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comprising an aqueous solution of a INUSTRIES LIMITED, Imperial
salt of a herbicidial bipyridylium quaternary Chemical House, Millibank,
London SWIP            cation, which contains an odourant compris- 5
3JF, a British Company, do hereby declare         ing- an alkyl pyridine.
The unpleasant smell 5  the invention, for which we pray that a
of the odourant acts as a warning that the     50 patent may be granted to
us, and the method           composition is not a beverage. by which it is
to be performed, to be par-                 Preferably the composition also
comprises ticulrly described in and by the following              a
surface-active agent. Preffered salts of statement:
herbicidal bipyridylium quanternary cations This  invention  relate to
concentrated             for use in the compositions of the invention   55
herbicidal compositions containing a                   are those of the
following formulae:- herbicidal bipyridylium quaternary salt as an active
ingredient. Following the discovery of the insecticidal j  properties of
DDT and the synthesis of the 15  hormone type weedkillers exemplified by
2,4-                              [err] dichlorophenoxyacetic acid, a large
range of pesticides has been developed for agricultural use in the control
of fungal and insect pests 0  and weeds. While these substances are neces-
arily toxic to certain forms of life, when used with due care and in
accordance with governmentally approved codes of practice, they present no
hazard tO human life. How- 25  ever, in spite of efforts to encourage those
wherein [err] and [err], which may be the same 60 concerned  with
pesticides to adopt safe               or different, stand for alkyl
radicals of from handling practices instances of misuse of              1
to 4 carbon atoms which may be substi- pesticides do occur. One particular
unsafe             tuted by hydroxy, halogen, carboxyl,lower practice in
the case of liquid pesticides is           alkoxy, lower alkylcarbonyl,
lower alkoxy- 30  for an operator to transfer a small amount
carbonyl, carbamyl or N-lower alkyl sub-   65 of the concentrated pesticide
to a domestic            stitued carbamyl; [err] represents an container
such as a beverage bottle for sub-           anion and n is an integer from
1 to 4 inclu- sequent use at home. The risk attached to              sive.
By lower alkoxy, alkoxycarbamoyl, this practice is of course that a child
or in-         alkylcarbonyl or alkyl, we mean radicals con- radicals con-
35  cautious adult coming upon the bottle may              taining an alkyl
group of 1 to 4 carbon atoms;   70 swallow the contents with possiblly
serious            this definition applies in the claims at the
consequences.                                          end of this
specification. A method  of formulating  concentraed aqueous solutions of
herbicidal bipyridylium      bipyridylium quaternary  cations are those 40
quaternary salts has now been devised which        listed below:- reduces
the likelihood of accidental swallow-  1,1'-ethylene - 2,2'-bipyridylium
dibro- ing of herbicides in the circumstances des-    mide (diquat
dibromide) cribed above.                                  1,1'-dimethyl -
4,4' - bipyridylium di- '1       According to fth  present invention, there
chloride (paraquat dichloride) 



45    is provided a concentrated herbicidal com-    2
1406,881                                        2 1,1' - di - 2
hydroxyethyl - 4,4' - bi-      specification therefore relate to the amount
65 pyridylium dichloride                        of herbicidal bipyrodylium
quaternary cation 1 - (2 - hydroxyethyl) - 1' - methyl - 4,4'-   unless
otherwise stated. bipyridylium dichloride                      The amount
of herbicidal bipyridylium 5    1,1 - di - carbamoylmethyl - 4,4' -
bipyridy-  quaternary cation present in the compositions lium dichloride
of the invention is preferably from  0.5 to  70 1,1' - bis - NN -
dimethylcarbamoylmethyl-     3.0 pounds per Imperial gallon (50 grams 4,4'
- bipyridylium dichloride               to 300 grams per litre) and more
preferably 1,1' - bis - NN' - diethylcarbamoylmethyl-     from 1.0 to 2.5
pounds per Imperial gallon 10     4,4' - bipyridylium dichloride
(100 to 250 grams per litre). 1,1' - diacetonyl - 4,4' - bipyridylium  di-
Surface active agents may be cationic, non-  75 chloride
ionic or anionic. Generally speaking cationic 4,1' - diethoxycarbonylmethyl
- 4,4' - bi-     and non-ionic surface-active agents are pre- pyridylium
dibromide                         ferred to anionic surface active agents
for 15   1,1' - diallyl - 4,4' - bipyridylium dibro-    use in the
compositions of the invention, mide
since the latter may interact undesirably with  80 the bipyridylium
quaternary salt in the com- The names in brackets alongside some of
position. Examples of non-ionic  surface- the compounds in the above list
are the        active agents for use in the compositions of accepted common
names for the cationic por-    the invention include the condensation pro-
20   tion of these compounds. Thus- "paraquat"      ducts of ethylene oxide
with alkyl phenols  85 is the common name for the 1,1' - dimethyl-    such
as octylphenol, nonylphenol and octyl- 4,4' - bipyridylium  cation.
Paraquat is a     cresol. Other non-ionic agents are the par- particularly
preferred bipyridylium cation for tial esters derived from  long chain
fatty use in the compositions of the invention.      acids and hexitol
anhydrides, for example 25     Since the herbicidal effect of a bipyridy-
sorbitan monolaurate; the condensation pro- 90 lium quaternary cation is
independent of the   ducts of the said partial esters with ethylene nature
of the associated anion, the choice of  oxide; and the lecithins. the anion
is a matter of convenience, depend-    The amount of surface-active agent
pre- ing, for example, on cost. Preferably the      sent in the composition
is preferably from 30   anion is one which gives rise to a salt of     20
to 100 grams per litre of the composition. 95 convenient water solubility.
Examples of       Examples of cationic surface agents include anions, which
may be mono- or polyvalent,      quaternary salts, for example the
substances include acetate, benzenesulphonate, benzoate,   sold under the
Trade Mark "Arquad" and bromate,   bromide,   butyrate,  chlorate,
"Duoquad". 35   chloride,  citrate,  formate,  fluorosilicate,    The alkyl
pyridine used in the composi- 100 fumarate, fluoroborate, iodide, lactate,
malate,tions of the invention may be for example a maleate, methylsulphate,
nitrate, propionate,   pyridine substituted by one, two or three phosphate,
salicylate, sulphamate, succinate,   alkyl radicals. The alkyl radical is
preferably sulphate,  thiocyanate,  tartrate,  and  p-    a lower alkyl
radical, containing from one to 40   toluenesulphonate. The salt of the
herbicidal  four carbon atoms. Preferred alkyl pyridines 105 bipyridylium
cation may be formed from  a     for use in the compositions of the
invention number of similar anions or mixtures of dif-   are  methyl
substituted   pyridines,  for ferent ones. A  salt having any particular
example 2-, 3- and 4- picoline, the dimethyl desired anion may be prepared
either by        pyridines  (lutidines)  and  the  trimethyl 45   direct
synthesis from reactants which include  pyridines (collidines).
Conveniently a mixture  110 the desired anion, or by exchanging the
of alkyl pyridines may be used in the com- anion of a previously prepared
salt for the    positions of the invention, for example the preferred anion
by methods well known in        commercially available mixture of pyridine
the art, for example by passage of a solu-     derivatives obtained as a by
product of the 50   tion of the previously prepared salt through
purification of pyridine derived from  coal 115 an ion-exchange resin. For
reasons of con-      tar. This mixture is referred to as 'pyridine venience
and economy, the chloride anion is     base'. A prefered pyridine base is
that de- a particularly preferred anion.                 noted by the code
number 95/180, and con- 



Since the characteristic herbicidal activity forming to the specification
laid down in 55   of a  salt of a herbicidal bipyridylium        British
Standard No. 3099 of 1969, pub- 120 quaternary cation resides in the cation
only,   lished in 1970 by the British Standards In- it is customary to
quote concentrations of      stitute. This mixture has a boiling point
active ingredient and rates of application in  range substantially from
[err] to [err]. terms  of  the  amount  of  bipyridylium       The
compositions of the invention are con- 60   quaternary cation used, thus
avoiding the in-  centrates which may be conveniently trans- 125
convenience of having to quote different       ported and stored, and which
may be diluted application rates for different salts of the   with water as
required to form a solution of same bipyridylium quaternary cation. Appli-
suitable strength for application when re- cation rates and concentrations
quoted in this quired for use. As noted above, the concent-    3
1,406,881                                        3 rates may contain for
example from 50 grams  tion is therefore very much reduced as com- to 300
grams per litre of herbicidal bi-  pared with the risk when a concentrated
pyridylium quaternary cation. The choice of  aqueous solution of a
herbicidal bipyridylium an odourant for a composition of this kind  cation,
which is odourless and highly fluid, 5  is by no means a simple matter.
Many sub-  is negligently placed in an unlabelled bottle.  70 stances are
not miscible with or soluble in    Examples of gelling agents include gel
solutions of bipyridylium salts of this con-  forming   water-soluble
polymers,  finely centration with the result that the excess of  divided
silica and finely divided alumina. odourant floats on the surface of the
con-  The compositions may also comprise a sur- 10  centrate. This results
in uneven distribution  face-active agent in addition to the gelling  75 of
the odourant when the concentrate is re-  agent and odourant. packed  into
small containers from  bulk.    A preferred gelling agent is a combination
Insoluble substances are therefore unsuitable  of borate salt with xanthan
gum. Xanthan as odourants. Furthermore, the odourant gum is a water-soluble
polysaccharide which, 15  must not react chemically with the active  when
dissolved in water containing a borate  80 ingredient,  or  otherwise
impair  the  salt (e.g. sodium  metaborate) forms a gel. herbicidal
properties of the latter. Since  Xanthan gum is obtained by bacterial fer-
many months may elapse between the formu-  mentation as described for
example in column lation of herbicidal concentrate and its use, 2, lines 13
to 65 of U.S. Patent 3,326,733, 20  it is essential for the odourant not to
deterior-  which description is herein incorporated by  85 ate on storage.
reference. A preferred form of xanthan gum Examples of substances
considered to pro-  is that sold under the Trade Mark "Kelzan". duce too
weak an odour to be satisfactory  The strength of the gel can be varied by
deterrents when mixed with solutions of  varying the amount of xanthan gum
and 25 herbicidal bipyridylium  salts include glacial  borate salt used in
the solution.      90 acetic acid, formic acid chloronaplhalene, 2,4-
The amount of gelling agent used in the diehllorplienol, Jeye's Fluid,
methyl nonyl  compositions according to the invention is kelone, valeric
acid, "Renardine", ("Renar- preferably from  3 to 350 grams per litre.
dine" is a Trade Mark for a fox repellent),  Gcnerally speaking, the amount
of gelling 30 "Pinc" disinfectant ("Pinc" is a Trade Mark),  agent is from
3 to 5 grams per litre when  95 crude fuel oil, diesel oil, crude fish oil,
and  a  watersoluble  polymer is  used, while creosote. Some of these (e.g.
crude fish oil,  greater amounts, for example  from  150 diesel oil,
creosote) were in any case un-  grams to 300 grams, are used when the gell-
suitable because they were immiscible with  ing agent is a finely divided
solid. When 35  the herbicidal concentrate.                xanthan gum is
used, the preferred amount 100 Compositions according to the invention  is
from 3 grams to 15 grams per litre, in preferably contain from 5 grams to
20 grams  combination with from 50 to 1000 parts per of the alkyl pyridine
or mixture of alkyl  million by weight of the composition of pyridines as
the odourant per litre of the  sodium metaborate or an equivalent amount 40
composition. Preferably the amount of alkyl of another borate salt.
105 pyridine or pyridines used is from 10 grams    When xanthan gum and a
borate salt are to 20 grams per litre of composition.      used in
combination as the gelling agent, The invention also provides compositions
the strength of the gel varies somewhat with which, in addition to an
odourant, further  the pH  of the solution, the gel being less 



45  comprise a gel-forming amount of a gelling  rigid at low values of pH.
In general, it is 110 agent, which is included in the composition
preferred that the pH of the solution should in order to render it
thixotropic. Thixotropic  not be less than 6. High values of pH are
compositions are less likely to be swallowed  preferably also avoided since
these have an by accident, since on standing they form a  adverse effect
upon the storage stability of 50  gel and will not pour unless vigorously
bipyridylium salts. A preferred range of pH  115 shaken to break down the
gel. Thus, if a  values for compositions containing xanthan thixotropic
herbicidal composition compris-  gum and borate as a gelling agent is from
ing an aqueous solution of a salt of a  6 to 9. A  particularly preferred
range is herbicidal bipyridylium salt containing a gel-  from 6.5 to 7.5
inclusive. 55 forming amount of a gelling agent, together    The inclusion
of the odourant in composi- 120 with  an  odourant comprising  an  alkyl
tions according to the invention has no pyridine, is placed  in  a. narrow
necked  adverse effect upon the herbicidal activity of beverage bottle, for
example a beer bottle, a  the compositions. The invention is illust- person
finding the bottle will be warned by  rated by the following Examples. 60
the smell of the odourant that the contents are not a beverage. A second
warning will be given by the failure of the contents to
EXAMPLE 1                    125 pour  out  until  the  bottle  has  been
This Example illustrates a composition vigorously shaken. The risk of
accidental  according to the invention which comprises 65 swallowing of the
composition of the inven-  a gelling agent in addition to the pyridine
1406,881                                         4 4 base added as
odourant. The composition    WHAT WE CLAIM  IS: - comprises the following
ingredients.        1. A concentrated herbicidal composition, comprising an
aqueous solution of a salt of a Ingredients         Amount in Grams
herbicidal bipyridylium  quaternary  cation, 65 Paraquat concentrate
X         which contains an odourant comprising an 5    ""Kelzan" (added as
1%                  alkylpyridine. solution in water)          0.4
2. A composition as claimed in claim 1, Sodium metaborate             0.014
in which the salt of the herbicidal bi- Lissapol NX                   1.1
pyridylium  cation is a compound of the  70 DS 4392
4.1       formula:- 10    Pyridine base 95/180          1.0 Silcolapse 5000
0.01 Water                    to  100 ml. In  the above table, x represents
the           [err] amount of paraquat concentrate necessary to 15 give 2
pounds of paraquat ion per Imperial gallon (200 grams of paraquat ion per
litre). Paraquat concentrate is an aqueous solution of paraquat dichloride
containing 25%  to                   [err] 30% by weight of 1,1' - dimethyl
- 4,4' - bi- 20  pyridylium cation. "Kelzan" is a Trade Mark for xanthan
gum, which is a complex polysaccharide gum. "Silcolapse" is a Trade Mark
for an anti-  wherein R and [err] which may be the same or  75 foaming
agent comprising a silicone derivative.  different, stand for alkyl
radicals of from 1 25    "Lissapol" NX is a Trade Mark for a sur-  to 4
carbon atoms, which may be substituted face active agent comprising a
condensate of  by hydroxyl, halogen, carboxyl, lower alkoxy, from 7 to 8
molar proportions of ethylene  lower alkylcarbonyl, lower alkoxycarbonyl,
oxide with 1 molar proportion of p-nonyl-  carbamoyl, or N- lower alkyl
substituted  80 phenol.                                   carbamoyl; [err]
represents an anion and 30    DS 4392. This is a code number for a  n is an
integer of from 1 to 4 inclusive. surface-active agent comprising a mixture
of    3. A herbicidal composition as claimed in amines derived from soya
bean fatty acids  claim 1 or claim 2, wherein the salt of the 



and commercially available under the name  herbicidal bipyridylium
quaternary cation is  85 of "soya amine", condensed with approxi-  a
compound of the formula:- 35  mately 15 molar proportions of ethylene
oxide. The composition described above was pre- pared by simple agitation
of the ingredients together and was sufficiently fluid when pre- 40  pared
to be poured into containers. On stand-  wherein X is an anion. ing for 15
to 20 minutes the composition    4. A composition as claimed in any one of
formed a gel and was not pourable unless  the preceding claims wherein the
amount of 90 vigorously shaken.                        the herbicidal
bipyridylium cation present in the composition is from 50 to 300 grams per
EXAMPLE 2    litre 45    This Example illustrates a composition       5. A
composition as claimed in any one according to the invention which
comprises of the preceding claims which further com 95 a concentrated
aqueous solution. The com- prises a surface active agent. position
comprises the following ingredients. 6. A composition as claimed in any one
Ingredient             Amount in grams  of the preceding claims wherein the
alkyl- 50    Paraquat dichloride solution           pyridine used as the
odourant comprises a containing 25-30%  paraquat           methylpyridine.
100 containing [err] paraquat            7. A composition as claimed in any
one of Sodium  benzoate            2.0       the preceding claims wherein
the odourant Sodium  benzoate             1.3       comprises a mixture of
alkyl pyridines hav- 55        DS 4392                   4.1       ing a
boiling point range of from  140 to 105 Lissapol NX                   1.1
8. A composition as claimed in any one of Pvridine base 95/180          1.0
the preceding claims wherein the odourant Silcolapse 5000
0.01      is present in the proportion of from  5 to 20 grams per litre of
the composition. 60  Where x gives 200 grams of paraquat ion    9. A
composition as claimed in any one of 110 per litre.
the preceding claims which further com-    4
1,406,881                                        4 base added as odourant.
The composition    WHAT WE CLAIM  IS: - comprises the following
ingredients.         1. A concentrated herbicidal composition, comprising
an aqueous solution of a salt of a Ingredients          Amount in Grams
herbicidal bipyridylium  quaternary  cation, 65 Paraquat concentrate
x         which contains an odourant comprising an 5    "Kelzan" (added as
1%                   alkylpyridine. solution in water)          0.4
2. A composition as claimed in claim  1, Sodium metaborate
0.014     in which the salt of the herbicidal bi- Lissapol NX
1.1       pyridylium  cation is a compound of the  70 DS 4392
4.1       formula: - 10    Pyridine base 95/180          1.0 Silcolapse
5000               0.01 Water                    to  100 ml. In  the  above
table, x represents the amount of paraquat concentrate necessary to 15
give 2 pounds of paraquat ion per Imperial gallon (200 grams of paraquat
ion per litre).                    [err] Paraquat concentrate is an aqueous
solution of paraquat dichloride containing 25% to 30% by weight of 1,1' -
dimethyl - 4,4' - bi- 20  pyridylium cation.
X "Kelzan" is a Trade Mark for xanthan gum, which is a complex
polysaccharide gum. "Silcolapse" is a Trade Mark for an anti-  wherein R
and [err], which may be the same or  75 



foaming agent comprising a silicone derivative.  different, stand for alkyl
radicals of from  1 25    "Lissapol" NX is a Trade Mark for a sur-  to 4
carbon atoms, which may be substituted face active agent comprising a
condensate of  by hydroxyl, halogen, carboxyl, lower alkoxy, from 7 to 8
molar proportions of ethylene  lower alkylcarbonyl, lower alkoxycarbonyl,
oxide with 1 molar proportion of p-nonyl-  carbamoyl, or [err] lower alkyl
substituted  80 phenol.                                   carbamoyl; [err]
represents an anion and 30    DS 4392. This is a code number for a  n is an
integer of from 1 to 4 inclusive. surface-active agent comprising a mixture
of    3. A herbicidal composition as claimed in amines derived from  soya
bean fatty acids  claim 1 or claim 2, wherein the salt of the and
commercially available under the name  herbicidal bipyridylium quaternary
cation is  85 of "soya amine", condensed with approxi-  a compound of the
formula:- 35 mately IS molar proportions of ethylene oxide. The composition
described above was pre-             [err] pared by simple agitation of the
ingredients together and was sufficiently fluid when pre- 40  pared to be
poured into containers. On stand- ing for 15 to 20 minutes the composition
4. A composition as claimed in any one of formed a gel and was not pourable
unless   the preceding claims wherein the amount of  90 vigorously shaken.
the herbicidal bipyridylium cation present in EXAMPLE 2
the composition is from 50 to 300 grams per litre. 45    This Example
illustrates a composition    5. A composition as claimed in any one
according to the invention which comprises       of the preceding claims
which futher com-    95 a concentrated aqueous solution. The com-  prises a
surface active agent. position comprises the following ingredients.   6. A
composition as claimed in any one Ingredient             Amount in grams
of the preceding claims wherein the alkyl- 50    Paraquat dichloride
solution           pyridine used as the odourant comprises a containing
25-30%  paraquat           methylpyridine.                            100
cation                      x           7. A composition as claimed in any
one of Sodium  benzoate              2.0       the preceding claims wherein
the odourant Sodium metaborate             1.3       comprises a mixture of
alkyl pyridines hav- 55    DS 4392                       4.1       ing a
boiling point range of from  140 to Lissapol NX                   1.1
[err].                                     105 Pyridine base 95/180
1.0         8. A composition as claimed in any one of Silcolapse 5000
0.01      the preceding claims wherein the odourant Water
to 100ml is present in the proportion of from 5 to 20 grams per litre of
the composition. 60  Where x gives 200 grams of paraquat ion    9. A
composition as claimed in any one of 110 per litre.
the preceding claims which further com-    5
1,406,881                                        5 prises a gel-forming
amount of a gelling  a combination of xanthan gum with a borate agent.
salt.                                      10 10. A composition as claimed
in claim 9    12. Herbicidal. compositions substantially wherein the amount
of gelling agent present  as hereinbefore described, with reference to 5
in the composition is from 3 to 350 grams  the Examples. per litre. l1. A
composition as claimed in claim 9 or           J. E. DOWNES, claim 10
wherein the gelling agent comprises       Agent for the Applicant Printed
for Her Majesty's Stationery Office, by the Courier Press Leamington Spa,
1975. Published by The Patent Office, 25 Southampton Buildings, London,
WC2A 1AY, from which copies may be obtained.    


