substance (Rf = 0.42} is crystallised as 

the hydrochloride as described therein. The title 

compound is obtained in a yield of 2.1 g (61.8% of 

theory) with a melting point of 264°C (decamp.) and a 

specific rotation of [a]~= -117.9° (c = 1, CH30H). 

4.1.8 Example 8 

(-)-(1R,2S,2"S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from the faster running substance (Rf = 0.51} 

separated in Example 7, the title compound is obtained, 

after conversion into the hydrochloride analogously to 

Example 2, in a yield of 2.2 g (64.7% of theory) with a 

melting point of 235°C (decomp.) and a specific rotation 

of [a] ~5 = -88. 6°C (c = 1, CH30H} . 

4.1.9 Example 9 

(+)-(1S,SR,2"S)-2 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

2.60 g (0.025 mol) of (S)-2-methoxypropionic acid 

chloride are stirred in 100 ml-of absolute 

tetrahydrofuran with 4.04 g (0.025 mol) of 1,1'­

~arbonyldiimidazole for two hours at ambient 

temperature. After the addition of 4.62 g (0.020 mol) 

of (+)-2'-hydroxy-5,9,9-trimethyl-6,7-benzomorphan the 

mixture is stirred for a further two days at ambient 

temperature. It is then evaporated down, the residue is 

taken up in 75 ml of dichloromethane and washed 

successively with 2 N HCl and twice with water. After 

separation the organic phase is dried with sodium ' 

j. 
1.: 
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sulphate and after the drying agent has been _filtered 

off, the residue is evaporated down in vacuo, finally at 

80°C under a full water jet vacuum. The evaporation 

residue is reduced with lithium aluminium hydride 

(lithium tetrahydridoalanate) as described in Example 1 

and the reaction product is crystallised as the 

hydrochloride analogously to Example 2. The title 

compound is obtained in a yield of 6.9 g (81.3% of 

theory) w~th a melting point of 264°C (decomp.) and a 

specific rotation of [a]~= +117.4° {c = 1, CH30H). 

4.1.10 Example 10 

(-}-(1R,SS,2"R}-9,9-dimethyl-5-ethyl-2'­

hydroxy-2-{2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

Starting from 1.69 g (0.006 mol} of (±)-9,9-dimethyl-5-

ethyl-2'-hydroxy-6,7-benzomorphan hydrochloride [DOS 

20 27 077; CA 74, 125482x (1971}], 1.82 g (0.018 mol) of 

triethylamine and o .. 96 g (0.0078 mol) of (R)-2-

methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases (1.7 g) is obtained 

analogously to Example 1, these bases being separated by 

column chromatography analogously to Example 2. The 

slower running substance { o ·_:6·· g, Rt = o . 4 o) is 

crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 

0. 6 g .{56. 6% of theory) with a melting point of 275°C 

(decamp.) and a specific rotation of [a]~= -100.5° 

(c = 1, CH30H). 

4.1.11 Example 11 

{+)-(1S,5R,2"R}-9,9-dimethyl-5-ethyl-2'­

hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

The faster running diastereomer (0.7 g, Rf = 0.45) 
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separated by column chromatography in Example 10 is 

crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 

0.23 g (21.7% of theory) with a melting point of 216°C 

{decomp.) and a specific rotation of [a]~= +62.4° 

( c = 1, CH30H) • 

4.1.12 Example 12 

{+)-{1S,SR,2"S)-9,9-dimethyl-5-ethyl-2'-

- hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

Starting from 1.69 g (0.006 mol) of (±)-9,9-dimethyl-5-

ethyl-2'-hydroxy-6,7-benzomorphan hydrochloride, 1.82 g 

(0.018 mol) of triethylamine and 0.96 g (0.0078 mol} of 

(S)-2-methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases (1.7 g) is obtained 

analogously to Example 1 and separated by column 

chromatography analogously to Example 2. The slower 

running substance (0.6 g, Rf = 0.40) is crystallised out 

as the hydrochloride analogously to Example 2. The 

title compound is obtained in a yield of 0.6 g (56.6% of 

theory) with a melting point of 275°C (decomp.) and a 

specific rotation of [a]~= +102.5° (c = 1, CH30H). 

4.1.13 Example 13 

(-)-(1R,SS,2"S)-9,9-dimethyl-5-ethyl-2'­

hydroxy-2-(2-methoxypropyl)-6,7-benzomorphan 

hydrochloride 

The fas~er running diastereomer (0.6 g, Rf = 0.45) 

separated by column chromatogr~phy according to Example 

12 is crystallised out as the hydrochloride analogously 

to Example 2. The title compound is obtained in a yield 

of 0,65 g (61.2% of theory} with a melting point of 

219°C {decomp.) and a specific rotation of (a]~= -67.6° 

( c = 1 I CH jOH) . 

ii 
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Example 14 

(-)-9,9-dimethyl-2'-hydroxy-2-((R)-2-

methoxypropyl)-5-phenyl-6,7-benzomorphan 

Starting from 1. 76 g (6 mMol) of {±) -9, 9-dimethyl-2' -·· 

hydroxy-5-phenyl-6,7-benzomorphan [EP-B-4960; CA 93, 

4941f (1980)] and 0.96 g (7.8 mMol) of {R)-2-

methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases (2.1 g) is obtained 

analogously to Example 1 with Rt-values of 0.50 and 0.55 

(cf. Example 2). The mixture is crystallised o~t in the 

form of the hydrochlorides (2.4 g) analogously to 

Example 2 and converted back into the corresponding free 

bases (evaporation residue 1.8 g). This base residue is 

recrystallised from 6 ml of ethyl acetate and 18 ml of 

petroleum ether (80°C) . Then the title compound is 

obtained in a yield of 0.72 g (65.5% of theory) with a 

melting point of 202°C, an Rt value of 0.50 and a 

specific rotation of [a]~= -24.4° (c = 1, CH30H). 

4.1.15 Example 15 

(+)-9,9-dimethyl-2'-hydroxy-2-{{~)-2-methoxy­

propyl}-5-phenyl-6,7-benzomorphan 

hydrochloride 

The mother l·iquor {ethyl acetate/petroleum ether) 

obtained during crystallisation according to Example 13 

~s evaporated down. The residue (1.2 g) is dissolved in 

5 ml of ethanol and the solution is acidified with 2.5 N 

ethanolic hydrochloric acid. After the addition of 

diethylether until turbidity i~ beginning, hydro~hloride 

(0.4 g}' crystallises out as a contaminated crude 

product. The mother liquor contains the pure title 

compound which, after evaporation, is isolated as a 

residue: yield: 0.75 g (62.0% of theory}, melting point 

l68°C (decomp.}, Rf= 0.55, specific rotation [a]~= 

+11.6° (c = 1, CH30H). 
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Example 16 

(-)-(1R,SS,2 11 R)-3'-hydroxy-2-(2-methoxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Starting compound 

The (±}-3'-hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

required here and in other Examples is not known from 
-

the prior art. It may be prepared, for example, using 

the method of synthesis given for the known 2'-hydroxy­

isomer [DOS 20 27 077,; CA 74, (1971), 125482x], using 

m-methoxybenzyllithium instead of p-methoxybenzyl­

lithium. When cycl,isation is carried out to obtain the 

benzomorphan system, two isomeric compounds are obtained 

in the latter case which are further reacted in the form 

of a mixture. The mixture of 1'-hydroxy- and 3'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan obtained 

finally is separated by flash column chromatography on 

100 times the quantity of silica gel (MN K 60, 230-400 

mesh ASTM, made by Macherey and Nagel) using a mixture 

of ethyl acetate/methanol/cone. ammonia 80:20:5 as 
. . 

eluant. The (±}-1'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan {Rr = 0.20) and the (±)-3'-hydroxy-5,9,9-

trimethyl-6,7-benzomorphan {Rr = 0.14} are obtained in a 

ratio of 1: 2 in the form of v,iscous oils (Rf values:. 

TLC, silica gel 60, using the eluant mentioned above}. 

b) Reaction to obtain the title compound 

Starting·from 2.31 g (0.010 mol) of (±)-3'-hydroxy­

S,9,9-trimethyl-6,7-benzomorphan and 1.6 g (0.013 mol) 

of (R)-2-methoxypropionic acid chloride, a mixture of 

the expected diastereomeric bases is obtained 

analogously to Example 1 which are separated by column 

chromatography on 100 times the quantity of silica gel 

analogously to Example 2. The slower running substance 
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(Rf = 0.65) is crystallised out as the hydrochloride, as 

described therein. The title compound is obtained in a 

yield of 0.86 g {50.6%) with a melting point of 240 to 

242°C {decomp.) and a specific rotation of [a]~= -90.9° 

(c = 1, CH30H). 

4.1.17 Example 17 

(+}-(1S,SR,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance CRr = 0.74) separated in 

Example 16 is crystallised out as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.28 g (75.3% of theory) with a 

melting point of 2so-2s1°c and a specific rotation of 

[a]~5 = +57.1° (c = 1, CH30H). 

4.1.18 Example 18 

(+)-(1S,SR,2"S)-3'-hydroxy-2-(2-methoxy­

propyl-)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.31 g (0.010 mol) of {±)-3'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan (see Example 16) and 

1.60 g (0.013 mol) o"f (S)-2-methoxypropionic acid 

chloride, a mixture of the expected diast~reomeric bases 

is obtained analogously to Example 1, which are 

separated by chromatography analogously to Example 2 on 

100 times the amount of silica gel. The slower running 

substance (Rf = 0.65) is crystallised ~s the 

hydrochloride as described therein. The title compound 

is obtained in a yield of 0.57 g {33.4% of theory) with 

a melting.point of 239 to 240°C (decomp.) and a specific 

rotation of [a]~= +90.7° (c = 1, CH30H). 
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Example 19. 

(-)-(1R,SS,2 11 S)-3'-hydroxy-2-(2-methoxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rr = 0.74) separated in 

Example 18 is crystallised out as the hydrochloride 

analogously to Example 2. The title compound is 

obtained i~ a yield of 0.67 g (39.2% of theory) with a 

melting point of 2so-2s1°c (decomp.) and a specific 

rotation of [a]~5 = ·-56.5° (c = 1, CH30H). 

4.1.20 Example 20 

(-)-(1R,SR,2"R)-l'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.31 g {0.010 mol) of C±)-1'-hydroxy­

S,9,9-trimethyl-6,7-benzomorphan (see Example 16) and 

1. 60 g of (R) -2--methoxypropionic acid chloride, a 

mixture of the expected diastereomeric bases is obtained 

analogously to _Example 1 which are separated analogously 

to Example 2 on 100 times the amount of silica gel. The 

slower running substance (Rr = 0.52) is crystallised as 

the hydrochloride analogously to Example 2. The title 

compound is obtained in a yield of 0.70 g (41.2% of 

theory) with a melting point of 128-135°C (decomp.) and 

a specific rotation of [a]~= -100.5° (c = 1, CH30H). 

4.1.21 Example 21 

(+)-(1S,SS,2 11 R}-1'-hydroxy-2-(2-methoxy­

propyl}-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rr = 0.56) separated off 

in Example 20 is crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

I.; 
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obtained in a yield of 0.40 g (23.6~ of theory) with a 

melting point of 88 to 89°C (decamp.) and a specific 

rotation of [a] ~5 = so. 4 ° · (c = 1, CH30H) . 

4.1.22 Example 22 

(+)-{1S,SS,2"S)-l'-hydroxy-2-(2-methoxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting f·rorn 2. 31 g ( O. 010 mol) of ( ±) -1 1 -hydroxy-

5, 9, 9-trimethyl-6, 7-benzomorphan (see Example 16) and 

1.60 g {0.013 mol) of (S)-2-methoxy-propionic acid 

chloride a mixture of the expected diastereomeric bases 

is obtained analogously to Example 1 which are separated 

on 100 times the amount of silica gel in accordance with 

Example 2. The slower running substance (Rf = 0.52) is 

crystallised out as the hydrochloride analogously to 

Example 2. The title compound is obtained in a yield of 

0.63 g (36.8% of theory) with a melting point of 85 to 

90°C and a specific rotation of (a]~= +96.2° (c = 1, 

CH30H}. 

4.1.23 Example 23 

(-)-(1R,SR,2"S)-l'-hydroxy-2-(2-methoxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance {Rf = 0.56) separated in 

Example 22 is crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 0.50 g (29.4% of theory) with a 

melting point of 90 to 91°C (decomp.) and a specific 

rotation of [a] ~5 = -64. 0° (c = 1, CH30H) . 

Ii 

-~ 



REPLACE;,l[!'IT S:1Ei1 

[3 -~~-1999 J J 
'------'-----~--4. 1. 24 

- 35 -

Example 24 

(-)-(1R,5S,2"R)-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation of the starting compound 

The preparation of (±)-4'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan needed here and in other Examples is not 

known from the prior art. It may, for example, be 

prepared by the method of synthesis known from the prior 

art for the known 2'-hydroxy-isomer [DOS 20 27 077, CA 

74, 125482x (1971)] by using o-methoxybenzyllithium 

instead of p-methoxybenzyllithium. The desired compound 

crystallises as a base from isopropanol-petroleum ether 

with a melting point of 227°C. In thin layer 

chromatography (silica gel 60, chloroform/methanol/cone. 

ammonia 65:35:3) it may be given an Rf value of 0.20. 

b) Reaction to obtain the title compound 

Starting from 2.31 g (o.01o·mol) of (±)-4'-hydroxy-

5, 9, 9-trimethyl-6, 7-benzomorphan and 1. 60 g_ (0. 01 mol) 

of (R)-2-methoxypropionic acid chloride, a mixture of 

the expected ~ases (3.0 g) is obtained analogously to 

Example 1, which are separated analogously to Example 2 

by column chromatography on 450 g of silica gel. 0.9 g 

of the slower running c9mpound (Rf = 0.34) and 1.3 g of 

the faster running compound (Rf = 0.43) are obtained. 

The former is crystallised as the hydrochloride as in 

Exampl~ 2 .. The title compound is thus obtained in a 

yield of 0.95 g (55.9% of theory) with a melting point 

of 263°C (decomp.) and the specific rotation of [a]~= 

-86.9° (c = CH30H). 



4.1.25 

- 36 -

Example 25 

(+)-(1S,5R,2"R}-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running compound (Rf = 0.43} separated in 

Example 24 is crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.23 g {72.4~ of theory) with a 

melting point of 258°C {decomp.) and a specific rotation 

of [a] ~5 = +51. 7°, (c = 1, CH30H} • 

4.1.26 Example 26 

(+)-(1S,5R,2 11 S)-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.31 g (0.010 mol) of (±)-4'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan (see Example 24) and 

1.60 g (0.013 mol) of (S)-2-methoxypropionic acid 

chloride, a mixture of the expeGted diastereomeric bases 

(3.1 g) is obtained which are separated by column 

chromatography on 450 g of silica gel analogously to 

Example 2. 1.0 g of the slower running compound (Rf = 
0.34) and 1.2 g of the faster running compound are 

obtained. The former is crystallised in the form of the: · 

hydrochloride analogously to Example 2 and yields the 

title compound in a yield of 1.15 g (67.7%) with a 

melting point of 260°C (decomp.) and a specific rotation 

of [a] ~s = -51. 2° (c = 1, CH30H) . 

4.1.27 Example 27 

(-)-(1R,SS,2"S)-4'-hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.43) separated in 

!.: 
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Example 26 is crystallised as the nydrochloride 

analogously to Example 2 and yields the title compound 

in a yield of 0.95 g (55.9% of theory) with a melting 

point of 261°C (decomp.) and a specific rotation of 

[a]~5 = +86.1°, (c = 1, CH30H). 

4.1.28 Example 28 

(-)-(1R,SS,2"R)-2 1 -methoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 2.45 g (0.010 mol) of (-)-2 1 -methoxy­

S,9,9-trimethyl-6,7-benzomorphan [DOS 20 27 077; CA 

125482x (1971)] and 1.35 g (0.011 mol) of (R)-2-methoxy­

propionic acid chloride, the sterically uniform title 

compound is obtained analogously to Example 1 in the 

form of the free base (2.3 g). This is dissolved in 

5 ml of absolute ethanol. After acidification with 

methanesulphonic acid the solution obtained is combined 

with diethylether until turbidity is just beginning . 
.. 

Whilst the methanesulphonate is crystallising, the same 

amount of ether is gradually added once more with 

stirring. Then the reaction mixture is cooled for 4 

hours with an ice bath, suction filtered, then washed 

first with a 1:2 mi~ture of ethanol and ether and then 

with ether on its own. After drying, finally at 80°C, 

the title compound is obtained in a yield of 3.3 g 

(79.8% of theory} with a melting point of 165-166°C 

(decomp.) and a specific rotation of [a]~= -92.4° 

(c = 1, CH30H). 

4.1.29 Example 29 

(+)-(1S,5R,2"S)-2'-methoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Star.ting from 2.45 g (0.010 mol) of (+)-2'-methoxy-
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5,9,9-trimethyl-6,7-benzomorphan [DOS 20 27 077; CA 74, 

125482x (1971)] and 1.35 g (0.011 mol) ~f (S}-2-

methoxypropionic acid chloride, the title compound is 

obtained analogously to Example 28 in a yield of 3.1 g 

(75.0% of theory) with a melting point of 165-167°C 

(decamp.) and a specific rotation of [a]~= +92.3° 

(c = 1, CH30H) . 

4.1.30 Example 30 

·(-)-(1R,5S,2"R)-2-{2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride 

a} Preparation of the starting compound 

The preparation of (±)-5,9,9-trimethyl-6,7-benzomorphan 

required here and in other Examples is not known from 

the prior art. It may be prepared, for example, using 

the method of synthesis given for the known 2'-hydroxy 

derivative [DOS 20 27 077; CA 74 (1971) 125482x], using 

benzyllithium instead of p-methoxybenzyllithium. The 

desired compound crystallises as a hydrobromide from an 

isopropanol-ether mixture with a melting point of 259°C 

(decomposition) . 

b) Reaction to obtain the title compound 

Starting from 2.96 g (0.010 mol} of (±)-5,9,9-trimethyl-

6,7-benzomorphan and 1.35 g (0.011 mol) of (R)-2-

methoxypropionic acid chloride, a mixture of the 

expected diastereomeric bases is obtained analogously to 

Example 1. These are separated according to Example 2 

by column chromatography on 150 times the amount of 

silica gel. The slower running substance (Rf = 0.63) is 

crystallised as the hydrochloride, as described therein. 

The title compound is obtained in a yield of 1.3 g 

(76.5% of theory) with a melting point of 22s 0 c 
(decamp.) and a specific rota ti.on of [ex] 2c,5 = -101. 7° 
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4.1.31 Example 31 

(+)-(1S,5R,2"R)-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan oxalate 

The faster running substance (Rf = 0.67} separated in 

Example 30 is dissolved with 5 ml of ethanol. After 

acidification with oxalic .acid the solution is mixed 

with diethylether until turbidity is just beginning. 

During the crystallisation which then sets-in, half the 

original quantity of ether is gradually added and the 

mixture is left in the refrigerator for .about 12 hours .. 

After suction filtering, washing with an ethanol-ether 

mixture and drying at 80°C, the title compound is 

obtained in a yield of 1.1 g (60.4~ of theory) with a 

melting point of 135°C (decomp.) and a specific rotation 

of [a] ~5 = +60. 2° (c = 1, CH30H} • 

4.1.32 Example 32 -

(-)-(1R,SS,2"R)-2-(2-Methoxypropyl)-2',5,9,9-

tetramethyl-6,7-benzomorphan hydrochloride 

a) Preparation of the starting compound 

The (±}~2',5,9,9-tetramethyl-6,7-benzomorphan required 

here and in other Examples is not known from the prior 

art. It may, for example, be prepared using the method 

of synthesis given for the known 2 1 -hydroxy-analogue, 

using p-methylbenzyllithium instead of p­

methoxybenzylli thium. The· intermediate product thus 

obtained is crystallised in the form of the hydrobromide 

from an isopropyl-diethylether mixture and melts at 

227°C with decomposition. 
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b) Reaction to obtain the title compound 

Starting from 1.51 g (5 mMol) of (±)-2',5,9,9-
tetramethyl-6,7-benzomorphan and 0.68 g (5.5 mMol) of 
(R)-2-methoxypropionic acid chloride, a mixture of the 
expected diastereomeric bases is obtained analogously to 
Example 1, which are crystallised as the hydrochlorides 
and separated as described therein. The tit.le compound 
is obtained in a yield of 0.7 g (after recrystallisation 
O .4 g = 47 .·3% of theory) with a melting point of 212°c 
(decamp.) and a specific rotation of [a]n~5 = -110.0° 
(c = 1, CH30H). 

4.1.33 Example 33 

(+)-1S,5R,2 11 S)-2-(2-methoxypropyl)-2' ,5,9, 9-
tetramethyl-6,7-benzomorphan hydrochloride 

Starting from 1.51 g (5 mMol) of (±)-2',5,9,9-
tetramethyl-6,7-benzomorphan and 0.68 g (5.5 mMol) of 
(S)-2-methoxypropionic acid chloride the title compound 
is obtained analogously to Example 32 in a yield of 
0.4 g (47.3% of theory) with a melting point of 212°c 
(decamp.) and a specific rotation of [a]~5 = +lll.8° 
(c = 1, CH30H). 

4.1.34 Example 34 

(-)-(1R,5S,2"R)-2'-amino-2-(2-methoxypropyl)-
5,9,9-trimethyl-6,7-benzomorphan 
dihydrochloride 

a) Preparation of the starting compound 

The (±)-2'-nitro-5,9,9-trimethyl-6,7-benzomorphan 
required here and in other Examples is not known from 
the prior art. It can be prepared for example by 
nitrogenation of the (±)-5,9,9-trimethyl-6,7-
benzomorphan (Example 30) analogously to a method 
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described by E.L. May and E.M. Fry [J. Org. Chem. 22_ 

(1957) 1366) . The resulting intermediate compound is 

crystallised from an ethanol-ether mixture as the 

hydrochloride, melting at 289°C (decomp.). 

b) Acylation 

2.97 g (0.01 mol) of (±)-2 1 -nitro-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride are acylated in the presence 

of 3.04 g (0.03 mol) of triethylamine analogously to 

Example 1 with 1.35 g (0.011 mol) of (R)-2-

methoxypropionic acid chloride. After working up, ·3.s g 

(about 100% of theory) of the intermediate product of 

type (3) are obtained. 

c) Catalytic hydrogenation of the 2'-nitro- to the 2'­

amino- group 

3.5 g of the intermediate product resulting from step b) 

are dissolved in 70 ml of methanol and hydrogenated in . ~ .. 

the presence of 0.4 g of palladium on charcoal {Pd 

content: 5%) at 20°c under a hydrogen pressure of 5 bar. 

The uptake of hydrogen ceases after 4 hours, after the 

calculated amount has been consumed. After the catalyst 

has been filtered off the react:ion mixture is evaporated 

down, finally at 80°C under a total water jet vacuum. 

Residue: 3.1 g (about 100% of theory). 

d) Reduction with lithium aluminium hydride 

The evaporation residue (3.1 ·g) obtained above·is 

reduced analogously to Example 1 with 1.3 g of lithium 

aluminium hydride (lithium tetrahydridoalanate) . The 

resulting mixture of the two expected diastereomeric 

bases (2.7 g) is separated analogously to Example 2 by 

column chromatography on 500 g of silica gel. The 

slower running substance (0.7 g, Rt = 0.65) is 

j; 
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crystallised as the dihydrochloride analogously to 

Example 2 (but with two equivalents of hydrochloric 

acid) . The title compound is obtained in a yield of 

0.95 g (50.6% of theory) and with a melting point of 

260°C (decomp.) and a specific rotation of [cx]~5 = -93.4°" 

(c = 1, CH30H). 

4.1.35 Example 35 

(+)-(1S,5R,2"R)-2'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan dimethane­

sulphonate 

0.9 g of the faster running substance (Rf = 0.70) 

separated in Example 34 are crystallised from a mixture 

of methanol and diethylether analogously to Example 28 

(but with 2 equivalents of methanesulphonic acid) . The 

title compound is obtained in a yield of 0.48 g (19.4% 

of theory) with a melting point of 189°C (decomp.) and a 

specific rotation of [ex]~= +55.6° (c = 1, CH30H). 

4.1.36 Example 36 

(+)-(1S,5R,2"S)-2'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

Starting from 2.97 g {0.01 mol) of (±)-2'-nitro-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride, 3.04 g 

(0.03 mol) of triethylamine and 1.35 g (0.011 mol) of 

(S)-2-methoxypropionic acid chloride, 3.5 g (around 100% 

of theory) of the acylation product are obtained which, 

as described therein, is catalytically hydrogenated 

(producing 3.2 g of hydrogenation product) and then 

reduced with lithium aluminium hydride {lithium 

tetrahydroalanate). The reduction product (2.8 g), 

consisting of a mixture of the expected diastereomeric 

bases, is dissolved in 10 ml of isopropanol with 

heating. Over a period of about 12 hours, as the 

mixture is le~t to stand in the refrigerator, the 

ii 
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substance which is slower running in chromatography 
(Rf = 0.65) crystallises as a base (0.75 g = 49.0% of 
theory} with a melting point of 142°C. Of this, 0.3 g 
were crystallised as the dihydrochloride analogous!y to 
Example 32. The title compound (0.37 g} is obtained 
with a melting point of 265°C (decomp.} and a specific 
rotation of [c:x]~5 = +92.5° (c = 1, CH30H}. 

4.1.37 Example 37 

(-)-(1R,5S,2"S)-2'-amino-2-(2-methoxy-propyl)-
5,9,9-trimethyl-6,7-benzomorphan 
dihydrochloride 

The isopropanol mother liquor of Example 34 is 
evaporated down and the residue (2.0 g) is 
chromatographed on 300 g of silica gel analogously to 
Example 2. The faster running diastereomer (1.2 g, 
Rf = 0.70) together with another 0.3 g of the slower 
running substance (Rf = 0.65, Example 34) is 
crystallised as the dihydrochloride analogously to 
Example 32·. The title compound is obtained in a yield 
of 1.48 g (78.8% of theory) with a melting point of 
259°C (decomp.) and a specific rotation of [ex]~= -68.4° 
(c = 1, CH30H) ~ 

4.1.38 Example 38 

(±)-2'-hydroxy-2-(2-methoxyisobutyl)~S,9,9-

trimethyl-6,7-benzomorphan hydrobromide 

Starting from 1.16 g (O. 005 mol) o.f (±) -2' -hydroxy-
5, 9, 9-trimethyl-6, 7-benzomorphan and 0.75 g (0.055 mol) · 
of 2-methoxyisobutyric acid chloride, first the base 
form of the title compound (1.1 g) is obtained 
analogously to Example 1. This is dissolved in 5 ml of 
methanol and after ac~dification with (62%) HBr the 
solution is mixed with diethylether until turbidity is 
just setting in. When left to stand for about 12 hours 

i! 
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in the refrigerator the title compound crystallises out, 

is suction filtered, washed with a mixture of ethanol 

and ether and dried at 80°C. Yield 1.1 g (55.2% of 

theory), melting point 232°C (decamp.). A sample 

recrystallised from methanol-ether mixture melts at 

240°C {decamp.). 

4.1.39 Example 39 

(-}-(1R,SS,2 11 R)-2 1 -hydroxy-2-(2-methoxybutyl)-
-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

a) Preparation of the starting compound · 

The (R)-2-methoxy-butyric acid chloride needed in this 

and other Examples may, for example, be prepared from 

the known (R)-2-methoxybutyric acid [N.K. Kochetkov, 

A.M. Likhosherstov and V.N. Kulakov, Tetrahedron 25 

(1969) 2313] and thionylchloride at ambient temperature. 

The acid chloride remaining after the excess 

thionylchloride has been removed is used in the next 

reaction step without any further purification. 

b) Reaction to obtain the title compound 

Starting from 3.47 g (0.015 mol) of (±}-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 2.46 g (0.018 mol} 

of {R)-2-methoxybutyric acid chloride the title compound 

is obtained analogously to Example 1 in a yield of 1.8 g 

(67.8% of theory) with a melting point of 246°C 

(decamp.) and a specific rotation of [a]~= -118.4° 

(-c = 1, CH30H} • 

4.1.40 Example 40 

(+)-(1S,5R,2"R)-2'-hydroxy-2-(2-methoxybutyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

- The mother liquor obtained in Example 39 is evaporated 
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down. From the residue, the title compound is obtained 

analogously to Exampl·e 2 in a yield of 1. 3 g (48. 9% of 

theory} with a melting point of 228°C (decomp.} and a 

specific rotation of [aJ¥f = +79.9° (c = 1, CH30H}. 

4.1.41 Example 41 

(-)-(lR;.58,2"8)-2'-hydroxy-2-(2-methoxybutyl}-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

a} Preparation of the starting compound 

The (S)-2-methoxybutyric acid chloride needed in this 

and in other Examples may for example be prepared from 

the known (S}-2-methoxy-butyric acid [Tetrahedron 25 

(1969} 2322] analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g {0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and-2.46 g (0.018 mol} 

of (S}-2-methoxybutyric acid chloride, the title 

compound is obtained analogously to Example 1 in a yield 

of 1.6 g (60.3% of theory) with a melting point of 246°C 

(decomp.} and a specific rotation of [a]¥f = +119.2° 

(c = 1, CH30H). 

4.1.42 Example 42 

(+}-(18,SR,2"8)-2'-hydroxy-2-(2-methoxybutyl}-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

The mother liquor obtained in Example 41 is evaporated 

down. From the residue, the title compound is obtained 

analogously to Example 2 in a yield of 0.6 g (22.6% of 

theory) with a melting point of 228°C (decamp.) and a 

specific rotation of [alt5= -71.7° (c = 1, CH30H}. 
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Example 43 

(-)-(1R,SS,2"R)-2-(2-benzyloxypropyl)-2'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation of the starting compound 

The {R)-2-benzyloxypropionic acid chloride used here and 

in other Examples may for example be prepared as 

follows: 

Commercial isobutyl (R)-(+)-lactate is 0-benzylated with 

benzylbromide in the presence of silver oxide. The 

subsequent saponif ication with sodium hydroxide solution 

yields (R)-2-benzyloxy-propionic acid with.a specific 

rotation of [a]~= +79.5° (c = 1, CH30H). The 

corresponding acid chloride is obtained from this 

analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g (0.015 mol) of C±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 3.3 g (0.0165 mol) 

of (R)-2-benzyloxypropionic acid chloride, a mixture of 

the expected diastereomers is obtained analogously to 

Example 1, which are separated by crystallisation of the 

corresponding hydrochlorides as described in that 

Example. The title compound is obtained in a yield of 

2.39 g (76.6% of theory) with a melting point of 250°C 

(decomp.) and a specific rotation of [a]~= -119.3° 

(c = 1, CH30H) . 

4.1.44 Example 44 

(+)-(1S,5R,2"S)-2-(2-benzyloxypropyl)-2'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride· 

a) Preparation of the starting compound 
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1.-~~~----"'l'i'il=ue;;-:((cS)-2-benzyloxypropionic acid chloride used here and 

in other Examples may for example be prepared 

analogously to Example 4~ from (S)-2-benzyloxypropionic 

acid (specific rotation: [a]~5 = -78.5° (c = 1, .<;::!f30H)). 

b) Reaction to·the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6, 7-benzomorphan and 3.3 g (0.0165 mol) 

of (S)-2-benzyloxypropionic acid chloride the title 

compound is obtained analogously to Example 4~ in a 

yield of 2.56 g (82.1% of theory) with a meltincf-:point 

of 250°C (decomp.) and a specific rotation of [a]~5 = 

+ 119 . 5 ° ( c = 1 , CH30H) . 

4.1.45 Example 45 
(-)-(1R,5S,2 11 R)-2 1 -hydroxy-2-(2-methylthio­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a} Preparation of the starting compound -

The (R)-2-methylthiopropionic acid chloride required 

here and in other Examples may for example be prepared 

analogously to Example 39 from the known (R)-2- -

methylthio-propionic acid (L.N. Owen and M.B. Rahman J·. 

Chem. Soc. (c] 1971, 2432]. · 

b) Reaction to the title compound 

1.62 g (0.007 mol) of (±)-2 1 -hydroxy-5,9,9-trimethyl-
6, 7-benzomorphan are reacted analogou·s1y· to-·Ex.ample 1 

with 1.07 g (7.7 mMol) of (R)-2-methylthio-propioni~ 
acid chloride. After reduction of the reaction product. 
with lithium aiuminium hydride (LiAlH4 ) a mixture 0f the 

expected diastereomers is obtained, which are separated 
by crystallisation of their nitrates. The substance 

j: 
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which crystallises from ethanol after acidification with 

65% nitric acid and the addition of diethylether until 

turbidity sets in is left to stand in the refrigerator 

for about 12 hours, then suction filtered, washed with a 

mixture of ethanol and ether and then with ether and 

dried at 80°C. The nitrate (0.67 g) is recrystallised 

from boiling ethanol (0.52 g), then converted into the 

free base and finally crystallised as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 0.43 g (34.4% of theory) with a 
.. 

melting point of 265°C (decamp.) and a specific rotation 

of [a] ~5 = -135 .1° Cc = O. 5 CH30H) . 

4.1.46 Example 46 

(+)-(1S,5R,2"R)-2 1 -hydroxy-2-(2-methylthio­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The mother liquor of the first nitrate crystallisation 

obtaiQed according to Example 45 is evaporated down and 

the nitrate residue is converted into the free base. 

This (1 g) is filtered over 20 g of aluminium oxide as 

in Example SS and then crystallised as the hydrochloride 

(ethanol/ether). This hydrochloride (0.29 g) is 

recrystallised from a mixture of 2 ml of methanol and 

diethylether. The title compound is obtained in a yield 

of 0.21 g (16.8% of theory) with a melting point of 

238°C (decomp.) and a specific rotation of [a]~= +73.0° 

(c = 0.5, CH30H). 
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(-)-(lR,ss,2~s)-2'-hydroxy-2-(2-methylthio­

propyl-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation of the starting .compound 

The {S)-2-methylthiopropionic acid chloride needed here 

and in other Examples may be prepared for example from. 

the known (S)-2-methylthiopropionic acid [J. Chem. Soc. 

1971, 2437) analogously to Example 39. 

b) Reaction to the title compound 

Starting from 1.62 g {0.007 mol) of {±)-2 1 -hydroxy-

5,9,9-trimethyl-6,7-benzomorphan, the title compound is 

obtained analogously to Example 45 in a yield of 0.42 g 

(33.6% of theory) with a melting point of 265°C 

(decamp.) and a specific rotation of [a]~= +135.1° 

{c = 0.5, CH30H}. 

4.1.48 Example 48 

{-}-(lR,SS,2 11 s)-2'-hydroxy-2-(2-methylthio­

propyl-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

Starting from the nitrate mother liquor in Example 47, 

the title compound is obtained analogously to Example 46 

in a yield of 0.34 g (27.2% of theory) with a melting 

point of 238°C (decamp.} and a specific rotation of 

[a)~5 = -73.9° (c = 0.5, CH30H). 

i: 
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ExamJ?le 49 

(+)-(1S,SR,2 11 S)-2-(2-allyloxypropyl)-2'­

hydroxy-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Preparation of the starting compound 

The (S)-(-)-2-allyloxy-propionic acid chloride used here 

may be prepared as follows, for example: commercial 

ethyl (S)-·(-)-lactate is o-allylated with allylbromide 

in the presence of silver oxide. Subsequent 

saponif ication with sodium hydroxide solution yields 

(S)-2-allyloxy-propionic acid with a boiling point of 

110 to 112°c at a pressure of 15 mbar and a specific 

rotation of [a] ~5 = 78. 4° (c = 1, CH30H). The 

corresponding acid chloride is obtained therefrom 

analogously to Example 39. 

b) Reaction to the title compound 

Starting from 3.47 g (0.015 mol) of (±)-2'-hydroxy-

5,9,9-trimethyl-6,7-benzomorphan and 3.3 g (0.0165 mol) 

of (S)-2-allyloxy-propionic acid chloride, a mixture of 

the two expected diastereomers is obtained analogously 

.to Example 1, which is separated as described therein by 

crystallisation of the corresponding hydrochlorides. 

The title compound is obtained in a yield of 1.4 g 

(51. 0% of theory) with a melting point of .. 245°C 

(decamp.) and a specific rotation of [a]~= +120° (c = 1, 

CH30H) • 

4.1.50 Example SO 

(-)-(1S,SR,2"S)-2-(2-allyloxypropyl)-2'­

hydroxy-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The mother liquors obtained in Example 49-are evaporated 

Ii 

; .. : 
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wn. From the residue, the title compound is obtained 

~logously to Example 2 in a yield of 0.62 g (22.6% of 

~ory) with a melting point of 213°C and a specific 

:ation of [alt5 = -38.6° (c = 1, CH30H). 

.•. 51 Example 51 
(-) - (lR, SS, 2 'tR) -2' -hydroxy-2- (2-phenoxy­

propyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

hydrochloride 

l g (0.010 mol) of (±)-2'-hydroxy-5,9,9-trimethyl­

-benzomorphan and 2.03 g (0.011 mol) of (R)-2-

phenoxypropionic acid chloride (prepared - analogously 

to Example 39 - from the known acid [CA 72, 12917d]) are 

reacted analogously to Example 1. A mixture of the two 

expected diastereomers is obtained which, as described 
therein, is separated by crystallisation of the 

corresponding hydrochlorides. In this way, the title 

compound is obtained in a yield of 1.6 g (79.6% of 

theory} with a melting point of 279°C (decomp.) and a 

specific rotation of Cal t5 = -142. 9° Cc = 1, CH30H) .. 

4.1.52 Example 52 

(+)-(1S,SR,2"S)-2'-hydroxy-2-(2-
phenoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan hydrqchloride . 

By proceeding as in Example 51 'with (S)-2-~henoxy­

propionic acid chloride the title compound is obtained 

in a yield of 1.6 g with a specific rotation of [alt5= 
+143.3°C (c = CH30H}. 

!i 
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(-)-(1R,SS,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

a) Starting compound 

The (+/-)-3'-hydroxy-5,9,9,2'-tetramethyl-6,7-

benzomorphan required here and in other Examples is not 

known from the prior art. It m~y be prepared, for 

example, using the method of synthesis given for the 

known 2 1 -hydroxy derivative [DOS 20 27 077; CA 74 

(1971), 125482x] using 3-methoxy-4-methylbenzyllithium 

instead of p-methoxybenzyllithium. The 3'-hydroxy-

5,9,9,2'-tetramethyl-6,7-benzomorphan which is 

predominantly obtained on cyclisation to the 

benzomorphan system is purified by flash column 

chromatography {cf. Example 16). 

_ b) Reaction to the title compound 

Starting from 2.44 g (0.010 mol) of _(+/-)-3'-hydroxy-

5,9,9,2'-tetramethyl-6,7-benzomorphan and 1.6 g 

(0.013 mol) of (R)-2-methoxypropionic acid chloride a 

mixture of the expected diastereomeric bases is obtained 
~ 

analogously to Example 1 which are separated by column 

chromatography on 100 times the quantity of silica gel, 

analogously to Example 2. The slower running substance 

(Rt = 0.25) is crystallised out as the hydrochloride. 

The title compound is obtained in a yield of 1.06 g 

(59.~%) with a melting point of 181-182°C and a specific 

·rotation of [a]~= -89.5 (c = 1, CH30H). 

j; 
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Example 54 

(t-)-(1S,5R,2"R)-3'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.34) separated off 

in Example 53 is prec"ipitated as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.24 g (70.1%) as an amorphous 

powder with a specific rotation of [a]~= +55.9° (c = 1, 

CH30H) • 

4.1.55 Example 55 

(+)-(1S,5R,2"S)-3 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 2.44 g (0.010 mol) of (+/-)-3'-hydroxy-

5,9,9,2'-tetramethyl-6,7-benzomorphan (see Example 53) 

and 1.6 g (0.013 mol) of (S)-2-methoxy-propionic acid 

chloride a mixture of the expected diastereomeric bases 

is obtained analogously to Example 1 which are separated 

by column chromatography on 100 times the quantity of 

silica gel analogously t·o Example 2. The slower running 

substance (Rf = 0.25) is crystallised out in the form of 

the hydrochloride. The title compound is obtained in a 

yield of 1.48 g (83.6%) with a melting point of 

186-188°C and a specific rotation of [a]~= +88.2° (c = 

1, CH30H). 

4.1.56 Example 56 

(-)-(1R,5S,2 11 S)-3 1 -hydroxy-2-(2-

methoxypropyl)-5,9,9,2'-tetramethyl-6,7-

benzomorphan hydrochloride 

The faster running substance (Rf = 0.34) separated off 

in Example 55 is precipitated as the hydrochloride 

i-i 
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analogously to Example 2. The title compound is 

obtained in a yield of 1.40 g (79.1%) as an amorphous 

powder with a specific rotation of [a]~= -56.8° (c = 1, 

CH30H) • 

4.1.57 Example 57 

() - (lR, SS, 2"R) -2' -hydroxy-2- (2-methoxypropyl) -

5,9,9,3 1-tetramethyl-6,7-benzomorphan 

methanesulphonate 

a) Starting compound 

The (+/-)-2'-hydroxy-5,9,9,3'-tetramethyl-6,7-

benzomorphan required here and in other Examples is not 

known from the prior art. It may, for example, be 

prepared by the method of synthesis given for the known 

2 1 -hydroxy derivative [DOS 20 27 077; CA 74 (1971), 

125482x] , using 4-methoxy-3-methylbenzyllithium instead 

of p-methoxybenzyllithium. The 2'-hydroxy-5,9,9,3 1-

teEramethyl-6,7-benzomorphan which is predominantly 

obtained on cyclisation to form the benzomorphan system 

is purified by flash column chromatography (cf. Example 

16) . 

b) ReactioQ to obtain the title compound 
·' 

Starting from 2.44 g (0.010 mol) of (+/-)-2 1-hydroxy-

5,9,9,31-tetramethyl-6,7-benzomorphan and l.p g 

(0.013 mol) of (R)-2-methoxypropionic acid chloride a 

mixture of the expected diastereomeric bases is obtained 

analogously to Example 1,- which is separated by column 

chromatography on 100 times the quantity of silica gel 

analogously to Example 2. The slower running substance 

(Rf = 0.26) is crystallised out as the 

methanesulphonate. The title compound is obtained in a 

yield of 1.64 g (79.3%) with a melting point of 

266-268°C and a specific rotation of [a)~= -95.4° (c=l, 

Ii 
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Example 58 

(+)-(1S,5R,2 11 R)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,3'-tetramethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.29) separated off 

in Example 57 is precipitated as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.60 g (90.~%) as an amorphous 

powder with a specific rotation of [a]~= +73.4° (c = 1, 

CH30H). 

4.1.59 Example 59 

(+)-(1S,5R,2 11 S)-2 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9,3'-tetramethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 2.44 g (0.010 mol) of (+/-)-2'-hydroxy-

5,9,9,3'-tetramethyl-6,7-benzomorphan (see Example 57) 

and 1.6 g (0.013 mol) of (S)-2-methoxy-propionic acid 

chloride, a mixture of the expected diastereomeric bases 

is obtained analogously to Example 1, which is separated 

by column chromatography on 100 times the amount of 

silica gel analogously to Example 2. The slower·running 

substance (Rf = 0.26) is crystallised out as the 

methanesulphonate. The title compound is obtained in a 

yield of 1.56 g (88.1%) with a melting point of 

265-267°C and a specific rotation of [a]~= +96.9° 

(c = 1, CH30H). 

4.1.60 Example 60 

(-)-(1R,5S,2"S)-2'-hydroxy-2-(2-methoxy­

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan 

hydrochloride 
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The faster running substance (Rt = 0.29) separated in 

Example 59 is precipitated as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 1.36 g (76.8%) as an amorphous·· 

powder with a specific rotation of [a]~= -74.9° (c = 1, 

CH30H). 

4.1.61 Example 61 

(-)-(1R,SS,2"R)-2 1 ,3 1 -dihydroxy-2-(2-methoxy­

-propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a) Starting compound 

The {+/-)-2 1 ,3 1 -dihydroxy-5,9,9-trimethyl-6,7-

benzomorphan required here and in other Examples is not 

known from the prior art. It may, for example, be 

prepared by the method of synthesis given for the known 

2 1 -hydroxy derivative [DOS 20 27 077; CA Li. (1971), 

125482x]; using 3,4-dimethoxybenzyllithium instead of p­

methoxybenzyllithium. The 2 1 ,3 1 -dihydroxy-5,9,9-

trimethyl-6,7-benzomorphan predpminantly obtained on 

cyclisation to form the benzomorphan system is purified 

by flash column chromatography (cf. Example 16). 

b) Reaction to form the title compound 

Starting from 8.51 g (0.03 mol) of (+/-}-2',3'­

dihydroxy- 5, 9, 9 - trimet.hyl - 6, 7 -benzomorphan hydrochloride 

and 4.1 g (0.033 mol) of (R)-2-methoxy-propionic acid 

chloride, a mixture of the expected diastereomeric bases 

is obtained analogously to Example 1, which is separated 

analogously to Example 2 by column chromatography on 100 

times the amount of silica gel. The slower running 

substance (Rt.= 0.21) is crystallised out as the 

hydrochloride. 

ii 
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The title compound is obtained in a yield of 2.54 g 

(47.6%) with a melting point of 167° (decomp.) and a 

specific rotation of [a] ~5 = -98. 6° (c = O. 5; CH30H). 

4.1.62 Example 62 

(+)-(1S,5R,2 11 R)-2 1 ,3 1 -dihydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rt = 0.29) separated off 

in Example 61 is precipitated as the hydrochloride 

analogously to Example 2. The title compound is 

obtained in a yield of 2.28 g (42.7%) with a melting 

point of 251°C (decomp.) and with a specific rotation of 

[a]~5 = +64.3° (c = 0.5; CH30H). 

4.2 Compounds (1) according to process 3.2 

4.2.1 Example 63 

(±)-2'-hydroxy-2-(2-methoxyethyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrobromide 

0.6 g (0.003 mol) of (±)-2'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan, 0.72 g (0.0075 mol) of 2-methoxy­

ethylchloride, 0.11 g (0.0075 mol) of sodium iodide and 

0.95 g (0.0113 mol) of sodium hydrogen carbonate are 

stirred in 10 ml of absolute dimethylformamide at 95°C 

for 23 hours. The reaction mixture is evaporated down 

in a rotary evaporator, finally at 95°C under a total 

water jet vacuum. The residue is shaken with 25 ml of 

water and 25 ml of dichloromethane and the aqueous phase 

··separated off is extracted once more with 10 ml of 

dichloromethane. The combined extracts are washed with 

water, dried with sodium sulphate and, after filtration 

of the drying agent, as described above, evaporated down 
in vacuo. The evaporation residue consisting of the 

free base of the title compound is crystallised as the 
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hydrobromide analogously to Example 38: The title 

-compound is obtained in a yield of 0.48 g (43.5% of 

theory) with a melting point of 247°C (decomp.). 

4.2.2 Example 64 

(-)-(1R,5S,2 11 R)-2 1 -hydroxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

a} Preparation of the alkylating agent 

" 

By reduction of the (+)-(R)-2-methoxy-propionic acid 

known from the prior art with lithium aluminium hydride 

(LiAlH4 ) the (-)-(R)-2-methoxy-propanol is obtained with 

a boiling point of 70°C under a pressure of 76 mbar and 

a specific rotation of [a]~= -15.8° (c = 100}. The 

corresponding (+)-(S)-2-methoxy-p~opanol with a boiling 

point of 70°C under a pressure of 76 mbar and a rotation 

of [a]~5 = +16.5° (c = 100) is obtained analogously from 

the equally wel~ known (-)-(S)-2-methoxy-propionic acid. 

By reacting (-}-(R)-2-methoxypropahol with p­

toluenesulphonic acid chloride in pyridine analogously 

to R.S. Tipson [J. Org. Chem.~ (1944) 235] the (+)-(R)-

2-m~thoxypropyl-p-toluene~ulphonate is obtained in the 

form of a yellowish oil with a specific rotation of 

[a]~= +3.7° (c = 100} and analogously, from (+)-(S)-2-

methoxy-propanol, the corresponding (-~-(S)-2-

methoxypropyl-p-toluenesulphonate is obtained with a 

rotation of [ex] ~5 = -3. 7° (c = 100) . 

b) Reaction to form the title compound 

1.16 g (S mMol} of (±)-2 1 -hydroxy-5,9,9-trimethyl-6,7-

benzomorphan (Example l} are heated to reflux 

temperature with 1.83 g (7.5 mMol) of (R)-2-methoxy­

propyl-p-toluenesulphonate, 1.26 g {0.015 mol} of sodium 



····-····~-- ... --........... ·' 

- 59 -

hydrogen carbonate.and 1.12 g (7.5 mMol) of sodium 

iodide in a. mixture of 15 ml of absolute 

dimethylformamide and 25 ml of absolute tetrahydrofuran 

for 60 hours with stirring. Then the mixture is worked 

up analogously to Example 63. A mixture of the two 

expected diastereomeric bases (2 g) is obtained which 

can also be prepared by other methods according to 

Example 1. They are separated by crystallisation of the 

hydrochlorides as described therein and the title 

compound is obtained in a yield of 0.55 g (64.7% of 

theory) with a melting point of 264°C (decomp.} and a 

specific rotation of [aJt5= -118.2° (c = 1, CH30H}. The 

(+)-(1S,SR,2"R)-diastereomer can be obtained from the 

mother liquor analogously to Example 2. 

4.2.3 Example 65 

_(-} - (lR, SS, 2"R) -2- (2-methoxypropyl} -2' -nitro-

5, 9, 9-trimethyl-6, 7-benzomorphan hydrochloride 

2.97 g (0.010 mol) of (±)-2'-nitro-5,9,9-trimethyl-6,7-

·benzomorphan hydrochloride (Example 34) are reacted 

analogously to Example 64 with 2.68 g (0.011 mol) of 

(R)-2-methoxypropyl-p-toluenesulphonate, 1.65 g 

(0.011 mol) of sodium iodide and 2.1 g (0.025 mol) of 

sodium hydrogen carbonate. The reaction product which 

is isolated as described consists initially of a mixture 

of the two expected diastereomeric bases (3.2 g). In 

order to separate off any by-products this mixture is 

dissolved in 64 ml of dichloromethane and the solution 

is filtered through a column containing 64 g of 

aluminium oxide (activity stage III .- neutral -

according to Brockmann)·. After eluting with a further 

128 ml of dichloromethane, the combined eluates are 

evaporated down in a rotary evaporator, finally at 80°C 

under a total water jet vacuum. The residue (2.4 g) is 

dissolved in 10 ml of methanol and after acidification 

with 2.5 N ethanolic hydrochloric acid the solution is 
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mixed with diethylether until it is just beginning to be 

turbid·. The title compound is crystallised and after 

standing for 3 days at ambient temperature it is suction 

filtered, washed with ethanol/ether mixture (1:1), th~n 

with ether and dried at 80°C. The title compound is 

obtained in a yield of 0.84 g (45.5% of theory) with a 

melting point of 226°C (decamp.) and a specific rotation 

of [a]t5= -120° (c = 1, CH30H). The stereoisomeric (+)­

(1S,SR,2"R) compound may be obtained from the mother 

liquor if desired. 

4.2.4 Example 66 

(+)-(1S,5R,2 11 S)-2-(2-methoxypropyl)-2'-nitro-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

Starting from 2.97 g (0.010 mol) of (±)-2'-nitro-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride and 2.68 g 

(0.011 mol) of (S)-2-methoxypropyl-p-toluenesulphonate, 

the title compound is obtained analogously to Example 65 

in a yield of 0.96 g \52.0% of theory) with a melting 

poirit_?f 226°C (decomp.) and a specific rotation of 

[a]i5 = +121° (c = CH30H). The stereoisomeric (-)­

(1R,SS,2""S) form can be obtained from the mother liquor 

analogously to Example 2. 

4.2.5 Example 67 

(-)-(1R,SS,2"R)-2-(2-methoxypropyl)-3'-nitro-

5,9,9-trimethyl-6,7-benzomorphan 

a) Preparation of the starting compound 

(±)-3'-nitro-5,9,9-trimethyl-6,7-benzomorphan required 

here and in other Examples is formed in addition to the 

(±)-2'-nitro-isomer when 5,9,9-trimethyl-6,7-

ben2omorphan (Example 34) is nitrogenated in a ratio of 

about 1 : 3. It is obtained from the mother liquor of 

the 2'-nitro-isomer, which is crystallised as the 
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hydrochloride, via the base which is prepared initially. 

This is crystallised as the oxalate (melting point 158°C 

(decomp.)) from ten times the amount of methanol. The 

oxalate is converted back into the base (not 

crystallised) which is used for the reaction described' 

below. A sample of the base, crystallised as the 

methanesulphonate, meits at 242°C (decomp.). 

b) Reaction to form the title compound 

5.2 g (0_.02 mol) of C±)-3'-nitro-5,9,9-trimethyl-6,7-

benzomorphan are reacted analogously to Example 65 with 

5.36 g (0.022 mol) of (R)-2-methoxypropyl-p­

toluenesulphonate. The reaction product obtained is a 

mixture of the two expected stereoisomeric bases (8 g) 

which is purified by filtering over aluminium oxide as 

desc,ribed in Example 65 (4. 7 g of purified base 

mixture). In thin layer chromatography (silica gel 60, 

toluene/ethyl acet~te 85:15, developed 3 times) the 

diastereomers have Rf-values of 0.81 and 0.85. 

Separation of 1 g of diastereomer mixture on 300 g of 

silica gel by column chromato~raphy yields the title 

compound (100 mg) with an Rf-value of 0.81 as a brownish, 

very viscous oil which does not crystallise. 

4.2.6 Example 68 

(+)-(1S,5R,2"R)-2-(2-methoxypropyl}-3'-nitro-

5,9,9-trimethyl-6,7-benzomorphan 

Dur.ing the column chromatography of the diastereomer 

mixture described in Example 67, in addition to the (-)­

(1R,5S,211R)-form isolated there (Rf= 0.81), 100 mg of 

the (+)-(1S,5R,2"S)-form (Rf= 0.85) are also obtained as 

a brownish, highly viscous oil which does not · 

crystallise. 
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Example 69 

{-)-·(1R,SS,2"R)-2' -chloro-2- {2-methoxy­
propyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride 

a) Preparation of the starting compound 

C±)-2'-chloro-5,9,9-trimethyl-6,7-benzomorphan used here 
and in other Examples may be prepared from the 2 1 -nitro 
analogue·· (Example 34), for example, by hydrogenating the 
latter to form the 2 1 -amino compound (dihydrochloride: 
melting point 283°C, (decomp.)) and converting this by 
Sandmeyer reaction into the desired 2'-chloro-compound 
(hydrobromide: melting point > 310°C (decomp.). 

b) Reaction to form the title compound 

3.3 g (0.010 mol) of (±)-2'-chloro-5,9,9-trimethyl-6,7-
benzomorphan hydrobromide and 2.68 g (0.011 mol) of (R)-
2-methoxypropyl-p-toluenesulphonate are reacted 
analogously to Example 65 to form a mixture of the two 
expected diastereomeric bases and purified by filtration 
over aluminium oxide as described therein. The purified 
diastereomer mixture is separated analogously to Example 
1 by crystallisation of the hydrochlo~ides. The title 
compound is obtained in a yield of 0.27 g (15.1% of 
theory) with a melting point of 287°C (decomp.) and a 
rotation of [a]t5= -102.6° (~ = 1, CH30H). 

4.2.8 Example 70 

(+) - (lS, SR, 2"R) -2' -chloro-2- (2-methoxypropyl-) -
S,9,9-trimethyl-6,7-benzomorphan hydrochloride 

The mother liquor of Example 69 is evaporated down and 
the residue is dissolved with a barely sufficient 
quantity of boiling methanol. After the addition of 
diethylether until the mixture is beginning to be turbid 
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and after simultaneous crystallisation the title 

compound is obtained. After standing for about ·12 hours 

at ambient temperature this title compound is suction 

filtered, washed with ethanol/ether 1:1 and then with 

ether and dried at 80°C. Yield 0.56 g (31.3% of 

theory) , melting point: 289°.C, specific rotation: [a] ~5 = 

+67. 9°. 

4.2.9 Example 71 

{+)-{1S,5R,2"S)-2 1 -chloro-2-{2-methoxypropyl)-

5,9,9-~rimethyl-6,7-benzomorphan hydrochloride 

Starting from 3.3 g {0.010 mol) of (±)-2'-chloro-5,9,9-

trimethyl-6,7-benzomorphan and 2.68 g (0.011 mol) of 

(S)-2-methoxypropyl-p-toluenesulphonate the title 

compound is obtained analogously to Example 69 in a 

yield of 0.41 g {22.9% of theory) with a melting point 

of 288°C {decamp.) and a specific rotation of [a]~= 

+101.7° {c = 1, CH30H). 

4.2.10 Example 72 

(-)-(1R,5S,2 11 S)-2 1 -chloro-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan hydrochloride 

From the mother liquors of Example 71 the title compound 

is obtained analogously to Example 70 in a yield of 

0.75 g (41.9% of theory) with a melting point of 288°C 

and a specific rotation of [a]~= -68.6° (c ~ 1, CH30H). 

4.3 Compounds (1) according to process 3.3 

4.3.1 Example 73 

(-)-(1R,5S,2"S)-2'-methoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

0.68 g (2 mMol} of (-}-(1R,SS,2"S)-2'-hydroxy-2-(2-

j.; 
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methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride {Example 4) are placed in 20 ml of 

absolute dimethylformamide and, whilst cooling with ice 

arid stirring, 0.13 g of 77% sodium hydride suspension <in 

paraffin (4.2 mMol) are added thereto. After 30 minutes 

stirring, 0.31 g (2.2 mMol) of methyliodide, dissolved 

in 5 ml of dimethylformamide, are added dropwise within 

5 minutes. The mixture is then stirred for a further 3 

hours at ambient temperature and evaporated down in the 

rotary evaporator, finally at 95°C under a total water 

jet vacuum. The residue is shaken with 25 ml of 

dichloromethane and 25 ml of water. The aqueous phase 

separated off is extracted once more with 15 ml of 

dichloromethane. After washing with 15 ml of water the 

combined extracts are evaporated down and th~ residue is 

crystallised as the methanesulphonate analogously to 

Example 28. The title compound is obtained in a yield 

of 0.38 g (46.0%) with a melting point of 1so-1s2°c 

(decamp.) and a specific rotation of [a]~= -68.7° 

(c = 1, CH30H). 

4.3.2 Examp~e 74 

(+)-(1S,5R,2 11 R)-2 1 -methoxy-2-(2-methoxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (2 mMol) of (+)-(1S,SR,2 11 R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 2), the title 

compound is obtained analogously to Example 73 in a 

yield of 0.38 g (46.0% of theory) with a meiting point 

of 1so-1s2°c (decamp.) and a specific rotation of [a)~= 

+67.2° (c = 1, CH30H). 

1: 
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Example 75 

(-) - ( lR, 5S·, 2 "R) -2' -ethoxy-2- ( 2-methoxypropyl) -

5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.34 g (1 mMol) of (-)-(1R,SS,2"R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 1) and 0.17 g 

(0.0011 mol) of ethyliodide the title compound is 

obtained analogously to Example 73 in a yield of 0.30 g 

(70.2% of theory) w~th a melting point of 146-148°C 

(decamp.) and a specific rotation of [ex] ~5 = -93. 4 ° 

(c = 1, CH30H). 

4.3.4 Example 76 

(-)-{1R,SS,2"R)-2'-acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

_ 0.68 g (2 rnMol) of (-)-(1R,SS,2 11 R)-2 1 -hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride (Example l).are dissolved in 15 ml of 
absolute dichloromethane. After the addition of 0.51 g 

(5 rnMol) of triethylamine the solution is mixed with 
0.19 g (2.4 rnMol) of acetylchloride dissolved in 5 ml of 
dichloromethane, with stirring, at ambient temperature, 

over a period of 10 minutes. Then the resulting mixture 

is stirred for a further 2 hours at ambient temperature. 

It is then washed three times with 10 ml of ice water, 
dried with sodium sulphate and, after the drying agent 
has been filtered off_, the residue is evaporated down 

(rotary evaporator, finally at a temperature of 80°C 
under a total water jet vacuum). 

The lesidue, which consists of the free base of the 
title compound (0.6 g, 1.74 rnMol), is dissolved in 3 ml 
of ethanol and acidified to just pH 4 by the addition of 



- 66 -

acid (0.16 g, (1.74 mMol) in 3 ml of 

the addi~ion of diethylether until the 

mixture is just turning cloudy the title compound 

crystallises and, after being left to stand for about 12 

hours in the refrigerator, it is suction filtered, 

washed with ethanol/ether 1:2 and dried at 80°C. Yield 

0.7 g (79.3% of theory), melting point: 183-184°C 

(decomp.) , [o:] ~5 = -83. 9° (c = 1, CH30H) • 

4.3.5 -Example 77 

(+)-(1S,SR,2"S)-2'-acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (0.002 mol) of (+)-(1S,5R,2 11 S)-2 1 -

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 3) the title 

compound is obtained analogously to Example 76 in a 

yield of 0.6 g (68.0% of theory) with a melting point of 

183-184°C (decomp.) and a specific rotation of [o:]~= 

+82. 8° (c = 1,· CH30H) . 

4.3.6 Example 78 

(-)-(1R,5S,2"S)-2'-acetoxy-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (0.002 mol) of (-)-(lR,SS,2"8)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 4} the title 

compound is obtained analogously to Example 76. in a 

yield of 0.58 g (65.7% of theory) with a melting point 

of 183°C (decomp.) and a specific rotation of [o:]~= 

-57.1° (c = 1, CH30H). 

i; 
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(+)-(1S,5R,2"R)-2'-acetoxy-2-(2-methoxy-

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.68 g (2 mMol) of {+)-{1S,SR,2"R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 2) the title 

compound is obtained analogously to Example 76 in a 

yield of 0.67 g (75.9% of theory) with a melting point 

of 183°C and a specific rot~tion [a]~= +58.2° (c = 1, 

CH30H) • 

4.3.8 Example 80 

(-)-{1R,SS,2"R)-2-(2-methoxypropyl)-2'­

propionoxy-5,9,9-trimethyl-6,7-benzomorphan 

methanesulphonate 

Starting from 0.34 g (1 mMol) of (-)-{1R,SS,2 11 R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 1) and 0.15 g 

(1.1 mMol) of propionic acid anhydride, the title 

compound is obtained analogously to Example 76 in a 

yield of 0.21 g (46.1% of theory} with a melting point 

of 145°C (decamp.) and a specific rotation of [a]~= 

-78. 3° (c = ··1, CH30H} . 

4.3.9 

. a) 

Example 81 

(-)-(1R,SS,2"R}-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride 

(-}-(1R,5S,2"R)-2-(2-methoxypropyl)-2'-{1-

phenyl-5-tetrazolyloxy)-5,9,9-trimethyl-6,7-

benzomorpha~ hydrochloride 

1.36 g (4 mMol) of (-)-(1R,SS,2"R)-2'-hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 
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-
y rochloride (Example 1) are refluxed with 0.79 g 

(4 .. 4 mMol) of 5-chloro-1-phenyltetrazole and 1. 36 g 

(0.01 mol) of dry, finely powdered potassium carbonate 

in 78 ml of absolute acetone for 6 days with s~~~ring. 

Then the solution is evaporated down and the residue is 

mixed with 50 ml of water. It is extracted twice with 

25 ml of dichloromethane and the combined extracts are 

washed with 15 ml of water. After drying with sodium 

sulphate and filtering off the drying agent the reaction 
. 

mixture is evaporated in a rotary evaporator, finally at 

80°C under a total water jet vacuum. The residue is 

dissolved with 5 ml of ethanol and, after acidif~ing 

with ethanolic hydrochloric acid, mixed with 

diethylether until just turning cloudy. The 

intermediate product crystallises out and, after 

standing for about 12 hours in the refrigerator, is 

suction filtered, washed with an ethanol/ether mixture 

(1:1), then with ether and dried at 80°C. Yield 1.67 g 

(86.3% of theory), melting point 241°C (decamp.). 

b) Hydrogenation of the intermediate product to 

obtain the· title compound 

The intermediate product (1.67 g, 3.5 mMol) is 

hydrogenated in the presence of 0.7 g of 10% 

palladium/charcoal in 70 ml of glacial acetic acid unde_r. 
. , 

a hydrogen pressure of 5 bar and at ambient temperature 

until fully reacted (6 - 10 hours). Then the catalyst 

is removed by suction filtering, the filtrate is 

evaporated down and the residue, after being mixed with 

50 ml of water and excess ammonia, is extracted with 

dichloromethane (twice with 25 ml). ·The· combined 

extracts are washed with water, dried with sodium 

sulphate and evaporated down after the drying agent ·has 
·- . 

been filtered off in a rotary evaporator, finally et 

so 0 c under a full water jet vacuum. The residue is 

crystallised as the hydrochloride analogously to Example 
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compound is ebtained in a total yield of 

compound is obtained in a total yield of 0.5 g (38.5% of 

theory) with a melting point of 225°C (decomp.) and a 

specific rotation of [a1t5= -101.5° (c = 1, CH30H). 

4.3.10 Example 82 

(+}-(1S,5R,2"S}-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride 

Starting from 1.36 g (0.004 mol) of {+)-(1S,SR,2"S} .. 2'­

hydroxy-2~{2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride {Exa~ple 3) the title 

compound is obtained, analogously to Example 81 by means 

of the corresponding intermediate product (1.65 g, 85.1% 

of theory, melting point 241° (decomp.)), in a total 

yield of 0.64 g (49.4% of theory) with a melting point 

of 225°C (decomp.} and a specific rotation of [alt5= 

+106.9° (c = 1, CH30H). 

4.3.11. Example 83 

_ (-) - (1.R, SS, 2"S) -2- (2-methoxypropyl) -5, 9, 9-

trimethyl-6, 7-benzomorphan oxalate 

Starting from 1.36 g (4 mMol) of (-}-(1R,SS,2 11 S)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 4) the title 

compound is obtained in the form of the free base 

(0.7 g} via the corresponding intermediate product 

(1.73 g, 89.4% of theory, melting point 218.5°C 

(decomp.}. This base is dissolved with 2 ml of 

isopropanol and mixed with the corresponding molecular 

quantity of oxalic acid (0.22 g}. The title compound is 

crystallised while 50 ml of diethylether are gradually 

added with stirring. After being kept for about 12 

hours in the refrigerator the mixture is suction 

filtered, washed with isopropanol/ether, then with ether 

and dried at 80°C. The title compound is obtained in a 

total yield of 0.8 g (53.0% of theory) with a melting 

i! 
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point of 135°C (decomp.) and a specific rotation of 

[a] t5 = -60. 0° (c = 1, CH30H). 

4.3.12 Example 84 

(+)-(1S,5R,2"R)-2-(2-methoxypropyl)-5,9,9-

trimethyl-6,7-benzomorphan oxalate 

Start~ng from 1.36 g (4 mMol) of (+}-(1S,5R,2 11 R)-2'­

hydroxy-2-{2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 2) the base of the 

title compound is obtained analogously to Example 81 via 

the corresponding intermediate product (1.65 g, 85.1% of 

theory, melting point 217°C {decomp.}), and is 

crystallised out as the oxalate analogously to 

Example 83. Total yield 0.6 g (39.7% of theory), 

melting point: 135°C (decomp.), specific rotation: (aJ¥f = 
+60.2° (c = 1, CH30H). 

4.3.13 Example 85 

{-)-{1R,5S,2"R)-2'-acetamido-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

0.70 g (1.87 mmol) of (-)-(1R,5S,2"R)-2 1 -amino-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

dihydrochloride (Example 34) are dissolved_in 20 ml of 

absolute dichloromethane, mixed with O. 76 g (7 .. 4 mMol) 

of triethylamine and then, with stirring, at ambient 

temperature, 0.17 g (2.1 mMol) of acetylchloride 

dissolved in 5 ml of dichloromethane are added dropwise 

thereto. The mixture is then _refluxed for 1 hour, 

... cooled, washed three times with 10 ml of water, dried 

with sodium sulphate and, after the drying agent has 

been filtered off, concentrated by evaporation in a 

rotary evaporator, finally at 80°C under a full water 

jet vacuum. The residue is dissolved in 2 ml of 

methanol and after acidification with 2.5 N ethanolic 

I• 

" 
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Example 88 

(+)-(1S,5R,2"R)-2 1 -acetamido-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

Starting from 1.11 g (2.5 mMol) of (+)-(1S,SR,2 11 R)-2 1
-

amino-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan dimethanesulphonate (Example 35), the title 

compound is obtained analogously to Example 87 in a 

yield of 0.37 g (47.7% of theory) with a melting point 

of 129°C and a specific rotation of [a]~5 = +89.9° (c = 1, 

CH30H - 1 N HCl 1:1). 

4.3.17 Example 89 

(-)-(1R,5S,2"R)-3 1 -bromo-2 1 -hydroxy-2-{2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride 

0.85 g (2.5 mMol) of (-)-(1R,5S,2"R)-2'-hydroxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride (Example 1) are suspended in 30 m_l of 

glacial acetic acid. 0.15 ml (0.47 g; 2.9 mMol) of 

bromine are added to the suspension with stirring at 

ambient temperature. After 2 hours• stirring the 

mixture is evaporated down in a rotary evaporator, 

finally at 80°C under a total water jet vacuum. The 

residue is mixed with 25 ·'ml of water and 25 ml of 

dichloromethane with ammonia in excess, with agitation. 

The aqueous phase separated off is extracted once more 

with 15 ml of dichloromethane, the combined extracts are 

washed with 15 ml of water, dried with sodium sulphate 

and, after the drying agent has been fil~ered off. - as 

described above - concentrated by evaporation. The 

residue (1 g) is purified by chromatography over a 

column containing 250 g of silica gel analogously to 

Example 2, using a mixture of dichloromethane, methanol 

and cone. ammonia (90:10:0.5). The eluates containing 

the pure substance are evaporated down as above and the 

!: 
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residue is crystallised as the hydrochloride analogously 
to Example 2. The title compound is obtained· in a yield 
of 0.75 g (65.8% of theory) with a melting point of 
245°C (decamp.) and a specific rotation of [a)~= -82.S 0 

(c =1, CH30H) . 

4.3.18 Example 90 

(+)-(1R,5R,2"R}-2 1 -hydroxy-l 1 -nitro-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-

·· benzomorphan hydrochloride 

0.85 g (2.5 mMol) of {-)-{1R,5S,2"R)-2'-hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 
hydrochloride are suspended in 30 ml of glacial acetic 
acid at 20°C and 0.18 ml {0.25 g) of 65% nitric acid 
(2.6 mMol of HN03 ) are added with stirring. Within 
about 10 minutes a clear yellow solution is formed which 
turns brown after another 5 minutes and begins to turn 
cloudy as a crystalline compound is precipitated. After 
a reaction time of 1 hour in total the mixture is 
suction filtered and washed with a glacial acetic 
acid/diethylether mixture (1:1), then with e:ther and 
dried at 80°C. The crystals (0.35 g) are dissolved in a 
hot methanol/water mixture (17.5 ml + 1.75 ml} and 
diethylether (40 ml) is added to the solution. ~fter 

cooling in an ice bath the substance which crystallises 
out is suction filtered, washed with ether and dried at 
80°C. The title compound is obtained in a yield of 
0.32 g (33.3% of theory) with a melting point of > 245°C 
(with gradual brown cola.ration and decomposition) ; 
specific rotation [a) ~5 = +87. 0° {c = 1, CH30H) . 

1 .• 
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4.3.19 Example 91 

(-)-(1R,5S,2"R):-2'-hydroxy-2-(2-methoxy­

propyl)-3'-nitro-5,~,9-trimethyl-6,7-

benzomorphan hydrochloride 

The nitrogenation described in Example 90 produces from 

the starting compound· (Rf = O. 57) the 1 1 -nitro-

deri vati ve described above {Rf= 0.45), the isomeric 3'­

nitro-derivative (Rf= 0.72) and the 1',3'-dinitro­

derivative (Rf = 0.10) (TLC: silica gel 60, 

chloroform/methanol/cone. ammonia 90:10:0.5). The 

mother liquor remaining (Example 90) after the suction 

filtering of the 1 1 -nitro compound is evaporated down 

and the residue is converted into the free bases. These 

are dissolved in 10 ml of dichloromethane and the yellow 

solution is filtered over 25 g of aluminium oxide 

(activity III, neutral). The solution is eluted with 

dichloromethane until the eluate is no longer a strong 

yellow colour and the eluate is then evaporated down. 

The residue (0.35 g) ls dissolved in 2.5 ml of ethanol 

and, after acidification with ethanolic hydrochloric 

acid, diethylether is added to the solution until it is 

just beginning to turn cloudy. After it has stood for 

about 12 hours in the refrigerator it is suction 

filtered, washed with an ethanol/ether mixture {1:1) and 

dried at a temperature of ao~c. The tit~e compound is 

obtained in a yield of 0.40 g (41.6% of theory) with a 

me1ting point of 229-230°C (decomp.) and a specific 

rotation of (a] ~5 = -110 .1° (c = 1, CH30H) • 

4.3.20 Example 92 

(+)-(1R,5R,2"R)-2',3 1 -dinitro-2 1 -hydroxy-2-(2-

methoxypropyl) -5, 9, 9-trimethyl-6 ,.7-

benzomorphan hydrochloride 

1.52 g (5 mMol) of (-)-(1R,SS,2"R)-2'-hydroxy-2-(2-

@ethoxypropyl)-5,9,9-trimethyl-6,7-benzomorphan 
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(Example 1) are dissolved in 3 ml of glacial acetic acid 
and, whilst stirring at j-4°C, a mixture of 3.4 ml o~ 
glacial acetic acid and 5.42 ml of 100% nitric acid are 
added to the solution within 1.5 hours. The resulting 
mixture is stirred for a further 3 hours at ambient 
temperature. Then the yellow reaction mixture is poured 
into 50 g of ice water, the solution is made ammoniacal 
and extracted three times with 20 ml of dichloromethane. 
After the combined extracts have been washed with water 
and dried over sodium sulphate and the drying agent has 
been filtered off, the reaction mixture is evaporated 
down in a rotary evaporator, finally at 80°C under a 
total water jet vacuum. The residue is crystallised 
from an ethanol/ether mixture. The title compound is 
obtained in a yield of 1.0 g (46.5% of theory) with a 
melting point of > 300°C (decomp.) and a specific 
rotation of [ex] ~5 = +27. 9° (c = 1, CH30H) . 

4.3.21 Example 93 

(-)-(1R,SR,2 11 R)-1 1 -amino-2 1 -hydroxy-2-(2-
methoxypropyl)-5,9,9-trimethyl-6,7-
benzomorphan hydrochloride 

0.35 g (1.0 mMol) of (+)-(1R,5R,2"R)-2'-hydroxy-2-(2-
methoxypropyl)-1'-nitro-6,7-benzomorphan hydrochloride 
(Example 90) are hydrogenated in 40 ml of methanol in 
the presence of 0.1 g of palladium/charcoal (5% Pd) for 
4 hours under a hydrogen pressure of 5 bar at ambient 
temperature. After the catalyst has been filtered off 
the reaction mixture is evaporated down in a rotary 
evaporator, finally at 80°C under a total water jet 
vacuum and the residue is crystallised from 10 ml of 
ethanol. After cooling in an ice bath the crystals are 
suction filtered, washed with an ethanol/ether mixture 
and dried at 80°C. The title compound is obtained in a 
yield of 0.17 g (52.7% of theory) with a melting point 
of 2a2°c (after slow·_ decomposition from 250°C) and a 
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specific rotation of [a]~= -128.3° (c = 1, CH30H). 

4.3.22 Example 94 

(-}-(1R,5S,2"R)-3'-amino-2 1-hydroxy-2-(2-

methoxypropyl}-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride 

Starting from 0.39 g (1.0 mMol} of (-}-(1R,5S,2 11 R)-2 1-

hydroxy-2-(2-methoxypropyl)-31-nitro-5,9,9-trimethyl-

6,7-benzomorphan hydrochloride (Example 91) the title 

compound is obtained analogously to Example 93 in a 

yield of 0.27 g (76.1% of theory) with a melting point 

of 268°C (decamp.) and a specific rotation of [a]~= 

-99.7° (c = 0.5, CH30H}. 

4.3.23 Example 95 

(-)-(1R,5R,2 11 R)-1 1 ,3 1 -diamino-2 1 -hydroxy-2-{2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride 

Starting from 0.10 g (1.63 mMol) of (+)-{1R,5R,2 11 R)-

11 ,3'-dinitro-2'-hydroxy-2-{2-methoxy-propyl)-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride (Example 92) 

the title compound is obtained analogously to Example 93 

in a yield of 0.20 g (33.2% of theory} with a melting 
. . 

point of 228°C (decamp.) and a specific rotation of 

[a]~5 = -111.7° (c = 0.5, CH30H). 

4.3.24 Example 96 

(-)-(1R,5S,2 11 R)-3'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

The diastereomixture obtained according to Example 67 

consisting of (-)-(1R,5S,2 11 R)- and (+)-(1S,5R,2"R)-2-(2-

methoxypropyl)-3'-nitro-5,9,9-trimethyl-6,7-benzomorphan 

(3.7 g) is dissolved in 75 ml of methanol and 

hydrogenated in the presence of 0.8 g of 
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palladium/charcoal (5% Pd) under a hydrogen pressure of 

5 bar· and a temperature of 20°C until the uptake of 

hydrogen ceases (about 3 hours) . In thin layer 

chromatography (silica gel 60, chloroform/methanol/cone. 

ammonia 90:10:0.5) it is found that the 3'-nitro 

compounds (Rf = 0.73) have reacted completely to form 

the corresponding 3'-amino-compounds (Rf = 0.61). After 

the catalyst has been filtered off the reaction mixture 

is evaporated down in a rotary evaporator, finally at 

80°C under a total water jet vacuum. The residue 

(3.l_g) is subjected to column chromatography on 600 g 

of silica gel analogously to Example 2. The separation 

of the diastereomeric 3'-amino-compounds is monitored by 

thin layer chromatography (silica gel 60, 

chloroform/methanol/cone. ammonia 95:5:0.1, developed 

twice) . The title compound with the smaller Rf value of 

0.63 is obtained in a yield of 0.95 g as the evaporation 

residue of the corresponding eluates with a specific 

rotation of [a]~= -39.8° (c = 1, CH30H) which has 

hitherto resisted all attempts at crystallisation. 

4.3.25 Example 97 

(+)-(1S,SR,2"R)-3'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

In the separation of the diastereomers by column 

chromatography described above (Example 96) the 

substance with the greater Rf value of 0.69 obtained is 

the title compound in the form of the evaporation 

residue of the eluates in question (1.0 g, specific 

rotation: [a]~= +104 (c = 1, CH30H)), which has hitherto 

withstood all attempts at crystallisation. 

! ~ 



4.3.26 

- 78 -

Example 98 

(+)-(1S,5R,2"S~-3'-amino-2-(2-methoxypropyl)-

5,9,9-trimethyl-6,7-benzomorphan 

a) 3'-nitro-precursor (mixture of diastereomers) 

Starting from 5.2 g·(o.02 mol) of (±)-3'-nitro-5,9,9-

trimethyl-6,7-benzomorphan and 5.36 g (0.022 mol) of 

(S)-2-methoxypropyl-p-toluene-sulphonate, a mixture of 

the two expected diastereomeric bases is obtained 

analogously to Example 67 and is purified by filtration 

over aluminium oxide, resulting in 4.7 g of purified 

base mixture. 

b) 3'-amino-compounds (mixture of diastereomers) 

The 3'-nitro-precursor (4.7 g of purified mixture of 

diastereomers) is hydrogenated analogously to Example 96 

to form the corresponding 3'-amino compounds (3.7 g of 

mixture of diastereomers) . 

c) Separation of the title compound by column 

chromatography 

The mixture of diastereomeric 3'-amino-compounds (3.7 g) 

is separated by column chromatography on silica.; gel 

analogously to Example 96. The title compound with the 

smalle~ Rt value of 0.63 is obtained in a yield of 1.0 g 

as the evaporation residue of the eluates in question 

with a specific rotation of Calif= +40.5° (c = 1, CH30H), 

which has hitherto withstood all attempts at 

crystallisation. 

1:; 
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4.3.27 Example 99 

(-) -·( lR, ss, 2 11 s) ....: 3' -amino-2- ( 2-methoxypropyl) -

5,9,9-trimethyl-6,7-benzomorphan 

In the column chromatography described above (Example 

98) the title compound is obtained as the second 

substance with the greater Rf value of 0.69, in the form 

of the evaporation residue of t~e eluates in question in 

a quantity of 1.1 g, specific rotation: [a]~= -105° 

{c = 1, CH30H), and has not hitherto crystallised. 

4.3.28 Example 100 

(-)-(1R,5S,2"R)-3'-acetamido-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

0.95 g {3.14 mMol) of (-)-(1R,SS,2"R)-3'-amino-2-(2-

methoxypropyl)-S,9,9-trimethyl-6,7-benzomorphan {Example 

96) are acetylated analogously to Example 85. The 

acetylation product is purified by filtration over 

aluminium oxide analogously to Example 65. In thin 

layer chro~atography (silica gel 60, 

chloroform/methanol/cone. ammonia 90:10:0.5) the 

starting compound has an Rt value of 0.64 and the 

acetylation product has an Rf value of 0.57. The 

evaporation residue {0.69 g), which has hitherto 

~resisted all attempts at crystallisation, has a specific 

rotation of [a] ~5 = -53. 6° (c = 1, CH30H) • 

4.3.29 Example 101 

(+)-(1S,5R,2"R)-3'-acetamido~2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

oxalate 

Starting from 1.0 g (3.31 mMol) of (+)-(1S,5R,2"R)-3'­

amino-2-{2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan {Example 97) the title compound is obtained 

analogously to Example 100. The evaporation residue of 
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the substance (0.5 g) purified over aluminium oxide is 

crystallised in the form of the oxalate analogously to 

Example 83. The title compound is obtained in a yield 

of 0.4 g (27.8% of theory) with a melting point of 148°C 

{decamp.) and a specific rotation of [a]~= +39.3° 

(c = 1, CH30H). 

4.3.30 Example 102 

(+)-(1S,SR,2"S)-3'-acetamido-2-(2-methoxy­

-propyl)-5,9,9-trimethyl-6,7-benzomorphan 

Starting from 1.0 g (3.31 mMol) of {+)-(1S,SR,2"S)-3'­

amino-2-(2-methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan (Example 98} the title compound is obtained 

analogously to Example 100 as a non-crystallising 

evaporation residue (0.6 g, 41.7% of theory) with an Rt 

value of 0.57 and a rotation of [a]~= +52.8° (c = 1, 

CH30H} • 

4.3.31 Example 103 -
( - ) - ( lR, SS, 2 !' S) -3' -ace~amido-2- (2-metho,xy-

propyl) -S, 9, 9-trirnethyl-6, 7-benzornorphan 
. . 

oxalate 

Starting from 0.95 g (3.14 mMol) of (-)-(1R,SS,2"S)-3'­

amino-2-(2-methoxypropyl)-S,9,9-trimethyl-6,7-

benzomorphan (Example 99) the title compound is obtained 

analogously to Example 101 in a yield of 0.7 g (51.1%) 

with a melting point of 148°C {decomp.} and a specific 

rotation of [aJt5 = -39.2° (c =:: 1, CH30H). 

4.3.32 Example 104 

(-)-(1R,SS~2"R)-3'-methoxy-2-(2-methoxy­

propyl}-5,9,9,2'-tetramethyl-6,7-benzornorphan 

hydrochloride 

Starting from 0.71 g (2 rnMol) of (-)-(1R,SS,2 11 R)-3'-

ii 



.... ---.. --,--·····-·----~ 

r 13 AUG 1999 j 
Ls. .. ~--~--

- Bl -

hydroxy-2-(2-methoxypropyl)-5,9,9,2'-tetramethyl-6,7-

benzomorphan hydrochloride (Example 53) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.38 g (52.0%) with a melting point of 

221-224°C and a specific rotation of [a]~= -82.6° 

(c = 1, CH30H). 

4.3.33 Example 105 

(+)-(1S,5R,2"R)-3'-methoxy-2-(2-methoxy­

propyl)-5,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of {+)-(1S,5R,2 11 R)-3'­

hydroxy-2-(2-methoxypropyl)-S,9,9,2'-tetramethyl-6,7-

benzomorphan hydrochloride (Example 54) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.44 g (59.8%) as an amorphous powder with a 

specific rotation of [a)~= +42.2° (c = 1, CH30H). 

4.3.34 Example 106 

(+):-(1S,SR,2"S)-3'-methoxy-2-(2-methoxy­

propyl)-S,9,9,2'-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of {+)-(1S,5R,2"S)-3'­

hydroxy-2-(2-methoxypropyl)-5,9,9,2'-tetramethyl-6,7-

benzomorphan hydrochloride (Example 55) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.40 g (54.7%) with a melting point of 

221-224°C and a specific rotation of [a]~= +81.7° 

(c = 1, CH30H). 

ii 
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Example 107 

(-)-(1R,5S,2"S)-3 1-methoxy-2-(2-methoxy­

propyl)-5,9,9,21-tetramethy~-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of (-)-_(1R,5S,2"S)-3'­

hydroxy-2-(2-methoxypropyl)-5,9,9,~1-tetramethyl-6,7-

benzomorphan hydrochloride (Example 56) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.42 g (56.1%) as an amorphous powder with a 

specific rotation of (a]~5 = -41.0° (c = 1., CH3C?H). 

4.3.36 

-.... 
""· 

Example 108 

(-)-(1R,5S,2 11 R)-2 1 -me~hoxy-2-(2-methoxy­

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of (-)-(1R,5S,2"R)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9,31-tetramet~yl-6,7-

benzomorphan hydrochloride (Example 57) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.36 g (49.3%) with a melting point of 

221-224°C and a specific rotation of (a]~5 = -112.2° 

(c = 1, CH30H). 

4.3.37 Example 109 

(+)-(1S,5R,2"R)-2 1-methoxy-2-(2-methoxy­

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.71 g (2 mMol) of (+)-(1S,5R,2 11 R)-2 1-

hydroxy-2-(2-methoxypropyl)-5,9,9,31-tetramethyl-6,7-

benzomorphan hydrochloride (Example 58) the title 

compound is obtained analogously to Example 73 in a· .. 

yield. of 0.39 g (53.0%) as an amorphous powder with a 

specific rotation of (a]~5 = +72.4° (c = 1, CH30H). 
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Example 110 . 

(+)-(1S,5R,2"S)-2 1-methoxy-2-(2-methoxy­

propyl)-5,9,9,31-tetramethyl-6,7-benzomorphan 

hydrochloride 

Starting from 0.64 g {2 mMol) of {+)-(1S,5R,2"S)-2'­

hydroxy-2-(2-methoxypropyl)-5,9,9,3'-tetramethyl-6,7-

benzomorphan hydrochloride {Example 59) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.45 g (61.5%) with a melting point of 

228-229°C and a specific rotation of [a]~= +111.5° 

{c = 1, CH30H) • 

4.3.39 Example 111 

(-)-(1R,5S,2"S)-2'-methoxy-2-{2-methoxy­

propyl)-5,9,9,3'-tetramethyl-6,7-benzomorphan 

hydrochloride. 

Starting from 0.71 g (2 mMol) of (-)-(1R,SS,2 11 S)-2'-

- hydroxy-2-{2-methoxypropyl}~S,9,9,3'-tetramethyl-6,7-

benzornorphan hydro.chloride (Example 60) the title 

compound is obtained analogously to Example 73 in a 

yield of 0.40 g {53.4%) as an amorphous powder with a 

specific rota.tion of (a] ~s = -71. 8° (c = 1., CH30H} • 

4.3.40 Example 112 

(-)-(1R,5S,2"R)-3 1 -hydroxy-2 1-methoxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrobrornide 

Starting from 3.56 g .(10 mMol) of (-)-{1R,SS,2 11 R)-2',3'­

dihydroxy-2-(2-methoxypropyl)-S,9,9-trimethyl-6,7-

benzornorphan hydrochloride (Example 61) a· mixture of the 

two isomeric monomethoxy derivatives and the dirnethoxy 

derivative is obtained analogously to Example 73, except 

with two equivalents of sodium hydride, and this mixture 

is separated by column chromatography on 100 times the 
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quantity of silica gel analogously to Example 2 [eluant: 

dichloromethane/isopropanol/conc. ammonia 97:3:03). The 

compound which runs out as the middle substance 

(Rf = 0.73) is crystallised as the hydrobromide. The 

title compound is obtained in a yield of 0.62 g (15.0%) 

with a melting point of 212°c (decamp.) and a specific 

rotation of [a] ~5 = -78. 4 ° (c = O. 5; CH30H) . 

4.3.41 Example 113 

(-)-(1R,SS,2"R)-2'-hydroxy-3'-methoxy-2-(2-

methoxypropyl)-5,9,9-trimethyl-6,7-

benzomorphan hydrobromide 

The slower running substance (Rf = o.~8) separated off 

in Example 112 is precipitated as the hydrobromide. The 

title compound is obtained in a yield of 0.88 g (21.2%) 

with a melting point of 235°C {decomp.) and with a 

specific rotation of [a]~= -93.1° (c = 0.5; CH30H). 

4.3.42 Example 114 

(-)-(1R,SS,2 11 R)-2',3'-dimethoxy-2.,...(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The faster running substance (Rf = 0.86) separated off 

in Example 112 is precipitated as the hydrochloride. 

The title compound is obtained in a yield of 0.87 g 

(22.7%) with a melting point of 193°C (decomp.) and a 

specific rotation of [a] ~5 = -93. 2° (c = O. 5; CH30H) . 
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4.4 Compounds (1) by special methods 

4.4.1 Example 115 

(-)-(1R,SS,2 11 R)-2 1 -hydroxy-2-(2-hydroxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

1.5 g (3.60 mMol) of (-)- (1R,SS,2"R)-~- (2-

benzyloxypropyl)-2'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 43) are dissolved in 

75 ml of methanol and hydro~enated in the presence of 

palladium hydroxide on activated charcoal (0.6 g of 

moist "Pearlman catalyst") under a hydrogen pressure of 

5 bar and at a temperature of 70°C until completely 

reacted.(about 6.2 hours). Then the catalyst is 

filtered off and the filtrate is evaporated down in a 

rotary evaporator, finally at 80°C under a total water 

jet vacuum. The residue is dissolved in 10 ml of 

methanol and 30 ml of diethylether are added to the 

solution. The crystals precipitated are left to stand 

for ·about 12 hours at ambient temperature, then suction 

filtered, washed first with an ethanol/ether mixture 

(1:1), then with ether, and dried at 80°C. The title 

compound is obtained in a yield of 1.0 g (85.5% of 

theory) with a melting point of 276° (decomp.) and a 

specific rotation of [a]i5 = -127.4° (c = 1, CH30H}. 

4.4.2 Example 116 

(+)-(1S,5R,2"S)-2'-hydroxy-2-(2-hydroxy­

propyl)-5,9,9-trimethyl-6,?-benzomorphan 

hydrochloride 

Starting from 1.5 g (3.6 mMol) of (+)-(1S,SR,2"S)-2-(2-

benzyloxypropyl)-2'-hydroxy-5,9,9-trimethyl-6,7-

benzomorphan hydrochloride (Example 44) the title 

compound is obtained analogously to Example 115 in a 

yield of 1.0 g (85.5% of theory) with a melting point of 
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276° (decamp.) and a specific rotation of [a)~= +126.8° 

( c = 1 I CH30H) . 

4.4.3 Example 117 

(-)-(1R,5S,2 11 S)-2 1 -hydroxy-2-(2-hydroxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The diastereomer remaining in the mother liquor 

according·to Example 44 (3.17 g of evaporation residue) 

is hydrogenated analogously to Example 115. The title 

compound is obtained in a yield of 1.5 g (56.2% of 

theory) with a melting point of 247°C (decamp.) and a 

specific rotation of [a] ~5 = -86. 8° (c = 1, CH30H) . 

4.4.4 Example 118 

(+)-(1S,SR,2"R)-2'-hydroxy-2-(2-hydroxy­

propyl)-S,9,9-trimethyl-6,7-benzomorphan 

hydrochloride 

The diastereomer remaining in the moth~r liquor 

according to Example 43 (3.17 g of evaporation residue) 

is hydrogenated analogously to Example 115. The title 

compound is obtained in a yield.of 1.5 g (56.2% of 

theory) wit~ a melting point of 247°C (decamp.) and a 

specific rotation of (a] ~5 = +86. 4 ° (c = 1, CH30H) . 

4.4.5 Example 119 . 

(+)-(1R/S,5S/R,2"S)-2'-fluoro-2-(2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

oxalate 

a) Starting compound: (lR/S, 5S/R, 2"S) -2' -fluoro-2- (2-

methoxypropionyl) -5, 9, 9-trimethyl-6, 7-benzomorphan 

(mixture of diastereomers) 

5.94 g (0.02 mol) of (±)-2'-nitro-5,9,9-trimethyl-6,7-



_,.....,:.s--· ·--· -· -··-· ... ('- :. 

f f~~i;:.=t ,_·~·,; ·.·?J~~·t· .. 
r.,;~; .. - ... ·- ••'-' ••= • •. • I ~ • •' "•: 

- 87 -

benzomorphan hydrochloride are acylated analogously to 

Example 32 with 2.68 g {0.22 mol) of {S)-2-

methoxypropionic acid chloride. The acylation product 

thus obtained (7.0 g) is hydrogenated as described 

therein to form the corresponding 2'-amino-analogue. 

This latter is reacted, using methods known from the 

pr~or art [T.L. Fletcher and M.J. Namkung, Chem. and 

Ind . .J..2..2l.., 179] to form the corresponding 2'-fluoro 

derivative (5.7 g). This results in a mixture of the 

expected diastereomers, which cannot be separated by 

thin layer chromatography (Rf= 0.73, silica gel, 

chloroform/methanol/cone. ammonia 90:10:0.5). 

b) Reaction to obtain the title compound 

1.58 g (5 mMol) of the precursor are reduced with 

lithium aluminium hydride (LiAlH4 ) to form the tit~e 

compound analogously to Example 32 and purified by 

column chromatography on silica gel as described 

therein. The evaporation residue of the eluates with 

the purified substance (0.4 g; Rf = 0.78) is 

crystallised as the oxalate analogously to Example 83. 

The title compound is obtained in a yield of b.35 g 

(17.7% of theory) with a melting point of 165°C 

(decomp.) and with a rotaton of [a)~= +9.7° (c = 1, 
CH30H) . The subst;nce consists of a mixture of the 

expected diastereomers {(1R,5S,2"S}- and (1S,SR2"S)­

compound) in a ratio of about 1:1 (determined by 1H-NMR 

spectroscopy) . 

4.4.'6 Examp~e 120 

(-)-(1R/S,SS/R,2"R)-2 1 -fluoro-2-{2-methoxy­

propyl)-5,9,9-trimethyl-6,7-benzomorphan 

oxalate 

a) Starting compound: (1R/S,SS/R,2 11 R)-2'-fluoro-2-(2-

methoxypropionyl)-5,9,9-trimethyl-6,7-benzomorphan 
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\mixture of diastereomers) 

Starting from 2.97 g (0.01 mol) of (±)-2'-nitro-5,9,9-

trimethyl-6,7-benzomorphan hydrochloride, a mixture of 

the expected diastereomeric 2 1 -fluoro-2-(2-

methoxypropionyl)-5,9,9-trimethyl-6,7-benzomorphans is 

obtained, using 1.34 g (0.011 mol) of (R)-2-methoxy­

propionic acid chloride (reaction sequence as in Example 

119) . These diastereomers cannot be separated by thin 

layer chromatography (Rf = 0.73, silica gel, 

chloroform/methanol/cone. ammonia 90:10:0.5), yield: 

2.9 g. 

b) Reaction to form the title compound 

2.9 g (9.2 mMol) of the above precursor are reduced with 

lithium aluminium hydride analogously to Example 119 to 

obtain the title compound. The reaction produ~t is 

purified as described therein~ The evaporation residue 

of the pure fractions (0.9 g) is crystallised as the 

oxalate analogously to Example 98. The titl~ compoun~ 

is obtained in a yield of 0.88 g_(22.3% of theory) with 

a melting point of 169°C (decomp.) and a specific 

rotation of [a]~= -9.5° (c = 1, CH30H) in the form of a 

mixture of the expected diastereomers ((1R,5S,2"R)- and 

(1S,5R,2"R)-compounds). 
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·Claims 

1. Benzomorphans of general formula I 

(I) 

wherein 

X denotes oxygen or sulphur; 

R1 denotes C 1_a-alkyl, C 3_6-alkenyl, C 3_6-alkynyl, an 

aromatic group having 6 to 10 carbon atoms, 

also in combinations- it being possible for the 

aromatic moeity to be substituted by one or 

more lower alkyl group(s), alkoxy group(s), 

ni tro group ( s) , amino group ( s) and/ or one or 

more halogen atom(s) which may be identical to 

or different from one another; 

R2 denotes hydrogen, C1_a-alkyl, C3_ 6-alkenyl, C3_6-

alkynyl, an aromatic group having 6 to 10 

carbon atoms, also in combinations, it being 

possible for the aromatic moeity to be. 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitro group(s), 

amino group(s), and/or one or more halogen 

atom(s), which may be identical to or different 

from one another; 

an aryl group bound to an alkylene chain and 

having 7 to 14 carbon atoms, whilst the 

aromatic moeity may be substituted with one or 

111111111111111111111111111111 
* C L M S * 
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RJ 

R4 

Rs 

R6 

more lower alkyl group(s), alkoxy group(s), 

nitro group(s), amino group(s) and/or one or 

more halogen atom(s), which may be identical to 

or different from one another; 

denotes hydrogen, C1_6-alkyl; 

denotes Ci_8 -alkyl; 

denotes Ci_8-alkyl; 

denotes Ci_8-alkyl, an aromatic group having 6 

to 10 carbon atoms, also in combinations, it 

being possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitro group(s), 

amino group(s), and/or one or more halogen 

atom(s), which may be identical to or different 

from one another; 

R7 and R8 independently of each other represent 

hydrogen, Ci_8 -alkyl, halogen, -OH, C1 _8 -alkoxy, 

an 0-benzoyl or 0-alkyl carbonyl group with one 

straight-chained or branched lower alkyl group 

having 1 to 6 carbon atoms, wherein the alkyl 

group may optionally .. be substituted with one or 

more halogen atom(s) which may be identical to 

or different f~om one another, -CN, -N02 , NH2 , 

-NH(Ci_8-alkyl), -N(Ci_8 -alkyl) 2 , wherein the 

alkyl groups may be identical or different, 

-NH-acyl or -N-acy~-(Ci_8 -alkyl), wherein acyl 

represents benzoyl or an alkyl carbonyl group 

with a straight-chained or branched lower alkyl 

group having 1 to 6 carbon atoms, whilst the 

alkyl group may optionally be substituted with 

one or more halogen atom(s) which may be 

identical to or different from one another, 

' 1111111111111 11111 lflfl ff f 111 * C L M S * 
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the stereoisomeres thereof as well as the acid 

addition salts thereof, with the proviso that if 

x denotes oxygen; 
R1 denotes C1 _3-alkyl, C3-alkenyl, C3 -alkynyl; 

R2 denotes hydrogen, C1 _4 -alkyl, C3- and C4-alkenyl; 

R3 denotes hydrogen, C1_3-alkyl; 

R4 denotes methyl; 
Rs denotes methyl; 
R6 denotes C1 _4-alkyl or phenyl 

and one of the two substituents R7 or Rs denotes 

hydrogen, the remaining substituent R7 or Rs in the 2'­

position must not denote hydrogen, hydroxy, C1_3-alkoxy 

0-acyl. 

2. Benzomorphans according to claim 1 wherein 

X denotes oxygen, sulphur; 

R1 denotes methyl, ethyl, propyl, isopropyl, 

phenyl; 

R2 denotes methyl, ethyl, propyl, isopropyl, 

allyl, propargyl, phenyl, benzyl; 

R3 denotes hydrogen, C1_4-alkyl; 

R4 denotes methyl, ethyl, propyl, isopropyl; 

Rs denotes methyl, ethyl, propyl, isopropyl; 

R6 denotes methyl, ethyl, prbpyl, isopropyl, 

phenyl; 

R7 denotes fluorine, chlorine, hydroxy, lower 

alkyl, C1 _3-alkoxy, an 0-benzoyl or 0-alkyl 

carbonyl group with one straight-chained or 
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branched lower alkyl ~roup having 1 to.6 carbon 
atoms, wherein the alkyl group may optionally 
be substituted with one or more halogen atom(s) 
which may be identical to or different from one 

another; 

Ra denotes hydrogen, lower alkyl, hydroxy or 

C1-a-alkoxy 

the.stereoisomers and acid addition salts thereof. 

3. Benzomorphans according to claim 1 

wherein 

x 

Rl 

R2 

. R3 

R4 

Rs 

R6 

denotes oxygen; 

denotes methyl, ethyl; 

- denotes methyl, ethyl; 

denotes hydrogen; 

denotes methyl, ethyl; 

~ 

denotes methyl, ethyl; 

denotes methyl, ethyl; 

denotes hydroxy, methyl, methoxy, an 0-benzoyl 
or 0-alkyl carbonyl group with one straight­
chained or branched lower alkyl group having 1 

to 6 carbon atoms, wherein the alkyl group may 
optionally be substituted with one or more 
halogen atom(s) which may be identical to or 
different from one another; 

Ra denotes hydrogen, methyl, ethyl, hydroxy or 

· I llllllf 111111 1111111111 II 1111 
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the stereoisomers and acid addition salts thereof. 

4.. Benzomorphans according to claim 1 

wherein 

x denotes oxygen; 

Rl denotes methyl; 

R2 denotes methyl; 

R3 denotes hydrogen; 

R4 denotes methyl; 

Rs denotes methyl; 

R6 denotes methyl; 

R7 denotes hydroxy, methyl, methoxy, acetoxy; 

Rs denotes hydrogen, methyl, hydroxy or C1_3-alkoxy 

the stereoisomers and acid addition salts thereof. 

5. Benzomorphans according to claim 1 

wherein 

X denotes oxygen; 

R1 denotes methyl; 

R2 denotes methyl; 
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.R4 denotes methyl; 

R5 denotes methyl; 

R6 denotes methyl; 

R7 denotes hydroxy, methyl, methoxy, acetoxy; 

Rs denotes hydrogen, methyl, hydroxy, methoxy or 

ethoxy, 

whilst R7 is in the 3'-position and Rs is in the 2'­

position and the 2"-carbon atom has the R-configuration, 

as well as the acid addition salts thereof. 

6. (-) - ( lR, SS, 2 "R) -3' -hydroxy-2- (2-methoxypropyl) -

5,9,9-trimethyl-6,7-benzomorphan and the acid addition 

salts thereof. 

7. Pharmaceutical'preparations, characterised in that 

they contain a compound according to one of claims 1 to 

6 or an acid addition salt thereof together with 

conventional excipients and carriers. 

8. Use of compounds according to one of claims 1 to 6 

in pharmaceutical compositions. 

9. Use of compounds of general formula I 

wherein 

X denotes oxygen or sulphur; 

R1 denotes C1 _8 -alkyl, c 3_ 6 -alkenyl, 

C3 _6 -alkynyl, an aromatic group having 6 to 10 

carbon atoms, also in combinations, it being 

1111111111111111111 11111111111 
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,.,,..__ . ..,...,._ •.. _____ _J possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitro group(s), 

amino group(s), and/or one or more halogen 

atom(s), which may be identical to or different 

from one another; 

R2 denotes hydrogen, Ci-a-alkyl, 

C3_6-alkenyl, 

R3 

R4 

Rs 

R6 

C3_6-alkynyl, an aromatic group having 6 to 10 

carbon atoms, also in combinations, it being 

possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitro group(s}, 

amino group(s), and/or one or more halogen 

atom(s), which may be identical to or different 

from one another; 

an aryl group bound to an alkylene chain and 

having 7 to 14 carbon atoms, wherein the 

aromatic moeity may be substituted with one.or 

more lower alkyl group(s), alkoxy group(s), 

nitro group(s), amino group(s), and/or one or 

more halogen atom(s), which may be identical to 

or different from one another. 

denotes hydrogen, C1-6-alkyl; 

denotes C1-a-alkyl; 

denotes Ci-a-alkyl; 

denotes Ci-a-alkyl, an aromatic group having 

to 10 carbon atoms, also in combinations, it 

being possible for the aromatic moeity to be 

substituted with one or more lower alkyl 

group(s), alkoxy group(s), nitro group(s), 

amino group(s), and/or one or more halogen 
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' -
·~~-·j atom(s), which may be identical to or different 

from one another; 

R7 and R8 independently of each other represent 

hydrogen, Ci_8 -alkyl, halogen, 

-OH, Ci_ 8 -alkoxy, 

an 0-benzoyl" or 0-alkylcarbonyl group with one 

straight-~hained or branched lower alkyl group 

having 1 to 6 carbon atoms, wherein the alkyl 

group may optionally be substituted with one or 

more halogen atom(s) which may be identical to 

or different from one another, 

-CN, -N02, 
NH2, -NH (Ci_ 8 -alkyl), 

-N(Ci_8 -alkyl) 2 whilst the alkyl groups may be 

identical to or different, 

-NH-acyl or -N-acyl-(Ci-C8 -alkyl), wherein acyl 

is benzoyl or an alkyl carbonyl group with a· 

straight-chained or branched lower alkyl group 

having 1 to 6 carbon atoms, whilst the alkyl 

group may optionally be substituted with one or 

more halogen atom(s} which may be identical to 

or different from one another, 

the stereoisomers and the acid addition salts thereof 

for preparing a medicament for th6:_. therapeutic treatment 

of cerebral ischaemia of various 'origins, epilepsy and 

neurodegenerative diseases. 

10. 

I 

Process for preparing compounds of general formula 

(I) 
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wherein the substituents R1 to R8 have the meanings given 
in claim l, 

characterised in that either 

a) the benzomorphans of general formula II (wherein 

R4
, R5 and R6 are· as hereinbefore defined and R9 and 

R10 either have the same meaning as R7 and R8 or 

represent substituents which can be converted into 

the latter in known manner, in inert solvents in 

known manner, optionally in the presence of an acid 

binding agent) are reacted with carboxylic acid 

derivatives of general formula 4 wherein Y 

represents a leaving group capable of being 

substituted by a secondary amino group, selected 

from the group comprising halogen, hydroxy, 

OC(O)alkyl, 0-acyl, OS02alkyl and OS02aryl and R1 , 

R2 and R3 and X are as hereinbefore defined, 

and the resulting acid amide 3 is subsequently 

reduced in an inert solvent, in known manner, to 
obtain the amine of general formula 6 

(6) 

I 1111111111111 11111 1111111 1111 
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the substituents R9 and R10 are 
convert~d into R1 and R8 and the product (1) is 
isolated f.rom the reaction mixture 

or 

b) benzomorphans of general formula 2 

wherein R4
, R5 and R6 are as hereinbefore defined 

and R9 and R10 either have' the.same meanings as R7 

and R8 or represent substituents which can be 
converted into the latter in known manner, in inert 
solvents in known manner, optionally in the 
presence of an acid binding agent, are reacted with 

" , 

an alkylating. agent of general formula s wherein z 
represents a leaving group, which can be 
substituted by a secondary amino group, selected 
from the group comprising halogen, such as Cl, Br 
and I, or arylsulphonates OS02aryl, such as 
tosylate or alkylsulphonates, e.g. 
methanesulphonate or halomethanesulphonate or a 
sulphate group, to obtain the tertiary amine of 
type 6 
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(6) 

and optionally the substituents R9 and R10 are 

converted into R
7 

and R8 and the reaction product is 
isolated. 
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New Benzomorphans and their use as 
Ppa:rmaceutical Compositio~S. 

Abstract 
The present invention relates to new benzomorphan 

derivatives of general formula I 

R1 

I 2 
N-CH2-C -X-R 

4 '-.·R3 R . 
Rs 

R6 

{I} 

their preparation and their use as pharmaceutical 

compositions for treating cerebral ischaemia of various 

origins, epilepsy and neurodegenerative diseases. 
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