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[err]        18                                             1,223,686
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[err]         20                                       1,223,686
20        



[err]         21                                      1,223,686
21                     We have found that the fungicidal proper-
fungicidal composition or a salt as herein-  65                   ties of
the salts of the pyrimidine derivatives  before defined.
are decreased if in the above derivatives on   The invention includes
therefore a method                   which the salts are based both R[err]
and R[err],  of combating plant pathogens in which a plant               5
are hydrogen, or if R[err], is an alkyl radical  susceptible to such
pathogens, or seed thereof,                   containing more than 7 carbon
atoms.         is treated with a fungicidal composition or a  70
A particularly useful pyrimidine derivative  salt, as hereinbefore defined.
for preparing a salt is that in which R[err] and   The compositions or
salts may be used for                   R[err] are both methyl, R[err] is
methyl, [err], is  agricultural and horticultural purposes and
10  nC[err], and XR[err] is OH, that is compound  the type of composition
of salt used in any                   No. 4 in the foregoing Table I. Other
par-  instance will depend upon the particular pur-  75 



ticularly useful salts of pyrimidine derivatives  pose for which it is to
be used.                   are those based on the following compound
In choosing any particular composition or                   numbers in the
foregoing tables: -2, 3, 9, 12,  salt for use in treating plants, either by
appli-               15  28, 30, 37, 61, 69, 74, 90, 115, 116 and 125.
cation to the soil or directly onto the plant,                   According
to a preferred embodiment of the  a factor which should be taken into
account  80                   invention, we provide a salt of the following
is the relative phytotoxicity of the particular
pyrimidine derivatives: -                    acid from which the salt is
derived but this                     2 - dimethylamino - 4 - methyl - 5 -
n-  problem is minimized by the fact that norm-               20  butyl - 6
- hydroxypyrimidine and            ally only very small amounts of the
salts of                     2 - ethylamino - 4 - methyl - 5 - n - butyl-
the pyrimidine derivatives need to be used to  85                   6 -
hydroxypyrimidine,                      achieve a  fungicidal effect and
undesired                   particularly the hydrohalides, and especially
phytotoxic effects can therefore be, in general,                   the
hydrochlorides thereof.                  avoided by reducing the amount of
active 25    The salts of the pyrimidine derivatives  ingredient used.
possess fungicidal activity against a wide     The compositions may be in
the form  of  90 variety of fungal diseases including the follow-  dusting
powders or granules wherein the active                   ing specific
diseases:-                      ingredient is mixed with a solid diluent or
Puccinia recondita (brown rust) on wheat  carrier. Suitable solid diluents
or carriers may       30    Phytophthora  infestans  (late  blight) on  be,
for example, kaolin, bentonite, kieselguhr,                      tomatoes
dolomite, calcium  carbonate, talc, powdered  95
Sphaeratheca fuliginea (powdery mildew)  magnesia, Fuller's earth, gypsum,
Hewitt's                      on cucumber
earth, diatomaceous earth and China clay.                      Erysiphe
graminis (powdery mildew) on   Compositions for dressing seed, for example,
35    wheat and barley                           may comprise an agent
assisting the adhesion                     Podosphaera Ieucotricha (powdery
mildew)  of the composition to the seed, for example a  100
on apple                                  mineral oil.
Uncinula necator (powdery mildew) on vine   The compositions may also be in
the form                     Plasinopara viticola (downy mildew) on vine
of dispersible powders or grains comprising,               40
Piricularia oryzae (blast) on rice         in addition to the active
ingredient, a surface                      Venturiria inaequalis (scab) on
apple     active agent to facilitate the dispersion of the  105   Pythiumn
ultimum on peas                  powder or grains in liquids. Such powders
or   Fusarium culmnrum  on wheat               grains may include fillers
and suspending   Satisfactory results are generally obtained   agents.
45  using a formulation containing 500 ppm. of    The compositions may also
be, and prefer-                    the fungicidally active salt, and in
many cases  ably are, in the form of liquid preparations  110
useful results may be obtained using even  to be used as soil drenches,
sprays or dips   lower concentrations.                       which are
generally aqueous solutions, dis-   A particularly useful feature of the
activity  persions, or emulsions containing the active               50  of
the salts of the pyrimidine derivatives listed  ingredient, if required in
the presence of one  above is their systemic effect, that is to say,  or
more surface active agents such as, for 115 



their ability to move throughout the plant to  example, wetting agents,
dispersing agents,                    reach any part thereof bearing a
fungal in-  emulsifying agents, suspending agents or cor-
fection and to combat the infection.        rosion inhibitors (e.g. lauryl
isoquinolinium               55    The fungicidal compositions and salts of
bromide). Water or organic liquids may be                    the invention
can be used to combat plant  used to prepare solutions, dispersions or
emul- 120                    pathogens in a number of ways. Thus they
sions of the active ingredient and aqueous  can be applied to the foliage
of an infected  solutions of the salts of the invention are par-
plant, to seed or to the soil in which plants  ticularly preferred
compositions.               60  are growing or to be planted.
Wetting  agents, dispersing  agents  and                      In a further
aspect the invention includes  emulsifying agents, if used, may be of the
125                    a method for the combating of undesired  cationic,
anionic or non-ionic type. Suitable                    fungal infections in
growing plants which com-  agents of the cationic type include, for ex-
prises applying to the locus of the plant a  ample, quaternary ammonium
compounds, for        22                               1,223,686
22           23    example, cetyltrimethylammonium   bromide.  concentrate
is diluted with water before use.    Suitable agents of the anionic type
include,  These concentrates are often required to with-    for example,
soaps, salts of aliphatic mono-  stand storage for prolonged periods and
after    esters of sulphuric acid, for example sodium   such storage, to be
capable of dilution with 5  lauryl sulphate, salts of sulphonated aromatic
water in order to form aqueous preparations  70    compounds, for example
sodium  dodecyl-  which remain homogeneous for a sufficient
benzenesulphonate sodium, calcium or ammon-  time to enable them  to be
applied by con-    ium lignosulphonate, butyl-naphthalene sul-  ventional
spray equipment. The concentrates    phonate, and a mixture of the sodium
salts  may conveniently contain from  10-85% by 10  of diisopropyl- and
triisopropyl-naphthalene  weight of the active ingredient or ingredients
75    sulphonic acids. Suitable agents of the non-  and generally from
25-60% by weight of    ionic type include, for example, the conden-  the
active ingredient or ingredients. When    sation products of ethylene oxide
with fatty  diluted to form  aqueous preparations, such    alcohols such as
oleyl alcohol or cetyl alcohol,  preparations may contain varying amounts
of 15  or with alkyl phenols such as octylphenol,  the active ingredient or
ingredients depending  80    nonylphenol and octylcresol. Other non-ionic
upon the purpose for which they are to be    agents are the partial esters
derived from long   used, but an aqueous preparation containing    chain
fatty acids and hexitol anhydrides, the  between 0.001% and 10.0%  by
weight of    condensation products of the said partial esters  active
ingredient or ingredients may be used. 



20  with ethylene oxide, and the lecithins. Suitable    It is to be
understood that the fungicidal  85    suspending agents are, for example,
hydro-  compositions of this invention may comprise,    philic colloids,
for example polyyinylpyrrol-  in addition to a salt of a pyrimidine
derivative,    idone and sodium carboxymethylcellulose, and   one or more
other compounds having biological    the vegetable gums, for example gum
acacia  activity. 25  and gum tragacanth.
Various methods well-known to those skilled  90      The aqueous solutions,
dispersions or emul-  in the art may be used to prepare the fungi-    sions
may be prepared by dissolving the active  cidally-active salts of the
pyrimidine deriva-    ingredient or ingredients in water or an organic
tives and in so far as these methods are    solvent which may, if required,
contain one  pertinent to the preparation of the salts they 30  or more
surface active agents such as, for  form part of the present invention. For
ex-  95    example, wetting, dispersing, or emulsifying   ample the
corresponding sodium salt can be    agents and then, in the case when
organic  prepared by treating a pyrimidine derivative    solvents are used,
adding the mixture so ob-  with sodium hydroxide and acid salts by treat-
tained to water which may, if required, like-  ment with the corresponding
acid. Further 35  wise contain one or more wetting, dispersing   methods
are outlined in the following ex- 100    or emulsifying agents. Suitable
organic sol-  amples which illustrate the invention.    vents are ethylene
dichloride, isopropyl alcohol,    propylene glycol, diacetone alcohol,
toluene,                 EXAMPLE 1.    kerosene, methylnaphthalene, xylenes
and tri-    This Example illustrates the preparation of 40  chloroethylene.
the hydrochloride of 2 - dimethylamino - 4-      The compositions to be
used as sprays may   methyl - 5 - n - butyl - 6 - hydroxypyrimidine  105
also be in the form  of aerosols wherein the  (Compound No. 4 of Table I).
2 - Di-    formulation is held in a container under pres-  methylamino - 4
- methyl - 5 - n - butyl - 6-    sure in the presence of a propellant such
as  hydroxypyrimidine   (10 g.)   was   mixed 45  fluorotrichloromethane
or  dichlorodifluoro-  thorougly with concentrated hydrochloric acid
methane.                             of specific gravity 1.18. There was
thereby  110      By the inclusion of suitable additives, for  obtained a
powder comprising 2 - dimethyl-    example for improving the distribution,
ad-  amino - 4 - methyl-5 - n - butyl 6 - hydroxy-    hesive power and
resistance to rain on treated   pyrimidine hydrochloride (11.7g.). This was
50  surfaces, the different compositions can be  recrystallised using
isopropyl alcohol/benzene    better adapted for the various uses for which
and gave a melting point of 167[err]C.        115    they are intended.
In exactly the same manner the hydro-      The salts of the pyrimidine
derivatives may  chloride of 2 - ethylamino - 4 - methyl - 5 - n-    also
be conveniently formulated by admixing   butyl - 6 - hydroxypyrimidine
(Compound No. 55  them with fertilisers. A preferred composition   30 of
Table I) was prepared.    of this type comprises granules of fertiliser
120    material incorporating, for example coated
EXAMPLE 2.    with, a salt of a pyrimidine derivative. The    This Example
illustrates the preparation of    fertiliser material may, for example,
comprise  an aqueous solution of the hydrochloride of 



60  nitrogen or phosphate-containing substances.   2 - dimethylamino - 4 -
methyl - 5 - n - butyl-      The compositions which are to be used in   6
hydroxypyrimidine (Compound No. 4 of    the form of aqueous solutions,
dispersions or  Table I). 2 - Dimethylamino - 4 - methyl- 125    emulsions
are generally supplied in the form   5 - n - butyl - 6 - hydroxypyrimidine
(10 g.)    of a concentrate containing a high proportion   were added to
water (10 ml) and concentrated 65  of the active ingredient or ingredients,
and the  hydrochloric acid was added (3.8 g.). The                       23
1,223,686                                       23
resultant mixture was then warmed to 50[err]C.  methyl - 5 - n - buryl - 6
- hydroxypyrimidine                 and held at this temperature until a
clear  (Compound No. 4 of Table I).                 solution was obtained.
After cooling, water   2 - Dimethylamino - 1 - methyl - 5 - n-  65
(40 ml.) was added and the solution then con-  butyl - 6 -
hydroxypyrimidine (4 g.) was dis-   tained 29.3% by weight of 2 -
dimethylamino-  solved in absolute ethanol (30 ml.) with warm-
4 - methyl - 5 - n - butyl - 6 - hydroxy-  ing and the resultant solution
added to a solu-                 pyrimidinc in the form of the
hydrochloride  tion of metallic sodium  (0.44 g.) in absolute
thereof.                                    ethanol (25 ml.). The mixed
solutions were  70                    In exactly the same manner an aqueous
warmed to 50[err] for one hour whereafter the             10  solution of
the hydrochloride of 2 - ethyl-  solvent was removed by evaporation leaving
a                 amino - 4 - methyl - 5 - n - butyl - 6-  white solid
consisting of the sedium salt of                 hydroxypyrimidine
(Compound  No. 30 of  2 - dimethylamino - 4 - methyl - 5 - n - butyl-
Table I) was prepared.                      6 - hydroxypyrimidine which was
dried at  75
100[err]C. over phosphorus  pentoxide, m.p.    EXAMPLE 3.
285C. (with decomposition).             15    This Example illustrates the
preparation of                 an aqueous solution of the nitric acid salt
of             EXAMPLE 7.                 2 - dimehthylamino - 4 - methyl -
n - butyl-    This Example illustrates the preparation 6 -
hydroxypyrimidine (Compound No. 4 of  of the p-toluene sulphonate salt of
the com-  80    Table I). 2 - Dimethylamino - 4 - methyl - 5-  pound 5 - n
- butyl - 2 - dimethylamino - 4-             20  n - butyl - 6 -
hydroxypyrimidine (10 g.) is  hydroxy - 6 - methyipyriimidine.
dissolved in water (30 ml.) and nitric acid   To a hot solution of 5 - n -
butyl - 2 - di-                  added (4.3 g. of a 70% w/v solution). The
methylamino - 4 - hydroxy - 6 - methyl-                  mixture was warmed
until all the solid had dis-  pyrimidine (2.09 g., 0.01 mole) in ethanol
(15  85 



90           solved and then water (100 ml.) added to yield   ml.) was
added p-toluenesulphonic acid (1.60             25  a solution containing
13.1%  w/v of 2 - di-  g., 0.01 mole. The solution was heated under
methylamino - 4 - methyl  - 5 - n - butyl - 6-  reflux for 30 seconds,
filtered rapdly and the                  hydroxypyrimidine in the form  of
the nitric  filtrate allowed to cool, whereupon the p- acid salt thereof.
toluenesulphonate salt of the pyrimidine sepa-  90    EXAMPLE 4.
rated, m.p. 148[err]C.             30    In a similar manner to that
described in                  Example 3 aqueous solutions of the sulphuric
EXAMPLE 8.                  acid and phosphoric acid salts, respectively,
This Example illustrates the preparation of of 2 - dimethylamino - 4 -
methyl - 5 - n-  the fluoroborate of the compound 5 - n - butyl-    butyl -
6 - hydroxypyrimidine were obtained,  2 - dimethylamino - 4 - hydroxy - 6 -
methyl-  95             35  using corresponding amounts respectively, of
pyrimidine.                  sulphuric acid and phosphoric acid instead of
The pyrimidine derivative (2.09 g., 0.01                  nitric acid. The
resultant solutions contained   mole) was added to an aqueous solution of
12.3%  w/v and 14.7%  w/v respectively, of  fluoroboric acid (10 ml. of N
solution; 0.01                  the sulphuric and phosphoric acid salts of
2-  mole) and the mixture warmed to 70C. to  100    40  dimethylamino - 4 -
methyl - 5 - n - butyl-  bring about solution. On cooling, colourless 6 -
hydroxypyrimidine.                      crystals, m.p. 122-123[err],
separated.  EXAMPLE 5.                                  EXAMPLE 9.
This Example illustrates the preparation of  This Example illustrates the
preparation of    110          the potassium salt of 2 - dimethylamino - 4-
the hydrobromide of the compound 5 - n-  105             45  methyl - 5 - n
- butyl - 6 - hydroxypyrimidine   butyl - 2 - dimethylamino - 4 - hydroxy -
6-                  (Compound No. 4 of Table I).
methylpyrimidine.                    2 - Dimethylamino - 4 - methyl - 5 -
n-    To a solution of the pyrimidine derivative                  butyl - 6
- hydroxvpyrimidine (4 g.) was dis-  (2.09 g., 0.01 mole) in acetic acid
(10 ml.)     115          solved in absolute ethanol (30 ml.) with warm-
was added a solution of hydrogen bromide in  110              50  ing and
the resultant solution added to a  acetic acid (2 ml. of 45%  w/v
solution). The                  solution of potassium  hydroxide (1.16 g.)
in  solvent was removed in vacuo and the residue                  absolute
ethanol (25 ml.). The mixture was  was triturated  with  petroleum  ether.
The                  stirred for one hour at room temperature and
crystalline product was filtered off and dried,     120          the
solvent then evaporated off leaving a white  m.p. 184-186[err]C.
115              55  solid which was dried at 100[err]C. over phos-
phorus pentoxide. The solid was the potassium              EXAMPLE 10.
salt of 2 - dimethylamino - 4 - methyl - 5 - n-    This Example illustrates
the preparation of  butyl - 6 - hydroxypyrimidine, m.p. 310[err]-   the
thiocyanate of the compound 5 - n - butyl-                  316[err]C.
(with decomposition).            2 - dimethylamino - 4 - hydroxy - 6 -
methyl-      pyrimidine.                                120              60
EXAMPLE 6.                      To a solution of the pyrimidine derivative
This Example illustrates the preparation of  (2.09 g., 0.01 mole) in N
hydrochloric acid 



the sodium  salt of 2 - dimethylamino - 4-  (10 ml.) was added a solution
of potassium         24                                    1,223,686
24    thiocyanate (0.97 g., 0.01 mole) in water (5  (2.09 g., 0.01 mole) in
N sodium hydroxide   ml.). The mixture was warmed briefly and  solution (10
ml.) was added an aqueous solu-   filtered. On cooling, the thiocyanate
salt sepa-  tion of silver nitrate (0.01 mole). The preci-  30 rated, m.p.
129-130[err]C.                 pitated silver salt was filtered off, washed
with water, ethanol, and ether, and dried, m.p. 5                 EXAMPLE
11                  190-194[err]C. (decomposition).      This Example
illustrates the preparation of      di - (5 - n - butyl - 2 - dimethylamino
- 4-             EXAMPLE 13.    hydroxy -6 - pyrimidinyl)mercury.
This Example illustrates the preparation of 35       5 - n   butyl - 2 -
dimethylamino - 4-  the mercurichloride of the compound 5 - n- 10  methyl -
6 - hydroxypyrimidine (2.09 g.,  butyl - 2 - dimethylamino - 4 - methyl -
6-     0.01  mole) was dissolved  in N  sodium   hydroxypyrimidine.
hydroxide solution (10 ml.) by gently warming    To a solution of the
pyrimidine derivative     on the steam bath. To this solution was added
(2.09 g., 0.01 mole) in N sodium hydroxide  40     a solution of mercuric
chloride (1.37 g., 0.005  solution (10 ml.) was added with vigorous 15
mole) in water (10 ml.) and ethanol (5 ml.).  stirring  a saturated
solution of mercuric     A white precipitate was formed immediately,
chloride (2.71 g., 0.01 mole) in ethanol. The     and this rapidly turned
light brown. The mix-  brown precipitate which formed was filtered     ture
was diluted with water, and the product  off after 10 minutes, washed with
water, 45     filtered off, washed with water, ethanol, and  ethanol, and
ether, and dried, m.p. 250- 20  ether, and finally dried, m.p.
202-205[err]C.  255[err]C. (soften 180[err]).     (decomposition).
EXAMPLE 12.                             EXAMPLES 14-18.       This Example
illustrates the preparation of    In a similar manner to the methods eluci-
the silver salt of the compound 5 - n - butyl-  dated above the following
further salts of the  50 25  2 - dimethylamino - 4 - methyl - 6 - hydroxy-
compound 2 - dimethylamino - 4 - methyl-     pyrimidine.
5 - n - butyl - 6 - hydroxypyrimidine were       To a solution of the
pyrimidine derivative  prepared.         Example No.
Salt                    Physical Characteristics 



14       Oxalate                                       m.p. 132[err]C.
15      2,4,6-trinitrobenzene-sulphonate               m.p. 209-210[err]C.
16      3,5-dinitrobenzoate                            m.p. 159[err]C.
17      Trichloroacetate                               m.p. 95[err]C.
18      Picrate                                        m.p. 182-183[err]C.
mula:         24              25                                  1,223,686
25                              EXAMPLES 19-32.              of the
compound 2 - ethylamino - 4 - methyl-                     By using methods
similar to those described  5 - n - butyl - 6 - hydroxypyrimidine were  5
in the preceeding Examples the following salts  prepared:-
Example                        No.                     Salt
Melting Point  19      Acid oxalate                            182[err]C.
20      Oxalate                                 162-164[err]C.
21      p-toluenesulphonate                     187 [err]C.     22
2,4,6-trinitrobenzene sulphonate        215-218 [err]C.  23
Trichloroacetate                        118[err]C (with decomposition)
24      Citrate                                 154[err]C.  45
25      Picrate                                 247-249 [err]C. 



26      Hydrochloride                           173-174[err]C.
27      Hydrobromide                            201-202 [err]C.   50
28      Perchlorate                             96-97 [err]C.
29      Thiocyanate                             186-188 [err]C.
30      Pyrimidinyl-mercuri-chloride            201 [err]C.
(with decomposition)                          31
Di-pyrimidinyl-mercury                  232-234 [err]C.
32      Silver                                  250-255 [err]C.
(with decomposition)                                  EXAMPLE 33.
amine hydrochloride, (7.8 g., 0.1 mole) in                     The compound
2 - dimethylamino - 5 - di-  ethanol (70 ml.) was refluxed for 2 hours.
10 methylaminomethyl - 4 - hydroxy - 6 - methyl-  The solution was filtered
hot and allowed to  20                   pyrimidine hydrochloride, having
the for-  cool. The product (9.2 g.) was filtered off,
mula: -                                 sucked dry, and recrystallised from
ethanol,                                                           m.p.
280-290[err]C.                                     [err]
EXAMPLE 34.                                    This Example illustrates the
preparation  25                                    of a water-soluble
powder comprising 50% by                                    weight of the
hydrochloride of Compound
No. 4 of the Table I as the active ingredient.
The entire amount of the product produced
by the method of Example I was ground to-  30
gether with potassium  chloride (6.2 g.) to
yield a powder which dissolves rapidly in
water.
EXAMPLE 35.                                     [err]                 This
Example illustrates the preparation of 35
a soluble powder comprising the potassium
salt of Compound No. 4 of Table I as the                   was prepared as
follows:-               active ingredient.               15   A  mixture of
2 - dimethylamino - 4-    The potassium salt of 2 - dimethylamino- 



hydroxy - 6 - methylpyrimidine (15.3 g., 0.1  4 - methyl - 5 - n   butyl -
6 - hydroxy-  40                   mole), 37% formalin (0.1 mole) and
dimethyl-  pyrimidine (2.47 g.), prepared according to        26
1,223,686                              26             27     Example 5, was
mixed and ground with potas-               EXAMPLE 40.    sium  sulphate
(1.53 g.) to yield a powder    The ingredients listed below were all ground
60    which dissolves rapidly in water.          together in the
proportions stated to produce                                        a
powder formulation readily dispersible in                EXAMPLE 36.
liquids. 5   This Example illustrates the preparation of    a fungicidal
composition in the form  of an    Hydrochloride of Compound No. 4. 45%
aqueous solution containing 1.2%  by weight    ' DISPERSOL' T
5%      65    of the salt prepared in Example 5.           'LISSAPOL' NX
0.5%      The potassium salt of 2 - dimethylamino-    'CELLOFAS' B600
2% 10  4 - methyl - 5 - n - butyL - 6 - hydroxy-    Sodium acetate
47.5%    pyrimidine (2.47 g.) prepared according to    Example 5 is
dissolved in water (200 ml.).                EXAMPLE 41.
Two active ingredient (Potassium  salt of  70                EXAMPLE. 37.
Compound No. 4 of Table I) was dissolved in      This Example illustrates
the preparation of  a solvent and the resultant liquid was sprayed 15  a
fertiliser composition comprising as active  onto the granules of Fuller's
earth. The solvent    ingredient the salt of 2 - ethylamino - 4-  was then
allowed to evaporate to produce a    methyl - 5 - n. - butyl - 6 -
hydroxypyrimidine.  granular composition.                75    The active
ingredient was dissolved in tri-    chloroethylene and the " TRILAC " added
to    Potassium salt of Compound No. 4   5% 20  this solution. The mixed
solutions were then  Fuller's  earth  or  China  clay    sprayed onto the
fertiliser and the trichloro-    granules                    95 %
ethylene was evaporated off. The proportions              EXAMPLE 42.    of
the constituents in the product were as    A composition suitable for use
as a seed  80    follows: -                          dressing was prepared
by mixing all three                                         of the
constituents set out below in the pro- 25  I.C.I. No. 2 Fertiliser
97.9%   portions stated.    Potassium Salt of Compound No. 



30 (Table I)               0.3%    Potassium salt of Compound No. 4  50%
"TRILAC" (registered Trade            Mineral Oil                 2%    85
Mark) a solution of an alkyd             China clay
48% 30    resin                      1.8%      In  the following  examples
the words:                EXAMPLE 43.      'LUBROL', 'AROMASOL, 'DISPER-
A dusting powder was prepared by mixing,      SOL', 'LISSAPOL', ' CELLOFAS
' are  in the proportions stated, the active ingredient      Trade Marks.
with talc.                          90 35             EXAMPLE 38.
Hydrochloride of Compound No. 4   5%       An emulsion concentrate was made
up by    Talc                              95%     mixing together the
ingredients set out below             EXAMPLE 44.     in the proportions
stated and stirring the mix-    This Example illustrates the utility of the
ture until all the constituents were dissolved.   invention in combating
fungal infections.  95                                           Cucumber
plants liable to infestation with 40   Calciumdodecylbenzenesulphonate salt
powdery mildew (Spluerottheca fuliginea) were       of Compound No. 4
15%    employed. These plants, growing in a glass-       Ethylene
Dichloride             40%      house in beds of loam-based compost at a
den-       'LUBROL' L                 10%    sity of 2500 plants/acre, were
treated once  100       'AROMASOL' H               35%    with a 0.01%
solution of 2 - dimethylamino-                                         4 -
methyl - 5 - n - butyl - 6 hydroxy- 45             EXAMPLE 39.
pyrimidine hydrochloride in water at a rate       A composition in the form
of grains readily  of 2.5 litres per plant. The plants remained
dispersible in a liquid, e.g. water, was pre-  free from mildew for eight
weeks. A second  105     pared by grinding togcther the first three of
treatment was then carried out at the same     the ingredients listed below
in the presence  rate, and mildew infection was held in check  50  of added
water and then mixing in the sodium   for a further seven weeks. Compared
with     acecate. The resultant mixture was dried and  controls, a yield
increase of 20 cucumbers per     passed through a British Standard mesh
sieve,  plant was obtained.                   110     size 44--100, to
obtain the desired size of    WHAT WE CLAIM  IS: -     grains.
1) A fungicidal composidon comprising as  55   Potassium salt of Compound
No. 4. 50%     an active ingredient an acid addition salt or a
'DISPEFRSOL'T              25%    metal salt of a pyrimidine derivative of
the       'LUBROL' APN5              1.5%     formula:-
115       Sodium acetate                 23.5%       



26                                  1,223,686
26    Example 5, was mixed and ground with potas-           EXAMPLE 40.
sium  sulphate (1.53 g.) to yield a powder    The ingredients listed below
were all ground  60   which dissolves rapidly in water.           together
in the proportions stated to produce
a powder formulation readily dispersible in                  EXAMPLE 36.
liquids. 5    This Example illustrates the preparation of    a fungicidal
composition in the form  of an   Hydrochloride of Compound No. 4. 45%
aqueous solution containing 1.2% by weight    'DISPERSOL' T              5%
65    of the salt prepared in Example 5.             'LISSAPOL' NX
0.5 %      The potassium salt of 2 - dimethylamino-    'CELLOFAS' B600
2% 10  4 - methyl - 5 - n - butyl - 6 - hydroxy-      Sodium acetate
47.5%    pyrimidine (2.47 g.) prepared according to    Example 5 is
dissolved in water (200 ml.).            EXAMPLE 41.
Two active ingredient (Potassium  salt of  70                  EXAMPLE 37.
Compound No. 4 of Table I) was dissolved in       This Example illustrates
the preparation of  a solvent and the resultant liquid was sprayed 15  a
fertiliser composition comprising as active  onto the granules of Fuller's
earth. The solvent    ingredient the salt of 2 - ethylamino - 4-  was then
allowed to evaporate to produce a    methyl - 5 - n - butyl - 6 -
hydroxypyrimidine.  granular composition.                  75    The active
ingredient was dissolved in tri-    chloroethylene and the " TRILAC " added
to     Potassium salt of Compound No. 4   5% 20  this solution. The mixed
solutions were then   Fuller's  earth  or China  clay    sprayed onto the
fertiliser and the trichloro-    granules              95 %    ethylene was
evaporated off. The proportions          EXAMPLE 42.    of the constituents
in the product were as     A composition suitable for use as a seed  80
follows: -                              dressing was prepared by mixing all
three                                             of the constituents set
out below in the pro- 25  I.C.I. No. 2 Fertiliser         97.9%   portions
stated.    Potassium Salt of Compound No.       30 (Table 1)
0.3%     Potassium salt of Compound No. 4  50%    "TRILAC " (registered
Trade               Mineral Oil                    2%     85       iMark) a
solution of an alkyd          China clay                    48% 30    resin
1.8%      In  the following examples the words:               EXAMPLE 43
'LUBROL', 'AROMASOL', ' DISPER-           A dusting powder was prepared by
mixing, 



SOL', 'LISSAPOL', 'CELLOFAS' are  in the proportions stated, the active
ingredient    Trade Marks.                            with talc.
90        25 35               EXAMPLE 38.                  Hydrochloride of
Compound No. 4   5%      An emulsion concentrate was made up by      Talc
95%    mixing together the ingredients set out below              EXAMPLE
44.    in the proportions stated and stirring the mix-    This Example
illustrates the utility of the    ture until all the constituents were
dissolved.   invention in combating fungal infections.  95    30
Cucumber plants liable to infestation with 40
Calciumdodecylbenzenesulphonate salt       powdery mildew (Splaerotheca
fuliginea) were      of Compound No. 4             15%     employed. These
plants, growing in a glass-      Ethylene Dichloride           40%
house in beds of loam-based compost at a den-      'LUBROL' L
10%     sity of 2500 plants/acre, were treated once  100      35
'AROMASOL' H                  35%     with a 0.01%  solution of 2 -
dimethylamino-                                             4 - methyl - 5 -
n - butyl - 6 hydroxy- 45               EXAmPLE 39.
pvrimidine hydrochloride in water at a rate      A composition in the form
of grains readily  of 2.5 litres per plant. The plants remained
dispersible in a liquid, e.g. water, was pre-  free from mildew for eight
weeks. A second  105    40      pared by grinding together the first three
of  :rcatmnent was then carried out at the same      the ingredients listed
below in the presence  rate, and mildew infection was held in check 50  of
added water and then mixing in the sodium   for a further seven weeks.
Compared with    acetate. The resultant mixture was dried and   controls, a
yield increase of 20 cucumbers per    passed through a British Standard
mesh sieve,  plant was obtained.                      110    size 44-100,
to obtain the desired size of    WHAT WE CLAIM IS:-    grains.
1) A fungicidal composition comprising as 55    Potassium salt of Compound
No. 4. 50%    an active ingredient an acid addition salt or a
'DISPERSOL'T                  25%     metal salt of a pyrimidine derivative
of the      'LUBROL' APN5                 1.5%    formula:-
115      Sodium acetate              23.5%
*  C   L   M   S   *      



27                                   1,223,686
27                                                           or an acid
addition salt of an ether thereof, wherein R[err] is hydrogen, alkyl, or
substituted                                                          or
unsubstituted aralkyl; R[err] is hydrogen, alkyl,  45
alkenyl, unsubstituted aryl or halo-, alkyl-, or
alkoxycarbonyl-substituted aryl, unsubstituted
or sulphur-free substituted amino, cyano, alkyl-
[err]                              carbonyl,  haloalkylcarbonyl,
heterocyclic, 55
heterocyclic-substituted alkyl, carbamoyl, or  50
R[err] and R[err] together with the adjacent N-atom
form  a heterocyclic ring which may contain
one or more additional heterocyclic atoms;
R[err] and R[err] are hydrogen, halogen, alkyl,
alkaryl, alkenyl, alkylthioalkyl, alkoxyalkyl,  55 70             or an
acid addition salt of an ether thereof,  hydroxyhaloalkyl, nitro,
heterocyclic-substi-                 wherein R[err] and R[err] are:
tuted alkyl which may contain an N-atom,                   hydrogen,
unsubstituted or substituted aryl or aryloxy,             5    a
substituted or unsubstituted hydrocarbon,  or arylthio, azophenyl,
alkylamino, or alkyl-                   a heterocyclic ring,
sulphonyl; and X is an atom  of oxygen or  6Q a benzylidine-imino group,
sulphur; and a carrier for the active in-                   an amino or
sulphur-free substituted amino   gredient comprising a solid diluent, or a
liquid                   group,                                 diluent
containing a surface active agent.            10    a cyano group,
3) A fungicidal composition comprising as                   a substituted
or unsubstituted carbamoyl  an active ingredient an acid addition salt or
65                   group,                                 a metal salt of
a pyrimidine derivative of the  an R.CO- or R SO[err]- group where R is a
formula:-                   substituted  or unsubstituted  hydrocarbon
15    group,                 or R[err] and R[err], together with the
adjacent N-                 atom, form  a substituted or unsubstituted
heterocyclic ring which may contain one or  more additional heterocyclic
atoms:             20  and wherein R[err] and R[err], are:
hydrogen,                   halogen, 



a substituted or unsubstituted hydrocarbon               [err]
group bonded directly to a carbon atom of   25    the pyrimidine ring or
through an 0- or  or an acid addition salt of an ether thereof,
S- atom thereto,                       wherein R[err] and R[err] are
hydrogen or lower  70                   a heterocyclic-substituted alkyl
radical,  alkyl groups, or R[err] and R[err] together with the
a nitro group,                         adjacent nitrogen atom  form  a
heterocyclic                   an azophenyl group,                    ring;
R[err] is a lower alkyl group; R[err] is a lower   30    an alkylsulphonyl
group,               alkyl or alkenyl group; and X is an atom of
or R[err] and R[err] together form a substituted or  oxygen or sulphur; and
a carrier for the active  75                 unsubstituted alkylene or
alkenylene bridging  ingredient comprising a solid diluent, or a
group; and wherein X is an atom of oxygen  liquid  diluent containing  a
surface  active                 or sulphur; and a carrier for the active
in-  agent.   35  gredient comprising a solid diluent, or a    4) A
fungicidal composition according to                 liquid  diluent
containing a surface active  Claim  3 wherein the active ingredient is an
80                 agent.                                   acid addition
salt or a metal salt of a com-                   2) A fungicidal
composition comprising as  pound in which R[err], R[err] and R[err] are
methyl or                 an active ingredient an acid addition salt or
ethyl groups; R[err] is an alkyl or alkenyl group   105      40  a metal
salt of a pyrimidine derivative of  containing from one to five carbon
atoms; and                 the formula:-                            X is an
atom of oxygen or sulphur.        85
5) A fungicidal composition according to
any of claims 1 to 4 wherein the active in-
gredient is a salt of a pyrimidine derivative    as defined and in which
the group -XH  is
etherified having an ether group comprising  90
an alkyl, hydroxyalkyl, aralkyl, alkenyl, alkoxy-
carbonylalkyl, alkylcarbonvlalkyl, alkylamino-
alkyl, or alkylthioalkyl residue.    6) Acid addition salts and metal salts
of                                   a pyrimidine derivative of the
formula: -     95               * C  L   M  S *  28
1,223,686                                28                     and acid
addition salts of an ether thereof,                    wherein R[err] is
hydrogen, alkyl, or substituted 



[err]                     or unsubstituted  aralkyl; R[err] is hydrogen,
alkyl, alkenyl, unsubstituted aryl or halo-,
alkyl-, or alkoxycarbonyl-substituted aryl, un-  50
substituted or sulphur-free substituted amino,               cyano,
alkylcarbonyl,   haloalkyl-carbonyl,
heterocvclic,  hetcrocyclic-substitulted   alkyl,
carbamoyl, or R[err] and R[err] together with the                    [err]
adjacent N-atom  form  a heterocyclic ring  55                      [err]
which may contain one or more additional    and acid addition salts of an
ether thereof,  heterocyclic atoms; R[err] and R[err], are hydrogen,
wherein R[err] and R[err] are:                       alkyl, alkaryl,
alkenyl, alkylthioalkyl, alkoxy-               an a      hydrogen,
alkyl, hydroxylhaloalkyl, nitro, heterocyclic 5    alkyl,
substituted alkyl which may contain an N-  60      alkenyl
atom, unsubstituted  or substituted aryl or      haloaryl,
aryloxy, or arylthio, azophenyl, alkylamino, or    alkaryl,
alkylsulphonyl; X  is an atom  of oxygen or      alkoxycarbonylaryl,
sulphur; provided that R[err] is not hydrogen 10   substituted or
unsubstituted aralkyl,      when R[err] is hydrogen, or when R[err] and
R[err] are  65      unsubstituted aryl,                alkyl and R[err] is
hydrogen or alkyl, and that      a heterocyclic ring,
R[err] and R[err] are not both hydrogen when R      a benzylidine-imino
group,                and R[err] are both alkyl groups.      an amino or
sulphur-free substituted amino   8) Acid addition salts and metal salts of
15   group,                              a pyrimidine derivative of the
formula:-     70      a cyano group,
[err]      a substituted or unsubstituted carbamoyl
any       an R.CO- or R.SO[err]-  group where R is 20   a substituted or
unsubstituted hydrocarbon                                         30   22'
group  ,    or R[err] and R[err] together with the adjacent N-    atom,
form  a substituted or unsubstituted    heterocyclic ring which may contain
one or 25  more additional heterocyclic atoms;    and wherein R[err] and
R.[err] are:      hydrogen,                          and acid addition
salts of an ether thereof,      a substituted or unsubstituted hydrocarbon
wherein R[err] and R[err] are hydrogen or lower      group bonded directly
to a carbon atom   alkyl groups, or R[err] and  R[err] together with 30
of the pyrimidine ring or through an 0-   the adjacent nitrogen atom form a
heterocyclic  75      or S-- atom thereto,                       ring;
R[err] is a lower alkyl group; R[err] is a lower      a
heterocyclic-substituted alkyl radical,  alkyl or alkenyl group; X  is an
atom  of 



a nitro group,                     oxygen or sulphur; provided that R[err]
is not      an azophenyl group,                hydrogen when R[err], R[err]
and R[err], are all alkyl 35   an alkylsulphonyl group;
groups and that R[err] and R[err] are not both  80      and wherein X is an
atom  of oxygen or  hydrogen when R[err] and R[err] are both alkyl
sulphur;                           groups.      Provided that R[err] is not
hydrogen when R[err]    9) A salt of a pyrimidine derivative claimed
is hydrogen, or when R[err] and R[err] are alkyl  in Claim 8 wherein the
active ingredient is a 40   and R[err] is hydrogen or alkyl, and that
[err],  compound in which R[err], R[err] and R[err] are methyl  85      and
R[err] are not both hydrogen when R[err]  or ethyl groups; R[err] is an
alkyl or alkenyl      and R[err] are both alkyl groups.              group
containing from  two to five carbon      7) Acid addition salts and metal
salts of  atoms; and X is an atom of oxygen or sud-    a pyrimidine
derivative of the formula :-    phur.                     10) A salt of a
pyrimidine derivative as  90
claimed in any of claims 6 to 9 and in which                            the
group -XH is etherified having an ether              group  comprising  an
alkyl, hydroxyalkyl, 45                                       aralkyl,
alkenyl, alkoxycarbonylalkyl, alkyl-
carbonylalkyl, alkylaminoalkyl, or alkylthio-  95                alkyl
residue.                                            11) An acid addition or
metal salt of 2-                                          dimethylamino - 4
- methyl - 5 - " - butyl-                     [err]              6 -
hydroxypyrimidine.                                            12)  An acid
addition or metal salt of 2-  100        29
1,223,686                                   29
ethylamino - 4 - methyl - 5 - n - butyl - 6-    24) A process for the
preparation of salts                    hydroxypyrimidine.
of pyrimicline derivatives of Tables I to III 13) Salts of the compounds
numbered 2,  substantially as described in any of Examples
3, 9, 12, 28, 37, 61, 69, 74, 90, 115, 116   1 to 33.                 5
and 125 in Tables I to III hereinbefore set    25) A salt of a pyrimidine
derivative sub-  40 forth.                                  stantially as
described in any of Examples 1                    14) A  salt as claimed in
any of claims  to 33. 6 to 13 which is a hydrohalidc or alkali metal   26)
A fungicidal composition containing as salt.
active ingredient a salt claimed in Claim  25 



10    15) A salt as claimed in any of claims 6   together with a diluent or
carrier.             4  to 13 which is a hydrochloride.
27) A fungicidal composition substantially  16) A fungicidal composition
comprising as  as described, particularly with reference to  an active
ingredient a salt as claimed in any   Examples 34 to 43.  of claims 6 to
15, and a carrier.                 28) A method for the combating of un-
15    17)  A  fungicidal composition comprising   desired fungal
infestations in growing plants  50                     an aqueous solution
of any of the salts claimed   which comprises applying to the locus of the
or                 in any of claims 6 to 15.               plant a salt of
a pyrimidine derivative as 18) A fungicidal composition as claimed in
claimed in any of claims 6 to 15, or a fungi- Claim  16 wherein a carrier
is present which   cidal composition as claimed in any of claims 20  is a
solid or liquid.                   1 to 5 or 16 to 19.
55 19) A  fungicidal composition as claimed       29) A method of combating
plant patho- in Claim  16 wherein the carrier is water.      gens, in which
a plant susceptible to such                       20) A  fungicidal
composition as claimed   pathogens, or seed thereof, is treated with a   in
any of claims 16 to 19 and comprising a   salt of a pyrimidine derivative
as defined in                 25  wetting agent and/or a corrosion
inhibitor.    any of Claims 6 to 15 or a fungicidal com-  60     21) A
fungicidal composition as claimed in  position as claimed in any of claims
1 to 5                     any of claims 1 to 5 or 16 to 19 containing   or
16 to 19.                     from 0.001%  to 85%  by weight of the active
30) A  fertiliser comprising a salt of a                     ingredient.
pyrimidine derivative as claimed in any of                 30    22) A
fungicidal composition as claimed in  claims 6 to 15 or a fungicidal
composition  65                     Claim  21 containing from  10 to 85% by
as claimed in any of claims 1 to 5 or 16                     weight of the
active ingredient.               to 19.                       23) A
fungicidal composition as claimed                     in Claim  21
containing from  0.001 to 10%                T. WACE ROBERTS,
35  by weight of the active ingredient.                      Agent for the
Applicants.  Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1971. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained,    not
both 80   imed is a 
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