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(71)   We, CHAS. PFIZER & CO., INC.,     a corporation organized under the
laws of the     State of Delaware, United States of America,     of 235
East 42nd Street, New York 17, State                  [err] 5  of New York,
United States of America, do     hereby declare the invention, for which we
pray that a Patent may be granted to us, and     the method by which it is
to be performed,  and the mineral and organic acid addition salts     to be
particularly described in and by the  thereof.
50 10  following statement:-                        The present invention
also provides a       This invention relates to useful halophenyl-
pharmaceutical composition  comprising  a     alkylguanidine compounds,
which are effec-  meta- or a para-fluorobenzylguanidine base     tive in
reducing blood sugar levels. More  of the formula:     particularly, it is
concerned with certain novel 15  fluorobenzylguanidines  and  their pharma-
ceutically acceptable salts, which are useful as
55     oral hypoglycemic agents for lowering the                 [err]
blood sugar levels of diabetic subjects.       In the past, various
attempts have been 20  made by investigators in the field of organic
medicinal chemistry to obtain new and use-  or the mineral or organic acid
addition salt     ful oral hypoglycemic agents. For the most  thereof and
an edible carrier. 



part, these efforts have involved the synthesis    Compounds specifically
embraced by this     and testing of various sulfonylurea compounds
invention  include  m-fluorobenzylguanidine, 25  and/or compounds that are
in some way  p-fluorobenzylguanidine and  their pharma-  60     related in
structure to the sulfonylureas, such  ceutically acceptable acid addition
salts, such     as the sulfamylureas. However, in the search  as the
hydrogen sulfate salt. These compounds     for still newer and better oral
hypoglycemic  are all useful in lowering blood sugar levels     agents,
very little is known about the activity  when administered by the oral
route of ad- 30  of non-sulfonylureas and this is particularly
ministration.                          65     so  in  the  case  of various
halophenyl-   In accordance with the process employed     alkylguanidine
compounds. For instance, the  for preparing the compounds of this inven-
closest prior art is D. Dvornick et al., in  tion, an appropriate
fluorobenzylamine com-     Biochemical Pharmacology, Vol. 12, pp.  pound,
i.e., either m- or p-fluorobenzylamine, 35  229-240 (1963), who disclose o
- fluoro-  is reacted with a suitable S-(C[err]-C[err], alkyl)  70
benzylguanidine to be a monoamine oxidase  isothiouronium  salt. This
particular reaction     inhibitor.                                 is
normally carried out in a reaction-inert       In accordance with the
present invention,  polar solvent medium at a temperature rang-     it has
now been found surprisingly that cer-  ing from 20[err]C. to 120[err]C. for
a period of 40  tain select fluorobenzylguanidine compounds  about four to
72 hours, and most conveniently  75     (exclusive of the aforementioned
orthoisomer),  at a temperature ranging from  60[err]C  to     i.e.,
non-sulfonylureas, are extremely useful  100[err]C. for from about four to
20 hours. In     when employed as oral hypoglycemic agents  practice, it is
generally most convenient to     for the treatment of diabetic subjects.
heat the two reactants together under reflux 



45    According to the present invention there  in the polar solvent,
employing substantially  80     is  provided  a  meta-fluorobenzylguanidine
equimolar amounts of starting materials for     base of the formula:
this purpose although a slight excess of one     [Price 5s. Od. (25p)]
2                                            1,215,255
2          or the other is not harmful in this respect.  priate guanidine
salt to afford the corres-         The desired S-alkyl isothiouronium  salt
re-  ponding  fluorobenzylguanidine  salt direct;         agent is, of
course, one where the S-alkyl  (2) the reaction of a fluorobenzylamine com-
group is preferably [err] alkyl in view of  pound with a salt of the
appropriate amidino-     5  relative ease with which such a reaction takes
pyrazole base, such as 3,5 - dimethyl - 1 -  70         place due to the
more volatile nature of the  amidinopyrazole, to also form  the corres-
by-products formed, viz., the lower boiling  ponding fluorobenzylguanidine
salt; (3) the         mercaptans.  Preferred  reaction-inert polar
reaction of a fluorobenzylamine salt, such as 



solvents for use in this connection include  a hydrohalide, with a
cyanamide like the     10  water, C[err]-C[err] alkanols, such as methanol,
present compound itself or an appropriately  75         ethanol and
isopropanol, etc., and N,N-di-  substituted derivative thereof or by fusion
(C[err]-C[err]  alkylalkanoamides  such  as NN-  reaction of said amine
salt with a dicyan-         dimethylformamide, N,N-dimethylacetamide,
amide compound to also form the correspond-         N,N  -
diethylformamide, N,N  - diethyl-  ing fluorobenzylguanidine  salt direct;
and    15  acetamide, N,N  - di(n - propyl)formamide,  finally, (4) the
reaction of a fluorobenzyl-  80         N,N  - dimethylpropionamide, and so
forth,  amine compound with a cyanogen halide, like         as well as
mixtures of either of these two  cyanogen bromide, followed by the reaction
aforementioned type organic solvents with  of the resultant intermediate
N-cyano product         water. Upon completion of the reaction, the  with
ammonia or with an appropriate amine    20  solvent is removed by means of
conventional  base to form the corresponding fluorobenzyl-  85
procedures and the resulting residue is then  guanidine compound.
taken up in a suitable solvent system, such as    Of all the alternate
routs, the most pre-         one of the aforementioned types, from which
ferred one is the previously mentioned pro-         it can be subsequently
crystallized. Alter-  cess involving the reaction of a fluorobenzyl-    25
natively, the product may separate first from   amine compound, such  as
p-fluorobenzyl-  90         the reaction mixture either during the course
amine, with a salt of the appropriate amidino-         of the reaction or
immediately thereafter, or  pyrazole  base to form  the corresponding
it may be crystallized from the reaction solu-  fluorobenzylguanidine salt
direct. The pre-         tion after some initial concentration of same.
ferred reagent here is a salt of 3,5 - di-    30  A  final conversion to
the desired organic  methyl - 1 - amidinopyrazole, such as the  95 



base compound can then be effected by treat-  corresponding sulfate, but it
is also possible         ing the fluorobenzylguanidine acid addition  to
employ other lower 3,5 - dialkyl - 1 -         salt thus obtained with
sufficient base in  amidinopyrazole  salts  in  place  of 3,5  -
water to neutralize same, e.g., an alkaline re-  dimethyl - 1 -
amidinopyrazole sulfate and    35  agent such as sodium hydroxide in water
can  achieve equally satisfactory results as well. 100         be used.
Recovery of the desired free organic  This particular process is generally
carried out         base compound can then be had by extracting  by heating
the two reactants together in an         the aforesaid aqueous solution
with a suit-  aqueous solvent medium  of the type pre-         able
water-immiscible organic solvent of low  viously  discussed  for the  S  -
alkyliso-    40  volatility, such as a halogenated aliphatic  thiouronium
method in the absence of any  105         hydrocarbon solvent like
methylene chloride,  other reagent. Recovery of the desired pro-
for example.                                  duct from the reaction
mixture is then easily           The starting materials required for the
re-  effected by evaporation of same under re-         action process of
this invention are either all  duced pressure, followed by the subsequent
45  known compounds or else they are easily pre-  crystallization of the
resultant residue from  110         pared by those skilled in the art in
accordance  either water or from an aqueous alcohol mix-         with
standard organic procedures. For in-  ture.         stance, the  m- and
p-fluorobenzylamines    Inasmuch  as  the  fluorobenzylguanidine
needed for conversion to the corresponding  compounds of this invention are
basic com-    50  guanidines are both known compounds and  pounds, they are
capable of forming a wide  115         can easily be obtained by means of
synthesis  variety of salts with various mineral and         from readily
available starting materials. The  organic acids. Although such salts must
be 



corresponding  S-alkyl isothiouronium  salts,  pharmaceutically acceptable
when the final         on the other hand, which are sometimes called
products are intended for oral consumption,    55  2 - alkyl - 2 -
thiopseudoureas, are all mem-  it is possible to first isolate the desired
120        beres of a well-known class of organic com-
fluorobenzylguanidine  compound  from  the        pounds and have been used
as reagents in  reaction mixture as a pharmaceutically un-        this
general type of reaction in the past, i.e.,  acceptable salt and  then to
subsequently        the so-called " guanidine-forming " reaction.  convert
the latter, as indicated previously, to    60    Other methods which can be
used to pre-  the free base compound by treatment with an  125        pare
the compounds of this invention include  alkaline reagent, followed by the
final con-        routes not involving the use of the S-alkyl  version to
the pharmaceutically  acceptable        isothiouronium  intermediates and
these are  acid salt in the manner hereinafter indicated.        as
follows: (1) the reaction of a fluorobenzyl  For instance, the acid
addition salts of the    65  alcohol sulfonate derivative with the appro-
fluorobenzylguanidine compounds of this in- 130    


