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DECLARATION OF GAL SUEZ, PH.D,

I, Gal Suez, hereby declare that:

1. I am presently an Organic Lab Manager at Adama Makhteshim Ltd. A

copy of my curriculum vitae is attached hereto as Exhibit A,

2. I understand that the following compound is claimed in the subject

application:
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3. I have reviewed and am familiar with U.8. Application Publicaticn

No. 2011/0263627, published Cctober 27, 2011 (alsc published as
PCT International Application WO 2011/137002 on November 3, 2011),
igsued as U.S. Patent No. 8,263,603 on September 11, 2012, to
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Boebel et al. (hereinafter “Boebel et al.”). A copy of U.S. Patent

No. 8,263,603 is attached hereto as Exhibit B.

4. I have been asked to provide my opinion on whether the claimed
compound is obvious to a person of ordinary skill in the art

(“POSA") in view of Boebel et al.

5. For the reasons stated below, the claimed compound is not obvious
cver Boebel et al. Based on the disclosures in Boebel et al., I
believe that a POSA would have selected compound 4 of Boebel et
al. as the starting/lead compound for modification but would not
have been motivated to modify compound 4 in a way 80 as to arrive

at the claimed compound.

Boebel et al. would have led a POSA to select compound 4 as the lead

compound for further modification.

6. For reasons that follow, Boebel et al. would have taught a POSA
that the fungicidal effectiveness of the compounds disclosed
therein is improved by (i) the chlorine substituent on the right-
hand side of the molecule (i.e., on the phenyl.at position 1 on
the pyrimidine ring) and (ii) the methyl subkstituent on the
nitrogen atom at position 3 of the pyrimidine ring. Therefore,
Boebel et al. suggests that compound 4 would be the most promising

compound for further research efforts to develop fungicides.

7. Boebel et al. exemplified 9 compounds, which are shown in Table
I in c¢olumms 14-15 therein and which are replicated below.

Compound 1 has been annotated to show ring positions.
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8, Table II in column 17 of Boebel et al. shows the effectiveness of
the test compounds in controlling disease in one-day protectant
{1 pp*) ({(i.e., when the plants were inoculated with an aqueous
spore suspension of Septoria tritici one day after being treated
(3 DC*)

with the fungicidal cowmpound) and three-day curative

{i.e., when the plants were inoculated with an agueous spore

suspension of Septoria tritici three days before being treated
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with the fungicidal compound)} testing. The table in column 16 of

Boebel et al. disclosed the rating scale, reproduced as follows:

% Disease Control Rating
76-100 A
51-75 B
26-50 C
0-25 D
Not Tested E

9. FPour compounds, i.e., compounds 1-4, are shown to have the rating
*A” in both the 1 DP and 3 DC tests. Compounds 1-4 have significant
variation in structure. Moreover, a rating of “A" represents a
range of activities from 76% to 100%. Consequently, additional
information needs to be considered to select the most effective

compound from among structurally distinct compounds 1-4.

Preference for methyl at position 3 on the pyrimidine ring:

10. A comparison of compounds 1 and 5, compounds 4 and 7, and compounds

3 and 8 of Boebel et al. demonstrates that a wmethyl at position

3 on the pyrimidine ring provides better fungicidal efficacy than

an ethyl at this position.

1i. Compounds 1 and 6 of Boebel et al. differ from each other only in
that compound 1 bears a methyl at position 3, while compound 6
bears an ethyl. Similarly, compounds 4 and 7 differ from each
other only in that compound 4 bears a methyl at position 3,
whereas compound 7 bears an ethyl. Moreover, compounds 3 and 8
differ from each other only in that compound 3 bears a methyl at

position 3, whereas compound 8 bears an ethyl.
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12. However, compounds 1 and 6 gignificantly differ from each other
in their fungicidal efficacy. Notably, compound 1, which bears a
methyl at position 3 of the ring, exhibited 76-100% efficacy
(i.e., “A*) in both the 1 DP test and 3 DC tests, whereas compound
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13.

14.

15,

16.

6, which is identical in every way except it bears an ethyl,
exhibited 0-25% efficacy (i.e., *D") in the same tests. Table II

of Boebel et al.

Compounds 4 and 7 are algo identical in every way except compound
4 bears a methyl at positien 3 on the ring, whereas compound 7
bears an ethyl, Compound 4 exhibited 76-100% efficacy in both the
1 DP test and 3 DC tests, whereas compound 7 exhibited 51-75%
(i.e., “B”) and 76-100% efficacy in the 1 DP test and 3 DC tests,

regpectively. Table II of Boebel et al.

Furthermore, compounds 3 and 8 are identical in every way except
compound 3 bears a methyl at position 3 on the ring, whereas
compound 8 bears an ethyl. Compound 3 exhibited 76-100% efficacy
in beth the 1 DP test and 3 DC tests, whereas compound 8 exhibited
0-25% and 51-75% efficacy in the 1 DP test and 3 DC tests,

respectively. Table IT of Boebel et al.

Based on the data in Boebel et al., a methyl substituent at
position 3 of the pyrimidine ring increases the efficacy of the
compound, while the ethyl substituent at position 3 decreases the

efficacy of the compound.

Therefore, a POSA would have been motivated to select a compound

with a methyl at position 3 on the pyrimidine ring.

Preference for a chlorine on the phenyl group:

17.

A comparison of compounds 6, 7, and 8 of Boebel et al., demonstrates
that a chlorine substituent on the phenyl ring of the compound

increases the fungicidal efficacy of the compound.
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18. Compounds 6, 7, and 8 of Boebel et al. differ from each other
only in the subsgtituent on the phenyl ring. Notably, as shown
below, the compounds differ only in that compound 6 bears a

hydrogen atom, compound 7 bears a chlorine atom, and compound 8

bears a methoxy group.

Conmpound 6: Compound 7: Compound 8:
0, 0
F F o F AN
=\ Q HN:?mN—"S-@”CI A .CH,

HN N=5- N—{ ‘0 HN™ N 70 O

_/N_< 0" H,c~ 0 N
H;C O
Disease control Disease control Disease control rating:
rating: D & D rating: B & A D & B

12. However, compounds 6, 7, and 8 differ from each other in their
fungicidal efficacy. Specifically, {i} compound 6 exhibited 0-25%
efficacy {(i.e., “D”} in both the 1 DP test and 2 DC tests, (ii}
compound 7 exhibited 51-75% (i.e., “B") and 76-100% (i.e., “A")
efficacy in the 1 DP test and 3 DC tests, respectively, and (iii)
compound 8 exhibited 0-25% and 51-75% efficacy in the 1 DP test

and 3 DC tests, respectively. Table II of Boebel et al.

20. Based on the data shown in Table II of Boebel et al., a chlorine

substituent on the phenyl ring increases the efficacy of the

compound.

21. Therefore, a POSA would have been motivated to select a compound

with a chlorine substituent on the phenyl.
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Selection of compound 4 as the lead compound:

22,

23.

24 .

Ag discussed above, Boebel et al. teaches that (i) a methyl on
the nitrogen at position 3 of the pyrimidine ring, and (ii) a
chlorine substituent on the phenyl ring provided compounds having

improved fungicidal efficacy.

Having understocd the foregoing information, the POSA would have
understood that although compounds 1-4 were rated as having
activities in the range of 76% to 106%, i.e., having rating “A~,
the compound that had (i) a methyl on the nitrogen at position 3
of the pyrimidine ring, and {ii} a chlorine substituent on the
phenyl ring would likely be more active than a compound not having
both features. Among compounds 1-4, only compound 4 has both

features {i) and (ii}.

Therefore, based on the teachings of Boebel et al., the POSA would
have selected compound 4 for potential modification in developing

novel fungicidal compounds,

A POSA would not have been motivated by the teachings of Boebel et al.

to modify compound 4 to arrive at the claimed compound.

25,

26.

There is no teaching in Boebel et al. that would have motivated
a POSA to modify compound 4 of Boebel et al. to arrive at the

compound of the claimed invention,

Boebel et al. taught that the compounds disclosed therein that
contain chlorine on the phenyl at peosition 1 of the ring exhibited
high fungicidal efficacy. Therefore, a POSA would not have been

motivated to eiliminate the chlorine on the phenyl.
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27. Additionally, based on general knowledge in the chemical art, a
POSA would not have been motivated to substitute the chlorine of
compound 4 for a methyl to arrive at the compound claimed in the

subject application.

28. Chlorine and methyl exhibit different chemical properties, which
can affect the fungicidal activity of the compounds. For example,
chliorine is polar and, therefore, hydrophilic, whereas methyl is
nonpolar  and, therefore, hydrophobic. Chlorine is more
electronegative than methyl making chlorine a stronger electron-
withdrawing group than methyl, whereas methyl is more nucleophilic
than chlorine making methyl a stronger electron-donating group

than chlorine.

29. Based on the differences in chemical properties between chlorine
and methyl, there would be no basis for a POSA to substitute the

chlorine on the phenyl for a methyl.

30. In view of the teachings of Boebel et al. and the different
chemical properties between chlorine and methyl, the PCSA would
not have been motivated to modify compound 4 of Boebel et al. in
a way so as to arrive at the claimed compound of the subject

application.

There was no reagonable expectation that a compound having a methyl on
the phenvl group would have similar or improved properties compared to

compound 4.

31. Based on the data reported by Boebel et al., a POSA would not
reasonably expect that a compound having a methyl on the phenyl
at position 1 of the pyrimidine ring would exhibit fungicidal

acgtivity similar to compound 4 or better than compound 4.
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39. Therefore, Boebel et al. did not teach or suggest the claimed
coupounds of the subject application, which have a methyl on the

phenyl group of the compound.

Conclusion

33, I am a‘ﬁeréon of ordinary skill in this art and it is my epinion,
based;chxﬁﬁe foregoing, that a POSA would have been motivated to
selectgégﬁécund_é of Boebel et al. as the lsad compound for
potent@éliﬁutthex modification to prepare additicmal fungicidal

compounds .

34. Furthermore, it is my opinion that the POSA would not have been
motivated, based on the teachings of Boebel et al., to modify
compouhd 4 by substituting the phenyl group with a methyl so as
to arrive at the compound claimed in the subject application with
a teasonébgg expectation that the modified conpounds would exhibit

similgf'ﬁfrimproved fungicidal activity compared to compound 4.

4

I hereby declare Fhat all statements made herein of my own knowledge are
true and that all’ statements made herein on informaticn and belief are

pelieved to bé true.

Date: é’/ ] E/ Lofy ﬁffj?

Gal Suez,/Ph.D.
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Contact information:

Year of birth: 1981 Telephone number: 054-5487567
Address: Beer-Sheva Email address: galsuezi@gmail.com
Open to relocate Citizenship: Israel

Emplovment:

2018 Organic lab manager, Adama Makhteshim R&D

Matrix manager of team leaders in organic lab. Establish and monitor work plan,
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materials {cost) based on raw materiais.

Administrative manager of organic labs and responsible for enforcement of lab safety
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2012 - 2018 Team leader and project manager, Adama Makhteshim R&D

Leading a team of researchers in organic chemistry department. Tutoring new
researchers, develop and lead them to accomplish team's goals,

Setting priorities in research. Summarizing and presenting the team's work.

Responsible for execution of R&D work plan by working on number of
processes in parallel. Improve and assist in troubleshooting production
processes. Leading the research of innovative Al by development of process
from early stages through optimization up to scale-up.

Collaborate with production, marketing, registration, procurement, IP
departments. Lead collaboration with outsource companies in various
synthetic projects.

Experienced in developing processes of various chemistries including
hydrogenations, oxidations, fluorinations and others.

Education:

2008 - 2012 PhD, Technion

e  Major: Organic chemistry

e  Studies under the supervision of Prof. Mark Gandelman

o  Research Title: Catalysis with Metal-Free Molecules and by
Non-Covalent Bonds
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2005 - 2008 MSc¢, Technion
e  Major: Organic chemistry
e  Studies under the supervision of Prof. Mark Gandelman

e  Research Title: Development of New Organocatalysts Based on
the Molecular Recognition of DNA Bases

2002 - 2005 BA, Technion

e  Major: Chemistry

Military service:

2000 - 2001  Operations Sergeant in West Bank brigade

Publications;

@ Suez, Gal; Grabarnick, Michael; Frenklah, Alexander; Steiner, Heinz;
Pirocess for preparing a hydroxylamine pyrazole compound, PCT Int.
Appl., 2016, WO 2016181386 Al
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pyrazole, PCT Int. Appl., 2016, WO2016113741 Al
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1
NISUBSTIFUTED-NI-SULFONYL-5-
FLUORGOPYRIMIDINONE DERTVATIVES

CROSS-REFERINCE TO RELATED
APPTICATIONS

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/327,855 filed Apr. 26, 2010,
which is expressly incorporated by reference herein.

BACKGROUND AND SUMMARY OF THE
INVENTION

Fungicides are compounds, of natural or synthetic origin,
whicly act to proteet andfor cure plants against demage cavsed
by agriculturally relevant fangi. Generally, no single fungi-
cideis usefulin all siluations. Consequently, research is engo-
ing to preduce Tungicides that may have better performance,
are easier o use, and cost less,

The present disclosure relates to N3-substituied-M-sulfo-
nyl-5-fluoropyrimidinone compounds and their use as fangj-
¢ides. The compounds of the present disclosure may offer
protection against ascomycetes, basidiomycetes, deutero-
mycetes and oomycetes.

One embodiment of the present disclosure may include
cempounds of Fornula I:

wherein R, is:

H;

is:

C,-C, atky] opticnally substinated with R,;

benzy| optionally suhstituted with }3 Ry
R; is -—8(0):Ry;

R, is independenily hatogen, C,-Cq atkyl, C;-C, haloalkyl,
C,-C, alkoxy, C,-C, haloalkoxy, C,-C, alkylthio, C,-C,
haloalkylthio, amino, ¢, -, alkylamino, C,-Cg alkoxycarbo-
nyl. C,-C, alkylearhonyl, C,-Cg alkylamincearbonyl,
hydroxyl, or C5-C, triaikylsilyl;

R, is independently halogen, C,-C, alkyl, C,-C,, haloatkyl,
C,-C¢ alkoxy. C,-C, haloalkexy, C,-C, alkylthio, C,-Cq
haloalkylthio, amino, C,-C, alkylamino, C,-C, dialky-
lamine. C,-C,; alkoxycarbonyl, or C,-Cq alkylearbonyl, nitro,
hydroxy!, or cyano;

R, is C,-Cgalkyl. C,-C, hinloalkyl, aming, C,-C,alkylamine,
C,-C, dialkylamine, a phenyl or benzyl wherein each of the
phenyl or the benzyl may be optionally substituted with 1-3
R;. or @ 5- or 6-membered samsrated or ynsaturated ring
containing 1-3 heteroatoms wherein each ring may be option-
alty substituted with 1-3 R;.

Another embediment of the present disclosure niay include
a fungicidal composition for 1he control or prevention of
fumpal attack comprising the compounds described above and
a phytofogically accepabie carrier material.

Yet anuther embodiment ol the present disclosure may
includea method forthe control or prevention of fimyzal attack
on a plant, the method mcluding the steps of applying a
fungicidally effective amount of cne or more of the com-
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pounds deseribed above toat Jeast one of the fungus, the plant,
an area adjacent io the plant, and the seed adapted to produce
the plant.

The term “alkyl” vefers to a branched, usbiasled, or
cyelic carbon chain, incliding methyl, ethyl, prapyl, buty).
isoprapyl, isobutyl, tertiary butyl, pentyl, hexyl, cyclopropyl,
cyclobutyl, cyclepenty}, cyclohexyl and ihe like.

As used thronghout this specification, the lenm *R relers fo
the group cansisting of C. 5 alkyl unless stated atherwise.

Tl tenn “alkory™ refers b an —OR substiiuent.

The term “alkoxycarbony]” refers to a —C(O)}—OR sub-
stituent.

The terma “alkylearbonyt” refers to a - —C{O}—R substitu-
ent.

The lerm “alky!thic” refers to an —S.—-R substituent.

The term “baloalkylthio” refers to an alkylthio, which is
substituted witk Cl, F, 1, or Br or any combination thergof.

The term “trialkylsilyl” refers lo —SiR,.

The term “cyano” refers to a —C=N substitaent.

The term *“hydroxy!” refers to an —OH substituent.

The term “amino™ refers to s —-NH, substituent.

The term *alkylamino” refers 1o a —N{H)—R substitent.

The termm “dialkylamino” refers to a —NR,,; substituent.

The term “haloatkoxy™ refers to an —OR—X substifuent,
wherein X is Cl, F, Br, or 1, or any combination thereof.

The term “haloalkyl” refers 10 an alkyl, whicl is substi-
tuted with Cl, F, 1, or Br or any combination thereof.

The term “halogen’ or “halo” refers to ane ormare halogen
atoms, defined as T, Cl, Br, and L.

The term “nitro™ refers 1o a—NO, subslituent.

Throughout the disclosure, reference to the compouads of
Formulal is read as alse including optical isomers and salts of
Formula I, and hydrates thereof. Specifically, when Formula
1 contains a branched chain alkyl group, it is undersiood that
such compounds include optical isomers and racemates
thereof. Exemplary salts include: hydrochloride, hydrobro-
mide, hydroiodide, nnd the Jike,

1t is also understood by those skilled in the ar that addi-
fional substitution is allowable, unless otherwise noted, as
long as the rules of chemical bonding and slrain energy are
satisfied and the product stil} exhibits fungicidal activity.

Ancther embodiment of the present disclosure is a use of a
compound of Fermula 1, for protection of a plant against
attack by a phytopathogenic organism or the treatment of &
plant inlesled by a phytopathogenic organism, comprising (he
spplication of a compound of Formuls I, or a composition
comprising the compound 10 soil, a plant, a part of a plant,
foliage, roots, and/or seeds,

Additionally, another embodiment of the presom disclo-
sure is a composition usefnl for protecting a plant against
atlzck by 4 phylopathogenic organism and/or treatiment ol'a
plant infesied by a phytopathogenic organism comprising a
compound of Formula I and a phiytelogically acceplable car-
fer material.

DETAILED DESCRIPTION OF THE PRESENT
MSC1LOSHRE

‘The compounds of the present disclosure nay be applied
by any of a variety of kaown 1echniques, either as the com-
pounds or as formulations comprising the conpovnds. For
example, the compounds may be applied 1o the roots. seeds or
foliage of plants for the control of various Tungi, without
demaging the conmercial value of the planss, The materials

s may be applied in e form of any of the generally used

formulation types. Tor example, as solutions. dusts, wettable
powders. flowable concentrates. oremulsifiable concenirates.
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Preferably, the compounds of the present disclosure are
applied in the form of a formulation, comprising one or more
of the compounds of Formuta I witly a phytelogically accept-
able carrier. Concenlraled formolalions may be dispersed in
water, or other lignids, for application, or [ormulations may
be dust-like or granular, which may then he applied without
further treatment. The formuiations can be prepared accord-
ing to procedures that are conventional in the agriculsural
chemical art.

The present disclosure contemplates afl vehicles by which
oacor more of the compounds may be formnlated for delivery
and use as a fangicide. Typically, formulations arc applied as
agqueous suspensions or enulsions. Such suspensions of
emulsions may be produced from water-soluble, water sus-
pendable, or emulsifiable formulations which are sofids, usu-
ally known as wetlable powders; orliquids, usvally known as
emulsifiable concentrates, aqueous suspensions, or suspea-
sion concentrates. As will be readily appreciated, any mate-
rial to which these compounds may be added may be used,
provided it yields the desired utility without sigpificant inter-
ference with the activity of these componnds as antifimgal
ageats,

Wettable powders, which may be compacted to form water
dispersible granules, comprise an infimate mixture of one or
more of the compounds of Formula 1, an inert carrer and
surfactants. The concentration of the compound in the wet-
table powder may be from about 1 percent to about 90 percent
by weight based on the lotal wejght of the wettable powder,
more preferably about 25 weight percent to abowt 75 weight
percent. in the prepatation of wettable powder formulations,
the compounds may be compounded with any finely divided
solid, such as prophyllite, talc, chalk, gypsum, Fuller's earth,
bentonite, attapulgite, starch, casein, gluten, montmorillonite
clays, diatomaceous earths, purified silicates or the like. In
such operations, the finely divided carrier and surfactants are
typically blended with the compound(s) and milled.

Enmlsifiable concentrates of the compounds of Formula 1
may camprise a convenient concentration, such as from about
1 weight percent to about 50 weight percent of the compound,
i a suitable liquid, based on the total weight of the concen-
trate. The compounds may be dissofved in an inert carrier,
which is eilhera water-miscible solvent or a mixture ol wuter-
immiscible organic solvents, and enmisifiers. The concen-
trates may be diluted with water and oif to form spray mix-
tures in the form of oil-in-water cmulsions. Useful organic
solvents include aromatics, especially the high-hoiling naph-
thalenic and olefinic portions of petroleun: such as heavy
aromatic naphtha. Other organic solvents may also be used.

for example, terpenic solvents, including rosin derivatives, 5

aliphatic ketones, such as cyclohexanone, and complex alco-
hols, such as 2-ethoxyethanol.

Emulsifiers which may be advantageously employed
hersin may be readily determined by those skilled in the art

and include varions nonfonie, anionic, cationic and amphat- 53

eric emulsifiers, or a blend of two or more emulsifiers.
Examples of nonionic cmulsificrs useful in prepariag the
emulsifiable concentrates include the pelyalkylene glycol
ethers and vondeasation products of alky] and aryl phenals.
aliphatic alcohols, aliphatic amines or fany acids with ethyl-
ene oxide, propylene oxides such as the ethoxylaled alkyl
pheznols and carboxylic esters solubilized with the palyol or
pelyoxyalkylene. Cationic emulsifiers include quaternary
ammenium compounds and ity amine sals. Anionic emul-
sifiers include the oil-soluble salis (e.g... caleinm) of alkylaryl
sulphonic acids, oil-soluble salis or sulfated polyglycol ethers
and appropriate salts of phosphated polyalycol ether.
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Represcntative organic liquids which may be employed in
preparing the emulsifiable conceatrates of the compounds of
the present invention are the aromatic liquids such as xylene,
propyl benzene fractions; or mixed naphthalenc fractions,
mineral oils, substituted aromatic organic liquids such as
dinctyt plithalate; kerosene; diajkyl amides of varions fatly
acids, particularly the dimethyl amides of fatty glycols and
glyco! derivatives such as the n-butyl ether, ethyl cther or
methyl ether of diethylene glycol, the methyl ether of trieth-
ylene glycol, petroleum fractions or hydrocarbons such as
mineral oil, aromatic solvents, paraftinic oils, and the like;
vegetable oils such as soy bean oil, rape sepd oil, alive o,
castor oil, sunflower seed oil, cocomut oil, corn oil, cotton
seed oil, linseed ¢il, palin oil, peanut oil, safflower oil, sesame
ail, tung oil and the like; esters of the above vegetable oils;
and the like. Mixtures of two or more organic liquids may also
be employed in the preparation of the emulsifiable concen-
trate. Organic liquids include xylene, and propyl benzene
fractions, with xylene being most preferred in some cases.
Surface-active dispersing agents are typically employed in
ligquid fonmulations and in an amount of from 0.1 to 20 per-
cent by weight based on the combined weight of the dispers-
ing agent with one or more of the compounds. The formula-
tions can also contain other compatible additives, for
cxample, plam growth regulators and other biologically
active compounds used in agriculture.

Agueous suspensions comprise suspensions ofone or mere
water-insoluble compounds of Formula I, dispersed in an
agueous velicle at a concentration in the range from about 1
to about 50 weight percent, based on the total weight of the
aqueous suspension. Saspensions are prepared by finely
grinding one or more of the compounds, and vigorously niix-
ing the ground material into a vehicle comprised of waler and
surfactants chosen from the same types discussed above.
Other components, such as inorganic salls and synthetic or
natural gums, may also be added to increase the density and
viscosity of the aqueous vehicle.

Tl:e componnds ¢f Formula I can also be applied as granu-
far fomulations, which are particularly usefui for applica:
tions to the soil. Granular formulations generally contain
from about 0.5 10 about 10 weight percent, based on the total
weight of the granular formulation of the compound(s), dis-
persed in an inert carrier which consists entirely or in large
part of coarsely divided inert material such as attapuigite,
bentonite. diatomite, clay or a similar inexpensive substance.

* Such formulations are usually prepared by disselving the

compounds in & suitable solvent and applying it to a grapular
carrier which has been preformed to the appropriale parlicle
size, in the range of from about 0.5 to about 3 mum. A suitable
solvent is a solvent in which the compound s subsiantially or
completely soluble. Such formulaiions may also be prepared
by making a dough or paste of the cartier and the conspound
and solvent, and crushing and drying to abtain the desired
aranular particle.

Dusts confaining the compounds of Fonmula I may be
prepared by intimately mixing one or mors of the compounds
in powdered fonm with a suilable dusty agricultural carricr,
such as, for exanyple, kaclin clay, ground volcanic rock, and
the like. Dusts can suitably contain from about 1 1o about 10
weight pereent of the conpounds, based on the total weight of
the dust.

The formulations may additionally contain adjuvani sur-
factants 1o enhance deposition, wetting and penetration of the
compounds onto the largel crop and organism, These adju-
vant surfactants may optionally be employed as a component
of the formulation or as a tank mix, The amownt of adjuvant
surfaciant will typically vary from 0.0 to 1.0 percent by
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valume, based on a spray-volune of waler, preferably 0.05
0.5 volume percent, Suitable adjuvant suwtactants include, but
are not limited to ethoxylated nonyi phenols, ethoxylated
synthetic or natural alcolicls, salts of the esters or sulphosoc-
cinic acids, ethoxylated organosilicones, ethoxylated fatty
amines, blends of surfactants with mineral or vegetable oils,
crop cil concentrate (miperal oil (85%)+emulsifiers (15%)};
nonylphenol ethoxylate; benzylcoccalkyldimethyl quater-
nary ammoninm salt; blend of petrolenm hydracarben, alkyl
csters, organic acid, and aaionic surfactant; Co-C,, alky-
Ipolyglycoside; phosphated alcobol ethoxylate; natural pri-
mary  aleohol{C,,-C, Jethoxylate;  di-sec-butylphenol
BO—PO bleck copolymer; polysiloxane-methy! cap; non-
yiphenol cthoxyfateturea anunonium nitrate; emulsified
methyiated seed oil; widecyl alcohol (synthetic) ethoxylate
(8E0); tallow amine ethoxylate (15 BO); PEG(400) divleate-
99. The formulations may also include oil-in-water enmisions
such as those disciosed in 1.8, palent application Ser. No.
11/495,228, the disclosure of which is expressly incorporated
by reference herein.

The lormulations may optionally include combinations
that contaia other pesticidal compounds. Such additional pes-
ticidal compounds may be fungicides, insecticides, Lerbi-
cides, mematocides, miticides, arthropodicides, bactericides
or combinations thereof that are compatible with the com-
pounds of the present invention in the medium selected for
application, and not anlagonistic (o the activity of the present
compounds. Accordingly, in such embodiments, the other
pesticidal compound is employed as a supplemnental toxicant
for the same or for a different pesticidal use, The compounds
of Formula T and the pesticidal compound in the combination
can generally be present in a weight ratio of trom 1:100 te
100:1.

The compounds of the present disclosure may also be
combined with other fungicides to form fungicidal mixtures
and synergistic mixtures thereof. The fungicidal compeunds
of the present disclosure are often applied in conjunction with
one or more other fongicides to control a wider variety of
undesirabie diseases, When used in conjunction with other
fingicide(s), the presenily ciaimed compounds may be for-
niulated with the other fungicide(s), tank mixed with the other
fungicide(s) or applied sequentially with the other
fongicide(s). Such other lungicides may include 2-(thiocy-
apatomethyithio)-benzothiazale, 2-phenylphencl, 8-kydrox-
yquinoline suifate, ameloctradin, amisuibrom, antimycin,
Ampelomyces quisqualis, szaconazole, azoxystrobin, Bacil-
us subtilis, benalaxyl, benomyl, benthiavalicark-isopropyl,
benzylaminobenzene-sulfonate (BABS) sall, bicarbonales,
bipheny, bismerthiazol, bitertanol, bixafen, biasticidin-S,
borax, Bordeaux mixture, hoscalid, bromuconazole, bupiri-
mate, calcium polysulfide, captafol, captan, carbendazie,
carboxin, carpropamid, carvene, clloroneb, cllorothatonil,
chiozalinate, Coniothyrium minitans, copper hydroxide, cop-
per cotancale, copper oxychloride, copper sulfute, copper
sulfate {tribasic), cuprous oxide, cyazofamid, cyflufenamid,
cymoxanil, cyproconazele, cyprodinil, dazomet. debacarb,
dinmmaninm erthylenehis-(ithiocarbamate), dichlofluanid,
dichlorophen,  diclocymet,  diclomezine,  dichloran,
diethofencark. difenoconazole, difenzoquat ion, diffume-
torim. dimethomorph, dimoxysirobin, diniconazole, dini-
conazole-M, dinobuton, dinocap, diphenylamine, dithianon.
dademorph. dodemorph acetale, dodine, dodine free base.
edifenphos, enestrobin, epoxicenazcle, ethaboxam, ethox-
yauin, elridiazele, moexadone, lenamidone, fenarimol, fen-
huconazole, fenfuram, fenhexamid, fenoxanil, feapiclonil,
fenpropidin, fenpropimorph, featin, femin acetate, femtin
hydroxide. ferbam. ferimzone. fluazinam. fudioxeni, flu-
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morph, fluopiclide, Aluopyram, fluoroimide, fluoxastrobin,
tluguinconazole, Husilazole, Husulfamide, tlutianii, Nlutola-
nil, Butriafol, folpet, formaldehyde, foseryl, fosetyl-alu-
minivm, fuberidazole, furalaxyl, fursmelpyr, guazatine,
guazatine acetates, (iY-81, hexachlorcbenzene, hexacona-
zole, hiymexazol, imazalil, imazalil sulfate, imibenconazole,
iminoctadine, iminoctadine triacetate, iminoctadine tris(al-
besilate), ipconazole, iprobenfos, iprodione, iprovalicarb,
isoprathiolane, isapyrazam, isotianil, kasugamycin, kasnga-
inyrin hydrochlorde Iydrate, kresoxim-methyl, mancopper,
mancozeb, mandiprapamid, maneb, mepanipyrim, mepronil,
mercuric chloride, mercuric oxide, mercurous chleride,
metafaxyl, mefenoxam, metalaxyl-M, metam, metam-am-
monium, metam-potassiunm, metam-sodium, metconazole,
methasulfocark, methyl jodide, methy] isothiocyanate, meti-
ram, metominostrobin, metrafenone, mildiomycin, myclobu-
tanil, nabam, nitrothal-isopropyl, nuarimol, octhilinone, ofu-
race, oleic acid (fatty acids), orysastrobin, oxadixyl, oxine-
copper, oxpacenazole fumarate, oxycarboxin, pefurazoate,
penconazale, pencycuron, penflufen, pentzchloraphencl,
pentachlorophenyl laurate, peathiopyrad, phenylmercury
acetate, phosphonic acid, phihalide, picoxystrobin, pelyoxin
B, polyoxins, polyoxorim, potassium bicarbonate, potassinm
hydroxyquincline sulfate, probenazole, prochioraz, procymi-
done, propamocarb, propamocarb hydrochloride, propiccna-
zole, propineb, proquinazid, prothioconazole, pyraclos-
trobin, pyrametostrobin, pyraoxystrobin, pymzophos,
pyribencarb, pyributicarb, pyrifencx. pyrimethanil, pyro-
quilon, quinoclamine, quinoxyfen, quintozene, Reprondria
sachalinensis extract, sedaxane, silthiofam, simeconazole,
sodivm 2-phenylphenoxide, sadium bicarhonate, sodium
pentachlorophenoxide, spiroxamine, sulfur, SYP-Z071,
SYP-Z048, tar oils, tebuconazole, tebuflogain, tecnazene,
tetraconazole, thiabendazole, thiffuzamide, thiophanate-me-
thyl, thiram, tiadinil, tofclofos-methyl; tolyHiuanid, triadime-
fon, triadimencl, triazoxide, tricyclazole, tridemorply, triflox-
ystrohin, triflumizole, triforine, trticonazole, validamycin,
valifenatate, valiphenal, vinclozolin, zineb, ziram, zoxamide,
Candida oleophila, Fusarium oxysporum, Gliocladiun spp.,
Phlebiopsis gigantea, Streptomyces griseovividis, Tricio-
derma spp., (RS)}—N-(3,5-dichlorophenyl)-2-(methoxym-
ethyl)-saccinimide, 1,2-dichloropropane, 1,3-dichilora-1,1.3,
3-tetrafluoroacetone hydrate, 1-chloro-2,4-
dinitrenaphthalene, 1-chloro-2-nitropropane, 2-(2-
heptadecy]-2-imidazolin-1-yiethanot, 2,3-dilydro-5-
pheny]-1,4-dithi-inc 1,1, 4,4 tetracxide,
2-methoxyethylmercury acetate, 2-methoxyethylmercury
chloride, 2-methoxyethylmercury sicale, 3-(4-chlorophe-
nyl}-5-methylrhodanine, 4-(2-nitroprop-1-enyljphenyl thio-
cyanateme, ampropylfos, anilazine, azithiram, banum
potysulfide, Bayer 32394, benodanil, berquinox, bentaluron.
benzamacril; benzamacril-isobutyl, benzamorf, binapaciyl,
bis(methylmercury) sulfaie, bis(tributyitin) oxide, buthio-
bate, cadmium calcium copper zine cliromate sulfate, car-
bamorph, CRECA, chlobenthiazone, chloraniformethan, chlo-
rfenazole,  chlorquinox, climbazole.  copper  his(3-
phenylsaicylaie), copper zine chromate. culrauch, cupric
hydrazinium sulfate, cuprobam, cyclafuramid, cypendazole,
cyprofuram, decafentin, dichtone, dichlozoline, diclobutra-
zol. dimethirimol, dinocton, dinosulion, dinoterbon, dipy-
rithione. ditalimfos, dodicin, drazoxolon, LBP, LSBP, eta-
conazole, etem. ethirim. fenaminosuly, fenapanil, fenitropan.
fluatrimazole, furcarbanil, furconazole. furcanazole-cis, fur-
mecyelox, lurophanate, plyodine, griseofulvin, halscrinate,

5 Hercules 3944, hexylthiofos. ICLADBSR. isopamphos, isov-

aledione, mebenil, mecarbinzid, metazoxolon, methfuroxam,
methylmercury dieyandiamide, metsulfovax. milseb. muco-
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chloric anhydride, myclozelin, N-3,5-dichlorophenyl-suc-
einimide, N-3-nitrophenylitaconimide, natamycin, N-eth-
ylmereusio-4-toluenesul fonanilide. nickel bis
{dimethyldithiacarbamate), 0CH, phenylmercury
dimethyldithiocarbamate, phenylmercury nitrate, phos-
diphen, prothiacarb; prethiocarb hydrochloride. pyracar-
bolid, pyridinitril, pyrosychlor, pyroxyfir, quinacetol;
quinaeetol subfate, quinazamid, quinconazole, rabenzazole,
salicylanilide, SSF-109, sultropen, tecoram, thiadifluor, thi-
cyafen, thiochlorfenphim, thiophanate,  thioquinox,
tHoxymid, triamiphos, triadmol, (Hazbutil, tichlanide, urba-
cid, and zarilamid, and any combinations thereof.

Additionally, the compounds of the present invention may
be combined with other pesticides, including insecticides,
nemstocides, miticides, arthropedicides, bactericides or
combinations thereof thal are compatible with the com-
pounds of the present invention in the medium selected for
application, and not antagonistic ta the activity of the present
compounds to form pesticidal mixtures and synergistic rix-
tures thereof. The fungicidal compounds of the present dis-
closure may be applied in conjunciion with one or more other
pesticides to control a wider varety of undesirable pests.
When used ia conjunction with other pesticides, the presently
claimed compounds may be formulated with the other pesti-
cide(s), tank mixed with the other pesticide(s) or applied
sequentially with the other pesticide(s). Typical insecticides
include, but are not limited to: 1,2-dichioropropane, abamec-
tin, acephate, acetamiprid, aceihion, acetoprole, acrinathrin,
acrylonitrile, alanycarb, aldicarb, aldoxycarb, aldrin,
allethrin, allosamidin, allyxycarb,
alpha-ecdysone, alpha-endosulfan, amidithion, aminocarb,
amiton, amitor oXalate, amitraz, anabasine, athidathion, aza-
dirachtin, azamethiphos, azinphos-ethyl, azinphos-methyl,
azothoate, barium hexafluoresilicate, barthrin, bendiocarb,
benfiracaih, bensuhap, heta-cyfuthrin, beta-cypermethrin,
bifemtbrin, bioatlethrn, bicelthanomethrin, biopermeilrin,
bistrifluoron, borax, boric acid, bromfenvinfos, bromecyclen,
brosmo-DDT, bromophos, bromophos-ethyl, bufencarb,
buprofezin, butacarb, butathicfos, butacarboxim, butonate,
butoxycarboxim, cadusafos, calcium arsenate, calcium
polysulfide, camphechlor, carbanolate, carbary!, carbofuran,
carbon disulfide, carbon tetrachloride, carbophenothion, car-
bosulfan, cartap, carlap hydrochloride, chlorantraniliprole,
cliorbicyclen, chiordane, cllordecane. chlordimefor, chlo-
rdimeform  hydrochloride, chlorethoxyfos, chlorfenapyr,
chiorfenvinphos, chlorffuaziron, chlormephos, chloroform,
chioropicrin, chlorphoxine. chlorprazephes, chlorpyrifos,
chborpyrifos-meihyl, chlorihiophos, chromalenozide, cinerin
1, cinerin 11, cinerins, cismethrin, cloethocarh, closantel,
clothianidin, copper acetoarsenile, copper arsenate, capper
naphthenate, copper oleate, coumaphos. coumitheate, crota-
miton, crotoxyphos, crufomate, crvolite. cyanofenphos,
cyanophos, cyantheate, cyaniraniliprole. cycletiwrin, cyclo-
prothrin, cyfluthrin, cyhajoibrin, cypermetlin, cypheno-
thrin, cyromazine, cythioate, DT, decarbofuran, delta-
methrin, demephion. demephion-O. demephion-3. demeten,
demeton-methyl, demeton-0). demeton-O-methyl. demeton-
$, demeton-S-methyl. demelon-S-methiylsulphon. diafenthi-
uron, dialifos, diatomaceous eanh, diazinon. dicapthen,
dichlofenthion, dichlorvos, dicresyl. dicrotaphos. dicyclanil,
dieldrin, diflubenzuron,  dilor, dimefluthrin,  dimefox,
dimetan, dimethoate. dimethrin, dimethylvinphos, dimetitan,
dinex, dinex-diclexine. dinoprop. dinosam. dinotefuran,
diofenolan, dioxabenzelos. divxacarb. dioxathion, disullo-
ton, dithicrofos, d-limonene. DNOC. DNOC-ammeniun.
DNOC-potassivm, DNOC-sodium. doramectin. ecdyster-
one, emameclin. emamectin benzoate. EMPC, empenthrin.

alpha-cypermethrin,
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endosulfan, endothion, endrin, EPN, epofencnane, epri-
nomectin, esdepalléthine, esfenvalerate, etaphos, ethiofen-
carp, ethion, ethiprole, ethoate-methyl, ethoprophos, ethyi
formaute, ethyl-DDD, ethylene dibromide, ethylene dichlo-
ride, ethylene axide, etefenprox, ewimios, EXD, famphur,
fenamiphos, feaazatlor, fenchlorphos, fenethacarb, fen-
futhrin, fenitrothion, fenobucarb, fenoxacrim, fenoxycarb,
fenpirithrin, fenpropathrin, fensulfofljon, fenthion, fenthion-
ethyl, fenvalerate, fipronil, flonicamnid, fAubendiamide, fluco-
furen, Aucycloxuron, flucythrinate, flufenerim, flufenoxuron,
flufenprox, fluvalinate, fopofos, formetanate, formetanate
hydrochioride, formothion, formparanate, formparanate
hydrochtoride, fosmethilan, fospirate, fosthietan, furathio-
carb, furethrin, gamma-cyhalothein, gamma-HCH, balfen-
prox, halofenozide, HICH, HEOD, heptachlor, heptenophos,
heterophos, hexaftumuron, HHDN, hiydramethylnon, hydro-
gen cyanide, hydroprene, hyquincarh, imidacloprid, imipro-
thein, indoxacarb, iodomethane, IPSP, isuzofos, isobenzan,
isocarbophos, isodrin, isofenphos, isofenphos-methyl, isop-
rocarb, isoprethiolane, isothioate, iscxathion, ivermectin,
jasmolin 1, jasmolin I, jodfenphos, juvenile hormone I, juve-
nile hormone 11, juvenile hormone [, kelevan, kinoprene,
lambda-cyhalothrin, lead arsenate, lepimectin, leptophos,
lindane, lirimfos, lufenuron, lythidathion, malathion, nal-
onoben, mazidox, mecarbam, mecarphon, menazon,
mephosfolan, mercurous chlorde, mesulfenfos, metafhumi-
zone, methacrifos, methamidophos, methidathion, methio-
carb, methocraiophos, meihomyl, methoprene, nethoxy-
chlor, methoxyfenozide, methy]l bromide, methyl
isothiocyanzte, methylchloreform, methylene chloride,
metefluthrin, metolcarb, metoxadiazone, mevinphos, mexac-
arbate, milbemectin, milbemycin oxime, mipafox, mirex,
molosultap, monocrotophos, monomehypo, monosultap,
morphothion, moxidectin, naftalofos, naled, naphthalene,
nicotine, nifluridide, nitenpyram, nithiazine, nitritacarb, nov-
aturon, noviftunuron, omethoate, oxamyl, oxydemeton-me-
thyl, oxydeprofos, oxydisul foton, para-diclhlorohenzene, par-
athion, parathion-methy], penfluoron, pentachlorophencl,
permethzin, phenkapton, phepothrin, phenthoate, phorate,
phosalone, phosfolan, phosmet, phossiichior, phosphamidon,
phosphine, phoxim, phoxini-methyl, pirimetaplos, pirimi-
carb, pirimiphos-ethy], pirimiphos-metliyl, polassium srsen-
ite, potassium thiccyanate, pp'-DDT, prailethrin, precocenel,
precocene 11, precocene 111, primidophos, profencdfos, prof-
luralin, promacyl, promecarb, propaphos, propetamplos,
propoxur, prothidathion, prothiofos, prothoate, protrifenbute,
pyraclolos, pyrafluprole, pyrazophos, pyresmethrin, pyre-
tluin I, pysethein I, pyrethrins, pyridaben, pyridalyl,
pyridaphentlion, pysiflaquinazon, pyrimidifen, pyrimitale,
pyriprole, pyriproxyfen, quassia, quinalphos, quinalphos-
methyl, quinothion, safoxanide, resmethrin, rotenane, ryania.
sabadilla, schradan, selamectin, silafiofen, silica gel,
sodium arseniie, sodiun Auoride, sodivm hexafluorosilicate,
sodium  thiocvanate, sophamide, spinetoram, spinosad,
spircmesifen. spirotetramat. sulcoforan, sulcofuron-sodivm.
sulfleramid, sulfotep, sulfoxaflor, sulfuryl fluoride, sulpro-
fos, tau-fluvalinate, 1azimcarh, TDE, lebutenozide, 1ehufen-
pyrad, tebupirimfos, ieflubenzuron, tefiuthrin, temeplos,

2 TEPP, terallethrin, terbufos, lettachloroethane. tetrachlorvin-

phos, tetramethrin, tetramethy]Buthrip, theta-cypermethrin,
thiacloprid, thiamethoxam, thicrofos. thiccarboxime. thiocy-
clam, thiocyclan: oxalate, thindicarh, thiofanox. thiometon,
thiosultap,  (hiosultap-disodium, thiosulisp-monosodivm,
thurineiensin,  tolfenpyrad, tralomethrin.  transfhuthzin.
transpennethrin, triarathene, triazamate. 1dazophos. trichlo-
rfon. trichlormetaphos-3, trichloronat, ifenolos. wiflumo-
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ron, trimethacarb, triprene, vamidothion, vaniliprele, XMC,
xylyicarb, zeta-cypermethrin, zolaprofos, and any combina-
tions thereof.

Additionally, (ke compuunds ol {he preseid invenlion may
he combined witl: herhicides that are compatible with the
compounds of the present invention in the medium selected
{or appiication, and not antagonistic 1o the activity of the
present compounds (o form pesticidal sixtures and synergis-
tic mixtures thereof. The fungicidal compounds of the present
diselosure may be spplied in conjunction with ene or more
herbicides to contro} a wide variety of undesirable plants.
When used in conjunction with herbivides, the presently
cluimed compounds may be formulated with the herbicide(s),
tank mixed with the herbicide(s) or applied sequentially with
(e herbicide(s). Typical herbicides include, bui are ol lim-
ited to: 4-CPA; 4-CPB; 4-CPP; 2,4-D; 3,4-DA; 2,4-DB; 3.4-
DB; 2,4-DEB; 2,4-DEP; 3,4-DP; 2.3,6-TBA; 2,4,5-T; 24,5~
TB; acetochlor, acifloorfen, aclonifen, acrolein, alachlor,
allidochlor; alloxydim, ailyl alcohol, alorac, ametridione,
ametryn, amibuzin, amicarbazone, amidosulfuren, aminocy-
clopyrachior, aminopyralid, amiprofos-methyi, amitrole,
ammopium sulfamate, anilofos, anisuron, asulam, atraton,
atrazine, azafenidis, azimsulfuron, aziprotryne, barban,
BCPC, beflubutamid, benazolin, bencarbazone, benfleralin,
henfuresate, bensulfuron, bensulide, bentazone, benzadox,
benzfendizone, benzipram, benzobicyclon, benzofenap, ben-
zofluor, benzoylprop, benzthiazuron,  bicyclopyrone,
bifenox, bilanafos, hispyribac, borax, bromecil, bromobonil,
bromobutide, bromofenoxim, bromoxynil, brompyrazon,
butachlor, butafenacil, butamifos, butenachior, buthidazole,
buthiuron, butralin, betroxydim, buturon, butylate, cacodylic
acid, cafenstrole, calcium chlorate, calcium cyanamide, cam-
bendichlor, carbasulam, carbetamide, carboxazole chlorpro-
carb, carfentrazone, CDEA, CEPC, chlomethoxyfen,
chleramben, chloranocryl, chlorazifop, chlorazine, chlorbro-

muron, chlorbufam, chioreturon, chlorfenac, chlorfenprop, -

chlorflurazole, chlorflurenol, chloridazon, chlorimuren,
chlemitrefen, chioropon, chlorotolaron, chlorexuron,
chloroxynil, chlorprepham, chlorsulfuren, chlorthal, chlor-
thiamid, cinidon-ethyl, cinmethylin, cinosulfuron, cisanilide,
clethodim, chodinate, clodinafop, clofop, clomazone, clon-
eprop, cloprop, cloproxydim, clopyralid, cloransulam, CMA,
copper sullate, CPMF, CPPC, credazine, cresol, cumyiuron,
cyanatryn, cyanazine, cycloate, cyclosulfamuron, cycloxy-
dim, cyclron, cyhalofop, cyperquat, cyprazine, cyprazole,
cypromid, daimuron, dalapon, dazoemet, delachlor, desme-
dipham, desmetryn, di-allate, dicamba, dichlobenil, dichlo~
ralurea, dichlormate, dichlorprop, dichlorprop-P, diclofop,
diclosulam, diethamquat, diethatyl, difenopenten, difenoxu-
ron, difenzoquat, difiufenican, dillulenzopyr, dimeluron,
dimepiperate, dimethachlor, dimethametryn, dimethenantid,
dimethenamid-P, dimexano, dimidazon,
dinofepate, dinoprop, dinosam, dinoseb, dinoterb, diphena-
mid, dipropetryn, diguat, disul, dithiopyr, diaren, DMPA,
DNCC, DSMA, EREPR, eglinazine, endothal, epronaz, EFTC,
erbon, esprocarb, ethalfluralin, ethametsuifuron, ethidimu-
ron, ethiolate, etholumesate, ethoxylen, ethoxysul leron, etin-
vibn, wnipromit, swbenzanld, EXD, fenasulam, fenoprop.
fenoxaprop, fenoxaprap-P, fenoxasulfone, feateracol, fenthi-
aptop, fentrazamide, fenuron, ferrous suifate, Hamprop,
Bamprop-M, flazasulfuron, florasulam, fluazifop, fluazifop-
P, Huazolate, flucarbozone, flucelosulfiron, fluchloraiin,
fufenacet, flufenican, fufenpyr, flumetsulun, flomezin, flu-
miclorag, {mioxkazin, Lumipropyn. fluometuron, Auorod-
ifen, Aunroglycofen, fuoromidine, flucronitrofen, flucthi-
uron, flupexam, flupropacil, fuprepanate, Aupyrsulfizon,
Auridone, fluorochloridone, fuoroxypyr, Burtamone, flath-
acet, fomesafen, foramsulfuron, fosamine, fryloxyfen, glo-
fosinate, glufosinale-P, glyphosate, halosalen, halosulfuren,
haloxydine, haloxyfop. haloxyfop-P.  hexachloroacetone.

dinitramine, s
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hexaflurate, hexazibone, imazamethabenz, imazamox,
imazapic, imazapyr, imazaquin, imazethapyr, imazosul furon,
indanofan, indaziflam, iodebenil, iodomethane, jcdosulfu-
ron, ioxynil, ipazine, ipfencarbazone, iprysidaw, isccurba-
mid, isocil, isnmethiozin, isanoruren, isopclinate, iscpropa-
lin, isopromron, isourcn, isoxaben, isoxachlortole,
isoxaflutole, isoxapyrifop, kerbutilate, ketospiradox,
lactofen, lenacil, linuron, MAA, MAMA, MCPA, MCPA-
thioethyl, MCPB, mecoprop, mecoprop-I, medinoterh,
mefenacel, mefluidide, inesupruzine, mesosul firon, mesotd-
one, metam, metamilop, metamitron, metazachlor, metazo-
sulfuron, metflurazon, methabeazthiazuron, methalpropalin,
methazole, methiobencarb, methiozelin, methivron, meth-
ameton, methoproiryne, methyl bromide, methyl isothiocy-
anate, methyldymron, metobenzuren, metobromuron, meto-
lachlor, metosulam, metoxuron, metribuzin, metsulfiron,
molinate, monalide, monisouron, menochloroacetic acid,
monoliniron, monurcn, morfamquat, MSMA, naproanilide,
napropamide, napialam, neburon, nicosulfuron, nipyra-
clofen, nitralin, nitrefen, nitrofluorfen, norflurazon, naruron,
OCH, orbencarb, ortho-dichlorebenzene, orthosulfamuron,
uryzalin, oxadiargyl, oxadiazor, oxapyrazon, oxasulfuron,
oxaziclomefone, oxyfluerlen, parafloron, paraguat, pebu-
late, pelargenic acid, pendimethatin, penoxsulam, pentachlo-
rophenol, pentanochlor, pentoxazene, perfluidone, pethoxa-
mid, phenisopham, phetmedipham, phemmedipham-ethyl,
phenobenzuron, phenylmercury acetate, picloram, picolin-
afen, pinoxaden, piperophos, potassium arsenite, potassium
azide, potassimn cysanate, pretilachlor, primisulfuron, pro-
cyazine, prodiamine, profluazel, proflumlin, prefoxydim,
proglinazine, proineton, prometryn, propachlot, propanil,
propaquizafop, propazine, propham, propisochlor, propoxy-
carbazone, propyrisulfron, propyzantide, prosulfalin, pro-
sulfocarb, prosulfuron, proxan, prynachlor, pydancn, pyra-
clonil, pyraflufen, pyrasulfotole, pyrazolynate,
pyrazosulfuron, pyrazoxyfen, pyribenzoxim, pyributicarb,
pyriclar, pyridafol, pyridate, pyrifialid, pyriminobac, pyri-
misulfan, pyrithiobac, pyroxasulfone, pyroxsulam, quinclo-
rac, quinmerac, quinoclaniine, quinonamid, quizalofop,
quizatofop-P, thodethanil, rimsalfuron, saflufenacil, S-meto-
lachlor, scbuthylazine, sechumecton, sethoxydinm, siduron,
simazine, simeton, simetryn, SMA, sodium arsenite, sodinm
azide, sodium chlorate, sulcotrione, sullallale, sulfentrazone,
sulfometuron, sulfosuifuron, sulfuric acid, sulglycapin,
swep, TCA, tebutam, tebuthiuzon, tefurylizione, tembotrione,
teprajoxydim, terbacil, terbucarb, terbuchlor, terbumeton,
terbuthylazine, terbutryn, teirafluoron, thenylchlor, thiaz-
afluoron, thiazopyr, thidiazimin, thidizzuron, thicncarba-
zone-metiy}, thileasulfuron, thiobencarb, fiocarbazil, tioclo-
rim, topramezone, lralkoxydim, td-allate, f{rinsulfuron,
triazifium, iribenuron, tricemba, triclopyr, tridiphane, (-
etazine, trifloxysulfuron, trifluralin, triflusulfuron, trifop, tri-
fopsime, trihydroxytriozine, idmetnron, tripropindan, tritac
tritosulfuron, vemolate, and xylachlor.

Another cmbodimeni of the present disclosure is a method
For il control or prevewton of Amgal attack. This method
comprises applying to the soil, plant, roots. foliage, seed or
lacus af the Tingus, orto a locus in which the infestation is to
be prevented (for example applying o cereal or grape plants},
a fungicidally effective amount of one or more of the com-
pounds of Formula 1. The compounds are suitable for treat-
ment of various plants at fungicidal levels, while exhibiling
fow phytetoxicity. The cempounds may be useful boih in a
protectant and/or an eradicant fashion.

The compounds have been found 1w have signilicant fim-

5 gicidal effect particularly for agriculraral use, Many of the

compeonnds are particularly effective for use with agricultuzal
erops and horticultural plants.
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1t will be understood by those in the art that the efficacy of
the compound for the foregoing fungi establishes the general
ulility of the compounds as fungicides.

‘The cempounds have broad ranges of avtivity against fim-
gicidal pathogens. Bxemplary pathogens may iaclude, but are
not limited to, wheat Jeaf blotch {Seproria fritici, also known
as Mycosphaerella graminicola), apple scab (Femturia
inaequalis), and Cercospora leaf spots of sugar beets (Cer-
cospora beticola), peanuts (Cercospora arachidicola and
Cerepsporidin personatum) and other crops, and black
sigatoka of bananas {Mycosphaerella fufiensis). The exacl
amount ol the active material to be applied is dependent not
only on the specific active material being applied, but also on
the particular action desired, the fingal species to be con-
trolied, and the stage of growih thereod, as well as the part of
the plant or other product to be contacted with the compound.
Thus, all the compounds, and formulations containing the
same, may not be equally effective at similar concentrations
or against the same fungal species.

The compounds are cffective in use with plants in a dis-
ease-inhibiting and phytologically acceptable amount. The
term “disease-inhibiting and phytologically acceptabie
amownt” refers to an amount of a compound that kills or
inhibits the plaat disease for which contrel is desired, but is
not significantly toxicte the plans. This amount will gencrally
be from about 0.1 to ahout 1000 ppra (paris per milion), with
1 to 500 ppm being preferred. The exact concentration of
compound required varies with the fungal disease to be con-
trolled, the type of formulation employed, the method of
application, the particular plami species, climate conditions,
and 1he Jike. A suitable application rale js fypically in the
range from about 0.10 te about 4 gounds/acre (about 0.0% to
0.45 grams per square meter, gfm-).

Any range or desired value given Liercin may be extended
ot altered withoul luging the effects sought, as is apparent to
the skilled person for an undersianding of the teachings
herein.

The compounds of Formula I may be made using well-
known chemical procedures. Intermediates not specifically
mentioned in this disclosure are either commercially avail-
able, may be made by routes disclosed in the chemical litera-
ture, or may be readily syniliesized from commercial starting
materials wtilizing standard procedures.

The following examples are presented 1o illustrate the vari-
ous aspects of the compounds of the presemt disclosure and
shoukd not be construed as limitations to the claims. '

BXAMPLES .
Example 1

Preparation of 1-Benzenesulfony}-5-fluoro-4-imino-
3-meiliyl-3.4-dihydro-11-pyrimidin-2-one (Com-

pound 1)
A\
E g
2N R
A
HN N 0
CHy

4-Amino-1-henzenesulfonyl-5-fluoro-1H-pyrimidine-2-one
{200 me. 0.74 mmol) was stired at room temperature in
dimethy! formamide (3 mL) together with anhydrous potas-
siuvm earbonate (210 mg. 1.5 nunol}. lodomethane (210 mg,
1.5 mmol) was added and the mixture was heated at 60° C. for

k=l

4,

by

50

55

60

12

3 hours. After cooling to room temperature, the mixture was
partitioned between ethyl acetate (EtOAc} and water. The
organic phase was dried over magnesium sulfate, filiered, and
evaporated. The crude product was purified by chromatogra-
phy on silica gel (gradient, 20 to 80% EtOAc in petroleam
ether) to isolate 1-benzenesulfonyl-5-fluorg-4-imino-3-me-
thyl-3,4-dihydro-1 H-pyrimidin-2-one (106 mg, 50%) as a
white solid: mp 144° C,; 'B NMR {600 MHz, DMS0-d,) &
§.52 (s, 1H), 8.03-8.00 {m, 2H), 7.97 (d, 1=5.9 He, 1K),
7.80-7.76 (m, 1H), 7.67-7.63 (m, 2H), 3.09 {s, 3H}; ESIMS
mfz 284 ([(M+H]"Y.
Compounds 2-4 in Table | were prepared via this route,

FExample 2

Preparation of 1-benzenesulfonyl-5-fluoro-4-imina-
3-ethyl-3,4-dihydro- 1H-pyrimidin-2-one (Compound
&)

RN

F P
= /L \\O
aN N o)
CHs

To a 25 mL. sealed tube were added 4-amino-!-benzene-
sulfonyl-5-fluoro-1H-pyrmidine-2-one (1.0 g, 3.71 mmol),
anhydreus potassinm carbonate (K,C05; 2.05 g, 14.9 mmel),
and N,N-dimethyformamide (DMTF; 10 mL), followed by
iodoethane (Etl; 3.45 g, 22.3 mmol). The reaclion vessel was
seated, and the reaction mixture was warmed to 60° C. and
stitred for 1 hour. The reaction mixture was cooled fo room
temperature, dijuted with ethy! acetate (BE1OAc; 250 mL), and
washed with water {H,O; 3x100 wL). The organic phase was
dried over magnesium suifate (MgSQ,), filtered, and the sol-
vent evaporated under reduced pressure. Purification by fash
chromatography (8i0,, EtQOAc/Hexanes gradient) afforded
henzenesulfonyl-5-fiuore-4-imino-3-cthyl-3 4-dihydro-1E-
pyrimidin-2-one as a pale vellow sclid (200 mg; 18%): mp
163-166° C.; "H NMR (400 MHz, DMSO-d,) §8.82 (m, 111},
8.29 (d, 1=6.8 Hxz, 18), 8.02 (dd, J=8.4, 1.1 Hz, 2H), 7.79
{ddd, 1=6.9, 2.3, 1.1 Hg, 1H), 7.66 (dd, J=10.7, 4.9 Hz, 2H),
3.31 {q, I¥7.2 Hz, 2H), 1.09 (1, I-7.2 Hz, 3H); ESIMS m/z
298 ([M+H17).

Compounds 7-9 were prepared as described in Bxample 2.

Example 3

Preparation ol 3-benzyl-3-fuoro-4-imino-1-(4-meth-
oxyphenylsulfonyl)-3.4-dihydropyrimidin-2{(1H}-cne
(Compound 5}

0 0
Y%

E
i

ClL
HN N o o

In a 20 mL microwave vial. S-fuore-4-imino-1-(4-meth-
oxyphenyisullonyl)-3.4-dihydropyrmidin-2(1i1)-one (111
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mg, 0.37 mumol) was stirred at room temperature in dimethyl
forinamide (3 mL) wgether with anhydrous potassium car-
benate (210 mg, 0.55 mm:ol). Benzylbromide (89 pL, 0.75
o]y was alded. Th reaetion was capped and piaced nm a
Biotage Initiator microwave reactar for 20 min at 130° C,,
wilh exlemnai IR -sensor temiperature monitoring from the side
of the vessel. The reaction mixmre was cooled to room tem-
perature, diluted with ethyl acctate (E10Ac; 250 mi), and
washed with water (H,0; 3x100 mL). The organic phase was

5

14

dried over magnesium sulfate (MgSQO,), filtered, and the sol-
vent evaporated under reduced pressure. Purification hy flash
chromatngraphy {Si0);, FiNAc/Hexanes gradient) afforded
3-benzyl-5-fluoro-4-rnmo-1-(4-methoxyphenylsuifony])-3,
4. dihydropyrimidin-2(1H)-one as & pale yellow oil (15 mg;
11%Y: "H NMR (400 MHz, CDCL,) & 8.09-8.02 (m, 31},
7387727 (m, 6H), 7.00-6.96 (m, 2H), 4.65 (d, J=5.7 Hz, 2H),
3.87 (5, 3H). BSIMS m/z 391 ({M+H]").

TABLE]

Compounds and Related Charactenzation Data

Appear- mp  ESIMS

Struchwe amce (°CJ) + M HNMR T

(=

HN

HN

HN N /KD o]

2

l

CH

white 144 38.52 (5, 1H),
solid 8.03-8.00 {m,

0o ), 797 (d, 3 =
W 5.9 1z, 1),
5 7.80-7.76 (m,

1H), 7.67-

7.63 (m, 2H},
3.00 (s, 3H).

284

136-
139

290 §800(d, ] =
1.32 Hz, 1),
7.81 {m, 2H),
769 (d,T=
5.27 He, 1H),
7.18 {uz, 1H),
o 3.57 {5, 3H).

pale
yellow
salid

s

Cilz

158-
162

314 s8.01(d,) =
9.22 Hz, 2H),

14 (d,T=

pale
yellon
-~ solid

N 5.27 Hz, 1H),

7.04 (4,1 =

923 Hy, 28),
3.0 (s, 35),
131 (s, 3H).
o8

white 147 318, 58.02(d, )=
solid 150 311 8.9 Hz, 7H),
- 77 (d I -
N 5.27 Uz, 110,
757(d, 1=
8.90 He, 2H),
332 (s, 3.

"H NMR (400
MHz. CDC)
b 8.09-8,63
. 3H), 7.38-
7.27 {m, 61,
FON-4.96 (m,
M. 465 (6, I —
5.7 Hz, 2H),
3.87 tg, 3H).

391
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TABLE I-continued

16

Compounds and Related Chamelerization Dats,

Appear- mp

Stnicture ance (°C} +

ESIME

SHNMR !

Pale 163- 298
Yelow 166

sotid

7 F Falc }65- 332

Yellow 168

—, 9 Solid
Imje—\n——%'s\—@‘m
N« %

Pale 107- 328

Yellow 111

Pale 182- 366
Yellow 183

Solid

#8.82 (m, 1H),
£20(d, 7= 68
Hz, 1H}, 8.02
{dd, } = 8.4,
1.1 Hz, 28,
7.79 (ddd, ) -
69,23,
Hz, 1H), 7.66
(dd,) =107,
4.9 Hz, 2103,
330 (g T=7.2
Hz, 2H), 1.89
(r,1="7.2Hz,
3H).

TH NMR (400
MHz, DMSO-
46+ D,0
(95:5) §8.26
{, 7=§.7 Hz,
1H), 804 (d, T =
8.8 Hz, 2H),
7.75(4, T=8.8
He, 2H}, 3.33
{q, 7=7.3 Hz,
2H), 1.09 (4, T =
7.2 Hz, 3H).

58.75 (dd, T =
7.2,34 Uz,
1H), 8.26 (d, I ~
62 Hz, 1H),
7.96 {4, 7= 8.9
He, 2H), 717
{d, 7=5.0 Hz,
201}, 3.87 (s,
3H),3.32 (g, ) =
7.2 Hz, 210),
1094, T=72
Hz, 3H).

'H NMR (300
Milz. DMSO-
dé+ D0
{95:5)) 6829
(d, 1= 6.5 Hz,
1), 7.71 (m,
3H), 335 (q. b=
7.2 He, ZH),
131, 1=1.2
Hz, 3H).

! All spectia wera recarded in TIMSO-clg #1300, 400 or 600 MHz snless otherwise staled.
S0
Example 4

BEvaluation of Fungicidal Activity: Leat Blotch of
Wheat (Mycasphaerella graminicola; anamorph:
Septoria tritici;, Bayer code SEPTTR)

53

Wheal plants {varety Yuma) were grown from seed in a
greenhouse in 50% mineral s0il/50% soil-dess Metro mix
unti] the Frst lealwas fully emerged, with 7-10 seadlings per 60
pol. These plants were inoculated with an aqueous spore
suspension of Septoria iritici either prior to or afier fungicide
rreatments. After inoculation the plants were kept in HX)%
relutive humidity (one day in a dark dew clranber [ollowed by
twao days in a lighted dew chamber) 1o permit spores to ger-
minaie and infect the leaf. The plants were then transferved o
a preenhouse for disease to develap.

The fbllowing table presents the activily of typical com-
pounds o the present disclosure when evalualed in these
experiments. The ellectiveness ol ke test compounds in con-
trolling disease was determined by assessing the severity of
disease an Irealed plants, and then converting the severity 1o
percent contrel based on the Jevel of disease on untreated,
inoculated plants.

In each: case of Table 11 the rating scale is as follows:

4 Discase Coulrol Rating

76-103
51-73
26-30
23
Nt Tested

[Nl
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TABLEI

Oune-Dray Protectant (3 DP) and Three-Day Curalive

(3 DY Activiiy of Coripounds on SEPTTR at jU0 ppia

EEPTTR SEPTIR
100 #PM 100 PPM
Cmpd 1np InG

1 A A

2 A A

3 A A

4 A A

3 n n

6 D 1]

7 B A

B D B

9 D A

What is claimed is:

1.
F:(/\N/Rz
R # /g
Sy N o

J

Ry

wherin R, is:
H

R,is
C,-C; afky] optionally substinuted with R;
benzyl optionally substituted with 1-3 R,

25

30

18

R3 18 —S(0):R,;

R, is independently halogen, C, -C4 alkyl, C,-C, haloalkyl,
C,-C,alkoxy, C,-C, haloslkoxy, C,-C, alkylthie, C,-C,
latoalkylihio, amine, C, -C, alkylamine, C,-C alkoxy-
careonyl, C,-C alkylearbonyl, C,-C, alkylaminccarbao-
nyl, ydroxyl, or C,-Cg tdalkylsilyl;

R, is independently halogen, C, -C, alkyl, C,-C, haloalkyl,
C,-Cyalkoxry, C,-Chaloatkoxy, C,-C, alkylthio, C,-C,
haloalkylthio, amino, C,-Cy alkylamino, C,-C dialky-
lamino, Cp-Cq alkoxycarbonyl, or C,-Cy alkylearbonyl,
nitro, hydroxyl, or cyano;

Rg is C,-Cq alkyl, C,-C, haloalkyl, amino, C,-C, alky-
iamino, C,-C; dialkylamino, a phenyl or benzyl wherein
each of the phenyl or the benzyl may be optionally
substituted with 1-3 Ry, or a 5- or 6-memhbered saturated
or unsaturated ring conlaining 1-3 heterostoms wherein
each ring may be optionally substituted with 1-3 R,

2. A composition for the control of a fangal pathogen
including the compeund of claim 1 and a phytologically
acceptable carrier material.

3. The composition of claim 2 wherein the fungal pathogen
is Apple Scab (Ferturia inacqualis), Leal Blotch of Wheat
(Septaria trifici), Leaf spot of suparbeets (Cercospora befi-
cola), Leaf Spot of peannt (Cercosporu arachidicola), and
Black Sigatoka (Mycosphaerella fijiensis).

4. A method for the control and prevention of fungal atieck
on 2 plant, the method including the steps oft

applying a fungicidally effective amount of at least one of
the compounds of clain: 1 to at leasi one of the plant, an
area adjacent to ihe plant, soil adapted to support growth
of the plani, a root of the plant, foliage of the plant, and
a seed adapted to produce the plant.

¥ Ok x % %




