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MET D PARA CONTR LARH NG S UTILIZAND DERIVAD S
DE FENILHIDRAZINA

REIVINDICACIONES-

1 Un metodo para el control de hongos que consiste en hacer contactar
los hongos con una cantidad fungicidamente efectiva de un compuesto
denvado de fenlhidrazina de la férmula

e e

m m

en donde

X es a) fenil, fenil (alcoxi C;1-C4), fenoxt, 0 bencil, o b) un sustituyente
del grupo a) y uno o més sustituyentes selecaionados de haldgeno, alquil
C1-Ca, y alquiltio C1-Cy,

Y es H, alcanoil C;-C4, haloalcanoil Ci-Cs, 0 (alcox1 C1-C4) carbonil,

R es H, alquil C,-Cs, haloalquil C;-Cs, alcoxi Ci-Cs, haloalcoxi C,-Ce,
o fenil (alcox1 C1-C4)

09/391 292 - oct 00
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2 El método segiin la reivindicacién 1, en donde

X es a) fenil, fenil (alcox C,-Cs), fenox, o bencil, o b) un sustituyente
del grupo a) y uno o mas sustituyentes seleccionados de halégeno, alquil
C1-Ca4, y alquiltio C;-Cq,

Y es H, alcanoil C;-Cz, haloalcanoil C,-Cz, o (alcoxi C1-Cz) carbonul, y

R es H, alquil C;-C4, haloalquil C,-C4, alcox1 C1-Cs, haloalcox: C1-Cs,
o fenil {(alcoxi C;-C4)

3 El método segiin la rewvindicacién 2, en donde X es fenilmetox,
fenoxd, o fenil y halégeno o alquiltio C1-Ca, Y es hidrégeno o haloalcanoil
C1-Ca, y R es alcoxa C1-C4 0 haloalcoxi C1-Cs

4 El método segin la rewvindicacién 3, en donde X es fenoxi, Y es
hidrégeno, y R es alcoxi C1-Cs

5 Un metodo para el control de hongos en una planta o semilia que
consiste en aplicar a la planta o a la semilla, 0 a un medio de crecimiento o
agua donde crezca o donde vaya a crecer la planta o la semlla, en una
cantidad fungicidamente efeciva de un compuesto denvado de
fenilhidrazina de la formula

e O

()] ()}
en donde

X es a) fenil, fenil (alcox1 C;-C4), fenoxi, o bencil, o b) un sustituyente
del grupo a) y uno o mas sustituyentes seleccaonados de halégeno, alquil
C1-Cs, y alquiltio C1-Cs,

09/391 292 - oct 00



A7

Y es H, alcanoil C;-Cs, haloalcanoil C:-Cs, 0 (alcoxi C1-C4} carbonuil,

R es H, alquil Ci-Cs, haloalquil C;-Cs, alcoxi C1-Cs, haloalcoxi C;-Cs,
o fenil (alcoxa C;-C4)

6 El método segiin la reivindicacién 5, en donde

X es a) fenil, fenl (alcoxi Ci-C4), fenoxi, o bencil, o b) un sustituyente
del grupo a) y uno o mas sustituyentes seleccionados de halégeno, alquil
Ci-Cs, y alquiltio Ci-Cy,

Y es H, alcanoil C;-Cj, haloalcanoil C;-Ca, o {(alcox C,-C3) carbonil, y

R es H, alquil C;-C4, haloalquil C;-Cs, alcox: C;1-C4, haloalcox: Cy-Cs,
o fenil (alcoxi C;-Cq)

7 El método segiin la revindicacién 6, en donde X es fenimetoxd,
fenoxi o fenil y halogeno o alquiltio C)-Ca, Y es hidrégeno o haloalcanoil C;-
Ca, ¥ R es alcoxi C1-C4 0 haloalcoxi C;-C4

8 El metodo segun la reivindicacién 7, en donde X es fenoxi, Y es
hidrégeno, y R es alcoxi C;-Cq
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DEPARTMENT OF STATE
Qo all to whom these presents shall come, Greetings:

I Certaify That the document hereunto annexed 1s under the
Seal of the Patent and Trademark Office, Department of Commerce,
United States of America, and that such Seal 1s entitled to full
faith and credit *

In testimony whereof, I, Strobe Talbott, Acting
Secretary of State , have hereunto caused the
. seal of the Department of State to be affixed and
my name subscribed by the Assistant
Authentication Officer, of the said Department,
at the caty of Washington, in the District of
Columbia, thais sixteenth day of September, 2000

A Dt

Actang Secretary of State

Mmed pursnt to CHXTV e of By
"u;;.’;,f’:'u;c’:,:?u: Assistant Authentication QOfficer,

0! 28 USE 1733 st. seq.. 8 USC
1443(1); RULE 44 Fodernl Roles of Department of State

Grvil Procodre.

*For the contents of the annexed document,the Department assumes no

Ths umﬁcmﬂoﬂg‘t"’%td if 1t 1s removed or altered in any way whatsoever
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

August 22, 2000

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT

APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111

APPLICATION NUMBER 09/391,292/
FILING DATE September 07, 1999

By Authonty of the
COMMISSIONER OF PATENTS AND TRADEMARKS

Certhfying Officer
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Total pages - 28
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of U S Application Serial No , filed on

(Q sheets of drawings

Oath or Declaration (Total pages ~ 2)
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Q Incorporation By Reference
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Claims
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Total Fee 5760
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14 (X) The Commussioner 13 hereby authonzed to charge payment of the following fees essociated
with this communication or credit any qverpayment to Depostt Accomnt No 21-0525 any additional
filmg fees required under 37 CFR 1 16 and any patent application processing fees under 37 CFR 117

15 (X) Tho Commissioner 1s hereby suthonized to charge payment of the following fees during the
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any overpaymen
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Law Dept.
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Respectfully submitted,

Dantel Rertenbach
Attorney for Applicant(s)
Reg. No 30,970

"EXPRESSMAIL LABELNO, EE021526780US

OEPOBIT DATE, September 7, 1898

| HEREBY CERTIFY THAT THIS PAPER OR FEE IS BEING
DEPOSITED WITH THE UNITED STATES POSTAL SERVICE
"EXPRESS MAIL POST OFFICE TO ADDRESSEE" SERVICE
UNDER 37 CFR 1 10 ON THE DATE INDICATED ABOVE AND 1S
ADDRESEED TO THE ASET COMMISSIONER FOR PATENTS
WASHINGTON DC 20231

Reg No. 30.870
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This invention relates to a method for controlling
fungl using certain phenylhydrazine derivatives More
particularly, this invention relates to a method for
controlling fungi by contacting the fungi with a
fungicidally effective amount of a phenylhydrazine
derivative compound, or by applying the phenylhydrazine
derivative compound to plant foliage or plant seed
susceptible to attack by said fungi, or to a growth
medium for the plant to be protected

Backaround of the Invention

U 8 Patent No 5,367,093 describes phenylhydrazine
derivative compounds useful as inpecticides, acaricides
and nematocides Japanese patent JP02300157 1990 (CA
115 226148) describes benzyl carbazates useful as
agrochemical microblocides Japanese patent JP02295962
1990 (CA 114 138036) describes the preparation of phenyl
carbazates useful as agrochemical fungicides  Japanese
patent JP60161959 1985 (CA 104 33894) describes hydrazine
carboxylates useful as fungicides German patent
DE2223936 1973 (CA 80 70557) describes fungicidal
arylhydrazine derivatives

It is an object of this invention to provide a novel
method for controlling funga using phenylhyrazine
derivative compounds and compositions
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Summary of the Invention

This invention relates to a method for controlling
fungi, particularly phytopathogenic fungi, comprising
contacting the fungi with a fungicidally effective amount
of a phenylhydrazine derivative compound of the formula

H

A L
VY - g
(1) @)

wherain

X is a) phenyl, phenyl(C,-C, alkoxy), phenoxy, or
benzyl, or b) one substituent from group a) and one or
more gubstituents selected from halogen, C,-C, alkyl, and
C,-C, alkylth:o,

Y is H, C,~-C, alkanoyl, C,-C, haloalkanoyl, or (C,-C,
alkoxy) carbonyl, and

R is H, C,-Cg alkyl, C,-C; haloalkyl, C,-C; alkoxy,
C,-C; haloalkoxy, or phenyl (C,-C, alkoxy)

This invention also relates to a method for
controlling fungl on a plant or plant seed which
comprises applying to the plant or the plant seed, or to
a growth medium or water in which the plant or plant seed
18 growing or 18 to be grown in, a fungicidally effective

amount of a phenylhydrazine derivative compound of the
formula
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wherein

X is a) phenyl, phenyl(C,-C, alkoxy), phenoxy, or
benzyl, or b) one substituent from group a) and cne or
more substituents selected from halogen, C,-C, alkyl, and
C,-C, alkylthio,

Y is H, C,-C, alkanoyl, C,-C, haloalkanoyl, or (C,-C,
alkoxy}carbonyl, and

R is H, ¢, -C; alkyl, C,-C; haloalkyl, C,-C; alkoxy,
C,~Cy haloalkoxy, or phenyl (C,-C, alkoxy)

Detalled Depcraption of the Invention

For the purposes of this invention, the term
"controlling fungi® means inhibating both future
infestation and continued growth of existing
infestations

In the compounds useful in the method of this
invention, X 1a preferably, a) phenyl, phenyl (C,-C,
alkoxy), or phenoxy, or b) one substituent from group a)
and one or more substituents selected from halogen, C,-C;
alkyl, and C,-C; alkylthio,

Y is preferably H, C,-C; alkanoyl, C;-C, haloalkanoyl,
or (C;-C; alkoxy)carbonyl, and
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R is prefera.bly H, ¢,-C, alle, C.-C, haloalkyl, C;-C‘
alkoxy, C,-C, haloalkoxy, or phenyl(C,-C; alkoxy)

X is more preferably phenylmethoxy, phenoxy, or
phenyl and halogen or C,-C, alkylthio, wmost preferably,
phenoxy, Y 18 more preferably hydrogen or C,-C,
haloalkanoyl, most preferably, hydrogen, and R 18 more
preferably C,-C, alkoxy or C,-C, haloalkoxy, moat
preferably, C,-C, alkoxy

The compounds useful in the method of this invention
having the structure of formula I can be prepared by
reacting a substituted phenylhydrazine of the formula

with an acylating reagent of the formula

0O
I
PN

R Z

wherein Z is halo or
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and an equivalent of an HCl acceptor such as pyridine an
a solvent such as toluensa The product of this reaction
can be further acylated, or converted by oxidation with
an oxidizing agent such as Pd/air to form compounds of
the structure of formula II

Compositions useful in the method of this anvention
comprise {(a) a fungicidally effective of a compound
having a structure of formula (I) or (II) above, and (b)
a spuitable carrier Such suitable carriers may be solid
or liquid in nature

Suitable liquid carxiers may be comprised of water,
alcohols, ketones, phenols, toluene and xylenes In such
formilations, additives conventionally employed in the
art may be utilized such as, for example, one or more
surface active agents and/or inert diluents, to
facilitate handling an application of the resulting
pesticide composition

The compositions ugeful in the method of this
invention can alternatively comprise solid carriers
taking the form of dusts, granules, wettable powders,
pastes, aerosols, emulsions, emulsifiable concentrates,
and water-soluble solids

For example, the compounds useful in the method of
this invention can be applied as dusts when admixed with
or absorbed onto powdered solid carriers, such as mineral
silicates, e g , mica, talc, pyrophyllite and clays,
together with a surface-active dispersing agent so that a
wettable powder is obtained which then i1s applicable
directly to the loci to be treated Altermatavely, the
powdered polid carrier containing the compound admixed
therewlth may be dispersed in water to form a suspension
for application in such form

Granular formulations of the compounds, suiltable for
application by broadcasting, side dressing, soil
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incorporation or seed treatment, are suitably prepared
using a granular or pellitized form of carrier such as
granular clays, vermiculite, charcoal or corn cobs

Alternatively, the compounds useful in the method of
this invention can be applied in laiquids or sprays when
utilized in a liquad carrier, such as in a solution
comprising a compatible solvent such as acetone, benzene,
teluene or kerosene, or as dispersed in a suitable
non-solvent medium, for example, water

Another method of application to the loci to be
treated is aerosol treatment, for which the compound may
be dissolved in an aercsol carrier which is a liquid
under pressure but which is a gap at ordinary temperature
(e g , 20°C) and atmospheric pregsure Aerosol
formulationa may also be prepared by first dissolving the
compound in a less volatile solvent and then admixing the
resulting solution with a highly volatile liquid aerosol
carrier

For treatment of plants {(such term including plant
parts), the compounds useful in the method of thas
invention preferably are applied in aqueous emulsions
containing a surface-active dispersing agent which may be
non-i1onic, cationic or anionic Suiltable gurface-active
agents include those known in the art, such as those
disclosed in U S Patent 2,547,724 (columns 3 and 4)
The compounds of the invention wmay be mixed with such
surface-active dispersing agenta, with or without an
organic solvent, as concentrates for the eubsequent
addition of water to yield agqueous suspensions of the
compoundsg at desired concentration levels

In addition, the compounds may be employed with
carriexrs which are peaticidally active, such as
insecticides, acaricides, fungicides or bactericides

It wi1ll be understocod that the amount of the
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compound in a given formulation useful in the method of
this invention will depend upon the specific fungus to be
combatted, as well as upon the specific chemical
compoaition and formulation of the compound being
employed, the method of applying the compound/formulation
and the locus of treatment so that the fungicidally
effective amount of the compound may vary widely
Generally, however, concentrations of the compound as the
active ingredient in fungicidally effective formulations
in the method of this invention can range from about 0 1
to about 95 percent by weight Spray dilutions may be as
low as a few parts per million, while at the opposite
extreme, full strength concentrates of the compound may
be usefully applied by ultra low volume techniques
Concentration per unit area, where plants constitute the
loci of treatment, may range between about 0 01 and about
50 pounds per acre, with concentrations of between about
0 1 and about 10 pounds per acre preferably being
employed for crops such as corn, tobacco, rice and the
like

To contrxol fungi, sprays of the compounds can be
applied to the fungi directly and/or to plants or plant
seeds upon which they feed or nest The fungicidally
actaive formulations useful in the method of this can also
be applied to the soil, water, or other growth medium in
which the pests are present

The specific methods of application, as well as the
selection and concentraticn of the compounds useful in
the method of this invention, will, of course, vary
depending upon such circumstances as geographic area,
climate, topography, plant tolerance, etc For specific
clrcumstances, one skilled in the art may readily
determine the proper compound, concentration and method
of application by routine experimentation
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Examples of phytopathogenic fungi whaich can be
controlled by the method of this invention include, e g ,

6 LO0BO"2&62TeERD

10

15

the following

Erysiphe gramnis { sp hordel
Erysiphe cichoracearum
Erysiphe polygom
Pyricularia grisea
Helminthosporium sativum
Uromyces appendiculatus
Botryns cinerea
Colletotrichum gossypil
Cercosporidium personatum
Fusarrum nivale
Phytopthora infestans
Pythivm ultimum
Rhizoctonia solam
Sclerotima minor

Septoria nodurum
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The following examples are provided to further
2llustrate the invention

Exarple 1

phenylhvdrazine carboxvlate (Compound 1}

To 2 72 g of 4- (phenylmethoxy)phenylhydrazine, 100
ml of ethyl acetate and 2 5 ml of pyridine were added and
the resulting solution was stirred at room temperature
for 60 minutes Then, 2 3 ml of 2,2,2-trichloroethyl
chloroformate was added dropwise to the solution and then
stirred for 1 hour at room temperature The solution was
then washed twice, each time waith 100 ml of water After
each wash, the agqueous fraction was removed from the
organic (ethyl acetate) fraction The resulting ethyl
acetate fraction was then dried over anhydrous sodium
sulfate, evaporated under reduced pressure, and then
purified by column chromatography on silica gel, to
produce 0 5 g of 2,2,2-trichlorocethyl 2-{4-phenyl-
methoxy) phenylhydrazine carboxylate as an cil

To 0 5 g of the product of Example 1 was added 25 ml
of dichloromethane and 0 5§ ml of trifluorocacetic
anhydride The regultant reaction mixture was then
stirred at room temperature for 4 hours, concentrated
under reduced pressure, and the concentrate isolated, to
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produce 0 6§ g of 2,2,2-trichloroethyl 2-(4-
phenylmethoxy) -2- (tr1fluoro-acetyl) phenylhydrazine
carboxylate as a solid

To 3 0 g of 3-phenoxyphenyl hydrazine, 100 ml of
ethyl acetate and 2 5 ml of pyridine were added and the
resultant solution was then stirred at room temperature
for 30 minutes Then, 2 5 ml of sec-butyl chloro-formate
was added dropwise to the solution and stirred for 1 hour
at room temperature The solution was than washed twice,
each time with 100 ml of water After each wash, the
agqueous fraction was removed from the organic (ethyl
acetate) fraction The resultaing ethyl acetate fraction
was then dried over anhydrous sodium sulfate, evaporated
under reduced pressure, and then purified by column
chromatography on silica gel, to produce 1 5 g of 1-
methylpropyl 2-(3-phenoxyphenyl)hydrazine carboxylate as
an oil

The remaining compounds listed in Table 1A (i e ,
Compounds 4-6) were prepared using the same procedures as
shown in the foregoing examples 1-3 using the
corraspondingly different substituted phenylhydrazine
BEach of the compounds is characterized by their NMR
characteristics
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X

Copd

NMR DATA
(CDCL,)

‘ "OCH:C;H,

OCH,CC1,

a{2)4 7,
a8{2)4 9,
s(1)s5 7,
m{10)6 8-7 4

4-0CH,Cgi,

CF,CO

OCH,CC1,

s(2)4 8,
8(2)4 9,
m(9)6 9-7 5

3-0CH,

OCH (CH,) C;H,

t{3)o 8,
da(3)1 2,
m{2)1 s,
m{l}4 8,
B(l)6 5,
m(10)6 9-7 4

2-Br, 5-CgH,

s(3)3 8,
s8(l1)6 5,
m{1l0)6 9-7 S

2-5CH,, 5-CgH,

OCH,

e(3)2 4,
s8{(l)6 5,
ml0)}? 0-7 5

4-0CgH,

OCH,CgH,

s{2)5 1,
s(1})6 5,
m(15)6 B-~-7 4
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5 To 1 5 g of the product of Example 3 was added 100
ml of toluene and 0 4 g of 10% palladium on charcoal The
resultant mixture was stirred overnight at room
temperature, filtered, and the toluene evaporated under
reduced pressure, to produce 1 3 g of 1-methyl-propyl (3-
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phenoxyphenyl)diazene carboxylate as a red oil

Table 1B

X N o
S
R

NMR DATA
Cmpd X R (CDCL,)

t(3)1 0

7 3-0CH, OCH (CH,) CjH, 2{:;; o
m({9)7 0-7 5
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Preparation of funaicidal compoasitiong

The compounds listed below in Table 3 were each
dissolved in acetone or another suitable solvent (0 3
grams of each compound an 10 ml of acetone or other
guitable solvent) One to two drope of Tween 20%®, a
polyoxyethylene sorbitan ester used as an emulsifying
agent, were added to water, followed by the acetone
solution containing one of the compounds listed in Table
3 The amount of water added to the final solution
varied according to the desired concentration, reported
in parte per million (ppm)

Control of powdery mildew by foliar application

The barley cultivar “Rodeo' was seeded into 4-inch-
diameter pots containing a suitable medium for plant
growth and allowed to grow for six days Each treatment,
or chemical, listed in Table 3 was replicated twice, and
each pot contained eight plants For each test, two pots
of barley were left untreated to serve as controls

Each of the compounds tested was formulated as
described previocusly at a concentration of 1000 mg of
compound per liter of water (1000 ppm), or 300 mg of
compound per liter of water {300 ppm) in the case of
Compound 2 and Compound 5 The resultant emulslion was
applied to the foliaga of the barley using an atomizer
pressurized to 25-30 pounde per square inch The treated
plantse, along with the untreated controle, were placed in
a greenhouse and held at 21-25°C One day following
treatment, all plants were inoculated with conidia of
Ezrysiphe graminis £ sp hordei by brushing the leaves of
mildew-infected barley plants over the leaves of the
treated plants One week after treatment, plants were
rated for symptoms of powdery mildew using a 0-6 scale
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where Oano digease and &=severe symptoms of mildew
Percent control was computed by comparing disease ratings
of treated plants to those from untreated plants The
results of these tests are provided in Table 4A under the
heading "Barley PM"

The compounds in Table 3 were tested for the control
of powdery mildew of bean, caused by Erysiphe polygoni by

preparing pots containing pinto bean (Phaseclus vulgaris)

in the same manner as described for barley Methods for
application of the chemical, inoculation with the
pathogen, and rating of disease were identical to those
described in the previous paragraph The results of

these teats are located in Table 4A under the heading
"Bean PM"

e - PSSP AtE L 3 13l Rel_\ *h = - = qiw/e * s
Compounds listed in Table 3 were prepared as
described previously and tested for efficacy against

powdery mildew of barley, caused by Brysiphe graminis

f sp hordedi, and powdery mildew of cucumber, caused by
Erysiphe cichoracearum Each compound was evaluated for

prevention or control of powdery mildew when applied as a
soil drench, resulting in uptake of the compounds in
question by the roots of barley or cucumber and then
systemic distribution to the foliage

Pots of barley (cv "Robust®) or cucumber (cv
"Marketmore 70"} were grown in the same manner as barley
plants used for follar applications Pots containing
barley had eight plants, while pots containing cucumber
held two plants Approximately one week after planting,
45 ml of an emulsion cowposition, formed as described
previously, was added to pots containing either barley or
cucumber Specifically, each 45ml of each compound was
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drenched into the Bo1l of two pots containing barley and
two pots containing cucumber at a rate of 250 g of
compound per liter of water (250 ppm) Two compounds,
Compound 2 and Compound 5, were tested at a concentration
of 300 g of compound per liter of water (300 ppm) Two
pots each of barley and cucumber were left untreated to
gerve as controls for the experiment Inoculation of the
plants was carried cut as described previously, and
plants were rated for symptoms of powdery mildew one week
following treatment using a 0-6 scale where (=no disease
and 6=severe symptoms of powdery mildew Percent control
was calculated by comparing ratings of treated plants to
those from untreated plants Results of these tests are
found in Table 4B under the headings "Barley PM" and
"Cucumbar PMF

Control of Barley Blast by Follar Treatment

Five barley plants {(cv "Rodeo") were grown in 4-
ianch-diameter pots, with two replicates for each
treatment An untreated check was also included and was
replicated twice Non-control pots were sprayed with
emulsion compositions prepared as described previously,
with each composition being tested at a concentration of
1000 ppm Compound 2 and Compound 5 were tested at a
concentration of 300 ppm The average plant age was 10
days Twenty-four hours after application of the
compositions, tresated and untreated pots were inoculated
with the pathogen, Pyricularia grisea, at a concentration

of 40,000 to 50,000 conidia ml™ as a folliar spray Tween
20® was added (0 05% v/v) to aid in wetting of the
foliaga, and plants were sprayed to runoff with the
conidial suspension

All inoculated pots were placed 1n an environmental
chamber set to maintain 26°C and »>95% relative humidity
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Barley plants were incubated for 24 hours in the chamber,
after which they were transferred to a greenhouse and
observad for the development of symptoms of blast (6-7
days post-inoculation) Disease was evaluated using a O-
6 rating scale where 0=no blast lesions present and
6éwpevere Symptoms Percent control of blast was
calculated by comparing ratinge of treated plants to
those from untreated plants The results of these tests
are located in Table 4A under the heading "Barley Blast®

Control of Barley Spot Blotch by Foliar Treatment
Two pots, each containing 10 barley plants (cv
Robust), were planted Plants were treated with the
previocusly described compositions that had been
formulated in the same manner as for earlier examples
Treated and untreated (control) pots were then inoculated
with an aqueous inoculum suspension consisting of 20,000
conidia ml? of Helminthosporium sativum and 2 drops of

Tween 209 pex 100 ml of solution were added to improve
wetting The inoculation and incubation procedure was
identical to that used in barley blast tests

Inoculated plants were then placed in a greenhouse
and cbserved for development of symptoms, normally 6-7
days post-inoculation Disease was evaluated using a 0-6
rating scale where O=no blotch lesions present and
6=severe aymptoms Percent control was determined by
comparing ratings from treated plants to ratings from
untreated control plants Results for these are located
in Table 4A "Barley Blotch"

Eradication of Bean Rugt bv Poliar Application
Two pinto bean plants (Phageolus vulgaris) were

planted in 4-inch-diameter pots and replicated twice
Ten days after planting, when primary leaves had emerged,
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plants to be treated or left untreated as controls were
inoculated with an aqueous suspension of uredospores of
the bean rust pathogen, Uromyces appendiculatus The

inoculum was adjusted to a concentration of 20,000
uredospores ml?, and 2 drops of Tween 20® per 100 ml of
solution were added to improve wetting Inoculated
plants were then placed in an environmental chamber get
to maintain 26°* C and »>95% relative humidity Twenty-
four hours after inoculation, plants were removed and
treated with the previously described fungicidal
compositions at i1dentical rates Two pots were left
untreated to serve as controls Immediately following
treatment, plants were placed in a greenhouse and
cbserved for symptom development (5-7 days after
inoculation) Disease was assessed on a 0-6 rating
scale, where 0=no symptoms and 6éssevere symptoms of bean
rust Percent control was calculated by comparing
disease ratings from treated plants to ratings from
untreated plants The results of these experimesnts are
detailed in Table 4A under the heading "Bean Rust"
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Table 4A

Percent control of phytopathogenic fungi in vive
Foliar Application

Barley Barley | Bean PM | Barley Bean
PM Blast Blotch Ruat
1000 ppm | 1000 ppm | 1000 ppm | 1000 ppm | 1000 ppm
0 0 0 a 0
90 70 90 100 0
0 65 100 100 85
0 0 0 0 0
0 a5 100 70 0
300 ppm 300 ppm 300 ppm 300 ppm 300 ppm
0 0 0 0 0
0 0 0 0 0
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Tablae 48
Percent control of phytopathogenic fungi in vavo
Drench Application

5
Barley | Cucumber
PM M
Cmpd
250 ppms 250 ppm
1 0 0
3 0 V)
4 0 0
lo0 6 o 0
7 20 0
300 ppm 300 ppm
2 0 0
5 0 o

15
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Control of Napne Specieg of Funga in vitro

Each of the compounds listed ir Table 3, with tha
exception of Compound 5, was solubilized in acetone to
arrive at a final concentration of 500 ppm Filter paper
disks with a diameter of 11 mm were immersed in each of
the test solutions and then allowed to air-dry so that
the solvent evaporated from the disk Two disks per
treatment were prepared, and an egqual number of disks
were left untreated to serve as controls

Treated and untreated disks were then placed on 110
X 15 mm petri plates contalning solidified potato-
dextrose agar (PDA) A sufficient number of treated and
untreated disks were prepared to allow teating of all
fungicidal compositions for the control of Botrytis

cinerea (B cinerea), Colletotrichum gossyppii (C

gossypli), Cercosporidium personatum (C persconatum),
Fusarium nivale (F nivale), Phytopthora infestans (P
ainfegtans), Pythium ultimum (P ultimum), Rhizoctonia
solani (R solani), Sclerctinia nmunor (S minor), and
Septoria nodurum (S8 nodurum) Treated and untreated

dasks were inoculated by placing a 6 mm plug, cut from an
actaively growing area of a culture of each of the fungi
listed, in the center of the disk The plug was oriented
on the disk so as to allow the mycelial mat of the plug
to contact the treated or untreated disk In the case of
C personatum, two drope of a conidial/mycelial

suspension, adjusted to a concemtration of 20,000
propagules per ml?, were placed on the surface of
untreated and treated disks

The plates containing the inoculated disks were then
placed in a gravity-type incubator set at 35° C and
incubated for 5-7 days Growth inhabition was evaluated
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by measuring the radius of the fungal colonies emanating
from the original plug of inoculum on treated disks and
comparing these measurements with those taken from
untreated disks The results of in vitro teeting are
located in Tables S5A and 5B

In the case of Compound 5, a different method was
used to assay fungicldal activity against the previocusly
listed fungal speciea A stock solution of each of the
fungicidal compositions previously described was prepared
by dissolving 0 01 g of the compound into 0 75 ml of
acetone to achieve a final concentration of 15,000 ppm
A 1 ul drop of each of the test compounds was then added
to individual wells in a 96-well microtiter plate
containing 50 gl of potato-dextrose broth Four wells in
each plate were left untreated to serve as controls

A puspension containing 10,000 cell fragments or
conidia ml™ (depending upon the fungus) was prepared by
scraping petri plates containing active cultures of each
of the test fungi with a rubber policeman, and
homogenizing the resultant suspension with a glass tissue
grinder The final concentration was measured using a
hemacytometer, and 50 ul of the fungal suspension was
added to each of the wells in the previously treated
microtiter plate Separate plates were used for each
fungus, and the final concentration of test chesmical was
150 ppm Prior to incubation, each plate was placed on
an eight-channel photometric microplate reader, set to
measure absorbence at 492 nm, and an initial reading was
taken to establish a baseline for each cell in the
microplate

Microtiter plates were then incubated for 48 hours
an an incubation chamber set to maintain 26°C to allow
for optimal growth of the teast fungi Following
incubation, the microtiter plates containing the test

wﬂj\\(ﬁ
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fungl were removed and evaluated with the photometric
microplate reader described earlier 1In principle, as
fungal growth increases, the optical density of the
solution in the individual wells of the microplate
increases and can be measured photometrically
Therefore, readings taken following incubation of the
microplates containing test chemicals and fungl were
subtracted from the initial readings to measure the
amount of growth over the 48-hour period Percent
inhibaition of each fungus by the test chemicals was
calculated by comparing absorbence values from treated
wells to those that were untreated The results of thies
testing of Compound 5 can be found in Tables SA and 5B
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Table 5A
Percent control of phytopathogenic fungil in vitro
5
B c c F P
cinersa gossypii perscnatum nlvale infestans
Cmpd
500 ppm 500 ppm 500 ppm 500 ppm 500 ppm
10 80 0 0 BS
91 100 100 10 0
10 85 100 0 84 100
100 100 100 100 80
85 100 0 100 60
100 100 100 100 100
150 150 150 150 150
P PP po o < ol PP
15 5 90 10 0 70 45

AN
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Tabla SB

Percent control of phytopathogenic fungl ain vitro

s
P ultimum R solani S mnminor 8 nodurum
500 ppm 500 ppm 500 ppm 500 ppm

100 5 0 a5
47 (v} 5 -

10 100 78 100 90
100 70 100 75
45 0 100 a
70 75 100 100
150 150 150 150
Ppa ppm ppm Pp

15 0 85 45 -
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WHAT IS CLAIMED I8

1 A method for controlling fungl comprising
contacting the fungi with a fungicidally effective amount
of a phenylhydrazine derivative compound of tha formula

H
]

N X -
Y=y
({)] an

wherein

X is a) phenyl, phenyl (C,-C, BlkOX]\'). phencxy, or
benzyl, or b) one substituent from group a) and one or
more subptituents selected from halogen, C,-C, alkyl, and
¢;~-C, alkylthio,

Y 18 H, ¢~C, alkanoyl, C,-C, haloalkanoyl, or (C,-C,
alkoxy) carbonyl, and

R is H, C,-Cs alkyl, C,-Cs haloalkyl, C,-C, alkoxy,
C,-C¢ haloalkoxy, or phenyl (C,-C, alkoxy)

2 The method as recited in claim 1 wherein

X is a) phenyl, phenyl(C,-C;)alkoxy, or phenoxy, or
b) one substituent from group a) and one or more
substituents selected from halogen, C,-C; alkyl, and C,-C;
alkylthio,

Y is H, C,-C, alkancyl, C,-C, halocalkanoyl, or (C,~-C,;
alkoxy) carbonyl, and

R is H, C,-C, alkyl, C,-C, haloalkyl, C,-C, alkoxy,
C,-C; haloalkoxy, or phenyl(C,-C, alkoxy)
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3 The method as recited in claim 2 wherein X is
phenylmethoxy, phenoxy, or phenyl and halogen or C,-C,
alkylthio, Y i1s hydrogen or C,-C; haloalkanoyl, and R is
C,-C, alkoxy or C,-C, haloalkoxy

4 The method as recited in claim 3 wherein X is
phenoxy, Y is hydrogen, and R 18 C,-C, alkoxy

5 A method for controlling fungl on & plant or
plant seed which comprises applying to the plant or the
plant seed, or to a growth medium or water in which the
plant or plant seed 18 growing or is to be grown in a
fungicidally effective amount of a phenylhydrazine
derivataive compound of the formula

e O,
N X N
()] ()

wherein

X is a) phenyl, phenyl (C,-C, alkoxy), phenoxy, or
benzyl, or b} one substituent from group a) and one or
more substituents selected from halogen, C;-C, alkyl, and
C¢,-C, alkylthio,

Y 18 H, C,-C, alkanoyl, C,-C, haloalkanoyl, or (C,-C,
alkoxy) carbonyl, and

R is H, C,-C¢ alkyl, C,-C, haloalkyl, C,-C¢ alkoxy,
C,-C, haloalkoxy, or phenyl (C,-C, alkoxxy)
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6 The method as racited in claim 5 wherein

X 18 a)} phenyl, phenyl(C,-C,}alkoxy, or phenoxy, or
b) one substituent from group a) and one or more
substituents selected from halogen, C,-C; alkyl, and C,-C,
alkylthio,

Y is H, C,-C; alkanoyl, C,-C, haloalkanoyl, or (C,;-C,
alkoxy)carbonyl, and

R 18 H, C,-C, alkyl, C,-C, haloalkyl, C,-C, alkoxy,
C,-¢, haloalkoxy, or phenyl (C;-C, alkoxy)

7 The mathod as recited in claim 6 wherein X is
phenylmethoxy, phenoxy, or phenyl and halogen or C,-C,
alkylthio, ¥ is hydrogen or C;-C; haloalkanoyl, and R is
C,-C, alkoxy or C,-C, haloalkoxy

8 The method as racited in claxm 7 wherein X is
phenoxy, Y 18 hydrogen, and R is C,-C, alkoxy
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A method for controlling fungi using a
phenylhydrazine derivative compound of the formula

(Efo - x{j""f’

() {1}

wherein

X 18 phenyl, phenylalkoxy, phenoxy, or benzyl, alone
or in combination with one or more halogen, alkyl, or
alkylthio,

¥ is hydrogen, alkanoyl, haloalkanoyl, or alkoxy
carbonyl, and

R 1s hydrogen, alkyl, haloalkyl, alkoxy, haloalkoxy,
or phenylalkoxy

Gia
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