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HENRY TIMMS (54) cis-BICYCLOOCTYL-ALKYL-AMINE DERIVATIVES (71).  We,
LILLY    INDUSTRIES  represents an optionally substituted phenyl LIMITED, a
British company of Henrietta  group.40 House, Henrietta Place, London, W.1,
do    When [err] and R' represent cis-hydrogen hereby declare the
invention, for which we  atoms the Ar and [err] groups 5   pray that a
patent may be granted to us, and  will also be in a cis-relationship. Such
cis- the method by which it is to be performed, to  2-phenylbicyclooctanes
of formula (I) may be be particularly described in and by the follow-
represented by the formula (III):    45 ing statement: - This invention
relates to a novel class of 10   2-phenylbicyclooctane and octene
derivatives             [err] having useful central nervous system
activity. The invention also provides methods by which such novel compounds
may be prepared, novel    Those skilled in the art will appreciate that
intermediates useful in the preparation of the  the compounds of formula
(III) may exist in 15   active compounds of the invention and phar-     two
enantiomeric forms and it is to be clearly maceutial compositions
comprising said active   understood that the invention extends to both  50
compounds.                                      the (+) or (-) form, as
well as to the racemic In the Applicants' W. German Offen-          mixture
thereof. legungsschrift No. 2,354,931, there is des-    When [err] taken
together represent 20   cribed and claimed a class of trans-derivatives  a
single chemical bond the 2-phenylbicyclooct- which also possess a
2-phenylbicyclooctane  2-ene of formula (I) may be repesented by  55
nucleus and which have activity in the central   the formula (IV); nervous
system United States Patent Specifi- cations Nos. 3,308,160 and 3,362,878
also dis- 25   close bicyclooctanes having. central nervous system
activity. According to the present invention there is provided an amine of
formula (1): Preferably, the optionally substituted phenyl group Ar  the
com pounds of formula (I) has the formula:                               60
30   or an acid-addition salt thereof, wherein n is an integer from  1 to
3, [err] is [err] alkyl, [err] is hydrogen or [err] alkyl and R is a
2-phenyl- bicyclo group of formula: wherein [err] individually represent
the same or different substituents selected from hydrogen, halogen,
trifluoromethyl, nitro, amino, [err] acylamino, mono- or [err] alkyl-  65
amino, [err] alkyl or [err] alkoxy; or taken 35   wherein [err] each
represent a hydrogen  together represent [err] alkylenedioxy. atom, said
hydrogen atoms being in a cis-    Preferred compounds of the formula (I)
are relationship, or taken together represent a  those having one or more
of the following single  chemical bond; and  wherein  Ar  features:
70    2                                        1,549,174
2 (a) nis 1;                                 cis - 3 -N,N -
diethylaminomethyl -2 -  65 (b) [err] is [err] alkyl and [err] is hydrogen,
(3,4 - dichlorophenyl) - bicyclo[2,2,2]octane; 



methyl or ethyl;                      cis - 3 - N - ethylaminomethyl -'2 -
(3,4 - (c)[err] are the same or different  dichlorophenyl) -
bicyclo[2,2,21octane; 5          [err] alkyl groups;
cis - 3 - N - methylaminomethyl - 2.- (p - (d) [err]  are methyl;
acetylaminophenyl) - bicyclo[2,2,2]octane;  70. (e) [err] are cis-hydrogen
atoms;      cis - 3 - NN - dimethylaminomethyl - 2 - (f)  Ar is phenyl
substituted by halogen  (m - acetylaminophenyl) - bicyclo[2,2,2] - in the
2,6; 2,5; 2,4; 2,3; 3,5; or 3,4-  octane; 10         positions;
cis - 3 - NN - methylethylaminomethyl - (g) Ar is phenyl singly or doubly
sub-  2 - (p - methylamino - phenyl) - bicyclo  75 stituted by halogen;
[2,2,2]octane; (h) Ar is a  chloro or p-bronophenyl    cis - 3 - N -
methylaminomethyl - 2 - (p - group;
dimethylamino - phenyl) - bicyclo[2,2,2] - 15    (i)  Ar is
3,4-dichlorophenyl; or         octane; (i)  [err] are cis-hydrogen atoms
and    cis - 3 - N - methylaminomethyl - 2 - (p -   80 the compound of
formula (I) is the  methoxyphenyl) - bicyclo[2,2,2]octane; (+)-enantiomer.
cis - 3 - N,N - dimethylaminomethyl - 2 - Most advantageously, the
compounds of  (p - methoxyphenyl) - bicyclo[2,2,2]octane; 20  formula (I)
have the features (a), (b), (e) an  cis - 3 - N - methylaninoethyl - 2 -
phenyl- (g); (a), (b) and (f); (a), (d), (g) and (j);
bicyclo[2,2,2loctane;                   85 (a), (d) and h); or (a), (d),
(i) and  ).    cis - 3 - NN - dimethylaminoethyl - 2-
phenylbicyclo[2,2,2]octane; For the advoidance of doubt, the term [err]
cis - 3 -   N -  methylainoethyl - 2 - (p- alkyl" as used herein, whether
explicitly or  chlorophenyl) - bicyclo[2,2,2]octane; 25  implicitly as in
the term [err] acylamino",is  cis - 3 - NN - dimethylaminoethyl - 2 - (p -
go intended  to  encompass  any  straight or  chlorophenyl) -
bicyclo[2,2,2]octane; branched  chain alkyl group having from 1 to  cis - 3
- N - methylaminomethyl - 2 - (3,4 - 4 carbon atoms. Thus [err] and/or
[err] may be a  dichlorophenyl) - bicyclo[2,2,2 octane; methyl, ethyl,
n-propyl, isopropyl, n-butyl, iso-    cis - 3 - N,N - dimethylaminoethyl -
2 - 30  butyl, s-butyl or t-butyl group. Similarly, .the  (3,4 -
dichlorophenyl) - bicyclo[2,2,2]octane;   95 term  "halogen" refers to
fluorine, chlorine,   cis - 3 - NN - dimethylaminoethyl - 2 - bromine or
iodine.                        (3,4 - difluorophenyl)'-
bicyclo[2,2,2]octane; Presendy preferred compounds of the inven-    cis - 3
- NN - dimethylaminoethyl -2 - tions are:                                (m
- trifluoromerhylphenyl) - bicyclo[2,2,2] - 35    cs -.3.- N,N -
dimethylaminomethyl-2-  octane;                                         l00
(p - chlorophenyl) - bicyclo[2,2,2]octane;       cis - 3 - N -
methylaminoethyl - 2 - (m - cis - 3 - N- methylaminomethyl-2- (P -
trifluoromethylphenyl) - bicyclo[2,2,2loctane; chlorophenyl) -
bicyclo[2,2,2]octane;          cis - 3 - N - methylaminoethyl - 2 - (m -
cis - 3 - N,N - dimethylaminomethyl - 2 -  nitrophenyl) -
bicyclo[2,2,2]octane; 40  (3,4 - dichlorophenyl) - bicyclo[2,2,2octane;
cis - 3 - NN - dimethylaminoethyl - 2 - (p -  105 cis - 3 - N -
methylaminomethyl -2 - (3,4 -  nitrophenyl) - bicyclo[2,2,2]octane;
dichlorophenyl) - bicyclo[2,2,2]octane;       cis  3 - N - methylaminoethyl
- 2 - (m - cis - 3 - NN - dimethylaminomethyl - 2 -  aminophenyl) -
bicyclo[2,2,2]octane; (p - bromophenyl) - bicyclo[2,2,2]ocne;      cis - 3
- NN - dimethylaminoethyl - 2 - (p - 45    cis - 3 - N - methylaminomethyl
- 2 - (p -  aminophenyl) - bicydo[2,2,2]octane;    110 bromophenyl) -
bicyclo 2,2,2]octane; and eir    cis - 3 - N - methylaminoethyl - 2 - (m -
(+)-enandomers;                           acetylaminophenyl) -
bicyclo[2,2,2]octane; 3 - N - methylaminomethyl - 2 - (3,4 - di-    cis - 3
- N,N - dimethylaiminoethyl- 2 -p- chlorophenyl) - bicyclo[2,2,2]oct -2 -
ene; and  acetylaminophenyl) - bicyclo[2,2,2]octane; 50    3 - N,N -
dimethylaminomethyl - 2 - (3,4 -    cis - 3 - N - methylaminoethyl - 2 - (m
-  115 dichlorophenyl) - bicyclo[2,2,2]oct - 2 - ene.  methylamino -
phenyl) - bicyclo[2,2,2]octane; Other illustrative Examples of compounds
cis - 3- N,N - dimethylaminoethyl -2 - (p - of the invention are:
dimethylamino - phenyl) - bicyclo[2,2,2] - cis - 3 - N - methylaminomethyl
- 2 -(p-  octane; 55  nitrophenyl) - bicyclo[2,2,2]octane;         cis - 3
- NN - dimethylaminoethyl - 2 - (p -  120 cis - 3 - NN -
dimethylaminomethyl- 2   methylphenyl) - bicyclo[2,2,2]octane; (p -
nitrophenyl) -bicyclo[2,2,2]octane;       cis - 3 - N - methylaminoethyl -
2 - (p - cis - 3 - N - methylaminomethyl - 2 - (p- methylphenyl) -
bicyclo[2,2,2]octane; aminophenyl) - bicyclo[2,2,2]octane;          cis - 3
- NN - dimethylminoethyl - 2 - 60    cis - 3 - NN - dimethylaminomethyl - 2
- (m - methoxyphenyl) - bicyclo[2,2,2]octane;   125 (p - aminophenyl) -
bicyclo[2,2,2]octane;   cis - 3 - N - methylaminoethyl - 2 - (o- cis - 3 -
N - methylaminomethyl - 2 - (m - methoxyphenyl) - bicyclo[2,2,2]octane;
chloro - p - nitrophenyl) - bicyclo[2,2,2] -   cis - 3 - N  -
methylaminopopyl - 2 - octane;
phenylbicyclo[2,2,2]octane;    3
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cis - 3 -N,N,- dimethylaminopropyl - 2 -    3 -N,N-
dimethylaminomethyl-2-(p-   65 phenylbicyclo[2,2,2] octane;
methoxyphenyl) - bicyclo[2,2,2]oct - 2 - ene; cis - 3'- N -
methylaminopropyl - 2 - (o -    3 - N - methylaminoethyl - 2 - phenyl-
chloro - p - nitrophenyl) - bicyclo[2,2,2] -  bicyclo[2,2,2] oct - 2 .-
ene; 5  octane;                                      3 - NN -
dimethylaminoethyl- 2 - phenyl- cis - 3 - NN - dimethylaminopropyl - 2 -
bicyclo[2,2,2]oct - 2 - ene;            70 (o - bromo - m - chlorophenyl) -
bicyclo -    3 - N - methylaminoethyl - 2 - (p - chloro- [2,2,2]octane;
phenyl) - bicyclo[2,2,2]oct - 2 - ene; cis - 3 - N,N - dimerhylaminopropyl
- 2 -    3 - NN - dimethylmioethyl - 2 - (p - 10  (p - aminophenyl) -
bicyclo[2,2,2]octane;  chlorophenyl) - bicyclo[2,2,2]oct - 2 - ene; cis - 3
- N - methylaminopropyl - 2 - (o - .  3 - N - methylaminoethyl - 2 - (3,4 -
di-  75 methyl - p - acetylaminophenyl) - bicyclo -  chlorophenyl) -
bicyclo[2,2,2]oct - 2 - ene; [2,2,2]octane;                              3
- NN - dimethylaminoethyl - 2 - (3,4 - cis - 3 - N,N - dimethylaminopropyl
- 2 -  dichlorophenyl) - bicyclo[2,2,2]oct - 2 - ene; 15  (o - methoxy - m
- methylphenyl) - bicyclo -    3 - NN - dimethylaminoethyl - 2 - (3,4 -
[2,2,2]octane;                              difluorophenyl) -
bicyclo[2,2,2]oct- 2 - ene;  80 cis - 3 - N - methylaminopropyl - 2 - (p -
3 -N,N - dimethylainoethyl2 - (m - methylamino - phenyl) -
bicyclo[2,2,2]octane;  trifluoromerhylphenyl) - bicyclo 2,2,2]oct - 2 - cis
-3- N,N - dimethylaminopropyl - 2 -  ene; 20  (p - dimethylamino - phenyl)
- bicyclo-    3- N -methylaminoethyl - 2 - (m - tri- [2,2,2]octane;
fluoromethylphenyl) - bicyclo[2,2,2]oct - 2 -  85 cis - 3 - N,N -
dimethylaminopropyl -2 -  ene; (p - methylamino - phenyl) - bicyclo[2,2,2]
-    3 - N - methylaminoethyl - 2 - (m - nitro- octane;
phenyl) - bicyclo[2,2,2]oct - 2 - ene; 25    cis - 3-NN
-dimethylaminopropyl -2 - (p - methylphenyl) - bicyclo[2,2,2]octane;  3 -
NN - dimethylaminoethyl - 2 - (p - cis - 3 - NN - dimethyaminopropyl  2
nitophenyl) - bicyclo[2,2,2]oct - 2 - ene;   90 (p - methoxyphenyl) -
bicyclo[2,2,2]octane;  3 - N - methylaminoethyl - 2 - (m - amino- - 3 - NN
- dimethylaminoethyl - 2 -  phenyl) - bicyclo[2,2,2] oct- 2 - ene; 30  (3,4
- methylenedioxyphenyl) - bicyclo[2,2,2] -    3 - N,N - dimethylaminoethyl
- 2 - (p - octane;                                 aminophenyl) -
bicyclo[2,2,2]oct - 2 - ene; cis - 3 - N - methylaminopropyl -2 - (3,4 -
3 -N        - methylamoethyl-2-(m - acetyl-  95 methylenedioxyphenyl) -
bicyclo[2,2,2]octane;  aminophenyl) - bicyclo[2,2,2]oct- 2-ene; and their
(+) and (-) enantiomers;           3 - N,N - dimethyoethyl -2 - (p - 35
3 -N - methylaminomethyl- 2 -phenyl-   aetylaminophenyl)-
bicyclo[2,2,2]oct- 2 - bicyclo[2,2,2]oct - 2 -ene;                     3.
N-methylaminoethyl-2- (m - methyl- .100 3 - N,N - dimethyomethyl- 2- henyl-
amino - phenyl) - bicyclo[2,2,2]oct - 2 - ene; bicyclo[2,2,2]oct - 2 - ene;
3- N,N - dimethylaminoethyl - 2 - (p - di- 3 - N,N -  dimethylaminomethyl -
2 - (p -    methylamino - phenyl) - bicyclo[2,2,2]oct - 40   nitrophenyl) -
bicyclo[2,2,2]oct - 2 - ene;    2 - ene; 3 - N -methylaminomethyl - 2 - (p
-        3 - N,N - dimethylamoethyl -    2  -  (p -  105 aminophenyl) -
bicyclo[2,2,2]oct - 2 - ene;    methylphenyl) - bicyclo[2,2,2]oct - 2 -
ene; 3 -N -dimethylaminomethyl - 2 - (p -      3 - N - methylaminoethyl - 2
- (p - methyl- aminophenyl) - bicyclo[2,2,2]oct 2- ene  phenyl) - bicyclo
[2,2,2]oct- 2 - ene; 45      - N - mthylaminomethyl 2 - (m            3 -
N,N - methylaminoethyl - 2-(m - choro - p - nitrophenyl) - biclo[2,2,2]oct
-  methoxyphenyl) - bicyclo [2,2,2]oct - 2 - ene;  110 2-ene;
3 - N - methylainoethyl  - (o - meth- 3 - N,N  - ethylaminoethyl - 2 - (3,4
-  oxyphenyl)- bicy[2,2,2]oct - 2 - ene ; dichorophenyl) -
bicyclo[2,2,2]oct - 2 - ene  3 - N - methylaminopropyl - 2 - phenyl- 50
3 - N - ethylaminomethyl - 2 - (3,4 - di-  biyclo[2,2,2]oct - 2 - ene;
chorophenyl)- bicyclo[2,2,2]oct- 2-ene;     3 - NN  - dimethylamiiopropyl
- 2 -  115 3- N - methylaminomethyl - 2  -(p- acetyl-
phenylbicyclo[2,2,2]oct - 2 - ene; aminophenyl) - bicyclo[2,2,2]oct - 2 -
ene;  3-N-methylaminopropyl - 2 -(o - 3 - N,N - dimethylaminomethyl -2-(m -
chloro - p- nitrophenyl) - bicyclo[2,2,2]oct - 55  acetylaminophenyl) -
bicylo[2,2,2]oct - 2 -  2 - ene; ene;                        .           3
- N,N - dimethylaminopropyl - 2 - (o -  120 3 - NN - methylethylamino - 2 -
(p -  bromo - m - chlorophenyl) - bicyclo[2,2,2] - methylamino - phenyl) -
bicyclo[2,2,2]oct -  oct - 2 - ene; 2 - ene;
3 -NN-dimethylaminopropyl-2-(p- 60    3 - N -  methylaminomethyl - 2 - (p -
di-  aminophenyl) - bicyclo[2,2,2]oct - 2 - ene; methylamino - phenyl) -
bicyclo[2,2,2]oct -   3 - N  - methylaminopropyl - 2 - (o -  125 .2 - ene;
methyl - p - acetylaminophenyl) - bicyclo - 3 - N - methylaminomethyl - 2 -
(p - meth-   [2,2,2]oct - 2 - ene; oxyphenyl) - bicyclo[2,2,2]oct - 2 -
ene;   3 - N,N - dimethylaminopropyl - 2 - (o -    
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4 methoxy -  m    methylphenyl)  bicyclo -  when [err] and [err] represent
cis-bydrogen atoms [2,2,2]oct - 2 - ene;                      by (D)
resolution of the product of formula  55    - 3 - N - methylaminopropyl - 2
- (p -  (I) formed in reaction (A), (B) or (C), into its methylamino -
phenyl) - bicyclo[2,2,2]oct -  (+) or (-) enantiomeric form. 5   2 - ene;
The  preferred  methods of preparation 3 - NN - diethylaminopropyl - 2 - (p
- di-  according to the present invention involve the methylamino - phenyl)
- bicyclo[2,2,2]oct -  use of an intermediate of formula (IX):  60 2 - ene;
3 - NN - dimethylaminopropyl- 2 - (p -           [err] 10  methylamino -
phenyl) - bicyclo[2,2,2]oct - 2 - ene;
where mis as defined above, i.e. n-1, and Z' 3 - NN - diaminopropyl - 2 -
(p -  represents Z  or -CHO, -CN, COCl, methylphenyl) - bicyclo[2,2,2]oc
-2- ene;   [err] where R 3 - NN - dimethylaminopropyl- 2 - (p - is C,,
alkyl,  which may, if convenient, be   65 15  methoxyphenyl) -
bicyclo[2,2,2oct -2- ene;  reacted in situ in the reaction medium in 3 - NN
- dimethylaminomethyl - 2 - (3,4 - which it is formed.
methylenedioxyphenyl) - bicyclo[2,2,2]oct -    When R is a bicyclooctane
nucleus, use of 2 - ene;                                 the nitric
intermediate is much preferred 3 - NN - dimethylaminoethyl - 2 - (3,4 -
since the cis-nitrile is thermally stable and   70 20
methylenedioxyphenyl) - bicyclo[2,2,2]oct - the nitrile group is a good
activating group 2 - ene;                                 in the
Diels-Alder reaction by which this class 3 - NN - dimethylaminopropyl - 2 -
(3,4 -  of intermediates is prepare  When R is a methylenedioxyphenyl) -
bicyclo[2,2,2]oct -  bicyclooctene  nucleus, use of the aldehyde 2 - ene;
intermediate is preferred.                   75 25  and their acid-addition
salts, especially their    The compounds of formula (IX) are readily
pharmaceutically-acceptable salts.         converted to compounds of
formula (I), or The compounds of formula (I) may be pro-  primary amino
analogues thereof, by reduc- pared by any of the normal methods for pre-
tion, although, when [err] represent a paring substituted alkyl amies.
single bond, precautions must be taken to avoid  80 30    According to one
aspect of the present  reduction of the olefinic moiety. In the case
invention there is provided a meod of pre-  of the nitriles and amides of
formula (IX), paring a compound of formula (I), or an acid- the reduction
is preferably carried out using addition salt thereof, which comprises    a
complex hydride reducing agent such as (A) reducing:
lithium aluminium hydride or sodium boro-  85 35    (i) a compound of
formula (V):          hdride, whilst in the case of the isocyanates formula
(IX), treatment with a concen- [err]                   trated mineral acid
such as hydrochloric acid produces the desired conversio. The alde- where m
is 0, 1 or 2 and Z is [err],      hydes and esters of formula (IX) may be
90 [err] or                                  reductively aminated to the
desired corn- (ii) an olefin of formula (VI):         pounds of formula (I)
by reduction to the corresponding alcohols, for example, using a [err]
complex hydride reducing agent, conversion of 40
the alcohols to the corresponding. alkyl or aryl  95 sulphonates (by
reaction with an alkyl or aryl sulphonyl chloride such as methyl sulphonyl
where. [err] and [err] taken together represent a chloride or p-toluene
sulphonyl chloride) and single bond or, when [err] taken together  reaction
of the sulphates with an amino of formula [err]. Reductive amination of the
100 represent a single bond, independently repre-  aldehydes of formula
(IX)  may also be carried sent hydrogen atoms;                      out by
catalytic hydrogeneration in the presence (B) alkylating a compound of
formula     of ammonia or an amine of formula [err]. Alternatively,
compounds of formula (IX) [err]                           where Z' is -CHO
may be condensed directly  105 (VII)    with an amine to give die
corresponding (C)  condensing an amine of formula        Schiffs base which
can be reduced with a (C) condensing an amine of formula:     complex
hydride, preferably  sodium  boro- 50                   [err]
hydride, to give a compound of formula (I) in which [err] is hydrogen.
110 with a compound of formula (VIII):          Where Z' is [err] or the
above-mentioned reductive amination [err]                          is
carried out in the presence of ammonia, the resultant product is a primary
amine of where Q is a leaving group; optionally followed  formula R-(CH2)NH
which can then be 115 alkylated to produce a compound of formula  
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5 (I) in which [err] and/or [err] is [err] alkyl. Com- pounds of the
formula [err] and acid-addition salts thereof, wherein R and n have the
values stated above, provided that 5  when [err] represent cis-hydrogen
atoms and n is 1, Ar cannot be p-chlorophenyl, are included in the
invention. The alkylation may be carried out in conventional manner, for
example by reductive alkylation, reaction with 10  an alkyl halide or
sulphate, reaction with an alkyl chloroformate followed by reduction of the
resultant urethane or, when methylation is to be carried out, by reaction
with formic acid/formaldehyde. Similarly, monoalkylated 15  products of
formula (I), i.e. compounds of alkylated to form  dialkylated products of
formula(1) where [err] is [err] alkyl In the case where Z' is CN, the
compound 20  of formula (I) in which [err] is hydrogen and [err] is [err]
alkyl can be obtained by treatment with the corresponding oxonium salt
followed by addition of the corresponding alcohol and reduction with sodium
borohydride (see J.  When [err]  and [err]  are cis-hogen atoms, the 25
Org. (Chem. 34, 627 (1969)).              cis - 6 - phenylbcyclo[2,2,2]oct
- 2 - ene - This raction may be schematically illus- 5 - carbonitrile of
formula (X) can be pre- trated:                                  pared by a
Diels-Alder reaction between the  40 appropriate cis-cinnamonitrile  and
1,3-cyclo- hexadiene. The cis-cinnamonitrile may be pre- pared  by the
route described in J.Pharm Sci., 54, 1110 (1965) or by decarboxylation of
the corresponding benzalcyannoacetic acid.   45 When [err] and [err]
represent a single bond, the nitrile of formula (X) may be prepared from
the corresponding aldehyde of formula (XI): by reaction with hydroxylamine
followed by dehydration of the oxime thus formed with [err]
any suiable dehydrating agent, for example, [err] or cyanuric chloride. The
above intermediates of formula (IX),    Altematively, and preferably, the
aldehyde  55 30  with the exception of the compound in which  of formula
(XI) is directly  converted to the Ris a bic tanenucleus, m is 0,Z' is
acid of formula RCOOH by selective hydro- -CN  and Ar is p-chlorophenyl,
are novel.  genation followed by treatment of the parily They may be
obtained from the nitrile of  reduced  aldehyde  with  Jones Reagent
formula (X) according to the following reac-  ([err]).
60 35  tion sequences in which R, [err]    The aldehyde of formula (XI) may
be pre- are as defined above.                     pared by a Diels-Alder
reaction between the    6                                      1,549,174
6 appropriate phenyl propargyl aldehyde and  also be prepared by the
following reaction 1,3-cyclohexadiene.                       sequence:
Reaction A above involves the reduction of the compound of formula (X)
using, for                       COORS 5   example, hydrogen in the
presence of a suit- able catalyst such as palladium on charcoal, to produce
the nitrile of formula (IX) in which m is 0. Clearly, when R3 and R4
represent a                . single bond, selective hydrogenation must be
10   employed, the reaction being stopped after  wherein reaction A is as
described above, the uptake of one mole of hydrogen. Reaction B  compound
of formula (IX) hwere R is a is accomplished by hydrolysis as is well known
bicyclooctane nucleus being obtained by a in the art and the resultant
carbolic acid  Diels-Alder reaction between the appropriate 



may then be converted to the corresponding  cis-cinnamonitrile  and
1,3-lohexadiene, 15  acid chloride-reaction D-in  conventional  followed by
hydrolysis and subsequent esteri- manner, for example, by reaction with
thionyl  fication. The resultant ester -may then be  75 chloride. The
latter may then be converted by  hydrolysed-reaction L-to yield the corres-
the Arndt-Eistert synthesis-reaction F-to a  ponding acid. substituted
acetic acid a   by repetition of                                by the 20
reactions D and F, the correspondingly sub-   well-known Rbsenmund
reduction. stituted propionic and butyric acid may be    As stated above,
reaction A involves reduc-  80 obtained. The  aforementioned  substituted
tion, for example, by means of catalytic hydro- propionic  acid  may  also
be  prepared  genation, and it will therefore be appreciated from  the
aldehyde  R-CHO   by  reac-   by those skilled in the art that, if- Ar is
sub- 25  tions I and J, reaction I being the well-  stituted with a nitro
group, the latter may known Knoevenagel reaction to produce a 3-  be
partially or entirely reduced to the corres-  85 substituted acrylic acid
and reaction J involv-  ponding amino substituted product. Accord- ing the
reduction of the acrylic acid using for  ingly, if a nitro substituted end
product is example, hydrogen over a palladium catalyst  desired, the
appropriate  intermediate  of 30  to produce the desired propionic acid.
formula (IX) is preferably obtained by nitra- By reaction C, the
aforementioned car-  ton after reaction A has been carried out and   90
boxyic acid, substituted acetic acid or sub-  the subsequent conversion of
the nitrated stituted propionic acid may be converted to  intermediate to
the desired compound of the corresponding nitriles of formula (IX) in
formula (I) carried out under conditions which 35  which m is 0, 1 or 2.
Reaction C may be  will not reduce the nitro substituent. carried out by
treatment of the acid with    The compounds of formula (I) may also be   95
ammonia at elevated temperatures in the  prepared by the reduction of an
olefin of presence of alumina.                      formula (VI) as
hereinbefore defined. The acid chlorides produced by reaction D  This
reduction may be effected  using 40  above are readily converted-reaction
Eto   hydrogen over a catalyst such as a group VIII the desired amides of
formula (IX) by reaction  metal, for example, platinum or palladium.  100
with  the  appropra    ne                 The catalyst may be supported on
an inert [err]. Additionally by reduction of sub-  carrier, for example,
charcoaL To carry out stituted acetyl and propionyl chlorides pro-  the
reaction the unsaturated compound of 45  duced above-reaction G-the
required alde-  formula (VI) may be dissolved in a suitable hydes of
formula (IX) in which m is 1 or 2  inert solvent, for example, ethanol or
ethyl  105 may be obtained. The well known Rosenmund  acetate When it is
desired to form a com- reaction provides one means of accomplishg       of
formula (I) in which [err] and [err] this reduction.
represent a single bond, selective hydrogena- 50    The above-mentioned
substituted acetic,  tion of the [err] olefinic group must be propionic and
butyric acids may also be con-  acomplished.                           110
verted-reaction H-to the desired isocyan-    Compounds of formula (VI) are
noveL They ates of formula (IX) in which m is 0, 1 or 2. may be prepared
from compounds of formula This conversion may be accomplished by  (XIII):
55  forming the corresponding acid azide either by  treatment of the
corresponding  acid chloride with sodium azide or by formation of the
corresponding acid hydrazide and treat- ment of the latter with nitrous
acid, and then 60  heating the acid azide in benzene or chloro- form
solution. Reaction K involves the conventional esteri-  where [err] and
[err] are as defined for formula  115 fication of the corresponding acid,
for example,  (VI) and wherein Z is -CHO, [err] by reaction with an alcohol
[err]-OH. The  or CN by any of the methods described above 65  esters of
formula (IX) in which m is 0 can  for converting the same Z' groups, in the
7                                        1,549,174
7 compound of formula (IX) to -[err], pro   derived from the corresponding
alcohols of vided, of course that such manipulations do  formula (XIV): not
destroy the unsaturated nature of the bicyclooctene moiety.
[err]             (XIV)      65 5     Compounds of formula (XIII) in which
[err] and [err] taken together represent a single bond,    For example, to
obtain a compound of [err] and R' represent hydrogen atoms and Z'  formula
(VIII) in which Q is chlorine the represents an aldehyde group may be pre-
above alcohol may be reacted with phos- pared.
phorous pentachloride or oxychloride and to 10     1. By a Diels-Alder
reaction between the  obtain such a compoundin which Q is tosyl  70
appropriate trans-cinnamaldehyde and   or mesyl, the alcohol may be reacted
with 



1,3-cyclohexadiene followed by catalytic  p-toluene  sulphonyl chloride  or
methyl reduction,  bromination  with  cupric  sulphonyl chloride. bromide,
and subsequent dehydrobro-    The alcohols of formula (XIV) may be 15
rination, preferably with  a lithium   derived from aldebydes of formula:
75 chloride-lithium carbonate mixture; or 2. By a Diels-Alder reaction
between the                [err] appropriate phenyl propargyl aldehyde and
1,3-cyclohexadiene followed by cata-  by reduction using an alkali metal
borohydride 20        lytic reduction.                      such  as sodium
borohydride  or lithium Compounds of formula (XIII) where R'  alurminium
hydride. and [err] taken together represent a single bond    It will also
be appreciated by those skilled   80 and Z' is CHO may be prepared by a
Diels-  in the art that a resultant compound of Alder reaction between
1,3-cyclohexadiene and  fonnula (I) in which Ar is substituted by an 25
an aldehyde of formula [err]                 amino group can be converted
to other com- The acid,acid chloride, ester and nitrile  pounds of formula
(I) in conventional manner. analogues may be similarly prepared using
Thus, the amino substituted compound may   85 appropriate modifications of
the above syn-  be acylated to produce a desired product of thetic
procedures. Preparation of. the corn-  formula (I) in which Ar is
substituted by a 30   pounds of formula (XIII) in which [err] and [err]
[err] acylamino group or mono- or di-alkylated represent a single bond,
[err] and [err], represent to produce a. desired compound in which Ar
cis-hydrogen atoms and Z' is nitrile, has  is substituted by a mono- or
[err] alkyl-  90 already been described hereinabove. Such  amino group.
Further the amino substituted compounds can be converted into the corres-
product may be diazotized and the resultant 35   pending acid, ester
derivatives, etc., by the  diazoni   salt converted to a variety of other
methods indicated previously for the compound  products, for example, by
decomposition in an of formula (X). except of course, that the  alcohol to
yield the corresponding [err] alkoxy   95 reduction step A should be
omitted.        substituted compound or by reaction with a A further
method. of preparing the amines  cuprous halide to yield the corresponding
halo 40  of. formula (I) involves the condensation of a  substituted
compound of formula (I). compound of formula (VIII):                  The
compounds of formula (I) produced by the foregoing processes may be
isolated  100 per se or in acid-addition salt -form. The acid-addition
salts are preferably the where Q is a. leaving group being a reactive
pharmaceutically acceptable, non-toxic addi- atom such as a halogen atom,
eg. an iodine  tion salts with suitable acids, such as those 45  atom, or a
reactive. group such as a sulphonate,    with inorganic acids, for example,
hydrochloric,  105 e.g. mesyl or tosyl, group, with an amine of
hydrobromic, nitric, sulphuric or phosphoric formula:
acids, or with organic acids, such as organic [err]
carboxylic acids, for example, glycollic, maleic, hydroxymaleic, malic,
tartaric, citric, salicyclic, where R, [err] and [err] are as defined
above.   -acetoybenzoic, nicotinic or isonicotinic acid,  110 50    The
above type of reaction is well-known  or organic sulphohonic acids for
example methane in the art and any skilled art worker will  sulphonic,
ethane sulphoic, 2-hydroyethane immediately appreciate the nature of the
reac-  sulphonic, toluene-sulphonic, or naphtha- tion conditions necessary
to effect the reaction lene-2-sulphonic acid. Apart from pharma- and the
identity of suitable  Q radicals. How-  ceutically acceptable ad-addition
salts, other. 115 55  ever, in passing, it may be mentioned that  salts
are. also included. within the scope of since the reaction proceeds with
elimination  acid-addition salts such as, for example, those of HQ,
presence of a proton acceptor such as  with picric or oxalic acid; they may
serve as a base is advisable. If desired, the reaction  intermediates in
the purification of the com- may be carried out in the presence of a suit-
pounds or in the preparation of other, for  120 60  able solvent such as
methylene dichloride, or  example, pharmaceutically acceptable, acid-
dimethyl sulphoxide.                    addition salts, or are useful for
identification, The compounds of formula (VIII) may be  characterization or
purification of the bases.    8
1,549,174                                       8 A resulting acid-addition
salt may be con-  dose administered being dependent on such verted into the
free compound according to  factors as the particular compound being used,
known  methods, for example, by treating it  the condition being treated
and the type and with a base, such as with a metal hydroxide  size of
mammal being treated. However, the 5   or alkoxide, for example, an alkali
metal or  dosape   day reuired will normally fall  70 alkaline earth metal
hydroxide, for exa    within t  rae of 0.1 t 20 mg/Kg., for lithium
hydroxide, sodium hydroxide, pos-  example, in: the treatment of adult
human, sium hydroxide or calcium hydroxide; with a  single dosages of from
0.1 to 5 mg/Kg. may metal carbonate, such as an alkali metal or an  be used
whilst, in the treatment of test animals 



10   alkaline earth metal carbonate or hydrogen   such as mice and rats,
single dosages of from    75 carbonate, for example, sodium potassium or  1
to 50 mg/Kg. may be employed. calcium carbonate or hydrogen carbonate; with
The active compounds and salts of the ammonia; or with a hydroxyl ion
exchange   present invention will normally be adminis- preparation, or with
any other suitable reagent.     tered orally or by injection and,  for this
pur- 15     A resulting acid addition salt may also  be     ,  id compounds
and salts will usually   80 converted  into  another acid-addition salt be
utilised in the form of a pharmaceutical according to known methods; for
example,  a  composition. Such compositions are prepared salt with an
inorganic acid may be treated  in a manner well known in the pharmaceutical
with a metal salt, for example a sodium, a  and normally              t
least one active 20   barium or silver salt, of an acid in asuitab
compound or salt of the inveion in assoa-   85 diluent, in which a
resulting inorganic salt is  tion with a pharmaceuticallyacceptable carrier
insoluble and is thus removed from the reac-  therefor. In making the
compositions of the tion medium. An acid-addition salt may also  present
invention, the active ingredient will be converted into another
acid-addition salt usually be mixed with a carrier, or diluted by 25   by
treatment with an anion exchange pre-  a carrier, or encosed within a
carrier which   90 paration.                                  may be in the
form of a capsule, sachet, paper As stated previously, when [err]  and
[err]   or other container. When the carrier serves as represent
cis-hydrogen  atoms, theco      a diluent, it may be a solid, semi-solid or
of forimula (I) may exist in two          liquid  material which acts  as a
vehicle, 30  forms. Although the racemate possesses anti- excipient or
medium for the active ingredient.   95 depressant activity inits own right,
incertain Some examples of suitable carriers are lactose, circumstances it
may be desirable to resolve  dextrose cros, sorbitol mannitol, starches,
the racemate into its dextrorotatory (+) and  gun  acacia,  calcium
phosphate, alginates, laevorotatory C-) forms. The resolutin  may
tragacanth,  gelatin, syrup, methyl celllulse, 35   be effected by any
method conventionally used    methyl- and  propyl-hydroxybenzoate, talc,
100 in the reiolution of opticaLly active bases, such  magnum steaate or
mial oil. The com- as by reaction with optically active acids of  positions
of  of the inven   may, as is well known stereochemistry, followed by
fractional known in the art, be formulated so as to  r crystallisation of
the salts formed. Suitable  vide quick, sustained or delayed release of the
40   optically active acids which may be men- active ingredient after
administration to the  105 tioned are (+) or (-) tartaric, malic, man-
patient delic or camphor sulphonic acid, use of the    Depending on the
route of administration, latter acid being preferred. It has been found
the foregoing compositions may be formulated that the (+)-enantiomers of
the compounds  as tablets, capsules or suspensions for oral use 45  of
formula (I) have particularly specific   and injection solutions for
parenteral use. Pre-  110 activity.
ferably the compositions are formulated in a The compounds of formula (1),
and pharma-      dosage unit form, each dosage containing from
ceutically-acceptable acid-addition salts there-  1 to 500 mg., more
usually S to 250 mg., of of, possess antidepressant activity and hence  the
active ingredient. 50   are useful for the treatment of various
Accordingly, in one aspect of the invention   115 depressive states in
mammals. Their useful- there is provided a pharmaceutical composi- ness has
been demonstrated in well-known test    tion which comprises a compound of
formula procedures such as antagonism  of reserpine      (I) or a
pharmaceutically-acceptable acid-addi- hypohermia in mice and inhibition of
the      tion salt thereof, associated with a pharma- 55  uptake of
noradrenaline (NA) and 5-hydroxy-      ceutically-acceptable carrr terefor.
120 tryptamine (5HT) in mouse brain synapto-  In a further aspect of the
invention there somes. They have low toxicity.            is provided a
method of preparing a pharma- As noted above, the active compounds of
ceutical composition as described above which the present invention form
acid-addition salts  comprises admixing a compound of formula 60  and,
where such salts are pharmaceutically-  (I), or a
pharmaceutically-acceptable acid-  125 acceptable, they are equally useful
for the  addition salt thereof, with a pharmaceutically- treatments
mentioned herein. The active com-  acceptable carrier therefor. pounds and
the pharaceutically-acceptable    It is tO be clearly understood that the
pro- acid-addition salts thereof of this invention are  ferred features set
out below the initial dis- 65  effective over a wide dosage range, the
actual  cussion of the compounds of formula (I) here-  130    9
1,549,174 inbefore, apply mutatis mutandis to all other  washed with ether.
The solutions were com- aspects of the invention.                 bined
then washed with 2N HCL The aqueous The invention will now be illustrated
with  layer was separated, basified with 2N NaGH references to the
following Examples.     solution, and the amine extracted using ethyl  65
acetate. After drying the combined extracts 5                EXAMPLE I
over magnesium  sulphate, filtration  and
cis-3-N,N-Dimethylaminomethyl-2-(o-    removal of solvent produced an oil
which on 



chlorophenyl)-bicyclo[2,2,2]octane   dissolving in ethanolic hydrochloric
acid and hydrochloride              slowly adding ether gave the title
compound   70 (a) cis-o-Clorocinnamonitrile                (2.8 g) m.p.
[err] 10    o-Clorobenzalcyanoacetic acid (40 g; 0.193 m) was intimately
mixed with copper powder  (e) cis - 3 - NN - Dimethylaminomethyl - (3 g)
and cuprous oxide (I g) and heated in  2 - (o - chlorophenyl) -
bicyclo[2,2,2] - vacua at a temperature of 2400C with vigorous  octane
hydrochloride evolution of carbon dioxide. The distillate    To cis - 3 -
aminomethyl - 2 - (o - chloro-  75 15  was a pale yellow oil which was
shown to  phenyl) - bicyclo[2,2,2]octane (2.3 g; 8.1 mm) contain 71%
cis-nitrile by NMR assay. Frac- was added sodium hydrogen carbonate (1.55
tional distillation of the mixture was carried  g; 18.5 m mole) and
dimethyl formamide (50 out collecting early fractions containing pure  ml).
The flask was cooled in ice and a mixture cis-isomer, b.p. [err] at 1.2
mm/Hg.    of formic acid 90%  (2.03 ml; 45 mm) and   80 formaldehyde (3.87
ml; 45 mole) added 20  (b) cis - 5 - (o - Chlorophenyl) - 6- cyano-
slowly. After the addition, the solution was bicyclo[2,2,2]oct - 2 - ene
slowly heated to reflux. After 4 hours, the cis -   - Chlorocinnamonitrile
(13 g; 80  solution was cooled, added to water (50  ml), mmole) and
1,3-cyclohexadiene (11.43 ml;  made alkaline (pH=8) with solid potassium
85 120 mmols) were added to a sealed tube with hydroxide and extracted with
ethyl acetate. 25 a trace of hydroquinone and 1,2-dichloro- The combined
ethyl acetate layer was washed benzene, and heated at [err] for 2  with
water, dried over magnesium slphate, weeks. The product oil was washed
several filtered and subjected to reduced pressure so times with cold
4-60OC. petrol afterhaving  as to yield a brown oil (2.2 g). The salt was
90 highly boiling solvents initially removed, and formed from ethanolic
hydrochloric acid and 30  then repeatedly washed with hot 6080C.
recrystallised from ethanol/ether mixture (1.7 petrol. These latter
washings were collected  g; m.p. [err]). and reduced to a viscous oil (15
g. crude; 77%).  Crystallisation of a small part of this
EXAMPLES 2 and 3 oil gave a white crystalline  solid (m.p. 105-    The
following  bicyclo[22,2]octylamines  95 35   [err]). The remainder was used
in the next  were similarly prepared: reaction.
cis - 3 - NN - Dimethylaminomethyl -2- (m  - chlorophenyl) - bicyclo[2,2,2]
octane, (c) cis - 2 - (o - Chlorophenyl) - 3 - cyano-  hydrochloride, m.p.
[err] bicyclo[2.2,2]octane                           cias - 3 - NN -
Dimethylaminomethyl - 2 -  100 Crude cis - 5 - (o - chlorophenyl) - 6 -
phenylbicyclo[2,2,2]octane,   hydrochloride, 40  cyano - bicyclo[2,2,2]oct
- 2 - ene (5.9 g;  m.p. 220-30C 243 mmle) was dissolved in absolute ethanol
(40 ml) and reduced at atmospheric pressure             EXAMPLE 4 over 5%
Palladium/charcoal (0.6 g; 10% by    cis-3-NN-Dimethyminomethyl-2-(p-
weiht). After the theoretical amount of
fluorophenyl)-bicyclo[2,2,2]octane,         105 45  hydrogen uptake, the
catalyst was filtered off hydrochloride and the solution reduced to an oil
(4.72 g;    cis - 3- Ain        yl - 2 - (p - fluoro- 80%).
Recrystallisaion from ethanol yielded  phenyl) - bicyco[2,2,2]octane (3 g;
0.0128 a white crystalline solid (m.p. [err]).  m) (prepared as in Example
1(d)), (except that the p- fluorocinnamonitrile was prepared  110 (d) cis -
3 - Aminomethyl - 2  (  chloro-  from  puorobealdeyde and cyanoacetic 50
phenyl) - bicyclo[2,2,2]octane hydro-  acid by the procedure outlined in
Organic chloride                              Reaction, 15 374381), acetic
acid (30 nl), cis - 2 - (o - Chlorophenyl) - 3 - cyano   ethanol (30 ml),
40% formaldehyde in water bicyclo[2,2,2]octane (4.0 g; 16.4 mm) in dry  (10
ml, 0.051 m) and 5% Palladium on char-  115 tetrahydrofuran (10 ml) was
added dropwise  coal (1 g) were hydrogenated in a Parr 55  to a chilled and
stirred solution of lithium   apparatus (60 [err]). After four hours, the
aluminium hydride (0.87 g; 23.2 mm) in dry  catalyst was filtered off and
the filtrate evapor- tetrahydrofuran (20 ml). After the addition,  ated.
The oil was dissolved in dilute hydro- the solution was allowed to warm to
room   chloric acid and extracted with ether. The acid  120 temperature and
was stirred overnight. After  extracts were basified  (5N  NaGH) and 60
the addition of water, the solution was  extracted with ether. The ether
was washed, decanted  from  solid material which was  ([err]), dried
([err]) and evaporated to give    1,549,174
10 an oil 2.6 g (80.4%) which, on dissolving in  catalyst was filtered off
and the filtrate evapor- ethanolic hydrogen chloride and adding ether,
ated to give the title compound as a solid produced the hydrochloride salt.
Yield 1.9 g,  (12 g) which was recrystallised from ethanol. (50%) mp. [err]
Yield 8.4 g (70%), m.p. [err]. 5                EXAMPLE 5
(d) cis - 3 - Aminomethyl - 2 - (3,4 - di- 



chlorophenyl )  - bicyclo[2,2,2]octane,
cis-2-(p-Fluorophenyl)-3-N-methylmino-     chlorophenyl)-
bicyclo[2,2,2]octane, ethyl-bicyclo[2,2,2]octane, hydrochloride
hydrochloride To amixture of s - 3 - aminomethyl-2-    To lithium
aluminium  hydride (0.8 g;  70 (p - fluorophenyl) - bicydlo[2,2,2]octane
(1.34  0.021 m) in ether (50 ml), cis - 3 - cyano - 10  g; 0.006 m)
prepared in a similar manner to  2 - (3,4 - dichlorophenyl) -
bicyclo[2,2,2] - Example 1(d), and sodium carbonate (7.92 g; octane (4 g;
0.014 m) in tetrahydrofuran (30 0.078 m) in ether (25 ml) at [err], was
added  ml) was added dropwise at [err] After four trifluoroacetic anhydride
(12.0 g; .0.06 m) hours, 5N NaOH (1 ml) then water (4 ml)  75 dropwise.
After stirring at room temperature  was added cautiously to produce a fine
white 15  for two hours, the mixture was poured into  precipitate which was
filtered. The filtrate was ice/water and extracted with chloroform. The
dried and evaporated to produce an oil. On chloroform   was  washed
(water), dried  adding ethanolic hydrogen chloride, white (MgSO4) and
evaporated to give an-oil (2 g). crystals of the hydrochloride salt were
pro-   80 After dissolving the oil- in acetone (5  ml), duced. Yield 3 g
(65.6%) m.p. [err]. 20 methyl iodide (4.6 g; 0.03 m) then potassium
hydroxide (1.4 g; 0.03 m) were added followed  (e) cis - 2 - (3,4 -
Dichlorophenyl) - 3 - N - by reflux for one hour. After evaporation, the
methylaminomethyl - bicyclo[2,2,21  - residue was to water (50 ml) and
refluxed for  octane hydrochloride twenty minutes. After extracting with
ether,   cis -3- Cyano -2  (3,4 - dichlorophenyl)-  85 25  the ether was
washed, dried, evaporated to  bicyclo[2,2,2]octane (0.9 g; 0.0032 m), di-
give an oil which, on dissolving in ethanolic  methoxycarbonium
fluoroborate (0.8 g; 0.0128 hydrogen chloride and adding ether, produced
m) and dichloromethane (25 ml) were refluxed white crystals. Yield 0.4 g
(24.6%) m.p.  with stirring for one day. The mixture was [err].
cooled to [err] and ethanol (4 ml) added  90 30                EXAMPLE 6
followed by evaporation. The residue was dis- (a)
cis-3,4-Dichlorocinnamonitrile                   solved in methanol (15 ml)
and, at [err] sodium 3,4 - Dichlorobenzaldehyde (175 gms; 1  borohydride
(0.75 g, 0.02 m) added carefully. m), cyanoacetic acid (100 g; 1.15 m), and
After 1 hour at [err]. themixture was acidified pyridine were refluxed for
one day. Evapora-  with 5N HCl and evaporated. The residue was  95 35  tion
produced an oil which was fractionally  diluted with water and extracted
with ether. distilled using a column (1 ft. long, 1/2 inch  The aqueous
part was basified (5N NaOH) diameter) filled with glass helices. Overall
and extracted with ether. The ether was yield 88.9 g (45%, 30% cis/70%
trans).    washed, dried and evaporated to give an oil Yield of isolated
pure cis isomer 17 g (9%)  which on dissolving in ethanolic hydrogen  100
40  m.p. [err] b.p. [err] at 0.15 mm.    chloride gave the title product as
white needles. Only pure cis-isomer was used in the next  Yield 0.72 g;
(67%) m.p. [err]. stage (b). EXAMPLE 7 (b) cis - 6 - Cyano - 5 - (3,4 -
dichloro-  cis-3-N-Methylaminomethyl-2-phenyl- phenyl) - bicyclo[2,2,2]oct
- 2 - ene    bicyclo[2,2,2]octane, hydrochloride  105 45    1,3 -
Cyclohexadiene (60%  solution, 13.8   cis - 3 - Cyano - 2 - phenyl -
bicyclo - g, 0.17 m), cis - 3,4 - dichlorocinnamonitrile   [2,2,2]octane
(2.1 g; 0.01 m) prepared as in (17 g, 0.085 m) and -benzene (10 ml) were
Example  l(c), dimethoycarbonium fluoro- heated in a sealed tube in the
presence of a  borate (3.2 g; 0.02 m) and dichloromethane few crystals of
hydroquinone at [err]. After  (25 ml) were refluxed with stirring for one
110 50  17 days, the solution was evaporated and the  day. The mixture was
cooled to 0C. and residue was extracted with hot petrol (60-  ethanol (3
ml) added followed by evaporation. [err]). The petrol was evaporated to
give a  The residue was dissolved in methanol (25 solid which was
recrystallised from ethanol to  ml) and, at OOC, sodium borohydride (2 g;
give large crystals of the title compound. 0.05 m) added carefully. After 1
hour at [err]  115 55   Yield 12.3 g (51.5%) m.p. [err]     the mixture was
acidified with 5N HCl and evaporated. The residue was diluted with water
(c) cis - 3 - Cyano - 2 - (3,4 - dichloro- and extracted with ether. The
aqueous part phenyl) - bicyclo[2,2,2]octane      was basified with 5N NaOH
and extracted cis - 6 - Cyano - 5 - (3,4 - dichlorophenyl) - with ether.
The ether was washed,  dried  120 bicyclo[2,2,2]oct - 2 - ene (12 g; 0.043
m) in  (MgSO4) and evaporated to give an oil which 60  ethanol (50 ml) and
chloroform (30 nil) was on dissolving in ethanolic hydrogen chloride
hydrogenated  at 60 lb/inch2 in the presence gave white needles. Yield 1 g
(38%) m.p. of 5%  Palladium on charcoal (1.2 g). The  [err]    11
1,549,174                                          11 EXAMPLE 8
into ice and extracted with dichloromethane.
3-N,N-Dimethylaminomethyl-2-phenyl-    The dichloromethane was dried
(MgSO4) and bicyclo[2,2,2]oct-2-ene, hydrochloride  evaporated to give an
oil (1.7 g). The oil was 



(a) 3 - Formyl - 2 - phenyl -  bicyclo[2,2,2] -  dissolved in
dichloromethane (20 ml) and   65 5       oct - 2,5 - diene
added to dimethylamine (15 ml. of 30% solu- 1,3-Cyclohexadiene (70%
solution, 10 ml,  don in ethanol) at [err]. After stirring at room 0.09 m)
and phenylpropargyl aldehyde (4 g;  temperature for 3 days, the solution
was 0.03 m) were refluxed in the presence of a  evaporated and the residue
dissolved in 5N few crystals of hydroquinone for 5 days. The  HCl and
extracted with ether. The ether was  70 10  solution was evaporated and the
residue dis-. dried (MgSO4) and evaporated to give an oil tilled. Yield 3.8
g (61%) b.p. 110-1200C at  (0.5 g) which on dissolving in ethanolic 0.1 mm.
NMR showed the mixture to contain  hydrogen chloride produced white
needles. 75% of the required product.             Yield 0.48 g (26%) m.p.
[err] (b) 3 - Formyl -2 - phenyl- bicyclo[2,2,2] -            EXAMPLE 9
75 15      oct - 2 - ene
cis-2-(3,4-Dichlorophenyl)-3-N,N-dimethyl- 3 - Formyl - 2 - phenyl -
bicyo[2,2,2] -     aminomethyl-bicyclo[2,2,2]octane, octa - 2,5 - diene
(3.7 g; 0.018 m) 5%                  hydrochloride Palladium on charcoal
(0.3 g) and ethyl acetate    cis - 3- Aminomethyl - 2 - (3,4 - dichloro-
(100 ml) were hydrogenated for l week. The  phenyl) - bicyclo[2,2,2]octane
hydrochloride   80 20  catalyst was filtered off and the filtrate evapor-
(4 g; 0.012 m) acetic acid (30 ml), ethanol ated, then the residue
distilled twice; Yield  (30 ml), 40% formaldehyde in water (20 ml, 1.9 g
(51%) b.p. 1600C at 0.2 mm/Hg.     0.1 m) and 5%  Palladium on charcoal (1
g) were hydrogenated in a Parr apparatus (60 (c) 3 - Formyl - 2 - phenyl -
bicyclo[2,2,2] -  lbs/[err]). After five hours the catalyst was  85 oct - 2
- ene (alternative method)    filtered off and the filtrate evaporated. The
25    trans - 3 - Formyl - 2 - phenyl - bicyclo -  oil was dissolved in
dilute hydrochloric acid [2,2,2]octane (10.7 g; 0.05 m) in chloroform  and
extracted with ether. The aqueous extracts (50 ml) was added to cupric
bromide (22.3 g;  were basified (5N NaOH) and extracted with 0.1 m) in
ethyl acetate (50 ml). The mixture  ether. The ether was washed ([err]),
dried   90 was refluxed for four hours, left overnight at  ([err]) and
evaporated to give an oil which, 30  room temperature, treated with
charcoal and  on dissolving in ethanolic hydrogen chloride evaporated to
give 3-bromo-3-formyl-2-  and adding ether, produced the title com- phenyl
- bicyclo[2,2,2]octane as a brown oil.  pound. Yield 3.2 g; (74%), m p.
223-2250C (m.p.=[err]  after crystallisation from ethanol). The oil was
dissolved in dimethyl-            EXAMPLE 10                    95 35
formamide (50 ml) and lithium bromide (5 g;    (+) and (-)
cis-2-(3,4-Dichlorophenyl)- 0.057 m) and lithium carbonate (5 g; 0.078 m)
3-NN-dimethylaminomethylbicyclo[2,2,2]- were added, refluxing the mixture
for 2 hours.        octane, hydrochloride After pouring in water (600 ml)
and extracting  The  amine  hydrochloride  product  of with ether, the
ether was washed, dried   Example 9 was dissolved in hot water contain- 100
40  ([err]) and evaporated to give an oil which  ing sufficient ethanol for
solubilisation. Excess was distilled. Yield8.3 g. (76%) b.p. [err]
potassium carbonate solution was then added at 0.2 mm/Hg.
and the mixture agitated. The free base thus (d) 3- Hyroxyethyl- 2 - pheyl
.liberatd was then extracted with ether, the bicyclo [2,2,2]oct - 2 - ene
ether extracts dried with magnesium sulphate,  105 45
filtered and evaporated to yield an oil which To lithium aluminium hydride
(1 g;.0.03 m)  crystallised on standing for afew days. in ether (50 ml) was
added 3 - formyl - 2 - phenyl - bicyclo[2,2,2]octane (4.2 g; 0.02 m)    The
crystalline free base was then dissolved in ether (40 ml) dropwise at
[err]. After 1  in cold ethyl acetate (2.63 g; in 25 ml) con- hour, 5N
sodium hydroxide (1 ml) followed by  taining ethanol (2.5 ml).
D-(+)-Camphor-  110 50  water (5 ml) was added cautiously. After filter-
sulphonic acid (1.9  g) dissolved    hot ethyl ing, the filtrate was
evaporated to give an oil acetate (25 ml) was added to this solution. The
which was used directly in (e) below.     combined solution was stied
slowly until white crystals of the acid/amine salt came out (e) 3 - NN -
Dimethylaminomethyl - 2    of solution. The reaction mixture was then  115
phenyl - bicyclo[2,2,2]oct - 2 -ene,  allowed to stand for 24 hours and the
salt 55      hydrochloride                         recovered by filtration.
This salt was repeat- To 3 - Hydroxymethyl - 2 - phenyl    edly
recrystallised from  ethyl acetate and bicyclo[2,2,2]oct - 2  ene (1.4 g;
0.008 m)  ethanol until a constant melting point and in dichloromethane (20
ml) and triethylamine  specific rotation were obtained.       120 (5 ml) at
[err] methane sulphonyl chloride 60  (2.4 ml, 20%  excess) was added
dropwise.       [err]  (C=0.5%, EtOH) After one day at [err], the mixture
was poured   m.p. [err]    12
1,549,174                                      12 The pure camphorsulphonic
acid/amine salt  2 - (3,4 - dichlorophenyl) - 3 - formyl -  60 was then
dissolved in hot water and excess  bicyclo[2,2,2]octane as a brown oil.
This oil 



potassium carbonate added to liberate the free  was -dissolved in
dimethylformamide (350 ml) base, which was extracted with ether. The  and
lithium bromide (17.8 g; 0.204 m) and 5   combined ether extracts were
dried, filtered  lithium carbonate (15.2 g; 0.204 m) added, and evaporated
to an oil. This oil was dissolved  refluxing the mixture for 2 hours. After
pour-  65 in ethanol. Ha was then added to the solu-  ing the solution into
water (3 litres) and tion followed by sufficient ether  to allow
extracting with dichloromethane, the dichloro- crystallisation of the
hydrochloride salt over-  methane ex   was washed, dried (MgSO4) 10
night. The white Ha salt which formed was  and evaporated to give an oil
(31 g) which (+) - cis - 2 - (3,4 - dichlorophenyl)  3    was purified by
bulb to bulb distillation. Yield  70 N,N -  dimethylmiomethylbicyclo[2,2,2]
-  25.3 g (88%) b.p. [err] 0.1 mm/Hg. m.p. octane, hydrochloride.
[err] (after crystallisation from petro- leum ether ([err]). [err] 15
m.p.  [err]                           (d)  N  - (2 - (3,4 - Dichlorophenyl)
- bicyclo[2,2,2]oct - 2 - ene - 3- yl) -  75 Similarly, using a
modification of the above  methylidenemethylamine resolution method there
was obtained:       A 33% solution of methyne in ethanol (-) - cis - 2 -
(3,4 - dichlorophenyl) -  (250 ml) was added ino  lotto3 -formyl- 3 - NN -
dimethylaminomethylbicyclo[2,2,2]  2 - (3,4 - dichlorophenyl) -
bicyclo[2,2,2]oct - 20   octane, hydrochloride.                    2 - ene
(25 g; 0.039 m) in dichoromethane   80 (50 ml) at DOC  After I hour, the
solution [err]          was evaporated to yield an oil. Yield 26 g. (100%).
An infra-red spectrum showed com- EXAMPLE 11                   plete loss
of the carbonyl group. A peak at 3-N-methylaminomethyl-2-(3,4-dichoro-
1630 [err] indicated the presence of an imine  85
phenyl)-bicyclo[2,2,2]oct-2-ene,    (-CH=N-Me group). M  293/295. 25
hydrochloride) (a) trans- 3- Formyl- 2 - (3,4 - dichloro-  (e) 3 - N -
Methylaminomethyl - 2 - (3,4 - phenyl) - bicyclo[2,2,2]oct - 5 - ene -
dichlorophenyl) - bicyclo[2,2,2]oct - 2 - trans - 3,4 -
Dichlorocinnamaldehyde (J.   ene, hydrochloride - Med. Chem. 14, 797
(1971))               Sodium borohydride (6 g, 0.162 m) was  90 30    (71.9
g; 036 m), 1,3 cyclohexadiene (56 ml  added to N - {2 - (3,4 -
dichlorophenyl) - of a 70% solution, 0.5 m) and benzene (25
bicyclo[2,2,2]oct - 2 - ene - 3 - yl} - methyl- ml) were heated in a sealed
tube in the  idene - methylamine (26 g; 0.089 m) in presence of a few
crystals of hydroquine at  methanol (250 ml) at 0C over a period of 1800C
After 4 days, the solution was evapor-  forty-five minutes, the mixture
being stirred   95 35  ated and the residue purified by bulb to bulb  at
room temperature overnight The methanol distillation to give the title
compound as a  was evaporated off, the residue dissolved in yellow oil,
yield 62 g; bp. 2000C  at 0.1  dilute hydrochloride acid and the mixture
mm/Hg,                                    extracted with ether. The aqueous
parts were basified (SN NaOH) and extracted with ether. 100 (b) trans - 3 -
Formyl - 2 - (3,4 - dichloro-  The ether was washed (H20), dried ([err]) 40
phenyl) - bicyclo[2,2,2]octane       and evaporated to give a colourless
oil 21.4 g trans - 3 - Formyl - 2- (3,4 - dichloro-  (81.3%). A sample of
the product was dis- phenyl) - bicyclo[2,2,2]oct - 5 - ene (62 g;  solved
in ethanolic hydrogen chloride and, 0218 m). was hydrogenated in ethyl
acetate  ether added to give the title compound, m.p.  105 (400 ml) at
atmospheric pressure in the  [err] 45  presence of 5% Pd/C (6.2 g). After 3
hours the catalyst was filtered off and the filtrate  (f) 3 - NN -
Dimethylaminomethyl - 2 - evaporated to give the title compound as an oil
(3,4 - dicblorophenyl) - bicyclo[2,2,21 - which was crystallised from
petroleum ether   oct - 2 - ene hydrochloride ([err]), yield 51.3 g (81%)
m.p. 73-      A mixture of 90%  formic acid (18.5 ml, 50  740C.
0.36 m) and 37%  formaldehyde (29.3 ml.  110 0.036 m) was added at 0C. to 3
- N - methyl- (c) 3 - Formyl - 2 - (3,4 - dichlorophenyl) -  aminomethyl -
2 - (3,4 - dichlorophenyl) - bicyclo[2,2,2]oct - 2 - ene
bicyclo[2,2,2]oct - 2 - ene (0.072 m, 21.4 g) Cupric bromide (45.7 g; 0.205
m) was  in dimethylformamide (36 ml). After refluxing added to trans  - 3 -
formyl - 2 - (3,4 - di-  for 5 hours, evaporation produced a colourless
115 55  chlorophenyl) - bicyclo [2,2,2joctane (29 g;  residue to which
water (1 litre) then 5N Ha 0.102 m) dissolved in a mixture of chloroform
was added. After extraction with ether, the (355 ml) and ethyl acetate (355
ml). After  aqueous part was basified (5N NaOH) and refluxing for 2 hours
the solution was filtered again extracted with ether. The ether was and the
filtrate evaporated to give 3 - bromo -  washed, dried ([err]) and
evaporated to give  120    13
1,549,174                                    13 



a colourless oil which, on dissolving in    Active ingredient           5
mg ethanolic hydrogen chloride followed by addi-   Potato starch
20  mg.    65 tion of ether, gave the title productwhich was    Lactose
20  mg. crystaised from an IPA/hexane mixture, yield
Polyvinylpyrrolidone (as 10% 5   15.8 g (63%)          m. p. 204-7C.
solution in water)         2  mg. Sodium starch glycolate     2  mg.
EXAMPLES 12 to 27                Magnesium stearate           0.5 mg.
70 The following further compounds of the    Talc                       0.5
mg. invention were prepared using procedures similar to those described
above.                           Total      50  mg. 10    cis - 3 - N -
Methylaminomethyl - 2 - (p - tertiarybutylphenyl) - bicyclo[2,2,2]octane,
hydrochloride, (m.p. [err]).           The starch, lactose and active
ingredient cis - 3 - NN - Dimethylaininomethyl -  were passed through a
sieve and thoroughly 2 - (2,4 - dichlorophenyl) - bicyclo[2,2,2] -  mixed.
The solution of polyvinylpyrrolidone   75 15  octane.
was mixed with the resultant mixture and the cis - 3 - N -
Methylaminomethyl - 2 -  combination passed through a No. 12 mesh (2,4 -
dichlorophenyl) - bicyclo[2,2,2]octane,  B.S. sieve. The granules so
produced were hydrochloride, (m.p. 265-7C).       dried at approximately
55C. and passed cis - 3 - N,N - Dimethylamomethyl  -  through a No. 16 mesh
B.S. sieve. The   80 20  (p - bromophenyl) - bicyclo2,2,2octe,  magnesium
stearate, sodium starch glycolate hydrochloride, (m.p. [err]).
and talc, previously passed through a No. 60 cis - 3 - N -
Methylaminomethyl) - 2 -  mesh BS  sieve, were then added to the (p -
bromophenyl) - bicyclo[2,2,2]octane,  granules which, after mixing, were
compressed hydrochloride, (m.p. 241C).             on a tablet machine to
yield tablets each   85 25    cis - 3 - N - Methylaminomethyl- 2 - ( 4 -
weighing 50 mg. chloro - 3 - trifluoromethylphenyl) - bicyclo -
[2,2,2]octane, hydrochloride, (m.p. 223C).           EXAMPLE 29 cis - 3 -
NN - Dimerhylaminomethyl - 2 -    Capsules each containing 10 mg of medica-
(2,3 - dichlorophenyl) - bicyo[2,2,2]octane.  ment were made as follows: 30
cis - 3 - N - Methythlaminomethyl - 2 -(2,3 - dichlorophenyl)
-bicyclo[2,2,2]octane.       Active ingredient            10mg.    90 cis -
3 - N,N - Dimethylamin    hyl -    Starch                       44 mg. 2 -
(2,5 - dichlorophenyl) - bicyclo[2,2,2] -    Lactose                 45 mg.
octane.                                     Magnesium stearate            1
mg. 35    cis - 3 - N - Methylainomethyl -  - (2,5- dichlorophenyl) -
bicyclo[2,2,2]octane.                      Total      200 mg. cis -3- N,N -
Dimethylaminomethyl -2 (3,5 - dichlorophenyl). - bicyclo[2,2,2]octane. cis
- 3 - N -Methylaminomethyl - 2-  The lactose, starch, magnesium stearate
and   95 40  (3,5 -dichlorophenyl) - bicyclo[2,2,2]octane.  active
ingredient were passed through   No. cis - 3 - NN - Dimethylaminomethyl -2-
44 mesh B.S. sieve and filled into har gelatin (3,4 - methylenedioxyphenyl)
- bicyco[ ,2,2] -  capsules in 100 mg. quantities. octane, maleare, (m.p.
[err]). 3 - N - Methylaminomethyl - 2 - (4 - nitro-           EXAMPLE 30 45
phenyl) - bicyclo[2,2,2]oct -2- ene, hydro-    Suppositories each
containing 25 mg. of 100 chloride. (m.p. [err]).                 active
ingredient were made as follows: 3 - N  - Methylaminomethyl - 2 - (4 -
chlorophenyl) - bicyclo[2,2,2]oct  2 - ene,    Active ingredient         25
mg. hydrochloride. (m.p. [err]).              Saturated fatty acid 50    3
- N,N - Dimethylaminomethyl- 2 - (4 -      glycerides to            2,000
mg. chlorophenyl) - bicyclo[2,2,2]oct - 2 - ene, hydrochloride. (m.p.
195C).              The active ingredient was passed through  105 The
following Examples illustrate pharma-  a No. 60 mesh B.S. sieve and
suspended in ceutical formulations containing compounds of  the saturated
fatty acid glycerides previously 55  formula (I). The active ingredit used
was  melted using the m um  heat necessary. cis - 3 - N,N -
dimethylaminomethyl - 2 -  The mixture was then poured into a sup- (3,4 -
dichorophenyl)  bicyclo[2,2,2]octane,  pository mould of nominal 2 g.
capacity and  110 hydrochloride however, this compound  may  allowed to
cool. be replaced by other active solid compounds 60  of the ivention.WHAT
WE CLAIM IS:- 1. A process of preparing an amine of EXAMPLE 28
formula (I): Tablets each containing 5 mg. of active ingredient were made
up as follows:                 [err]            115   
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13 a colourless oil which, on dissolving in    Active ingredient
5  mg. ethanolic hydrogen chloride followed by addi-    Potato starch
20  mg.       65 tion of ether, gave the tide product which was    Lactose
20  mg. crystallised from an IPA/hexane mixture, yield
Polyvinylpyrrolidone (as 10% 5   15.8 g (63%) m.p. [err].
solution in water)         2  mg. Sodium starch glycolate      2  mg.
EXAMPLES 12 to 27                 Magnesium stearate          0.5 mg.
70 The following further compounds of die    Talc
0.5 mg. invention were prepared using procedures similar to those described
above.                            Total      50  mg. 10     cis -3 - N -
Methylaminomethyl - 2 - (p - tertiarybutylphenyl) - bicyclo[2,2,2]octane,
hydrochloride, (m.p. [err]).            The starch, lactose and active
ingredient cis - 3 - N,N - Dimethylaminomethyl -  were passed through a
sieve and thoroughly 2 - (2,4 - dichlorophenyl) - bicyclo[2,2,2] -  m   The
solution of polyvinylpyrrolidone   75 15   octane.
was mixed with the resultant mixture and the cis - 3 -N  - Mehylaminomethyl
- 2 -  combination passed  through a No. 12 mesh (2,4 - dichlorophenyl) -
bicyclo[2,2,2]octane,  B.S. sieve. The granules so produced were
hydrochloride, (m.p. 265-7C).            dried at approximately 550C. and
passed cis - 3 - NN - Dimethylaminomethyl - 2 -  through a No. 16 mesh B.S.
sieve. The   80 20  (p - bromophenyl) - bicyclo[2,2,2]octane,  magnesium
stearate, sodium starch glycolate hydrochloride, (m p. [err]).
and talc, previously passed through a No. 60 cis - 3 - N -
Methylaminomethyl) - 2 -  mesh BS  sieve, were then added to the (p -
bromophenyl) - bicyclo[2,2,2]octane,  granules which, aermixing were
compressed hydrochloride, (m.p. 241C).               on a tablet machine to
yidd tablets each   85 25     cis-3 -N- Methylainomethyl - 2 - ( 4 -
weighing 50 mg. chloro - 3 - trifluoromethylphenyl) - bicyclo -
[2,2,2octane, hydrochloride, (m p. [err]).             EXAMPLE 29 cis -3-
N,N - Dimerhylaminomethyl - 2-    Capsules each containing 10 mg of medica-
(2,3 - dichlorophenyl) - bicyclo[2,2,2]octane.  ment were made as follows:
30      s -3 - N -Methylaminomehyl--(2,3 - dichlorophenyl) -
bicyclo[2,2,2]octane.      Active ingredient            10 mg. 90 cis - 3 -
N,N - Dimethylaminomethyl -    Starch                        44 mg. 2 -
(2,5 - dichlorophenyl)  - bicl[2,22] -    Lactose
45 mg. octane.                                     Magnesium stearate
1 mg. 35    cis - 3 - N- Methylaminoethyl- 2 -(2,5-
- dichlorophenyl) - bicyclo[2,2,2]octane.                       Total
200 mg. cis -3- N,N - Dimethylaminomethyl - 2 - (3,5 - dichlorophenyl) -
bicyclo[2,2,2]octane. cs - 3 - N - Methylaminomethyl - 2 -  The lactose,
starch, magnesium stearate and   95 40  (3,5 - dichlorophenyl) -
bicyclo[2,2,2joctane.  active ingredient were passed though a No. cis - 3 -
NN - Dimethylaminomethyl -2-  44 mesh B.S. sieve and filled into hard
gelatin (3,4 - methylenedioypyl)-bicyclo[2,2,2]-  capsules in 100 mg.
quantities. octane, maleate (m.p. [err]). 3 - N - Methylaminomethyl - 2 -
(4 - nitro-             EXAMPLE 30 45  phenyl) - bicyclo 2,2,2]oct - 2 -
ene, hydro-    Suppositories each contag 25 mg. of  100 chloride. (m.p.
246-7C).                   active ingredient were madas  lows: 3 - N  -
Methylaminothyl - 2 - (4 - chlorophenyl) - bicyclo[2,2,2]oct - 2 - ene,
Active ingredient               25 mg. hydrochloride (m.p. [err]
Saturated fatty acid 50    3 - NjN - Dimethylaminomethyl 2- (4-
glycerides to            2,000 mg. chlorophenyl) - bicyclo[,2,2,2]oct - 2 -
ene, hydrochloride. (m.p. [err]).    .            The active ingredient was
passed through  105 The following Examples illustrate pharma-  a No. 60
mesh B.S. sieve and suspended in ceutical formulations containing compounds
of  the saturated fatty acid glycerides previously 55  formula (I). The
active ingredient used was  melted using the minimum  heat necessary. cis -
3 - NN - dimethylaminomethyl - 2 -  The mixture was then poured into a sup
(3,4  dichlorophenyl) - biyclo[2,2,2]octane,  pository-mould of nominal 2
g. capacity and  11. hydrochloride; however, this compound may  allowed to
cool. be replaced by other active solid compounds 60  of the invention.
WHAT WE CLAIM  IS:- 1. A process of preparing an amine of EXAMPLE 28
formula (I): Tablets each containing 5 mg. of active ingredient were made
up as follows:                  [err]           (I)   115 
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14 or an acid-addition salt thereof, wherein n is   4. A process according
to claim 1, 2 or 3, an integer from 1 to 3,[err] is [err] alkyl, [err] is
wherein [err]are methyl.      50 hydrogen or [err] alkyl and R is a
2-phenyl-   5. A process according to any one of claims bicyclo group of
formula:                  1 to 4, wherein Ar is phenyl singly or doubly
substituted by halogen. 5                      R3                        6.
A process according to claim 5, wherein Ar is 3,4-dichlorophenyl.
55 7. A process according to any one of claims wherein R3 and R4 each
represent a hydrogen  1 to 6, wherein R3 and R4 represent ds- atom, said
hydrogen atoms being in a cis-rela-  hydrogen atoms. tionship, or taken
together represent a single   8. A process according to claim 7, wherein
chemical bond; and wherein Ar represents an  the (+)-enantiomer is obtained
by resolution   60 10   optionally substituted phenyl group; which    of
the product of formula (I). 9. An amino of formula (I), or an acid- process
comprises:                        addition salt thereof, whenever prepared
by a (A)  reducing:                             process according to any
one of claims 1 to 8. (i) a compound of formula (V):            10. An
amine of formula (I):              65 15   where m is 0, 1 or 2 and Z is
[err]       or an acid-addition salt thereof, wherein n is [err] or [err];
or                      an integer from 1 to 3, [err] is [err] alkyl, [err]
is (ii) an olefin of formula (VI):         hydrogen or [err] alkyl and Risa
2-phenyl- bicyclo group of formula:                  70 where R' and [err]
taken together represent a 20  single bond or, when [err] and [err] taken
together     wherein [err] and [err] either each represent a represent  a
single  bond, independently  hydrogen atom, said hydrogen atoms being in
represent hydrogen  atoms;                 a cis-relationship, or taken
together represent (B) alkylating a compound of formula  a single chemical
bond; and wherein  Ar  75 (VII):
represents an optionally substituted phenyl 25      [err]
11. An amine of formula (I), or an acid- (C) condensing an amine of
formula:  addition salt thereof, as claimed in claim  10, wherein Ar
represents an optionally substituted   80 [err]                    phenyl
group of formula: with a compound of formula (VIII):
R5 30            [err]                              wherein [err] and [err]
individually represent the where Q is a leaving group as hereinbefore  same
or different substituents selected from defined; optionally followed when
[err] and [err]  hydrogen, halogen, trifluoromethyl,  itro,  85 represent
cis-hydrogen atoms by (D) resolu- amino,[err] acylanuno, mono- or [err]
alkyl- tion of the product of formula (I) formed in  amino, [err] alkyl or
[err] alkoxy; or taken 35  reaction (A), (B) or (C) int its (+) or (-)
together represent [err] alkylenedioxy. enantiomeric form,
12. An amine of formula (I), or an acid- 2. A process according to claim 1,
wherdn  addition salt thereof, as claimed in claim 10   90 the optionally
substituted phenyl group Ar or 11, wherein n is l. has the formula:
13. An amine of formula (I), or an acid- addition. salt thereof, as claimed
in claim 10, [err]                 11 or 12, wherein [err] is [err] alkyl
and R2 is 40                                           hydrogen, methyl or
ethyl. -                95 wherein R' and R  individually represent  e
14. An amine of formula (I), or an acid- same or different substituents
selected from   addition salt thereof, as claimed in claim 13 same or
different substituents selected wherein [err] and [err] are methyl. hydrog,
halogen, trifluoromethyl,   nitro, amino, [err] acylamino, mono- or [err]
15. An amine of formula (I), or an acid-- 45  alkylamino, [err] alkyl or
[err]  alkoxy; or  addition salt thereof, as claimed m any one 100 taken
together represent [err] alkylenedioxy.    of claims 10 to 14, wherein Ar
is phenyl 3.A process according to claim 1 or 2,  singly or doubly
substituted by halogen. wherein n is 1.                            16. An
amine of formula (1), or an acid-    15
1,549,174                                       15 addition salt thereof,
as claimed in claim 15  represent cis-hydrogen atoms and n is 1, Ar wherein
Ar is p-chloro or p-bromophenyl.   cannot be p-chlorophenyl. 17. An amine
of formula (I), or an acid-    35. A method of preparing a pharmaceutical
addition salt thereof, as claimed in claim 15  composition which comprises
admixing a com- 5   wherein Ar is 3,4-dichlorophenyl.          pound of
formula (I) as defined in any one of  60 



18. An amine of formula (I), or an acid-  claims 9 to 33, or a
pharmaceutically-accept- addition salt thereof, as claimed in any one of
able acid-addition salt thereof, with a pharma- claims 10 to 17, wherein
[err] and [err] together  ceutically-acceptable carrier therefor. represent
a single chemical bond.            36. A  method according to claim  35, 10
19. An amine of formula (I), or an acid-  wherein (+) - cis - 3 - NN -
dimethylamino-  65 addition salt thereof, as claimed in any one of  methyl
- 2 - (3,4 - dichlorophenyl) - bicycle - claims 10 to 17, wherein [err] and
[err]  both  [2,2,2]octane, hydrochloride is admied with represent
cis-hydrogen atoms..             a pharmaceutically-acceptable carrier
therefor. 20. An amine of formula (I), or an acid-    37. A pharmaceutical
composition which 15  addition salt thereof, as claimed in claim 19
comprises as an actve ingredient a compound   70 which is the
(+)-enantiomer.              of formula (I) as defined in any one of claims
21. An acid-addition salt as claimed in any  9 to 33, or a
pharmaceutically-acceptable acid- one of claims 10 to 20, which is a
pharma-  addition salt thereof, associated with a phar-
ceutically-acceptable salt;                maceutically-acceptable carrier
therefor. 20     22. cis - 3 - NN - Dimethylaminomethyl -    38.  A
pharmaceutical composition  as  75 2 - (p - chlorophenyl) -
bicyclo[2,2,2]octane.  claimed in claim 37 containing from I to 250 23. cis
- 3 - N - Methylaminomethyl -2-  mg. of the compound of formula (I, or a (p
- chlorophenyl) - bicyclo[2,2,2] ctane.  pharmaceutically - acceptable acid
- addition 24. cis - 3 - NN - Dimethylaminomethyl -  salt thereof, as the
active  ient. 25   2 - (3,4 - dichlorophenyl) - bicyclo[2,2,2] -    39. A
pharmaceutical composition  as   80 octane.
claimed in claim 37 or 38, wherein the active 25. cis - 3 - NN -
Dimethylaminomethyl -  ingredient is a pharmaceutically-acceptable 2 - (p -
bromophenyl) - bicyclo[2,2,2]octane.  acid-addition salt of cias - 3 - NN -
dimethyl- 26. cis - 3 - N - Methylaminomethyl - 2 -  aminomethyl - 2 - (3,4
- dichlorophenyl) - 30  (3,4 - dichlorophenyl) - bicyclo[2,2,2]octane.
bicyclo[2,2,2]octane.                   85 27. (+) - cis - 3 - NN -
Dimethylamino-    40.  A  pharmaceutical composition  as methyl - 2 - (3,4
- dichlorophenyl) - bicyclo -  claimed in claim  39, wherein the active
[2,2,2]octane.                             ingredient is (+)-s - 3 - NN -
dimethyl- 28. 3 - N - Methylaminomethyl - 2 - (3,4 -  aminomethyl - 2 -
(3,4 - dichlorophenyl) - 35  dichlorophenyl) - bicyclo[2,2,2]oct - 2 - ene.
bicyclo[2,2,2]octane, hydrochloride.    90 29. 3 - NN - Dimethylaminomethyl
- 2 -    41. An amine of formula (I), as claimed in (3,4 - dichlorophenyl)
- bicyclo[2,2,2]oct -  claim 10, or an acid-addition salt thereof, sub- 2 -
ene.                                   stantially as herein described with
reference to 30. A pharmaceutically-acptable acid-addi-  any one of the
foregoing Examples. 40  tion salt of the compound clained in any one    42.
An amine as claimed in claim 34, or an   95 of claim 22 to 29.
acid-addition salt thereof, substantially as 31. A
pharmaceutically-acceptable  acid-  herein described with reference to the
fore- addition salt as claimed in claim 21 or 30  going Examples. which is
the hydrochloride salt.             43. A method according to claim  I sub-
45    32. cis - 3 - NN - Dimethylaminomethyl -  stantially as herein
described with reference  100 2 - (3,4 - dichlorophenyl) - bicyclo[2,2,2] -
to any one of the foregoing Examples. octane, hydrochloride.
44. An amine of formula (I), or an acid- 33. (+) - cis - 3 - NN -
Dimethylamino-  addition salt thereof, whenever prepared by a methyl - 2 -
(3,4 - dichlorophenyl) - bicyclo -  method according to claim 43. 50
[2,2,2]octane, hydrochloride. 34. An amine of formula:
K. W. H. McVEY, Chartered Patent Agent, [err]
Erl Wood Manor, Windlesham, or an acid-addition salt thereof, wherein R
Surrey, England. and n are as defined in any one of claims             Aget
for the Applicants. 55  10 to 20; provided that when [err] and [err]
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Buildings, London, WC2A 1AY, from which copies may be obtained.    


