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Thls mventmn is concerned with new bis-
dithio-carbamate derivatives otherwise re-
ferred to herein as oniom metal bis-dithiocar-
bamate chelates and pesticidal compositions
containing them.

In accordance with the present invention
there is provided a process for the preparation
of onium metal bis-dithiocarbamate chelates
which comprises reacting in solution:

(1) a bisdithiocarbamate of the formula

i
A-(-NHC—S—Z),

where A is a phenylene or C—C; alkylene
group and Z is a cation.

(2) a source of one or more of the following
metal ions, namely cadmium, cobalt, copper,
iron, manganese, nickel and zinc ions, and

(3) an onium salt where the onium group is
a morpholinium, imidazolium, (C,—C,)-alkyl
imidazolium, 1 - (2 - hydroxyethyl) - 2 - N-
alkylcarbamoyhmldazolmmm wherein  the
alkyl is 1 to 24 carbon atoms, N-(C,—C,)
alkyl pyridium, alkylene-diammonium wherein
the alkylene is 2 to 6 carbon atoms, the group

[Price 5s. 0d. (25p)]
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taining up to 12 alkyl carbon atoms, hydroxy-
alkyl of 1 to 4 carbon atoms, or hydrogen
except that, when R, R? and R® each repre-
sent hydrogen, R* must be a group other
than hydrogen or methyl; the group

RG
I
R*—P—R"

l
R8

wherein R®, R% R and R® represent, individu-
ally, alkyl of 1 to 24 carbon atoms, monoalkyl-
amino and dialkylamino groups wherein the
alkyl radicals contain from 1 to 24 carbon
atoms, or aryl particularly phenyl, benzyl and
alkyl-substituted benzyl containing up to 12
alkyl carbon atoms,

The novel compounds provided by the in-
vention, which may be more shortly termed
“ onium metal chelates.” are thought to be
of the formula:

0 {[4-4md—5)z] amp6c)
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alkyl pyridinium, alkylenediammonium wherein
the alkylene is 2 to 6 carbon atoms, the group

The above reaction can be illustrated by the
following schematic equation:

R* ﬁ
R‘—IEI—R3 M Z) + A-(-NHC—S8—Z-)-, + YX) —
RI“ §
Y {[A-6mc~5)z] aMol }
wherein R?, R2, R® and R* represent individu- a [ < ) 2]a b() ¢ 65
20 ally alkyl of 1 to 24 carbon atoms, cycloalkyl
particularly cyclohexyl, aryl particularly . .
phenyl, benzyl, alkyl-substituted benzyl con- wherein the symbols A, M, X, Y, Z, 3, b, ¢
taining up to 12 alkyl carbon atoms, hydroxy- and d are as previously defined and Z’ is a
alkyl of 1 to 4 carbon atoms, or hydrogen cation. The bisdithiocarbamate salt must
25 except that, when R, R? and R?® each repre- be one which has enough solubility in the re-
sent hydrogen, R* must be a group other than action mixture for the reaction to occur. The 70
hydrogen or methyl; the group pretf:lrred soluble salts are those of the alkali
metals.
R® Usually, and preferably, this reaction is
| carried out in water solution; however, sol-
R5—P—R’ vents such as methanol, ethanol and isopro- 75
[ panol can also be utilized. There are instances
R® where the onium salt has limited solubility in
water and for these it is preferable to dissolve
wherein R?, R¢, R” and R® represent, individu- the onium salt in an appropriate solvent, such
30 ally, alkyl of 1 to 24 carbon atoms, monoalkyl- as alcoholic solvents, for addition to the bis- 80
amino and dialkylamino groups wherein the dithiocarbamate. It is preferred to have the
alkyl radicals contain from 1 to 24 carbon bis-dithiocarbamate/onium salt mixture in
atoms, or aryl particularly phenyl, benzyl and solution before addition of the transition metal
alkyl-substituted benzyl containing up to 12 salt. In certain situations, it may be desirable
35 alkyl carbon atoms. to effect the reaction in a solvent such as g5
Typical (C,—C,)-alkyl substituents as re- dimethylsulfoxide and then add sufficient
ferred to above are methyl, ethyl, propyl, iso- Wwater so as to precipitate the onium metal
propyl, butyl, fert-butyl, 2-methylbutyl, sec- chelates therefrom. Numerous modifications
pentyl, 1,1-dimethylbutyl or hexyl. Most of and variations evident to one skilled in the
40 the common anions (X) will complex with the art may be employed within the general con- 90
metals (M). Typical X groups are the halides, cept of the subject process. For example, cer-
cyano, thiocyano, nitrate, sulfate, phosphate, tain amine hydrochlorides are liquid at room
acetate and oxalate. X is preferably a halide temperature. Where such an amine hydrochlor-
or mixture of halides. ide is used for the Y salt, an excess of this
45 Typically Y is the group material may be used as the reaction medium 95
either by itself or in conjunction with a
Rz small amount of an additional solvent to pro-
[ mote the requisite solubility of the other re-
R*—N—R?® actants.
| The formation of the onium metal chelates 100
R* proceeds satisfactorily at temperatures in the
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amount of onium sa sed on th?ﬁs thfo—
I carbamate is one-half mole equivalent. In those
cases where a halogen (X). is present in the
product, a molar equivalent is the theoretical
quantity. Excess reagents may be used.

The most usual product formed corresponds
to the structure

O { 4-md-9) i)

wherein ¢ is 1 or 2 and the symbols A, M
and Y have the previously defined meanings
and M’ may be the same as M or may be a
different metal ion selected from the same
group of metals specified above for M.

In order to obtain these products, the
theoretical amount of metal salts used based
on the bis-dithiocarbamate is three-fourths
molar equivalent. Mixtures of metal salts may
be used and the same theoretical quantity of
the metal salt combination applies. Excesses of
the metal salt reactant based on the bis-dithio-
carbamate may be used and the excess amount
is governed by economic and other considera-
tions. For example, excesses of metal salt such
as copper sulfate or nickel sulfate can be used.
The use of such excess metal salts will result
in a mixture of a product of the invention
with unused metal salt. An excess of copper
sulfate is useful for application to grapes and
similar crops while the mixture with excess
nickel sulfate may be applied to cereal grains.

The formulae given herein for the onium
meta} chelate do not indicate an exact chemi-
cal structure by any means; however, it is
believed that the metal is present in two main
types of bondings. Primarily, the metal forms
an ionic bond with the bis-dithiocarbamate
radical and, secondarily the metal forms a
complex, chelate or coordinate bond with the
onium group(s). These two types of bondings
have different energy levels and the different
metals have different salt-forming and com-
plexing abilities. It is possible to form onium
metal complexes according to the invention
wherein the same metal is present in both
bonding forms or to form compounds wherein
different metals are used for each of the two
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which are thought to correspond to the
structure

Y [A -{”ﬁj«s-)e F,]

Accordingly, for this type of onium metal
chelate, the theoretlcal amount of ferric and
manganese salt is one-half molar equivalent
based on the bis-dithiocarbamate., Products of
these types may be represented by the formula

73 [A—(/f//:';—s)‘, M]

wherein Y, A and M are as previously defined
and f is 1 when M is trivalent and 2 when
M is divalent.

It was found that when ammonium salts,
ie., NH,-salts, were used, an onium metal
chelate did not form, but only the metal bis-
dithiocarbamate was obtained. When mono-
methylammonium salts, i.e., CH,NH,~ salts,
were tried in the reaction a mixture of metal
bis-dithiocarbamate and onium metal chelate
was obtained.

The concentration of the solution of the
combined bis-dithiocarbamate and onium salt
is limited only by the solubility of these re-
actants in the reaction solvent. Satisfactory
results have been obtained wherein the con-
centration of solids has been varied from 2%,
to 35%,.

Completion of the reaction is usually indi-
cated by formation of a precipitate which con-
stitutes the product being prepared. This
precipitate may be recovered from the reaction
solution by means well known to one skilled
in the art, Typically, this will involve filtra-
tion and then drying at elevated temperatures
in vacuum. Yields of 90 to 100/, of theoretical
are normally so obtained. In addition to filtra-
tion, means such as centrifugation, settling
with subsequent pouring-off of the supernat-
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typi cal quaternary phosphonium conpounds. over a period of 30 m nutes.
The resul ting solid was
filtered off, washed with water and 50 EXAMRPLE 52
dried to give 53.8 g. of light brown solid. Preparation
of This is typical of a nethod of preparation 30
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EXAMPLE 2
Preparation of
Tetramethylammonium Zinc Ethylene-bis-
dithiocarbamate Chelate

To a solution of 123 g. (0.8 mole) of tetra-
methylammonium bromide in 1500 ml. of
water was added 454 g. (0.4 mole) of 329
aqueous disodium ethylene-bis-dithiocarbamate
hexahydrate. the resulting orange solution
was treated dropwise at 25° C. over 30
minutes with 66 g. (0.3 mole) of zinc acetate
dihydrate in 250 ml. of water. A white pre-
cipitate was filtered off and dried at 50° C.
under 10—20 mm. vacuum. In this manner,
123 g. of tetramethylammonium zinc ethylene-
bis-dithiocarbamate chelate was obtained.

ExAMPLE 3
Preparation of
Choline Zinc Ethylene-bis-dithiocarbamate
Chelate

Anhydrous disodium ethylene - bis - dithio-
carbamate, 51 g. (0.2 mole), and choline
chloride, 13.9 g. (0.1 mole), were dissolved in
78 ml. of water. This solution was then treated
at 25° C. over 5 minutes with 20.4 g (0.15
mole) of zinc chloride in 20 ml. of water. The
reaction mixture was stirred over 20 minutes,
during which time the temperature rose to
40° C. and the mixture appearance changed
from a slightly greenish slime to a white,
creamy slurry. The slurry was stirred for 12
hours, then filtered, and the white solid pre-
cipitate was washed with 100 ml. of water.
The solid was dried under 10—20 mm.

was stlrred f or
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vacuum at 40—50° C. to yield 56.8 g. (92%,)
of choline zinc ethylene-bisdithiocarbamate
chelate.

\\5'267#/

ExXAMPLE 4
Preparation of
Chlorine Copper Ethylene-bis-dithiocarbamate
Chelate

Choline chloride, 55.6 g. (0.4 mole), was
dissolved in 750 ml. of water and 51.2 g.
(0.2 mole) of anhydrous disodium ethylene-
bis-dithiocarbamate was added. The resulting
orange solution was treated dropwise at 25° C.
over 30 minutes with 37.4 g. (0.150 mole) of
copper sulfate pentahydrate in 100 ml. of
water. The brown precipitate which formed
was filtered off and dried at 40—50° C. under
10—20 mm. vacuum to yield 54 g (87%)
of solid choline copper ethylene-bis-dithio-
carbamate chelate.

EXAMPLE 5
Preparation of
Tetrabutylammonium Nickel Ethylene-bis-
Dithiocarbamate Chelate

Sodium hydride (679, in mineral oil), 3.9 g.
(0.11 mole), was placed in a flame-dried flask
and washed with 3 x 50 ml of xylene. The
washed hydride was then covered with 100 ml.
of distilled dimethyl sulfoxide. Ethylene
diamine (3.0 g., 0.05 mole) was added, and
the solution was then treated drop-wise with
cooling to 20—25° C. over 30 minutes with
7.6 g. (0.1 mole of carbon disulfide. A total
of 2.17 liters of hydrogen was evolved. The
resulting solution of disodium ethylene - bis-
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dithiocarbamate was treated with 9.3 g.
(0.0375 mole) of nickel acetate tetrahydrate
to yield a very dark solution. To this solution
was added 8.0 g. (0.025 mole) of tetrabutyl-
5 ammonium bromide, and the reaction was
stirred for 4 hours. The dimethylsulfoxide
solution was then poured into 1500 ml. of
water to give a brown solid precipitate. The
product was collected by filtration and dried
10 at 25° C. under 10—20 mm. to yield 17 g.
(91%,) of solid tetrabutyl-ammonium nickel
ethylene - bis - dithiocarbamate chelate.
The above examples are typical of those in
which four units of bis-dithiocarbamate, two
15 ammonium units and three metal units are
combined into the onium metal chelate
structures. In Table I, appearing later,
Examples 1—35 are of this type.

EXAMPLE 36
Preparation of
Ttetrabutylammonium Zinc Hexamethylene-
bis-dithiocarbamate Chelate
A solution of disodium hexamethylene - bis-
dithiocarbamate was prepared in the following

20

[—MCSp,  SpMH

®
(Cta)a ¥ {@‘f/z)s

50 This preparation is typical of ones in which
the anion (X) is incorporated into the
structures. In Table I, Examples 36—43 are

of this type.

EXAMPLE 44
Preparation of
Benzyltrimethylammonium Manganese
Ethylene-bis-dithiocarbamate Chelate
A 35% methanolic solution of benzyltri-
methylammonium hydroxide (23.8 g, 0.05
60 mole) was diluted with 100 ml. of water and
neutralized to pH 7 with a 429, aqueous solu-
tion of fluoboric acid. To this solution was

55

®

CHsCHpleh)s ¥ | ((Eh2)e

This exemplifies the type of quaternary
ammonium metal chelate wherein two bis-
80 dithiocarbamate units, two quaternary units

2%
L wrest Npomr—oI~

M‘/CS?\

WHCSE SpcwH

manner. Sodium hydroxide, 8 g. (0.2 mole),
was dissolved in 100 ml. of water, and then
under nitrogen at 20° C. was added 11.6 g.
(0.1 mole) of 1,6 - diamino - hexane. This
solution was then treated at 20° C. dropwise
with 15.2 g. (0.2 mole) of carbon disulfide,
and an orange coloration developed. Twenty-
five milliliters of ethanol was added to give
a homogeneous system and stirring was con-
tinued for 2.5 hours to complete the reaction.

The disodium hexamethylene - bis - dithio-
carbamate prepared above was treated with
644 g. (0.2 mole) of tetrabutylammonium
bromide in 100 ml. of water. To the resulting
solution was added at 25° C. over 30 minutes
164 g (0.075 mole) of zinc acetate di-
hydrate dissolved in 100 ml. of water. The
white precipitate which formed was then
filtered off, washed with water, and dried
at 10—20 mm. and 40—50° C. to give 53.5 g.
(90%, yield) of solid tetrabutylammonium zinc
hexamethylene - bis - dithiocarbamate chelate,
This product may be depited by the following
structure:

g

then added 28.2 g. (0.025 mole) of 329,
aqueous disodium ethylene - bis - dithiocar-
bamate. To the resulting solution was then
added dropwise at 25° C. over a period of
30 minutes 3.0 g. (0.0125 mole) of mangan-
ese acetate tetrahydrate dissolved in 50 ml. of
water. A tan solid precipitated and was filtered
off and dried at 25° C. and 1 mm. (Hg)
pressure. In this manner, 8.2 g. (85% yield)
of  benzyltrimethylammonium  manganese
ethylene - bis - dithiocarbamate chelate was
obtained.

This product may be depicted by the follow-
ing structure:

p -2
/SQCWII -1
Mn e 6'//9)2

and one metal ion are combined. In Table I,
Examples 44—47 are of this type.
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ExAMPLE 48 solution was added 3.45 g. (0.0187 mole) of
Preparation of anhydrous zinc acetate in 75 ml. of methanol
N,N’,N** ,N’’’-Tetrakis-(1,1,3,3-tetramethyl-  plus 5 ml. of water. A slightly yellow gum 15
butylamino)phosphonium Zinc Ethylene- precipitated and was removed and dried
5 bis-dithiocarbamate (A 1,1,3,3-tetramethyl- under vacuum to give an orange foam-like
butyl Group is often referred to as f-octyl) solid. The solid was allowed to soak under
To a solution of 29 g (0.05 mole) of water for one week and was then filtered off
N,N’ N/ )N’*’, - tetrakis - (1,1,3,3 - tetra- and dried to give 12.8 g. (979, yield) of a 20~.
methylbutylamino)phosphonium chloride in slightly tan solid.
10 500 ml of methanol was added 28.3 g. (0.025 The product may be depicted by the
mole) of 329, aqueous disodium ethylenebis- following structure:
dithiocarbamate hexahydrate. To the stirred
+ MHCSp  SplHH—— -2
C-qghyim)e P {( Iz é&/ _(3@}»:
b—mrosg spemw
25 Examples 49 and 51 are further examples reaction mixture was then added 27.2 g. (0.2
of the compounds of this invention made from mole) of zinc chloride in 100 ml. of water,
typical quaternary phosphonium compounds. over a period of 30 minutes. The resulting
solid was filtered off, washed with water and 50
EXAMPLE 52 dried to give 53.8 g. of light brown solid.
Preparation of This is typical of a method of preparation
30 Tetramethylammonium Manganese-zinc in which two or more metals may be incor-
Ethylene-bis-dithiocarbamate Chelate porated into the onium metal chelate
Tetramethylammonium hydroxide (146 g., structures. Examples 52—54 are of this type. 55
0.4 mole) was neutralized to pH 7 with 0.4 In this example the mixed metal onium
mole of concentrated hydrochloric acid and compound was prepared by carrying out the
35 then diluted with 700 ml. of water. To this reaction in successive stages. If desired,
solution was added 227 g. (0.2 mole) of 329, mixed metal onium compounds may also be
aqueous disodium ethylene - bis - dithiocar- prepared by adding the two metal salts at the 60
bamate hexahydrate. The resulting aqueous same time.
solution was blanketed with nitrogen and there Table I catalogues the substituents of all
40 was then added dropwise over a period of the examples namely, 1 to 54, along with the
30 minutes a solution of manganous sulfate decomposition point of the preparations.
monohydrate (25.4 g., 0.15 mole) in 200 ml. Following Table I, there is presented in 65
of water. A precipitate formed. The mixture Table II the empirical formula of each
was stirred for 15 minutes. A sample of the example and its corresponding analytical data,
45 product at this point was somewhat unstable both calculated and determined.

and decomposed upon drying. To the main
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[err] 18 1,
18 Wet t abl e powder formul ations are made by tions.
application of the _ incorporating the caonpounds of this

214, 480
Thi s i ncludes the
Lnven-

gquaternary netal chelates to the loci to be tion in an
divided solid carrier protected in an effective anount ei
along with a surfactant which may be one or or when incor
agrononj&ﬁlly 5 nore enulsifying?Lﬂﬁhting, di spersing o

carrier enerally the chelate co

inert, finely
t her al one
porated in an
r ac%FptabIe

spreading agents or-a bl end of

these. The pounds mill be applied so as to control the

chel ates are usugfslly presgnt in groy h,of,.fungi og crops
vendi bl e t hégtange of 810 to 80% SbySwekght and=the pr
surfactants in fEGM&. 5t e 18% kY weidght, 1 o Dilute f
applied at concepfria~ FO ~ &onfiorty~uséd emitsi¥ yFng=a

0.05 to 20 pound$ 70
derivatives of ingredient per 100 gallons of spray (U S.
fatty al cohols, fatlty aci @s, malkyle «gakl 0RS «&r & Usedemt h&d
specification). am nes, al kyl arene sul fonates,
are usually applied at 0.1 to 10 pounds fosucci nat es.
i ncl ude such peg (290 malg OES 2NCE prgsf gr IS & g 185 45
gl ycerol mannitan ljaurate and a to 5 pounds per 100 gallg
75 condensate of polyglycerol and oleic acid nodi- cg
the active ingredbgnt is in- fied with phthaki ca anl
Di spersing creased by a factor of 2 to 12. Wth dilute

such materials as tjhe sodium sprays, applications are u
salt of the copol yner of mal eic anhydride and pl &nt& ynpt
achi eved, whereas with 20 an olefin such as diisobutylené
nore concentrated slprays the materials are 80 sul f ond
f or mal dehydenaphthala cappl i @d @S an 8¢S« @nes sw fenad g
I n general, the conpounds of the inven- FI owabl e em]

the active agent s include pol

formulations tion jare exceptionally easily dispersed. For
T
=]
2
e
-
:
B
an]
w » o)
T, T )
<. < <,
BT E i
"Easaaaz gz iE A
S ARSI ARG
- I - - - R < o W F F A
FLLTT T LT LT L L <11
555558§§EES£85
l1llillidiiiillell
:5% § 8 8§ 8 3 /8 83 8 8 & &

and diq

|

onium et al
yi el ding a
oduct .
ays may be
wetting tions of
yoxyet hyl at ed

al kyl.phenol s,

ughout this
| kyl sul- They
Spr eadi ng agents

material s as
ns. In nore con-
ntrated sprays,
ydri de.

agents incl ude
ually nmade to the
il run-off is
, sodiumlignin
te and sodi um
S.
| sion concentrate




may be made by dispersing the oniumnetal fungicides of the

di t hi ocarbamate class, it is 25 chelates of this invention into water,

whi ch__usual ly_desi red to use a-minimumof formita~. 85 PRy opt+0necl—l y
contain an agronomcally tion aids in order to obtain maxi mum active
accept abl e organic solvent, and one or nore ingredient |evels. Thus, the
ease of dispersion , surfactants such as an enul sifying, wetting of the

i nst ant prodtluft is a particularly ad- 15144807 suspendi ng agent. A suijjable
organic SO|MWMM—C&MMM

surfactants The coppolinds of this invention may be 90 useful for
these formul ati ons magEonstitute used as the sole pestdcigdal agents or
they may about O. %% @l %by wei ght of tdied | pwabl & used in
conjunction with ot helg unggl ) easulal GR g.pngenéraée_‘ hd may be
anionic, or with insg des —*m ti el dés and conpar abl e* — jcationic or
noni oni ¢ in character?® Aml onic sur- pesticides, or with plant nutrients.
For 35 factants includefal cohol sulfates or sulfonates, exanple they can

be used with fungicides $eche 9b «al oyl ar ene ~ sl f@nab esn | and
sul fosuccinates. as diniftro(1 - nethyl heptyl)phenyl crotonafe,
Cationic surfactants include fatty acid alkyl N--T

trichl oronethyl thiot et rghq@jrgphghal i ? dg, £ gaﬁ'l' ng sgltg &y fatty acid
al kyl quaternaries. sulfu N - dodecyl guani d|;g1e gacetate, {ixed

Noni oni ¢ emul si fyi ng age ts i ncl ude et hylene coppers, fungi¢idal oils and
antibiotics. They 40 oxilde s&ddacts ef &l kyl phenols, fatty alcohols, can
be used with insecticide$, such as DDT, 100 nmercaptans and fatty acids.
The concentration benzg¢ne hexachl ori de, phosphatics such as of the
active ingredients may Wway Grofn 104 pd&rathion and S - (1, 2§-
di car boet hoxyet hyl ) - to 80% preferably in the range of 25 to 50% 0,0
- di et hyl di t hi ophosphat ¢, rotenone, |ead Ready- f or-us¢ conpositions
contai ning the arsenats|and«l + naphkt hyl & -«netf hy carbame 45 chel at es
will usually contain an agronomcally ate, and with mticidgs, such as 1,1

- bis(p- 105 acceptal)l e carrier by which is neant any sub-
chl orophenyl) 2,2, 2% - trilchl oroet hanol and stance whi ch can be used
to dissolve, dispergge 2}4,4',5 - tetrachl orophenyl sulfone. or diffuse
the toxic agent to e used therein Initial fungicidal evaluations of
t he wWithout ingairing its effectiveness and which quat ¢rnary onmmoni um
nmet al chel at es wer €; 50 oes no pernanent damage to such environ- derived
fromthe standard i de gpore germna- 110 ment as soils{equi prent and
agrononi c crops. on te¢st [cf. Phytopathol ogy, 33, 627 (ﬁ 3)], The
nost usual of such carrigrs are water utilizing spores of #jternaria
solani (At.), or figely divided inert solids. = é
Sclerotinia fructicola ($cl.) and Stenphylium For %sg s pesticides,
the chel ate conmpounds sarcinaeforme (Stem ) or Botryti j perea 55
shoul d be applied in an etfegtive amount EBof. xi Habhe &I kLexhibits the
results so ob- 115 Q9 Q QLY gh Qg
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sufficient to exert the desired biocidal
concentration in parts per by techni ques wel |
m-H4on (ppm) of_the_test conpound which

activity tained in terns of
known in the art. These
include _conventional high

gal | onage hydraulic effectively controlled 50% of the

spor es

sprays, |ow gallonage sprays, airblast sprays, [err] 60 aerial sprays and
granul ar and dust applica- 19 .
1,214, 480. . 19 o
TABLE | LL 2 1’214"“19ungi toxicities of Onium Netal
Chel at es Ex. No. _ At. ‘ Scd.
Stm (Bot.) 125 ls @ v of <1 <1
[err] 2 8, 1S S <0850 50- 200
10- 50 3 Eald & k1l <1
1-10 a 4 §d[9 = = 2050 200- 1000
50-200 a 5 R > 1000 > 1000
> 1000 6 <1 <l .
1-10 o™ o o «
= =)
N N H
=g 1 L3
3 2z
3] N
X 10

TasLE I (Continued)

(CeH;);CH,P
(CHy N
HOCH,CH,N(CH,)g
HOCH,CH,N(CH;);

a
4
4
4
4

A
(—CHz—),
(—CHz—),
(—CHy—).
(—CHy—),

Ex

No
51
52
53
54

(1) Made from the quaternary ammonium chloride
(®) Made from the quaternary ammonium fluoborate.
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5 to be particularly valuable f
structures of this invention,

or the control of depiction of the
fungi ci dal di seases on agronomni c crops.

but they are not necessar it y—the—onty—ores—+————Speci ¢ cont+oel—of—— -

Per onospora parasitica, possibl

e. This invention is intended to cover

t he causal agent of downy m | dew on broccoli the products as nade by the

processes and ot her' crucifer
irrespective17of what the exact

28, structufes may.

s, was exhibited by the com described

10 po of Exanples 2, 3, 18, 24, _25,
rtﬁ%%&ariypw 30,37 and 384 in

this test, six-week old Iow deconposition points of the conpounds 75

broccoli plants were sprayed wkt
structures woul d appear| < Sus(q
to exist in a nononmericjorgin @
chanber overni ght. They wel ght™ f
dried plants were ino%u at®ed v&t
and are irntended to suspendi

enbrace both the nononefi "and%ﬁ
sporangia per millilite d t
about 40 hours. Pl ants not f

CLAIMI1S: - 20 inclédeg for chg
process for the prepgrati on of ¢
and stored netal bi &g {hiocarba
70[err] F. to allow ﬂi’é%tgase | esi
85 devel op and 6 |to{8 days |
bi sdi t hi ocar bamat e off the & or il
this 25 Jinvention gave|gepd tH

I n anot her greenhous whservatya

chel ates were exam ngd S fordt
where A is a phenyl ene or & er re]
exanj nati on, young rouyp and Z
true | eaf stage were (& asd
sprayed until rug-offi withsthet
cobal t, copper, § ounds_ di s§¢
manganese, nickef and“zin®i ong,
the plants (3 ap|onfurk sal®
fog chanber overmi ght, |[is a nof
then renoved from the fpg cham

2 ~

95 & .

4.62 (4.3
3.54 (4.2

C
26.90 (25.9)
22.24 (25.6)
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h aqueous of this invention, the

ensions of the test chemcals, dried, then
| ow nol ecul ar weat hered in a fog

orm The structural formulas exenpli- 15

h an aqueous fy a unit in the structure
on of Peronospora parasitica sporangia

bol ymeric 80 cont ai ni ng 15, 000
ructuressy i gcubat ega at 53[§rr] F. for
reated With chemicalsS were WHAT WE

ck purgpdses. I2 plhang S Ereeg s 34, A
ni um gg t%g%lg@?@d 0% glﬁn@'gmﬁuse bench
e .

imat e | of ot B cés0 S o &g Hbout

ons tggpré’g@gge&g)agt i 8§ ¥n EOL.& Pon:

at er t;hg Iggi@g%ﬁ\grega-ﬁ_éﬂhﬁ'—ag%\"

a Fount £u: & RepPesent &idg-Scdfipounds of

excel [Eat £orf ¥l i, 883 LK & sk Sase.

n, severalf?§ §(§f-5§t&g§ma§§'§@r,§/§“ t al

hei r @Eg:ﬁﬁgb-ﬁcﬁ)ﬁﬁrbl E‘in@zb’r%@@ cause by
al kyl®8€ 36 o Pk (@ B o gEaei I n this
is a BONEE S 2 beefiplaltSE ot~ e 2 to 3

jur ce of E @ri oGt 2103 & D8 § e ¥BlEenng 90

est catS mthl HDET & atBl g ERIgidm

)| ved %?‘Ea” E%ﬁéﬁ &@g\g@g @Bz iron,
and gé-bé muvﬂ%i'g{-(r:)ugr§§€f§i §r§ dryl ng,

wher e niumgroup 35 were placed in a
pholir Erf dazoki ugns .84 elhey were
al kylg & ﬁz-ngigm'@ L. AydEckyet hyl ) -

The onium metal chelates of the inventied. _ centrat
formulations, aerosols, emulsifiable

possess biocidal properties and in this respeet =In suc
are especially useful as agricultural fungi&dé& @

5 These biocidal preparations may be used as o
For use as pesticides one or more o
onium metal chelates are usually presedt
15 compositions containing, apart from the active
chelate(s), one or more of the following, mame-
ly another pesticide, a solid diluent, a liquid

diluent, or a surface active agent, such as—a

wetting, dispersing or spreading agen

prepared in an essentially pure form
20 example, the onium metal chelates m

which water-soluble impurities have
formulated as wettable powders, dusts,

preferred range of particle size is from Or

leached or in their relatively crude
3 microns.

When so used, it is usually desirable

10 duce the particle size to a small diamet

Jar

Calculated values are in parentheses.




ber and allowed to remain on a greenhouse 2 - N -
al kyl car banoyl i m dazol i ni um wherein bench all day and night. On the
thire—days—the-- thealkyl is 1 to 24 carbon—atens—N—Fferr]— pl ants

were subjected to an artificial
al kyl ene- di amrmoni um 40
wherein the alkylene is 2 to 6 carbon atons,

rain

- alkyl pyridinium

After *drying,

equivalent to 1.5 inches in about 7 m nutes.

the pl ants

were inoculated with the grou 100 spore
suspensLiﬁ_of 25 _000 tao ?ﬂ,gﬂﬂﬂprnAiZMﬁo [prr] nggr m . pof
Pircul ari a ®leysbhepowdgdbriplaticnCarplradd &  tions. WEKi€ ifeluas edle |appliaati‘omgaf cxh:anber

over ni ght . inep#poraping thovgomppunds eﬂrfrthas eipsyal afafermpnyt hesalf helateshianthe loci t t he

pl ants wer gg)mp ’&ﬁ?%é‘;? @ﬁ K ?ﬁ‘m;dﬂl@%ﬁgm ﬁﬁa itf Tt E& af ter
which s ?hdr J'Sﬁ)/ing!\env@ctl agi rsﬁié‘ o J4CBNBIPUa8erDE lly Wb eﬁ{'erl:o er g3

represent spreatling afdnts or a blentdl f thhse mhseamedslxaﬁlbemsplaqbpeas @d coniFbli the usual | y -
ally al kyl‘mB#n metﬂlochzlate t incy g alomnsl aOcropy gislding edvendiblabout 4 to
we1g }ﬂ)e arr;)

n 0 M}
6 days. Atsuifma tBL f% gobﬂta&é%ecp %Xct dgontai n-
the 'esl@nsc&ﬁxﬁ@nﬁw 1T Jaew&ﬁ@ h&sc'o@ 05 td 46 ol heAbiit FAT bon
at oms hydrag mdlﬂﬁ Polyoxy lanlaﬁd defivativee oint mgdedl amt 5100 'Ehlt.ose otoppoutids al kyl of
l1to 4 car% % [ ; ky%]llle- ﬁl it usually A %1%@6 fficatipn). 12 27,
28, 37, %@&te eadi ﬁ%dE aedth (88 gallons P8 ted fair
to excels EfidterRB Nk lgterol SRRl YAFQ0R0, 2 [ B § omvssper 00 &alPhHUP ndkdeh- 5%  Of

ri ce bl astcondensate of polyglycerol and olexc acid modi- cent[rahalnsp 1| @nveomgrp;be{nh | in- t he group

Conpounds & #H &?ﬁﬂerﬁ'ég Creas@x*é’ "ém of RidqdZ.df y'éﬁ‘l ®od control
f barle agents L}ﬂd de s§l‘§ materjals: as a) S gl)r t(:jﬁq%re usu a El% es

0 Y salt of tHEtdpbl QP RAALE bk drfdk 358S Hlant Q&fe’v Myhereas IN

110 60 20 ahhAefiBhck Qb HiRbbuSichd) Gditine lighin t ereocranddmateaosmays the OEHAR Sar®f sa hi s

i nvention Sa]wetaran@ Gode;verfmdd@mnaphthal- sanﬂ'bwdadglnest%f fect upon the f ungi ci dal

propert i esene sulfo ri.al Fsrab

r—(b
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Flo ab

represent, miy

eénuﬁmn Conls) ra
de'Wy dispersifg AHd?

formu atio Sf

Eu‘hgﬁepe\’é%e e

Z Hi dlsper:(\em%ne' nferr]

gtk 2803t 44 NC

al ly,

al kyl o#s 1ché1ﬂes26f R ibenrioat lﬁthwatdifDWhieh usually desited to use a minimum of formula- 85
may optionally contain an agronomically tion aids in order to obtain maximum active
acceptable organic solvent, and one or more ingredient levels. Thus, the ease of dispersion
surfactants such as an emulsifying, wetting of the instant product is a particularly ad-
or suspending agent. A suitable organic sol- vantageous property.

30 vent is dimethylformamide. The surfactants The compounds of this invention may be 90
useful for these formulations may constitute wused as the sole pesticidal agents or they may
about 0.5%, to 109, by weight of the flowable be used in conjunction with other fungicides
emulsion concentrate and may be anionic, or with insecticides, miticides and comparable
cationic or nonionic in character. Anionic sur- pesticides, or with plant nutrients. For

35 factants include alcohol sulfates or sulfonates, example they can be used with fungicides such 95
alkylarene sulfonates and sulfosuccinates. as dinitro(l - methylheptyl)phenyl crotonate,
Cationic surfactants include fatty acid alkyl N - trichloromethylthiotetrahydrophthalimide,
amine salts and fatty acid alkyl quaternaries. sulfur, N - dodecylguanidine acetate, fixed
Nonionic emulsifying agents include ethylene coppers, fungicidal oils and antibiotics. They

40 oxide adducts of alkylphenols, fatty alcohols, can be used with insecticides, such as DDT, 100
mercaptans and fatty acids. The concentration benzene hexachloride, phosphatics such as
of the active ingredients may vary from 10 parathion and S - (1,2 - dicarboethoxyethyl)-
to 80%,, preferably in the range of 25 to 50%,. 0,0 - dimethyldithiophosphate, rotenone, lead

Ready-for-use compositions containing the arsenate and 1 - naphthyl N - methylcarbam-

45 chelates will usually contain an agronomically ate, and with miticides, such as 1,1 - bis(p- 105
acceptable carrier by which is meant any sub-  chlorophenyl)2,2,2 - trichloroethanol  and
stance which can be used to dissolve, dispense  2,4,4°,5 - tetrachlorophenyl sulfone.
or diffuse the toxic agent to be used therein Initial fungicidal evaluations of the
without impairing its effectiveness and which quaternary ommonium metal chelates were

50 does no permanent damage to such environ- derived from the standard slide spore germina- 110
ment as soil, equipment and agronomic crops. tion test [cf. Phytopathology, 32, 627 (1943)],

The most usual of such carriers are water utilizing spores of Alternaria solani (Alt.), .
or finely divided inert solids. Sclerotinia fructicola (Scl) and Stemphylium }
For use as pesticides, the chelate compounds  sarcinaeforme (Stem.) or Botrytis cinerea

55 should be applied in an effective amount (Bot.). Table III exhibits the results so ob- 115 -
sufficient to exert the desired biocidal activity tained in terms of concentration in parts per
by techniques well known in the art. These million (ppm.) of the test compound which
include conventional high gallonage hydraulic effectively controlled 50% of the spores
sprays, low-gallonage sprays, airblast sprays, (ED;,).

60 aerial sprays and granular and dust applica-



21 1,214,480 21 As shown in the slide spore data of

Table as the sole netal ion are effective as fungi- 65 [,

t he oni um netal chel ates di scl osed—hereri—etdes—at—sigmnifi+cantty—+ower————

dosages than for possess exceptional biocidal characteristics

zi nc et hyl enebi sdi t hi ocar banat e. Because of these properties,

t hey have proven - The structural fornulas as given present one 5

to be particularly valuable for the ol of depiction of the struyctures

of thig in\lgé-]'l'rir‘mi/ ' fllngi]'&?%p di qpaqpqpnn agronom c cr ngjig

but they are not necessarily the only ones 70 Specific

control of Peronospora parasitica, possiEllE. This invention is intended to

cover t he causal - ' broccoli the

products as made by the pr o%g@sa%gg%r?g% e&lﬂlélgﬁ%g}a&gr s, was exhibited by

the com describedx Neo.respecti valt. of what theScl.exact Stm. (Bot})O pounds of

Exanples 2, 3 ; ; : T "

rel ativel y- 30, 37 ard 39. In this *est, si x-week old |ow

deconposi tion points 2f the compeusds 75 50—200 brocigebke pl ants were

sprayed with aqueous _of this invention, the structures woul d appear

suspensi ons of the té&t chenicals, dried, thenl to exist i nonomeric or

in alow nolecular 4 wgatdered i n aofogoshanber sgvegoni ght. The

wei ght form The structural formulas exenpli- 15 dried plants were

inoculated with an adueous fy @it in the =31%Ucture and>¥Pe intended to

suspensi on of Peronospora parasity ca spor angi%b enbrace bagth,the nononeric
0

and polynmeric 80 contai ni ng 15, sporangia per milliliter
and structures. 7 i ncubat ed at 53[16+p} F. for abet® 240 hours.
Plants not treated ith chemcals were na VE CLAIM] S - 20
i ncl uded for check purposes. Al Iélpl ants were1 ;(%L A pr oce1§_§ofaor t he
preparation of oniumyg 1-tihen pl aced jonrs@m gr eenhousaobench and
stored netal bisdithiocarbamate chel ates which_com , . at about
70[err] F. to allow & sease lesi'ol® to prisd®—rEacting i n%sd? dtion:
85 . devel @p and 6 to 8 days later jthe lesions werga (1) a
bi sdi't hi ocar bamat e of the fornul a counted. Representative
conpounds of this 12 25 invlention gave §bod to excel ¥kt control of
t hi s di sease. 13 <1 <1 1—10 &

14 <1 1—10 1—10 @

15 <1 <1 1—10 2

16 <l <1 1—10 =

17 <1 <l 1—10 &

18 <1 10--50 1—10 =

19 <l 10—50 1—10

20 50—200 50—200 50—200 2

21 50—200 200—1000 1050

22 200—1000 50200 200-—1000

23 10—50 50—200 1—10 @

24 <1 1050 <1

25 1—10 50—200 10—50

26 200—1000 200—1000 50—200

27 1—10 1—10 1—10

28 1050 50—200 10—50




I n anot her greenhouse observation, several of the quaternary

netal chel ates were exam ned for their ability to control rice
blast—ecause-by—where—A-i s-a phenylene or [-er+—abkHenre-— 30
Piricularia oryzae. In this exam nation, young group and Z is a cation,
rice plants at the 2 to 3 true |eaf stage were (2) a source of -one or
nore of the followng 90 sprayed until rum-off. wth the test
com netal ions, nanmely cadm um cobalt, copper, pounds

di ssol v i 214430 n nickel affd zinc
ions, and suspended in water. After drying, the plants (3)
an onium salt where the oni um gfauplll (Continued35 were placed in a fog
chanber over ni gEt, o is a m)rph[m inium im d@c;ol i um [ergn]ﬂ (Bot.) They
were then . . g . . (Bot. i

hydr oxyet hyl )- 929 s0—fer and al I>omed to remai—6m a greenhouse. 2
- N - al kyl carbampyl i m dazol i ni um wher ei n bench all day and i

night. On the thi P day, t he 200800 kyl i 2001080 o4 car P ¥Pbns, N~ [erf]
pl ants were subjegied to an a§ipdi ci al raigo—i000 al Kyl pyLiogs Bi um

al kyl ene- di ammoni um 40 equivalent to 1.5 inches in about 7

m nutes. wherein3 he alkylerfedis 2 to 6 carbon atons, 1—10°? Af t er
drying, the plantg;were inoculgged Wth thgegroup 10—50 =

100 spore suspension of 25,000 to 30,000 conidia

per m. of PiricuBéaria oryzadd—®gain, thelptdhts 10—50 were placed in
a fog chanber ovegai ght. 200—106]05 Fol | %'0@(9 their r VA ofd_r omthe fog
cham er, the plrants were mai'ntained in ahum

envi ronment for as®ther day, 2e0+1©00 whi ch  200—1000 t isoe200hey were pl aced
on a greenhouse bench wherein [err] represent individu- unti |
t he di sease | esi oﬁg appear ed! is usuall );o—aqol y al kyl 157°1 to 24 carbon
atons, cycl oal kyl 38 5@p—spcurred i no@beod 4 to Godayws. At this
point, aryl, benzyl, alkyl-substituted benzyl contain- t he

| esi ons were counf’%d and the Flesults com %Yy up to 12—dPkyl carbon atomns
hydr oxy- 105 40 pared with contraql; pl ants. Thosggconpounds al kyl

of 1 to 4 carbon atons, or hydrogen described in Exanples 1, 2, 12, 27, %8,
37, except that, 4when [err] dach repre- 39 and 40 exhi®¥lted fair to

excel I ent control ,, sent hydrqgen, [err] myst he a group,other 55
of rice blast. than hydrogen of nethyl; the
group 43 Conpoundd0-e$0 t hi s i nvent2@®n, such ae—50
Exanpl e 3, have gi %/en good co<nlt rol of bar I<ey o hel m nt hospori um
di sease, Hel m nt ho porium =
<1 <l <1

46 <l <1 <1

47 <1 <1 <1

48 <1 <1 <1

49 1—10 50—200 1—10 @

50 10—50 1—10 1—10 2

51 <1 <1 1—10 @

52 <1 <1 1—10 2

53 10—50 10—50 50—200 2

54 10—50 >1000 1050 » ’

a Means that Bozryeis cinerea was the test fungus.



teres.

110 60 The nol ecul ar structure of the oniumcom
pounds of this invention appear to exert a con- si der abl e
ef fect upon the fungicidal properties of these materials. For

exanpl e, the onium wherein [err] represent I ndi vi du-
compounds of tI# invention containing ziAt: 8%l 1y, alkyl of 1 to 24 catbon

at ons, nmono- As shown in 18 Yl P¥eNRradRArabll Al ik AN BRLOLPYRS AN & fngi- 3+ A
bi s- d| t hi ocar barfily e asieo tdiahdgeltes dﬁclasedrherem t kigesadt keighifidamyi 16@dr o g ttigih I’forf rom

1to 24 car- 3, P°mi=é‘r:§‘i"?f‘°‘iﬂlop?r;§s lge ] ;‘::1 B'@ﬁ eé’&’e“r?hl‘dﬂb‘Pca@F te. benzyl or
. T en pr
al kyl - substit gt be par (%'ﬁsg‘)? tahﬁglmfﬁ' el 19 (a trrnu&:L%e thlsp;sveex:n(::lf
[err] 5 atons. fung1c1dal2d1sea§cs b}h&ﬂdﬂl&rh:l aearb amatbé’ gn atgem QEBREEI® the only ones 70
wherein Jerr] eachperiép l fopised of Peronospora pa{;asztu.a, possible. This invention is mte‘ldcd o cover
agen on brogepli 1S n 25 made ses
[ err ] (jal kyl %@fﬁi’ Cr%lﬂbg{cﬁo@wt IL\’the 5@1- d_escnb? Lﬁu‘reb eﬁ{ﬂego v Qfef;?acto
branched chai b @@zl Eeimply Gf 00€%) 24 25 180 GRichMt S, Lol figog fnﬁ-“ﬁ ¥ tetir,gr oup
of 2 to 6 car borEOaﬁ?m;ld (?? Invw!ne‘vntegeﬁlgﬁ pekeddh lqweqmcmemon tsogem; cofPounds 75
roccoli plants were spraved with a Qs 4ov THGEITEStY
phenyl ene, suspensxorl:s of the test chemxcaév dnedct ﬁxei ] to emsta?n monom n a J‘T}al,ﬂok 12? ogen
or nethyl. vRathedl 1€ foR IcBGBEr evelghid The  weight form. The s formulas exempli-
bi s- di t hi ocar Banditeplardts deemﬁo@}awm twith an aquedyb | $y Atinid 1&&1&tsrrﬁhﬂﬁe old aesdichiended1to
cobal t, copper, suspenpip (ﬁ@f@lgﬁ@‘géﬂc nqof’apggg axn!@jacmbgt@ the monomeric and polymeric 80
containing sp ngia per millilitet and  structures.
incubated at 53° F. for about 40 hours.
Plants not treated with chemicals were WHAT WE CLAIM IS:—
20  included for check purposes. All plants were 1. A process for the preparanon of onium
then placed on a greenhouse bench and stored  metal bisdithiocarbamate chelates which com-
at about 70° F. to allow disease lesions to prises reacting in solution: 85
develop and 6 1o 8 days later the lesions were (1) a bisdithiocarbamate of the formula
counted. Representative compounds of this
25 invention gave good to excellent control of S
this disease. il
‘ In another greenhouse observation, several A-(-NHC—S8—Z),
of the quaternary metal chelates were examined
5 for their ability to control rice blast cause by where A is a phenylene or C,—C, alkylene
‘- 30 Piricularia oryzae. In this examination, young group and Z is a cation,
rice plants at the 2 to 3 true leaf stage were (2) a source of one or more of the following 90
sprayed until run-off with the test com~ metal ions, namely cadmium, cobalt, copper,
pOUIldS dissolved in an approprlate solvent or iron, manganese, mcke]_ and zinc JOHS, and
suspended in water. After drving, the plants (3) an onium salt where the onium group
35 were placed in a fog charnber overnight. is a’ morpholinium, imidazolium, (C,—C,)-
They were then removed from the fog cham-  alkyl imidazolium, 1 - (2 - hydroxyethyl)- 95
ber and allowed to remain on a greechouse 2 . N - alkyIcarbamoyhm1dazohmum wherein
bench all day and night. On the third day, the the alkyl is 1 to 24 carbon atoms, N - (C—
plants were subjected to an artificial rain C, - alkyl pyridinium, alkylene-diammonium
40 equivalent to 1.5 inches in about 7 minutes. wherein the alkvlene is 2 to 6 carbon atoms,
After drying, the plants were inoculated with  the group 100
spore suspension of 25,000 to 30,000 conidia R
per ml. of Piricularia oryzae. Again, the plants [
were placed in a fog chamber overnight. R1—N—R
45 Following their removal from the fog cham- [
ber, the plants were maintained in a humid R?
environment for another day, after which
time they were placed on a greenhouse bench  wherein R, R?% R® and R* represent individu-
until the disease lesions appeared. This usually  ally alkyl of 1 to 24 carbon atoms, cycloalkyl,
50 occurred in about 4 w 6 days. At this point, aryl, benzyl, alkvl-substituted benzyl contain-
, the lesions were counted and the results com- ing up to 12 alkvl carbon aroms hydroxy- 105
: pared with control plants. Those compounds alkyl of 1 to 4 carbon atoms, or hydrogen
i described in Examples 1, 2, 12, 27, 28, 37, except that, when RY, R? and R® each repre-
! 39 and 40 exhibited fair to excellent control sent hydrogen, R* must be a group other
55 of rice blast. than hydrogen or methyl; the group
Compounds of this invention, such as
Example 3, have given good control of barley R®
helminthosporium disease, Helminthosporium |
teres. R*—P—R’ 110
60  The molecular structure of the onium com- |
pounds of this invention appear to exert a con- RS

siderable effect upon the fungicidal properties
of these materials. For example, the onium
compounds of the invention containing zinc

wherein R?, R%, R" and R® represent, individu-
ally, alkyl of 1 to 24 carbon atoms, mono-



bis the integer 1, 3 or 4,

| east one ani on whi ch conpl exes
froml to 4,
integer from1l to 4, M and M
Y is an onium group which is a norpholini

manganese, nickel and 20 um i m dazolium
1 - (2 - hydroxyethyl) - 2 - N - al kyl carba-
and 60 2t

with netal

55 15
M

are at
- cobalt,
[err]
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S
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X is at
Cis 0 or an integer

wherein A is [err}=atkytrene—or—phenyltene;————d isan

| east one of cadmn um

Zi nc;
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24 carbon at oss, bkt il KL g0l dall M o ot sofd bt 6 1D o RGANDA TR
according to QIpinfbnium me@r &hklipt?séilié?weemaéh AR By Giviot Bosages thad ,fgivvr?gr ei n
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25 . Specific control of Peronospora parasitica,

accor gi ng ‘to @eapyml agent of downy mildew on broccoli

zinc ethylenebisdithiocarbamate8, A

The structural formulas as giv
depiction of st nére fréz;is inv
but they are ot gasa%i% ¢ o
possible: T v&mih isMihtdad

‘fthe
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14.

Clai%

bi s- di t hHincamarhéyagratieua cdarvationg sevaal

for their ability to control rice blast
Pivicularia oryzae. In this examination, young
rice plants at the 2 to 3 true leaf stage were
sprayed until run-off with the test com-
pounds dissolved in an appropriate solvent or
suspended in water. After drying, the plants
were placed in a fog chamber overnight.
They were then removed from the fog cham-
ber and allowed to remain on a greenhouse
bench all day and night. On the third day, the
plants were subjected to an artificial rain
equivalent to 1.5 inches in about 7 minutes.
After drying, the plants were inoculated with
spore suspension of 25,000 to 30,000 conidia
per ml. of Piricularia oryzae. Again, the plants
were placed in a fog chamber overnight.
Following their removal from the fog cham-
ber, the plants were maintained in a humid
environment for another day, after which
time they were placed on a greenhouse bench
until the disease lesions appeared. This usually
50 occurred in about 4 to 6 days. At this point,
., the lesions were counted and the results com-
pared with control plants. Those compounds
£ described in Examples 1, 2, 12, 27, 28, 37,

30

35

40

45

i 39 and 40 exhibited fair to excellent control
55 of rice blast.
Compounds of this invention, such as

Example 3, have given good control of barley
helminthosporium disease, Helminthosporium
teres.

The molecular structure of the onium com-
pounds of this invention appear to exert a con-
siderable effect upon the fungicidal properties
of these materials. For example, the onium
compounds of the invention containing zinc

60
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vegisht Aprm. The gtructpral formulas exempli-
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ture and are intende
Sbhdric- my dbuRuRl k!
0 or hydrogen except
and M _are zinc, and 75 [err]
%Tmy]sis ?;Aél%%rsp e-rr ti(;[ﬁo nom}&%dr ogen
Qfreti ﬁél’é Earts fchdh h com-
Sprises reacting irf solutionC : amn$m rgsum

(1) a bisdithiocarb@nateAof the formula

Claim 7, wherein Y

and M are zipc, and e is 2.
A-(-NHC—S—Z),
1) -
ywh)ere A is a phenylene or C,—C; alkylene
group and Z is a cation,

{2) a source of one or more of the following
metal ions, namely cadmium, cobalt, copper,
iron, manganese, nickel and zinc ions, and

(3) an onium salt where the onium group
is a morpholinium, imidazolium, (C—C,)-
alkyl imidazolium, 1 - (2 - hydroxyethyl}-
2 - N - alkylcarbamoylimidazolinium wherein
the alkyl is 1 to 24 carbon atoms, N - (C,—
C. - alkyl pyridinium, alkylene-diammonium
wherein the alkylene is 2 to 6 carbon atoms,
the group

R2

I
R'—N—R®

I
R4

wherein R%, R2, R* and R* represent individu-
ally alkyl of 1 to 24 carbon atoms, cycloalkyl,
aryl, benzyl, alkyl-substituted benzyl contain-
ing up to 12 alkyl carbon atoms hydroxy-
alkyl of 1 to 4 carbon atoms, or hydrogen
except that, when R?, R? and R® each repre-
sent hydrogen, R* must be a group other
than hydrogen or methyl; the group .

RG

!
R—P—R’

o

wherein R%, R?, R? and R?® represent, individu-~
ally, alkyl of 1 to 24 carbon atoms, mono-
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wherein [err] each represent a 2 - N- tert -
oct adecyl car banoyl i m dazolini- 85 35 [err] -alkyl, nonoal kyl am no and

— um -M and-M-—are zinc, and-e is 2———aftno groups wherein the
al kyl radicals con- 15. A bis-dithiocarbamate accor di ng to tain
from 1 to 24 carbon atons, phenyl, CIaim? wherein Y is '
t et ranet hyl amoni um benzyl and aI kyl -
i s manganese, M is zinc, and e is 2. m mmmﬁum ﬁm carbon at ons.
16. A _bi&- di t hi ocar bamat e accor dllﬁéﬁ:‘cg@ 90 40 © 3. A bis-dithi odarbamate
accor di ngﬂkwm&l, ahmmm@aﬁml%upsmﬁfeﬁl N Y A fis hilidcRbanate abasf&cnwemy' ) - 2,

Wnerel N Xhd Slkyd@idiode .contain from 1 to 24 car- aITAABMel 1Y isMhedgashpM are zinc, and e is

contain- M

ban atams, lof eyl bankil ocaiybsuitied according to , 7. A
b| s- di i R AR FBcOr & ATk G0 O aim 2, whefin Mis at |east one
metal Tor 3G gk MifocaMbREEI e Yolnial €L Fa(tert - ogtybhagi no)- sel ect ed
from the group cupric, ferric, phosphonium Mjand M are zinc, and e
is 95 45 nanganous .?nd zi nc. R, 23 ;
1, 214, 480 (Vi i[A—Gﬂyc—s)g] aMb(x)c} mam Rzl%}{ A s di trerg)lr ocarbanmat e of
the fornmul a 24. Onium netal chel a é Bidl € r_fegb hydroxyalkyl, 50
by a proocessinascioradstraight or Glasdhed clibinor beﬁarl or i3rogen with the proviso that
25. A rﬂ%ﬁ% a‘loupcefnﬁdm G icxspPocHPMsaPi W’gnd’é, R? and R* each represent bydtoganre i ngr edi ent
a chel % 9[ Q g aim is a group other than hydrogen or methyl. 24
t T 6. A bls-dlthloc\:ﬁ}')amate of t§e foKnula
26. Af ungm Adast ﬁHHP@ﬁhﬁMEbbﬂQEHp@dr,nl ng as and M are as
def i ned iirnChaigmeseanitkelvandiangy edi ent a conpoun acc rd| ng to any 25 2
and f js 1bahen llrmgeri 5 3toridval ent and 2 when Mopé Iqw -22. 5% M is
di val erit . .+ xlflef:l SASL One anion. which compiexes 27. corrp03| t on according to
Claim25 Ciso obYn iegedirgn dith B ocar bankied AaC@Ldi)BlkyledeQr pnyldB; CONt ai ni ng
anot her pegtis aiigkeger from ¢t ¢ M and M’ are at least one of cadmium,
Y is an onium group which is a morpholini- cobalt, copper, iron, manganese, nickel and
20 um, imidazolium, (C,—C,)-alkyl imidazolium, zinc;
1 - (2 - hydroxyethyl) - 2 - N - alkylcarba- Y is as defined in Claim 2; and 60
moylimidazolinium wherein the alkyl is 1 to eislor2
24 carbon atoms, (C,—C;)-alkyl pyridinium, 7. A bis-dithiocarbamate according to Claim
(C.—C,)-alkylenediammonium, the group 6, wherein A is ethylene.
8. A bis-dithiocarbamate according to Claim
R2 7, wherein Y is dimethylammonium, M and 65
| M’ are zinc, and e is 2.
25 R*—N-—R* 9. A bis-dithiocarbamate according to Claim
| 7, wherein Y is trimethylammonium, M and
R* M’ are zinc, and e is 2.
10. A Dbis-dithiocarbamate according to 70
wherein R%, R?%, R® and R* each represent a Claim 7, wherein Y is tetramethylammonium,
(Ci—C;,)-alkyl, cycloalkyl, phenyl, benzyl, M and M’ are zinc, and e is 2.
alkyl-substituted ‘benzyl having up to 12 alkyl 11. A bis-dithiocarbamate according to
carbon atoms or (C;—C,)-hydroxyalkyl group, Claim 7, wherein Y is (2-hydroxyethyl)tri-
30 or hydrogen except that, when R, R® and methylammonium, M and M’ are zinc, and 75
R® each represent hydrogen, R* is a group eis 2.
other than hydrogen or methyl; the group 12. A bis-dithiocarbamate according to
Claim 7, wherein Y is ethylene - 1,2 - bis-
Rs ammonium, M and M’ are zinc, and e is 1.
| 13. A bis-dithiocarbamate according to 80
R*—P—R’ Claim 7, wherein Y is morphelinium, M
| and M’ are zinc, and e is 2.
R® 14. A bis-dithiocarbamate according to
Claim 7, wherein Y is 1 - (2 - hydroxyethyl)-
wherein R®, R% R’ and R* each represent a 2 - N - tert - octadecylcarbamoylimidazolini- 85
35 (Cy—C,,)-alkyl, monoalkylamino and dialkyl- um, M and M’ are zinc, and e is 2.
amino groups wherein the alkyl radicals con- 15. A bis-dithiocarbamate according to
tain from 1 to 24 carbon atoms, phenyl, Claim 7, wherein Y is tetramethylammonium,
benzyl and alkyl-substituted benzyl contain- M is manganese, M’ is zinc, and e is 2.
ing up to 12 alkyl carbon atoms. 16. A bis-dithiocarbamate according to 90
40 3. A bis-dithiocarbamate according to Claim Claim 7, wherein Y is tetra(2 - hydroxyethyl)-
2, wherein X is halide. ammonium, M and M’ are zinc, and e is 2.
4, A bis-dithiocarbamate according to 17. A bis-dithiocarbamate according to
Claim 2, wherein M is at least one metal ion Claim 7, wherein Y is tetra(tert - octylamino)-
selected from the group cupric, ferric, phosphonium, M and M’ are zinc, and e is 95
45 manganous and zinc,



Claim 18, wherein Mis ferric or
surface active 20. A bis-dithiocarb

manganous.

diluent, a liquid diluent or a

amate according to agent.

30 Cl ai m 18; wherern—A-+s—ethytefre:
control of phytopatho- 10

21. A bis-dithi ocar bamat e

28—~—A-ret-hod-for—the-
accordi ng to

genic fungi on a crop yielding a vendible 0, wherein IS
benzyltrinmethyl - product which conprises applyi m !mm'm Im ammni um
and M is ferrjc. area a corrp05| 0 any one
of 22. bi s-.di t hi ocarbamate abt¥t¥ing to CIalms 25 27’ 23

35 Caim 2Qg. AMBRIRkikarbard & RN At I | MBUNVhium metal chelates when F}Qépaxteg'e
Applicants, 15 ammnl umand M isS manganouga process according to Claim 1 or 23. 20
YOUNG & CO., f\ prsoces accor di ng oAGhmicitel cdhmagsition containing as

9, Staple Inn, ap|dflr LA L preparat i3 e Gpredient 3 eprdnrcording to Claim
London, WC. 1. according to any one of GaA%ng?udglzcomposmon containing as
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fernc Or manganous.

20. A bis-dithiocarbamate according to
Claim 18, wherein A is ethylene.

21. A bis-dithiocarbamate according to
Claim 20, wherein Y is benzyltrimethyl-
ammonium and M is ferric.

22. A bis-dithiocarbamate according to
Claim 20, wherein Y is benzyltrimethyl-
ammonium and M is manganous.

23. A process according to Claim 1 as
applied to the preparation of a compound
according to any one of Claims 2—22,

10

15

dctivoingdeldiént Magneodng' a&osﬁtn@-ftd Ppeny
ane of Clafins 2—22. Publ i shed by

BROSIt to aﬁrlznZS
Soi' Zk%ﬁalmhg ano?her pesgt(bxde, a_ solid

diluent, a liquid diluent or a surface active
agent.

28. A method for the control of phytopatho-
genic fungi on a crop yielding a vendible
product which comprises applying to the crop
area a composition according to any one of
Claims 25—27.

For the Applicants,
D. YOUNG & CO,,
9, Staple Inn,
London, W.C.1.
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