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Biqh purity (1R,2S,4Rl-<->-2-cc2•­

-{N,N-dimethVlpdno}-ethozy) 1-2- Cphenyll -1,7.7-

-tri- Cmethyll~bic:YcloC2.2.llheptane and 

pharmaceutically accept&hle acid add.ition 

salts thereof and a process for the preparation 

of these compou:nds as well as aedicam,e;nts 

containing 1 or more of these compounds and 

their use 

10 The invention relates to high purity (1R,2S,4R)-(-)-2-

-[(2'-{N,N-d:imethylamino}-ethoxy)]-2-[phenyl]-1,7,7-tri-

-[methyl]-bicyclo[2.2.1lheptane and pharmaceutically 

acceptable acid addition salts thereof and a process for 

the preparation of these compounds as well as medicaments 

15 containing 1 or more of these compounds and their use. 

The 2-(E)-butenedioate Cl : 1) salt (fumarate) of 

(ll,2S,4R}-(-)-2-[(2';_{N,N-dimethylamino}-ethoxy)]-2-

-~phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.1]heptane ~f 

20 Foxmula 

25 

30 

O~N/ 
I 

I 

is a known anxiolytic active principle having the INN 

"deramciclane fumarate•. 

The compound of Fo:cmula I falls under the general 

35 Formula I of Hungarian patent No. 179,164 but has not been 

actually and explicitly disclosed in this patent 

specification, nor the preparation thereof has been 



5 

10 

W000/68183 PCT/lllJ00/00044 

- 2 -

exemplified.~ According to JlUllgarianpat~t 110. 179,164·the 
alkanol amine cyclo~lltYl ethers ~f .· its gen~al Formula .·I 
are prepared by :reacting (+) -1, 7, 7-tri-Cmethyl"l - · 
-bicycle [2 .2 .iJheP.tan•-2-one, i. ·· e. (+)-camphor of Formula 

II 

with the corresponding organic metal com.pound, subjecting 
the adduct obtained to hydrolysis and introducing Qnto the 

15 hydroxy group of the product obtained the basic side chain 
by etherification. As organic metal compound a Gri~rd 
compound or an organic alkali metal compound, preferably 
lithium or sodium compound,. is used·. 

20 The preparation of the compound of Fo:rmula I has been 
actually disclosed in Hungarian patent No. 212,574. The· 
essence of this process is that purification of the product 
is carried out at a later stage of the synthesis. According 
to the process (+)-camphor of Formula II is subjected to 

25 Grignard reaction with phenyl magnesium bromide in diethyl 
ether to give (lR,2S,4R) - (-) -2- [phenyl] -1,.7,7.-tri- [methyl] -
-bicyclo[2.2.1]heptane-2-ol of Formula 

30 

III 

35 
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with a yield of 28% (according to GC). The compound 

(1R,2S,4R)-(-)-2-[phenyl]-l,7,7-tri-[methyl]­

-bicyclo[2.~.l]heptane-2-ol of Formula XXI is in the 

~eaction mixture and is not isolated. The complex is 

S ·decomposed, th.e reaction mixture is converted with.out 

purification into the sodium salt by reaction with sodium 

~de or sodium hydride and the sodium salt obtained is 

reacted with anhydrous (2-{chloro}-ethyl)-d:imethylamine 

in toluene as medium. The reaction mixture contains beside 

10 the base (lR,2S,4R)- (-)-2- ((2 •·-{N,N-dimethylamino}­

-ethoxy) J -2- [phenyl] -1, 7, 7-tri- [methyl) -

-bicyclo[2.2.1]heptane of Fo:cmula I (being present in an 

amount of 20 to 30% a considerable amount of 

impurities and starting materials, e.g. unreacted(+)~ 

15 -camphor of Formula II, (1R,2S,4R)-(-)-2-[phenyl]-l,7,7-

-tri-[methyll-bicyclo[2.2.1)heptane-2-ol, l,7,7-tri-

-[methyll-bicyclo[2.2.l]heptane-2-ol and biphenyl, 

triphenyl impurities, etc. The base (1R,2S,4R)-(-)-2-[(2'­

-{N,N-dimethylamino}-ethoxy)J-2-[phenylJ-1,7,7-tri-' 

20 -Cmethyl]-bicyclo[2.2.l]hepta.ne of P'ol:mula I is separated 

from said contaminations by extraction with aqueous 

tartaric acid, whereupon the base is set free and the 

fumarate salt is fox:med. The total amount of unreacted 

(+)-camphor of Po:cmula II and (1R,2S,4R)-(-)-2-[phenyll-

25 -1,7,7-tri-[methyl]-bicyclo[2.2.l)heptane-2-ol of Formula 

III remains in the organic phase of the tartaric acid 

extraction stepi which can be re-used in the Grignard 

reaction after removing the solvent and water (i.e. it can 

be re-circulated into the process). Thus the (+)-camphor 

30 used can be more efficiently utilized; without re­

-circulation only about 16% by weight of the (+)-camphor 

used can be utilized, while in case of a one-fold and 

three-fold re-circulation this value is increased to 22% by 

weight and 25% by weight, respectively. 

35 

It is very important and is to be emphasized that a 

considerable part of (+)-camphor cf Formula II used in the 
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Grignard. reac·ticm: dpf!S. not reac~ ~d thi•. star:ting material 
cannot be technically removed from the desired product 

because of the physical properties of (+)-camphor.and the 
lability of ~e c.~ound (1R.,2S,4R).-(-)-2-[phenyl)-1,7,7-

5 -tri- [methyl) -.bicycle [2 • 2 .1] heptane-2-ol of Formula III 

formed since _compound (1R., 2S, 4R.) - <.-> -2- [phep.yl] -1, 7, 7-tri­

- [methyl] -bicyclo [2. 2. l] heptane-2-ol of For.mula III is 
susceptible to decomposition. For this reason according to 

the process disclosed in Hungarian patent No. 212t574 the 
10 alkylation step always takes place in the presence of (+)­

-camphor of Formula :II. 

The aforesaid gives rise to the drawbacks of the 
process disclosed in Hungarian patent No. 212,574. The 

15 alkali hydrides and amides used in the first step of the 
alkylation reaction fo%'Jll salts not only with the alcohol 
(1R,2S, 4R) - (·) -2-[phenyl] -1, 7, 7-tri- [methyl] -
-bicyclo[2.2.1]heptane-2:-ol of Formula III but also with 

.(+)-camphQr of Formula II and. other compounds con~ining aii 

20 active hydrogen atom being present in the reaction mixture. 

For this reason beside the desired compound (1:R,2S,4R)-(-)­
-2- [ (2' -{N,N-dimethylamino}-ethoxy) l -2- [phenyl] -1,.7, 7-tri-
- Cmethyl] -bicyclo [2 .2 .1] heptane of Formula I further 
alkylated derivativf!s formed, e.g. from unreacted. 

· 25 (+)-camphor,. a~e obtained and the desired compound .. 
(l.R,2S,4R)-(-)-2-[(2'-{N,N-di,methylamino}-ethcxy)l-2-

- [phenyl) -1, 7, 7-tri- [methyl) -bicycle [2 .·2 .1] heptane of 

Poxmula I is to be recovered from a mixture containing such 
impurities and also unreacted compounds (+)-camphor and 

30 (1R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-[methyl]-

-bicyclo[2.2.1]heptane-2-ol of Foxmulae II and III. 
The crude compound (1R,2S,4R)-(-)-2-[(2'­

-{N,N-climethylamino}-ethoxy)J-2-[phenyl]-1,7,7-tri-
- [methyl] -bicyclo [2 • 2 .1] heptane of Formula I can only be 

35 purified, though incompletely, by means of 

recrystallization from dimethyl fo:cmamide. However, with 

the aid of said recrystallization only non-basic 
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contaminations can be completely removed, which do not form 

salts. 

A further disadvantage of recrystallization from 

s dim.ethyl foxmamide is that the traces of the solvent cannot 

be removed from the desired pha:cmaceutical active principle 

to. the required extent. In this regard it is to be noted 

that according to ICB (International analytical require­

meDts accepted by the US, Japan and the EU) the limit of 

10 dim.ethyl fo%mamide is 880 ppm (0.088% by weight). The 

reason for that the dimethyl foxmamide cannot be removed to 

such an extent but a greater amount of it remains in the 

product is the high boiling point of dim.ethyl form.amide, on 

the one hand, and the sensitivity of (1R,2S,4R)-(-)-2-[(2'-

15 -{N,N-dimethylamino}-ethoxy)]-2-[phenyl]-l,7,7-tri-

-[methyl]-bicyclo[2.2.1]heptane of Fonaula I to thenaal 

treatment, on the other hand. 

:It has been found that in case of the alkylation 

20 reaction of (1R,2S,4R)-{)-)-2-[phenyl]-1,7,7-tri-[methyl]­

-bicyclo[2.2.1]heptane-2-ol of Formula I:II carried out with 

(2-{chloro}-ethyl)-dimethylamine (+)-camphor of Po:cm.ula II 

being always present gives rise to the fo%JD&tion of 

considerable amounts of by-products, e.g. (1R,3S,4R)-3-

25 -[(2'-{N,N-dim.ethylamino}-ethyl)]-1,7,7-tri-[methyl]-

-bicyclo[2.2.1lheptane-2-one of Ponaula 

30 
v 

35 
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The .by-product C~R,3S, 4R) -3 '.'" _[ (2 • -{N,.N-dimethylamino}­
-ethyl) J -1, 7,7-tri-·[methyl) -bicyclo [2 .2 .11.heptane-2-one of 
~o:cmula Vis formed as follows:.under the conditions. used 
l,.n the etherification reaction (+)-camphor of Fo:r:mula II 

5 .fo:cms.an alkali salt in position 3 which in turn reacts 
with the (2-{chloro) .... ethyl) -dime"thylamine used as . 
alkylating agent to yield the compound of Formula v .. The 
amount of the by-product of Formula v may be as high as 1 
to 10% • The solubility of the fumarate 2- (E) -

10 -butenedioate Cl : 1) of the compound of (1R,3S,4R)-3-[(2'­
-{N,N-dimethylamino}-ethyl)J-1,7,7-tri-Cmethyll- · 
-bicyclo [2 .2 .1] heptane-2-one of Formula· V i·s approximately 
identical with that of the fumarate of the desired compound 
(1R,2S,4R)-(-)-2-l(2'-{N,N-dimethylamino}-ethoxy)J-2-

15 -[phenylJ-1,7,7-tri-Cmethyll-bicyclo[2.2.1Jheptane of 
Formula I and therefore crystallizes together with the 
fumarate of the compound (1R,2S,4R)-(-)-2-[(2'-{N,N­
-dimethylamino}-etho%y) l -2- (phenyl] -1, 7, 7-tri·- [methyl] -
-bicyclo[2.2.l]heptane of Formula I and contaminates the 

20 desired end product. If the etherification is carried out 
in toluene, as described in Hungarian patent No. 212,574, 
the product ol;>tained after salt .. formation in ethanol 
contains considerable amounts of the impurity (1R,3S,4R)-3-
- [ (2' -{N,N-dimethylamino}-ethyl)] -1, 7, 7-tri.- [methyl) -

25 -bic:yclo[2.2.1Jheptane-2-one of Formula v. 

The salt is a highly unsoluble com.Pound and can be 
recrystallized only from dimethyl fo:cmamide. However, 
recrystallization from dimethyl formamide fails to provide 

30 a compound (1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}­
-ethoxy)J-2-[pheny1J-1,7,7-tri-[methyl]-

35 

-bicyclo[2.2.1]heptane of Formula I in a purity required by 
the Pharmacopoeias for the following reasons: 

a) The product obtained after recrystallization from 
dimethyl for.mamide still contains the compound 
(1R,3S,4R)-3-[(2'-{N,N-dimethylamino}-ethyl)J-
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-1,7,7-tri-[methyl]-bicyclo(2.2.l]heptane-2-one 
of Formula Vin· an amount above the threshold 
value pe:cmitted by Phaxmacopoeia (about 0 .. 5%); 

Dimethyl fo::cmamide has a high boiling point and 

camiot be removed from the product in the 
required degree because at the high temperature 

decomposition of the product takes place. 

A purification to yield products with a purity 

sufficient for medicaments according to the Pharmacopoeias 

could not be attained by known purification processes, such 

as recrystallization from solvents or fractional 
distillation. More specifically, by known processes the 

15 (1R,2S,4R)-(-)-2-((2'-{N,N-dimethylamino}-ethoxy)J-2-

20 

-(phenyl]-l,7,7-tri-(methyl]-bicyclo(2.2.l]heptane of 

Formula I could not be obtained having no more than 0.2 

of (1R,3S~4R)-3-((2'-{N,N-dimethylamino}-ethyl)J­

-1,7,7-tri-[methyl]-bicyclo[2 .. 2.l]heptane-2-one of Fo:cmula 
V but only with more than 0.5% of this impurity. 

Taking into consideration the severe requirements of 
Pha:cmacopoeia, impurities being present in an amount higher 
than 0.2% by weight :may endanger the use of the active 

25 principle for pha%1Daceutical purposes. The impurity 

30 

(l.B.,3S,4R}-3-[(2'-{N,N-climethylamino}-ethyl)]-1,7,7-tri­
-Cmethyl]-bicyclo[2.2.1]heptane-2-one of Poxmula V may 

therefore cause problems in the use of the compound of 

Formula I as active principle. 

As a summary, it can be stated that when purifying the 
(lR,2S,4:R)-(-)-2-[(2 1 -{N,N-dimethylami.no}-ethoxy)J-2-

-[phenyl]-l,7,7-tri-[methyl]-bicyclo[2.2 .. l]heptane of 

FoJ:mUla I prepared by the known method, dimethyl f ormamide 

35 would be the only conceivable solvent. However, this 

recrystallization method is unsuitable for the preparation 

of a pha:cmaceutical active ingredient meeting the 
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requirements of the Phal:macopoeias, because dimethyl 
formamide has such.a high boiling point that; traces thereof 
cannot be removed· .. from the product to a sufficient extent. 
At the high temperature required the compound 

S (1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)]-2-

10 

15 

20 

25 

-[phenyl]-1,7,:7-tri-[methyl]-bicyclo[2.2.l]heptane of 
FoJ:m.Ula I is subject to decomposit~on. 

As already disclosed above, (+)-camphor of Foxmula II 

is present during the alkylation reaction. From (+)-camphor 
as further contamination (1R,4R)•2-[(2'-{NtN­
-dimethylamino}-ethoxy)]-1,7,7-tri-[methyl]-
-bicyclo[2.2.llheptane of Formula 

I 
~N......._ 

0 IV 

is foxmed. If an alkali metal hydride or alkali metal amide 
is used as basic .salt fo:r:ming agent, the amount of the 
contaminati~ (lR,4R) -2- [ (2' -{N,N-dimethylamino}-ethoxy}]-

30 -1,7,7-tri-[methyl]-bicyclo[2.2.1]heptane of Formula IV is 

1 to 10% The compound (1R,4R)-2-[(2 1 -{N,N-

-dimethylam:lno}-ethoxy)]-l,7,7-tri~ [methylJ­
·bicyclo[2.2.llheptane of Formula IV has been known from 
the Prior Art [Yakugaku Zasshi, 75, 1377, (1955); Chem. 

35 Abstr. 9340 (1956)]. The compound (1~,4R)-2-[(2 1 -{N,N­

-dimethylaJDino}-ethoxyll-1,7,7-tri-[methyl]-. 

-bicyclo[2.2.1lheptane of Formula IV is fo:cmed as follows: 

I 
! 

I 
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the alkali metal hydride or alkali metal amide used for 

sodium salt formation in the etherification step reduces 1 

to 10% of (+)-camphor of Fo:caula II to borneol 

~~ich is converted under the reaction conditions used into 

5 the alkali metal salt and said alkali salt enters with 

(2-{chloro}-ethyl)-dimethylamine into an alkylation 

reaction. However, the borneol ether (1R,4R)-2-[(2'-{N,N­

-dimethylamino}-ethoxy)]-1, 7, 7-tri- Cmethyl] -

-bicyclo [2 .2 .1] heptane of Formula IV can be separated from 

10 the desired compound (1R,2S,4R)-(-)-2-[(2'-[N,N­

-dimethylamino}-ethoxy)]-2-[phenyl]-1,7,7-tri-[methyll-

15 

-bicyclo[2.2.l]heptane of Porm.ula I in the course of 

working up the reaction mixture_ 

The problem underlying to the invention is to provide 

(1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)]­

-2-[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.llheptane of 

20 Formula I and pharmaceutically acceptable acid addition 

salts thereof containing amounts of (1R,.3S,4R) -3- [ (2' -

-{N,N-dimethylamino}-ethyl)]-1,7,7-tri-[methyll-

-bicyclo[2.2.l]heptane-2-one of Pormula V small enough to 

meet the requirements of use for phaJ:maceutical purposes 

25 and a process for preparing such compounds without the 

necessity of recrystallization purification steps which 

anyhow would lead only to an insufficient purification and 

would reduce the yield and moreover would have the drawback 

that the residual solvent could not be removed from the end 

30 product to a sufficient extent even by complicated methods, 

as well as medicaments containing 1 or more of these 

compounds and their use. 

Surprisingly the above has been solved by the present 

35 invention which provides a new product that could net be 

prepared by the Prior Art. 
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'l'he present invention is based on the sw:prising 
recognition that if the reaction between the reaction 
mixture containing the compound (lR,2S,4R)-(-)-2-[phEtJ1yll­
-l, 7, 7-tri- [methyl] ·-bicyclo [2. 2 .1) hepta:ne-2-oi of l'o%111Ula 

S III and (2-{chloro}-ethyl)-dimethylamine is carried out in 
the presence of an alkali metal hydride or.alkali metal · 
amide in a medium containing dioxane as solvent, the 
reaction is directed by far in favaur of the formation of 
the desired (1R,2S,4R)-(:.)-2-[(2'-{N,N-dimethylamino}-

10 -ethoxy) l -2- [phenyl) -1, 7, 7-tri- [me.thyll -
-bicyclo [2 .2 .1] heptan.e of Formula I and the by-product 
(1R,3S,4R)-3-[(2'-{N,N-dimethy1amino}-ethyl)J-1,7,7-tri­

. -[methyll-bicyclo[2.2.1Jheptane-2-one of Formula vis 
formed only in a minimal amount. The above recognition 

15 enables the preparation of the desired compound (1R,2S,4R}­
-(-)-2-[(2'-{N,N-dimethyl.amino}-ethoxy)J-2-[phenyl]-1,7,7-
-tri-[methyll-bicyclo[2.2.1Jheptane of Formula I containing_ 
less than 0.2% of compound (lR13S,4R)-3-[(2'­
-{N,N-dimethyla:inino}-ethyl)J-1,7,7-tri-[methyll-

20 -bicyclo[2.2.l]heptan.e-2-one of Formula v. The compound 
(1R;.2S,4R)-(-)-2-[(2'-{N,N-dimethylam.ino}-ethoxy)]-2-
-[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.l)heptane of 
P'o%Dlula I thus obtained directly meets the requirements of 
Pharmacopoeia as regards _the.purity and the content of 

25 residual solvent. 

In the entire text the percentages.regarding the 
contents of the compounds of l'o%JllUlae I an V and of other 
compounds are .the result o·f gas chromatographic analysis 

·30 they being the ratio of the area under the given peak and 
the total area under all the peaks·. 

Hence a subject matter of the invention are 
(1R,2S,4R-(-}-2-[(2'-{N,N-dimethylam.ino}-ethoxy)J-2-

35 ~[phenyl]-1,7,7-tri-[methyl]•bicyclo[2.2.l]heptane of 
Formula 
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5 

O~N./ 

' 
I 

10 

and pharmaceutically acceptable acid addition salts 

15 thereof, characterised by that they contain not·more than 

0.2% of (1R,3S,4R)-3-[(2'-{N,N-dimethylamino}-ethyl)l­

-1,7,7-tri-Cmethyll-bicyclo[2.2.1]heptane-2-one of Formula 

20 

25 

30 

0 

/ 
N 

'· 

v 

or of a pha:cmaceutically acceptable acid addition salt 

thereof. 

The term •pharmaceutically acceptable acid addition 

35 salts• used in the present patent specification means salts 

formed with inorganic acids, e.g. hydrochloric acid, 

hydrobromic acid, sulfuric acid or phosphoric acid, or 
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organic acids, e.g. acetic acid, tartaric acid, succinic 
acid, malic acid, lactic acid, ci"tric acid, ma.leic acid or 

fumaric acid. The salt formed with fumaric acid possesses 

particularly useful properties. 

The (1R,2S,4R)-(-)·2-[(2'-{N,N-dimethylamino}-ethoxy)J­
-2- (phenyl) -1, 7, 7-tri- [methyl] -bicyclo[2 .2 .l)heptane of 

Foxmula z has three asymmetrical centres, namely in 

positions 1, 2, and 4. 

According to a preferred.embodiment of the invention 

there is provided for (lR,2S,4R)-(·)-2-[(2'­

-{N,N-dimethyla:mino}-ethoxy)J-2-[phenylJ-1,7,7-tri-
-(methyl]-bicyclo(2.2.l)heptane fumarate Cl : 1), 

characterised by that it contains not more than 0.2% of 
(1R,3S,4R) -3- [.(2' •{N,N-dimethylamino}-ethyl)] -1, 7, 7-tri­
- [methyl] -l>icyelo [2 .2 .1] heptane-2-one. fumarate (1 : 1) • 

Particularly' preferably the above (1R,2S,4R)-(-)-

20 -2- [ (2' -{N,N-dimethylamino}-ethozy) l -2- [phenyl] -1, 7, 7-tri­

- [methyl) -bicyclo [2 • 2 • ·11 heptane of Formula I and 
" 

pharmaceutically acceptable acid addition salts thereof 
according to the invention are characterised by that they 

contain not more than 0.1%, particularly not more than 

25 0.05%, of the (1R,3S,4R)-3-[(2'-{N,N-dimethylamino}­
-ethyl)]-1,7,7-tri-[methyll-bicyclo[2.2.1lheptane-2-one of 

Foxmula V or of a pharmaceutically acceptable acid addition 
salt thereof. 

30 Purthe%1ll0re particularly prefer~ly the above 

(1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy))-2-

-Iphenyl)-l,7,7-tri-[methyl]-bicyclo[2.2.l]heptane fumarate 

(1 : 1) is characterised by that it contains not more than 

0.1%, particularly not more than 0.05%, of the (1R,3S,4R)-

35 -3- [ (2 1 -{N,N-dimethyla:mino}-ethyl) J -1, 7, 7-tri'- [methyl] -

-bicyclo[2.2.1)heptane-2-one-fumarate (1 : 1). 

I 
; 

I 

I 
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Another subject matter of the invention is a process 
for preparing the (1:R,2S,4R.) - (-) -2- [ (2' -
-{N,N-dimethylamino}-ethoxy)]-2-[phenyl]-1,7,7-tri-
-[methyll-bicyclo[2.2.1]heptane of Pozmula I and 

5 pha:cmaceutically acceptable acid addition salts thereof 

according to the invention by converting (+)-l,7,7-tri­
-[methyl]-bicyclo[2.2.l]heptane-2-one {(+)-camphor} of 

Formula 

10 

15 

20 

25 

30 

I:I 

0 

into (1R,2S,4R)-(-)-2-[phenyl]-l,7,7-tri-[methyll­
-bicyclo[2.2.l]heptane-2-ol of Poxmula 

III 

35 by reacting the form.er with a metallo-organic compound, if 
necessary carrying out a decomposition, conveniently 
hydrolysis, of the reaction product, and reacting the 
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(1R, 2S, 4R):.. (-) -2- [phenyl) -1, 7, 7-tri- [methyl) - · 

-bicyclo[2.2.llhePtane-2-ol of :rormulil ~II thus obtained 
with a (2-{haloge,no}-eteyl)-dimethylamine. in the presence 
of a· basic salt 'for.ming agent in an organic solvent and, if 

5 desired, converting the base (1R,2S,4R)-(-)-2-[(2·'-{lf,N­
dimethylamino}-etho;xy)] -2- [phenyl] -1, 7, 7:.tri• cmethyl] -
-b;cyclo[2.2.1lh~tane of :ro:Cmula I thus obtained into a 
salt, characterised by carrying out the reaction of 
(1R,2S,4R) - (-) -2- [phenylJ -1, 7, 7-tri- [methyll -

10 · -bicyclo[2.2.l]heptane-2-ol of Fo:cmula III and (2-
-{halogeno}-ethyl)-dimethylamine in a medium containing 
dioxane as a solvent. The invention is not limited to the 

use of dioxane as the sole solvent but also comprises the 
use of a solvent containing at least 50% by weight, 

15 preferably 75% by weight, of dioxane. 

'l'he essential feature of the process of the present 
invention is that the alkylation is carried out in a 
solvent which does not favour the alkylation reaction in 

20 position 3 of (+)-camphor of. :roxmula II in the presence of 
a basic salt forming agent. It has been found that dioxane 
can be used advantageously for this purpose. 

Conveniently a phenyl magnesium halide is used 

25 as a metallo-organic compound in a Grignard type reaction. 
Further examples are phenylalkali compounds, such as 
phenyllithium. 

Preferably phenyl magnesium bromide is used. Phenyl 

30 magnesium chloride can also be used. 

35 Suitably the process according to the invention may be 
carried out as follows: 
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In the first step of the process of the present 
invention (+)-camphor of For.mula II is subjected to 
Grignard reaction with, for example, phenyl magnesium. 
bromide. 'l'he reaction is carried out in a manner known ~ 

s .!!b. As reaction medium preferably tetrahydrofurane may be 

used. Phenyl magnesium bramide maybe used in an amount of 
1 _to 3 moles, preferably about 1.5 mole, related to 1 mole 
of (+)-camphor of Formula II. One may proceed preferably 
by preparing first the Grignard reagent from magnesium and 

10 bromo benzene in the solvent used and thereafter adding the 

solution of the (+)-camphor of Formula II in an organic 
solvent at the boiling point of the reaction mixture. It is 
preferred to use the same solvent for the preparation of 
the Grignard reagent and the dissolving of the (+)-camphor 

15 of Formula II. As a solvent advantageously tetrahydrofurane 
may be used. Advantageously the reaction is carried out at 
the boiling point of the reaction mixture. 

The reaction mixture is then cooled and the adduct 
20 obtained is hydrolysed. Hydrolysis may be carried out in a 

known manner, preferably in acidic medium. It is preferred 
to use hydrochloric acid for this purpose. 

The (lR., 2S, 4R.) - (-) -2- [phenyl] -1, 7, 7-tri- [methyl] -

25 -bicyclo[2.2.l]heptane-2-ol of Fo%211Ula III obtained after 
decomposition of the Grignard complex can be subjected to 
alkylation without purifying the reaction mixture 
containing-the same. ne reaction can be carried out in the 

presence of unreacted (+)-·camphor of Foxmula II. Bowever, 
.30 this leads to the fo%mation only of a minor amount of 

alkylated by-products because according to the process of 

the present invention the fo:mation of (1R.,3S,4R.)-3-
-[(2'-{N,N-dimethylamino}-ethyl)]-l,7,7-tri-[methyl]-

35 

-bicyclo[2.2.l]heptane-2-one of Foxmula V is suppressed. 

As already mentioned above, alkylation is carried out 
in a solvent which does not favour the alkylation reaction 
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in position 3 of (+)-camphor of For.m.u1~ II, i.e •. in which 
(+)-camphor of Poxmula·Ir:is alkylated in position 3 at 
most only to· ·a very ·small extent. Dioxane is used· as 
organic solvent because in a medium containing ·dioxane the 

5 alkylation of ··(+)-camphor of Po%DP.Ula :IJ: takes place at most 
only to a very small extent and consequently the ameunt of 
the undesired (1R,3S,4R)-3-[(2 1 -{N,N-dimethylamin.o}­
-ethyl)]-l,7,7-tri-[methyl]-bicyclo[2.2.l]heptane-2-on.e of 
Formula Vin the end product (1R,2S,4R)-(-)-2-[(2'-{N,N-

. 10 -dimethylamino}-ethoxy) l -2- [phenyl]-1, 1; 7-tri- [methyl] -
-bicyclo[2.2.l]heptane of Formula I is not more than 0.2% 
by weight. 

The·asymmetrial centres of (1R,2S,4R)-(-)-2-[(2 1 -{N,.N-
15 -dimethylamino}-ethoxy)]-2-[phenyl]-1,7,7-tri-[methylJ-

-bicyclo[2.2.l]heptaue of Formula I in positions 1 aµid 4 
are derived from the (+)-l,7,7-tri-[methyl]­
-bicyclo[2.2.l]heptane-2-one {(+)-camphor} of Formula II. 

20 The alkylation is carried out in the presence of a 
basic salt fo:cm.ing agent. The te:cm. "basic salt fo:cm.ing. 
agent" means basic compounds which convert the hydroxy 
group into a salt. For t~is purpose advantageously alkali 
metal amides, e.g. sodium amide, or alkali metal hydrides, 

25 e.g. sodium hydride, may be.used. It is preferred to use 
sodium amide. 

30 

Preferably as a (2-{halogeno}-ethyl)-dimethylamine 
(2-{chloro}-ethyl)-dimethylamine is used~ 

Suitably the basic salt forming agent is used in an 
amount of 1 to 3 moles, preferably 1.5 to 2 moles, related 
to l mole of the (l:R.,2S,4R)-(-)-2-[phenylJ-l,7,7-tri-
- [methyl] -bicycle [2 .2 .1] heptane-2-ol of Formula III. The 

35 amount of the alkylating agent is advantageously 1.p to 2.5 
mol.es, preferably l. to l..l mole, related to the basic salt 
forming agent. Preferably the alkylation reaction of 

I 
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(1R,2S,4R)-(-)-2-[phenyl)-1,7,7-tri-[methyll­

-bicyclo[2.2.1]heptane-2-ol of Po:cmula III with the (~-

-{halogeno}-ethyl)-dimethylamine is carried out under· 

heating, particularly at the boiling point of the reaction 

s ·mixture. suitably the reaction takes place within about 3 

to s hours. An. advantageous reaction time is about 4 hours. 

The (1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)]­

-2-[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.l]heptane of 

10 . Fo:cmula I may be converted into a pha:r:maceutically 

acceptable salt, preferably the fumarate, optionally 

without isolation of the former. One may preferably proceed 

as follows: from the reaction mixture obtained after 

alltylation the inorganic salts are removed by filtration at 

15 o to 30°C, preferably at 20°C, whereupon the corresponding 

pharmaceutically acceptable acid, preferably fumaric acid, 

is added to the filtrate in an approximately equimolar 

amount (1.0 to 1.5 mole). The crystalline product 

precipitated from the medium, such as the'dioxane medium, 

20 is filtered off. 

Since the (1R,2S,4R)-(-)-2-[{2'-{N,N-dimethylamino}­

-ethoxy)]-2-[phenyl]-1,7,7-tri-[methyl]-

-bicyclo[2.2.llheptane of Po:z:mula I or pha%1DB.ceutically 

25 acceptable acid addition salts thereof, particularly the 

(ll,2S,4R)-(-.)-2-[(2 1 -{N,N-dimethylamino}-ethoxy)J-2-· 

-[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.llheptane fumarate 

(1 : 1) obtained by the process according to the invention 

contain[s] in ·accordance with the requirements of 

30 Pharmacopoeia not more than 0.2% of (1R,3S,4R)-3-[(2'-{N,N­

-dimethylamino}-ethyl)]-1,7,7-tri-[methyll-

-bicyclo[2.2.l]heptane-2-one of Por.mula V or of the 

pharmaceutically acceptable acid addition salt thereof, 

respectively, by the process according to the invention 

35 recrystallization from dimethyl foJ:mamide anyhow leading 

only to insufficient purification used by known methods has 

been eliminated, and thus there is no need to remove traces 
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of dimethyl fo%Jll&Dlide from· the pha:cmaceutically·active 
principle by methods UJlsuitable for the given purpose, too. 
Also this latter is a sigliificant progress in view pf the 
i.mpossibility to remove dimethyl formamide to the necessary 

s extent because of its high boiling temperature at which 
<1:a,2s,4R>-<->-2-cc2 1 -{N,N-dimethylamino}-ethoxy)l-2-
~rphenyll-1,7,7-tri-[methyll-bicyclo[2.2.l.Jheptane of 
Formula I would be decomposed. 

10 The advantage of the process of the present invention 
is that in addition to providing a highly pure product 
meeting the strict requirements of Pha%'macopoeia it can be 
carried out with excellent yields. Thus the yield of about 
46% shown in the Examples is considerably higher than the 

15 yields disclosed in the Prior Art which do not surpass 25% 
even if (+)-camphor·is re-circulated several times. 

A further subject matter of the invention are 
medicaments characterised by that they contain as [anl 

20 principle(s) 1 or more compoUJld(s) according to the 
invention within the above definition, advantageously 
together with 1 or more in pha:cmaceutical preparations 
usual excipient(s). 

25 Preferably the medicaments according to the invention 

30 

contain (1R,2S,41t)-(-}-2-[(2';..{N,N-dimethylamino}-ethoxy)J­
-2-[phenyl]-1,7,7-tri-[methyll-bicyclo[2.2.llheptane 
fumarate (1 : 1) according· to the invention within the 
above definition as an active principle. 

Suitably the medicaments according·to the invention are 
in the form of pharmaceutical preparations. They may be 
prepared by known methods of the pharmaceutical technique. 
The·preparations are preferably suitable for oral 

35 administration, e.g. tablets, coated tablets~ capsules, 
solutions, emulsions or suspensions, or for parenteral 
administration, e.g. intravenous, percutaneous or 

I 
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intramuscular injectable solutions. The compositions may 
contain usual carriers~ e.g. starch, lactose and/or calcium 
carbonate, and/or water, polyalkylene glycols, sodium 
chloride solution and/or dutrose solution. The 

s phaxmaceutical preparations may also contain usual 
pharmaceutical auxiliaxy agents, e.g. emulsifying, 
stabilising, suspending 8J1d/or disintegrating agents, salts 

to modify the osmotic_pressure, buffers and/or 
antioxidants. 

10 
A still further subject matter of the invention is the 

use of the compounds according to the invention within the 
above definition for preparing anxiolytic medicaments. 

15 Preferably (1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-

20 

25 

30 

-ethoxy)l-2-[phenyl]-l,7,7-tri-[methyl]-
-bicyclo[2.2.1]heptane fumarate (1 : 1) is used as a 
compound according to the invention within the above 
definition. 

The invention is further illustrated by the following 
Ex•mples. The melting points given in the Examples are 
uncorrected values. 

Bxmgple 1 

(1R.2S.4R)-(-l-2-[(2'-{N.N-dimethylamino}-ethoxy)J-2-

- Cphenyll -1. 7, 7-tri- Cmethyll -bicyclo C2. 2. ll heptane 
fumarate (1 : 1) [Pormula Il 

Griqnard reaction 

To a suspension of 48.6 g (1.5 g atom) magnesium spans 

35 and 600 ml of ·anhydrous tetrahydrofurane a 20 ml portion of 

a mixture of 236 g (1.5 moles) of bromo benzene and 200 ml 

of anhydrous tetrahydrofurane is added at the boiling 
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. . . . . . . 

point. Once the Grignard reaction has started, the residual . . ; . . . ~ : ' . .. . ,·· . 

part of the bromo ·benzene· ~xture is added to the 

suspension dropwise within an hour. The reaction mixture is 

heated to boiling until th.e ~gnesium is completely 
. . . . 

. 5 dissolved. 'l'o the Grignard compound a solution of 152 .2 g 
(1.~ mble) ·of (+)~camphor of Formula II and 300 ml of 

azih.ydrous tetrahydrofurane is added under constant.heating 

to boiling within al:>out half an hour and the reaction 

mixture is heated to boiling for a further period of 5 

1.0 hours. 

Hydrolysis 

The reaction mixture is cooled to 25°C and poured onto 

15 a mixture of 500 ml of heptane, 400 g of ice, 30 g of 
sodium chloride and 150 :ail of concentrated hydrochloric 

acid under stirring at 0°C. The organic phase is separated 
and made alkaline to pB 10 by adding a 25% by weight/volume 

aqueous ammonium hydroxide solution. After repeated 
20 

25 

30 

35 

separation the solution is dried and evaporated in vacuo. 

Thus· 220 g of a colourless oil are obtained. 

Analysis on the basis of GC 

'l'lle test is carried out on a Perkin Elmer Autosystem 
gas chromatograph. 

Length 10 m (0.25 mm.). 

A l.4% cyanapropyl 14% methyl polysiloxane fixed phase 

{CPSil-19CB, Chrompack [Ba.ndelsprodukt]) capillary 

column is used. 

Injection is performed at 200°c. 

Beating speed 10°C/minute. 

Carrier gas: helium. 

Detector: P'ID, injection temperature 200°C, final 

temperature 250°C, gas pressure 40 kPa. 

i 
! 

·, 
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(1R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-[methyl]­
-bicyclo[2.2.l]heptane-2-ol content: 66.5% 

(+)-camphor content: 25%. 

Etherification 

To a suspension of 45.5 g (1.05 mole) sodium amide 

(content: 90% by weight/weight) and 500 ml of anhydrous 
10 dioxane a·mixture of 220 g of the colourless oil obtained 

by the hydrolysis containing (1R,2S,4R)-(-}-2-[phenyll­
-1,7,7-tri-Cmethyll-bicyclo[2.2.l]heptane-2-ol, and 100 ml 
of anhydrous dioxane is added at the boiling point within 
half an hour. The mixture is heated to boiling for 2 hours, 

15 whereupon 113.0 g Cl.OS mole) of (2-{chloro}-ethyl)­
-dimethylamine are added and the reaction mixture is heated 
to boiling for a further period of 4 hours. 

20 

P'o;cmation of the f1m1arate salt 

The suspension is ·cooled to 20°C, filtered, to the 
clear filtrate 121.9 g Cl.OS mole) of fumaric acid are 
added under vigorous stirring. The reaction mixture is 
heated to boiling for 10 minutes, cooled to 15°C, stirred 

25 for a further period of an hour and filtered. The filter 
cake is washed with dioxane, water and ethanol and dried at 

80°C until free of solvent. Thus 190.S g (0.456 mole) of 
white crystals are obtained, yield 45.6% [based on 

(+)-camphor]. The melting point of the white crystals 

30 amounts to 214 to 216°C. 

·calculated: C% = 69.03%; H% = 8.45%1 

35 found: C% = 69.06%; H% = 8.42%; 

N% = 3.35%; 

N% = 3.39%. 

[~lb°= -92.5° (c = 0.4, dimethyl sulfoxide, 435 nm). 
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The· product contains less· than 0.05%: of (lR,]S,4R)-3-
- C (2' -{N,N.;.diJllethylamino}-ethyl) l -1,7, 7-tri- [methyll -
-bicyclo[2 .2.1] hepta.Jie-2-one fumarate (1 : 1} 

contamination. 

Example 2 (Comparative Example) 

f1R, 2s, 4R);.. <-> -2• r (2' -{N ,N-dimethy1amino}-eth9xv> 1 -

-2- [phenyll -1.7, 7-tri- Cmethyll -bicyclo C2 .2 .1Jheptane 
fumarate Cl : 1) [Po:z:mula I] 

Reproduction of the process disclosed in Hungarian· 
patent No. 212.574 

Griqnard ·reaction · 

'l'o a Grignard compound prepared from 5.52 g (0.23 g 

atom) of magnesium spans and 36 .1 g co·.23 mole) of bromo 
20 benzene in 200 ml of anhydrous diethyl ether a so~ution of 

30.4 g(0.20 mole) of (+)-camphor and so ml.of anhydrous 
diethyl ether is added. 'l'he reaction mixture is heated to 
boiling for 5 hours. 'l'he Grignard complex is decomposed by 

adding an icecold aqueous solution of 20 g of aJllmOnium 
25 chloride, the mixture is washed three times with 30 ml of 

water each, separated, dried over anhydrous magnesium 
sulfate and the solvent is removed by evaporation. 'l'hus 
40.5 g of a colourless oil are obtained which contains 
according to ·Ge 

30 

35 

I 

57.5% 

5.8% 

34.5% 

of (+)-camphor of Fo%211Ula II 

of 1,7,7-~ri-[methyll­

-bicyclo[2.2.llheptane-2-ol fborneo.t]; 
of (1R,2S,4R)-(-)-2-[phenyll-1,7,7-tri­

-[methyll-bicyclo[2.2.l]heptane-2-ol 

of formula III; and 

ii 
i: 

I ~ 
i; 

i. 

! ~ 
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'Of further contaminations in sma1ler 

amounts. 

To a suspension of 3.4 g (67 millimoles) of sodium 

hydride (47. 5% by 

weight/weight dispersion) and SO ml of anhydrous toluene a 

solution of 40.0 g of the oil obtained in the Grignard 

10 reaction containing (l.R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-

-[methyl]-bicyclo[2.2.1]heptane-2-ol of Fo:cmula 

III and 30 ml of anhydrous toluene are added. The reaction 

mixture is heated to boiling for an hour, whereupon a 

solution of 6.85 g (67 millimoles) of {2-{chloro}-ethyl)-

15 -dimethylamine and 10 ml of toluene is added at the boiling 

point. The reaction mixture is heated to boiling for a 

further period of 4 hours.· 

20 

Separation 

The reaction mixture is washed three times with 25 ml 

of water each. The product is extracted with three equal 

portions of a solution of 18 g (0.12 mole) of tartaric acid 

and 40 ml of water. The phases are separated, the aqueous 

25 layers are combined, made alkaline to pB 10 with a 

concentrated ammonium hydroxide solution, extracted three 

times with 20 ml of dichloro ethane each, dried over 

magnesium sulfate and the solvent is removed in vacuo. Thus 

14.S g of a colourless oil· are obtained which contains 

30 according to GC analysis 

74.2% 

35 

of (1R,2S,4R)-(-)-2-[(2'-{N,N­

·dimethylamino}-ethoxy)]-2-[phenyl]­

•1,7,7-tri-[methyl]­

-bicyclo[2.2.l]heptane of Fo:cmu.la I; 
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of (1R,4R)-2-[(2'-{N,N-dimethylamino}­

-ethoxy~-1,7,7-tri-[methyl]-

-bicyclo[2.2.1]heptane of Foxmula IV; 

To a solution of 14 ... o g of the base (1R,2S,4R)- (-)-2-

- [ (2' -{N,N-dimethylamino}-ethoxy)] -2- [phenylJ-1, 7, 7-tri-
- Cmethyl] -bicyclo[2 .2 .l] heptane of Formula I set free from 

the tartrate salt and 150 ml of ethanol S.07 g (43.6 

millimol) of fumaric acid are added at 70°C. The product is 
.. 

filt_ered at 0°C and receystal.lized from so ml of dimethyl 

20 foxmamide. 

25 

30 

35 

Thus 13.S g of the·desired product (1R,2S,4R)•(-)-2-

- [ (2' -{N,N-dimethylamino}-ethoXy) l -2- [phenyll-l., 7, 7··tri-

- [m.ethyll -hicyclo [2 .2 .1]heptane fumarate (1 : 1) of For.mula 

I are obtained in. the foxm. of white crystals. Yield 16.2% 
[based on (+}-camphor]. According to GC analysis in the 

product 0.5% of (iR,3S,4R)-3-[(2'-{N,N-dimethylamino}­
-ethyl))-1,7,7-tri~[methyl] .. bicyclo[2.2.l]heptane-2-one of 

Formula V can be detected.· Hp.: 214 to 216°C. 

calculated: C% = 69.03%; B% = 8.45%; N% = 3 .35%; 

found: C% = 69.16%; B°~ = 8.52%; N% = 3.32%. 

I 
I 
' 

j! 
i 

! 

n . 
': ' 

i. 
! 
;: : 
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Claims 
. If lflf m, ll(U lllM n fill 
. s * 

1.) (1R,2S,4R)·(-)-2-[(2 1 -{N,N-dimethylamino}-ethoxy)]-2-

5 -[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.1]heptane of 

P'Ol:mUl& 

10 

15 

20 

25 

30 

35 

O~N/ I 

' 

and pharmaceutically acceptable acid addition salts 
thereof, characterised by that they contain not more 

than 0.2% of (1R,3S,4R)-3-[(2'-{N,N-dimethylamino}­
-ethyl) l -1, 7 ,7-tri- [methyl] -bicycle [2 .2 .1] heptane-2-

-one of Formula 

0 

/ 
N 

' 
v 

or of a pharmaceutically acceptable acid addition salt 

thereof. 
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2.) (ll, 2S, 4:R) - (-) -2- [ (2' -{N,N-dimethyl~o}-ethoxy)] -2-
- [phenyl] -1, 7, 7-tri- [methyl] -bicyclo [2 .2 .1] heptane 
fumarate (1 : 1) according to claim 1, characteri$ed 
by that it contains not more than 0.2% of (1R,3S,4R)­
-3-[(2'-{N,N-dim.ethylamino}-ethyl)J-1,7,7-tri-
-[methyl]-bicyclo[2.2.1]heptane-2-one fumarate 
(1: 1). 

3.) (1R,2S,4R) - ( ~) -2- [ (2' -{N,N-dimethylamino}-ethoxy}] -2-
10 -[phenyl)-1,7,7-tri-Cmethyl)-bicyclo[2.2.1]heptane of 

P'oxmula I according to claim 1 or 2, and 
phaxmaceutically·acceptable·acid addition salts 
thereof, characterised hy that they contain not more 

15 

~han 0.05% of the (1R,3S,4R)-3-[(2'-{N,N-dimethyl­
amino}-ethyl)]-l,7,7-tri-[methyl)-
-bicyclo[2.2.1]heptane•2-one of Po:cmula V or of a 
pharmaceutically acceptable acid addition salt 
thereof. 

20 4.) (lR,2S,4R)- (-)-2- [°(2' -{N,N-dimethylamino}-etho.xy) l-2-

25 

.- [phenyl] -1, 7, 7;,.tri- [methyl] -bicyclo [2 .2 .1] heptane 
fUJD&rate (1 : 1) according to any of claims 1 to 3, 
.characterised by. that it contains not more than 0 .. 05% 

of the (lR,3S,4R)-3-[(2'-{N,N-dimethylamino}­
-ethyl)] -1, 7, 7-tri- [methyl) -bicyclo [2 .2 .1] heptane-2-
-one fumarate (1: l). 

5.) Process for preparing the (lR,2S,4R}-(-)-2-
-[(2'-{N,N-dim.ethylamino}-ethoxy)]-2-[phenyl]-1,7,7-

30 -tri-[methyll-bicyclo[2.2.llheptane of Formula I and 
pharmaceutically acceptable acid addition salts 
.thereof according to any of claims 1 to 4 by 
converting (+)-l,7,7-tri-[methyl]­
-bicyclo[2.2.l]heptane-2-one {(+)-camphor} of Formula 

35 
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II 

into (1R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-[methyll­

-bicyclo[2.2.l]heptane-2-ol of Fo:cmula 

III 

by reacting the fo:cmer with a metallo-organic 
compound, if necessary carrying out a decomposition of 
the reaction product, and reacting the (1R,2S,4R}-(-)­

-2-[phenyl]-1,7,7-tri-[methyl]-bicyclo[2.2.l]heptane-
-2-ol of Fol:JILUla III thus obtained with a (2-

-{halogeno}-ethyl) -dimethyla:m.ine in the presence 
of a basic salt foJ:ming agent in an organic solvent 
and, if desired, converting the 
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base (1R,2S,4R)- (-) -2- [ (2 1 -{N,N-dimethylamino}­
-ethoxy)] -2- [phenyl] -1, 7, 7-tri- [methyl]-
-bicyclo [2 .2 .1] heptane of Formula :I thus obtained into 
a salt, characterised by carrying out the reaction of . 
(1R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-[methyl]­
-bicyclo[2.2.l]heptane-2-ol of Fo:cmula :I:I:I and (2-
-{halogeno}-ethyl)-dimethylamine in a medium 
containing dioxane as solvent. 

10 6.) Process according to claim 5, characterised by that a 
phenyl magnesium halide is used as a metallo-
-organic compound in a Grignard type reaction. 

7.) Process according to claim 5 or 6, characterised by 
15 that phenyl magnesium bromide is used. 

8.) Process according to any of claims 5 to 7, 
characterised by that phenyl magnesium chloride 

20 is used. 

9.) Process according to any of claims 5 to 8, 
characterised by that as a (2-{halogeno}-ethyl)­
-dimethylamine (2-{chloro}-ethyl)-dimethylamine is 

25 used. 

30 

10.) Process according to any of claims 5 to 9, 
characterised by that as a basic salt forming agent 
sodium amide is used. 

11.) Process according to any of claims 5 to 10, 
characterised by carrying out the alkylation reaction 
of (1R,2S,4R)-(-)-2-[phenyl]-l,7,7-tri-[methyll­
-bicyclo[2.2.1]heptane-2-ol of Formula. III with the 

35 (2-{halogeno}-ethyl)-dimethylamine under heating, 
particularly at the boiling point of the reaction 
mixture. 

I 

I 
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12.) Process according to any of claims S to 11, 

characterised by tbat the conversion of the 
(1R,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)]-2-

-[phen.yl]-1,7,7-tri-[methyl]-bicyclo[2.2.l]heptane of 

Formula X into the fumarate (1 : 1) is carried out 

without isolation of the former. 

13.) Medicaments, characterised by that they contain as 
[an] active principle(s) 1 or more compound(s) 

according to any of claims 1 to 4 within the 

definitions there, advantageously together with 1 or 

more in pharmaceutical preparations usual 

excipient(s). 

15 14.) Medicaments according to claim 13, characterised by 

that they contain (1R,2S,4R)-(-)-2-[(2'-{N,N-dimethyl­

amino}-ethoxy))-2-[phenyl]-1,7,7-tri-[methyl]­

-bicyclo[2.2.llheptane fumarate (1 : 1) according to 

claim 2 or 4 as an active principle. 

20 

15.) The use of the compounds according to any of claims 1 

to 4 within the definitions there for preparing 

anxiolytic medicaments. 

25 16.) The use according to claim 15, characterised by that 
(1R,2S,4R)-(-)-2-[(2'-{N,1f-dimethylamino}-ethoxy)J-2-

-[phenyl]-l,7,7-tri-[methyl]-bicyclo[2.2.1]heptane 

fumarate (1 : 1) of claim 2 or 4 is used as a compound 
according to claims i· to 4. 

30 
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