
6                                       973,882      194-198[err], after
crystallisation from acetone-     ether.
[err]                    EXAMPLE 30.       A mixture of 2,4 -
dichlorobenzyl chloride 5  (2.2 g.) and guanidine base (2 g.) in ethanol
(20 ml.) was refluxed on the steam-bath for     5 hours. The solvent was
removed by evapora-  and acid addition salts thereof, wherein Z[err] is
tion and the residue treated with warm water  a hydrogen atom or a
substituent halogen atom     plus dilute hydrochloric acid until just acid.
or alkyl or nitro group in the 2 or 3 position, 10  Some undissolved solid
was removed, and the  Z2 is a hydrogen atom or a substituent halo-  65
filtrate washed with ether. The aqueous solu-  gen atom or alkyl group in
the 4, 5 or 6 posi-     tion was made strongly alkaline with sodium  tion,
and R[err], R[err], R[err]  and R[err] are the same or     hydroxide and
extracted with ether, which on  different and each is a hydrogen atom or a
evaporation gave 2,4-dichlorobenzylguanidine,  substituent alkyl group,
provided that when 15  m.p. 120-125[err], after two crystallisations
Z[err] is a hydrogen atom at least two of Z[err], R[err], 70     from
benzene.                                R[err], R[err] and R[err] are not
hydrogen but are sub-                    EXAMPLE 31.
stituents as defined, which method comprises       Tablets (0.555 g.) of N
- 2 - chlorobenzyl-  the reaction of:     N[err],N[err] - dimethylguanidine
sulphate  were   (i) a guanidine R[err]N=C(NR[err]R[err])(NR[err]R[err]) or
20  made by mixing the salt (0.25 g.) in a fine  a salt thereof with a
compound R[err]X, wherein  75     powder with lactose (0.25 g.) and starch
(0.05  R[err], R[err], R[err], R[err], R[err] and R[err] are each as appro-
g.), granulating the mixture with alcohol or  priate, and not as
respective, a benzyl, R[err], R[err],     alcoholic polyvinyl pyrrolidine
or a mixture of  R[err] and R[err] group and a hydrogen atom, and     equal
parts of alcohol and water, drying the  X is a reactive proton accepting
atom  or 25  granules at 40[err], adding magnesium stearate  group; or
80     (0.005 g.) as a lubricant and compressing the    (ii) ammonia or an
ammonia derivative or a 



mixture.                                     salt thereof with an
S-substituted isothiourea                    EXAMPLE 32.
or a salt thereof, or with a cyanamide.       Tablets (0.505 g.) of
N-2-chlorobenzyl-   2. A method of making a pharmaceutical 30
N[err],N[err] - dimethylguanidine  sulphate  were  composition containing a
benzylguanidine of  85     made by granulating the salt (0.5 g.) in a  the
formula defined in claim  1 or an acid     fine powder with equal parts of
alcohol and  addition salt thereof and an acceptable carrier     water.
Magnesium  stearate (0.005 g.) as a  therefor, which comprises the
admixture of the     lubricant was added, and the mixture com-  components.
35  pressed directly.                              3. A pharmaceutical
composition containing  90                    EXAMPLE 33.
a benzylguanidine of the formula defined in       Injection solutions
containing N - 2-chloro-  claim 1 or an acid addition salt thereof and
benzyl - N[err],N[err] - dimethylguanidine sulphate  an acceptable carrier
therefor.     in Water of Injection (0.2 g./per ml.) were    4. A
benzylguanidine of the formula: 40  made by autoclaving the solution at 15
lb.     steam pressure for 30 minutes in unit dose     ampoules or
multidose containers.  For the                          [err]     latter,
the Water of Injection contained benzyl     alcohol (1.0%), phenol (0.5%)
or chlorocresol 45  (0.1%).                 EXAMPLE 34.       Tablets and
injection solutions similar to     those described in Examples 24, 25 and
26  wherein Z[err] is a hydrogen atom or a substituent     and containing N
- benzyl - N[err],N[err] - di-  halogen atom or alkyl or nitro group in the
2 50  methylguanidine hydroiodide, N - 2 - bromo-  or 3 position, Z2 is a
hydrogen atom or a sub-     benzyl- or N - 2,4 - dichlorobenzyl - guani-
stituent halogen atom or alkyl group in the     dine sulphate, N - 2,4 -
dichlorobenzyl - N[err]-  4, 5 or 6 position, and R[err], R[err], R[err]
and R[err] are 100     methylguanidine  hydrochloride  or N - 3-  the same
or different and each is a hydrogen     methylbenzyl - N[err],N[err] -
dimethylguanidine  atom or a substituent alkyl group, provided that 55
hydroiodide, instead of the N - 2 - chloro-  when Z[err]  is a hydrogen
atom at least two of     benzyl - N[err],N[err] - dimethylguanidine
sulphate, Z[err], R[err], R[err], R[err] and R[err] are not hydrogen but
were made in analogous manners.           are substituents as defined; and
acid addition 105       WHAT WE CLAIM IS: -                        salts
thereof.       1. A method for the preparation of a benzyl-   5. A
benzylguanidine as claimed in claim 4 



60  guanidine of the formula:                    wherein R[err] is a
hydrogen atom, R[err] a R[err]                    973,882
5      a solution of methylamine in methanol (25 ml.;  material, i.e., 2,4
- dichlorobenzylamine hydro-     40%  w/v) and water (15 ml.) for 5 hours.
chloride, but later crops consisted largely of 65     The solution was
evaporated to dryness in  the required guanidine hydrochloride, which
vacuo and the residue dissolved in dilute  was purified by dissolving in
water and pre- 5  hydrochloric acid, washing with ether to  cipitating  the
solid  base  with  sodium     remove some non-basic material. The acid
hydroxide. 2,4  - Dichlorobenzylguanidine,     solution was basified with
sodium hydroxide  after two crystallizations from benzene, had  70
solution and the oil extracted with ether. The  m.p. 120-125.     ether
extracts were evaporated to dryness and 10  a solution of oxalic acid in
n-propanol,               EXAMPLE 27.     followed by ether, was added.
N-Benzyl-N[err]-    N - 3,5 - Dimethylbenzyl - N[err],N[err] - di-
ethyl - N[err] - methylguanidine hydrogen oxalate  methyl guanidine
hydriodide was prepared by     crystallised, melting point 162-163[err].
refluxing 3,5 - dimethylbenzylamine (1.35 g.) 75
and N,N[err],S - trimethylisothiourea hydriodide                    EXAMPLE
24.                   (2.46 g.) in alcohol (10 ml.) and cooling. The 15
Benzylisothiocyanate (14.9 g.) was added  guanidine hydriodide was filtered
off and     slowly to a solution of n-propylamine (15 ml.)  washed with a
3:1 solution of ether/n-pro-     in n-propanol (20 ml.), cooling in water
to  panol, and crystallised from n-propanol/ether. 80     moderate the
exothermic reaction. The resul-  It had melting point 212-213.5[err].
tant solution after standing at room tempera- 20  ture for 20 minutes was
evaporated to dryness           EXAMPLE 28.     in vacuo and the residue
crystallised from  N - Benzyl - S - methylisothiourea hydrio- 



benzene/light  petroleum   (boiling  point  dide (3 g.) and 33%  alcoholic
methylamine     60-80[err]) to give N- benzyl - N[err] - n - propyl-  (5
ml.) were heated on a steam bath for 3  85     thiourea, melting point
93-94[err]. A portion of  hours under reflux. The product was evapor- 25
this (16.5 g.) was added to methyl iodide (20  ated (to dryness) to a
syrup, which crystallised     ml.) when it dissolved with slight warming.
slowly on scratching to give crude N - benzyl-     After standing [err]
hour at room temperature  N[err]-methylguanidine hydriodide, m.p.
85-92[err].     the solution was evaporated to dryness in  This hydriodide
was stirred with excess of 90     vacuo and the residue slowly crystallised
on  10N-sodium  hydroxide solution, and  the 30  standing under ether.
This was crude N-  resulting oil extracted with a comparatively     benzyl
- S - methyl - N[err] - n - propylisothio-  large volume of ether (250-300
ml.), the     urea hydriodide, melting point 71-76[err] which  ethereal
extract being dried sodium hydroxide     was not purified further. A
portion of the  pellets. After removal of the ether, the residual 95
hydriodide (3.5 g.) was refluxed with a solu- base was treated with methyl
iodide (about 35  tion of methylamine in methanol (20 ml.;  0.5 ml.), when
some heat developed. After [err]     40%) for 5[err] hours. The resultant
solution was  hour, the product was suspended in water,     evaporated to
dryness in vacuo; the residue  carefully  neutralised   with  decolourised
was dissolved in dilute hydrochloric acid, the  hydriodic acid, and washed
with ether. The 100     solution washed with ether and then basified
aqueous layer, on evaporation to dryness, gave 40  with sodium hydroxide
solution, and the oil  a gum, which was dissolved in acetone and
extracted with ether. The extracts were  fractionally crystallised by
gradual addition of     evaporated to dryness in vacuo and a solu-  ether,
to give a small crop of N-benzyl-     tion of oxalic acid in n-propanol,
followed  N[err],N[err] - dimethylguanidine hydriodide, m.p. 105     by
ethyl acetate and ether, added. N-Benzyl-  195-197[err], after
recrystallisation from meth- 45  N[err] - methyl - N[err] - n -
propylguanidine  anol-ether.     hydrogen oxalate crystallised, melting
point           EXAMPLE 29.     l58[err]-159[err].
N,N[err] - Dimethylguanidine sulphate (about                    EXAMPLE 25.
10 g.) was dissolved in a small volume of water 110       A mixture of
cyanamide (0.8 g.) and o-  and treated with the minimum  amount of 50
bromobenzylamine hydrochloride, m.p. 230-  barium hydroxide solution to
remove all the     234[err](2.5 g.) was heated in a silicone bath at
sulphate ion as barium sulphate. The filtrate,     150[err] about 20
minutes. The resulting  on evaporation in vacuo at 30[err], gave N,N[err]-
gum was dissolved in methanol and treated  dimethylguanidine as a strongly
basic syrup. 115     slowly with  dry  ether.  o-Bromobenzyl-  Some of this
base (3 g.) and benzyl iodide 



55  guanidine hydrochloride separated as white  (2.2 ml.) in ethanol (10
ml.) were warmed on     crystals, which after recrystallisation from  the
steam-bath for 1 hour. The solution was     methanol-ether melted at
145-146[err].     then evaporated, and the residual gum shaken
with water and neutralised with decolourised 120              EXAMPLE 26.
hydriodic acid. The aqueous extract was     A mixture of cyanamide (0.68
g.) and 2,4-  washed with ether and evaporated to a colour- 60
dichlorobenzylamine hydrochloride was heated  less syrup, which was
redissolved in a little              for 3 hours, and the resultant glass
water. Addition of potassium iodide and cool-     fractionally crystallised
from  ethanol-ether.  ing to 0[err] led to the separation of N-benzyl- 125
The earlier crops contained some starting  N[err],N[err] -
dimethylguanidine hydriodide, m.p.           6
973,882       194-1980, after crystallisation from acetone-
EXAMPLE 30.        A mixture of 2,4 - dichlorobenzyl chloride        [err]
5  (2.2 g.) and guanidine base (2 g.) in ethanol      (20 ml.) was refluxed
on the steam-bath for      5 hours. The solvent was removed by evapora-
and acid addition salts thereof, wherein Z[err] is      tion and the
residue treated with warm water  a hydrogen atom or a substituent halogen
atom      plus dilute hydrochloric acid until just acid.  or alkyl or nitro
group in the 2 or 3 position, 10  Some undissolved solid was removed, and
the  Z2 is a hydrogen atom or a substituent halo-  65      filtrate washed
with ether. The aqueous solu-  gen atom or alkyl group in the 4, 5 or 6
posi-      tion was made strongly alkaline with sodium  tion, and R[err],
R[err], R[err] and R[err] are the same or 



hydroxide and extracted with ether, which on  different and each is a
hydrogen atom or a      evaporation gave 2,4-dichlorobenzylguanidine,
substituent alkyl group, provided that when 15  m.p. 120-125[err], after
two crystallisations  Z[err] is a hydrogen atom at least two of Z[err],
R[err], 70     from benzene.                                 R[err], R[err]
and R[err] are not hydrogen but are sub-                     EXAMPLE 31.
stituents as defined, which method comprises        Tablets (0.555 g.) of N
- 2 - chlorobenzyl-  the reaction of:      N[err],N[err] -
dimethylguanidine  sulphate  were   (i) a guanidine
R[err]N=C(NR[err]R[err]R[err])(NR[err]R[err]) or 20  made by mixing the
salt (0.25 g.) in a fine  a salt thereof with a compound R[err]X, wherein
75     powder with lactose (0.25 g.) and starch (0.05  R[err], R[err],
R[err], R[err], R[err] and R[err] are each as appro-     g.), granulating
the mixture with alcohol or  priate, and not as respective, a benzyl,
R[err], R[err],     alcoholic polyvinyl pyrrolidine or a mixture of  R[err]
and R[err] group and a hydrogen atom, and     equal parts of alcohol and
water, drying the  X  is a reactive proton accepting atom  or 25  granules
at 40[err], adding magnesium stearate  group; or
80     (0.005 g.) as a lubricant and compressing the   (ii) ammonia or an
ammonia derivative or a     mixture.
salt thereof with an S-substituted isothiourea                     EXAMPLE
32.                   or a salt thereof, or with a cyanamide.
Tablets (0.505 g.) of N-2-chlorobenzyl-    2. A method of making a
pharmaceutical 30  N[err],N[err] - dimethylguanidine  sulphate  were
composition containing a benzylguanidine of 85     made by granulating the
salt (0.5 g.) in a  the formula defined in claim  1 or an acid     fine
powder with equal parts of alcohol and  addition salt thereof and an
acceptable carrier     water. Magnesium  stearate (0.005 g.) as a
therefor, which comprises the admixture of the     lubricant was added, and
the mixture com-  components. 35  pressed directly.
3. A pharmaceutical composition containing  90                     EXAMPLE
33.                   a benzylguanidine of the formula defined in
Injection solutions containing N - 2-chloro-  claim 1 or an acid addition
salt thereof and     benzyl - N[err],N[err] - dimethylguanidine sulphate
an acceptable carrier therefor.     in Water of Injection (0.2 g./per ml.)
were    4. A benzylguanidine of the formula: 40  made by autoclaving the
solution at 15 lb.     steam pressure for 30 minutes in unit dose
ampoules or multidose containers.  For the                           [err]
latter, the Water of Injection contained benzyl     alcohol (1.0%), phenol
(0.5%) or chlorocresol                            95 45  (0.1%). 



EXAMPLE 34.       Tablets and injection solutions similar to     those
described in Examples 24, 25 and 26  wherein Z[err] is a hydrogen atom or a
substituent     and containing N - benzyl - N[err],N[err] - di-  halogen
atom or alkyl or nitro group in the 2 50  methylguanidine hydroiodide, N -
2 --bromo-  or 3 position, Z[err] is a hydrogen atom or a sub-     benzyl-
or N - 2,4 - dichlorobenzyl - guani-  stituent halogen atom or alkyl group
in the     dine sulphate, N - 2,4 - dichlorobenzyl - N[err]-  4, 5 or 6
position, and R[err], R[err], R[err] and R[err] are 100     methylguanidine
hydrochloride  or N - 3-  the same or different and each is a hydrogen
methylbenzyl - N[err],N[err] - dimethylguanidine  atom or a substituent
alkyl group, provided that 55  hydroiodide, instead of the N - 2 - chloro-
when Z[err]  is a hydrogen atom at least two of     benzyl - N[err],N[err]
- dimethylguanidine sulphate,  Z[err], R[err], R[err], R[err] and R[err]
are not hydrogen but     were made in analogous manners.               are
substituents as defined; and acid addition  105       WHAT WE CLAIM IS: -
salts thereof.       1. A method for the preparation of a benzyl-   5. A
benzylguanidine as claimed in claim 4 60  guanidine of the formula:
wherein R[err] is a hydrogen atom, R[err] and R[err]
973,882                                           7      are the same or
different and each R[err] is a hydro-    11. N - 2 - Chlorobenzyl -
N[err],N[err] - di-     gen atom or a methyl group, and R[err] is a hydro-
methylguanidine  and  acid  addition  salts     gen atom or a methyl or
ethyl group, and  thereof.     acid addition salts thereof.
12. N - 2 - Methylbenzyl - N[err],N[err] - di- 5    6. N - Benzyl -
N[err],N[err] - dimethylguanidine  methylguanidine  and  acid  addition
salts 20     and acid addition salts thereof.           thereof.       7. N
- 2 - Bromobenzylguanidine and acid    13. N - 3 - Methylbenzyl -
N[err],N[err] - di-     addition salts thereof.
methylguanidine  and  acid  addition  salts 



8. N - 2,4 - Dichlorobenzylguanidine and  thereof. 10  acid addition salts
thereof.                     14. N - 2 - Methylbenzyl - N[err]  - methyl-
25       9. N - 2 - Chlorobenzyl - N[err] -   methyl-
N[err]-ethylguanidine and acid addition salts     guanidine and acid
addition salts thereof.  thereof.        10. N - 2 - Bromobenzyl -
N[err],N[err] - di-     methylguanidine  and  acid  addition  salts
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