
4                                    966,852
TABLE 2                                2 Months after Application
Herbicidal           Weeds          Weed         Theoretical
Composition        remaining(%)      control      weed control Dipyridylium
salt         77              23   Monuron                   54
46              _   Diuron                    61              39
Simazine                  62              38           Dipyridylium salt
25              75             58             and monuron
Dipyridylium salt         31              69             53             and
diuron           Dipyridylium salt         36              64
52             and simazine                                           TABLE
3                                4 Months after Application
Herbicidal           Weeds           Weed         Theoretical
Composition        remaining         control      weed control
Dipyridylium salt         81              19             _
Monuron                   47          53                 _           Diuron
44              56           Simazine            44              56
-           Dipyridylium salt         29              71             62
and monuron           Dipyridylium salt         31              69
64           and diuron           Dipyridylium              33
67             64           salt and simazine                     EXAMPLE 2
of four replicate plots covered with mixed 



This Example illustrates the herbicidal broad leafed weeds and grasses by
spraying the 5  effect of mixtures of 4:4[err] - dipyridylium di-
composition at the rate of 100 gallons/acre.  15    [err] - hydroxyethyl
dichloride (referred to below  The diuron and simazine used in this Example
in this Example as the " diquaternary salt ")  were the commercial products
respectively sold    with diuron and simazine and compares this  under the
trade names Karmex and Weedex    effect with the effect obtained using the
herbi-  referred to in Example 1 above. 10 cides independently.
The five herbicidal compositions tested have  20      Each of the
herbicidal compositions tested  been designated respectively A, B, C, D and
was applied as an aqueous composition to each.    E and their composition
was as follows:-
966,852                             Herbicidal
Composition               Herbicide                           A
Diquaternary salt (2 lb./acre)                            B
Karmex (10 lb./acre)                            C           Weedex (16
lb./acre)                            D           Mixture of diquaternary
salt (2 lb/acre)                                          and Karmex (10
lb./acre)       Mixture of diquaternary salt (2 lb./acre)
and Weedex (10 lb./acre)                 The herbicidal effect of the five
herbicidal   It will be seen from Tables 4, 5 and 6 that
compositions was observed 5, 11 and 17 weeks  the weed control obtained
using the mixtures             after application and the results obtain
(which  of herbicides was greater than the theoretical 10          5  were
assessed by the method described above  weed control and that the
difference increased             in Example 1) are set out below in Tables
4, 5  with increase of time after treatment.             and 6.
TABLE  4       5 Weeks after Application  



Herbicidal    Weeds         Weed        Theoretical
Composition   Remaining (%)      Control       weed control              A
17           83              B            43            57
C            29            71                            D             7
93            93                           E            11            89
95                                                TABLE 5
11 Weeks after Application                         Herbicidal    Weeds
Weed        Theoretical                        Composition   Remaining (%)
Control       weed control                            A        65      35
B            58            42            _                           C
20            80                            D            27            73
62                            E             10           90            87
6                                       966,852
TABLE 6                                    17 Weeks after Application
Herbicidal       Weeds             Weed        Theoretical
Composition   Remaining (%)       Control      weed control 



A                97                3                     B
75               25-                     C                25
75-                     D                61               39
27                     E                20               80
76                       EXAMPLE 3                    20 gallons/acre on to
boxes containing mix-       This Example describes tests carried out in
tures of the following representative species of     a glasshouse using
mixtures of 4:4[err] - dipyr-  broad-leaved and gramineous plants: -wheat,
5  idylium dimethosulphate (referred to below as  wild oats, kale, mustard,
sugar-beet, red-clover     the " dipyridylium salt ") and diuron. The di-
and cleavers.                             20     uron used was in the form
of the commercial    The wetting agent used was a 30%  by     product
Karmex referred to above             weight aqueous solution of the product
obtained       Tle 4:4[err] - dipyridylium dimethosulphate  by condensing 1
mole of p-octyl cresol with 10  and diuron were tested as aqueous composi-
9-10 moles of ethylene oxide.     tions separately and in admixture with
each    The six herbicidal compositions tested con- 25     other at various
rates of application. The vari-  tainng single herbicides have been
designated     ous aqueous compositions (which each con-  A, B, C, D, E and
F, respectively and their     tained 0.1% by weight of wetting agent) were
composition was as follows: - 15 tested by being sprayed at a rate
equivalent to                       Herbicidal
Composition                       Herbicide                         A
Dipyridylium salt (1/8 lb./acre)                         B
,,      ,, (1/16 Ib./acre)                         C                  ,,
,, (1/32 lb./acre)                         D            Diuron ([err]
lb./acre)                         E             ,,      ([err] Ib./acre)
F              ,,   (1/8 lb./acre)   30    The compositions containing
mixtures of the  pyridylium salt and diuron in the concentra- -
dipyridylium salt and diuron are designated in  tions corresponding tO
rates of [err] and [err]lb./acre     Tables 7 and 8 below by the
combination of  respectively.     letters corresponding to the
concentrations of    From the results obtained it will be seen     the
individual herbicides. For example, A+D  that, as in the field trials, the
mixtures of her-  40 35  indiates the composition containing the di-
bicides show more than an additive effect.     



966,852                                            TABLE 7
One week after Application                         Herbicidal    Weeds
Weed        Theoretical                        Composition  Remaining (%)
Control     weed control                            A          76
24                           B          74          26         -
D          86          14                           E         87
13                           F          86          14  A + D        43
57          35   A +E         40          60          34
A +          63          37          41          B + D
60         40          36            B +E         59          41
36                       -       C +D                      63            37
21                        C +F         73          27          19



cre         8                                   966,852
TABLE 8                                 5 Weeks after Application
Herbicidal       Weeds          Weed        Theoretical
Composition   Remaining (%)     Control     weed control
A            63              37          -                   B
63             37                   C              93              7
D              24             76             _                   E
46             54                   F              47             53
A + D             17             83             85                 A.+ E
11             89             71                 A + F              9
91             77                 B + D             4              96
85                 B + E             13             87             71
C + D             10             90             88  



C + F            23              77             56        Results obtained
from the glasshouse tests  the total herbicide content of the mixture is
show very clearly that the herbicidal effect over 18% less. Similarly,
diuron alone at the  10    obtained using diuron alone at the rate equiva-
rate of [err] lb./acre is much less effective than a 5  lent to
[err]lb./acre is much less than that of a  mixture of diuron and the
dipyridylium salt    mixture of diuron applied at a rate equivalent
applied at the rate of only [err] Ib./acre each.    to [err]lb./acre and
the dipyridylium salt at a rate  These comparative results are set out in
Tables    equivalent to 1/16 Ib./acre despite the fact that 9 and 10 below.
15                                         TABLE 9
Weed Control                        Days                       Diuron
([err] lb./acre)                       after         Diuron      +
dipyridylium salt                       spraying     [err] lb/acre
(1/16 lb/ac.)                           7             14                41
11             47                76                           18
67                86                           25             73
90                           32             76                87
966,852                                      9
TABLE 10
Weed Control                                         Days           Diuron
Diuron (1/8 lb./acre) 



after        [err]lb./acre     + dipyridylium salt
spraying                          (1/8 lb./acre)
6              16                  37
10              53                  76
l17              79                  87
24              80                  90
35              87                  91
EAMPLE 4                       The four herbicidal compositions tested con-
The tests of Example 3 were repeated, but taining single herbicides have
been designated                   using simazine instead of diuron. The
simazine A, B, C and D respectively and their composi-               5
used was in the form of the commercial pro-  tion was as follows:-
10                   duct Weedex referred to above.
Herbicidal                                      Composition
Herbicide                                          A           Dipyridylium
salt (1/8 lb./acre)                                          B
,,     ,, (1/16 lb./acre)  C           Simazine ([err] lb./acre)   a a
D              ,,     ([err] lb./acre)  The compositions containing
mixtures of the  dipyridilium salt and simazine in the concen-
dipyridylium salt and simazine are designated  trations corresponding to
rates of [err] and [err] lb./               in Tables 11 and 12 below by
the combination  acre respectively.                        20
15 of letters corresponding to the concentrations    The results obtained
show much more than                   of the individual herbicides.  For
example, an additive effect between the ingredients of
A+C indicates the composition containing the  the mixtures.        



10                    966,852
TABLE 11 One Week after Application                       Heribicidal
Weeds             Weed           Theoretical
Composition   Remaining (%)         Control   weed control              A
70            30                          B             80             20
D              93             7                       A+C              53
47                       33                       A + D            46
54             35                       B +C             76             24
23                       B +D             66             34             26
TABLE  12.                                      4 Weeks after Application
Herbicidal      Weeds           Weed        Theoretical
Composition    Remaining(%)            Control       weed control
A              56            44                        B             64
36                         C             53             47
D              56            54                      A  +C            13
87             70                     A +D              13            87
74                      B+C              14             86             66
B+D              16             84             71 



The results obtained from the tests of Ex-  salt respectively at the rates
of [err]lb./acre and         ample 4 show that the herbicidal effect
obtained   1/16 lb./ acre; and the advantage obtained.         using
simazine at the, rate of [err] lb./acre is  using the mixture is seen in
Table 13 below              '         much  less  than  .that  using   a
mix-  to be obtained in good measure up to a date         ture  of
simazine   and   dipyridylium   28 days from  the date of application.
966,852
11                                                        TABLE  13
Weed Control                                      Days
Simazine ([err] lb/ac;).                                      after
Simazine       + Dipyridylium salt
spraying    [err] lb/acre       (1/16 lb/acre)
7               4                 34
14              14                 71
21              31                 83
28              47                 84                     WHAT WE CLAIM
IS:-                      where R[err] and R[err] which can be the same or
1. A composition of matter having herbi-  different, are alkyl groups
having 1-4 carbon                  cidal properties and comprising a
residual her-  atoms; Y is an atom of a halogen and Z is an  40
5  bicide as hereinbefore defined and a 4: 4[err]-  atom of hydrogen or a
halogen.                  dipyridylium quaternary salt.                9. A
composition according to Claim 8, in                    2. A composition
according to Claim 1, in  which Y and Z are both chlorine atoms.
which the 4:4[err] - dipyridylium quaternary salt   10. A composition
according to Claim 9, in                  is one of the general formula:-
which the substituted urea is monuron.    45
11. A composition according to Claim 9, in                           [err]
which the substituted urea is diuron.                        12. A
composition according to any one of              10
Claims 1-6, in  which the residual herbicide 



is an s-triazine compound.                5
13. A composition according to Claim 12,                  where R and
R[err], which can be the same or  in which the s-triazine compound is one
having                  different, are each an alkyl radical having 1-4
the general formula:                  carbon atoms; and X is an anion.
3. A composition according to Claim 2, in               15 which R, R[err]
or both R and R[err] have as sub-                   stituents one or more
halogen atoms, or                    [err]                   hydroxyl,
carboxyl, alkoxy, carboalkoxy, carb-                   amyl, N -
substituted carbamyl or di- or tri-                   substituted amino
groups.              20    4. A composition according to Claim 1, 2, or
3, in which the anion is a halogen or a metho-                   sulphate
ion.                             where R[err] and R[err], which can be the
same or 55                     5. A composition according to any one of the
different, are each an alkyl radical having from                  preceding
claims, in which the 4:4[err] - dipyr-  1-4 carbon atoms; and A is a
halogen atom.              25  idylium quaternary salt is 4:41 -
dipyridylium  14. A composition according to Claim 13,
dimethosulphate.                           in which the s-triazine compound
is simazine.                     6. A composition according to any one of
15. A composition of matter comprising a  60                  Claims 1-4,
in which the 4 4' - dipyridylium   mixture of 4:41 - dipyridylium
dimethosulph-                  quaternary  salt  is  4:4[err] -
dipyridylium   ate and monuron.              30  di - [err] - hydroxyethyl
dichloride.        16. A composition of matter comprising a 7. A
composition according to any one of  mixture of 4:4[err] - dipyridylium
dimethosul-                   the preceding claims, in which the residual
phate and diuron.                       65   herbicide is a substituted
urea.             17. A composition of matter comprising a
8. A composition according to Claim 7, in  mixture of 4:4[err] -
dipyridylium dimethosulph-               35 which the substituted urea is
one having the  ate and simazine.                  general formula: -
18. A composition of matter comprising a
mixture of 4:4[err] - dipyridylium  di - [err] - 70
[err]                              hydroxyethyl dichloride and monuron.
19. A composition of matter comprising a
mixture of 4:4[err]-dipyridylium  di - [err] -
Rhydroxethyl dichloride and diuron.
20. A composition of matter comprising a  75
TABLE 13 



Weed Control                                        Days
Simazine ([err] lb/ac).                                        after
Simazine      + Dipyridylium  salt
spraying      [err]lb/acre      (1/16 lb/acre)
7              4                 34
14             14                 71
21             31                 83
28             47                 84                        WHAT WE CLAIM
IS: -           where R[err] and R[err], which can be the same or
1. A composition of matter having herbi-  different, are alkyl groups
having 1-4 carbon                     cidal properties and comprising a
residual her-  atoms; Y is an atom of a halogen and Z is an  40
5  bicide as hereinbefore defined and a 4:4[err]-  atom of hydrogen or a
halogen.                     dipyridylium quaternary salt.               9.
A composition according to Claim 8, in                       2. A
composition according to Claim 1, in  which Y and Z are both chlorine
atoms.                     which the 4:4[err] - dipyridylium quaternary
salt   10. A composition according to Claim 9, in                     is
one of the general formula:-           which the substituted urea is
monuron.    45
11. A composition according to Claim 9, in
[err]                    which the substituted urea is diuron.
12. A composition according to any one of                 10
Claims 1-6, in which the residual herbicide
is an s-triazine compound.                50
13. A composition according to Claim 12,                     where R and
R[err], which can be the same or  in which the s-triazine compound is one
having                     different, are each an alkyl radical having 1-4
the general formula:                     carbon atoms; and X is an anion.
3. A composition according to Claim 2, in         [err]                 15
which R, R[err] or both R and R[err] have as sub-
stituents one or more halogen atoms, or                     hydroxyl,
carboxyl, alkoxy, carboalkoxy, carb-                     amyl, N -
substituted carbamyl or di- or tri-                     substituted amino
groups.                 20    4. A composition according to Claim 1, 2, or
3, in which the anion is a halogen or a metho-                     sulphate
ion.                             where R[err] and R[err], which can be the
same or 55                       5. A composition according to any one of
the  different, are each an alkyl radical having from
preceding claims, in which the 4:4[err] - dipyr-  1-4 carbon atoms; and A
is a halogen atom.                25  idylium quaternary salt is 4:41 -
dipyridylium  14. A composition according to Claim 13,
dimethosulphate.                          in which the s-triazine compound
is simazine.                       6.. A composition according to any one
of    15. A composition of matter comprising a  60
Claims 1-4, in which the 4:4[err] - dipyridylium   mixture of 4:4[err] -
dipyridylium dimethosulph- 



quaternary  salt  is  4:4[err] - dipyridylium   ate and monuron. 30 di
-[err] - hydroxyethyl dichloride.         16. A composition of matter
comprising a 7 A composition according to any one of  mixture of 4:4[err] -
dipyridylium dimethosul-                     the preceding claims, in which
the residual  phate and diuron.                      65 herbicide is a
substituted urea.            17. A composition of matter comprising a
8. A composition according to Claim 7, in  mixture of 4:4[err] -
dipyridylium dimethosulph-                 35 which the substituted urea is
one having the  ate and simazine.                    general formula:-
18. A composition of matter comprising a
[err]                        mixture of 4:4[err] - dipyridylium, di - [err]
-  70
hydroxyethyl dichloride and monuron.
19. A composition of matter comprising a
mixture of 4:4[err] - dipyridylium  di- [err] -
hydroxyethyl dichloride and diuron.
X  20. A composition of matter comprising a  75             12
966,852      mixture of 4:4[err] - dipyridylium  di - [err] -  composition
of matter according to any one of     hydroxyethyl dichloride and simazine.
Claims 1-23 in admixture with a carrier or       21. A composition
according to any one of  diluent.                                   15
the preceding claims, in which the residual   25. Herbicidal composition
comprising a 5 herbicide and the 4:4[err] - dipyridylium quater- mixture of
a residual herbicide and a 4:4[err]-    nary salt are present in a ratio by
weight from dipyridylium quaternary salt said mixture be-    30:1 to 1:1.
ing as hereinbefore described with particular       22. A composition
according to Claim 21,  reference to the Examples.                  20
in which the ratio is from 10:1 to 1:1. 10    23. A composition according
to Claim 21, in         BERTRAM F. DREW,     which the ratio is from 5: 1
to 2.5:1.                Agent for the Applicants.       24. A herbicidal
composition comprising a             Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press            (Leamington)
Ltd.-1964. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.    


