
4                                         999,879      for one hour. The
solution is then evaporated  methyl - pyrrolidyl - (2) - ethyl chloride and
in a vacuum and the residue crystallised from  10.3 g of
dibenzo[a,d]cycloheptatrien - 5 -     acetone/ether. After a further
recrystallisation   one (melting point 89-90[err]) in a manner ana-
from acetone or ethanol/ether, the 5 - { [1[err] -  logous to that
described in Example 5. After 5  methyl - piperidyl - (3[err])] - methylene
-  recrystallisation from  acetone, the compound     dibenzo [a,d]
cycloheptatriene    hydrochloride  melts at 129-131[err].
70     melts at 237-239[err]  (decomposition). The      b) The splitting
off of water from the 5-     hydrochloride crystallises from  water with
hydroxy derivative is also effected in a man-     water of crystailisation.
ner analogous to that described in Example 5. 10    The base prepared from
the hydrochloride   The 5 - { 2[err] - [1[err]- - methyl - pyrrolidyl -
by shaking with chloroform and sodium hyd-  (2[err])] - ethylidene  -
dibenzo[a,d]cyclohepta-  75     roxide crystallises from hexane or acetone
in  triene hydrobromide melts at 164-166[err] (de-     prisms having a
melting point of 117-119[err].  composition) after crystallisation from
iso-                                                     propanol/acetone.
EXAMPLE 5: 15  5 - {2[err]- [1[err] - methyl - pyrrolidyl - (2[err])] -
EXAMPLE 7:            ethylidene - dibenzo[a,d]cyclohepta-  5 - {
[1-methyl-pyrrolidy-(3[err])] -methyl-  80            [1,4] diene.
ene   - dibenzo [a,d] cyclohepta [1,4] -       a) 1.3 g of magnesium
shavings activated         diene.     with iodine are covered with a layer
of 5 cc    a) 1.7 g of magnesium  shavings activated 20  of absolute
tetrahydrofuran and 0.2 cc of  with iodine are covered with a layer of 5 cc
of     ethylene bromide are added. As soon as vig-  absolute
tetrahydrofuran and 0.2 cc of ethylene  85     orous reaction has started,
a solution of 8.9 g  bromide added. Upon commencement of the     of 1 -
methyl - pyrrolidyl - (2) - ethyl chloride  reaction, a solution of 10.7 g
of 1 - methyl -     in 10 cc of tetrahydrofuran are added drop-  pyrrolidyl
- (3) - methyl chloride in 15 cc of 25  wise. After heating for 1[err]
hours at reflux, a  tetrahydrofuran is added dropwise. After heat-
solution of 10.4 g of dibenzo[a,d]cyclohepta-  ing at reflux for one hour,
the solution of 13.5  90     [1,4]dien - 5 - one (melting point 34-35[err])
g of dibenzo[a,d]cyclohepta[1,4]dien - 5 -     in 10 cc of tetrahydrofuran
is added dropwise  one in 15 cc of tetrahydrofuran are added     at
50-60[err]. The mixture is heated at reflux   dropwise at 40[err]. The
solution is then heated 30  for a further one and a half hours. The cooled
to the boil for a further two hours. The cooled     solution is then poured
into 150 cc of a 10%   reaction mixture is then poured into 150 cc of  95
ammonium chloride solution and shaken with  a 10% ammonium chloride
solution. The mix-     chloroform. After drying of the chloroform ex-  ture
is shaken a number of times with ether,     tract over magnesium sulphate
and evapora-  the combined ether extracts dried over sodium 



35  tion of the solvent, the residue is recrystal-  sulphate and the
solution evaporated. The resi-     lised from  acetone, the 5 - hydroxy - 5
-  due is recrystallised from acetone, 5 - hydroxy- 100     {2[err] -
[1[err] - methyl - pyrrolidyl - (2[err])] -  5 -{[1[err] - methyl -
pyrrolidyl - (3[err])] -     ethyl }  -  dibenzo [a,d] cyclohepta [1,4]
diene  methyl } - dibenzo [a,d] cyclohepta [1,4] diene,     being obtained
in fine needles having a melting  having a melting point of 134-135[err],
result- 40  point of 115-117.                              ing.        b)
9.4 g of this compound are heated at    b) 12 g of the compound obtained in
a) 105      reflux in 100 cc of glacial acetic acid and 40  above are
heated to the boil under reflux with      cc of concentrated hydrochloric
acid for one   100 cc of glacial acetic acid containing 40 cc      hour.
The solution is then evaporated in a  of concentrated hydrochloric acid for
one hour. 45  vacuum, the residue dissolved in water, the  The solution is
then evaporated in a vacuum,      solution made alkaline and the separated
pro-  the residue dissolved in water, the aqueous 110      duct taken up in
ether. After drying the  solution made alkaline and the separated sub-
ethereal solution over potassium carbonate and  stance taken up in ether.
The oil resulting      evaporation of the ether, the remaining oil is
after drying over potassium  carbonate and 50  dissolved in methanol, the
calculated quantity  evaporation of the solvent is dissolved in 30      of
hydrobtomic acid added to the solution and  cc of ethanol and 2.2 g of
furmaric acid added  115      the solution evaporated in a vacuum. The  to
the solution. The mixture is dissolved by      residue, 5 - { 2[err] -
[1[err] - methyl - pyrrolidyl -  heating for a short time, and then cooled,
the      (2[err])] - ctiiylidene } - dibenzo[a,d] cyclohepta-  neutral
fumarate of 5 - { [1[err] - methyl - pyrro- 55  [1,4]diene  hydrobromide,
is  recrystallised  lidyl - (3[err])] - methylene } - dibenzo[a,d]-
from acetone. Melting point 151-153[err] (de-  cyclohepta[1,4]diene
crystallising. It is re- 120      compositon.
crystallised  twice  from  methanol/ethanol.
Melting point 194-196[err] (decomposition).                      EXAMPLE 6:
5 - {2[err] - {1[err] - methyl - pyrrolidyl - (2[err])]      EXAMPLE 8: 60
ethylidene} - dibenzo[a,d]cyclohepta-  5 - { [1[err]-methyl - pyrrolidyl -
(3[err])] -             thene.                                 methylene }
- dibenzo[a,d]cyclohepta- 125        a) 5 - hydroxy -5 - {2[err] - [1[err]
- methyl -    triene.      pyrrolidyl - (2[err])] - ethyl  - dibenzo[a,d]-
13.4 g of dibenzo[a,d]cycloheptatrien - 5 -      cycloheptatriene is
obtained from 8.9 g of 1-  one are added portionwise at 30[err] to a Grig-
999,879                                   5      nard solution prepared in
a manner analogous  pounds, characterised in that water is split off  50
to that described in the previous Example from   from a 5 - hydroxy
derivative of general for- 



1.7 g of magnesium shavings, 10.7 g of 1 -  mula IV,     methyl -
pyrrolidyl - (3) - methyl chloride and       [err] 5  20 cc of
tetrahydrofuran. 10 cc of tetrahydro-     furan are then added and the
mixture heated     at reflux for 2 hours. The cooled reaction     mixture
is then poured into 150 cc of a 10%     ammonium chloride solution. The
mixture is 10  shaken a number of times with ether, the com-     bined
ether extracts dried over sodium  sul-     phate and the solution
evaporated. The re-     maining oily residue is heated to the boil at
reflux with 200 cc of glacial acetic acid con- 15  taining 80 cc of
concentrated hydrochloric acid     for one hour. The solution is then
evaporated     in a vacuum, the viscous residue dissolved in
IV     water and shaken with ether. The aqueous     phase is made alkaline
and the separated oil   in which R[err], R, X, Y and Z have the 20  taken
up in ether. The ether extract is dried  above significance, and, when a
quaternary  56     over potassium carbonate, the solvent evapor-  compound
or an acid addition salt is desired,     ated and the viscous oil distilled
in a high   quaternization or salification is effected.     vacuum. The
yellow, viscous oil distilling off    2. A process according to claim 1,
charac-     at a bath temperature of 150-180 and at a   terised in that the
compound IV is produced 25  pressure of 0.05 mm of Hg is dissolved in 40
by hydrolysing a complex compound resulting  60     cc of ethanol and 2.36
g of fumaric acid added from reacting a dibenzocycloheptan - 5 - one     to
the solution. The mixture is dissolved by  of general formula II,
heating for a short time and upon cooling the                [err]
neutral fumarate of 5 - {[1[err] - methyl - pyrro- 30  lidyl - (3[err])] -
methylene } - dibenzo [a,d] cyclo-     heptatriene crystallises. It is
recrystallised     twice from methanol/ethanol. Melting point     202-204
(decomposition).        WHAT WE CLAIM IS: - 35    1. A process for the
production of com-    in which Z has the significance stated in     pounds
of the general formula I,         claim 1, with an organo-magnesium
compound  65                                              of general
formula III,                  [err]
in which R[err], R[err], X and Y have the signifi-
cance stated in claim 1, and 



Hal signifies a chlorine, bromine or iodine  70
atom.                       3. A process for the production of com-
pounds of the general formula I stated in                       claim 1 or
their acid addition salts or quat-
I  ernary compounds, substantially as herein de-  75
scribed with reference to any one of the ex-       in which R[err]
signifies an alkyl radical con-  amples.     taining from 1 to 4 carbon
atoms inclusive, and    4. The compounds of the general formula I 40  one
of the symbols                       stated in claim 1, their acid addition
salts and       X and Y signifies a hydrogen atom, whilst  quaternary
compounds, whenever produced by  80     the other symbol, together with
R[err], signifies  the process claimed in any one of the preceding     an
alkylene radical containing from  2 to 4  claims.     carbon atoms
inclusive, with the proviso that    5. The compounds having the general
for- 45  the resulting heterocyclic nucleus must be that  mula I stated in
claim 1, their acid addition     of pyrrolidine or piperidine, and
salts and quaternary compounds.         85       Z signifies the radical
-CH= CH- or    6. 5 - { 2[err] - [1[err] - methyl - piperidyl -
--CH[err]CH[err]--,                            (2[err])] - ethylidene
dibenzo [a,d] cyclohepta-     their acid addition salts and quaternary com-
[1,4] diene.                                               999,879
5     nard solution prepared in a manner analogous  pounds, characterised
in that water is split off  50     to that described in the previous
Example from   from a 5  hydroxy derivative of general for-     1.7 g of
magnesium shavings, 10.7 g of 1 -  mula IV,     methyl - pyrrolidyl - (3) -
methyl chloride and 5  20 cc of tetrahydrofuran. 10 cc of tetrahydro-
[err]     furan are then added and the mixture heated     at reflux for 2
hours. The cooled reaction     mixture is then poured into 150 cc of a 10%
ammonium chloride solution. The mixture is 10  shaken a number of times
with ether, the com-     bined ether extracts dried over sodium  sul-
phate and the solution evaporated. The re-     maining oily residue is
heated to the boil at     reflux with 200 cc of glacial acetic acid con- 15
taining 80 cc of concentrated hydrochloric acid              I 



for one hour. The solution is then evaporated     in a vacuum, the viscous
residue dissolved in                                IV     water and shaken
with ether. The aqueous     phase is made alkaline and the separated oil
in which R[err], R[err], X, Y and Z have the 20  taken up in ether. The
ether extract is dried  above significance, and, when a quaternary  55
over potassium carbonate, the solvent evapor-  compound or an acid addition
salt is desired,     ated and the viscous oil distilled in a high
quaternization or salification is effected.     vacuum. The yellow, viscous
oil distilling off    2. A process according to claim 1, charac-     at a
bath temperature of 150-180 and at a   terised in that the compound IV is
produced 25  pressure of 0.05 mm of Hg is dissolved in 40   by hydrolysing
a complex compound resulting  60     cc of ethanol and 2.36 g of fumaric
acid added  from reacting a dibenzocycloheptan - 5 - one     to the
solution. The mixture is dissolved by  of general formula II,     heating
for a short time and upon cooling the     neutral fumarate of 5 -  [1[err]
- methyl - pyrro- 30  lidyl - (3[err])] - methylene  - dibenzo[a,d] cyclo-
heptatriene crystallises. It is recrystallised     twice from
methanol/ethanol. Melting point     202-204[err] (decomposition).
II        WHAT WE CLAIM IS:- 35    1. A process for the production of com-
in which Z has the significance stated in     pounds of the general formula
I,        claim 1, with an organo-magnesium compound  65
of general formula III,                   Hal-Mg-CH[err]-CH-CH-N-R[err] III
I I                        in which R[err], R[err], X and Y have the
signifi-                       cance stated in claim  1, and
Hal signifies a chlorine, bromine or iodine  70                       atom.
3. A process for the production of com-                       pounds of the
general formula I stated in                       claim 1 or their acid
addition salts or quat-                                          I  ernary
compounds, substantially as herein de-  75
scribed with reference to any one of the ex-       in which R[err]
signifies an alkyl radical con-  amples.     taining from 1 to 4 carbon
atoms inclusive, and  4. The compounds of the general formula I 40  one of
the symbols                      stated in claim 1, their acid addition
salts and       X and Y signifies a hydrogen atom, whilst  quaternary
compounds, whenever produced by  80     the other symbol, together with
R[err], signifies  the process claimed in any one of the preceding     an
alkylene radical containing from  2 to 4  claims. 



carbon atoms inclusive, with the proviso that    5. The compounds having
the general for- 45  the resulting heterocyclic nucleus must be that  mula
I stated in claim 1, their acid addition     of pyrrolidine or piperidine,
and           salts and quaternary compounds.             85       Z
signifies the radical -CH= CH- or    6. 5 - { 2[err] - [ 1[err] - methyl -
piperidyl -     -CH[err]CH[err]-,
(2[err])]-ethylidene}-dibenzo [a,d] cyclohepta-     their acid addition
salts and quaternary com-   1,4] diene.              6
999,879         7. 5 -  [1[err] - methyl - piperidyl - (3[err])] -    13. 5
- { [1[err] - methyl - pyrrolidyl     methylene  -  dibenzo [a,d]
cyclohepta [1,4]-  (3[err])] - methylene } - dibenzo [a,d] cyclohepta-
diene.                                          triene.
20       8. 5 - { 2[err] - [1[err] - methyl - piperidyl -       14. The
acid addition salts of the com- 5   (2[err])] - ethylidene}- dibenzo [a,d]
cyclohepta-  pounds claimed in any one of claims 6-13.     triene.
15. The quaternary compounds of the com-       9. 5 -  [1[err] - methyl -
piperidyl - (3[err])] -  pounds claimed in any one of claims 6-13.
methylenek - dibenzo[a,d]cycloheptatriene.      16. Pharmaceutical
compositions containing,  25        10. 5 - {2[err] - [1[err] - methyl -
pyrrolidyl -  in addition to an inert carrier, a compound 10  (2[err])] -
ethylidene }  dibenzo[a,d]cyclohepta-  claimed in any one of claims 5-15.
[1,4] diene.        11. 5 - {2' - [1[err] - methyl - pyrrolidyl -
G. H. MUNSTER & CO.,     (2[err])] - ethylidene }  dibenzo [a,d]
cyclohepta-       Chartered Patent Agents,     triene.
Imperial Buildings, 56, Kingsway, 15    12. 5 - { 1[err] - methyl -
pyrrolidyl -                     London, W.C.2.     (3[err])] - methylene
dibenzo [a,d] cyclohepta-     [1,4]diene.              Leamington Spa:
Printed for Her Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1965. Published by The Patent Office, 25 Southampton
Buildings,                            London, W.C.2, from which copies may
be obtained.      



I CERTIFYr -fm-btn                                       SPECIFICATION NO.
999,879       By a direction given under Section 17 (1) of the Patents Act
1949 this application proceeded In the name of Westminster Bank Limited, of
41, Lothbury London, E.C.2., a British Company.  THE PATENT OFFICE
D 57055/4                                            ERRATA
SPECIFICATION No. 999,879                                  Amendment No. 1
Page 2, line 12, for "deibenzo" read "di-                          benzo"
Page 2, line 12, for "cyclohep" read "cyclo-
hepto"                      THE PATENT OFFICE                        4th
September 1965    


