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Process for preparing (lR,2S,4R)-(-l-2-[(2' 

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

-tri-[methyll-bicyclo£2.2.llheptane and 

pharmaceutically acceptable acid addition 

salts thereof 

The invention relates to a process for preparing 

(lR,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)l-2-
-[phenylJ-l,7,7-tri-[methyl]-bicyclo[2.2.llheptane and 

10 pharmaceutically acceptable acid addition salts thereof. 

The 2-(E)-butenedioate (l : l) salt (fumarate) of 

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

-[phenylJ-l,7,7-tri-[methyll-bicyclo[2.2.1Jheptane of 

15 Fq:rmula 

20 

25 

30 

o~,. 
N 

:r 

I 

is a known anxiolytic active principle having the INN 

"deramciclane fumaraten. 

The compound of For.mula I falls under the general 

Fo:rmula 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 

35 exemplified. According to Hungarian patent No. 179,164 the 

alkanol amine cycloalkyl ethers of its general For.mula I 

are prepared by reacting (+)-1,7,7-tri-[methyl]-



5 

10 

,I 8 OCT 2003 ', 
wo 00/68181 PCT /HU00/00043 

- 2 -

-bicyclo[2.2.1]heptane-2-one, i. e. (+)-camphor of Formula 

:t::r: 

0 

with the corresponding organic metal compound, subjecting 

the adduct obtained to hydrolysis and introducing onto the 

15 hydroxy group of the product obtained the basic side chain 

by etherification. As organic metal compound a Grignard 

compound or an organic alkali metal compound, preferably 

lithium or sodium compound, is used. 

20 The preparation of the compound of For.mula 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 For.mula II is subjected to 

25 Grignard reaction with phenyl magnesium bromide in diethyl 

ether to give (1R,2S,4R)-(-)-2-[phenyl]-1,7,7-tri-[methyl]-

-bicyclo[2.2.l]heptane-2-ol of For.mula 

30 

III 

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

{lR,2S,4R)-{-)-2-[phenyl]-l,7,7-tri-[methyll­

-bicyclo[2.2.1]heptane-2-ol of For.mula III is in the 

reaction mixture and· is not isolated. The complex is 

5 decomposed, the reaction mixture is converted without 

purification into the sodium salt by reaction with sodium 

amide or sodium hydride and the sodium salt obtained is 

reacted with anhydrous (2-{chloro}-ethyl)-dimethylamine 

in toluene as medium. The reaction mixture contains beside 

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

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

-bicyclo[2.2.l]heptane of Formula 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, {lR,2S,4R)-(-)-2-[phenyl]-l,7,7-

-tri-[methyl]-bicyclo[2.2.l]heptane-2-ol, l,7,7-

·tri-[methyl]-bicyclo[2.2.l]heptane-2-ol and biphenyl, 

triphenyl impurities etc. The base (lR,2S,4R)-{-)-2-[(2•­

-{N,N-dimethylamino}-ethoxy)]-2-[pheny1]-l,7,7-tri-

20 -[methyl]-bicyclo[2.2.1]heptane of Formula I is separated 

from said contaminations by extraction with aqueous 

tartaric acid, whereupon the base is set free and the 

fumarate salt is formed. The total amount of unreacted 

{+)-camphor of Formula II and (1R,2S,4R)-(-)-2-[phenyll-

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

III remains in the organic phase of the tartaric acid 

extraction step, 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. Thus the yields are 

35 too low, particularly in the view of the commercial 

feasibility. 

ll I l 
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It is very important and is to be emphasized that a 

considerable part of (+)-camphor of For.mula II used in the 

Grignard reaction does not react and this starting material 

cannot be technical~y removed from the desired product 

5 because of the physical properties of (+)-camphor and the 

lability of the compound (lR,2S,4R)-(-)-2-[phenyl]-l,7,7-

-~ri-[methyl]-bicyclo[2.2.llheptane-2-ol of For.mula III 

for.med since compound (lR,2S,4R)-(-)-2-[phenyl]-l,7,7-tri­

-[methyl]-bicyclo[2.2.l]heptane-2-ol of For.mula III is 

10 susceptible to decomposition. For this reason according to 

the process disclosed in Hungarian patent No. 212,574 the 

alkylation step always takes place in the presence of (+}­

-camphor of For.mula II. 

15 The aforesaid gives rise to the drawbacks of the 

process disclosed in Hungarian patent No. 212,574. The 

alkali hydrides and amides used in the first step of the 

alkylation_reaction for.m salts not only with the alcohol 

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

20 -bicyclo[2.2.1Jheptane-2-ol of For.mula III but also with 

(+)-camphor of Formula II and other compounds containing an 

active hydrogen atom being present in the reaction mixture. 

For this reason beside the desired compound (1R,2S,4R)-(-)­

-2-[(2'-{N,N-dimethylamino}-ethoxy}]-2-[phenyl]-l,7,7-tri-

25 -[methyll-bicyclo[2.2.1]heptane of For.mula I further 

alkylated derivatives for.med, e.g. from unreacted 

(+)-camphor, are obtained and the desired compound 

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

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

30 For.mula I is to be recovered from a mixture containing such 

impurities and also unreacted compounds (+)-camphor and 

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

-bicyclo[2.2.1]heptane-2-ol of For.mulae II and III. The 

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

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

-bicyclo[2.2.llheptane of For.mula I can only be purified, 

though incompletely, by means of recrystallization from 
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d~ethyl for.mamide. However, with the aid of said 

recrystallization only non-basic contaminations can be 

completely removed, which do not for.m salts. 

5 A further disadvantage of recrystallization from 

10 

15 

20 

25 

dimethyl for.mamide is that the traces of the solvent can­

not be removed from the desired pharmaceutical active 

principle to the required extent. 

It has been found that in case of the alkylation 

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

-bicyclo[2.2.~Jheptane-2-ol of formula III carried out with 

(2-{chloro}-ethyl)-dimethylamine (+}-camphor of For.mula II 

being always present gives rise to the formation of 

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

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

-bicyclo[2.2.1]heptane-2-one of For.mula 

0 

/ 
N 

' 
v 

The by-product (1R,3S,4R)-3-[(2'-{N,N-dimethylamino}­

-ethyl)J-~,7,7-tri-[methyll-bicyclo[2.2.1]heptane-2-one of 

Formula V is for.med as follows: under the conditions used 

30 in the etherification reaction {+)-camphor of Formula II 

forms an alkali salt in position 3 which in turn reacts 

with the (2-{chloro}-ethyl)-dimethylamine used as 

alkylating agent to yield the compound of Formula V. The 

amount of the by-product of For.mula V may be as high as ~ 

35 to 10%. The solubility of the fumarate 2-(E)­

-butenedioate (1 : 1) of the compound of (1R,3S,4R)-3-

- [ (2' -{N,N-dimethylamino}-ethyl)] -1,7, 7-tri- [methyl]-
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-bicyclo[2.2.llheptane-2-one of For.mula Vis approximately 

identical with that of the fumarate of the desired compound 

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

~. [phenyl] -l, 7, 7- tri- [methyl] -bicycle [2 • 2 .l] heptane of 

5 For.mula I and therefore crystallizes together with the 

fumarate of the compound (lR,2S,4R)-(-)-2-[(2'-{N,N­

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

-bicyclo[2.2.llheptane of Formula I and contaminates the 

desired end product. If the etherification is carried out 

lO in toluene, as described in Hungarian patent No. 212,574, 

the product obtained after salt formation in ethanol 

contains considerable amounts of the impurity {lR,3S,4R)-3-

-[(2'-{N,N-dimethylamino}-ethyl)]-l,7,7-tri-[methyll-

15 

-bicyclo[2.2.l]heptane-2-one of Formula v. 

The salt is a highly unsoluble compound and can be 

recrystallized only from dimethyl formamide. However, re­

crystallization from dimethyl formamide fails to provide a 

compound (lR,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}-

20 -ethoxy)]-2-[phenyl]-l,7,7-tri-[methyl]-bicyclo[2.2.l]hep-

25 

30 

35 

tane of Formula I in a purity required by the Pharma­

copoeias for the following reasons: 

a} The product obtained after recrystallization from 

dimethyl for.mamide still contains the compound 

(lR,3S,4R)-3-[(2'-{N,N-dimethylamino}-ethyl)]­

-l,7,7-tri-[methyll-bicyclo[2.2.llheptane-2-one 

of For.mula V in an amount above the threshold 

value per.mi tted by Pharmacopoeia (about 0. 5%} ; 

b) Dimethyl for.mamide has a high boiling point and 

cannot 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 suffi­

cient for medicaments according to the Phar.macopoeias could 
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not be attained by usual purification processes, such as 

recrystallization from solvents or fractional distillation. 

Taking into consideration the severe requirements of 

5 Pharmacopoeia, impurities being present in too high amounts 

may endanger the use of the active principle for 

pharmaceutical purposes. The impurity (lR,3S,4R)-3-[(2'­

-{N,N-dimethylamino}-ethyl)]-l,7,7-tri-[methyl]-

-bicyclo[2.2.l]heptane-2-one of Formula V may therefore 

10 cause problems in the use of the compound (lR,2S,4R)-(-)-2-

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

-[methyll-bicyclo[2.2.l]heptane of For.mula I as active 

principle. 

15 As a summary, it can be stated that when purifying the 

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

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

Formula I prepared by the known method, dimethyl for.mamide 

would be the only conceivable solvent. Bowever, this 

20 recrystallization method is unsuitable for the preparation 

of a pharmaceutical active ingredient meeting the 

requirements of the Pharmacopoeias, because dimethyl 

for.mamide has such a high boiling point that traces thereof 

cannot be removed from the product to a sufficient extent. 

25 At the high temperature required the compound 

30 

35 

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

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

Formula I is subject to decomposition. 

As already disclosed above, (+)-camphor of For.mula II 

is present during the alkylation reaction. From (+)-camphor 

as further contamination (lR,4R)-2-[(2'-{N,N-dimethyl­

amino}-etho~]-l,7,7-tri-[methyl]-bicyclo[2.2.l]heptane of 

Formula 
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IV 

is for.med. If an alkali metal hydride or alkali metal amide 

is used as basic salt for.ming agent, the amount of the 

contamination (lR,4R) -2- [ (2' -{N,N-dimethylamino}-ethoxy}]­

-l,7,7-tri-[methyl]-bicyclo[2.2.l]heptane of For.mula IV is 

15 1 to 10%. The compound (lR,4R)-2-[(2'-{N,N­

-dimethylamino}-ethoxyn-1,7,7-tri-[methyll-

-bicyclo[2.2.1]heptane of For.mula IV has been known from 

the Prior Art [Yakugaku Zasshi, 7 5, 13 77, ( 19 55) ; Chem. , 

Abstr. 9340 (1956)]. The compound (lR,4R)-2-[(2'-{N,N-

20 -dimethylamino}-etho~-1,7,7-tri-[methyl]-

-bicyclo[2.2.1]heptane of For.mula IV is for.med as follows: 

the alkali metal hydride or alkali metal amide used for 

sodium salt formation in the etherification step reduces l 

to 10%. of (+)-camphor of For.mula II to borneol 

25 which is converted under the reaction conditions used into 

the alkali metal salt and said alkali salt enters with 

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

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

-dimethylamino}-etho~]-1,7,7-tri-[methyl]-

30 .-bicyclo[2.2.1]heptane of For.mula IV can be separated from 

the desired compound (lR,2S,4R)-(-)-2-[(2'-{N,N­

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

-bicyclo[2.2.1]heptane of For.mula I in the course of 

working up the reaction mixture. 

35 

jf i ~ ; I '! 
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The problem underlying to the invention is to provide a 

process for preparing (1R,2S,4R)-(-)-2-[(2'-{N,N­

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

~bicyclo[2.2.1]heptane of Formula-I and pharmaceutically 

5 acceptable acid addition salts thereof with a higher grade 

of purity 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 

10 could not be removed from the end product to a sufficient 

extent even by complicated methods. 

15 

Surprisingly the above has been solved by the present 

invention. 

The present invention is based on the surprising 

recognition that if the reaction between the reaction 

mixture containing the compound (lR,2S,4R)-(-)-2-[phenyl]­

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

20 III and {2-{chloro}-ethyl)-dimethyl~ine is carried out in 

the presence of an alkali metal hydride or alkali metal 
amide in a medium c~~t;i~i;;:g:·.,"i'''"or·li~~;; ... ··~~;p~~d'"t;)····havlng a 

5- ';r"·~6-membered saturated heterocyclic ring with 2 oxygen 

ring atoms as [a] solvent(s), particularly dioxane, the 

25 reaction is directed by far in favour of the formation of 

the desired (lR,2S,4R)-(-)-2-[(2'-{N,N-dimethylamino}­

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

-bicyclo[2.2.llheptane of Formula I and the by-product 

(lR,3S,4R)-3-[(2'-{N,N-dimethylamino}-ethyl)]-l,7,7-tri-

30 -[methyl]-bicyclo[2.2.l]heptane-2-one of Formula Vis 

formed only in a minimal amount. The above recognition 

enables the preparation of the desired compound (1R,2S,4R)­

-(-)-2-[(2'-{N,N-dimethylamino}-ethoxy)l-2-[phenyl]-l,7,7-

tri-[methyl]-bicyclo[2.2.l]heptane of Formula I in higher 

35 yields and with a higher grade of purity, particularly 

considering the impurity (1R,3S,4R)-3-[{2'­

-{N,N-dimethylamino}-ethyl)]-l,7,7-tri-[methyll-
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-bicyclo[2.2.~]heptane-2-one of Formula V. Thereby a 

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

-ethoxy)J-2-[phenyl]-~,7,7-tri-[methyll­

~bicyclo[2.2.1Jheptane of Formula I which directly meets 

5 the requirements of Pharmacopoeia as regards the purity and 

the content of residual solvents can be obtained. 

In the entire text the percentages regarding the 

contents of the compounds of Formulae I an v and of other 

10 compounds are the result of gas chromatographic analysis 

they being the ratio of the area under the given peak and 

the total area under all the peaks. 

The term 0 phar.maceutically acceptable acid addition 

15 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 

organic acids, e.g. acetic acid, tartaric acid, succinic 

acid, malic acid, lactic acid, citric acid, maleic acid or 

20 fumaric acid. The salt formed with fumaric acid possesses 

particularly useful properties. 

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

-2-[phenyl]-l,7,7-tri-[methyll-bicyclo[2.2.~]heptane of 

25 Formula I has three asymmetrical centres, namely in 

positions 1, 2 and 4. 

Renee the subject matter of the invention is a process 

for preparing the (1R,2S,4R}-(-)-2-[(2'-

30 -{N,N-dimethylamino}-ethoxy}]-2-[phenyl]-~,7,7-tri-

35 

-[methyl]-bicyclo[2.2.1]heptane of Formula I and 

pharmaceutically acceptable acid addition salts thereof by 

converting (+)-1,7,7-tri-[methylJ-bicyclo[2.2.l]heptane-2-

-one {(+}-camphor} of Formula 
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II 

0 

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

-bicyclo[2.2.l]heptane-2-ol of Formula 

III 

by reacting the for.mer with a metallo-organic compound, if 

necessary carrying out a decomposition, conveniently 

30 hydrolysis, of the reaction product, and reacting the 

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

-bicyclo[2.2.l]heptane-2-ol of Formula III thus obtained 

with a (2-{halogeno}-ethyl) -dimethylamine in the presence 

of a basic salt for.ming agent in an organic solvent and, if 

35 desired, converting the base (1R,2S,4R)-(-)-2-[(2'-{N,N­

-dimethylamino}-ethoxy)]-2-[phenyl]-l,7,7-tri-[methyll­
:bicyclo [2. 2 .l.] heptane of Formula I thus obtained into a 
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salt, characterised by carrying out the reaction of 

(1R,2S,4R)-(-)-2-[phenylJ-1,7,7-tri-[methylJ­

-bicyclo[2.2.1]heptane-2-ol of Formula III and (2-

-{halogeno}-ethyl)-dimethylamine in a medium containing 

5 1 or more compound(s) having a 5- or 6-membered saturated 

heterocyclic ring with 2 oxygen ring atoms as [aJ 

solvent(s}. The invention is not limited to the use of l or 

more compound{s) having a 5- or 6-membered saturated 
heterocyclic ring with 2 oxygen ring atoms, such as dioxane 

lO as the sole solvent(s) but also comprises the use of 

solvents containing at least SO% by weight, preferably 75% 

by weight, of 1 or more compound(s) having a s- or 6-

-membered saturated heterocyclic ring with 2 oxygen ring 
atoms, such as dioxane. 

15 

The 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 

position 3 of (+}-camphor of Formula II in the presence of 

20 a basic salt for.ming agent. It has been found that 

compounds having a 5- or 6-membered saturated heterocyclic 
ring with 2 oxygen ring atoms, particularly dioxane, can be 

used advantageously for this purpose. 

25 

30 

35 

Particularly preferably as a solvent dioxane is used. 

Another example is dioxolane. 

Conveniently a phenyl magne~-=!:~ .. .ha.l . .ide .. _i.s_J,;_s@d 
(""'--____ ,........,, _ _.,...,.~_... """"'"-· ............ "'""'"' ''""- ·>·~··"'"·"'•'-'•••"--· ... -" "• -·-~ ....... ··"' , .. , .. ,·,+w·<···~""'"'''-'" ...... ' 

as a metallo-organic compound in a Grignard t:Y.E~--E.~@.J;.t•..Q.n. 

Furthe·:r:··exampl.es are phenyi~ii~ii ~~;;~~d;~·-· .. ;uch as 
-~·"'···~·-.. ., .. , .. 

phenyllithium. 
•'""" -· -~ ·····~-·'·· -~ .... ,. ....... ''··~-·-···········-

Preferably phenyl magnesium bromide is used. Phenyl 

magnesium chloride can also be used. 
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Suitably the process according to the invention may be 

carried out as follows: 

In the first step of the process of the present 
5 invention (+)-camphor of For.mula II is subjected to 

Grignard reaction with, for example, phenyl magnesium 

bromide. The reaction is carried out in a manner known per 

se. As reaction medium pref.erably tetrahydrofurane may be 

used. Phenyl magnesium bromide .may be used in an amount of 

10 l to 3 moles, preferably about 1.5 mole, related to ~ mole 

of (+)-camphor of Formula II. One may proceed preferably 

by preparing first the Grignard reagent from magnesium and 

bromo benzene in the solvent used and thereafter adding the 

solution of the (+)-camphor of Formula II in an organic 

15 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 

of Formula II. As a solvent advantageously tetrahydrofurane 

may be used. Advantageously the reaction is carried out at 

20 the boiling point of the reaction mixture. 

The reaction mixture is then cooled and the adduct 

obtained is hydrolysed. Hydrolysis may be cc:_~:;:~;~g .. .9~.~ .AI?- a 
,- """'""""-"~"'N............,,.. ••• ~~· .,..... --~ ~-"'"' ·~ ~ 

known manner, preferably Iii'-acidic medium. It is preferred 

··· 25 to use hydrochloric acid for this purpose. 

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

-bicyclo[2.2.1]heptane-2-ol of Formula III obtained after 
/1 .. f~l ~·; 

decompo~i:t.a:6ri-1}of the Grignard complex can be subjected to 

30 alkylation without purifying the reaction mixture 

containing the same. The reaction can be carried out in the 

presence of unreacted (+)-camphor of Formula II. However, 

this leads to the formation only of a minor amount of 

alkylated by-products because according to the process of 

35 the present invention the formation of (~R,3S,4R)-3-

-[(2'-{N,N-dimethylamino}-ethyl)]-1,7,7-tri-[methyl]-

-bicyclo[2.2.1]heptane-2-one of Formula V is suppressed. 
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As already mentioned above, alkylation is carried out 

in a solvent which does not favour the alkylation reaction 

in position 3 of (+)-camphor of Formula II, i.e. in which 

(+)-camphor of Formula II is alkylated in position 3 at 

5 most only to a very small extent. It is particularly 

preferred to use dioxane as organic solvent because in a 

medium containing dioxane the alkylation of (+)-camphor of 

Formula II takes place at most only to a very small extent 

and consequently the amount of the undesired (1R,3S,4R)-3-

10 -[(2'-{N,N-dimethylamino}-ethyl)]-1,7,7-tri-[methyl]-

15 

-bicyclo[2.2.l]heptane-2-one of Formula V in the end 

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

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

Formula I is low. 

The asymmetrical c~tres of (lR,2S,4R)-(-)-2-[(2'­

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

-[methyl]-bicyclo[2.2.l]heptane of Formula I in positions 1 

and 4 are derived from the (+}-1,7,7-tri-[methyll-

20 -bicyclo[2.2.l]heptane-2-one {(+)-camphor} of Formula II. 

The alkylation is carried out in the presence of a 

basic salt forming agent. The term "basic salt forming 

agent" means basic compounds which convert the hydroxy 

25 group into a salt. For this purpose advantageously alkali 

metal amides, e.g. sodium amide, or alkali metal hydrides, 

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

sodium amide. 

30 Preferably as a (2-{halogeno}-ethyl)-dimethylami~e 

(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 

35 to 1 mole of the (1R,2S,4R)-(-)-2-[phenyl]-l,7,7-tri­

-[methyl]-bicyclo[2.2.1]heptane-2-ol of For.mula III. The 

amount of the alkylating agent is advantageously 1.0 to 2.5 
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moles, preferably l to 1.~ mole, related to the basic salt 

for.ming agent. Preferably the alkylation reaction of 

(~R,2S,4R}-(-}-2-[phenyl]-l,7,7-tri-[methyl]· 

-bicyclo[2.2.~]heptane-2-ol of Formula III with the (2-

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

heating, particularly at the boiling point of the reaction 

mixture. Suitably the reaction takes place within about 3 

to 5 hours. An advantageous reaction time is about 4 hours. 

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

-2-[phenyll-~,7,7-tri-[methyl]-bicyclo[2.2.l]heptane of 

For.mula I may be converted into a pharmaceutically 

acceptable salt, preferably the fumarate, optionally 

without isolation of the for.mer. One may preferably proceed 

~5 as follows: from the reaction mixture obtained after 

alkylation the inorganic salts are removed by filtration at 

0 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 

20 amount {~.0 to ~.5 mole). The crystalline product 

precipitated from the medium, such as the dioxane medium, 

is filtered off. 

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

25 -ethoxy)]-2-[phenyll-~,7,7-tri-[methyl]-bicyclo[2.2.l]hep-

tane of For.mula I or pharmaceutically acceptable acid 

addition salts thereof, particularly the {lR,2S,4R)-(-)-2-

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

-[methyl]-bicyclo[2.2.l]heptane fumarate (l: l) obtained 

30 by the process according to the invention contain [s] at 

most low amounts of (lR,3S,4R)-3-[(2'-{N,N-dimethylamino}­

-ethyl) l-l, 7, 7- tri- [methyl] -bicycle [2 .2 .l] heptane-2-one of 

For.mula V or of the pharmaceutically acceptable acid 

addition salt thereof, respectively, by the process 

3 5 according to the invention it can be worked without 

recrystallization from dimethyl for.mamide anyhow leading 

only to insufficient purification used by known methods and 
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consequently without removal of traces of dimethyl for.mamide 

from the pharmaceutically active principle by methods 

unsuitable for the given purpose, too. Also this latter is a 

~ignificant progress in view of the impossibility to remove 

5 d~ethyl for.mamide to the necessary extent because of its 

high boiling temperature at which (1R,2S,4R)-(-)-2-[2'­

-{N,N-dimethylamino}-ethoxy)J-2-[phenyll-1,7,7-tri-[methyll-

-bicyclo[2.2.1]heptane of For.mula I would be decomposed. 

10 The advantage of the process of the present invention is 

that it can be carried out with excellent yields and a highly 

pure product is obtained. Thus the yield of about 46% shown 

in the Examples is considerably higher than the yields 

disclosed'in the Prior Art which do not surpass 25% even if 

15 (+}-camphor is re-circulated seyeral t~es. 

20 

25 

30 

35 

The invention is further illustrated by the following 

.Examples. The melting points given in the Examples are 

uncorrected values. 
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Example l 

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

-[phenyll-l,7,7-tri-[methylJ-bicyclo[2.2.1lheptane 

fumarate (1 : 1} [Formula I] 

Grignard reaction 

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

10 and 600 ml of anhydrous tetrahyd.rofurane a 2 0 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 point. 

Once the Grignard reaction has started, the residual part of 

the bromo benzene mixture is added to the suspension dropwise 

15 within an hour. The reaction mixture is heated to boiling 

until the magnesium is completely dissolved. To the Grignard 

compound a solution of 152.2 g (1.0 mole) of {+)-camphor of 

Formula II and 300 ml of anhydrous tetrahydrofurane is added 

under constant heating to boiling within about half an hour 

20 and the reaction mixture is heated to boiling for a further 

period of 5 hours. 

Hydrolysis 

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

mixture of 500 ml of heptane, 400 g of ice, 30 g of sodium 

chloride and 150 ml of concentrated hydrochloric acid under 

stirring at ooc. The organic phase is separated and made 

alkaline to pH 10 by adding a 25% by weight/volume aqueous 

30 ammonium hydroxide solution. After repeated separation the 

solution is dried and evaporated in vacuo. Thus 220 g of a 

colourless oil are obtained. 

35 
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Analysis on the basis of GC 

The test is carried out on a Perkin E~er Autosystem gas 

chromatograph. 

Length 10m (0.25 mm). 

A 14% cyanopropyl 14% methyl polysiloxane fixed phase 

(CPSil-l9CB, Chrompack [Randelsprodukt]) capillary 

column is used. 

Injection is perfor.med at 200°C. 

Heating speed l0°C/minute. 

Carrier gas: helium. 

Detector: FID~ injection temperature 200°C, final 

temperature 250°C, gas pressure 40 kPa. 

(lR,2S,4R)-(-)-2-[phenyl]-l,7,7-tri-[methyll­

-bicyclo[2.2.llheptane-2-ol content: 66.5% 

(+)-camphor content: 25%. 

20 Etherification 

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

(content: 90% by weight/weight) and sao ml of anhydrous 

dioxane a mixture of 220 g of the colourless oil obtained by 

25 the hydrolysis containing (1R,2S,4R)-(-)-2-[phenyl]-1,7,7-

-tri-[methyl]-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, 

whereupon 113.0 g (1.05 mole) of (2-{chloro}-ethyl)-

30 -dimethylamine are added and the reaction mixture is heated 

to boiling for a further period of 4 hours. 

Formation of the fumarate salt 

35 The suspension is cooled to 20°C, filtered, to the 

clear filtrate 121.9 g (1.05 mole) of fumaric acid are 

added under vigorous stirring. The reaction mixture is 
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heated to boiling for lO minutes, cooled to l5°C, stirred 

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 190.5 g (0.456 mole) of 

5 white crystals are obtained, yield 45.6% [based on (+)­

-camphor] . The melting point of the white crystals amounts 

to. 2l4 to 2~6 °C. 

lO 

15 

20 

25 

30 

35 

calculated: C% = 69.03%; H% = 8.45%; N% = 3.35%; 

found: C% = 69.06%; H% = 8.42%; N% = 3 .39%. 

[IX]~ = -92.5° {c = 0.4, dimethyl sulfoxide, 435 nm). 

The product contains less than 0.05% of (lR,3S,4R)-3-

-[(2'-{N,N-d~ethylamino}-ethyl)]-l,7,7-tri-[methyll-

-bicyclo[2.2.l]heptane-2-one fumarate (l : l) contamination. 
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Ex~ple 2 (Comparative Example) 

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

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

fumarate (1 : 1} [For.mula I] 

Reproduction of the process disclosed in Hungarian 

patent No. 212,574 

Grignard reaction 

To a Grignard compound prepared from 5.52 g (0.23 g atom) 

of magnesium spans and 36.1 g (0.23 mole) of bromo benzene in 

200 ml of anhydrous diethyl ether a solution of 30.4 g (0.20 

15 mole) of (+)-c~phor and 50 ml of anhydrous diethyl ether is 

added. The reaction mixture is heated to boiling for 5 hours. 

The Grignard complex is decomposed by adding an icecold 

aqueous solution of 20 g of ammonium chloride, the mixture is 

washed three times with 30 ml of water each, separated, dried 

20 over anhydrous magnesium sulfate and the solvent is removed 

by evaporation. Thus 40.5 g of a colourless oil are obtained 

which contains according to GC 

25 

30 

57.5% 

5.8% 

34.5% 

2.2% 

Etherification 

of (+)-c~phor of For.mula II 

of 1,7,7-tri-[methyl]-

-bicyclo [2. 2 .1] heptane-2 -ol [borneol]; 

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

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

of Formula 'III; and 

of further contaminations in smaller 

amounts .. 

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

hydride (47. 5% by weight/weight 
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dispersion) and SO ml of anhydrous toluene a solution of 

40.0 g of the oil obtained in the Grignard reaction 

containing {1R,2S,4R}-{-)-2-[phenyl]-1,7,7-tri-[methyll-

-bicyclo[2.2.1lheptane-2-ol of Formula III and 

5 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)-dimethylamine 

and 10 ml of toluene is added at the boiling point. The 

reaction mixture is heated to boiling for a further period of 

10 4 hours. 

Separation 

The reaction mixture is washed three times with 25 ml of 

15 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 

layers are combined, made alkaline to pH 10 with a 

concentrated ammonium hydroxide solution, extracted three 

20 times with 20 ml of dichloro ethane each, dried over 

magnesium sulfate and the solvent is removed in vacuo. Thus 

14.5 g of a colourless oil are obtained which contains 

according to GC analysis 

25 74.2% of (1R,2S,4R)-{-)-2-[{2'-{N,N-dimethylamino}­

-eth.o:xy )] -2- [phenyl] -1,7, 7- tri- [methyl]-

-bicyclo[2.2.1lheptane of Formula I; 

16.5% of {1R,4R) -2- ['(2• -{N,N-dimethylamino}-

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

-bicyclo[2.2.l]heptane of Formula IV 

6.5% of {1R,3S,4R)-3-[(2'-{N,N-dimethylamino}­

-ethyl)]-l,7,7-tri-[methyl]-

35 -bicyclo[2.2.l]heptane-2-one of For.mula V; 

and 
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same % of further unidentified contaminations each in an 

amount below l%. 

5 For.mation of the fumarate salt 

To a solution of 14.0 g of the base (lR,2S,4R)-(-)-2-

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

-[methyl]-bicyclo[2.2.l]heptane of For.mula I set free from 

10 the tartrate salt and 150 ml of ethanol 5.07 g (43.6 

mill~ol) of fumaric acid are added at 70°C. The product is 

filtered at 0°C and recrystallized from SO ml of dimethyl 

for.mamide. 

15 Thus 13.5 g of the desired product (lR,2S,4R)-(-)-2-

-[{2'-{N,N-dimethylamino}-ethoxy)]-2-[phenyll~l,7,7-tri-

-[methyl]-bicyclo[2.2.l]heptane fumarate (l : l) of For.mula I 

are obtained in the for.m of white crystals. Yield 16.2% 

[based on {+)-camphor]. According to GC analysis in the 

20 product 0~5% of (1R,3S,4R)-3-[(2'-{N,N-dimethylamino}-

30 

35 

-ethyl) ]-1, 7, 7 -tri- [me.thyl] -bicyclo [2. 2 .1] heptane-2-one 

can be detected. Mp.: 214 to 216°C. 

calculated: C% = 69.03%; H% = 8.45%; N% = 3.35%; 

found: C% = 69.16%; H% = 8.52%; N% = 3.32%. 

Claims 

EPATENT
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2.) Process for pr-.Paring (1R,~S,4~·(-)-2·tc~·· 
-{~,·-~~l~o}•eebo~)J·2-Cp~ll·~1 7,7-t~i­
• Cl;et.hyll -bieyi:lo [2. 2.11 heptane o.f i"o.r.m.ula 

' 

Q_ . ./'...._ / 
~- -N 

I 

and phar,ma~~tica1ly accep~le acid addition salts 
therac~ by ~~ve~ting (+l-1,7,7-tri-~thyll­

-bi~yclo[2.2.1lheptane-2-onQ {(+)-~ampbor} of Formula II 

It 

iuto (~R,2S,4a)-{-)·A·[pbe:y~J-lr7,7-tr1~tme~ll­

-bi~c~o[2.2.1Jheptane-2-ol of For.mula III 

AMENDED SHEET 

I' 1:1 ; .. 

EPATENT

EPATENT

EPATENT

EPATENT
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I :II 

by reacting t.l::l.e fo:mex: with a ph~l. mag:q.esi.um be.lide o:r 

phenyl alkali c~ounda, if naeaaaary carrying out 
hy~o~ysis a~ the reaet1~ product, and r~aet±ng the 
(1R,2S~4~)-(-)-2-CphenylJ-1,7,7-tri-~tbyll-

-b1cyelo[2.2.~)hepta=a-~-ol o~ ~or.mul& lll thus Qbtai:ed 

with a. (.4-{ha.~og~o}-ethyl) -c.U.metl:yla'ldn.e in tbe preaence 

of &A e.lkaii metal hydride or a..lkal.i me.t\ll. a.m.idca in an . 
organic solv~t and, if daaired, converting the base 
(~~,2S,4~)-(·)-2-[(2'~{•,~-d~~laminc}•etbcxy)l-2• 

-[phenyll•l,7,7•tr1-bDa~yll-bicyclo[2.2.1Jhept~e of 
:ro:r.mula I thus obt:.ai.:r:t.ad. i:a.t:.c a aa.l.t:~ c:haraetexi.ae.4 ~ 

e&rry~g out the.reaction of C~.2S,4~)-(-)-2-[ph6Qyll-

-~,7,7-tr~·tmathy~]-bieyc~o[2.2-~]heptane-~-ol. o~ 

Po~~a II4 ~ (2-{bal.ogano}-ethyl}-di=athylam±De ~a 

modi um. con tai~ ~ or a:rz:c eo:mpo'l.m<1 ( s). lla. ving a 5 • ar 6-

-membered saturated heterocyclic riAg with 2 cxyg~ ring· 
atama as [a] solv~t{s) • 

2.) Proee•• a.ocordi.ng to claim 1. cha.J:'actariu•d by that a..s a · 

sol.vant. dio:z:a.ne is Wled.. 

AMENDED SHEET 

EPATENT

EPATENT

EPATENT

EPATENT



I 

. 0 8 OCT 2003 

25 

3.) Process accordi~ eo alaim ~or 2, ch&raa~ariae~ by th&c 

phenyl mag:o.•ai.um brc:rmida .is used. 

. . 
4.) Proca.ss acc:orc1ing to a.:y o:f ciaim ~ or 2 r c:.ha.ra.cteri.aed .. . . 

by that .Pllet~.yl ~e.sium chloride i.1 1.:1sed • 

.5.) ~raeess acc:crdi.ni to any of claim.!~ l. to 4, c:ha.ra.c:ter:lG&d. 

by that a• a 2-(~'-{halogaco}-etbyl)-~~~~amina 
2-(2'-{ch2oro}-e~1l-dimethylaa~ne is used. 

6.) Proc:eas accor~g ~o ~y of c~a~ 1 to s, 
) c:ba.racee:r:lsed by t:.bat aa an al.kal.i. :me.ta~ i!l:ll.idm sodi.~ 

am.ide 1s uaac:l. 

7.) Proceas a~eording ~o any of cl.a~ 1 to 6, charae~eri­

se4 by c:~~ing out the alkylaticn reaction of 
(~,2S,4R)-(-)-2-[phenyll-1#7,7-tri-t=e~~l­

-b~cyc:la[2.2-1l~tane-2-ol o~ Bor.mul.a IIZ ~th tbe 
2- ·~2.' • {halogcn~?}-.etbyl) • d.imet~l·a:ine undar heat.ing·, 

partic:u1arl.y ~t the ~o~2~ poiut of .~ react~on 
mi.:a::t;u= •• 

a • ) ;E)roces• aceord.i2lg to a.=.y a! c:laiaa l. t.c 7 , 

chlirac:teri.aoc:! by that by t:ha c:on:.,araion of tha ba•e 

(lR.2S,4R)-(-)-2-[(2 1 -{H~B·dtm&taylamico}-ethoxy)J­

-.2- [phenyl] ·1, 7, 7 -tri· [:metb:yl]-biayalo [.2 .2 .l.] bept.an.e 

of .F.o:liiUla :r to ~ •alt tba 2· (K) -but.ened:.loa.te (1 : l.) 

salt (fumarate) is p•-.pa~ed. 

9 • ) Procaaa aceor(!l.~ tC? any of claiJ:u l t~ 8, . . 
c:ha.racterised by that. tu ccn1vc:-3ion of' tha 

Cla,2S,4Rl-<·>-2·[{2'~{•,N-4iae~ylamiuo}·ethc~ll· 

-2-[phanyl]-~,7,7-tri·£methvll·biayc:la[2.2.l]hept~e 

"ot Formu1a ~into the 2-(B)·but~edioate (l J ~) salt 

(f~aee) is carried ou~ without ~•olation o~ t~e 

EO'n'D&r. 

AMENDED SHEET 

·i~tll 

EPATENT

EPATENT

EPATENT

EPATENT
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10.) Process according to any of claims l to 9, characterised 

by that the conversion of the (1R,2S,4R)-{-)-2-[(2'­

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

5 -[methyl]-bicyclo[2.2.1]heptane of For.mu1a I into the 

2-(E)-butenedioate {1 : 1) salt (fumarate) is carried 

out without isolation of the for.mer. 

10 

15 

20 
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