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Y represents a bifunctional group linking the two car 
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tuted 5-membered heterocyclic ring with a total of 1 
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FUNGCDAL AGENTS PROCESSES FOR THEIR 
PREPARATION AND THER USE FOR 

COMBATING FUNG 

Matter enclosed in heavy brackets I appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates to new fungicidal syn 
ergistic combinations of certain known carboximides 
and the known compound N,N-dimethyl-N'-phenyl-N'- 
fluorodichloromethylthiosulphamide. 

It is already known that some carboximides have a 
high fungicidal activity, in particular against the impor 
tant harmful fungus Botrytis cinerea (in this context, see 
K. H. Bichel, "Pflanzenschutz and Schädlingsbekimp 
fung" ("Plant Protection and Pest Combating"), page. 
148, Georg Thieme Verlag, Stuttgart (1977). However, 
when used in practice in the customary manner, for 
example in viniculture, plant damage occasionally oc 
curs, which restricts the general applicability of these 
agents. 
The present invention now provides a fungicidal 

composition containing as active ingredients (1) a car 
boximide of the general formula 

Cl () 
CO 

/ 
Y N 

N.co/ 
C 

in which 
Y represents a bifunctional group linking the two 

carbonyl groups with formation of an optionally 
substituted 5-membered heterocyclic ring with a 
total of 1 or 2 hetero-atoms (O and N), 

and (2) N,N-dimethyl-N'-phenyl-N'-fluorodichlorome 
thylthiosulphamide (short name: "Dichlofluanid"), of 
the formula 

(CH3N-SO-N-S-CCF, (II) 

alone or in admixture with a solid or liquid or liquefied 
gaseous diluent or carrier, 

Surprisingly, the active compound combination ac 
cording to the invention not only has a high fungicidal 
activity, but, in particular, is also tolerated very well by 
plants. A valuable enrichment of the art is thereby 
achieved. 
The general formula (I) provides a definition of the 

carboximides required for the active compound combi 
nation according to the invention. In this formula, Y 
preferably represents the following bifunctional groups 
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C1 (a) 

(short name: "Procymidor') and 

CH=CH C (Ib) 

CH 

Cl 

(short name: "Winchlozolin") are thus particularly pre 
ferred. 
The compounds of the formulae (la) and Ib) are 

known (see the textbook by K. H. Bichel, mentioned 
above, and R. Wegler, "Chemie der Pflanzenschutz und 
Schidlings-bekimpfungsmittel" ("Chemistry of Plant 
Protection Agents and Agents for Combating Pests"), 
Volume 4, pages 202 and 217, Springer-Verlag, Berlin/. 
Heidelberg/New York (1977)) and are also applied in 
agricultural practice. The preparation of the active 
compounds is likewise known (see, for example, the 
statements in the standard work by R. Wegler men 
tioned above, and U.S. Pat. No. 3,903,090 (for Ia) and 
DT-OS (German Published Specification) No. 
2,207,576 (for Ib)). 
Simultaneous application of the compound of the 

formula (Ia) and of the compound of the formula (II) is 
particularly preferred, an increase in the toleration by 
plants being achieved in relation to the results obtained 
with the carboximides of the formula (I) by themselves. 

However, simultaneous application of the com 
pounds of the formulae () and (II) not only reduces the 
toleration risk, but also simplifies the plant protection 
measures. In one operation, it is possible, for example, to 
combat the most important vine diseases caused by 
fungi, since Dichlofluanid (II) has the action against 
vine Peronospora (Plasmopara viticola) and against fire 
disease (Pseudopeziza tracheiphila), which in the case 
of some of the carboximides is only slight, and is offi 
cially permitted in the Federal Republic of Germany, 
for example, for these indications (1978 Plant Protec 
tion Agent Register of the Federal Biological Institute 
for Land and Forestry). 
The compound of the formula (II) has already been 

generally known for a relatively long time, as have its 
preparation and fungicidal action (for details see R. 
Wegler (op. cit.), Volume 2, pages 94-95 and Volume 4, 
pages 193-194). 

Instead of the active compound of the formula (II), it 
is also possible in some cases to use similar N 
polyhalogenoalkylthio derivatives of amido compounds 
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and imido compounds. Examples of such compounds 
which may be mentioned are N-trichloromethylthioph 
thalimide and the corresponding tetrahydro compound 
thereof, which are two compounds which have already 
been known as plant protection fungicides for a long 
time (for details see R. Wegler (op. cit.), Volume 2, 
pages 108-109 and Volume 4, pages 190-192), and have 
the formulae 

CO (III) 

N-S-CCl3 
CO 

(short name: "Folpet") and 

CO (IV) 
N 
N-S-CCs 

/ 
CO 

(short name: "Captan'). 
Furthermore, the 4-methylphenyl derivative of the 

compound (II), with the short name "Tolylfluanid" 
may also be mentioned at this point (see R. Wegler (op. 
cit.), Volume 4, page 194). 
The weight ratios of the two groups of active com 

pounds in the active compound combinations according 
to the invention can vary within relatively wide ranges. 
In general, 0.5 to 8 parts by weight, preferably 1 to 4 
parts by weight, of component (2), in particular N,N- 
dimethyl-N'-phenyl-N'-fluorodichloromethylthio-sul 
phamide, are present per part by weight of component 
(1), that is the carboxamide(s). 
The active compound combinations according to the 

invention exhibit a powerful microbicidal action and 
can be employed in practice for combating undesired 
microorganisms. The active compounds are suitable for 
use as plant protection agents. 

Fungicidal agents in plant protection are employed 
for combating Plasmodiophoromycetes, Oomycetes, 
Chytridiomycetes, Zygomycetes, Ascomycetes, Basidi 
omycetes and Deuteromycetes. 
The good toleration, by plants, of the active com 

pound combinations, at the concentration required for 
combating plant diseases, permits treatment of above 
ground parts of plants, of vegetative propagation stock 
and seeds, and of the soil. 
The active compounds can be converted into the 

customary formulations, such as solutions, emulsions, 
powders, suspensions, powders, dusting agents, foams, 
pastes, soluble powders, granules, aerosols, suspension 
emulsion concentrates, seed-treatment powders, natural 
and synthetic materials impregnated with active com 
pound, very fine capsules in polymeric substances, coat 
ing compositions for use on seed, and formulations used 
with burning equipment, such as fumigating cartridges, 
fumigating cans and fumigating coils, as well as ULV 
cold mist and warm mist formulations. 
These formulations may be produced in known man 

ner, for example by mixing the active compounds with 
extenders, that is to say liquid or liquefied gaseous or 
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solid diluents or carriers, optionally with the use of 65 
surface-active agents, that is to say emulsifying agents 
and/or dispersing agents and/or foam-forming agents. 
In the case of the use of water as an extender, organic 

4. 
solvents can, for example, also be used as auxiliary sol 
vents. 
As liquid diluents or carriers, especially solvents, 

there are suitable in the main, aromatic hydrocarbons, 
such as xylene, toluene or alkyl naphthalenes, chlori 
nated aromatic or chlorinated aliphatic hydrocarbons, 
such as chlorobenzenes, chloroethylenes or methylene 
chloride, aliphatic or alicyclic hydrocarbons, such as 
cyclohexane or paraffins, for example mineral oil frac 
tions, alcohols, such as butanol or glycol as well as their 
ethers and esters, ketones, such as acetone, methyl ethyl 
ketone, methyl isobutyl ketone or cyclohexanone, or 
strongly polar solvents, such as dimethylformamide and 
dimethylsulphoxide, as well as water. 
By liquefied gaseous diluents or carriers are meant 

liquids which would be gaseous at normal temperature 
and under normal pressure, for example aerosol propel 
lants, such as halogenated hydrocarbons as well as bu 
tane, propane, nitrogen and carbon dioxide. 
As solid carriers there may be used ground natural 

minerals, such as kaolins, clays, talc, chalk, quartz, atta 
pulgite, montmorillonite or diatomaceous earth, and 
ground synthetic minerals, such as highly-dispersed 
silicic acid, alumina and silicates. As solid carriers for 
granules there may be used crushed and fractionated 
natural rocks such as calcite, marble, pumice, sepiolite 
and dolomite, as well as synthetic granules or inorganic 
and organic meals, and granules or organic material 
such as sawdust, coconut shells, corn cobs and tobacco 
stalks. 
As emulsifying and/or foam-forming agents there 

may be used non-ionic and anionic emulsifiers, such as 
polyoxyethylene-fatty acid esters, polyoxyethylenefatty 
alcohols ethers, for example alkylaryl polyglycol 
ethers, alkyl sulphonates, alkyl sulphates, aryl sulpho 
nates as well as albumin hydrolysis products. Dispersing 
agents include, for example, lignin sulphite waste li 
quors and methylcellulose. 
Adhesives such as carboxymethylcellulose and natu 

ral and synthetic polymers in the form of powders, 
granules of latices, such as gum arabic, polyvinyl alco 
hol and polyvinyl acetate, can be used in the formula 
tions. 

It is possible to use colorants such as inorganic pig 
ments, for example iron oxide, titanium oxide and Prus 
sian Blue, and organic dyestuffs, such as alizarin dye 
stuffs, azo dyestuffs or metal phthalocyanine dyestuffs, 
and trace nutrients, such as salts of iron, manganese, 
boron, copper, cobalt, molybdenum and zinc. 
The formulations in general contain from 0.1 to 95 

percent by weight of active compound, preferably from 
0.5 to 90 percent by weight, 
The active compound combinations can be used as 

such or in the form of their formulations or the use 
forms prepared therefrom by further dilution, such as 
ready-to-use use solutions, emulsions, suspensions, 
powders, pastes and granules. They are used in the 
customary manner, for example by watering, immer 
sion, spraying, atomizing, misting, vaporizing, injecting, 
forming a slurry, brushing on, dusting, scattering, dry 
dressing, moist dressing, wet dressing, slurry dressing 
or encrusting. 

Especially in the treatment of parts of plants, the 
active compound concentrations in the use forms can be 
varied within a substantial range. They are, in general, 
from 1 to 0.0001% by weight, preferably from 0.5 to 
O).001%. 
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In the treatment of seed, amounts of active compound 
of 0.001 to 50 g, preferably 0.01 to 10 g, are generally 
employed per kilogram of seed. 
For the treatment of soil, active compound concen 

trations of 0.00001 to 0.1% by weight, preferably 0.0001 
to 0.02%, are required at the place of action. 
The invention also provides a method of combating 

fungi which comprises applying to the fungi, or to a 
habitat thereof, a composition according to the present 
invention. 
The invention also provides crops protected from 

damage by fungi by being grown in an area in which 
immediately prior to and/or during the time of the 
growing a composition of the present invention was 
applied. 
The following Examples 1 and 2 show how a striking 

improvement in the toleration by plants can be achieved 
when (1) carboximides of the formula (1) and (2) Di 
chlofluanid, of the formula (II) are applied simulta 
neously. As can be seen from the test results, the posi 
tive effect of the active compound component (2) (Di 
chlofuanid) can be demonstrated on all the varieties 
tested, independently of the test year. As is also shown 
in Example 3, the fungicidal action of the known indi 
vidual compounds is not impaired by applying them 
simultaneously, in the active compound combination 
according according to the invention; rather, an im 

provement in the action can be concluded from the test 
results. 

EXAMPLE 

Test unit with artificial rain for the purpose of pro 
ducing high atmospheric humidity and long wet-leaf 
times. 
The vines were sprayed with the preparation of ac 

tive compound until dripping wet 4 times. The spraying 
interval was in each case 4 to 10 days. In order to pro 
voke damage, the plants were subjected to artificial rain 
between successive treatments. 6 days after the 4th 
treatment, the damage to the leaves of the vine plants 
was investigated. 
The tests were carried out in 1977 on vines of the 

Miller-Thurgau variety. 
The vines were treated with the known individual 

active compounds (Ia) (Procymidor), (b) (Winchlozo 
lin) and (II) (Dichlofuanid), and with combinations, 
according to the invention, of (Ia) and (II) in ratio of 2:3 
and of (Ib) and (II) in a ratio of 2:3. A considerably 
higher tolerance by plants was found in the case of the 
combinations than in the case of the individual active 
compounds of the carboximide series. 

EXAMPLE 2 
The tests were carried out with different varieties in 

normal vineyards: 
After blossoming, the vines were treated twice with 

the active-compound preparation (spray liquor). The 
amount applied per hectare was about 2,000 liters. 
Spraying took place in each case on moist leaves late in 
the evening. 2 weeks after the last treatment, the dam 
age to the leaves of the vine plants was rated in percent. 
The following varieties of vine were investigated: 

Bacchus, Faber, Kerner, Morio-Muskat, Miller-Thur 
gau, Riesling and Sissi. 
The vines were treated with the known individual 

active compounds (Ia) (Procymidor) and (II) (Dichlo 
fluanid), and with combinations, according to the inven 
tion, of (Ia) and (III) (Folpet) and (Ia) and (II), in each 
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case in a ratio of 1:2. A high tolerance by plants was 
found in the case of the combinations. 

EXAMPLE 3 

Botrytis test (lettuce)/protective 
Commercially available formulations were dispersed 

in tapwater in the required application amounts or con 
centrations and the resulting aqueous dispersions were 
used. 

Lettuce plants in the 8-10 leaf stage were sprayed 
with the spray liquid until dripping wet. After 24 hours 
2 small pieces of agar covered with Botrytis cinerea 
were placed on each leaf. The inoculated plants were 
placed in a darkened, moist chamber at 20 C. 3 days 
after the inoculation, the size of the infected spots on the 
leaves was rated. 
The ratings obtained were converted to percent in 

fection. 0% denoted no infection and 100% meant that 
the plants were completely infected. 
The active compounds, active compound concentra 

tions and results can be seen from the table which fol 
lows. 

TABLE 1. 
Botrytis test (lettuce)/protective 

Active compound 
concentration Infection in 

Active compound (%) (%) 
Individual active 
compounds: - 
a(Procynidor) 0.0 6 
(Dichlofuanid) 0.04 30 

0.01 00 
Combinations 
according to the 
invention: 
a 0.01 12 

) (1:1) 
0.0 

la 0.0 8 

) (1:4) 
-- 0.04 

It will be appreciated that the instant specification 
and examples are set forth by way of illustration and not 
limitation, and that various modifications and changes 
may be made without departing from the spirit and 
scope of the present invention. 
What we claim is: 
1. A fungicidal composition comprising a fungicidally 

effective amount of (1) at least one carboximide of the 
formula 

in which d 

Y represents a bifunctional group linking the two 
carbonyl groups with formation of an optionally 
substituted 5-membered heterocyclic ring with a 
total of 1 or 2 hetero-atoms (O and N), 
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CH C 
N 
C-CO 

/ N 
CH N 
N / 

c-co 
CH C 

and (2), 

(CH3)N-SO-N-S-CCF, 

CO N 

CON-s-cCls 

CO 
DN-s-cCl, o 

CO 

(CH3)N-SO-N-S-CCF 

O 
CH, 

the weight ratio of component (1) to component (2) 
ranging from about 1:1 to 1:4. 

2. A composition according to claim 110 wherein 
component (1) comprises 

ICH3 C 
N 
C-CO 

/ N 
CH N Of 

N / 
c-co 

CH3 C 

CH=CH C 
N 

CameCO 
/ N 

CH N 
/ 

OneCO 

Cl 

3. A composition according to claim 2 wherein 
component (2) comprises 

(CH3)N-SO-N-S-CCF 

and the weight ratio of component (1) to component (2) 
is from about 1:1 to 1:4. 
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8 
4. A composition according to claim 32 wherein 

component (1) comprises 

CH3 C 
N 
C-CO 

/ N 
CH N 
N 1. 

c-co 
CH3 C. 

5. A composition according to claim 1, wherein com 
ponent (2) comprises 

(CH3)2N-SO-N-S-CCIF 

6. A composition according to claim 5, wherein 
component (1) comprises 

ICH3 N C 
C-CO 

/ N 
CH N 

N / 

c-co 
CH Cl. 

7. A method of combating fungi which comprises 
applying to the fungi, or to a habitat thereof, a composi 
tion according to claim 1. 

8. A method according to claim 7, in which the total 
active compounds are applied to soil in an amount of 
about 0.00001 to 0.1% by weight. 

9. A method according to claim 7, in which the total 
active compounds are applied to seed in an amount of 
about 0.001 to 50 g per kg of seed. 

10. A fungicidal composition comprising a fungicidally 
effective amount of (1) 

CH C 
N 
C-CO 

/ N 
HC N f 
N / 
- CO 
CH C 

and (2), 

CO 

DN-S-CCI, or 
CO 

CO 
DN-s-CCls. 

CO 

the weight ratio of component (1) to component (2) ranging 
from about 1: 1 to 1:4. 
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A. active compounds are applied to soil in an amount of about 11. A method of combating fungi which comprises apply- 000001 to 0.1% by weight. 
ing to the fungi, or to a habitat thereof, a composition 13. A method according to claim 11 in which the total 

active compounds are applied to seed in an amount of 
according to claim 0. S about 0.001 to 50 g per kg of seed. 

12. A method according to clain 11, in which the total 
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