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@ Copper complexes of N-pyrazole-, N-imidazole- and
N-triazole-acetanilide derivatives of formula:

< )@ An. pH;0 (1)
\c-cnz-n6

2

< iwherein

‘R; and R; represent mdependently of each other methyl,
N _ethyl, methoxy, ethoxy or halogen,

R, represents hydrogen, C-C;-alkyl, C,-C,-alkoxy or halogen,

R.represents hydrogen or methyl
o R, represents |~CH~COOCH, . -cucnzocu3 or _@
CH, ' CH

R represents 1,2-pyrazole, 1,3- imidazole, 1 ,2,4-tr|azole (1) or
1,2 A-triazole (4) .
© Arepresents the anion of an organic or inorganic acid and
n stands for the number 1 or2
0., p stands for a number from 1 to 12 inclusive, their prepara-
LiJ tion and use as fungicides.
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Copper complexes of N-pyrazole, N-imidazole-and N-triazole-

acetanilide derivatives as fungicides.

The present invention relates to copper complexes of
N-pyrazole, N-imidazole-and N-triazole-aniline derivatives,
a proéess for their preparation, compositions containing
them and their use in combatting phytopathogenic fungi.

The aniline derivatives which form the basis of the
copper complexes of the invention are-in part known from
German Offenlegungsschrift No. 2,643,477 which also
describes their fungicidal activity.

The complexes of the present invention have been found
to poésess a high fungicidal activity over a prolonged

period.

More particularly the present invention provides complexes
of the formula I

- .
'R R ‘
Cu 3 / RS
| N.\\\\ An . pH,0 (1)
| R, C-CH,-R¢
N R2
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wherein

R1 and R2 represent independently of each other methyl,
ethyl, methoxy, ethoxy or halogen,

R3 represents hydrogen, Cl-CB-alkyl, 61-04-a1koxy or
halogen,

R4 represents hydrogen or methyl,

R5 represents '

-CHCOOCH ; =CHCH,OCH or 0
t 3 23
CH CH '
3 3
0
R6 represents 1,2-pyrazole, 1,3-imidazole, 1,2,4-triazole(l)
or 1,2,4-triazole-(4),

A represents the anion of an organic or inorganic acid
~and '
n stands for the number 1 or 2 and

p stands for a number from 1 to 12 inclusive.

According to the number of carbon atoms present the
following are to be understood as alkyl or as alkyl moiety
of an alkoxy group: methyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec~- butyl or tert-butyl.

Halogen stands for fluorine, chlorine, bromine or iodine.

The following are examples of acids from which anion A may
be derived e.g. hydrochloric acid, hydrobromic acid,
hydriodic acid, nitric acid, phosphoric acid, sulphuric
- acid, methanesulphonic acid, acetic acid, haloacetic acids,
propionic acid, halopropionic acids, butyric acid, lactic

acid, oxalic acid, maleic acid or benzoic acid.
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The number p indicates the degree of hydration and will
not necessarily be a whole number.

The complexes of the invention are stoichiometrically
precisely defined compounds.

The complexes of the formula I may be prepared analogously

to known methods for example as follows

R
R 1
3 : / Rs .
N\\\\ + CuAn . pH20
R, o C-CH,-Rg (11D)
R f
2 0 ’
l/ solvent
(D

suitable solvents are for example alcohols such as methanol
and ethanol; ketones such as acetone and methylethylketone;
acetonitrile, dimethylformamide, dimethylsulphoxide,
methylcellosolve and water as well. as mixtures thereof.
The process is advantageously carried out in the presence
of ammonium chloride. The reaction temperature lies between
0° and 100° C preferably 20°-50° C. The process is carried
out under normal pressure. .

The above process also forms part of the invention.

The complexes of the formula I contain in the group R, an
asymetrical carbon atom adjacent to the aniline nitrogen
.and may be obtained as optical antipodes in conventional
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manner (e.g. employing already separated starting materials).
The two configurations of such a compound of the formula I
exhibit different degrees of microbicidal activity. The
effect of further possible centres of asymetry and the
atropisomerism about the phenyl — N < axis on the
‘microbicidal action of the entire molecule is apparently
negligible, Carrying out the process of the invention
without attempting to separate the pure isomers of the

complex produces a racemic mixture thereof.

Ina furthe embodiment of the invention the complexés of
the formula I are mixed with suitable carriers and/or
other additives to give fungicidal compositions.

Suitable carriers and additives can be solid or liquid and
are those normally used in the art of formulation, for

example natural or regenerated mineral substances, solvents,
| dispersants, wetting agents, tackifiers, thickeners,
binders or fertilisers. The preparation of the compositions
is effected in known manner by intimately mixing the
constituents.

The following are examples of compositions according to the
invention (percentages refer to advantageous amounts by

weight of active substance):

Solid formulations: _
dusts, tracking agents, (up to 10 %), granules (coated
granules, impregnated granules and homogenous
,granules);‘pellets_(l to 80 %);

Liquid formulations:
a) active substance concentrates which are dispersible
in water: wettable powders, pastes; (25-90 % in
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commercial packs, 0.01 to 157% in ready for use
solution@; emulsions; concentrated solutions

(10 to 50 %; 0.01 to 15 % in ready for use solutions).
b) Solutions, aerosols. ‘

The content of active substance in the above deécribed
compositions is between 0.1 7 and 90 % by weight.

The compounds of the formula I can be used together with
other suitable pesticides, for example fungicides,
insecticides, acaricides or active substances which
influence plant growth, in order to broaden the activity
spectrum of the formulations and to adapt them to

prevailing circumstances.

The complexes of the formula I are suitable for the
protection of horticultural and agricuitural crops and
cultures from attack by phytopathogenic fungi. Examples
of such crops and cultures are maize, vegetables, sugar-
beet, soya, ground nuts, fruit trees, ornamentals, vines,
hops, cucumber plants (cucumber, marrows, melons,squash),
solanaceae such as potatoes, tobacco plants and tomatoes
and also banana, cocoa and rubber plants.

With the active compounds of the formula I it is possible
to inhibit or destroy the fungi which occur in plants or
parts of plants (fruit, blossoms, leaves, stems, tubers,
roots) in these and related cultures and also to protect
from attack by such fungi parts of: the plaﬁts which grow -
later. Typical of such fungi are those which belong to the
following classestAscomycetes (e.g. Erysiphaceae);
Basidiomycetes, in particular rust fungi; fungi imperfecti
(e.g. Cercospora); and especially Oomycetes belonging

‘to the class of the Phycomycetes, such as Phytophthora,
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Pythium or Plasmopara. In addition; the compounds of the
formula I possess a systemic action. They can also be used
as seed dressing agents for protecting seeds (fruit, tubers,
grains) and plant cuttings from fungal infections and from
phytopathogenic fungi which occur in tbe.soil.'

A further aspect of the invention therefore concerns the
use of the complexes of the Formula I in combatting

' phytopathogenic fungi.

Preferred complexes are those of the formula I wherein

R1 represents methyl
R2 represent methyl or chlorine and

R, represents hydrogen, chlorine, bromine or methyl.

3

Preferred as substituent Re is the 1,2,4-triazole group.

The anions of inorganic acids are preferred as the group A.
X is preferably the -(.:H-COOCH3 group or-J:;:L . group

3 0
and especially the -C'IH-COOCH3 group.

Cii,

Combinetion of the various compound groups are of particular
. interest.

The invention is illustrated by the following Examples.
Unless otherwise stated, a compound of the formula I is
alvays obtained as a racemic mixture of possible isomers.

Temperatures are given in degrees centlgrade, pressures in
aillibars and parts ‘and percentages are by weight,
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A. Preparative examples
Example 1

Preparation of

4 CH3 C,H3 o
CH-COOCH3
Cu — N Cl2
\\\\ )N_
C--CH2 =N ‘l
\ CH3 8 \::N
2 Pe

-

Copper complex of N-(1'-methoxycarbonyl-ethyl)-N-(1,2,4-
triazol-l-yl) -acetyl-2,6-dimethylaniline (compound No. 2).

9.3 g of N-(1'-methoxycarbonyl-ethyl)-N-(1,2,4-triazol-1-y1)~
acetyl-2,6-dimethylanilin were disolved in 75 ml of warm

95 % ethanol and reacted with a solution comprising 2.7 g

of copper-(Ii)-chloride dihydrate in 10 ml. of water and

5 g of ammonium chloride in 20 ml of water. Precipition

from the clear solution of the deep-blue crystals was
initiated after a few minutes by scratching with a glass

rod. After standing for 30 mins. at 30° the reaction

mixture was cooled, filtered and washed through with cold

water.

The copper complex thus obtained melted at 193-194°
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Example 2
Preparation of
4
| CH, Wy )
///CHCHZOCHB - _
Cu N Cl
‘ N=—
N - 2
C-CH, X :
1"
~ CI-I3 0 \=.N_'2 /

Copper complex of N—(l'-methyl-Z'-methoxyethyl)-N-(l,2,4-
triazol-1l-yl) -acetyl-2,6-dimethyl anilin (compound no. 10)

9.1 g of N-(1' ~methyl-2-methoxyethyl) -N-(1,2,4~triazol-1-
yl) -acetyl-2,6-dimethyl aniline were disolved in 40 ml

of warm 95 7 ethanol and reacted with a solution comprising
2.7 g of copper-(II)-chloride dihydrate in 10 ml of water
and 5 g of ammonium chloride in 20 ml of water. The
rapidly formed blue suspension was diluted with 20 ml

of water, stirred for a further 20 mins. and filtered.

The blue crystals obtained were washed through with

water and diethylether and dried, m.p. 138-139°.

Example 3

Preparation of

PPN
Cu @ N g/ C12 . H20
/N"]
CHq ﬁ-CHZ-N\::N 2’
. _ 0 -
Copper complex of 3-(N-(1,2,4-triézol-l-y1-acetyl)-N-

-~
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(2,6-dimethylphenyl) -amino-tetrahydro-2~furanone

(compound no. 16).

3.2 g of 3-(N-(1,2,4-triazole-1-yl-acetyl)-N-(2,6-dimethyl-
phenyl) -~amino-tetrahydro-~2-furanonewere disolved at 50° in
- 22,5 ml of 95 7% ethanol and reacted for 2 hours at 65°

and 16 hours at room temperature with a solution
comprising 1 g of copper-(11)-chloride dihydrate in 3 ml
of water and 1.5 of ammonium chloride in 6ml of water.

The ice-cooled reaction mixture was then treated with
20 ml water, filtered,washed through with water and
the obtained crystals dried under vacuum, m.p. 190-195°.

The following complexes of the formula I can be obtained

analogously.
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2 Ievpoes of compounds of the formula II,

forming couplexes

Tih e 1V
F“3 /N_.
T = ~CHCUO{H,; R, =-N —, )
h 3' 76
= §
L R,y Rg R, physical
data
CHq CH, H H mp.131-132°
CH3 CZHS H H bp.162°/0.01
CH3 CH, 4-Cl H mp.135-137°
CH3 CZHS 4-Br H - mp.- 119-120°
CH, H S-CH3 H _mp. 130-132°
CH3 Cl H H mp. 109-112°
CH30 CH3 H H mp.150-152°
- - - )
CHq CH, 3 CHq 5 CHq mp.105-108
CH3 L-C3H7 H H mp. 95-98°
CH4 CH, 4 -Br H mp. 146°
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CH3 Cl

Table V
M3 - N=
(R5 = ~CHCOOCH = =N
\—
R R R R physical
1 2 3 4 data
CH3 CH3 H H mp. 102-104°
CH3 CH3 3-CH3 H viscous
CH3 CH3 3-CH3 S-CH3 bp.162°/0.001
CH3 C2H5 H H - bp.108°/0.03
C2H5 CZHS H H bp.132°/0. 12
CH3 Cl H H bp.115°/0.03
CH3 Br 4-Cl H bp.153°/0.011
CH3O CH3 H H bp.124°/0.08
CH30 Ccl H H bp.148°/0.04
Table VI
R = ‘ = N/
: 0
R1 R2 R3 R4 physical
data
CH3 CH3 H H mp.133-135°
CH3 Cl H H
CH3 C2HS H .H
H H
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R, R, R3 R4 physical
data
CH3 _CZHS H H.
'CH3 CH3 H H
CHy Gy 3-Cil3. >-CHs
CH3 CH3 3-Cl H
CH3 CH3 3-Br H _
CH3 CH3 3-CH3 H decomp. at 70°
CH3 CH3 4-Cl H
CH3 CH3 4-Cl H
CH3 Br 4-Cl H
CH3O CH3 H ‘H
CH30 Ccl H H
Table VII
= Ha R - N/N-
we Ls x
0
R,y R, Rg R, physical
data
CH3 CH3 H H
CH3 Ccl H - H
CH3 CZHS H H
CH3 Cl H H
Cy CHy 3-CHy - 5-CH,
CH3 CZHS H | H .
CHj Citg L H
CHgy CHgy 3-CHy 27y
CH3 _CH3 3-Cl .H
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R1 R2 R3 R4 physical
data
CH3 CH3 3-Br H
CH3 CH3 3-CH3 H mp.167~9
CH3 CH3 3-C1 H
CH3 CH3 3-Br H
CH3 CH3 4=-Cl H
CH3 CH3 4-Cl H
CH3 Br 4-Cl H
CH30 CH3 H H
CH30 cl H H
| CHy - N=,
Table VIII CHCHZOCH R6 = .N )
- \—=N
R1 R2 R3 R4 physical
: + data
CH3 CH3 H H mp. 91-93°
/0.05 Torr
CH3 CZH H H oil
CH3 'CH3 4-Cl H oil
CH3 CH3 3-Cl H o0il
CH3 H S-CH3 H viscous
CH3 Cl H H mp. 95-102°
CH30 CH3 H H oil
CH3 isoC3H7 H H oil
CH3 CH3 4-secC4H90 H viscous oil
Ccl 4-Bx H oil
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9H3 . - /N':

. Table IX (RS = CHCH2OCH3 : R6 - “ )

R,y R2 R3 _ R4 physical |

data

CH3 Cigy H H dark oil
CH3 CH3 3-CH3 . S-CH3 oil

CH3 C?_H5 H . H

CH3 Cl H H

CH3 Cl 4-Cl H

CH3O CH3 H H

CH30 Cl H H _

CH, ~ CH,q 4-Cl H oil

bl ( ggOOCH R, N/=N|
Ta e X R = 3 = -
—_— 5 3 6 \=N )

R R R, - physiéal
1 2. 3 4 data

CH,4 CH3 H H

CH3 CH3 , 3-CH3 H

CHq Cl H H

CH3 CH, 3-CH3 ."’-CH3

CH3 CZHS H H

. -
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. CHy

Table XTI (R5 = CHCH?OFH? : =

R1 R2 R3 L& ‘
CH3 CH3 H H

CH3 CH3 4--CH3 H

CZHS H 4-secC4H90 H

CH3 CH3 4-sec.C4H90 H

CH3 CH3 3-Br H

CH3 CH3 3-Cc1 H

B. _Formulation examples
Example 4

Dusts: The following substances are used to prepare

a) 5% and b) a 2 % dust:
a) 5 parts of active substance
95 parts of talc;
b) 2 parts of active substance
1 part of highly dispersed silicic acid
97 parts of talc.

The active substances are mixed with the carriers and ground

"and in this form can be processed to dusts for application.
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Exaciniile =
Grauulzte, The £mil-wisg substances arve used to prerare .

5 % grenuizia:

> r. ..% o0& active substances
U.Z5 27 of epichlorchydrin

Q.20 var € of cetyl polyglycol ether
2L .- -8 of polyethylene glycol

@ ++~3yis of kaolin (particle size 0.3 - 0.8 mm).

Tha active ¢.7.:tance is mixed with epichlorohydrin 'and the
mixture is dissolved in 6 parts of acetone. Then poly-
ethylene glycol and cetyl polyglycol ether are added. The
resultant sclution is sprayed on kaolin and the acetone is
evaporated in vacuo. Such a microgranulate may be used for
example in combating soil fungi.

Example 6

Wettable powd«-u- The following constituents are used to
prenare a) a 70 %, b) a 40 %, ¢) and d) a 25 % and e) a 10 %
wettable powd i

a) 70 par*as cof active substance

.

verts of soudium dibutylnaphthylsulphonate

3 parts ct naphthalenesulphonic acid/phenolsulphonic
acid/forneldehyde condensate (3:2:1)

10 parts oi kaolin

12 part< ~f champagne chalk

b) 4Z¢ ;a t. of zotive substance
2 par:<¢ ~7 -o?iom ligninsulphonate
? part of so’ite Jibutylnaphthalenesulphonic acid

Yy oAt oF Tiied o oorid
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c) 25 vparts of active substance
4.5 parts of ca’.v!. . Yienasul
1.9 parts of Champanro abe ™ /- o bl S2V 000 e
mixture (1:1)

1.5 parts of sodium dibutvlinar th:tap-zplnboreras
19,5 parts of silicic acid

19.5 parts of Champagne chalk
28.1 parts of kaolin

d) 25 parts of active substance
2.5 parts of isooctylphenoxy-psivechvlene-echanol
1.7 parts of a Champagne chalk/bydroxyethyl cellulose
mixture (1:1)
8.3 parts of sodium aluminium silizate
16.5 parts of kieselguhr
46  parts of kaolin

e) 10 parts of active substance
3 parts of a mixture of the sodium salts of saturated
 fatty alcohol sulphates ,
5 parts of naphthalenesulphonic acid/formaldehyde
condensate-
82  parts of kaolin.

The active substances are intimately mixed in suitable
mixers with the additives and ground in appropriate mills
and rollers. Wettable powders of excellent wettability and
suspension power are obtained. These wettable powders can be
diluted with water to give suspensions of the desired
concentration and can be used in particular for leaf

- application.
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Example 7

Emvlsifiable concertrares: The following substances are

used .2 prervare 2 27 7 emulsifiable concentrate:

~

NN

ne "L o active substance
.5 varcs oi epoxidised vegetable oil
iU parts 2f an alkylarylsulphonate/fatty alcohol
«%a_: 2,201 ether mixture -
. oriiy oE dimethyl formamide

4.5 m2ms of xylene. A
By diluting such a concentrate with water it is possible
to prepare emulsions of the desired concentration, which

are especially suitable for leaf applicationm.

C. Biological Examples

Example 8

Action against Plasmopara viticola on vines

Three greenhouse reared vine seedlings of the variety
"chasselas" in the 10 leaf stage were sprayed with a spray
broth (active substance concentration 0,06 %) prepared
from a wettahle powder containing the active substance to
be tested. 2’ hours later the plants '
were infected on the underside of the leaves with a spore
suspension of the fungus. The plants were then kept in a
humid chamber for 8 days whereupon symtoms of disease
became vicible on the control plants. The effectiveness
of the tested substances was assessed by determing the
nuinber and size of the infected areas on the treated
plants ir cozvz. iser with the untreated but infected

‘coptival plante.
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" Example 9
Action agaiazs Josvorcioe oo cniST 10 s 5
et cemai e e L S e e wtm s m s et e e ey sams an enkien - o
Three-week-old ground nut plaacs .:re sprayes e . - Spray

broth (containing 0.02 7 cof wctiv: substance, pr=jaccd lrom
a wettable powder of the active .uvstaace. Afr:ir
‘approximately 48 hours the treacau piuuts were safected by
dusting with a conidia suspension nf the funsus The
infected plants were incubated for 3 days at 90 Z

relative humidity and then placed i z _[:..:%z.u.o at
approx. 22° C. The fungal attack wzs .valuated after

12 days. ' |

Example 10

Action against Phytophthora infes*rus ~n tcmetc,  plants

a) Curative Action

"Roter Gnom" tomato plants were Sp:iaye. when 3 weeks old
with a zoospore suspension of the fungus and incubated
for 24 hours at 18° to 20° C and 100 % humidity. After
drying, the plants were sprayed with a broth (active
substance concentration 0,06 7) prepared from a wettable
powder containing the active substance. After the spray
coating had dried, the plants were returned to the humid
chamber for a further 4 days. The effectiveness of the
tested substances was assessed by determining the size
and number of the typical leaf specks which had appeared
on the treated plants in comparison with the untreated but
infected control plants. |
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b) Ireventive-syuter ic uction

The acvrive substarca Tormulated as a wettable powder, was
suzlied in a concentrs . nn of 0.006 % (referred to the
volume of tha e€cil) &2 the surface of the soil in pots
containing 3-veek-old "Roter Gnom" tomato plants. Three
da&s later the uanderside of the leaves of the plants was
spravea wivh o . .ospore suspension of the fungus. The
s1rnte wer2 T-'n kept in a spray chamber at 18° to 20° C
aril 300 7 Lo+ .tdity for 5 days whereupon typical leaf

specks app=sreu.

Example 11

Action against Pythium debaryanum on sugar beets and maize

The fungus was cultivated on sterile oat grains and added

- to a mixture of earth and sand. Sugar beet and maize seeds
were then sown into flower pots filled with the infected
soil. Immediately after sowing, the active substance was
poured in the form of aqueous suspension over the soil

(20 ppm of active substance referred to the volume of the
soil) . The wots were then placed for 2-3 weeks in a
greeuhcuss gt 20°-24° C. The soil was kept uniformly moist
by gently spraying it with water. The emergence of the
plants as well as the relative number of healthy and sick

plants werc determined.



- 25 -

Results

The followings compourds, auwsnccc Ciners, were stacesful

in reducing the fungal attack ‘o lecs taon 20 % coziared
with control plants.

Plasmopara viticola: Cmpds. nos. 2 3. 0. 11 2.4 16
Cercospora arachidicola: Cmpd. nc. 10

Phytophthora infestans: Cmpds. nze. 2, 3, 10, 11, 13 and 16
Pythium debaryanum: Cmpds. nc-. 2, 3, 10, il and 6.
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We claim:

1. A copper ccmnlex of the formula I

An .pH20 (1)

wherein

R1 and R2 represent independently of each other methyl,

ethyl, methoxy, ethoxy or halogen,

R3 represents hydrogen, Cl-CB-alkyl, Cl-é4-a1koxy or
halogen, ] _ .
R4 represents hydrogen or methyl
Ry represents -CH-COOCHj ; -lcucuzocn3 or _;(‘)
CH3 ' CH3 0]
R6 represents 1,2-pyrazole, 1,3-imidazole, 1,2,4-triazole
(1) or 1,2,4-triazole (&)
A represents the anion of an organic or imorganic acid
and
n stands for the number 1 or 2
p stands for a number from 1 to 12 inclusive.,

. 2. A copper complex as claimed in claim 1 wherein

w

1

' W
L N

represents methyl,
represents methyl or chlorine and
represents hydrogen, chlorine, bromine or methyl.
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3. A copper complex as claimed in claim 1 or 2 wherein
R6 - represents the 1,2,4-triazole(l) group.

4. A copper complex as claimed in any one of claims
1 to 3 wherein

X represents the -?H-COOCH3 or ! 0 group
CH3 0

5. A copper complex as claimed in claim 4 wherein
X represents the .-CH-COOCH3 group.
)

: CH3

6. A copper complex as claimed in any one of claims
1 to 5 wherein » ’

A represents the anion of an inorganic acid.

7. The copper complex of N-(l'-methoxycarbonyl-ethyl)-N-
(1,2,4-triazol-1-yl) ~acetyl-2,6-dimethylaniline of the
formula

4 CH, CHi, X
_ - CHCOOCH
Cu N . cl
\\\\ = 2
Cc-CH, - N
CH w2 =N
L 3 0 2 /

8. The copper complex of N-(1'-methoxycarbonyl-ethyl) -
N-(1,2,4-triazol-1-yl) -acetyl-2,3,6-trimethylaniline
of the formula
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4 CH3 C’H3 9“3 .
- CHCOOGH,
Cu N \ ,N=' 012
C-CH2 - N
i =N
~ ) CH3 Y N 2 P

9. A process for preparing a copper complex of the
formula I as defined in claim 1 characterised by
reacting in the presence of an inert solvent a
corresponding compound of the formula II

1
R3 Ry
N (1)
N .
C-CH,-R
R T2 76
4 Rz h
0
with a copper salt of the formula III
Cuén + pH,0 (II1)

"~ whereby ﬁl to R6’ A, n and p have the meanings given in
claim 1.

10. A fungicidal composition containing as at least one
active ingredient a coper complex as claimed in any one
of claims 1 to 8.

11. A method for combatting phytopathogenic fungi which
comprises applying thereto or to the locus thereof a
copper complex as claimed in any one of claims 1 to 8 or
a composition as claimed in claim 10,
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