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. We, IMPERIAL CHEMICAL . INDUSTRIES
LIMITED, a British Company, of I'mperial
Chemical House, Millbank, London, SW.1,do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed, to

‘be particularly described in and by the follow-

ing statement: —
Ihis invention relates to compositions of
matter comprising mixtures of a residual her-

salt and to herbicidal compositions containing

The term * residual herbicide * used in this
specification means a herbicide which when
applied to soil has a persistent herbicidal effect
and enters plants with which it comes into con-
tact ‘principally through the roots. Residual
herbicides are primarily effective against ger-
nyinating seeds, though at high dosage rates
they will also kill established vegetation, -

" Residual herbicides have been widely used
for killing grasses and broad-leafed weeds, but
most in common use suffer from the disadvan-
tage that a considerable time elapses befote
they show their full effect. During this time the

weeds are in general apparently little affected:

and continue to be objectionable. It has now

- been found according to this invention that

this disadvantage can largely be overcome by

. using a residual herbicide in admixture with a
. 4:4% dipyridylium quaternary salt. A number
“of 4:47 dipyridylium quaternary salts have pre-
. viously been
" activity, but
. has been thought to lie principally in the speed
- with which they damage
~unwanted vegetation. It has now been found
that. mixtures of this invention not only pro-
vide a rapid kill of weeds, but that in some
instances the herbicidal

described as having herbicidal
hitherto their value as herbicides

the top growth of

effect obtained usinﬁ

- these mixtures is greater than that which woul
- have been
" effect of the constituent herbicides. An additive
effect is_itself. most _desirable and cannot be
[Price 4s. L

expected from an additive herbicidal

ER’
\ " Date of filing Co%éé spaLihczhion’
ng Application Dates Ber: | b 1959-
_81 Complete Specification Pubfshed: Aug. 19, 1964; =
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. compositions of matter

_substituted amino groups.

69
33

herbicides known to the art do not show an
additive effect when used together.

The present invention,. therefore,
having herbicidal pro-
perties and comprising
herbicide and a 4:4* dipyridylium quaternary

. salt. - C D e
The dipyridylium quaternary salt used in the

ositions of the invention can be a com-

poundofthegeneralfordmla:—-'- . '

)

where R and R,, which can be the same or
different, are each a lower alkyl radical and X~
is an anion. The
preferably ones having 1—4 carbon atoms,
The dipyridylium salt can optionally be one
having one or more substituents in either of
the pyridine rings or in one or both of the alkyl
radicals. Where one or both of the alkyl radi-
cals has a substituent it can be, for example,
a halogen atom, for instance chlorine, or a
hydroxyl, carboxyl, atkoxy, carboalkoxy, carb-
amyl, N - substituted carbamyl or di- or tri-
The anion can be
any one of a large pumber of anions, for ex~

ample chloride, bromide, iodide or methosul- -~ - S

phate. Examples of 4:4* dipyridylium salts
which can be used are the compounds disclosed
in United Kingdom Specifications
813,531 and 813,532. .

Two 4:4* - dipyridylium salts which have 5

been found to be of particular value in com=
positions according to the present. invention are
-4:41 - dipyridylium dimethosulphate  and
4:4¢ - dipyridylium di- - B - hydroxyethyl
_dichloride, - L o

"~ The residual herbicide of the compositions

50 . ..
mixtures of a residual '

alkyl radicals R and R, are
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' 2
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cosed -h%,@ ‘Nt - Wionithplorey/ end VERHe foddlidaOl i]l?suand o g Tabl o 20
oy = - | efs-
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f er'encetsi: aetsRRE Calso k&ouvgﬁres y by dheiront B land 6. -
emMadSRmey m : MPLE '
BEE' W' 4-? h ' Otfier\agsidhal herbicides whieh laked" oy Example illustrates the herbicidal effect -
0 - ate s-triazine compounds, for example those of - of mixtures of 4:4! - dipyridylium dimetho- - -
150 the general formula: — B sulphate (referred to below in this Example . . |
' : : ~ .- as the “dipyridylium salr ”) with the residual 75 -
' ' ' .. herbicides monouron, diuron and simazine re- -
. 2 _ L * spectively; and compares this with the effect
P e N\ . obtained using the herbicides independently.
o200 g o - . Each of the herbicidal compositions was
- -&.NH{‘N/- ~NH-Rg

applied as an aqueous composition to each of gp
four replicate plots covered with mixed broad - . |
. leafed weeds and grasses by spraying the com- . . -
. C " position at the rate of 160 gallons/acre, : '
where R, and R,, ‘which can be the same or The aqueous compusitions used contained re- '
- different, are each a lower alkyl radical (for spectively the following amounts of herbicide 85
. example one having' 1—4 carbon atoms) and  in 160 gallons of water. - o oo
s A is a halogen, for example chlorine, A suit- '
. 25 able residual herbicide of this class is 2 - 1) 2 1b dipyridylium salt
-~ . chloro - 4:6 - bisethylamino - 5 - triazine, 2) 8 Ib meneuren
' also known by the common name simazine, 3) 81bdiuron : .
. Mixtures according to this invention which 4) 5 Ib simazine 9% -
i are of particular interest are 4: 4'-dipyridylium 5 2B dipyridylium salt+8 1p monuron . .
L 30 dimethosulphate or 4:4: . dipyridylium di- 6) 21b dipyridylium salt+8 Ib diuron IR S
Y hydrgxyet_hyl dichloride with monuron, di- 7)° 2 Ib dipyridylium salt+5 Ib simazine. S A
uron or simazine, . . T
The invention also includes herbicidal com- The monuron, diuron and simazine used in - S TR
U . positions comprising as active ingredients a this Example were in the formy of commercial 95 A
© 35 4:4 dipyridylium quaternary salt and a resj- products respectively sold under the trade R
- dual herbicide in. admixture with a suitable names Telvar (containing 80i9/ monuron) Kar-
diluent or carrier. The herbicidal compositions mex - (containing 809% diuron and Weedex =
can, for example, be liquid compositions ob- (containing 501% simazine), said trade names o
© = . tained by dissolving or dispersing the active being registered trade marks, _ 100 . . -
;. 40" ingredients in a sujtable liquid, for example . . The herbicidal effect of the individual her- - . . |
Y 'water or an organic solvent. In general it is bicides and of the mixtures of herbicides was - OF
- . convenient to use water ag the liquid. The observed 16 days, two months and four months DU S
. " liquid compositions can contain if desired, a . after spraying and the results obtained are set -~ - S
~.- . -suitable wetting or dispersing agent; or other out in the following Tables 1,2and 3. In 105 .
"~ 45 suitable auxiliary agents known in the are a3 assessing the amount of weed control obtained -
© being useful in liquid formulations, A suitable each of the treated plots was examined and g
| wetting agent is a condensation product of  visua] estimate made of the percentage of .
ethylene oxide with an alkyl phenol, for ex- vegetation remaining, equal regard being given R §
ample the product obtained by condensing to the area and vigour of the vegetation, com- 110 . - -




Her bi ci dal Weeds Weed Theoreti cal

Conposi tion Remai ni ng (% Contr ol weed control

17 e ——— B 43 57

C N 29 71 .D 7

93 = 93 E 11 89

95 . - C TABLE 5

11 V‘éeks after Application _ Her bi ci dal Weeds -

Veed Theoreti cal 966,852 . Conposi t ion REITHI ninsg (9 -
I 5

B Q} R’I 5 gam&l with rt};[at of coggarable plots to which second component of the mixture when g .

)0- \/' herbicide had been ‘applied. These obser-— al tr:be For example, in 2 the weed con-

20 © ions were made by two observers, and each shown by the dlp lium salt is 23|%, 73 :
62t _ * of the plots in the experinfent were similarly Percentage of the vegdtition not killed by 87
6 5  assessed. The figures given in the Tables ag66h43 rbicide being 779%. The percen
T AELéSG : ' 'the mean values of all the observations made L s iéay g@ 7% 30

T . é&f plots treated with the\%ne dher- %@ m& ect
Heebi€i dal - blc1 Position. might h that when used in
Cotlposi tli on =  RehmTablend, (%'g/e)nd 3 the figuentio @le conjunciimeitiCdipfridgiium salt, the mon-

a : 10 column headed * Weed control  represent the uron would kill 46% of the 779% vegetation::, -

r 60 percentage of the vegetation which had died unaffected by the dipyridylium salt, that is 35

i : following the application of herbicide compared  35%. Thus the percentage of vegetation which. -
with the vegetation of a control plot to which might be expected to be killed by the mixture

f " mno herbicide had been applied. The figures in of the dipyridylium salt and monuron (the

- : 15 the column headed “Theoretical weed control” theoretical weed control) would be 35'%+4-

i 65 _ represent the total weed control which would 231% =58%. In fact the percentage of vegeta- 40

' ' have been expected using the mixtures of the tion killed by the mixture was 75%. -

N herbicides based on the results obtained using It will be seen from Tables 1—3 that the
the herbicides alone and assuming that the weed control obtained in practice using the

- 20 effect of using the mixtures of herbicides is mixtures of herbicides was in effect substan- .

.70 - additive. The theoretical weed control figures tially greater than the theoretical weed control, 45
have been obtained by applying the weed con- indicating that the herbicidal effect obmned .
trol value for one herbicide of a mixture to the wasmoretbananaddmveeﬁect.
percenmge of vegemton unaffected by the

75 Tm 1 .

; 16 Days after Application’
8% Herbicidal . : Weed Theoretical
_ Composition remaining (%) control weed control
Dipyridylium salt . | . 72 28 -
35.-._. Monuron 76 24 —_
B Diuron 9 10 -
Simazine. _ 86! | 4 -
| Dipyridylium salt . 53 47, 46
0 and monuron L I
Dipyridyliom salt ~ | 55 s 35
o and diuron . - o
| Dipyridylinm A » ] 8
and simazine - - P AR v
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Tables 7 and 8 bel ow by the

tions correspondi ng tO

ifation of respectively. ~letters magmresponding to the o
gentrations of .~ Fromthe results obtained it will- be seen  the
M Vvidual herbicides. For exanple, hMonthepler Application the field trials;
ures of her-- 40 35 [ndiates the conposition containing the di-
des.show more thﬁn aHeritiliall i Ve fffamwh  Weed Theoretical :
Composition remaining (%) control weed control
Dipyridylium salt 81 - 19 - :
Monuron - a 53 o
) Diuron .’ 56 —
| Simazine | 4 56 —
Dipyridylium salt . 29 7 62
and monuron . _ .
. Dipyridylium salt 31 69 64
and diuron ;
' Dipyridylium 33 67 64
salt and simazine

5

10

ExampLE 2

This Example - iHlustrates the herbicidal
effect of mixtures of 4:4* -
B - hydroxyethyl dichloride (referred to below
in this Example as the “ diquaternary salt *))
- with diuron and simazine and co
- effect with the effect obtained using the herbi-
cides independently.

Each of the herblclda! compositions tested

'-wasapphedasanaqmneomposmonweach_

dipyridylium di-

of four replicate plots covered with mixed

this

broad leafed weeds and grasses by spraying the
composition at the rate of 100 gallons/acre.
The diuron and simazine used in this Example
were the commercial products respectively sold "~ -}
under the trade names Karmex and Weedex
referred to in Example 1 above.
The five herbicidal composi

been designated respectively A, B, C, D and
Eanddmroomposmonwasasfollows—

tions tested have:

i5

t he i




966, 852

One week after Application

TABLE 7

Her bi ci dal Weeds

Wweed Thearet i cal _ oo Conposition Remaining (%
Control .. weed control ‘ ' A - 76 . .
24 . > . : B 74 - 26 -
D .-f 86 14 - E 87 .
13 ' F- { 14 A+ D 43.
52 35 A +E 40 9665 Q 4 5o
A+ 63 37 : 41 B+ D : .
60 . 1.-;, 40 - 20 —_— B iC 0Q - 41 E o )
36 N ' Herbicidal 'C +D . p3 .- 37 K
21 Composition, - 73 Hetbicide 57 | 9. © - K
A " Diquaternary salt (2 Ib,/acre) ' g
B Karmex (10 Ib./acre)
o Weedex (16 Ib./acre) 4
D Mixture of diquaternary salt (2 Ib/acre
and Karme;:l (10 Ib./acre) ¢ . facee)
E Mixture of diquaternary salt (2 Ib./acre
and Weedex. (10 Ib./acre) facee)
The herbicidal effect of the five herbicidal It will be seen from Tables 4, S and 6 that

15

- compositions was observed 5, 11 and 17 weeks

after application and the results obtain (which
were assessed by the method described above

the weed control obtained using the mixtures
of herbicides was greater than the theoretical 10
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
Composition | Remaining (%) |  Contral . | weed control
A 17 83 . L~
B - A B
c 2% n | =
D . 7 93 93
E | 11 8% | 95
| TamE 5
11 Weeks after Application
Herbicidal Weeds Weed ' | Theoretical
Composition | Remaining (%) | ~ Control | weed control |
A | T e
B | s 2 | -
C 20 80 | =
D 277 |. B | 62
E 10 w0 | s




cre 966, 852
TABLE 8 5 Weeks after Application
Herbi ci dal Weeds . Weed . Theoreti cal
Conposi* '-_g o-n—~-~Re1°raf ni-Rg- (—%——~ Cent+el- weed contr ol S ——————
A - - . B i
63 37 ' - C 93 7 '
D . 24 76 _ : E
46 . 54 : 47 53
A +D 617 83 966852 g At FE.
11',__"_ 89 71 A+ F 9
91 77 B+D Tage 6 4 96 -
85 il B + E . 13 87 71
C + D 10 90 ' 17 Weeks after Application
: Herbicidal Weeds Weed Theoretical
~ Composition | Remaining (%) Control weed controf
, 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* - 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 ;
The 4:4* - dipyridylium dimethosulphate by condensing 1 mole of p-octyl cresol with. ...
10 and diuton were tested as aqueous composi- 910 moles of ethylene oxide. .
tions separately and in admixture with each  The six herbicidal com s tested con- 25

other at various rates of application. The vari-

. ous aqueous compositions (which each con-

_ tained 0.1% by weight of wetting agent) were
15 tested by being sprayed at a rate equi to

taining single herbicides have been designated - . |
A,B,CD,EandF, respecuvelyand their -
composmonwasasfollows — e B

m _Herbi&de -
A Dipyridylium salt (1/8 Ib./acre)
B . » (/16T facxe)

Cc » » (1/32 Ib./acre)
D Diuron (} Ib./acre)

E. » (& Ibfacte)

F » (1/8 1b./acre)

30 The compositions contammg mixtures of the
. dipyridylium salt and diuron are designated in
}._Tables 7 and 8 below by the combination of

- letters corresponding
the individual he:blades. For example, A4+D
35 indicates the oomposmon contammg the dl-

to the concentrations of

pyridylium salt and diuron in the concentra~
uonscorrespondmgmratesof&andilb/m
respectively. T
methetémﬂuobtamednwﬂlbeseen'
that, as in the field trials, the mixtures of her-- 40

- bicides show more than an additive effect.
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after [err]lb./acre + di pyridyliumsalt

sprayi ng (1/8 I b./acre)

6 . 16 , 37 .

10 - e o . . . , 76 “-——_.._
I17 o~ 79 ' 87 o

24 c - 80 90

35 E 87 , 91 - . _ I
EANPLE 4 ' ' The four hq{ idaI conpositions t ested con-

The tiests of Exa : _
'.ﬁ g&i.gnat ed : usi ng si mazi ne instead of diuron. The“
si maz ne<A, B, C and D respectively and thefasec®nposi - 5

1S in the formof the conmerci al tio s as folloms -
S duct Véedex.refeﬂiﬁéa BSﬁ&P _—

i i-dal (‘nm'\ncl i aYa) - :
Her biici-de | Herbicidal © Weeds . WeedA | Tmmmmamx)yrrdylium
salt.!(1/:8 Ib. /acre) Composition . | Remaining (%) | . Control - | weed coptrol | -
L, i, (1716 Ib [acre)  C . ¢ mazine (gerr[ {I'b./acre) a a-
Doy (lerr] Ib./gcre) The ¢onpositions containing.’
m:xt ur es ' of the di pyri gil-i uk sal t| and 68i maz{ne i t he |lconcen-

di pydi dylium salt and s mamge ar € deSiggnateJI tra.ﬁtions correspomﬁl ng to
rg oft [err] and [err] | ' , h Tabl es 141 and 12 be¢l ow by ..
t 7 onbi nati on acre rtspecblvely. 24 76 20 . o
14y letters corresponﬁlng to thg concentrafions The results ¢btained
sho® mich nore than E &4 the indi??dual herbrci de§. For
e l e, an additive effect getweqn thegi ngrédi engs of | —_ :
A ndi cat es t he conpoftier—ecertar-Rrg—thet—t-Re—Ha-tiF-eSr—
: A + D 17 . 83 85
A+E 1 89 .om
A+ F 9 B N B
B+D 4 96 85
T B+E 13 87 .7
s | C+D 10 % .| . 88
C+PF 23 71 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 4 Ib./acre is much less effective than a
5 lent to Ib./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 } Ib./acte each.
to Ib./acre and the dipyridylium salt at a rate These comparative results are set out m Tables

* equivalent to 1/16 Ib./acre despite the fact that 9 and 10 below. S !
| * TaBLE 9
| Weed Control
. E&er Diuron Eul;l?yrgylll%af:l)t
spraying $ Ib/acre - (1/16 Ib/ac.)

7 14 T4
Bt 47 16
18 6 .86
- s | ® %

2 % | - om




10 966, 852

TABLE 11 One Week after Application Her i bi ci dal
Weeds Weed Theoreti cal o .
Oorrp03|t|\'on'. " Remaining (%9 - Contr'ol weed contr ol A
70 -’ 30 : B : 80 20
D NPT T 93 7 ' . A+C 53
47 3 ' 33 A+ D 46
S5 - 35 .- ' 966852+ C ' . 76 . 9 24
23 - - B +D 66 34 .26
TABLE - é‘iﬁ S - ' Tasie 10 4 \WWeks after Appl | cat ion -
Her bi ci ol Weeds Weed Theoreti cal
Conposi tifon Remai ni pgt94 . - Sofrt-+-of weee-icont-r ol _
T 56 44 Weed Control B - 64
36 - | -  Diys_ Diuron >3 : o
D .| 56 D, y hiwon >°| Dison (1f6 Iofserl & 13
g7 - -~ { - 70 . spraying A +D (1/8 lb/m) 13 - 87
74 _ B¥C, 16 12 37 BH o - 66
B+D .} 16 - 44 71
o : ‘ 10 53 76
17 79 a 87
: 24 80 : 90
Yoo . 35 L .
: i : .
ExAMPLE 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,Cand D respectwely and then' composl '
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 Ib./acre)
4 B s s (1/16 Ib./acte)
rig . C Simazine (} Ib./acre)
the jo- : |-
;'1: D » (& Ib./acre)
ch. _ .
'les. 15 The compositions containing mixtures of the dxpyndyhum sait and simazine in the concen-
" dipyridylium salt and simazine are designated trations corresponding to rates of $and $1b./ B
in Tables 11 and 12 below by the combination acre respectively. 20 - -

15 of letters corresponding to the concentrations  The results obtained show miuch more than
of the individual herbicides. For example, an additive effect between the mgrednents of
A+C indicates the oomposmon conmnmg the the mixtures., = .




The results obtained fromthe tests of Ex- salt respectively at the rates

of [err]lb./acre and anple 4 show that the herbicidal effect
obtai,ned. 1/16 Ib./ acre; and the advantage obtained using
simadinevat the, rate of [err] . Ib./acre s using the mixture is seen in
Tabl'g 13+bel ow - ' - much less than .that using a
m x-"4 st'0°be obtained i.n good neasure .up to a date - . ture of
si mazi pe: - ‘and di {)oy-ri-dyl ium 28 days from the date of application.
966, 852 -! —_— L 966,852 ' o
11;fgzﬁ§ - FABHE—+3-
Weed:Cghtrol =~ = - : : Days" R
Si r_r‘&z'fi.ﬁgf([err]-Ib:/a(_:_;_)._ S Tane 11 N after =
Si mazihe: -+ Dipyridyliumsalt One-Week after Application
sprayi hg’ - ~[err] Ib/acre (1/16 | b/ acre) _
7oy A | Hebidddl Y. Weeds 1 -
1470 14| Compoiton | Rdmaining () | Gonl - | oot comiml

TR RS N I A R - S = — '

28 i oh a7 A ga 1 | 30 | WHAT VE|CLAIM < f
' 7| whege Rierr] gnd Rjerr] fchjcan.be thg -sane or -

I S:= L ST
1.- A corposition of mattler having herbi- difjferent, -arfp al kyl grdups -
havigg 1-4 carbon_ ~ . - c ci da%é proferti es andjconpuising a- .

g@iual’ her- .atons; 'Y|[is agyatonjof a93hal oden and Zip an 40 | -
cide as herei nbef.ore_d.efri_)L ned _hnd a4; 4flerr]-7 atopn of fiydrogen or a:

den.: .
sition according td C,aim8, |n ‘
gding to Claim.i1, in whitcR Y hnd Zare Hoth &l ori he” at¥ns.

‘A gyCi dy[i um sguat erfnary 4pal t.

Hding to Cdaim?9, in , . _ i sJone of thef general fdrnula:--
the substituted ulea® ¥ Bonuf-on. 6 45 34 . W

5 1-6, i.n. which the residual herbjcide - N
Lo -h.- . 4 Weeks after Application

opst, [remon | Emb | mree
A’ . 56 “ —
B 6 %6 -
c 53 a -
_ D 56 54 -
A+C B T 70
A+D | 13 87 74
B+C 14 86 66
B+D 16 84 o

_ aple 4 show that the herbicidal effect obtained 1/16 Ib./acre; and the ad i
- us!ni simazine at the rate of 1lb./acre is using the/mixt’ure is se:nainvell‘lglg: 1?%&%
_::;l:- olfess than . that using a mix- to be obtained in good measure up to a date -
on _ simazine _and ~ dipyridylium 28 days from the date of application, '

2. A conpgsi t--|.':o__n:.'.'. .

J\ conposition according to darmg, 1n ' — . Jerr]
the substituted urea is-diuron. - , o120 A
®sition according to -any one of ~ Taswe 12 10 -

. The results obtained from the tests of Ex- salt respe&ively at the rates of ilb./-acr'e and

A

the 4:4[err] - digyripdyl €um puat efgnary [sal t 10.| A fcq;posi, dion .- -

10 .




IS an s-triazine conpound.
13. A co

Rlerr],.. s ch can be the sanme or
havi ng’ o di fferen
the genergl fornula:

3. A conpdsition according to d

0sition according to Claim12*

- where Rand
in which the s-triazine conpound is one
t, are each an al kyl radical having 1-4

_ carbon atons; and X is-an anion.
aim 2, 469,852 15 which R E[err]

or-{rotie= R ncLD{nLr] hae—as—sitb stituents opne Qo mte
hal ogeg-atfons, or : [ Gagk 13 hydr oxyl ,

car boxyl , fal koxy, carboal koxy, carb- . anmyl, N - CL
substitutgd carbanyl orrdr—or-tr - substjtuted am no-

gr oups. - 20 4. A cdopositi oWV EE&BMMing to dhim 1, 2, or.

3, in whigh the anion is a bakoger] or a net h@- Simazine (} Ib/ac). sul phat e
ion.. : after - \theSwnagiper r | 4rdipRidshun saltwhi ch can be the
sane or 5%. : Spraying 5 [A doy i tilon GdBIPAFRG-tb any one of the
different} are each an pl kyl gradidqal hayl ng ffrom a4 precedi ng
clains, i@ which the 4:4[err] - dijpyr- 1-4 ¢arbon atons; apd Ais a '
hal ogen afom 28 idyliumMuateqnary s@kt is 4|41 - '

di pyridyl fum 14. A conpositjon adqcordiggg to|d ai m 33, .

di met hosu}f phat e. i which the s-tfiazine conpound
I s simazi pe. 28 q. A cd@nposilti on a8&ordingfto any one-of
15. A conposition of nalTer conpri-stng a  o0- . Clainms 1-4,
o b Jhe 4 fuar WhRASLUM XU eopl & 4, RN 6 b T o

di met hosuf ph- 1, A composition of mattedl eV RABLY dﬁ@je t, art Bkyl abing 1—4 carbon '
di pyridyl} um cidaltproperties antd camipdising a residual her-  atomg (¥ is@h atom| of larhplogenhydl Zdxanet40y |
di chl oridf. ® bicide as hereinpefore) d tapdre 41 4* mastorof kydreganjog i 7. A

5
conposi tifon a@@ﬁ?ﬂt’@&&fm:
di met hos which the 4: 4! - dipyridyli
phat e and di uriee of the general formula: —
urea. . 17. A conposit
8. Aco ccopdi
di pyri dyl )
one havi 1
18. "A cof
m xt ure ¢
[err] :
19. A co{ositibmo&m}mﬂﬁdn

of

i

osition a
i ure di me
g the ate and sim
posi

f 4:

m xt ur e B béf'g
Rhydr oxet hyl
20. ‘A cofposi tanQf) ML s ca
TABLE 13 substituted amino groups.

20 4. A composition according to

G0 Wlaim
&y
i on of matt il &sempoite ding
ai X7, in VHShkgs teg, | dpuron.
e e
‘carbonn atoms; and X is an anion.

il e i gk &

! e’m;f‘@“’
tEn

. A co hggdl I
o ARG
t NJ 10! AicORpositith Wrdify o Qaim®5 indual .
65 which @ Butstiied uga & Sodushi t ut edts
to Claim 9, in

50

is an s-triazine @@pendl f or mul a:
13. A composition according to Claimx 12, -

[ in v! ich_thefotriazi.ne compound is one having

yg’{‘e lF’mldilo'(':nl‘*ﬁhdri de and nonuron. .
| ClaifRQ2, dn '
haye as suber r ]

atoms, or s
carb- N’
)

\ N
(b il - R, /@-Nu-a,,
' - N

Claim 1, 2, or

rising a

75

3, in which the anion is a halogen or a metho-
sulphate ion.

5. A composition according to any one of the
preceding claims, in which the 4:4* - dipyr-
idylium quaternary salt is 4: 4! - dipyridylium
dimethosulphate.

6. A composition according to any one of
Claims 1~4, in which the 4: 4* - dipyridylium
quaternary  salt is  4:4' - dipyridylium
di - B - hydroxyethyl dichloride.

7. A composition according to any one of
the preceding claims, in which the residual
herbicide is a substituted urea.

8. A composition according to Claim 7, in
which the substituted urea is one having the
general formula: —

4 "JRa.
e
Y _ R3

25

10

WG ke

35

whei-e R, and R;, which can'be the same or
different, are each an alkyl radical having from

" 1—4 carbon atoms; and A is a halogen atom.

14. A composition according to Claim 13,
in which the s-triazine compound is simazine.
. 15. A composition of matter comprising a
mixture of 4:4' - dipyridylium dimethosulph-
ate and monuron. )

16. A composition of matter comprising a
mixture of 4:4! - dipyridylium dimethosul-
phate and diuron.

17. A composition of matter comprising a
mixture of 4:4* - dipyridylium dimethosulph~
ate and simazine,

18. A composition of matter comprising a
mixture of 4:4* - dipyridylium di - 8 -
hydroxyethyl dichloride and monuron.

19. A composition of matter comprising &
mixture of 4:4* - dipyridylivm di - 8 -
hydroxyethyl dichloride and diuron. .

20. A composition of matter comprising a

55

65




Weed Contr
Si mazi ne (

Si mazi ne + Dipyridylium salt

sprayi ng. [eu] I b/ acre (1/ 16 1'b/ acre)

5 ~

14 &

21 HIIIIIl Il IIIII 1l I!II o
|2%__, 965,852 VHAT VE GLAI M-
1. A comaocltlon of matter havi ng herbl'rnmju:fferent are al kyl groups

havi ng 4 :_car.bon _ : ci dal propert i es and conpri si ng a;
resi-dual hdr- . atoms; Y S _an at o a nal n?& Z 15 an] 40 .

5 “bici de s-.her ei nbeforje defi nedrlnd a 4 4] - ataomof ydrogen--or_. a
hal ogen. 4 ’ ~ Dags pyr dyli um quat es'malny(ismyat:.) , 9.0
A corrp05|t|on according |t o m 8} i ine + Dipyridylivm salt |* > A - - .-
conpositioff according to_Qf _in TIN(PTS o .ang/lf Bfasrehot b chiorine

atons.  p whizch the 4: 4 err]f - di pmi dyl i um quat ernary-
salt - 10. fA conposition accordingjto Caim9g, in : is -
one of - thejgeneral formf a: - ¥hich [t he suﬂét itutefl urea is
nonuron. - 45 21 31 '83

11. Acorrp)5|t|on according to Cajm?9, in _

[err] (1 whi & thelsubs#l tuteld urea &s diur¢n.

12, A: corrp)S|t|on according to any-one of .. - TO

Clains. 1-6f in Wokah wRerAfgisiual

Is an S- tr§azines, CA IankYo: of matter having herbi-. erent, are alkyl groups having 1—4 carbon

13. A conppsit IC@# mapggq:sdnd]g)mpgm@ aaresidudlher- atoms, Y is an atom of a halogenhied & iRmarf@ - :
Rerr],.. L npynpﬁum sk %&’d a‘i‘h“vﬁwi‘ f@"t’%ﬂ&fl“h@% Qund |s one .
having .- 2. Acomposmona Ert(?amm bl Yéﬁxr:i w xﬁg&f g 1- 4
t he - gener} f Orwhith aie 44! - dipyridylium quaternary saleCar mééin dxﬂ% 1oSClai 93 ON.

3. A conpositi dyengefclsrgeierabfotnpilaC-ai m 2, i n - which the su mte urea is monuron. 4515
whi ch R err] or both Rand R err] have aﬁulg sﬂggﬁgﬁmﬁ%ma’m9 in
stituents jone or nore Qe al onsiXor 12. A composition accordin X of
carboxyl, falWoxy, &a *@ GAir By Claims 1—6, in which idualNherbicide .
substitutdd carbanyl or d| ri - lsans-tnazmecompouxﬂugst i tlantlag lzzimﬁﬁo '
groups. 05|t| WP Op) (FCCORYING)| 18, j 2, Or
3, inwhi ch th%’,ﬁrﬁh}bﬁf&%ﬁﬂhﬁg{m M mﬁ fo"m“m“"mw““ 15 one havigg phate
lon.. carbon atoms; and X is an ani ere Rierr]®an err] ‘whi ch.can be the-

sa_rre or b5f
t he
precedi ng
Is a halo

di pyridyl um _‘Ettbsutmed: Soups.0N accordl ng to daim'l
di met hosu 93 A composition according to Claim 1,2,0r j  whij ch the s triazine corrpourrd
. Co in which the anion is a halogen og-a metho- o
i's simazi 19 sulphate ion. COPHRRSR, [dn@ R, AFRA dh BY tleQadYr 063E.
of : 15. FA COITDDS\I dompusitied actbRdidg® a:QQiHH’f bRl N{ifetent, Gl each an alkyl radical having from .
Claims 1-§, inPridog came, i wifichrihd 4:4* didipyr-i diy+4 carbon awingitand @ ioh hafogdd epm] - . - -
di pyri dyl ngs % wﬁr salt is 4:41 - dlpyndyhum 14. A composmon according to Claim 13, :
- dunethos in which the s-triazine compound is simazine,
: 6. A composmon according to any one of 15. A composition of matter comprising a 60
 Claims 1—4, in which the 4:4* - dipyridylium mixture of 4:4* - dipyridylium dimethosulph-
quaternary  salt is 4:4' - dipyridylium ate and monuron. .
and 30 di-B- hydroxyethyl dichloride. . 16. A composition of matter comprising a
‘ned .~ .71.-A composition according to any one of mixture of 4:4' - dipyridylium dimethosul- '
low 10 . _the. preceding claims, in which the residual phate and diuron. 65
fate . " herbicide is a substituted urea. 17. A composition of matter comprising a

ol Days

[err] IDb/lac). after

her bi ci- d%;;re R. and R,, which can be the same or

3. A composition accordmg & Clafe 20#pOSi ti on according to any one- of
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.. 8. A composition according to Claim 7, in
35 which the substituted urea is one having ’the
~ general formula: —

Z. E 'R.
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mixture of 4:4* -
ate and simazine,
. 18. A composition of matter comprising a _
- mixture of 4:4* - dipyridyliom di - 8 - 70
_ hydroxyethyl dichloride and monuron. .
19. A composition of matter comprising a .~
mixture of 4:4* - dipyridylium di - 8 -
hydroxyethyl dichloride and diuron,

dipyridylium dimethosulph-~
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quaternary salt is 4:4[err] - dipyridylium ate and nonuron. 30 di
-[err] - hydroxyethyl dichloride. 16. A conposition of natter
conprising a 7 A corrp05| tion according to an )
di py '|"':dyJ*| um d| nmet hosul - . the pr ecedi.ng cI ainms, in whi ch

il ' phate and d| uron. 65 "her Biicit de ‘i s a

‘L 17. A corrp05| tion of matter conprising a
‘cenp05|t|on according to Claim?7, in mnixture of 4:4[err] - '
di. py'r‘l"fﬂy| ijum di met-hogyl ph- 35 9\%]&5@ the subst.i tut ed .urea is-
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