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PLANT PRODUCTION AND/OR FOR THE ELIMINATION OF
THE UNFAVOURABLE ENVIRONMENTAL INFLUENCES IN
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(57) L’invention concerne des compositions servant a
favoriser la production végétale et/ou a climiner les
influences néfastes de I’environnement dans les cultures
végétales, lesdites compositions comportant un dérivé de
I’acide hydroxamique, représenté par la formule (I) dans

laquelle R1 représente un atome d’hydrogeéne ou un
groupe alkyle Cl-5’ R2 est un atome d’hydrogene, un
groupe alkyle C1-5’ un groupe cycloalkyle C3-8 ou un
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(k)

(57) The invention refers to compositions suitable for the
promotion of plant production and for the elimination of
unfavourable environmental influences, said
compositions comprising a hydroximic acid derivative of

formula (I), wherein Rl represents a hydrogen atom or a

Cl_salkyl group, R? stands for a hydrogen atom, a
Cl_salkyl group, a C3.g cycloalkyl group or a phenyl
group optionally substituted by a hydroxy or a phenyl
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groupe phényle éventucllement substitué par un hydroxy

ou un groupe phényle, on R1 et R2 forment ensemble,
avee Tatome d’azole auquel ils sont [ix¢és, un noyau
comportant de S5 4 & <&léments et contenant
éventuellement un ou plusieurs atome(s) d’azote,
d’oxygéne ou de soulre ct ledit noyau pouvant étre
condensé  avee un  aulre noyau  alicyclique  ou
hétérocyclique, de préférence un novau benzéne,
naphtaléne, quinoline, isequinoline, pyridine ou
pyravzoline, le ou les hétéroatome(s) pouvant en outre, st
nécessaire et chimiquement possible, &tre présents sous

la fTorme d’un oxyde ou d’un dioxyde, R3 esl un atome
d’hydrogéne, un groupe phényle, un groupe naphthyle
ou un groupe pyridyle tel que lesdits groupes peuvent
élre substitués par un ou plusicurs halo atome(s) ou
un(des) groupes(s) alcoxy Cl_ i Y est un atome

d’hydrogéne, un groupe hydroxy, un groupe alcoxy
Cl 24 ¢ventuellement substitué par un groupe amino, un

groupe polvalcényloxy C2_2 4 contenant de 146 doubles

liaisons, un groupe alcanoyle Cl un groupe

25

aleénoyle C3_9 ou un groupe de formule R7-C()()- dans

lequel R7 représente un groupe polyalcényle C2-%0

conlenant de 1 a 6 doubles laisons, X ¢st un halo atome,
un groupe amineo, un groupe alcoxy Cl— 4 O X forme

avec B un atome d’oxygéne on X et Y forment ensemble,
avee les alomes de carbone auxquels ils sont [ixcs, un
novau représenté par la formule (a) dans laquelle Z est un
atome d’oxygéne ou un atome d’azote, R est un atome
d’hydrogéne ou R forme avee B une liaison chimique, A
est un groupe alkyléne Cl— 4 Ouune liaison chimique ou

un groupe représenté par la formule (b) dans laquelle R4
est un atome d’hydrogeéne, un groupe alkyle CI-S’ un
groupe cycloalkyle C% g Ou un groupe phényle
¢ventuellement substitué par un halo atome, un groupe
alcoxy Cl— 4 O un groupe alkyle Cl—S’ R5 est un atome
d’hydrogéne, un groupe alkyle Cl— 4 OU un groupe
phényle, mest ¢gal 40, T ou 2 etn estégal a0, 1 ou 2.
Lesdites compositions peuvent également comporter a
un sel d’addition acide physiclogiquement acceptable en
Lant qu'ingrédient actil.
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group, or RlandR?to gether with the nitrogen atom they
are attached to form a 5 to 8§ membered ring optionally
containing one or more [urther nitrogen, oxy gen or sullur
atom(s) and said ring can be condensed with another
alicyclic or heterocvelic ring, preferably a benzene,
naphthalene, quinoline,  isoguinoline, pyndine  or
pyrazoline ring, furthermore, if desired and chemically
possible, the nitrogen and/or sulfur heteroatom(s) are
present in the form of an oxide or dioxide, R? means a
hydrogen atom, a phenyl group, a naphthyl group or a
pyridyl group wherein said groups can be substituted by
one or more halo atom(s) or C1_4alkoxy group(s), Y is a
hydrogen atom, a hydroxy group, a Cogalkoxy group
optionally  substituted by an amino group, a
Co oypolyalkenyloxy group containing 1 to & double
bond(s), a C|azalkanoy] group, a C3.galkenoyl group or

a group ol the formula R’ -COO- wherein R7 represents
a Coxpolvalkenyl group containing 1 to 6 double
bond(s), X stands for a halo atom, an amino group, a
C1_galkoxy group, or X forms with B an oxygen atom, or
X and Y together with the carbon atoms they are attached
to and the -NR-O-CII- group being between said carbon
atoms form a ring of formula (a), wherein Z represents an
oxygen atom or a nitrogen atom, R stands for a hydrogen
atom or, R (orms with B a chemical bond, A 15 a
Cygalkylene group or a chemical bond or a group of
formula (b), wherein R* represents a hydrogen atom, a
Csalkyl group, a Csgeycloalkyl group or a phenyl

group optionally substituted by a halo atom, a
Cygalkoxy group or a Cysalkyl group, R stands for a
hydrogen atom, a C_galky] group or a phenyl group, m
has a valuc o[ 0, 1 or 2, n has a valuc ol 0, 1 or 2. or a
physiologically acceptable acid addition salt thereof as

the active ingredient.
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(57) Abstract

The invention refers to compositions suitable for the promotion of
plant production and for the elimination of unfavourable environmental
influences, said compositions comprising a hydroximic acid derivative of
formula (I), wherein R! represents a hydrogen atom or a Cy-salkyl group,
R? stands for a hydrogen atom, a Ci.salkyl group, a Cs-g cycloalkyl
group or a phenyl group optionally substituted by a hydroxy or a
phenyl group, or R! and R? together with the nitrogen atom they are
attached to form a 5 to 8 membered ring optionally containing one
or more further nitrogen, oxygen or sulfur atom(s) and said ring can
be condensed with another alicyclic or heterocyclic ring, preferably a
benzene, naphthalene, quinoline, isoquinoline, pyridine or pyrazoline
ring, furthermore, if desired and chemically possible, the nitrogen and/or
sulfur heteroatom(s) are present in the form of an oxide or dioxide,
R3 means a hydrogen atom, a phenyl group, a naphthyl group or a
pyridyl group wherein said groups can be substituted by one or more
halo atom(s) or Cj.4alkoxy group(s), Y is a hydrogen atom, a hydroxy
group, a Cjz4alkoxy group optionally substituted by an amino group, a
Cy.a4polyalkenyloxy group containing 1 to 6 double bond(s), a Ci-
2salkanoyl group, a Ca-salkenoyl group or a group of the formula R7
-COO- wherein R7 represents a Cz.3ppolyalkenyl group containing 1 to
6 double bond(s), X stands for a halo atom, an amino group, a Cj-
qalkoxy group, or X forms with B an oxygen atom, or X and Y together
with the carbon atoms they are attached to and the -NR-O-CH3z- group
being between said carbon atoms form a ring of formula (a), wherein Z
represents an oxygen atom or a nitrogen atom, R stands for a hydrogen

X R Y 4
3- -'_I { /R
R-A (’3 N-O‘CHfCH"CHZ-N\ ) M
B R
!
-C\ CH,. @
R* RY

(k)

~(C’H)m~ (éH)n"

atom or, R forms with B a chemical bond, A is a Ci-qalkylene group or a chemical bond or a group of formula (b), wherein R4 represents
a hydrogen atom, a Ci-salkyl group, a Cs.gcycloalkyl group or a phenyl group optionally substituted by a halo atom, a C.salkoxy group or
a Ci.salky! group, RS stands for a hydrogen atom, a Cj.salkyl group or a phenyl group, m has a value of 0, 1 or 2, n has a value of 0, 1 or
2, or a physiologically acceptable acid addition salt thereof as the active ingredient.
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A composition and a method for the promotion
of plant production and/or for the elimination
of the unfavourable environmental influences

in plant cultivation

The invention refers to a composition
and a method for the promotion of plant
production and/or for the elimination of
the unfavourable environmental influences

in plant cultivation.
More specifically, the invention refers

to a composition comprising a hydroximic

R

3 |

R=A-C-N-0-CH,~CH-CH, -N
B

1
./R
\Rl

wherein

Rl represents a hydrogen atom or a Cl—S alkyl
group,

R® stands for a hydrogen atom, a Cl—S alkyl
group, a C3—8 cycloalkyl group or a phenyl
group optionally substituted by a hydroxy
or a phenyl group, or )

R™ and R2 together with the nitrogen atom
they are attached to form a 5 to 8 membered

ring optionally containing one or more
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further nitrogen, oxygen or sulfur atom(s)
and said ring can be condensed with another
alicyclic or heterocyclic ring, preferably
a benzene, naphthalene, quinoline, iso-
guinoline, pyridine or pyrazoline ring,
furthermore, if desired and chemically
possible, the nitrogen and/or sulfur
heterocatom(s) are present in the form

of an oxide or dioxide,

means a hydrogen atom, a phenyl group,

a naphthyl group or a pyridyl group wherein
said groups can be susbtituted by one

or more halo atom(s) or Cl—4 alkoxy
group(s),

is a hydrogen atom, a hydroxy group, a
Cl—24 alkoxy group optiocnally substituted
by an amino group, a C2_24 polyalkenyloxy
group containing 1 to 6 double bond(s),

a Cl—25 alkanoyl group, a C:,’__9 al?enoyl
group or a group of the formula R’ -COO-
wherein R7 represents a C2-3O polyalkenyl
group containing 1 to 6 double bond(s),
stands for a halo atom, an amino group,

a Cl—4 alkoxy group, or

forms with B an oxygen atom, or

and Y together with the carbon atoms they
are attached to and the —NR—O-CHZ— group
being between said carbon atoms form a

ring of the formula
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wherein

7z represents an oxygen atom or a nitrogen
atom,

R stands for a hydrogen atom or

forms with B a chemical bond,

A 1is a C1—4 alkylene group or a chemical

n

bond or a group of the formula

R Ff

-(cH) - (CH)-

o

wherein

R4 represents a hydrogen atom, a Cl—5
alkyl group, a C3_8 cycloalkyl group
or a phenyl group optionally substituted
by a halo atom, a Cl—4 alkoxy group
or a Cl—5 alkyl group,

R stands for a hydrogen atom, a Cl—4
alkyl group or a phenyl group,

m has a value of 6, 1 or 2,

n has a value of 0O, 1 or 2,

or a physiologically acceptable acid addition
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salt thereof as the active ingredient.

The hydroximic acid derivatives of the
formula I are known. HU-P No. 177 578 and
its equivalent US-P No. 4,308,399 describe
hydroximic acid derivatives within the
compounds of the formula I suitable for the
treatment of diabetic angiopathy.

HU-P No. 207 988 and its egquivalent
E-P No. 417 210 also describe hydroximic
acid halides within the formula I having
a selective beta-blocking effect, thus, being
suitable for the treatment of diabetic
angiopathy.

HU-P Application No. 2385/92 published
under No. T/66350 describes further hydroximic
acid derivatives within the formula I. These
known compounds can be used in the treatment
of vascular deformations, mainly in the
therapy of diabetes mellitus.

Plants have a very important role from
the point of view of the life on the earth.
They are nutrient source for the animal world
including man, and they have a considerable
part in the preparation of oxygen that is
essential for the life.

For the optimal growth and production
conditions of plants they have to be adaptable
to the environmental conditions. If these
environmental factors are suddenly changed
in a drastic manner (e.g. due to a
long-lasting drought, a sudden cooling down

to about 0 °C or the appearance of acidic,
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mutagenic or radiating agents in the
environment), then the fertility and in many
cases even the surviving ability of plants
are significantly reduced.

The plants are especially sensitive
to these sudden unfavourable changes in the
germinating state since their natural
defensive ability i.e. a certain buffering
ability have not developed yet to a sufficient
extent.

Thus, there is a need to . find
substances having low or high molecular
weight which could enhance the natural
defensive mechanisms of plants to increase
the survival chances thereof in case of
extreme environmental changes.

Presumably, such substances should have
general properties that promote the
maintenance or regeneration of the biological
integrity of plant cell membranes.
Furthermore, such substances should be able
to induce the defensive mechanisms of plant
cells, thus, avoiding the irreversible damage
of the chromosome set or the mitochondrial
genom of the cell.

Owing to substances having the above
properties, plants could probably tolerate
the detrimental effects of chemical or
mutagenic agents that appear in the

environment.
If, by means of such substances, plants

are able to tolerate the low water
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concentration of the cells for a longer time,
then also lands having a restricted water
supply could be cultivated.

If the germinating seeds could be made
resistant to low temperature or they could
tolerate cooling down to a temperature below
freezing point for a limited time, then
certain domesticated plants could be sowed
sooner, on the one part, and the crop land
thereof could be shifted to northern areas,
on the other. In both cases, a considerable
economical benefit can be expected.

It was found that the above need is
fulfilled by the composition of the invention
compriéing a hydroximic acid derivative of
the formula I or a physiologically acceptable
acid addition salt thereof as the active
ingredient.

Thus, the composition of the invention
comprises a hydroximic acid derivative of
the formula I or a physiologically acceptable
acid addition salt thereof as the active
ingredient in admixture with one or more
conventional solid or liguid carrier(s) of
compositions used in plant protection.

In the specificétion and Claims, a
Cl—S alkyl group is, for example, a methyl,
ethyl, n-propyl, isopropyl, n-butyl or n-
-pentyl group, preferably a methyl or an
ethyl group.

A C3.8
a cyclopropyl, cyclopentyl, cyclohexyl, cyclo-

cycloalkyl group is, for example,
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heptyl or cyclooctyl group, preferably a
cyclopentyl or a cyclohexyl group.

A 5 to 8 membered ring containing one
or more heteroatom(s) can be, for example,
a pyrrole, pyrazole, imidazole, oxazole,
thiazole, pyridine, pyridazine, pyrimidine,
piperazine, morpholine, inddle, quinoline
etc. ring.

A C1o24
a methoxy, ethoxy, n-propoxy, tert.-butoxy,
n-pentoxy, decyloxy, dodecyloxy, octadecyloxy

alkoxy group is, for example,

etc. group.

A €25
a formyl, acetyl, propionyl, butiryl, caproyl,
palmityl, stearyl etc. group.

A 03_9 alkenoyl group is, for example,
an acryloyl, pentenoyl, hexenoyl, heptenoyl,

alkanoyl group is, for example,

octenoyl etc. group.

A Cl—4 alkylene group is, for example,

a methylene, ethylene, propylene or butylene
group.

A halo atom is, for example, a fluoro,
chloro, bromo or iodo atom, preferably a
chloro or a bromo atom.

If Y stands for a group of the formula
R7—COO-, it can represent, for example, a
linolenoyl, linoloyl, docosahexanoyl, eicosa-
pentanoyl, arachidonoyl etc. group.

The physiologically acceptable acid
addition salts of the compounds of the formula
I are the acid addition salts formed with

physiologically acceptable inorganic acids
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such as hydrochloric acid, sulfuric acid
etc. or with physiologically acceptable
organic acids such as acetic acid, fumaric
acid, lactic acid etc. .

A preferred subgroup of the compounds
of the formula I consists of the hydroximic

acid derivatives of the formula

R* R

- () (CH), ¢ X ! 1

N 0~CHy- CH-CHy NS

2
Y R

wherein Rl, R2, R3, R4, RS, m and n are as
stated in relation to formula I, X represents
a halo atom or an amino group, Y means a
hydroxy group.

Especially preferred compounds of the
formula II are those wherein Rl and R2
together with the nitrogen atom they are
attached to form a piperidino group, R3 stands
for a pyridyl group, m and n have a value
of O, X is as defined above. Of these
compounds, preferred species are as follows:
N-/2-hydroxy-3-(piperidinyl)propoxy/-3-
-pyridinecarboximidoyl chloride and
N-/2-hydroxy-3-(l-piperidinyl)propoxy/-3-

-pyridinecarboximide amide.
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A further preferred subgroup of the
hydroximic acid derivatives of the formula

I consists of the compounds of the formula

0 oH 4
R>-A-C~NH-0-CH,~CH-CH,"N<z2 M

wherein Rl, R2, R3 and A are as stated in

relation to formula I.
Another preferred subgroup ©f the
hydroximic acid derivatives of the formula

I consists of the compounds of the formula

R4
/
/CHZ—N g P\Z
. Z—CH. v
F{'_ﬁN—C: (;th
SN—-07

wherein Rl, RZ, R3 and A are as stated in

relation to formula I, Z represents an oxygen
or a nitrogen atom.

A still further preferred subgroup of
the hydroximic acid derivatives of the formula

I consists of the compounds of the formula
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OR® OH R’
2 ' l Ve
R ._-A—C = N-—O"CHZ-CH_CHZ“N\RZ

wherein Rl, R2, R3 and A are as stated in

relation to formula I, R6 stands for a
alkyl group.
The compounds of the formula I can be

Ci_4

prepared by the processes known from HU-P
Nos. 177 578 and 207 9288 as well as from
HU-P Application published under No. T/66350.
The composition of the invention contains
0.0l to 95 % by mass, preferably 0.1 to 20
% by mass of a hydroximic acid derivative
of the formula I or a physiologically
acceptable acid addition salt thereof as
the active ingredient in admixture with one
or more conventional solid or liquid
carrier(s) of compositions used in plant
protection.
The composition of the invention can
be solid or liquid, thus a powder mixture,
solution, suspension, emulsion etc.
Essentially, any type of the compositions
employed in plant protection may contain
the active ingredient of the formula I.
Correspondingly, the carrier can be

a solvent such as water, ethylene glycol,
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propylene glycol, glycerol, poly(ethylene
glycol), vegetable oil, mineral oil etc.;

a surface active agent such as an ionic or
nonionic emulgator; a conventional agent

used in cultivation for amelioration work
such as powdered limestone, powdered dolomite,
perlite grist, fertilizer, mineral salt,
microelement, plant protective agent such

as fungicide etc.

Suitably, the composition of the
invention is diluted with water before use,
and, in general, the solution, suspension
or emulsion containing 0.0001 to 1.0 % by
mass of the compound of the formula I is
employed for the treatment of plants. In
the treatment, the plant to be cultivated
or a seed or seedling or leaf or root thereof
is contacted with the compound of the formula
I or a physiologically acceptable acid
addition salt thereof and a solution,
suspension or emulsion containing said
compound, respectively.

For example, the seed of the plant to
be cultivated can be treated with a seed-
-dressing composition comprising a compound
of the formula I, or a seedling of the plant
can be sprayed with a solution, suspension
or emulsion comprising a compound of the
formula I.

The plant cultivated or the leaves
thereof can be contacted through spraying

with a solution, suspension or emulsion of
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a compound of the formula I, or the soil
around the roots can be sprinkled with said
solution, suspension or emulsion.

A further possibility of treatment
consists of adding a concentrated or diluted
form of the composition of the invention
to the spray used during the conventional
plant prbtection work to obtain a final spray
containing the compound of the formula I
in the required concentration. In this way,
the treatment of the invention is performed
together with the conventional plan protection
treatment.

Thus, a further embodiqent of the
invention consists of a method for the
promotion of plant production and/or for
the elimination of the unfavourable
environmental influences in plant cultivation.
According to the method of the invention,
the plant to be cultivated or a seed or
seedling or leaf or root thereof is treated
with an effective non-toxic amount of a
hydroximic acid derivative of the formula
I or a physiologically acceptable acid
addition salt thereof.

Preferably, the plant to be cultivated
or a seed or seedling or leaf or root thereof
is treated with a composition comprising
0.0001 to 1.0 % by mass of a compound of
the formula I or a physiologically acceptable
acid addition salt thereof in admixture with

one or more conventional solid or ligquid
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carrier(s) of compositions used in plant
protection. .

Under the term "unfavourable
environmental influences'" for example nutrient
deficiency, stress, the presence of heavy
metal salts in the soil, and/or too cold
or too warm environment etc. are meant. If
seeds treated with a compound of the formula
I are used for the cultivation or, during
the cultivation, the plants are treated once
or several times with a solution, suspension
or emulsion of a compound of the formula
I, the growth of the plants is significantly
accelerated and the plants resist to the
unfavourable environmental influences.

The composition and method of the
invention can be preferably used in the
cultivation of plants such as maize, bean,
muscat melon, sunflower, tomato, capsicum,
white mustard, poppy, amaranth, pigeon-berry,
apricot, peach etc.

The effect of the compounds of the
formula I on the plant cultivation was studied
as given below:

In the experiments, the following active
ingredients were used:
compound "A'":
N-/2-hydroxy-3-(piperidinyl)propoxy/-3-
~-pyridinecarboximidoyl chloride malate; and
compound "B":
N-/2-hydroxy-3-(l-piperidinyl)propoxy/-3-
-pyridinecarboximide amide dihydrochloride.
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1. study of frost resistance on maize

For the investigation of the frost
resistance, the surface of the maize seeds
was treated with the agqueous solutions of
the active ingredients. The concentration
of the solutions used were: 1 g/l; 0.1 g/1;
0.01 g/1; and 0.001 g/l. After the treatment,
the seeds were placed onto a filter paper
and let to germinate by adding the required
amount of water at a uniform ratio. Then,
the seeds, germinated or not, were implanted
into normal mould placed in plastic flacons.
20 ml of tap water were added to each flacon
day by day. 14 to 15 days after the treatment
of the seeds, the plastic flacons were placed
into a freezer (Zanussi, 50 litres) and left
there for the indicated time at -17 °C. Then
the flacons were removed, the freezer was
left to cool down to -17 oC, and further
plastic flacons were placed into it taking
care that always the same mass of flacons
should be placed in.

The number of experiments that could
be performed was highly restricted by the
fact that the natural vearly biorythm of
the plants must be followed. In case of a
deviation from the biorythm exceeding a month,
the results obtained cannot be compared with
plants grown on free land.

The germination ratio of maize seeds
was equivalent to nearly 100 %, thus, it

is not indicated in detail.
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Frost treatment in function of time
To study the effect of compound "A",
always 50 pieces of maize seeds were treated

1.1

with a solution thereof having the same

concentration. Then,
groups consisting of 10 to 1l pieces.

the seeds were divided
into
One group of the germinated and implanted
seeds were subjectéd to frost treatment for

10 minutes, another group of the germinated
and implanted seeds were subjected to frost
treatment for 15 minutes and a further group
of the germinated and implanted seeds were
subjected to frost treatment for 20 minutes.
The ratio (in percentage) of the surviving
plants is given in Table I in case of the
treatment with a 0.0l g/l solution of compound

A", the maize seeds

were treated with water.

In the control group,

Table I

Treatment at -17 ©c for 10 minutes

Seed Number of Survival

group treated damaged in %
seeds

control 11 9 18.18

test 10 60.00
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Treatment at -17 ¢ for 15 minutes

Seed Number of Survival

group treated damaged in %
seeds

control 10 7 30.00

test 11 1 80.91

Treatment at -17 Oc for 20 minutes

Seed Number of Survival

group treated damaged in %
seeds

control 10 8 20.00

test 10 1 90.00

From Table I it can be seen that compound
"A" can protect the plant at a concentration
of 0.01 g/l from freezing even in a frost
treatment lasting for 20 minutes. The
effective dose for a seed amounts to 0.182
mcg.
1.2 Survival of maize after a 10 minutes'
frost treatment
The maize plants having 3 to 4 leaves
grown from the seeds treated with the agueous
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solutions of compound "A" or "B" were
subjected to the frost treatment at -17 °c
for 10 minutes. The study simulated the
physiological state when maize plants were
endangered by early frosts in April. The
results of the survival tests are summarized

in Table II.

Table II

Conc. of Number of plants Survival
compound unharmed damaged total in
"aA" in g/1 %

1.0 24 5 29 82.70

0.1 22 7 29 75.80

.01 20 7 27 74.10

0.001 22 5 27 81.50
Conc. of Number of plants Survival
compound unharmed damaged total in
"B" in g/l %

1.0 21 8 29 72.40

0.1 23 4 27 85.20

0.01 is 9 28 67 .80

From Table II it can be seen that an excellent
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frost resistance is obtained in case of a

treatment with compound "A"™ even at a solution

concentration of 0.001 g/l. In case of

compound "B", the most effective concentration

is equivalent to 0.1 g/1l.

2. Study of the promotion of plant growth
The maize plants obtained from the seeds

treated with aqueocus sclutions of compound

At or "B of different concentrations were

grown and the height of each plant as well

as the average height was determined on day

11 and 14, respectively. The control group

was treated with water. The results obtained

are shown in Tables IITI and IV, respectively.

Table III
Height of maize treated with compound "A"
after 11 days
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Height (in cm) of plants Control

treated with compound "A" in

1.0 0.1 0.01 0.001
g/l solution
26 62 56 140 1
64 23 30 119 3
46 73 50 105 2
109 22 54 76 1
62 64 22 76 3
50 60 40 80 4
40 61 36 107 2
79 82 10 33 1
61 31 22 114 1
58 34 77 166 3
66 41 40 30 3
58 88 56 53 1
52 67 88 39 3
42 67 66 42 2
75 54 40 15 1
48 67 27 42 1
42 29 33 9 1
33 33 43 76 3
69 42 18 36 1
67 40 58 17 1
56 58 54 72 2
54 28 52 43 2
65 12 - 47 1
30 63 - 67 2
33 57 - 82 2
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Table III continued )
Height (in cm) of plants Control
treated with compound "A" in
1.0 0.1 0.0l = o©.o0l
g/l solution
10 50 - 16 1
- - - 11 2
- - - - 1
- - - - 1
Number of
plants 26 26 22 27 29

Average
height 53.7 50.3 44 .2 63.4 1.8
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Table III continued
Height of maize treated with compound "B"
after 11 days

Height (in cm) of plants Control
treated with compbund "B" in
1.0 0.1 0.01 0.001

g/l solution

68 10 32 15 1
23 10 48 30 3
37 66 30 1o 2
27 70 22 48 1
43 36 22 50 3
59 42 24 72 4
25 29 5 - 2
47 42 53 - 1
15 27 25 - 1
8 14 43 - 3
6 32 45 - 3
64 32 12 - 1
62 32 23 - 3
66 32 20 - 2
70 32 17 - 1l
40 25 28 - 1
38 29 12 - 1
22 12 - - 3
22 12 - - 1
13 10 - - 1
15 - - - 2
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Table III continued
Height (in cm) of plants Control
treated with compound "B" in
1.0 o.1 0.0l  0.001
g/l solution
8 - - - 2
- - - - 1
- - - - 2
- - - - 2
- - - - 1
- - - - 2
- - - - 1
- - - - 1
Number of
plants 22 20 17 6 29

Average
height 35.4 29.7 27.1 37.5 1.8




CA 02240710 1998-06-16

WO 97/23132 PCT/HU96/00080

-23-
Table IV

Height of maize treated with compound "A"
after 14 days

Height (in cm) of'plants Control
treated with compound "A" in
1.0 0.1 0.01 0.001

g/l solution

147 110 156 140 45
172 130 72 119 12
190 28 85 105 18
75 78 155 76 22
109 109 153 76 37
77 101 18 80 16
47 63 28 107 29
108 l4e6 64 33 24
84 152 90 114 35
74 156 93 le66 16
109 54 69 30 49
142 159 34 53 18
8 175 50 39 23
6 97 83 42 36
18 111 106 15 25
160 145 85 42 14
221 163 135 9 38
97 70 141 76 43
129 l4e6 111 36 11

75 38 176 17 39
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Table IV continued
Height (in cm) of plants Control
treated with compound "A" in
1.0 0.1 0.01 0.001
g/l solution
125 108 173 72 28
102 24 120 43 12
187 139 168 47 44
141 168 101 67 53
155 153 43 82 17
150 135 98 16 1o
146 204 70 11 39
110 112 - - 41
75 124 - - 32
Number of
plants 29 29 27 27 29

Average
height 111.7 117.2 99.1 63.4 28.5
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Table IV continued
Height of maize treated with compound ng"
after 14 days

Height (in cm) of plants Control
treated with compound "B" in
1.0 0.1 0.01 0.001

g/l solution

48 15 78 35 45
95 181 54 35 12
110 111 51 20 18
103 60 33 77 22
103 79 32 10 37
82 132 81 50 16
48 73 100 50 29
157 30 77 21 24
136 57 72 25 35
46 74 117 119 16
54 65 30 132 49
167 20 30 153 18
58 93 27 46 23
82 82 8 53 36
112 89 45 84 25
158 71 79 87 14
16l 87 80 - 38
130 84 109 - 43
17 108 11 - 11
30 53 63 - 39

19 107 51 - 28
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Table IV continued
Height (in cm) of plants Control
treated with compound "B" in
1.0 0.1 0.01 0.001
g/l solution
43 15 101 - 12
93 27 129 - 44
151 74 93 - 53
io4 60 50 - 17
96 58 76 - 10
42 - 70 - 39
24 - 99 - 41
48 - - - 32
- Number of
plants 29 27 28 16 29
Average
height 86.8 73.3 65.9 62.3 28.5

From Tables III and IV it can be seen
that the method of the invention exerts a
positive effect on the growing of the plants.
In case of the control groups, the average
height is very low on day 11, and even on
day 14, the control plants are considerably
less developed than the plants treated

according to the invention.
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It is to be mentioned that in an
experiment maize plants grown from untreated
seeds were sprayed with a solution of compound
"A" of optimum concentration in the 3 weeks'
state, and on the next day, the plants were
subjected to a frost treatment. In some hours,
the 15 plants examined weré’destroyed.

3. Heat treatments using microwave

Extreme temperature fluctuations can
be suitably modelled by means of microwave
treatments since in the organisms the water
molecules become excited, consequently the
energy of the radiation exerts an influence
on all cells of the organism treated. In
the second stage, the excited water molecules
transfer the energy to the dissolved protein
molecules. Due to the energy uptake, the
conformation of the proteins is changed,
and the proteins become inactivated
proportionately to the dosage used. Thus,
mainly the controlling proteins are damaged,
said proteins being present in the cells
at the lowest concentration.

It was presumed that in germinating
seeds the active protein repair system is
responsible for the survival in case of a
given microwave dosage. Namely, in a separate
study it was observed that the seeds treated
with microwave "forgot" the lower dosages
if the seeds were rested for some days after
the irradiation, and only later germinated

and sowed. Thus, if the compositions of the
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invention are efficient, they have to modify
the survival of the germinating seeds in
case of given microwave dosages.

In the test, sunflower seeds were scaked
in agqueous solutions of compound "B" of
different concentrations for 1 minute.
Directly after soaking, the seeds were treated
with microwave of 360 W for 10 to 60 seconds.
The results obtained with the solution of'

1 g/l concentration are shown in Table V.

Table V
Duration of Number of germinating Number
treatment seeds after the of seeds
in s. treatment with tested

water 1 g/l of "B"

10 118 110 120
20 98 101 120
30 113 107 120
40 80 112 120
50 26 95 120
60 18 88 120

The data of Table V indicate that compound

"R" could give a protective effect of about

73 % for the sunflower seeds against a rather

strong heat treatment lasting for 1 minute.
The above experiments prove that the



CA 02240710 1998-06-16

WO 97/23132 PCT/HU96/00080

-29-

composition of the invention is in deed
suitable for the promotion of plant production
and for the elimination of the unfavourable

environmental influences in plant cultivation.
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Claims

1. Use of a composition for the protection of plant
cells against the detrimental effects of the environment

comprising a hydroximic acid derivative of the formula

X R Y
L
R*-A-C-N-0O-CH;-CH-CH;-N I
| S
B
wherein
R' represents a hydrogen atom or a C,.s alkyl group,

R* stands for a hydrogen atom, a C,.5s alkyl group, a
Cs.s cycloalkyl group or a phenyl group optionally
substituted by a hydroxy or a phenyl group, or

R! and R* together with the nitrogen atom they are
attached to form a 5 to 8 membered ring optionally
containing one or more further nitrogen, oxygen or
sulfur atom(s) and said ring can be condensed with
another alicyclic or heterocyclic ring, preferably a
benzene, naphthalene, quinoline, isoquinoline,
pyridine or pyrazoline ring, furthermore, if desired
and chemically possible, the nitrogen and/or sulfur

heteroatom(s) are present in the form of an oxide or

piEhDED SHEET
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dioxide,

means a hydrogen atom, a phenyl group, a naphthyl
group or a pyridyl group wherein said groups can be
substituted by one or more halo atom(s) or Ci.,
alkoxy group(s),

means a hydrogen atom, a hydroxy group, a Ci.au
alkoxy group optionally substituted by an amino
group, a Ca.24 polyalkenyloxy group containing 1 to
6 double bond(s), a C,..s alkanoyl group, a Cs.s
alkenoyl group or a group of the formula R’-COO-
wherein R’ represents a Cz.30 polyalkenyl group
containing 1 to 6 double bond(s),

stands for a halo atom, an amino group, a Ci.4
alkoxy group, or

forms with B an oxygen atom, Or

X and Y together with the carbon atoms they are attached

m

to and the -NR-O-CH.- group being between said
carbon atoms form a ring of the formula
|
Z —CH
CH-

1]

/ \

N—O

wherein
Z represents an oxygen atom or a nitrogen atom,
stands for a hydrogen atom or

forms with B a chemical bond,
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A is a C,.; alkylene group or a chemical bond or a
group of the formula
R* R’
"(CH)m = (CH)n = k_)
wherein
R* represents a hydrogen atom, a C,.5 alkyl group,

a Cs.s cycloalkyl group or a phenyl group
optionally substituted by a halo atom, a C.4
alkoxy group or a C,.s alkyl group,
R’ stands for a hydrogen atom, a C,.4 alkyl group
or a phenyl group,
m has a value of 0, 1 or 2,
n has a value of 0, 1 or 2,
or an acid addition salt thereof in admixture with ome or
more conventional solid or liquid carrier(s) of

compositions used in plant protection.

2. A use according to Claim 1 comprising a

compound of the formula

ANENDED SHEET
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R* R’
R?® - (CH)m - (CH),-C-X
Rl
|| /
N-O-CH,-CH-CH:-N I
Y R

wherein R!, R*. R®. R*, R*, m and n are as stated in Claim
1, X represents a halo atom or an amino group, Y stands

for a hydroxy group, or an acid addition salt thereof.

-

3. A use according to Claim | comprising a

compound of the formula

OH

(‘)l A

RE-A-C-NH-0O0-CH,-CH-CH:-N 111
R..

wherein R!, R*, R® and A are as defined in Claim 1, or an

acid addition salt thereof.

4. A use according to Claim 1 comprising a

compound of the formula

£ ERDED SHEE!

g
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R
CH, - N
VAR S
R
7 ———CH
RE-A-C CH- Vv

v

N —O

. nd . -
wherein R!, R*, R?® and A are as stated in Claim 1, Z
represents an oxygen oOr a mnitrogen atom, Or an acid

addition salt thereof.

5. A use according to Claim | comprising a

compound of the formula

ORS® OH R!
; I i y
RP°-A-C=N-0-CH.-CH-CH.-N \Y%

N g

wherein R', R*, R® and A are as defined in Claim 1, R®
represents a C,.; alkyl group, or an acid addition salt

thereof.

6. A use according to Claim 1 or 2 comprising a
compound of the formula II, wherein R! and R® together
with the nitrogen atom they are attached to form a

piperidino group, m and n have the value of 0, X and Y

L
Py LT
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are as stated in Claim 2, or an acid addition salt thereof.

7. A use according to Claim 1, 2 or 6 comprising
N-/2-hydroxy-3-(piperidinyl)propoxy/-3-pyridine-

carboximidoyl chloride or an acid addition salt thereof.

8. A use according to Claim 1, 2 or 6 comprising
N-/2-hydroxy-3-(1-piperidinyl)propoxy/-3-pyridine-

carboximide amide or an acid addition salt thereof.

9. A use according to Claims | to 8 comprising 0.01
to 95 % by mass of the hydroximic acid derivative of

Claim 1.

10. A use according to Claims 1 to 9 comprising the
protection of plant cells during the growth period or in
germinating state against low water concentration for a
longer time or against low temperature below freezing
point for a restricted time or providing resistance against

acidic, mutagenic or radiating agents.
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11. A method for the promotion of plant production
and/or for the elimination of the unfavourable
environmental influences in plant cultivation in which the
plant to be cultivated or a seed or seedling or leaf or root
thereof is treated with an effective non-toxic amount of a
hydroximic acid derivative of the formula I, wherein R,
R!, R, R?}, X, Y and B are as defined in Claim 1, or an

acid addition salt thereof.

12. A method of Claim 11 in which the plant to be
cultivated or a seed or seedling or leaf or root thereof is
treated with a composition comprising 0.0001 to 1.0 % by
mass of a hydroximic acid derivative of the formula I,
wherein R, R, R?, R* X, Y and B are as defined in Claim
1, or an acid addition salt thereof as the active ingredient
in admixture with one or more conventional solid or liguid

carrier(s) of compositions used in plant protection.

13. A method of Claim 11 or 12 in which the
hydroximic acid derivative is N-/2-hydroxy-3-
(piperidinyl)propoxy/-3—pyridinecarboximidoyl chloride or

an acid addition salt thereof.

14. A method of Claim 11 or 12 in which the
hydroximic  acid derivative is N-/2-hydroxy-3-(1-
piperidinyl)propoxy/-3—pyridinecarboximideamide or an

acid addition salt thereof.

*

~ e i

-

-



X R Y P\4
H-A"C"N-O‘CHz CH ~CH;~ N )

!
-C N /CH;_ @
YN-0
R" R5

(k)
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