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) A METHOD OF STABILIZING ALKYLENEBISDITHIOCARBAMATES
3
W The present invention relates to a method of stabilizing alkylenebis dithiocarbamate

compounds, which are useful as fungicides.

© ey 5
g BACKGROUND
Q{ Alkylenebis dithiocarbamates are known compounds found to be useful in
% preventing and protecting plants from various diseases. These compounds are typically in
o " the form of granules or powders which can be pickaged in micro perforated bags designed

10 for air exchange, or air tight bags. However, such dithiocarbamates are also known to have
impurities or by-products of degradation, such as ethylenethiourea (ETU), which develops
from the degradation of the dithiocarbamate over time. ln order to mitigate these impurities,
stabilizing agents have been added and/or the product has been vacuum packed to prevent
degradation. rlowever, stability agents increase cost and vacuum packaging can only be

15 used for powders with expensive specialized equipment due to the very small particle sizes.
U.S. 5,389,674 discloses a method of obtaining increased stability by providing an effective
amount of moisture to si gnificantly enhance the flowability and reduce the ETU conteni_of
the composition. However, the added moisture content causes some degreé of degradation,
thus reducing the amount of active ingredient. Therefore, there continues to be a need for

20 fungicidal alkylenebis dithiocarbamate compositions with improved stability and less by-

product formation.

SUMMARY
The present invention is directed to a method of stabilizing alkylenchis-
Q 25  dithiocarbamates, comprising using an inert gas to transport, cool and de-aerate the
dithiocarbamate prior to sealing the dithiocarbamare within an ajr tight container, such that
degradation and the formation of by-products, specifically alkylenethiourea, such as

ethylenethiourea, is significantly decreased; and the product produced therefrom.

-1-
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DETAILED DESCRIPTION

The dithiocarbamate embodied within the present invention is an alkylencbis -
dithiocarbamate, and is preferably selected from ethylencbisdithiocarbamate metal salts,
Preferred ethylene bisdithiocarbamate metal salts are mancozeb (a coordination product of
zinc and manganese ethylenebisdithiocarbamate), maneb (manganese
ethylenebisdithiocarbamate), metiram (tris{amine-[ethylenc bis(dithiocarbamate)]-
2inc(IT){tetrahydro-1,2,4,7-dithiadia-zocine-3,8-dithione]polymer) and zineb (zinc
ethylenebisdithiocarbamate). _

The mé&\od of the present invention is useful for any solid form of the
ﬁiﬂﬁocarbamate, including dispersible granule, dust, powder formulations. and the like.

In one embodiment, the dithiocarbamate is in the form of a wettable powder, which
may be agglomerated to form water dispersible gfanules, coinprising an intimate mixture of -
the dithiocarbamate, inert diluents and agriculturally acceptable surfactants. The
concentration of the dithiocarbamate in the wettable powder is usually from about 10% to
about 90% by weight, more preferably about 25% to about 90% by weight, based on the
total weight of the wettable powder. '

In the preparation of wettable powder formulations, the dithiocarbamate can be
finely divided by mechanical grinding and then mixed with ineri diluents and surfactants.
Effective surfactants, comprising from about 0.5% to about 10% by weight of the total
weight of the x{rettable powder, include sulfonated lignins, naphthalenesulfonates,
alkylbenzenesulfonates, alkyl sulfates, and non-ionic surfactants, such as ethylene oxide
adducts of alkyl phenols.

In another embodiment, the dithiocarbamate is a granular formulation; which is '
particularly useful for applications to the soil. Granular formulations usually contain from
about 0.5% to about 10% by weight, based on the total weight of the formulation, of the
dithiocarbamate, dispersed in a carrier which consists entirely or in large part of coarsely
divided attapulgite, bentonite, diatomite, clay or a similar inexpensive substance. Such
formnl;tions are usually prepared by dispersing the dithiocarbamate in a suitable solvent
and applying it to a granular carrier which has been pxefomied to the appropriate particle

size, in the range of from about 0.5 to about 3 mm. Such formulations may also be prepared
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by making a dough or paste of the carrier and the dithiocarbamate, and crushing and dtlying
1o obtain the desired granular particle.
In yet another embodiment, the dithiocarbamate may be in the form of a dust
containing the dithiocarbamate, which is prepared by intimately mixing the dithiocarbamate -
5 in powdered form with a sujtable dusty agricultural carrier, such as, for éxample, kaolin
clay, ground voleanic rock,A and the like. Dusts can suitably contain from about 1% to about

10% by weight of the combination.
The formulations may optionally include combinations that can comprise at least 1%

Best Available Copy

by weight, based on the total weight of the combination, of one of more dithiocarbamates
10 with an additional pesticide compound. Such additional pesticide compounds may be
fungicides, insecticides, nematocides, miticides, arthropodicides, bactericides or
combinations thereof, that are compatible with the dithiocarbamate of the present invention
in the medium selected for application, and not antagonistic to the activity of the present
g compounds. Accordingly, in such embodiments the other pesticide compound is employed
15 asa supplemental toxicant for the same or for a different pesticidal use. The pesticide i
compound and the dithiocarbamate can generally be mixed together in a weight ratio of -
from 1:100 to 100:1. '
[n the process of the present invention, the solid product comprising the
dithiocarbamate is introduced into a packaging process, wherein the dithiocarbamate is
20 contacted with inert gas and transported via inert gas flow. The dithiocarbamate is typically
contacted with an inert gas within an enclosed areca. An enclosed area is an area in which
the inert gas can be introduced and increasingly concentrated such that minimum inert gas is
lost. The enclosed area can comprise for example, a pipe for transport, a storage cbhtaincr,
a hopper or silo, and/or an air-tight container. The inert gas may be any inert gas which will
Q 25 uansport the dithiocarbamate via, for example pneumatic transter, and provide stability such
that dithiocarbamate degradation and the level of ETU is significantly decreased. A
sigoificant reduction in ETU is a reduction of at least 20% or more, based on the amount of
ETU produced in the absence of inert gas. Preferably the inert gas is selected from carbon
dioxide (CO;y), nitrogen and argon, or any combination thereof. Most preferably, the inert
30 gasis COy due to its high molecular weight and improved cooling effect on the
dithiocarbamate during transfer. In one embodiment, the gas is a mixture of CO, and

nitrogen, wherein nitrogen is from 1, preferably from 5, more preferably from 10 to 40,

-
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preferably 10 45, more preferably to 50, percent based on the total volume of the gas
mixture.

The dithiocarbamate is mixed with an inert gas thus removing a large amount of oxygen
in contact with the dithiocarbamate. The dithiocarbamate/inert gas mixture is then
deposited in a container which can be sealed such thar air or other gases cannot further
exchange with the inert gas atmosphere within the container. In other words, the container

is air-tight after sealing. Prior to sealing the air-tight container, the dithiocarbamate is

typically further de-aerated with inert gas, substantially removing all other gases. De-

aeration can be achieved by any methad which substantially réplaces air with the inett gas.
In one embodiment (Embodiment I) of the present invention, an inert gas is introduced
to the dithiocarbamate during a dithiocarbamate transfer process, wherein the
dithiocarbamate is being fransported from one location to another within a process. The
inert gas js introduced at an adequate rate, dépen&ing u{aon the conveying system capacity
and the transfer distance, thus replacing the atmospheric air and forming a dilute phase
transfer system. The dilute phase transfer system is a combination of the dithiocarbamate
with the inert gas to form a fluidized dithiocarbamate/inert gas mixture which can easily -
flow. Such methods and dilute phase transfer system would be easily ascertainable to onc

skilled in the art.  The dithiocarbamate and inert gas are then collected in a receiving

" hopper, and excess gas is separated from the dithiocarbamate and filtered before being

released to the atmosphere, thus assuring the hopper inertization. In the same receiving
hopper, extra inert gas additions are provided, and the remaining oxygen content is
monitored op a continuous basis by a dedicated gas analyzer. The average oxygen level
within the hopper, prior to packaging is typically 0.9% or less, preferably 0.8% or less, more
preferably 0.7% or less and most preferably 0.6% or less, based on the total gas
composition. '

The dithiocarbamate/inert gas mixture is then transferred using the dilute phase transfer
system to a buffering hopper. The dithiocarbamate is then transferred to a bagging machine
hopper via a vacuum dé-aeration screw to remove the remaining gas and densify the
dithiocarbamate product.  The dithiocarbamate/inert gas mixture is then transforred via
dosing screws 1o deliver the dithiocarbamate/inert gas mixture into the bag. Typically, the
mixture is delivered at a location within the bag which is just above the dithiocarbamate

level already deposited in the bag to avoid air entrapment during filling. In other words,

-4-
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(above the product level) to continue exiracting the remaining gas.

either the bag or dosing screw(s) are continuously positioned in such a way that there is not
a significant distance between the outlet of the dosing screw and the uppermost level of the
dithiocarbamate product already deposited in the bag. Therefore, either the dosing screw(s)
1s raised as the bag is filled. or the bag is lowered.

Once filled, the bag is transferred to a first de-aeration station where vacuum rods are
introduced into the bag, to remove the remaining gas. In a second de-aeration stage, the 10p

of the bag is pressed and cioscd and a suction probe is introduced in the top of the bag

Thc bag tap is kat closed mechanj cally 1o prevent re-acration and transferred to- the

bag closing station where the bag is folded and heat sealed to provide an air tight seal.

Typicaily, the inert gas comprises at least 99.0% of the‘atmosphere surrounding the
dithiocarbamate within the air-tight container. '

The container can be any coﬁ.téinéf which can be sealed, thus preventing the escape of
Inert gas and the introduction of other gases within the container. Typically, the container is
a heat sealable bag with a means to prevent gas transfer. Such bags typically cornpriseo‘a'a
plastic liner within a multi-ply paper bag, such as 3-ply KRAFT™ paper, although other
materials can also be used, such as foils. The plastic liner is typically produced from
polymeric matenials such as polyethylene, high or low density polypropylene, or
polyethylene-ethylene vinyl alcohol, (PE/EVOF). The bag is then typically folded (e.g.
double folded) and heat sealed.

The transport and packaging process can be completed using any process which wil]
introduce an inert gas and store the dithiocarbamate such that stability is increased and the
production of by-products is reduced. 1n one embodiment, a CHRONO-FILL™ PBS 2001
BFW packaging line is used, available from BMH Chronos Richardson,

The process of the present invention gives swprisingly good stability to the
dithiocarbamates, significantly decreasing the amount of degradation and the by-production
of the alkylene thiourea. Typically, the amount of ETU is decreased by at least 30%,
preferably at least 40% and most preferably at least 45%, based on the amo{mt of
degradation which occurs in the absence of inert gas, after 2 months of storage. Generally,
the amount of active ingredient degradation is less than 1 percent, preferably less than .5
percent, more preferably less than 0.4 percent and most preferably less than 0.3 percent,

based on the total original amount of dithiocarbamate.

-5.
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EXAMPLES
The following examples are provided to illustrate the present invention. The examples are

not intended to limit the scope of the present invention and they should not be so

interpreted. Amounts are in weight parts or weight percentages unless otherwise indicated.

Examples } and 2
Ethylenebis dithiocarbamate was produced and packaged in 25 kg. bags using a

CHRONO-FILL™ PBS 2001 BFW according to the process as described in Embodirnent I

of the present specification.

% Active Ingredient was determined according to the following:
The procedure (issued from CIPAC methods) is based on the decomposition of the

2 to .3g of sample (ethylene bis dithiocarbamate-EBDC) (tracking based on the evolution of
carbon disulfide 1EBDC<=>2CS;) when heated with dilute sulfuric acid (2N) for 103
minutes. The liberated gas is aspired through an absorber containing lead ;cetate solution to
remove hydrogen sulfide formed during the decomposition of the sample. The carbon
disulfide is then absorbed in chilled (0-5°C) methanolic potassium to form potassium
xanthate. This solution js neutralized with acetic acid, then titrated with 0.1 N iodine

solution to the starch end point. The iemperature of the absorber (0°C - 5°C) must be

regulated throughout the determination.

% Ethylene thiourea (ETU) (2-Imidazolidinethione) was determined according to the following:

ETU 15 extracted through addition, in equal quaatity, of a 4% zinc chloride solution to a

solution of EBDC (100mg EBDC/10ml H,0) in deionized water. ETU is then separated
through HPLC (liquid chromatography) & compared 10 calibrated solutions. The solvent is a

5% acetonitrile solution in deionized water. ETU is detected by a UV spectrophotometer,

visible at 233nm.

The CIPAC (official ref std) method references are: CIPAC method MT 61/TC/M/-
3, CIPAC Handbook E, page 116.

-6-
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At the designated time, a 50 g sample was removed from the bag and analyzed immediately.

The bags were stored in a ventilated oven at 54°C.

PERCENT ACTIVE INGREDIENT

Sample Weeks of Storage
0 2 4 6
1Sd. 83.7 82.5 82.1 80.7
Sa2 818|816 |8i3 807 - s
Example 1 | 83.6 82.9 82.7 82.8
Example 2 | 82.3 82.3 82.6 82.4

Std 1.is ethylenebisdithiocarbamate (lot #RG2988R232) packed in micro perforated bags with no inert gas.

Std 2 is ethylenebisdithiocarbamate (Jol #RJ3788R231) packed in micro perforared bags with no-inert gage-—- .-
Example | is lot # RG2988R232 packed in air-tight polyethylene/EVOI bags.

Example 2 is lot 4 RI12788R23 | packed in air tight polyethylene liner bags.

PERCENT ETHYLENETHIOUREA

Sample Weeks of Storage

0 2 4 6
Std. 1 0.10 0.11 0.12 0.14
Std. 2 0.07 0.12 0.13 0.15
Example 1 |0.12 0.07 0.07 0.07
Example 2 { 0.08 0.09 0.08 0.08

Std ) is ethylenebisdithiocarbamate (lov ##RG2988R232) packed in micro perforated bags with no inert gas.
Std 2 is ethylenebisdithiocarbamate (lot # R12788R231) packed in micro perforated bags with no inert gas.
Example 1 is ot ##RG2988R232 packed in air-tight Polyethylene/EVOH bags,

Example 2 is lot # RI2788R231 packed in air-tight palyethylene liner bags.

The process of the present invention surprisingly reduces the amount of by-product
‘produced during storage of the dithiocarbamate and offers increased stability with lower

product degradartion.
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WHAT IS CLAIMED IS:
A method of stabilizing an alkylenebis dithiocarbamate, useful as a

1.
fungicide, from degradation and formation of unwanted by-products comprising:

a) contacting the alkylenebis dithiocarbamate with an inert gas in an enclosed area,
b) de-aerating the enclosed area containing the alkylenebis dithiocarbamate, and

¢) packaging the alkylenebis dithiocarbamate in an air-tight container.

2 The niéthod of Claim 1 wherein the alkylenebis dithiocarbamate is

selected from ethylenebisdithiocarbamate metal salts.

Best Availgbe Co

10
The method of Claim 2 wherein the alkylenebis dithiocarbamate is

3.
selected from mancozeb (a coordination product of zinc and manganese

ethylenebisdithiocarbamate), maneb (manganese ethylenebisdithiocarbamate), metiram
(tris[amine-[ethylene bis(dithiocarbamate)]- zinc([{){tetrahydro-1,2 4,7-dithiadia-zocine-3,8-

15
dithione]polymer) and zineb (zinc ethylenebisdithiocarbamate). .
The method of Claim 1 wherein the inert gas is CO;.

The method of Claim 4 wherein the inert gas is a combination of CO;

and niwogen.
6. The method of Claim 1 whereip the air-tight container is a bag.
25 7. An air-tight container containing an inert gas and a composition
comprising an alkylenebis dithiocarbamate, wherein the inert gas comprises at least 99.0%

of the atmosphere surrounding the alkylene bis dithiocarbamate within the air-tight

container.

The air-tight container of Claim | wherein the alkylenebis

30 8.
dithiocarbamate is selected from ethylenebisdithiocarbamate metal salts,
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8 9. The air-tight container of Claim 2 wherein the alkylenebis
U dithiocarbamate is selected from mancozeb (a coordination product of zinc and manganese
)

ethylenebisdithiocarbamate), maneb (manganese ethylenebisdithiocarbamate), metiram
(tris[amine-[ethylene bis(dithiccarbamate)]- zinc(l){tetrahydro-1,2.4,7-dithiadia-zocine-3,8-

o)
5 dithione)palymer) and zineb (zinc ethylenebisdithiocarbamate). .

10,  The air-tight container of Claim 1 wherein the inert gas is CO.

11.  The air-tight container of Claim 7 wherein the inert gas is a

10 combination of CO; and nitrogen.

12 The air-tight container of Claim 1 wherein the air-tight container is a

.

9 bag.
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ABSTRACT OF THE DISCLO SURE N
stabilizing an alkylenebis dithiocarbamate comprising

A mcthod of ' ¢
ng the alkylenebis dithiocarbamate with an inert gas, de-aerating the alkylenebis
¢

contacti - em o
lenebis-dithiocarbamate in an air-tight container.

dithiocarbamate and packaging the alky
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& COMISARIO DE PATENTES Y MARCAS

W. MONTGOMERY

Oficial certificador




REIVINDICACIONES

1. Un método para estabilizar un alquilenbisditiocarbamato,
dtil como fungicida, a partir de la degradacidn .y formacién de
subproductos indeseados que comprende:

a) poner en contacto el alquilenbisditiocarbamato con un gas
inerte en una superficie cerrada,

b) eliminar el aire de la superficie cerrada que contiene el
alguilenbisditiocarbamato, y

¢) envasar el alquilenbisditiocarbamato en un recipiente

hermético.

2. El método de la reivindicacidn 1, donde el
alquilenbisditiocarbamato se selecciona entre sales de metal de

etilenbisditiocarbamato.

3. El método de la reivindicacidn 2, donde el
alquilenbisditiocarbamato se selecciona entre mancozeb (un
producto de coordinacién de =zinc y etilenbisditiocarbamato de
manganeso), maneb (etilenbisditiocarbamato de manganeso), metiram
(tris[amina- [bis (ditiocarbamato)]-zinc(II) [tetrahidro-1,2,4,7-
ditiadia-zocine-3,8-ditional polimero de etileno) Y zineb

(etilenbisditiocarbamato de zinc).

4. El método de la reivindicacién 1, donde el gas inerte es

CO;.

5. El método de la reivindicacidén 4, donde el gas inerte es

una combinacidén de CO, y nitrdgeno.
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6. El método de 1la reivindicacidén 1, donde el recipiente

hermético es una bolsa.

7. Un recipiente hermético que contieneltul gas inerte vy
una composicidén que comprende un alquilenbisditiocarbamato, en
donde el gas inerte comprende al menos 99,0% de la atmésfera que
rodea al alquilenbisditiocarbamato dentro del recipiente

hermético.

8. El recipiente hermético de la reivindicacidén 1 en donde
el alquilenbisditiocarbamato se selecciona entre sales de metal

de etilenbisditiocarbamato.

9. El recipiente hermético de 1la reivindicacidn 2, en
donde el alquilenbisditiocarbamato se selecciona entre mancozeb
(un producto de coordinacidén de zinc y etilenbisditiocarbamato de
manganeso), maneb (etilenbisditiocarbamato de manganeso), metiram
(tris[amina- [bis(ditiocarbamato) ] -zinc(II) [tetrahidro-1,2,4,7-
ditiadia-zocine-3,8-ditiona] polimero de etileno) y zineb

(etilenbisditiocarbamato de zinc).

10. El recipiente hermético de la reivindicacidén 1, donde

el gas inerte es CO,.

11. El recipiente hermético de la reivindicacidén 7, donde

el gas inerte es una combinacién de CO, y nitrdgeno.




12. El recipiente hermético de

el recipiente hermético es una bolsa.

COLO 10975-801-009-3
MRE-220

la reivindicacidén 1,

donde




Industria y Comercio
SUPERINTENDENCIA

2° EXAMEN DE FORMA, PATENTE DE INVENCION

Radicacion N° 05-02620 Folio 79

Concepto Técnico N° 852
Clasificacion Internacional de Patentes: AO1N 25/22

Practicado el examen de acuerdo a lo establecido en el Art. 38 de Ia Decision 486,
se determiné que esta solicitud de Patente:

Si [‘v}/NO [ ] Contiene un resumen de la invencién (Art. 26-e)
SI| y}/ﬁo [ 1 - Contiene el titulo o nombre de la invencién (Art. 27-d)
SI 4/NO[ ] Contiene la descripcion de la invencion (Art. 26-b)

SI[ 1 NO[ ] NO ES APLICABLE [V]/Contiene los dibujos necesarios para
comprender la invencién (Art. 26-d)

Sl [Vﬁ\lO [ ] Contiene una o mas reivindicaciones (Art. 26-c)

SI[ 1 NO[ ] NO ES APLICABLE [V]’ﬁan sido desarrollados los productos a
partir de recursos genéticos o de sus productos derivados de los
que cualquiera de los Paises Miembros es pais de origen (Art.
26-h) . ,

SI[ ] NOT ] NO ES APLICABLE | f’/]é)s,productos y 0 procedimientos han
sido obtenidos o desarrollados a partir a partir de los
conocimientos tradicionales de las comunidades indigenas, afro
americanas, o locales de los Paises Miembros, de acuerdo a lo
establecido en la Decision 391 y sus modificaciones y
reglamentaciones vigentes (Art. 26-i)

SI[ ] NO[V]/ La invencion se refiere a un producto relativo a un material
bioldgico (Art. 26-j)

Si] VI/NO[ ] NO ES APLICABLE [ ] La prioridad coincide con la materia
reivindicada.

Si ["]ﬂ) [] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[ ] NO[ ] Ver hoja(s) anexa(s)

EXAMINADOR TECNICO: 202051

Bogota D C, octubre 28 de 2005.
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