PATENT SPECI FI CATI ON

(11) 1215255

DRAW NGS (21) Application No. 9112/ 69

Convention Application No. 712613

NO

(22) Filed 19 Feb. 1969 (31)

(32) Filed 13 March 1968 in (33)

United States of Anerica (US) (45) Conplete Specification published 9 Dec.

1970 (51)

| nt er nati onal
| ndex at accept ance

1QBA | COL

ASB 382 38Y 394 411 412 41Y 431 432 43Y 480 48Y
(54) HALOPHENYLALKYLGUANI DI NE COVPOUNDS

{

1215255

10

15

20

25

30

35

40

45

PATENT SPECIFICATION

NO DRAWINGS
(22) Filed 19 Feb. 1969
(32) Filed 13 March 1968 in

(21) Application No. 9112/69
(31) Convention Application No. 712613
(33) United States of America (US)

(45) Complete Specification published 9 Dec, 1970

(51) International Classification C 07 ¢ 129/12 A 61k 27/00
(52) Index at acceptance
C2C 1QI11G 1Q11J 1Q3 1Q6Bl 1Q8A 1Q9L
ASB 382 38Y 394 411 412 41Y 431 432 43Y 480 48Y
586 S8Y
(54) HALOPHENYLALKYLGUANIDINE COMPOUNDS
71 We, Cuas. Prizer & 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
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,
to be particularly described in and by the
following statement: —

This invention relates to useful halophenyl-
alkylguanidine compounds, which are effec-
tive in reducing blood sugar levels. More
particularly, it is concerned with certain novel
fluorobenzylguanidines and their pharma-
ceutically acceptable salts, which are useful as
oral hypoglycemic agents for lowering the
blood sugar levels of diabetic subjects.

In the past, various attempts have been
made by investigators in the field of organic
medicinal chemistry to obtain new and use-
ful oral hypoglycemic agents. For the most
part, thesc efforts have involved the synthesis
and testing of various sulfonylurea compounds
and/or compounds that are in some way
related in structure to the sulfonylureas, such
as the sulfamylureas. However, in the search
for still newer and better oral hypoglycemic
agents, very little is known about the activity
of non-sulfonylureas and this is particularly
so in the case of wvarious halophenyl-
alkylguanidine compounds. For instance, the
closest prior art is D. Dvornick et al,, in
Biochemical Pharmacology, Vol. 12, pp.
229—240 (1963), who disclose o - fluoro-
benzylguanidine to be a monoamine oxidase
inhibitor.

In accordance with the present invention,
it has now been found surprisingly that cer-
tain select fluorobenzylguanidine compounds
(exclusive of the aforementioned orthoisomer),
ie., non-sulfonylureas, are extremely useful
when employed as oral hypoglycemic agents
for the treatment of diabetic subjects.

According to the present invention there
is provided a meta-fluorobenzylguanidine
base of the formula:

[Price Ss. 0d. (25p)]

F K
\O._‘Cﬂz.’_ﬂn—c “"NH&

and the mineral and organic acid addition salts
thereof.

The present invention also provides a
pharmaceutical composition comprising a
meta- or a para-fluorobenzylguanidine base
of the formula:

()]

]
F_@‘CH;_~NH—C-—NH,_

or the mineral or organic acid addition salt
thereof and an edible carrier.

Compounds specifically embraced by this
invention include m-fluorobenzylguanidine,
p-fluorobenzylguanidine and their pharma-
ceutically acceptable acid addition salts, such
as the hydrogen sulfate salt. These compounds
are all useful in lowering blood sugar levels
when administered by the oral route of ad-
ministration,

In accordance with the process employed
for preparing the compounds of this inven-
tion, an appropriate fluorobenzylamine com-
pound, i.e., either m- or p-fluorobenzylamine,
is reacted with a suitable S—(C,—C, alkyl)
isothiouronium salt. This particular reaction
is normally carried out in a reaction-inert
polar solvent medium at a temperature rang-
ing from 20°C. to 120°C. for a period of
about four to 72 hours, and most conveniently
at a temperature ranging from 60°C to
100°C. for from about four to 20 hours. In
practice, it is generally most convenient to
heat the two reactants together under reflux
in the polar solvent, employing substantially
equimolar amounts of starting materials for
this purpose although a slight excess of one
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(71) We, CHAS. PFIZER & CO., INC., a corporation organi zed under the
| aws 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 Anerica, do her eby declare the invention, for which we

the nethod by which it is

pray that a Patent may be granted to us, and
to be

to be perfornmed, and the mneral and organic acid addition salts
particularly described in and by the thereof.
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LN - diethylformamide, N,N - diethyl- ing fluorobenzylguanidine salt direct; and

15 acetamide, N,N - di(n - propylformamide, 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 basc 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 thc 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 cqually 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 cither all duced pressure, followed by the subsequent

45 Kknown 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 alcoho! 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 - thiopseudourcas, 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 pharmaccutically acceptable
jsothiouronium 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



part, these efforts have involved the synthesis
enbraced by this and testing of various sul fonyl urea conpounds

i nvention include mfluorobenzyl guanidine, 25 and/or conpounds that are
I N some Wway—Pp-f i uorobenzylguanidime and "Their pharma- 60 related in
structure to the sul fonylureas, such ceutically acceptable acid addition

Compounds specifically
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to lower the blood sugar levels of diabetic
subjects. For instance, p-fluorobenzyl-
guanidine as the hydrogen sulfate salt has
shown good hypoglycemic activity in the
normal fasted rat, as well as in the mildly
alloxanized rat and in the normal fasted dog,
with pronounced hypoglycemia being ob-
served in the latter animal at dose level
ranging from about 5 mg./kg. to 20 mh./kg.
Additionally, none of these compounds
causes serious unwanted side effects to occur
in the subjects to whom they are so ad-
ministered, i.e.,, no problems of toxity or
any other untowards side effects of either a
gross or microscopic pathological nature are
encountered with these compounds when they
are orally administered in the manner indi-
cated above.

In accordance with a method of treatment
of the present invention, the herein de-
scribed hypoglycemically effective fluoro-
benzylguanidines can be administered to a
diabetic subject via the oral route of ad-
ministration. In general, these compounds are
most desirably administered in doses ranging
from about 25 mg. up to about 1.0 g. per
day, although variations will still necessarily
occur depending upon the weight of the sub-
ject bemg treated. However, a dosage level
that is in the range of from about 0.4 mg.
to about 15 mg. per kg. of body weight per
day is most desirably employed in order to
achieve effective results, Nevertheless, it is
still to be appreciated that other variations
may also occur in this respect, depending
upon the species of animal being treated and
its individual response to said medicament,
as well as on the particular type of oral
pharmaceutical formulation chosen and the
time period and interval at which such ad-

ys, aqueous suspensions, elixirs, syfups,
the like. Such carriers include solid
dxluents or fillers, sterile agueous media and
various non-toxic organic solvents. Moreover,
such oral pharmaceutical compositions can
be suitably sweetened and/or flavored by
means of various agents of the type com-
monly employed for just such a purpose. In
general, the therapeutically effective com-
pounds of this invention are present in such.
dosage forms at concentration levels ranging
from 05% to 90% by weight of the total
composmon, i.e., in amounts which are suffi-
cient to provide the desired unit dosage.

In the latter connection, the compounds of
this invention may be administered in suit-
able unit dosage forms which will preferably
contain at least about 5 mg. per dosage unit,
although concentration levels in the range of
from 5 mg. to 250 mg. per unit dosage per
day may be employed to advantage. When
larger doses of these hypoglycemic agents are
to be employed, it is preferable to administer
two or more unit doses at various time inter-
vals, adjusting, if necessary, the content of
the antidiabetic agent per unit dosage form
accordingly. Moreover, multiple dose treat-
ment has indicated the feasibility, in some
instances, of administering the fluorobenzyl-
guanidine-containing compositions at peroidic
time intervals, e.g., by orally administering
the hypoglycemic agent to an afflicted subject
at a dosage level that is in the range of
approximately 0.200—1.0 g. per day, divided
into about two to about five doses of equal
strength that are to be administered through-
out the day. Furthermore, optimum results
can often be achieved in such cases by ad-
ministering a higher dose initially, followed
by the administration of a maintenance dose
of therapy at a lower dosage thereafter, e.g.,
1.0 g. the first day, 0.6 g. the second day,
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45 According to the present invention there
enpl oyi ng substantially 80 Is provided
equi nol ar anmounts of starting materials for base of the formul a:
this purpose although a stight—exctess—of —one~"—fPrice 55— —(25p) |
2 1, 215, 255
Is not harnful in this respect.
The desired S-al kyl isothiouronium salt
salt direct; agent is, of

in the polar solvent,
a neta-fluorobenzyl guani di ne

2 or the other
salt to afford the corres-

re- ponding fluorobenzyl guani di ne
course,4 one where the S-al kyl (2)1ﬂhgﬁreact|on of a quorobenzyIam1ne com
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pri ate guani di ne

salt; (3) calcm;r phosphate maypbec giptleynd alongPr efﬂem:eldeﬁlclpreggtgll (sznnlllﬁﬁ;l%s '5 §0 &4 a65
rc orobenzylamine a .
r eaCt ion ﬁeébl?vmrﬁmggrg gg @ g%ﬁccl § ﬁof%gof 1- amlﬁmo - 3,5 - dtmer.hy%-

acid and certain complex silicates, together

pyrazole hydrogen sulfate in 40 ml, of water

10 with binding agents such as polyvinyl- is heated on a steam bath (at ~90°C.) for
pyrrolidone, sucrose, gelatin and acacia. five hours, At the end of this time, the re- 70
Additionally; lubricating agents such as action mixture is cooled to room temperature
magnesium stearate, sodium lauryl sulfate (~25°C.) and the crude crystalline material
and talc are often very useful for tabletting which forms at this point is subsequently

15 purposes. Solid compositions of a similar collected by means of suction filtration. After
type may also be employed as fillers in soft several recrystallizations from isopropanol- 75
and hard-filled gelatin capsules; preferred water, including one in the presence of a
materials in this connection would also in- trace of concentrated sulfuric acid, there is
clude the high molecular weight polyethylene obtained  pure m-fluorobenzylguanidine

20 glycols. When aqueous suspensions and/or hydrogen sulfate, identical in every respect
elixirs are desired for oral administration, the with the product of Example I. 80
essential active ingredient therein may be
combined with various sweetening or flavor- ExamrrLe IV
ing agents, coloring matter or dyes and, if so The procedure described in the preceding

25 desired, emulsifying and/or suspendmg example is repeated only this time employing
agents as well, together with such diluents as p-fluorobenzylamine as starting material in
water, ethanol propylene glycol, glycerin place of the corresponding meta isomer used 85
and various like combinations thereof. before. In this particular case, the correspond-

This invention is still further illustrated by ing final product obtained is p-fluorobenzyl-

30 the following examples, which are not to be guanidine hydrogen sulfate, identical in every
construed in any way or manner as imposing respect with the product previously reported
limitations upon the scope thereof, in Example IL 90

ExampLE V
ExamriE 1 The procedure described in Example I is

A mixture consisting of 13.8 g. (0.110 recpeated employing 2 - methyl - 2 - thio-

35 mole) of m-fluorobenzylamine and 10.0 g. pseudourea hydrofluoride as reagent in place
(0.072 mole) of 2 - methyl - 2 - thio- of the corresponding sulfate salt. In this 95
pseudourea hydrogen sulfate (i.e., S - methyl particular case, the final product obtained is
isothiouronium sulfate) in 25 ml. of water was m-fluorobenzylguanidine hydrofluoride,
heated on a steam bath for eight hours., As In like manner, p-fluorobenzylamine and

40 the end of this time, the solvent was removed 2 - methyl - 2 - thiopseudourea hydrofluoride
by means of evaporation under reduced pres- rteact to afford  p-fluorobenzylguanidine 100
sure and the remaining residue was triturated hydrofluoride.
with isopropanol. The resulting solid (15.7
g.) was then filtered and recrystallized from ExamPLE VI

45 isopropanol-water to give 11.0 g. of m - Ten parts by weight of m-fluorobenzyl-
fluorobenzylguanidine hydrogen sulfate, m.p. guanidine hydrogen sulfate in 50 parts by
173.5—175.5°C. volume of water are neutralized with 10N 105

sodium hydroxide solution. Extraction of the
Anal. Caled. for C,H,)FN;.1/2H,SO,: resulting aqueous solution with several por-
C, 4443; H, 5.13; N, 19.53. tions of methylene chloride, followed by
50 Found: C, 44.45; H, 5.10; N, 19.45. separation of the organic layer and its sub-
sequent concentration under reduced pres- 110
sure then affords m-fluorobenzylguanidine as
ExampLE II a free base.

The procedure described in the previous In like manner when p-fluorobenzyl-
example was repeated, only this time em- guanidine hydrofluoride is subjected to this
ploying as the reactants 9.9 g. (0.079 mole) very same reaction procedure, the corres- 115

55 of p-fluorobenzylamine and 104 g. (0075 ponding free organic base compound, viz.,
mole) of 2 - methyl - 2 - thiopseudourea p-fluorobenzylguanidine, is obtained.
hydrogen sulfate in 25 ml. of water to give
78 g. of p-ﬂuorobenzylguamdme hydrogen ExampLE VII
sulfate, m.p, 190—192°C. after recrystal- The non-toxic hydrohalide acid addition

60 lization from methanol. salts of each of the fluorobenzylguanidine 120



solvents for use in this connection include a hydrohalide, with a

cyanam de |ike the 10 water, ,(ferr]-(err] al kanols, such as nethanol,
present conpound itself or an appropriately 75 et hanol and
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30 the proper molar amounts of the respecuvc
WHAT WE CLAIM IS:—

acid and the appropriate organic base and
then mixing the two solutions together, 1. A meta-fluorocbenzylguanidine base of

followed by the addition of diethyl ether to the formula:
the resultmg reaction solution in order to
35 effect precipitation of the desired acid addi-
tion salt therefrom. For instance, when NH
equivalent amounts of m - fluorobenzyl- Fo ] 85
guanidine and p-toluenesulfonic acid react in \Q—CH;.—NH-C -~—NH,
accordance with this procedure, the corres-
40 ponding product obtained is m-fluorobenzyl-
guanidine p-toluenesulfonate. In like manner,
each of the other salts is similarly prepared. and the mineral and organic acid addition
salts thereof.
ExamrrE IX 2. The free base compound as claimed in
A dry solid pharmaceutical composition is claim 1.
45 prepared by blending the following materials 3. m-Fluorobenzylguanidine hydrogen sul- gg
together in the proportions by weight speci- fate.
fied below: 4. A pharmaceutical composition compris-
ing a meta- or a para-fluorobenzylguanidine
p-Fluorobenzylguanidine hydrogen base of the formula:
sulfate
50 Sodium Citrate 25 ~NH
Alginic acid 10 i
Polyvinylpyrrolidone 10 CHy—NH—C—NH,
Magnesium stearate 5 F 95

After the dried composition is thoroughly
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fonate and p-tolucnesulfonate salts of each of
the fluorobenzylguanidine bases obtained in
Example VI are all prepared by separately
dissolving in a suitable amount of ethanol
the proper molar amounts of the respective
acid and the appropriate organic base and
then mixing the two solutions together,
followed by the addition of diethyl ether to
the resulting reaction solution in order to
effect precipitation of the desired acid addi-
tion salt therefrom., For instance, when
equivalent amounts of m - fluorobenzyl-
guanidine and p-toluenesulfonic acid react in
accordance with this procedure, the corres-
ponding product obtained is m-fluorobenzyl-
guanidine p-toluenesulfonate. In like manner,
each of the other salts is similarly prepared.

Examrere IX
A dry solid pharmaceutical composition is
prepared by blending the following materials
together in the proportions by weight speci-
fied below:

p-Fluorobenzylguanidine hydrogen

sulfate
Sodium Citrate 25
Alginic acid 10
Polyvinylpyrrolidone 10
Magnesium stearate 5

After the dried composition is thoroughly

Bhoallifs del ks

ceutical composmon are then prepared, em-
ploying a sufficient amount of material in
each case so as to provide each capsule with
250 mg. of the active ingredient.

WHAT WE CLAIM IS:—
1. A meta-fluorobenzylguanidine base of
the formula:

F P
\O_cnz—uu—c —NH,

and the mineral and organic acid addition
salts thereof,

2. The free base compound as claimed in
claim 1.
; 3. m-Fluorobenzylguanidine hydrogen sul-
ate.

4. A pharmaceutical composition compris-
ing a metz- or a para-fluorobenzylguanidine
base of the formula:

NR

i
F__@—cuz—uu—c- NHp
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corresponding S-alkyl isothiouronium salts, pharnmaceutically acceptable

when the final on the other hand, which are sonetines called
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