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Pyrazinamidoguanidines                We, MERCK & Co., INC., a corporation
duly organised and existing under the            laws of the State of New
Jersey, United States of America, of Rahway, New Jersey,            United
States of America, do hereby declare the invention for which we pray that a
patent may be granted to us, and method by which it is to be performed to
be    5       particularly described in and by the following statement: -
5                This invention provides [3-(amino and substituted
amino)pyrazinamido]guanidine           compounds represented by the
following formula:                                           [err]
and their pharmaceutically acceptable salts. In the formula, R is a
hydrogen or halogen   10     atom such as chlorine, bromine, or iodine, or
a trihalomethyl radical, for example,  10            trifluoromethyl or
trichloromethyl; R[err] is a hydrogen atom or a group of the formula
Rs             in which R[err] is a hydrogen atom, a C[err] alkyl radical,
or a C[err] alkenyl radical, and R[err]            is: a hydrogen atom; a
C[err] alkoxy radical; a C[err] alkyl radical, ether straight or   15
branched chain; or a cycloalkyl radical having a 3- to 6- membered ring;
said alkyl or  15            cycloalkyl being either unsubstituted or
containing one or more hydroxyl, halogen (e.g.            chlorine, bromine
or fluorine), C[err] cycloalkyl, aryl (preferably phenyl, C[err] alkyl-
phenyl or halophenyl e.g. chlorophenyl, bromophenyl, or fluorophenyl),
heterocyclic            (especially furyl, pyridyl and (CH[err])[err]N-
wherein n is 4, 5, 6 or 7) amino or substituted   20      amino,(such as
C[err] alkylamino or di-(C[err] alkyl)amino)substituents; C[err] alkenyl;
20            phenyl; halophenyl or (C[err] alkyl)phenyl radical, or R[err]
and R[err] are linked together to            form, with the nitrogen atom
to which they are attached, a 1-pytrolidinyl, piperidino,
4-methyl-1-piperazinyl, hexahydro-1-azepinyl, or octahydro-1-azocinyl
radical; R[err] is            hydrogen or, when R[err] is hydrogen and R is
halogen, a C[err] alkanoyl radical; and   25      R[err] and R[err] are
similar or dissimilar and each represents a hydrogen atom or a phenyl;  25
(C[err] alkyl)phenyl; halophenyl; amino, or di(C[err]alkyl)amino radical;
or C[err] alkyl            which can be straight or branched (but
preferably straight)chain or C[err] cycloalkyl, said            alkyl or
cycloalkyl being either unsubstituted or bearing one or more of the
substituents            hydroxyl, halogen, aryl (preferably phenyl,
halophenyl or (C[err] alkyl)phenyl), amnino   30      or substituted
amino,(preferably di(C[err] alkyl)amino or a heterocyclic amino radical);
or  30            NR[err]R[err] represents a heterocyclic radical,
particularly one having a 5-membered or 6-            membered ring, e.g.
1-pyrrolidinyl, piperidino or morpholino. 



Compounds of this invention are useful because they possess natriuretic
properties.        2                                         1,067,473
They differ from most of the known effective diuretic agents, however, in
that they         selectively enhance the excretion of sodium ions without
causing an increase in excretion         of potassium ions. The potassium
loss which is caused by the known diuretics often         results in a
severe muscular weakness. As compounds of this invention are relatively 5
free of this induced potassium depletion, they have this decided advantage
as diuretics.  5         As diuretic agents they maybe used for the
treatment of oedema, hypertension and other         diseases known to be
responsive to this therapy.              It has also been found as another
feature of this invention that compounds of         the present invention
when co-administered with other diuretic agents known to 10      enhance
the elimination of potassium  ions along with sodium ions,will reduce the
10         excretion of potassium ions and thus overcome this undesirable
property of these other         diuretic agents. These compounds,
therefore, are additionally useful in combination with         other
classes of diuretic agents to prevent the loss of potassium which the said
other         diuretics otherwise would cause to be eliminated, as well as
being useful by themselves         as diuretic and/or saluretic agents.
15              In some instances it may be desirable to make a salt of
these compounds, using         a pharmaceutically acceptable acid, and
these salts are to be considered as included         in this invention and
in the scope of the claims.              The compounds of the invention can
be made by several different chemical pro- 20      cesses and a particular
process may be more useful than another for making a specific  20
compound. One generally useful process can be represented as follows:
METHOD A   [err]                      The radicals R, R[err], R[err] and
R[err] in this reaction are as above defined. The methyl 25      ester is
shown for illustrative purposes only, as the ester may be that of certain
other  25         alcohols, especially C[err] aliphatic alcohols. It will
be noted that this alkoxy radical does         not appear in the desired
end product.              The synthesis by Method A is carried out under
anhydrous conditions and either         with or without a solvent such as
methanol, ethanol, or isopropyl alcohol. The desired 30      product is
usually recovered by concentrating the reaction mixture by distillation of
the  30         solvent at reduced pressure, cooling and removing the solid
that separates by filtration.         Purification is frequently carried
out by converting the product to a salt, such as the         hydrochloride,
and recrystallizing from an appropriate solvent or solvent mixture.
The starting compound, I, is made by one of two methods depending upon 35
whether R[err] is hydrogen or an amino group.
35              When R[err] in starting compound I is hydrogen, these
products in which R is         halogen or trifluoromethyl are prepared by
halogenation of the known 3-aminopyrazinoic         acid ester. With
chlorine or bromine, this halogenation advantageously is effected in
the presence of water or a mixture of water and an acid such as a mineral
acid e.g. 40      hydrochloric acid or hydrobromic acid, acetic acid or a
mixture of water and an organic  40         solvent such as
dimethylformamide. Should a halogen be introduced simultaneously on 



the 3-amino group    this can readily be removed by the interaction of the
product with a         bisulfite such as an alkali metal bisulfite.
lodination is carried out by treating the known ester of 3-aminopyrazinoic
acid 45      with mercuric acetate an iodine. The trifluoromethyl radical
is obtained on the nucleus  45         by heating 1,1,1 - trifluoro - 3,3 -
dibromo - 2 - propanone with aqueous sodium         acetate, cooling and
treating the product with aminomalonamidamidine to thereby give         3 -
amino - 6 - (and 5-)trifluoromethylpyrazinamide. This amide gives, on mild
hydrolysis, 3 - amino - 6 - (and 5-)trifluoromethylpyrazinoic acid which is
converted 50     to the corresponding C[err] alkyl ester by the usual
reaction with methanol or other   50         C[err] alkanol.
1,067,473                                 3           When R[err] is an
amino or substituted amino substituent and R is halogen, the synthesis of
the starting compounds (I) varies depending upon the nature of the 6-
halogen substituent A generally useful process for the preparation of the
6-chloro, 6-        bromo and 6-iodo derivatives can be represented as
follows:  [err]     .            .   5                       Chlorination
of the known 3 -aminopyrazinoic acid ester with sulfuryl chloride
produces a 3 - amino - 5,6 - dichloropyrazinoic acid ester. This compound
(II) reacts     with ammonia in dimethyl sulfoxide as a solvent to produce
methyl 3,5 - diamino - 6 -        chloropyrazinoate. Reaction of compound
II with an amine of the structure R[err]R[err]NH 10     gives the methyl
3-amino-5-NR[err]R[err]-6-chloropyrazinoate (I--A). The reaction usually is
10        carried out under anhydrous conditions in a solvent, preferably a
secondary or tertiary        alcohol, such as 2-propanol or tert.-butyl
alcohol (methanol and ethanol are contraindi-        cated). When an
arylamine is used, some of the corresponding arylamine hydrochloride
is advantageously incorporated in the reaction mixture. 15         The
chlorine atom is removed readily from compound IA by catalytic hydrogeno-
15        lysis using a catalyst of palladium supported on charcoal in the
presence of a base,        preferably magnesium oxide. The product,
compound III, serves as an intermediate        for the synthesis of both
the 6-bromo and 6-iodo analogues. Treatment of compound        III with
bromine in acetic acid produces the 6-bromo analog, compound I-B  lodin- 20
ation of compound III using iodine and mercuric acetate in aquous dioxane
produces  20        the 6-iodo analog, Compound I-C.            As
mentioned, the methyl ester is shown for illustrative purposes only since
the        ester may be that of certain other alcohols, especially C[err],
aliphatic alcohols.            A second method for preparing the compounds
of this invention can be represented 25     as follows:
METHOD B  



[err]                 Y is a C[err] alkyl radical or an aralkyl radical
such as benzyl.            The hydrazide compound IV is obtained in a
conventional manner and it is reacted, 30     under anhydrous conditions
and preferably with heating, with a 2-methyl-2-thiopseudo-         urea
which advantageously has been dissolved in dimethyl sulfoxide. The desired
end         product is recovered by removing the solvent distillation at
reduced pressure and         extracting the residue with aqueous
hydrochloride acid. The extract upon cooling yields                4
1,067,473               the crystallin hydrochloride of the product. If
desired, the extract can be neutralized              with base, whereby the
free base form of the product separates.                   Compounds in
accordance with the present invention in which R[err] is C[err] alkanoyl
are prepared by processes analogous to those set forth in Example 4 below.
2-Alkyl-      5       6 - halo - 4H - pyrazino[2,3-d] [1,3]oxazin - 4 - one
intermediates in this process    5              are claimed and their
preparation is described and claimed in the specification of our
copending application No. 20928/66. Serial No. 1067474.
The following Examples, in which the words "Darco" and "Norite" are trade
marks and all percentages are on a weight/volume basis, illustrate the
invention.     10                                          EXAMPLE 1
10                            (3-Amino-6-chloropyrazinamido)guanidine
hydrochloride             Step A: Preparation of methyl
3-amino-6-chloropyrazinoate                  A 5-liter, 3-necked flask
equipped with a mechanical stirrer, thermometer and gas             inlet
tube is charged with a warm (about 38[err]C.) mixture of water (3180 ml.)
and    15      glacial acetic acid (750 ml.) and methyl 3-aminopyrazinoate
(90 g., 0.588 mole) then is  10             added. The stirrer is started
and the mixture heated to 41[err]C. which causes nearly all             the
ester to dissolve. The solution then is cooled to just below 40[err]C. via
an ice bath.             With viorous stirring, chlorine (about 140 g.) is
passed through the solution for a             period of 25 minutes. A
precipitate begins to form after five minutes and becomes    20
voluminous by the end of the reaction. The temperature drops to
20-25[err]C. during        20             the reaction. The nearly white
precipitate, which is methyl 3-chloroamino-6-chloro-
pyrazinoate, is removed by filtration and washed with a small amount of ice
water. A             small amount of this material, when recrystallized
from warm acetic acid, melts at    25           Analysis calculated for
C[err]H[err]Cl[err]N[err]0[err]:
25                                     C, 32.46;   H, 2.27;   N, 18.93;
Cl(total) 31.94;
Cl(active) 15.97.                                        Found: C, 32.82;
H, 2.34;  N,  18.90;   Cl(total) 32.09;
Cl(active) 16.06.   30           The moist methyl 3 - chloroamino - 6 -
chloropyrazinoate and a solution of sodium  30           bisulfite (150 g.)
in water (900 ml.) are placed in a 4-liter beaker and stirred mechani-
cally for one-half hour. The temperature of the mixture is maintained at
25[err]C  by           addition of ice. The light yellow methyl
3-amnino-6-chloropyrazinoate is removed by           filtration suspended
in 150 ml. of ice water and filtered. This process is repeated twice  35
with 150 ml. portions of ice water and once with a 50 ml. portion of cold
isopropyl    35           alcohol. After drying in the air there is
obtained 60 g. (55%) of methyl 3 - amino - 6 - 



chloropyrazinoate mp. 159-161[err]C.                Analysis calculated for
C[err]H[err]ClN[err]0[err]:                                          C,
38.42;   H, 3.22;   N, 22.40;   Cl, 18.90;  40
Found:   C, 38.81;   H, 3.54;   N, 22.83;   Cl, 18.39.               40
Step B: Preparation of aminoguanidine hydrochloride
Aminoguanidine bicarbonate (275 g., 2 mole) is suspended in 1500 ml. of
water in          a 5 liter, 3-necked flask fitted with a mechanical
stirrer. The mixture is stirred rapidly          and heated to 50-60[err]C.
on a steam bath. The heat source is removed, rapid stirring 45     is
maintained and a slow stream  of 12.2N  hydrochloric acid is added over 30
minutes.  45          When all the acid has been added (300 ml., 3.66 mole)
the solution is brought to boiling          and the solvent removed by
distillation. The last traces of water are removed by          reduced
pressure distillation (water aspirator) to give a white solid. This
material is          recrystallized from 4 liters of absolute ethanol, and
dried in the air at room temperature, 50      yielding 211 g. (95%) of
aminoguanidine hydrochloride, m.p. 160-162[err]C.                50
Larger runs can be made using a mush consisting of aminoguinidine
bicarbonate         (500 g., 3.64 mole) and water (200 ml). Hydrochloric
acid (37-38%) (about 330 ml.,         4 mole) is added with stirring, until
the solution is acidic. Since the reaction is endo-         thermic, the
application  of heat is necessary The work-up is the same as described 55
above.
55         Step C: Preparation of ( 30amino-6-chloropyrazinamido)-guanidine
hydrochloride           Aminoguanidine hydrochloride (120g., 1.1 mole) is
placed in a 3-liter
1,067,473                                        5           protected from
the atmosphere via a drying tube, and dissolved in 2 liters of boiling
absolute ethanol. The  heat source is removed and a solution of sodium
ethoxide                [repared from sodium metal (23 g., 1.0 mole) in 500
ml. of absolute ethanol under                anhydrous conditions] is added
slowly with rapid swirling of the flask. Sodium                chloride
precipitates as a fine white solid. The mixture is allowed to cool to room
5                temperature, and finely powdered methyl
3-amino-6-chloropyrazinoate (100 g., 0.53                mole) is added.
The flask is placed on a rotary vacuum evaporated in a bath at 25-
35[err] C and the reaction mixture concentrated to a volume of about 600
ml. during a                period of about 6 hours. The reaction vessel
then is flushed with nitrogen and the        10     yellow-orange mixture
allowed to stand in the stoppered flask at room temperature  10
for 20 hours.                     The bright orange solid is removed by
filtration and stirred with 400 ml. of cold                 absolute
ethanol. After filtration, it is stirred, followed by filtration, with two
300 ml.                 portions of distilled water. After the final
filtration, the solid is pressed as dry as        15     possible with a
rubber dam and, finally, dried in a vacuum oven at 100[err]C. for 20   15
hours giving 58 g. of (3-amino-6-chloropyrazinamido)guanidine.
This compound is finely powdered in a mortar, mixed with 200 ml. of 6N
hydrochloric acid, and heated on a steam bath with stirring for 15 minutes.
The hot                 mixture then is filtered through a steam heated
sintered glass funnel and the filtrate        20     cooled to 0[err]C. The
product which separates is removed by filtration, recrystallized three  20
times using 400 ml. portions of a mixture of water (3 volumes) and
isopropyl alcohol                 (7 volumes) with a concomitant
clarification with Darco yielding 24 gm (17%) of
(3-amino-6-chloropyrazinamido)guanidine hydrochloride, m.p.
277-278[err]C(dec.)                       Analysis calculated for
C[err]H[err]Cl[err]N[err]O:         25     C, 27.08;  H, 3.41;  N, 36.85;
Cl, 26.65;                                               25
Found:   C, 27.22;  H, 3.80;   N, 36.81;  Cl. 26.50.
The product is obtained as the hydrochloride salt but other salts can be
prepared, 



such as the following:                 (3 - Amino - 6 -
chloropyrazinamido)guanidine hydrogen maleate is prepared by         30
dissolving (3 - amino - 6 - chloropyrazinamido)guanidine hydrochloride (2
g., 0.008  30                  mole) in warm water (10 ml.) and adding
maleic acid (3.5 g., 0.03 mole) in water (3                  ml.). The
yellow maleate salt which separates upon cooling is isolated and
recrystalized                  from water. The m.p. is 210-212[err]C
(dec.).                       Analysis calculated for
C[err]H[err]ClN[err]O[err]:         35
C, 34.74;  H, 3.50;  N, 28.36;           35
Found:   C, 34.67;  H, 3.52;  N, 28.20;                        Similary, if
concentrated sulfuric acid (2 g., 0.05 mole) is used in place of the
maleic acid, (3-amino-6-chloropyrazinamido)guanidine sulfate hydrate m.p.
209--                  211[err]C. (dec.) is obtained.           40
Analysis calculated for C[err]H[err]Cl[err]N[err]O[err]S[err]H[err]O
40                                                              C, 25.05;
H, 3.50;  N, 34.09;
Found:   C, 25.69;  H, 3.77;  N, 34.25.                        Similarly,
if phosphoric acid (6 ml) is used in place of the maleic acid, (3 -
amino- 6 -chloropyrazinamido)guanidine phosphate hydrate m.p.
280--280.5[err]C.          45     (dec.) is obtained.
45                       Analysis calculated for
C[err]H[err]Cl[err]N[err]O[err]P[err] H[err]O
C, 26.86;  H, 3.63;  N, 36.55;
Found:   C, 26.68;  H, 3.76;  N, 36.44.
EXAMPLE 2          50
(3-Amino-6-chloropyrazinamido)guanidine hydrochloride                50
Step A.: Preparation of 3-amino-6-chloropyrazinoic acid hydrazide
Methyl 3- amino - 6 - chloropyrazinoate, from Example 1, Step A, (94 g.
0.50                   mole) and absolute ethanol (2.2 liters) are placed
in a 3 liter, round-bottom  flask, fitted                   with a reflux
condenser and refluxed on a steam bath. As soon as the ester dissolves;
55      hydrazine (32 g., 1.0 mole) is added to the solution and refluxing
continued 2 hours  55 After refluxing for about ten minutes the major
portion of the product separates from             6
1,067,473          the reaction mixture. At the end of the heating period
the mixture is chilled to 0[err]C.         and the product filtered, washed
well with cold ethanol and dried yielding 94 g. (100%)         of 3 - amino
- 6 - chloropyrazinoic acid hydrazide, m.p. 218-220[err]C.
Recrystallization         from ethanol followed by sublimation gives
material with little change in m.p.  5           Analysis calculated for
C[err]H[err]Cl[err]N[err]O:                                 5
C, 32.01;  H, 3.22;  N, 37.33;
Found:   C, 31.74;  H, 2.98;  N, 37.45.          Step B: Preparation of
(3-amino-6-chloropyrazinamido)guanidine hydrochloride              In a 1
liter, 3-necked, round-bottom flask fitted with a mechanical stirrer,
drying 10     tube and gas bubbler tube are placed 3 - amino - 6 -
chloropyrazinoic acid hydrazide  10         (5.0 g., 0.027 mole) and 50 ml.
of dimethyl sulfoxide. A slow stream of nitrogen is         admitted while
the mixture is heated on a steam bath and stirred until a clear solution
results. In the meantime the 2-methyl-2-thiopseudourea hydriodide (11 g.,
0.036 mole)         is suspended in dimethyl sulfoxide (150 ml.) and sodium
methoxide (2.65 g., 0.049 15    mole) are added. The mixture is heated on a
steam bath until a clear solution is  15 



obtained. This solution is added to the above hydrazide solution and the
whole heated         on a steam bath 20 hours, while nitrogen is slowly
admitted throughout the reaction         period.              A second
charge of 2-methyl-2-thiopseudourea hydriodide (11 g., 0.036 mole) and 20
sodium methoxide (2.65 g., 0.049 mole) in 150 ml. of dimethyl sulfoxide is
prepared  20         as before and added to the reaction mixture. Heating
in an atmosphere of nitrogen is         continued for another 24 hours.
The flask then is fitted with a vacuum distillation apparatus and the
dimethyl         sulfoxide removed by distillation at 1 mm. pressure on the
steam bath. When solvent 25     ceases to distil, an orange gel remains in
the reaction vessel. This is dissolved in 100  25         ml. of 2%.
hydrochloric acid at room temperature, clarified with Darco at room
temperature, and made basic (to pH=11.5) by stirring and adding 10%  sodium
hydroxide. After chilling to 0-5[err]C., the yellow solid that precipitates
is removed by         filtration, suspended in 5% sodium hydroxide, stirred
and filtered. This process is 30     repeated twice with distilled water
and the final product filtered and pressed with a  30         rubber dam to
remove as much water as possible. The solid then is mixed with 10
ml. of 10% hydrochloric acid, cooled to 0[err]C., the paste is filtered,
washed on the         filter with absolute isopropyl alcohol and finally
recrystallized from 33 ml. of 3:7         aqueous isopropyl alcohol with
concomitant clarification with Darco, yielding 3.3 g. 35     (47%) of (3 -
amino - 6 - chloropyrazinamido)guanidine hydrochloride, m.p. 277-  35
278[err]C. (dec.)                                            EXAMPLE 3
(3-Amino-6-chloropyrazinamido)guanidine hydrochloride              A paste
of 3-amino-6-chloropyrazinoic acid hydrazide, from Example 2, Step A, 40
(25 g., 0.133 mole) and absolute ethyl alcohol (400 ml.) is placed in a 1
liter, round-  40         bottom flask. Hydrochloric acid (44 ml. of 10%
solution) is added and the whole         heated to reflux on a steam bath.
Cyanamide (6.8 g., 0.16 mole) dissolved in 25 ml. of         absolute
ethanol is added, and the mixture refluxed 5 hours. More cyanamide (6.8 g.,
0.16 mole) and hydrochloric acid (11 ml.of 36% solution) are added, and
reflux 45     continued 15 hours. The flask then is fitted with a
mechanical stirrer and the solution  45         cooled to 10[err]C with
rapid stirring. Ammonia (20 ml. of 15 N solution) is added, and
stirring and cooling continued for 15 minutes whereupon a yellow solid
precipitates.         This is filtered, pressed dry with a rubber dam, and
finally treated with 30 ml. of 10%         hydrochloric acid solution and
cooled to 0-5[err]C. (3-amino-6-chloropyrazinamido)- 50     guanidine
hydrochloride precipitates as a yellow solid which is recrystallized twice
50         from 3:7 aqueous isopropyl alcohol m.p. 277-278[err]C. (dec.);
yield, 23.5 g. (66%).                                             EXAMPLE 4
(3-Amino-6-chloropyrazinamido)guanidine hydrochloride          Step A:
Preparation of 3-amino-6-chloropyrazinoic acid 55          Methyl
3-amino-6-chloropyrazinoate, from Example 1, Step A, (150 g., 0.8 mole)  55
is added to a 2.5N sodium hydroxide solution (800 ml.) and the mixture
stirred and         heated 1.5 hours on the steam bath. The suspension of
the sodium salt of the pyrazinoic         acid which results is cooled, and
collected on a filter. The salt then is dissolved in         2400 ml. of
boiling water and the solution filtered and acidified with concentrated 60
hydrochloric acid. The mixture is cooled and the precipitate product is
collected, washed                                1,067,473
7             with water, and dried in a 70[err]C. oven to give 127 g.
(92%) of 3-amino-6-chloro-        pyrazinoic acid, m.p. 172-174[err]C.
(dec.). After recrystallizing from ethanol, the        product melts at
178.5-179.5[err]C.                 Analysis calculated for
C[err]H[err]ClN[err]O[err]: 



5                                                   C, 34.60;  H, 2.32;  N,
23.66;               5                                              Found:
C, 34.93;  H, 2.55;  N, 24.21.             Step B: Preparation of
2-methyl-6-chloro-4H-pyrazino[2,3-d] [1,3]oxazin-4-one
3-Amino-6-chloropyrazinoic acid (127 g., 0.73 mole) and acetic anhydride
(550            ml.) are stirred and heated one hour on the steam bath. The
resulting  solution is    chilled and the product, which crystallizes,
collected on a filter. The solid is triturated            with 200 cc. of
ethyl acetate, collected on a filter and dried to constant weight in a
vacuum desiccator, yielding 97 g. (67%) of 2 - methyl - 6 - chloro - 4H -
pyrazino-            [2,3-d] [1,3]oxazin-4-one, m.p. 155-158[err]C. (dec.).
After recrystallization from ethyl            acetate the m.p. is
158-160[err]C. (dec.).     15          Analysis calculated for
C[err]H[err]CIN[err]O[err]:                                  15
C, 42.55;  H, 2.04;  N, 21.27;
Found:   C, 42.59;  H, 2.14;  N, 21.19.             Step C: Preparation of
(3-acetamido-6-chloropyrazinamido)guanidine                 Sodium metal (1
g., 0.044 mole) is dissolved in 25 ml. of boiling ethyl alcohol    20
and added to a solution of aminoguanidine hydrochloride, Example 1, Step B,
(5 g.,    20            0.045 mole) in 100 ml. of ethyl alcohol. The sodium
chloride which precipitates as a            fine white solid is removed by
filtration under anhydrous conditions                 In the meantime,
2-methyl-6-chloro-4H-pyrazino[2,3d] [1,3]oxazin-4-one (6 g.,
0.03 mole) is dissolved in 125 ml. of boiling ethyl acetate. Upon mixing
the two 25      solutions, a yellow solid precipitates immediately. The
mixture then is cooled to 0--  25            5[err]C. and the solid
filtered and washed with a little ethanol yielding 1.2 g. (44%) of
(3-acetamido-6-chloropyrazinamido)guanidine, m.p. 204-205[err]C. (dec.).
Analysis calculated for C[err]H[err]ClN[err]0[err]:
C, 35.36;  H, 3.71;  N, 36.09;    30
Found:   C, 35.10;  H, 4.05;  N, 36.48.            30             Step D:
Preparation of (3-amino-6-chloropyrazinamido)guanidine hydrochloride
The (3-acetamido-6-chloropyrazinamido)guanidine is taken up in 150 ml. of
5%            hydrochloric acid, and warmed on a steam bath for 15 minutes.
After cooling to room            temperature, the solution is made basic
(to pH 12) with 10% sodium hydroxide, and    35     finally cooled to
0[err]C. The yellow solid which precipitates is removed by filtration,  35
pressed as dry as possible with a rubber dam and, finally, dried at
100[err]C for 16 hours            yielding 2.0 g. (30%) of (3 - amino  6 -
chloropyrazinamido)guanidine, m.p. 333-            334[err]C (dec.).
This material is thoroughly mixed with 5 ml. of 10% hydrochloric acid and
cooled    40     to 0-5C  The solid hydrochloride is filtered, washed with
cold isopropyl alcohol and,  40            finally, recrystallized from 30
ml. of 3:7 aqueous isopropyl alcohol with simultaneous
clarification with Darco to give 1.8 g. (75% conversion) of (3 - amino - 6
- chloro-            pyrazinamido)guanidine hydrochloride, m.p.
277-278[err]C (dec.).                 The identity of the product of each
of Examples 1, 2, 3 and 4 was established by    45     chemical and
physical methods.
45                                                 EXAMPLE 5
(3-Amino-6-bromopyrazinamido)guanidine hydrochloride                 Sodium
metal (2.3 g., 0.10 mole) is dissolved in 50 ml. of absolute ethanol and
added to a solution of aminoguanidine hydrochloride, from Example 1, Step
B, (12 g.,    50     0.11 mole) in 250 ml of absolute ethanol. Methyl
3-amino-6-bromopyrazinoate (12 g.,  50             0.05 mole) is added and
the mixture is concentrated to a volume of 100 ml. at room
temperature in vacuo using a rotary evaporator. After standing at room
temperature             for 20 hours the yellow solid which has separated
is removed by filtration, washed with             200 ml. of absolute
ethanol then with 200 ml. of water and dried. The product is    55
treated with 5 ml. of 10% hydrochloric acid and cooled to 0-5[err]C to give
(3-amino-  55             6-bromopyrazinamido)guanidine hydrochloride, m.p.
270-271[err]C (dec.). This yellow    



solid, after-recrystallization from isopropyl alcohol-water (7:3), melts at
270-271[err]C.           (dec.); yield 3.9 g. (24%).
Analysis-calculated for C[err]H[err]BrN[err]O:
C, 23.21;  H, 2.92;  N, 31.57;   5
Found:   C, 23.11;   H, 3.37;  N  31.33.           5
EXAMPLE 6                          (3-Amino-6-iodopyrazinamido)guanidine
hydrochloride            Step A: Preparation of methyl
3-amino-6-iodopyrazinoate               Methyl 3-aminopyrazinoate (30.6 g.,
0.2 mole) is suspended in 500 ml. of water.  10     Mercuric acetate (39.8
g., 0.125 mole) is added and the mixture stirred, heated on the  10
steam bath while a solution of iodine (50.8 g., 0.2 mole) in warm dioxane
(250 ml.) is           added rapidly. The reaction mixture is stirred and
heated for 40 minutes and then           cooled and poured into a 15%
aqueous solution of potassium iodide (600 ml.).               The solid
product which precipitates is collected on a filter and recrystallized from
15     150 ml. of acetic acid to give 13.5 g. of methyl
3-amino-6-iodopyrazinoate, m.p. 199-  15          201.5[err]C. After a
second recrystallization the material melts at 200-202[err]C.
Analysis calculated for C[err]H[err]IN[err]0[err]:
C, 25.82;  H,2.17;  N, 15.06;  I, 45.48;
Found:        C, 26.18;  H,2.14;  N, 14.81;  I, 44.89. 20     Step B:
Preparation of (3-amino-6-iodopyrazinamido)guandine hydrochloride
20               Sodium metal (0.8 g., 0.035 mole) is dissolved in 25 ml.
of absolute ethanol and          added to a solution of aminoguanidine
hydrochloride, from Example 1, Step B, (4 g.,          0.036 mole) in 100
ml. of boiling absolute ethanoL This mixture is allowed to cool to
room temperature and methyl 3-amino-6-iodopyrazinoate (5 g., 0.018 mole) is
added.          The whole is evaporated to a volume of 50 ml. in vacuo at
room temperature and    25          allowed to stand overnight at room
temperature. A yellow solid precipitates which is          removed by
filtration, washed well with ethanol and then with water. The solid is
dissolved in 75 ml. of warm 2% hydrochloric acid, filtered through Darco A,
and          the filtrate cooled to 0-5[err]C
(3-Amino-6-iodopyrazinamido)guanidine hydrochloric 30     precipitates as a
light yellow solid which is recrystallized from 3: 7 aqueous isopropyl  30
alcohol. The yeld is 1.1 g. (17%), m.p. 256-257[err]C. (dec.)
Analysis calculated for C[err]H[err]ClIN[err]O:
C, 20.15;  H, 2.54;  N, 27.42;
Found:   C, 20.17;  H, 3.04;  N, 27.35. 35
35              1-(3-Amino-6-chloropyrazinamido)-3-methylguanidine
hydrochloride              Sodium metal (1.5 g., 0.065 mole) is dissolved
in 35 ml. of absolute ethanol and         added to a solution of
1-amino-3-methylguinidine hydriodide (15 g., 0.070 mole) in         boiling
absolute ethanol (150 ml). The solution is cooled to room temperature and
methyl 3-amino-6-chlorapyrazinoate, from Example 1, Step A, (7.5 g. 0.040
mole)  40         is added. This mixture is evaporated in vacuo at room
temperature to a volume of 100         ml. using a rotary evaporator. After
standing at room temperature for 20 hours, the         yellow solid which
separates is removed by filtration, washed with 100 ml. of ethyl
alcohol and then with 200 ml. of water. After drying at 100[err]C for 20
hours, the         product is treated with 3 ml. of 10% hydrochloric acid
and cooled to 0-5[err]C  The  45         1 - (3 - amino - 6 -
chloropyrazinamido) - 3 - methylguanidine hydrochloride which
separates is removed by filtration and recrystallized from a 7:3 mixture of
isopropyl         alcohol and water; m.p. 252--253[err]C. (dec.).
Analysis calculated for C[err]H[err]Cl[err]N[err]O: 



C, 30.01;  H, 3.96;  N, 35.01;           50
Found:   C, 30.26;  H, 4.13;  N, 34.88.
1,067,473                                        9
EXAMPLE 8
1-(3-Amino-6-chloropyrazinamido)-3-(2-hydroxyethyl)-
guanidine hydrochloride                 Step A: Preparation of
l-amino-3-(2-hydroxyethyl)guanidine hydriodide         5           3
Methyl-3-thioisosemicarbazide hydriodide (23 g., 0.10 mole) is dissolved in
150  5                 ml. of boiling absolute ethanol. To this solution
2-hydroxyethylamine (6.5 g., 0.10 mole)                 is added in small
portions over 10 minutes. Methyl mercaptan gas is evolved vigorously
during the addition. The final solution is refluxed for another 2 hours to
complete the                 reaction and then it is cooled to room
temperature to provide 1-amino-3-(2-hydroxy-         10     ethyl)guanidine
hydriodide.                                                              10
Step B: Preparation of
1-(3-amino-6-chloropyrazinamido)-3-(2-hydroxyethyl)guanidine
hydrochloride                      Sodium metal (2.1 g., 0.09 mole) is
dissolved in 50 ml. of absolute ethanol and                 added to a
solution of l-amino-3-(2-hydroxyethyl)guanidine hydriodide (25 g., 0.10
15     mole) in 150 ml. of absolute ethanol. To this solution methyl
3-amino-6-chloropyrazino-  15                 ate from Example 1, Step A,
(10 g., 0.05 mole) is added and the mixture concentrated                 in
vacuo to a volume of 50 ml. using a rotary evaporator at room temperature.
After                 standing overnight at room temperature, water (50
ml.) is added and the mixture is                 cooled to 0-5[err]C. An
orange solid precipitates which is removed by filtration and         20
washed well with water. The solid is dissolved in 20 ml. of 10%
hydrochloric acid  20                 solution, clarified with Darco A,
made basic by adding 10% sodium hydroxide solution         and cooled to
0-5C. The product precipitates as a yellow solid, which is then treated
with 2 ml of 10% hydrochloric acid solution and the resulting mixture is
cooled to                 0-5[err]C The solid is removed by filtration and
recrystallized from 3:7 aqueous iso-         25     propyl alcohol, giving
1 - (3 - amino - 6 - chloropyrazinamido) - 3 -(2 - hydroxy-  25
ethyl)guanidine hydrochloride, m.p. 243-4[err]C (dec.).
Analysis calculated for C[err]H[err]Cl[err]N[err]0[err]:                 C,
30.98;  H, 4.22;  N, 31.62;
Found:   C, 30.97;  H, 4.27;  N, 31.52.          30
EXAMPLE 9                                           30
1-(3-Amino-6-chloropyrazinamido)-3,3-dimethyl-guanidine hydrochloride
Step A: Preparation of 1,1-dimethyl-2-benzyl-2-thiopseudourea hydrochloride
1,1-Dimethylthiourea (18 g., 0.17 mole) is dissolved in 175 ml. of warm
absolute                 ethanol. Benzyl chloride (23 g., 0.18 mole) is
added in small portions over 15 minutes         35     with stirring and
the resulting solution refluxed for one hour and then cooled to room  35
temperature. Approximately 500 ml. of absolute ethyl ether is added and the
solution                 then cooled to 0-5[err]C.
l,1-Dimethyl-2-benzyl-2-thiopseudourea hydrochloride precipi-
tates as a white solid; yield 35.5 g., (89%), m.p. 171-172.5[err]C
Analysis calculated for C[err]H[err]ClN[err]S:         40
C, 52.04;  H, 6.55;  N, 12.14;           40
Pound:   C, 52.03;  H, 6.26;  N, 1l.99. Step B:  Preparation  of
l-(3-amino-6-chloropyrazinamido)-3,3-dimethylguanidine
hydrochloride                      Sodium metal (2.3 g., 0.1. mole) is
dissolved in 50 ml. of absolute methanol. The         45     excess
methanol is removed by distillation in vacuo leaving a white residue of
sodium  45                 methoxide. To this is added' a solution of
1,1-dimethyl-2-benzyl-2-thiopseudourea                 hydrochloride (23
g., 0.10 mole) in dimethyl sulfoxide (100 ml.) and the mixture heated 



on steam and stirred until a clear solution results. To this solution is
added 3 - amino-                 6 - chloropyrazinoic acid hydrazide, from
Example 2, Step A, (9.4 g., 0.05 mole) and         50     the mixture
heated on steam under anhydrous conditions 16 hours. The dimethyl sul-
foxide is distilled from the reaction mixture by heating on the steam bath
at 1 mm.                  pressure. The residue is dissolved in 200 ml. of
hot 2% hydrochloric acid, clarified with                  Darco and cooled
to 0-5[err]C. to give 1-(3-amino-6-chloropyrazinamido)-3,3-dimethyl;
guanidine hydrochloride in the form of a light yellow solid. After
recrystallization from         55     an isopropyl alcohol-water mixture
the yield of product is 3.7 g. (25%) m.p. 279-  55
280[err]C.                      Analysis calculated for
C[err]H[err]Cl[err]N[err]0:
C, 32.66;  H, 4.45;  N, 33.34;
Found:   C, 32.75;  H, 4.44;  N, 33.13.
10           1,067,473                                            EXAMPLE
10                  1-(3-Amino-6-chloropyrazinamido)-3-phenylguanidine
hydrochloride              Under anhydrous conditions, sodium metal (1.1
g., 0.048 mole) is dissolved in         25 ml. of absolute ethanol and
added to a solution of 1-amino-3-phenylguanidine by- 5       driodide (13
g., 0.050 mole) in 150 ml. of absolute ethanol. To this solution is added
5         methyl 3-amino-6-chloropyrazinoate, from Example 1, Step A, (5.7
g., 0.030 mole).         This mixture is evaporated in vacuo at room
temperature to a volume of 50 ml. using         a rotary evaporator. After
standing at room temperature for 60 hours, a yellow-orange         solid
is- obtained which is removed by filtration, washed with 300 ml. of
absolute 10     ethanol and then with 500 ml. of water. Finally, the solid
is dissolved, in 250 ml. of  10         hot 2% hydrochloric acid, clarified
with Darco, cooled to room temperature and made         basic with 10%
sodium hydroxide. A yellow solid precipitates which is removed by
filtration and dried. This product is treated with 10% hydrochloric acid (3
ml) and         cooled to 0-5[err]C. giving
1-(3-amino-6-chloropyrazinamido)-3-phenylguanidine hydro- 15     chloride
as a yellow solid. After recrystallization from a mixture of isopropyl
alcohol  15         and water, the yield is 3.1 g. (30%), m.p.
254-255[err]C. (dec.).               Analysis calculated for
C[err]H[err]Cl[err]N[err]O:
C, 42.24;  H, 3.84;  N, 28.74;
Found:   C, 42.22;  H, 4.07;  N, 28.71. 20
EXAMPLE 11                                           20
1-(3-Amino-6-chloropyrazinamido)-3-aminoguanidine hydrochloride
Sodium metal (1.9 g., 0.083 mole) is dissolved in 50 ml. of absolute
ethanol and         added to a solution of 1,3-diaminoguanidine hydriodide
(18.5 g., 0.085 mole) in         200 ml. of boiling absolute ethanol. The
solution is cooled to room temperature and 25     methyl
3-amino-6-chloropyrazinoate, from Example 1, Step A, (8.5 g., 0.045 mole)
is  25         added, and then the mixture is evaporated at room
temperature in vacuo to a volume         of 100 ml. using a rotary
evaporator. The mixture then is allowed to stand at room
temperature for 20 hours and the yellow-orange solid which precipitates is
removed by         filtration, washed first with 200 ml. of cold ethanol
and then with 200 ml. of water. 30     The yellow solid is dissolved in 200
ml. of hot 5% hydrochloric acid, clarified with  30         decolorizing
charcoal, filtered and cooled to 0-5[err]C  to give 1-(3-amino-6rchloro-
pyrazinamido)-3-aminoguanidine hydrochloride in the form of light yellow
needles. The         product is recrystallized from an isopropyl
alcohol-water mixture, yielding 2.0 g. (16%),         m.p. 266-7[err]C.
(dec.).  35          Analysis calculated for C[err]H[err]Cl[err]N[err]O:
35                                  C, 25.63;  H, 3.59;  N. 39.86;
Found:   C, 25.91;  H, 3.64;  N, 39.79.  



EXAMPLE 12
(3-Amino-5-trifluoromethylpyrazinamido)guanidine hydrochloride 40     Step
A: Preparation of 3-amino-5-trifluoromethylpyrazinamide
40             A mixture of 1,1,1-trifluoro-3,3-dibromo-2-propanone (97.83
g., 0.363 mole),         sodium acetate trihydrate (98.60 g., 0.725 mole)
and water (305 ml.) is heated, with         stirring, to 100[err]C. over a
period of 20 minutes. After maintaining the temperature at
100[err]C. for an additional 5 minutes, the reaction solution is
immediately chilled to 0[err]C. 45     in an ice bath. This solution is
added to a solution of aminomalonamidamidine dihydro-  45         chloride
(68.51 g., 0.363 mole) in water (720 ml.) at 0[err]C in a reaction vessel
where a         nitrogen atmosphere is maintained. The pH of the reaction
mixture is immediately         adjusted to 8-9 by the addition of about 140
ml. of concentrated ammonium hydroxide.         During the next 30 minutes
while stirring at 5-10[err]C., additional concentration am- 50     monium
hydroxide is added to maintain pH 8-9. The mixture is removed from the  50
cooling bath and stirred at room temperature for 20 hours while maintaining
a         nitrogen atmosphere. The resulting yellow solid is removed by
filtration, dried, extracted         with boiling acetonitrile to remove an
insoluble material and the acetonitrile extracts         are concentrated
to dryness under reduced pressure. The product is twice crystallized 55
from acetic acid, yielding 20 g. (21%) of
3-amino-5-trifluoromethylpyrazinamide, in  55         the form of yellow
solid, m.p. 195-196[err]C              Analysis calculated for
C[err]H[err]F[err]N[err]O:                                       C, 34.96;
H, 2.44;  F, 27.65;  N, 27.18;                             Found:   C,
35.39;  H, 2.71;  F, 27.53;  N, 27.19.
1,067,473            Step B: Preparation of
3-amino-5-trifluoromethylpyrazinoic acid                Finely ground
3-amino-5-trifluoromethylpyrazinamide (18.55 g., 0.09 mole) and       5%
aqueous sodium hydroxide (740 ml.) are mixed and heated on a steam bath
with            stirring for 10 minutes. The resulting yellow solution is
immediately chilled in an ice    5       bath and made acid to Congo red
test paper by the addition of 6N hydrochloric acid.  5            After
thoroughly washing with water and drying, there is obtained 17.78 g. (95%)
of            3-amino-5-triluoromethylpyrazinoic acid, in the form of a
yellow solid, m.p. 185-            186[err]C. (dec.). Recrystallization of
a sample from toluene gives material with unchanged            m.p.     10
Analysis calculated for C[err]H[err]F[err]N[err]O[err]:
10                                                        C, 34.79;  H,
1.95;  N, 20.29;                                              Found:   C,
35.10;  H, 1.95;  N, 20.23.              Step C: Preparation of methyl
3-amino-5-trifluoromethylpyrazinoate                 To a solution of dry
hydrogen chloride gas (495 g.) dissolved in anhydrous    15     methanol
(1650 ml), is added finely ground 3-amino-5-trifluoomethylpyrazinoic acid
(16.57 g., 0.08 mole) and the resulting yellow solution is stirred at room
temperature             for 19 hours. The reaction solution is concentrated
to dryness under reduced pressure             and the residue treated with
water (150 ml.) and, while cooling, made basic by the             addition
of excess saturated sodium bicarbonate solution. After thoroughly washing
with     20     water and drying, there is obtained 17.12 g. (97%) of
methyl 3-amino-5-trifluoro-  20             methylpyrazinoate in the form
of a yellow solid, m.p. 194.5-196C. One recrystalliz-             ation
from methanol gives the product in the form of yellow needles, m.p. 195.5-
196.5[err]C.                   Analysis calculated for
C[err]H[err]F[err]N[err]0[err]:     25
C, 38.02;  H, 2.73;  F, 25.77;  N, 19.00;           25 



Found:   C, 38.30;  H, 2.64;   F, 25.84;  N, 18.91.               Step D:
Preparation of (3-amino-5-trifluoromethylpyrazinamido)guanidine hydro-
chloride                   Sodium metal (2.3 g., 0.10 mole) is dissolved in
absolute ethanol (50 ml.) and      30     added to a solution of
aminoguanidine hydrochloride (11 g., 0.10 mole) in boiling
absolute ethanol (200 ml.). To this solution is added methyl 3 - amino - 5
- trifluoro-               methylpyrazinoate (10.0 g., 0.05 mole). The
whole is evaporated at room temperature               in vacuo, to a volume
of 75 ml. and finally allowed to stand at room temperature for
24 hours. A yellow solid precipitates which is removed by filtration,
washed well, with      35     ethanol and water and triturated with 50 ml.
of warm 3% hydrochloric acid solution.  35               The resulting
suspension is treated with Darco, filtered and the filtrate cooled and made
basic with aqueous ammonia. The solid which separates is converted to the
hydrochloride               salt by treating with 1 ml. of 10% hydrochloric
acid solution. After two recrystalliz-               ations from isopropyl
alcohol the yield of (3 - amino - 5(or 6) - trifluoromethylpyrazin-
40     amido)guanidine hydrochloride is 0.5 g. (3.3%), m.p. 249-250[err]C.
40                    Analysis calculated for C[err]H[err]ClF[err]N[err]O:
C, 28.06;  H, 3.03;  N, 32.72;  F, 19.02;
Found:   C, 28.15:   H, 3.03;  N, 32.51;  F, 19.07  In this Example 12 the
trifluoromethyl group is attached to the carbon atom at       45     the
5-position of the pyrazine ring. However, the compound in which this group
is at  45                the 6-position is also obtained in Step A and can
be isolated from the acetic acid mother                liquor by dilution
with water and subjected to the processes of Steps B, C and D.
EXAMPLE 13
1-(3-Amino-6-chloropyrazinamido)-3-phenethylguanidine hydrochloride
50     Step A: Preparation of 1 amino-3-phenethylguanidine hydriodide
50                     Phenethylamine (6.7 g., 0.055 mole) is dissolved in
15 ml of absolute ethanol                 and added slowly to a solution of
3-methyl-3-thioisosemicarbazide hydriodide (12 g.,                 0.052
mole) in 35 ml. of boiling absolute ethanol. The solution is refluxed for
12 hours;                 during this time methyl mercaptan is evolved. The
1-amino-3-phenethylguanidine         55      hydridide is used directly in
the next step without further purification.        55
1,067.473              Step  B:   Preparation  of 1-(3-amino -6-
chloropyrazinamido)-3-phenethylguanidine
hydrochloride                  Sodium metal (1.1 g., 0.05 mole) is
dissolved in 25  ml. of boiling absolute ethanol              and added to
a solution of l-amino-3-phenethylguanidine hydroiodide (15 g., 0.05 mole)
5      in 50 ml. of boiling absolute ethanol. Methyl
3-amino-6-chloropyrazinoate (6.6g., 0.035              mole) from Example
1, Step A, is added to this solution and the solvent evaporated on
a rotary evaporator until a final volume of 25 ml. is obtained. This
mixture is cooled to              room temperature and allowed to stand for
16 hours. A yellow solid precipitates which              is removed by
filtration, washed well with 50 ml. of absolute ethanol and 50 ml of     10
cold water and then dissolved in 50 ml. of hot 2% hydrochloric acid. The
solution  10             is clarified with Darco A, filtered, cooled to
room temperature and made basic with 10%             sodium hydroxide. The
resulting solid is taken up in 20 ml. of boiling 3:7 aqueous
isopropyl alcohol to which 1 drop of 10%  hydrochloric acid had been added.
The             solution is clarified with Darco A, filtered, and cooled to
0-5[err]C, whereupon 1 - (3 -     15     amino - 6 - chloropyrazinamido) -
3 - phenethylguanidine hydrochloride precipitates  15             as a
yellow solid, m.p. 248-249[err]C (dec).                  Analysis
calculated for C[err]H[err]C[err]N[err]O:
C, 45.4;   H, 4.63;  N, 26.48; 



Found:   C, 45.48;  H, 4.56; N, 26.66    20      EXAMPLE 14
20                     1-(3-Amino-6-chloropyrazinamido)-3-benzylguanidine
hydrochloride                 By replacing the phenethylamine employed in
Example 13, Step A, by an equi-            molecular quantity of
benzylamine, and following substantially the same procedure
described in Step A of Example 13, there is obtained
1-amino-3-benzylguanidine hydri-    25      odide. This product then is
treated with methyl 3-amino-6-chloro-pyrazinoate by essen-   25
tially the same method described in Step B of Example 13 to give
1-(3-amino-6-            chloropyrazinamido)-3-benzylguanidine
hydrochloride, m.p. 242-245[err]C. (dec.).                 Analysis
calculated for C[err]H[err]Cl[err]N[err]0:
C, 43.83;  H, 4.25;  N, 27 53;                  30
Found:   C; 43.81; H, 4.41  N,27.34.
EXAMPLE 15                             (3-Aminopyrazinamido)guanidine
hydrochloride,               A solutiion of sodium  methoxide in absolute
methyl alcohol is prepared by dis-           solving sodium metal (4.6 g.,
0.20 mole) in absolute methyl alcohol (50 ml.). This   35     solution is
added to a solution of aminoguanidine hydrochloride (24.0 g., 0.22 mole in
35           boiling absolute methyl alcohol (300 ml.). To the hot mixture
is added methyl 3-amino-           pyrazinoate (15.3 g., 0.10 mole),and the
mixture then is evaporated to a volume of           100 ml. in vacuo and
allowed to stand at room temperature 24 hours. This gives a
yellow solid which is washed well with methyl alcohol and then with water,
and dis-  40      solved in warm 2%  hydrochloric acid (150 ml.). The
solution is filtered through  40          decolorizing carbon (Norite),
cooled, and made basic with concentrated ammonium          hydroxide. A
yellow solid precipitates which is removed by filtration, dissolved in con-
centrated hydrochloric acid (10 ml.) and cooled to 0-5[err]C.
(3-Aminopyrazinamido)-          guanidine hydrochloride precipitates as a
yellow solid. It is recrystallized from   a  45      mixture of isopropyl
alcohol (20 ml.) and water (10 ml.) to yield 8.2 g. (36%) of  45
product, m.p. 288.5--290[err]C(dec.)                Analysis calculated for
C[err]H[err]ClN[err]O:
C, 31.11;    H, 4.35;  N, 42.33
Found:   C, 31.30;  H, 4.51;  N, 42.15. 50
EXAMPLE  6                                          50
(3,5-Diamino-6-chloropyrazinamido)guanidine         Step A: Preparation of
Methyl 3-amino-5,6-dichloropyrazinoate           Methyl
3-amino-pyrazinoaate (765 g., 5 moles) is suspended in 5 litres of dry
benzene. While stirring wide sulfuryl chloride (1.99 litres,3318 55
g., 24.58 moles) is added over a period of 30 minutes and stirring is
countinued for 1 hour. During this period, the temperature rises to about
50[err]C. and then begins to drop         The mixture is heated cautiously
to reflux (60[err]C.), refluxed for 5  hours and then stirred
1,067,473                                        13             over night
at room temperature. The excess of sulfuryl chloride is removed by distil-
lation at atmospheric pressure (distillation is stopped when vapor
temperature reaches    78C). The dark red mixture is chilled to 6[err]C.
The crystals are removed by filtration,           washed by displacement
with cold (8[err]C.) benzene (two 100 ml. portions), then washed   5
with petroleum ether (300 ml.) and dried in vcuo at room temperature,
yielding 888 g.            (80%) of methyl 3-amino-5,6-dichloropyrazinoate
in the form of red crystals, m.p.            228-320[err]C. The crude
product is dissolved in boiling acetonitrile (56 liters) and
passed through a heated (70-80[err]C.) column of decolorizing charcoal (444
g.). The            column is washed with hot acetonitrile (25 liters) the
combined eluate concentrated   10     in vacuo to about 6 liters and
chilled to 5[err]C. The crystals that form are removed by  10 



filtration, washed three times with cold acetonitrile, and air dried to
constant weight.            The yield is 724 g. (82%  recovery, 66%
overall) of methyl 3-amino-5,6-dichloro-            pyrazinoate in the form
of yellow crystals, m.p. 230-234[err]C. After addition recrystal-
lizations from acetonitrile the product melts at 233-234[err]C.     15
Analysis calculated for C[err]H[err]Cl[err]N[err]O[err]:
15                                           C, 32.46;  H, 2.27;  N, 18.93;
Cl, 31.94;                                 Found:   C, 32.83;  H, 2.35;  N,
19.12;  Cl, 31.94.              Step B: Preparation of methyl
3,5-diamino-6- chloropyrazinoate                 In a 2-liter, 3-necked
flask fitted with a mechanical stirrer, thermometer and gas    20     inlet
tube is placed dry dimethyl sulfoxide (1 liter). Methyl
3-amino-5,6-dichloropyra-  20             zinoate (100 g., 0.45 mole) is
added and the mixture stirred and heated at 65[err]C. on a
steam bath until solution is effected. A stream of dry ammonia gas is
admitted to the             solution, with continuous stirring, over a
period of 45 minutes while the temperature is             maintained at
65-70[err]C. The solution is cooled to about 10[err]C. with continuous
stirring     25      and ammonia gas is admitted for an addition 1 1/4
hours. The yellow reaction mixture  25             is poured, with
stirring, into cold water (2 liters) and the light yellow solid that
separates             is removed by filtration and thoroughly washed with
water, and dried in a vacuum             desiccator, to give 82.5 g. (91%)
of methyl 3,5-diamino-6-chloropyrazinoate, m.p.             210-212[err]C.
Recrystallization from acetonitrile gives material melting at
212-213[err]C.      30           Analysis calculated for
C[err]H[er]ClN[err]0[err]:                                  30
C, 35.57;  H, 3.48;  N, 27.65;
Found:   C, 35.80;  H, 3.38;  N, 28.01.               Step C: Preparation
of 3,5-diamino-6-chloropyrazinamido)guanidine:                   A solution
of sodium ethoxide (0.10 mole) in ethyl alcohol is prepared by dissolving
35      sodium metal (2.3 g., 0.10 mole) in absolute ethyl alcohol (100
ml.). This solution is  35              added dropwise over one hour to a
stirred, refluxing solution of aminoguanidine hydro-              chloride
(11.1 g., 0.10 mole) and methyl 3,5-diamino-6-chloropyrazinoate (10.0 g.,
0.05 mole) in absolute ethyl alcohol (500 ml.) in a 1 liter, three-necked,
round bottom              flask fitted with a mechanical stirrer, a reflux
condenser with drying tube and a dropping      40     funnel. After the
addition is complete, the mixture is stirred and refluxed for twenty-  40
two hours. Finally, the mixture is cooled to O--50C. A yellow solid
piecipitates which               is' removed by filtration. This material
is purified by dissolving in warm 10%  hydro-               chloric acid
(25 ml.), filtering twice through decolorizing carbon (Norite) and repre-
cipitating by making the filtrate basic with dilute sodium hydroxide. A
yield of 1.4 g.      45      (12%) of
(3,5-diamino-6-chloropyrazinamido)guanidine precipitates as a yellow solid,
45 m.p. 281-282[err]C, (dec.).
C, 29.45;  H, 3.71;  N, 45.81
Found   C, 29.46;  H, 3.96;  N, 45.96        50
EXAMPLE 17                             (3
-Amino-5-dimethylamino-6-chloropyrazinamido)guamidine                Step
A: Preparation of methyl 3-amino-5-dimethylamino-6-chloropyrazinoate
In a 5-liter, 3-necked flask equipped with a mechanical stirrer and reflux
condenser                protected with a drying tube is placed methyl
3-amino-5,6-dichloropyrazinoate (178 g.,       55   0.8 mole) (from Example
16, Step A) and isopropyl alcohol (1.1 liters). While stirring,  55
the suspension is treated with dimethylamine (200 g., 4.44 mole) in
isopropyl alcohol (2                liters) and the mixture then is
refluxed for one hour. The solution is cooled in an ice                14
1,067,473                           1             bath and the crystalline
product that separates is removed by filtration and dried. The
yield of methyl 3-amino-5-dimethylamino-6-chloropyrazinoate is 177.2 g.
(97%), m.p. 



145-146.5[err]C Recrystallization from methanol gives material melting at
145.5-             146.5[err]C.      5           Analysis calculated for
C[err]H[err]ClN[err]0[err]:                                  5
C, 41.66;  H, 4.81;  N, 24.29;
Found:   C, 41.73;  H, 4.52;   N, 24.24.             Step B: Preparation of
(3-Amino-5-dimethylamino-6-chloropyrazinamido)guanidine                 A
500 ml. round-bottomed flask fitted with a stirrer, nitrogen inlet tube and
water    10     cooled condenser equipped with a calcium chloride tube is
charged with anhydrous   10            methanol (200 ml.) and metallic
sodium (4.6 g.). When the reaction is complete,            aminoguanidine
hydrochloride (24 g., 0.218 mole) is added and the mixture is heated
at reflux for five minutes. To the reaction mixture is added methyl
3-amino-5-dimethyl-            amino-6-chloropyrazinoate (14.6 g., 0.063
moles) and heating is continued for fifty    15     minutes. The reaction
mixture is concentrated by distillation at reduced pressure to a  15
volume of 50 ml. and then refrigerated under nitrogen overnight. The
product that            separates is removed by filtration, washed while on
the filter funnel with methanol and            then with water and finally
dissolved in 200 ml. of water containing sufficient hydro-
chloric acid to effect solution. After filtration, the product is
precipitated from the   20     filtrate by the addition of 5% aqueous
sodium hydroxide until pH reaches 9. The solid  20            is dried and
washed with warm  acetonitrile to give 5.5 g. (32%) of (3-amino-5-
dimethylamino-6-chloropyrazinamido)guanidine, m.p. 221[err]C.
Analysis calculated for C[err]H[err]ClN[err]0:
C, 35.23;  H, 4.80;  N, 41.09;  C, 13.00;   25
Found:   C, 34.73;  H, 4.87;  N, 41.36;  Cl, 13.08.             25
EXAMPLE 18
(3-Amino-5-allylamino-6-chloropyrazinamido)guanidine hydrochloride
Step A: Preparation of methyl 3-amino-5-allylamino-6-chloropyrazinoate
By following the procedure described in Example 17, Step A, but replacing
the  30      dimethylamine with an equimolecular quantity of allylamine and
refluxing for one-half  30           hour, there is obtained a 69%  yield
of methyl 3-amino-5-allylamino-6-chloropyrazin           oate, which after
recrystallization in 2-propanol melts at 105-106.5[err]C.
Analysis calculated for C[err]H[err]ClN[err]0[err]:  35
C, 44.54;  H, 4.57;  N, 23.09;
Found:   C, 44.46;  H, 4.61;  N, 23.12.                35          Step B:
Preparation of (3-amino-5-allylamino-6-chloropyrazinamido)guanidine hydro-
chloride               A solution of sodium ethoxide (0.117 mole) in
absolute ethyl alcohol is prepared by          dissolving sodium metal
(2.70 g., 0.117 mole) in absolute ethyl alcohol (100 ml.). This 40
solution is added dropwise to a refluxing solution of aminoguanidine
hydrochloride  4          (13.3 g., 0.12 mole) and methyl
3-amino-5-allylamino-6-chloropyrazinoate (15.0 g.,          0.062 mole) in
absolute ethyl alcohol(400 ml.) in a 1 liter, three-necked, round-bottom
flask fitted with a mechanical stirrer, a reflux condenser with drying tube
and a dropping          funnel. When the addition is complete, the mixture
is stirred and refluxed for twenty 45      hours. Finally the solution is
filtered and concentrated at reduced pressure until very  45         little
solvent remains. The residual material is treated with 10%  hydrochloric
acid         (5 ml) and cooled to 0-5[err]C. The yellow solid that
separates is recrystallized from  a         mixture of water (6 ml.) and
isopropyl alcohol (20 ml.), giving 2.0 g. (10%) of (3-
amino-5-allylamino-6-chloropyrazinamido)guanidine hydrochloride m.p.
182-183[err]C. 50     (dec.).
50              Analysis calculated for C[err]H[err]Cl[err]N[err]O:
C, 33.65;  H, 4.39;  N,  34.89;
Found:   C, 33.57;  H,4.34;    N, 35.14.     



1,067,473                                            EXAMPLE 19
(3-Amino-5-isopropylamino-6-chloropyrazinamido)guanidine hydrochloride
Step A: Preparation of methyl 3-amino-5-isopropylamino-6-cliloropyrazinoate
By following the procedure described in Example 17, Step A, but replacing
the 5       dimethylamine with an equimolecular quantity of isopropylamine
and refluxing for 3/4  5         hour, there is obtained a 70% yield of
methyl 3-amino-5-isopropylamino-6-chloropyra-         zinoate which, after
recrystallization from 2-propanol melts at 125.5-126.5[err]C
Analysis calculated for C[err]H[err]ClN[err]O[err]:
C, 44.18;  H, 5.36;  N, 22.90; 10
Found:   C, 43.82;  H, 5.18;  N, 22.62.            10          Step B :
Preparation of (3-amino-5-isopropylamino-6-chloropyrazinamido)guanidine
hydrochloride              A 500 ml. round-bottom flask fitted with a
stirrer, nitrogen inlet tube and water-         cooled condenser equipped
with a drying tube is charged with anhydrous methanol (250 15     ml.) and
metallic sodium (4.6 g., 0.20 g. atoms). When the reaction is complete,
amino-  15         guanidine hydrochloride (24.g, 0.218 mole) is added.
Then the mixture is heated to         reflux for five minutes, cooled and
filtered to remove the sodium chloride. The filtrate is         treated
with methyl 3-amino-5-isopropylamino-6-chloropyrazinoate (12.3 g., 0.05
mole),         heated one hour at reflux, concentrated to 50 ml. in vacuo
and refrigerated over night. 20     The product that separates is removed
by filtration and purified by dissolving in dilute  20         hydrochloric
acid and reprecipitating with dilute sodium hydroxide. The solid (5.5 g.,
38%) is dissolved in a minimum volume of warm dilute hydrochloric acid and
then         filtered. Upon  cooling,
(3-amino-5-isopropylamino-6-chloropyrazinamido)guanidine
hydrochloride separates, m.p. 229-231[err]C. 25           Analysis
calculated for C[err]H[err]ClN[err]O[err] HCl
25                                         C, 33.45;  H, 4.68;  N, 34.67;
Cl, 21.94;                              Found:   C, 33.30;  H, 4.82;  N,
34.87;  Cl, 21.86.                                              EXAMPLE 20
(3,5-Diamino-6-bromopyrazinamido)guanidine 30     Step A: Preparation of
methyl 3,5-diaminopyrazinoate                             30              A
mixture of methyl 3,5-diamino-6-chloropyrazinoate, from Example 16, Step B,
(14.2 g., 0.07 mole), 5% palladium on charcoal catalyst (9 g.), magnesium
oxide, (4.0          g., 0.1 mole), and methanol (250 ml.) is shaken with
hydrogen for 18 hours at room          temperature and at an initial
hydrogen pressure of 30 p.s.i.g. The pressure drop 35     indicates that
0.07 mole of hydrogen has been absorbed. The mixture is filtered, and  35
the solids extracted with a boiling solution of 2-propanol (500 ml.) and
water (250 ml.).          The methanol filtrate and the extract solution
are combined and concentrated by          distillation in vacuo to a volume
of 100 ml. The methyl 3,5-diaminopyrazinoate that          precipitates
weighs 10.0 g. (85%), m.p. 247-250[err]C. (dec.). Recrystallization from 40
aqueous 2-propanol gives material that melts at 252--254[err]C(dec.).
40               Analysis calculated for C[err]H[err]N[err]O[err]:
C, 42.85;  H, 4.80;  N, 33.32;
Found:   C, 43.15;  H, 4.76;  N, 33.11.           Step B: Preparation of
methyl 3,5-diamino-6-bromopyrazinoate 45           A solution of bromine
(2.1 g., 0.013 mole) in acetic acid (10 ml.) is added to a  45
suspension of methyl 3,5-diaminopyrazinoate (2.0 g. 0.012 mole) in acetic
acid (25 ml.)          at 50[err]C. After standing 10 minutes, the
crystalline product is collected and recrystal-          lized from
2-propanol to give 1.2 g. of methyl 3,5-diamino-6-bromopyrazinoate, m.p.
217-219C  50           Analysis calculated for C[err]H[err]BrN[err]O[err]:
50                                                      C, 29.17;  H, 2.86;
N, 22.68; 



Found:   C, 29.51;  H, 3.02;  N, 22.56.          Step C. Preparation of
(3,5-diamino-6-bromopyrazinamido)guanidine               By replacing the
methyl 3,5-diamino-6-chloropyrazinoate employed in Example             16
1,067,473             16, Step C, by an equimolecular quantity of methyl
3,5-diamino-6-bromopyrazinoate,             and following substantially the
same procedure described in Example 16. Step C, there             is
obtained (3,5-diamino-6-bromopyrazinamido)guanidine.
EXAMPLE 21           (3,5-Diamino-6-iodopyrazinamido)guanidine
Step A: Preparation Methyl 3,5-diamino-6-iodopyrzinoate                A
suspension of methyl 3,5-diaminopyrazinoate (1.7 g., 0.01 mole) from
Example            20, Step A, in water (30 ml.) is heated to 70[err]C.,
and mercuric acetate (3.2 g., 0.01            mole) and a solution of
iodine (2.5 g., 0.01 mole) in warm dioxane (20 ml.) are added    10
quickly. The mixture is stirred and heated for 5 minutes on the steam bath
then allowed  10           to cool to room temperature and a 15% aqueous
solution of potassium iodide (50 ml) is           added. The resulting red
solution quicky deposits a crystalline product which is           collected
by filtration and recrystallization from  a 2-propanol-dimethylformamide
mixture to yield 1.2 g. of methyl 3,5-diamino-6-iodopyrazinoate, m.p.
200-202[err]C.    15          Analysis calculated for
C[err]H[err]IN[err]0[err]:
C, 24.50;  H, 2.40;  N, 19.05;            15
Found:   C, 24.91;   H, 2.73;  N, 18.73.           Step 8: Preparation of
(3,5-diamino-6-iodopyrazinamido)guanidine               By replacing the
methyl 3,5-diamino-6-chloropyrazinoate employed in Example  20      16,
Step C, by an equimolecular quantity of methyl
3,5-diamino-6-iodopyrazinoate and      20          following substantially
the same procedure described in Example 16, Step C, there is
obtained (3,5-diamino-6-iodopyrazinamido)guanidine.              Other
me~thyl 3-amino-5-substituted-amino-6- chloropyrazinoates prepared by sub-
stantially the same process described in Example 17, Step A, are identified
in Table I.  25     In each instance the dimethylamine of Example 17, Step
A  is replaced by an amine of  25          the type R[err]R[err]NH and
allowed to react with methyl 3-amino-5,6-dichloropyrazinoate          as
shown below [err]            The radicals R[err] and R[err] in the staring
amine in each instance are retained in the end 30      product and are
identified in columns 2 and 3 of Table I. The molar ratio of the    30
reactants is usually about one mole of ester to 5 moles of amine. However,
the reaction         can be carried out with as little as 2 moles of amine.
The reactants and reaction times         as well as data concerning each
product, that is, crystallization solvent, yield, melting         point and
elementary analysis are presented in the table. All other reaction
conditions 35      are approximately as described in Example 17, Step A
unless otherwise specified   35             For the sake of convenience,
the Example numbers used in Table I follow the                 preceeding
numbers in consecutive order, even though the table describes only the
preparation of intermediates which are then employed in making the
novel(3,5-diamino-               6-chloropyrazinamido)guanidines identified
in Table II.      



1,067,473 [err]        1,067,473 [err]
1,067,473            Each of the methyl
3-amino-5-subsituted-6-chloropyrazinoate compounds des-    cribed in Table
I will react with aminoguanidine to give the corresponding (3-amino-5-
substituted-6-chloropyrazinamido)guanidine by the procedure described in
Example I,        Step C. In each instance the methyl
3-amino-6-chloropyrazinoate employed in Example 5      1,Step C, is
replaced by a compound having the structure             which is allowed to
react with aminoguanidine by substantially the same procedure there
described, including the subsequent isolation to form the end product
having the        structure [err]  10
10              The radicals R[err] and R[err] in the starting pyrazinoate
in each case are retained        unchanged in the pyrazinamidoguanidine end
product and are identified in columns 3        and 2 respectively of Table
II. While the methyl 3-aminopyrazinoate and the amino-        guanidine
hydrochloride reactants generally are used in the same molar proportions
used 15     in Example 1, Step C, this ratio is not critical and can be
varied over a rather broad  15        range. All other conditions of the
reaction are essentially as described in Example 1,        Step C.
20               .1,067,473                    TABLE II    [err] 



Pyrazinoate          Ex.No.          R[err]                    R[err]
fom Ex No.              41     CH[err](CH[err])[err]-             22
42      cyclopropylmethyl               H                23              43
cyclopropyl                     H                24             44
cyclopentyl                     H                25           45.
benzyl                           H                 26              46
p-methyl benzyl                   H                  27  47
p-chlorobenzyl                          H                   28
48      CF[err]CH[err]--               H              29             49
HOCH[err]CH[err]-                        H                 30
50      H[err]NCH[err]CH[err]-                       H                 31
51      (CH[err])[err]NCH[err]CH[err]-                    H
32            52      4-pyridylmethyl                 H                33
53      2-furylmethyl                   H                34             54
CH[err]-                  C[err]H[err]                   35             55
C[err]H[err]-                       CH[err]=CHCH[err]              36
56      CH[err]O                   CH[err]-              37             57
1-pyrrolidinyl                                    38             58
Hexahydro-1-azepinyl                             39             59
4-methyl-1-piperazinyl                           40              It should
be noted that the steps of Examples 17 to 19 and 22 to 40 can be carried
out in reverse order, i.e. by reaction of the methyl
3-amino-5,6-dichloropyrazinoate with        the guanidine compound to
produce a (3-amino-5,6-dichloropyrazinyl)guanidine com-  7 5     pound, and
reaction of the latter with the amine to produce the desired product.  5
The products of this invention can be administered to man and animals in
unit        dosage form in pills, tablets, capsules, or injectable
preparations as in conventional        pharmaceutical practice. It will be
appreciated that the dosage of each individual        compound will vary
over a wide range depending upon the relative potency of the 10
selected compound and also depending upon the age and weight of the
particular  10        patient to be treated and upon the particular ailment
to be treated. For these reasons,        tablets, pills, capsules and the
like containing for example from 5 to 500 mg. or more
1,067,473                or less active ingredient can be made available
for the symptomatic adjustment of the 



dosage to the individual patient. The compounds of this invention can be
administered either alone or combined with other therapeutic agents
advantageously at a dosage range                     of from about 5
mg./day to about 1000 mg./day or at a somewhat higher or lower
5     dosage at the physicians discretion, preferably on a 1 to 3 times a
day regimen.  5                        Each of the compounds of this
invention can be incorporated in a dosage form                     similar
to that described in the following Example, or any other of the usual
dosage                     forms suitable for oral or parenteral
administration, which can be prepared by well                     known
methods.               EXAMPLE 60                                  10
Dry filled capsule containing 50 mg. of active ingredient
Per Capsule                                 (3-Amino- 6-chloropyrazinamido)
guaidine hydrochloride      100 mg.              15                Lactose
223 mg.                 15 Magnesium Stearate
2 mg.    Mixed powders                                                 325
mg.                          Mix the
(3-amino-6-chloropyrazinamido)guanidine hydrochloride, lactose, and
magnesium stearate and reduce to a No. 60 mesh powder. Encapsulate, filling
325 mg.                                        20               20 in each
No. 2 capsule.  It is also contemplated to combine the compounds of this
invention with other                      hypotensive agents or with other
therapeutic agents.                          WHAT WE CLAIM IS:-
1. The process that comprises mixing together under anhydrous conditions
the               25     compounds:
25 [err]                           in which R is a hydrogen or halogen atom
or a trihalomethyl radical; R[err] is a hydrogen                       atom
or an amino radical of formula:                     30     in which R[err]
is a hydrogn atom, C[err] alkyl radical, or a C[err] alkenyl radical, and
R[err]  30                       is a hydrogen atom; a C[err] alkoxy
radical; a C[err] alkyl radical or a cycloalkyl radical          having a
3- to 6-membered ring, said alkyl or cycloalkyl being either unsubstituted
or                       containing one or more hydroxyl, halogen, C[err]
cycloalkyl, aryl, heterocyclic, or amino                       or
substituted amino substituents; C[err] alkenyl; phenyl; halophenyl; or
(C[err] alkyl)                35     phenyl; or R[err] and R[err] are
linked together to form, with the nitrogen atom to which they  35
are attached, a 1-pyrrolidinyl, piperidino, 4-methyl-1-piperazinyl,
hexahydro-1-azepinyl,                       or octahydro-1-azocinyl radical
and R[err] and R[err] are similar or dissimilar and each repre-
sents a hydrogen atom or a phenyl; (C[err] alkyl)phenyl; halophenyl; amino;
di(C[err]                       alkyl)amino; C[err] alkyl or C[err]
cycloalkyl, said alkyl or cycloalkyl being unsubstituted                 40
or bearing one or more of the substituents hydroxy, halogen, aryl, amino or
substituted  40                 amino radical; or NR[err]R[err] represents
a heterocyclic radical; to produce a (3-amino-
pyrazinamido)-guanidine.                            2. The process that
comprises reacting under anhydrous conditions the com-
pounds: [err]     



1,067,473          or less active ingredient can be made available for the
symptomatic adjustment of the         dosage to the individual patient. The
compounds of this invention can be administered         either alone or
combined with other therapeutic agents advantageously at a dosage range
of from about 5. mg./day to about 1000 mg./day or at a somewhat higher or
lower 5      dosage at the physician's discretion, preferably on a 1 to 3
times a day regimen. 5             Each of the compounds of this invention
can be incorporated in a dosage form         similar to that described in
the following Example, or any other of the usual dosage         forms
suitable for oral or parenteral administration, which can be prepared by
well         known methods. 10                                     EXAMPLE
60                                        10                      Dry
filled capsule containing 50 mg. of active ingredient,
Per Capsule                     (3-Amino-6-chloropyrazinaini do)-
guanidine hydrochloride               100 mg. 15                  Lactose
223 mg.                   15                     Magnesium Stearate
2 mg.                      Mixed powders                             325
mg.              Mix the (3-amino-6-chloropyrazinamido)guanidine
hydrochloride, lactose, and         magnesium stearate and reduce to a No.
60 mesh powder; Encapsulate, filling 325 mg. 20     in each No. 2 capsule.
20             It is also contemplated to combine the compounds of this
invention with other         hypotensive agents or with other therapeutic
agents.              WHAT WE CLAIM IS:-             1. The process that
comprises mixing together under anhydrous conditions the 25     compounds:
25                      [err]             in which R is a hydrogen or
halogen atom or a trihalomethyl radical; R[err] is a hydrogen         atom
or an amino radical of formula: [err]     30     in which R[err]. is a
hydrogn atom, C[err] alkyl radical, or a C[err] alkenyl radical, and R[err]
30         is a hydrogen atom; a C[err] alkoxy radical; a C[err] alkyl
radical or a cycloalkyl radical         having a 3- to 6-membered ring,
said alkyl or cycloalkyl being either unsubstituted or         containing
one or more hydroxyl, halogen,. C[err] cycloalkyl, aryl, heterocyclic, or
amino         or substituted amino substituents; C[err] alkenyl; phenyl;
halophenyl; or (C[err] alkyl) 35     phenyl; or R[err] and R[err] are
linked together to form, with the nitrogen atom to which they  35
are attached, a 1-pyrrolidinyl, piperidino, 4-methyl-1-piperazinyl,
hexahydro-1-azepinyl,         or octahydro-1-azocinyl radical and R[err]
and R[err] are similar or dissimilar and each repre-         sents a
hydrogen atom or a phenyl; (C[err] alkyl)phenyl; halophenyl; amino;
di(C[err]         alkyl)amino; C[err], alkyl or C[err], cycloalkyl, said
alkyl or cycloalkyl being unsubstituted 40     or bearing one or more of
the substituents hydroxy, halogen, aryl, amino or substituted  40 amino
radical; or NR[err]R[err]. represents a heterocyclic radical; to produce a
(3-amino-         pyrazinamido)- guanidine             2. The process -that
comprises reacting under anhydrous  conditions the com-         pounds:
[err] 



45                  in which R,R[err], R[err] and R[err] are as defined in
claim 1 and Y is a C[err] alkyl or an         aralkyl radical; to produce a
(3-aminopyrazinamido)guanidine.             3. The process that comprises
reacting 3-amino-6-chloropyrazinoic acid hydrazide         with cyanamide
to produce (3-amino-6-chloropyrazinamido)guanidine.  5          4. The
process that comprises reacting 2-methyl-6-chloro-4H-pyrazino[2,3-d]
[1,3]oxazin-4-one with aminoguanidine to yield
(3-acetamido-6-chloropyrazinamido)-         guanidine.             5. The
process that comprises hydrolysing (3-acetamido-6-chloropyrazinamido)-
guanidine to yield (3-amino-6-chloropyrazinamido)guanidine. 10          6.
A process as claimed in Claim 2, in which the reactants are heated together
10         in dimethylsulfoxide.             7. A compound having the
formula: [err]             in which R, R[err], R[err] and R[err] are as
defined in claim 1 and R[err] is a hydrogen atom or, 15     when R[err] is
hydrogen and R is halogen, a C[err] alkanoyl radical.               15
8. A pharmaceutically acceptable salt of a compound as claimed in claim 7.
9. A compound having the structural formula:              in which formula
R[err] and R[err] are as defined in claim 1. 20         10. A
pharmaceutically acceptable salt of a compound as claimed in claim 9.  20
11. A compound having the formula:              in which R[err] is a
hydrogen atom or a C[err] alkanoyl radical and X is a halogen.
12. [3-Amino-5-(amino or substituted amino)-6-halopyrazinamido]guanidines.
25         13. (3,5-Diamino-6-chloropyrazinamido)guanidine.
25            14. [3-Amino-5-(C[err]
alkylamino)-6-halopyrazinamido]guanidines.            15.
(3-Amino-5-isopropylamino-6-chloropyrazinamido)guanidine.            16.
(3-Amino-5-.allylamino-6-chloropyrazinanmido)guanidine.            17.
3-Amino-5-[(di-{ C[err] alkyl}amino] -6-halophyrazinamido }guanidines, 30
18. (3-Amino-5-dimethylamino-6-chloropyrazinamido)guanidine.
30            19. (3-Aminopyrazinamido)guanidine.            20.
(3-Amino-6-halopyrazinamido)guanidine.            21.
(3-Amino-6-chloropyrazinamido)guanidine.            22.
(3-Amino-6-bromopyrazinanido)guanidine 35         23.
(3-Amino-6-iodopyrazinamido)guanidine.
35            24. 1-(3-Amino-6-chloropyrazinamido)-3-methylguanidine.
25. 1-(3-Amino-6-chloropyrazinamido)-3(2-hydroxyethyl)guanidine.
26. 1-(3-Amino-6-chloropyrazinamido)-3,3-dimethylguanidine. 



27. 1-(3-Amino-6-chloropyrazinamido)-3-phenylguanidine. 40         28.
1-(3-Amino-6-chloropyrazinamido)-3-aminoguanidine.
40            29. 1-(3-Amino-6-chloropyrazinamido)-3-benzylguanidine.
30. 1-(-Amino-6-chloropyrazinamido)3-phenethylguanidine.            31.
(3-Acetamido-6-chloropyrazinamido)guanidine.            32. A process for
preparing a 3-amino pyrazinamidoguanidine derivative sub- 45     stantially
as hereinbefore described with reference to any appropriate foregoing  45
Example.            33. A 3-amino pyrazinamidoguanidine derivative when
prepared by a process as        claimed in any one of claims 1-6 and 32 or
by an obvious chemical equivalent of such        a process.
34. A pharmaceutical or veterinary composition comprising a
(3-aminopyrazin- amido)guanidine as claimed in any one of claims 7, 9,
11-31 and 33 or a non-toxic         pharmaceutically acceptable salt
thereof, together with an inert non-toxic pharmaceutical         or
veterinary diluent or carrier. 5          35. A composition as claimed in
claim 34, in which the essential ingredient is  5
(3-amino-6-chloropyrazinamido)guanidine.            36. A composition as
claimed in claim 34 or 35 in the form of a tablet, pill or         capsule.
37. A composition as claimed in any one of claims 34-36, and also
containing 10     another known diuretic, hypotensive or other therapeutic
agent.                   10            38. A composition as claimed in
claim 37, in which the other agent is known to         abnormally modify
the excretion pattern of electrolytes of an animal organism.            39.
(3-Amino-5-trifluoromethylpyrazinamido)guanidine hydrochloride.
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London, W.C.1.             Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press.            -1967. Published by The
Patent Office, 25 Southampton Buildings, London, W.C.2,
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