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CHEMICAL COMPOUNDS

The present invention relates to isothiazole derivatives, to processes for preparing
them, to fungicidal, insecticidal, acaricidal, molluscicidal and nematicidal compositions
comprising them, to methods of using them to combat fungal diseases (especially fungal

diseases of plants) and to methods of using them to combat and control insect, acarine,
mollusc and nematode pests.

Isothiazole derivatives are disclosed in WO 95/31448, WO 97/18198, WO 98/02424
and WO 98/05670.

The present invention provides a compound of formula (I):

S IZI/N\N“R4
N =N

1 X \”/\

N—S X

(1)

wherein R' is hydrogen, halogen, C;4 alkyl, C ¢ haloalkyl, C, alkoxy, C,s h;loalkoxy, Cis
alkylthio, Cs.6 cycloalkyl or C,4 alkoxy(C,.¢)alkyl; R?is hydrogen, halogen, C,¢ alkyl, C;
haloalkyl, cyano, nitro, CHO, CH=NOR’, C, alkylcarbonyl, C,.¢ alkoxycarbonyl or C, 4
alkylS(O)q; or together R' and R? form a five or six membered saturated or unsaturated
carbocyclic ring, optionally substituted by one or two C,.¢ alky! groups; R® is hydrogen, Cy.g
alkyl, CH,(C, haloalkyl), Cs alkenyl, C;.6 alkynyl, C, alkoxy(Cj.¢)alkyl, Cy.6
alkylcarbonyl, C.¢ alkoxycarbonyl, formyl, optionally substituted phenoxycarbonyl,
optionally substituted phenyl(C,4)alkyl or S(O)pRs; R%is hydrogen, C,.g alkyl, C;.¢ haloalkyl,
C.¢ cyanoalkyl, Cs alkenyl, Cs alkynyl, Cs 7 cycloalkyl, Cs.6 cycloalkyl(C.¢)alkyl, C3.6
haloalkeny!, Ci¢ alkoxy(Cj.g)alkyl, C;.¢ carboxyalkyl, C,.¢ alkylcarbonyl(C ¢)alkyl, Ci¢
alkoxycarbonyl(C,.¢)alkyl, Ci alkylthio(C,¢)alkyl, C,.¢ alkylsulfinyl(C,¢)alkyl, C
alkylsulfonyl(C,.¢)alkyl, aminocarbonyl(C,.¢)alkyl, C,.¢ alkylaminocarbonyl(C,.¢)alkyl, di(C;.
¢)alkylaminocarbonyl(C.s)alkyl, optionally substituted phenyl, optionally substituted
phenyl(C_s)alkyl or optionally substituted heteroaryl; R’ is hydrogen, C,s alkyl, optionally
substituted phenyl or optionally substituted phenyl(C;.4)alkyl; R® is C,. alkyl, C,.¢ haloalkyl

or optionally substituted phenyl; X is O or S; nis O or 1; and p and q are, independently, O, 1
or 2.
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Alkyl s sitraight or branched chain and is, for example, methyl, ethyl, n-propyl, n-
butyl, n-pentyl, n;-hexyl, 1s0-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl or neo-pentyl.

Halogen is fluorine, chlorine, bromine or iodine.

I

i

Haloalkyi groups are optionally substituted with one or more of the same or different

halogen atoms argnd are, for example, CF;, CH2CF3 or CH,CHF,.

Phenyl(C;.4)alkyl is, for example, 1-phenyleth-1-yl, 2-phenyleth-1-yl, 2-phenylprop-
2-yl, 3-phenylprop-1-yl, but is preferably berrzyl

The term heteroaryl refers to an aromatrc ring containing one or more heteroatoms
(preferably one or two heteroatoms) selected from O, S and N. Examples of such rings

include pyndme? pyrimudine, furan, thiophene, thiazole, oxazole and isoxazole.

Itis preferred that phenyl moieties and heteroaryl groups are optionally substituted by

one or more subétituents independently seleeted from halogen, C, alkyl, C,.¢ haloalkyl, C,

alkoxy(Cj.¢)alkyl, Ci.6 alkoxy, Ci.¢ haloalkoxy, C alkylthio, C;.s haloalkylthio, C;.
alkylsulfinyl, C,is haloalkylsulfinyl, C, alkylsulfonyl, C,¢ haloalkylsulfonyl, C,¢ alkenyl,
Cas haloalkenyl Cs.¢ alkynyl, Cs6 cycloalkyl nitro, cyano, CO,H, C,.¢ alkylcarbonyl, C;4
alkoxycarbonyl, R8R9N or R'R"'NC(0O); wherein R%:, R’ R and R" are, independently,

hydrogen or C,.¢ alkyl.

Itis preferred that R' is ethyl or, especially, methyl.
|

Itis preferred that R? is hydrogen, halogen (especially chloro) or cyano.

Itis preferred that n 1s 0.

Itis preferred that the compounds of the invention are of formula (Ia).

In one pamcular aspect the present invention provides a compound of formula (Ia)
wherein R! is C;M alkyl (especially methyl er ethyl); R%is hydrogen, halogen (especially
chloro or bromo;) or cyano; or R' and R together form a cyclopentyl, cyclohexyl or phenyl
ring; R? is hydr(f)gen, C1 alkyl (especially methyl or ethyl), phenyl(C;4)alkyl (especially
benzyl), C 4 alﬁylcmbonyl (especially acetyl) or C,_4 alkylsulfonyl (especially
methanesulfonyl) nis 0; X is oxygen; and R is C1-6 alky! [optionally substituted with
halogen, C; 4 al;koxy, phenyl (itself optronadly substituted with halogen), CO,H, CONH,
(itself optionally substituted with C4 alkyl?), cyano, Cy.¢ cycloalkyl or CO(C, 4 alkoxy)], C
alkenyl, Cs. allrynyl, Cs.6 cycloalkyl, phenfyl [optionally substituted with halogen, C;
haloalkyl (espejcially CF3), nitro, CO,H, or;cyano] or heteroaryl (especially pyridy! or
pyrimidinyt) [ofptionally substituted with C;M alkyl or C;4 haloalkyl].

i
|
{
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The compounds in the following Tables illustrate compounds of the invention.

TABLE |

The compounds of Table 1 are compounds of formula (Ia) wherein R' is methyl, R” is

chloro, R? is hydrogen, X is oxygen, n is 0 and R* is as given in the table below.

Compound R?
No.
1 n-propyl
2 4-CF3-CgHy
3 methyl
4 4-F-CgH,CH,
5 CF;CH,
6 n-pentyl
7

10

I'1
12
13

2-Cl-3-CF3-CgHj3

1-methylpropyl

ethyl
2,2-dimethylpropyl
n-butyl

2-methylpropyl
2-methoxyethyl

"H NMR § ppm (CDCl; unless stated)

1.0(t,3H); 2.15(m,2H); 2.35(s,3H); 4.0(s,2H);
47(t,2H): 7.35(dd, 1H); 7.85(d, 1H); 7.95(d, 1 H);
8.15(b, 1H)
2.4(s,3H); 4.1(s,2H); 7.5(m, LH), 7.8-7.9(m 4H);
8.5(bd,2H); 10.35(s,1H)
2.35(s,3H); 4.0(s,2H); 4.5(s,3H); 7.35(dd, 1 H),
7.8(d,1H); 7.9(d, 1H); 8.05(b, 1H)
(DMSO-de): 2.35(s,3H); 4.05(s,2H); 5.8(s,2H);
7.0(m,2H); 7.4(m,3H); 7.8(m,2H); 10.9(b,1H)
2.4(s,3H); 4.0(s,2H); 5.3(q,2H); 7.4(dd, 1 H);
7.85(d, 1H); 7.95(d, 1H); 8.15(b, LH)
0.9(t,3H); 1.35(m,4H); 2.15(m,2H); 2.4(s,3H);
4.05(s,2H); 4.7(t,2H); 7.35(dd, 1H); 7.85(d, 1 H);
7.9(d,1H); 8.15(b, 1H)
2.4(s,3H); 4.05(s,2H); 7.45(dd, 1H); 7.75(dd, 1 H);
7.95(m,3H); 8.05(m, 1H); 8.2(b,1H)
0.85(t,3H); 1.7(d,3H); 2.0-2.2(m,2H); 2.35(s,3H):
4.0(s,2H); 4.9(m, 1H); 7.3(dd, 1H); 7.85(d, 1H);
7.9(d,1H); 8.15(b, 1H)
1.75(t,3H); 2.35(s,3H); 4.0(s,2H); 4.8(q,2H);
7.35(dd, 1H); 7.8(b, 1H); 7.9(d, 1H); 8.1(b,1H)
1.05(s,9H); 2.4(s,3H); 4.05(s,2H); 4.55(s,2H);
7.35(dd, LH); 7.85(b, 1H); 7.95(d, 1H); 8.15(b, 1H)
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14

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
34
35
36
37
38
39
40
41
42
43

i
m_fiethoxymethyl
CH,CH=C(CHs),
2-chloroethyl
alilyl
pfOPargyl
C;HzCOZH
CH,CO,CH;
dH2C02C2H5
CH(CH3)C02H
CH(CH;)CO,CH
CH(CHj3)CO,CyHs
C(CH3)2C02H
C(CH3)2COZCH3
¢(CH3)2C02C2H5
éHZCONHz
CH(CH3)CONH,
C(CH:):CONH,
CH,CONHCH;
CH,CON(CH);
CH(CH;)CONHCH;
ngH(CHg)CON(CH;)z
CH,CO,C(CH3);
cf:yanornethyl
i)cntaﬂuoroethyl
gi:yclopenty].
;2-ﬂuoroethyl
Sdiﬂuoromethyl
;2-thioethoxyethyl
§CH2-cyc1013ropyl
;CHz—cyclopentyl
iCHp-cyclohexyl
J'z-Noz-cﬁm

1
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Table 2 contains 50 compounds of formula (Ia) wherein R’ is methyl, R? is chloro, R?

-5-
45 2-pyridyl 1
46 5-CFy-2-pyridyl '\
47 CeFs 1
48 4-COH-CeHa |
49 2-Cl-4-CN-Cg¢H, 1'1
50 3,5-dimethy!l- )
pyrimidin-2-yl ll
TABLE 2 \1
1

is methyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
5 compound in Table 1.

TABLE 3
. |
Table 3 contains 50 compounds of formula ([a) wherein R' is methyl, R” is chloro, R '

'1_
is ethyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered |_
compound in Table 1.

TABLE 4

Table 4 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is chloro, R?

is benzyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
L compound in Table 1.

TABLE 5
15 Table 5 contains 50 compounds of formula (Ia) wherein R'is methyl, R? is chloro, R?

is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 6
Table 6 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is chloro, R
is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the correspondingly )
numbered compound in Table 1.
TABLE 7 l
Table 7 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is hydrogen,

|
R’ is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered |
compound in Table 1.
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TABLE 8
Table 8 cc;mtains 50 compounds of fohnula (Ia) wherein R'is methyl, R? s fluoro, R*
is hydrogen, X is}oxygen, n is 0 and R* has the value for the correspondingly numbered
compound In Tat;ﬂe 1. |
| TABLE 9
Table 9 c;ontains 50 compounds of formula (Ia) wherein R'is methyl, R*is bromo, R’
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Tai)le 1. |
Table 10§contajns 50 compounds of formula (Ia) wherein R is methyl, R is cyano,
R’ is hydrogen, X is oxygen, n is O and R* has the value for the correspondingly numbered
compound in Table 1. |
TABLE 11
Table 11 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is chloro,
R’ is hydrogen, ?( is oxygen, n is 1 and R* has the value for the correspondingly numbered
compound in Ta_i;ble L.

TABLE 12

Table 12 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R’
ié hydrogen, X 1s oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Tz::ble L. ‘

| TABLE 13

Table 13‘ contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R®
is methyl, X is 0xygen, n is O and R* has thé value for the correspondingly numbered
compound 1n T%ible 1. |

’ TABLE 14

Table 14 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R’
is ethyl, X 1s o%ygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

TABLE 15
Table 15 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R’

is benzyl, X 1s bxygen, n is 0 and R* has the value for the correspondingly numbered

compound in fable 1.

!
i
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TABLE 16
Table 16 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R’

is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

TABLE 17
Table 17 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, R’

is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1.

TABLE 18
10 Table 18 contains 50 compounds of formula (Ia) wherein R' is ethyl, R is hydrogen
R is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 19
Table 19 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is fluoro, R’
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 20
Table 20 contains 50 compounds of formula (Ia) wherein R'is ethyl, R? is bromo, R’
is hydrogen, X is oxygen, n is O and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 2]

Table 21 contains 50 compounds of formula (la) wherein R' is ethyl, R* is cyano, R’
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

TABLE 22
- Table 22 contains 50 compounds of formula (Ia) wherein R'is ethyl, R? is chloro, R?
is hydrogen, X is oxygen, n is 1 and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 23

Table 23 contains 50 compounds of formula (Ia) wherein R' and R? together form a
cyclopentyl ring, R’ is hydrogen, X is oxygen, n is 0 and R* has the value for the

correspondingly numbered compound in Table 1.
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TABLE 24
Table 24 ,écontains 50 compounds of formula (la) wherein R'and R* together form a
cyclopentyl ring,;:R3 is methyl, X is oxygen, 1 is 0 and R* has the value for the
correspondingly ;numbered compound in“Table 1.
: TABLE 25
Table 25;contains 50 compounds of formula (la) wherein R' and R’ together form a
cyclopentyl ring?E R? is ethyl, X is oxygen, n .}is 0 and R* has the value for the correspondingly
numbered compé)und in Table 1.
| TABLE 26
Table 26 contains 50 compounds of formula (Ia) wherein R! and R’ together form a
cyclopentyl ringf, R’ is benzyl, X is oxygen, n is 0 and R* has the value for the
correspondinglj numbered compound in Ta}ble L.
,: TABLE 27
Table 27 contains 50 compounds of formula (Ia) wherein R' and R* together form a
cyclopentyl dné, R’ is acetyl, X is oxygen, nis 0 and R* has the value for the
correspondingl}fr numbered compound in Téble L.
| TABLE 28
Table 28 contains 50 compounds of formula (Ia) wherein R' and Rz,together form a
cyclopentyl ring, R’ is methanesulfonyl, X as oxygen, n is 0 and R* has the value for the
correspondingl)f/ numbered compound in Table 1.
| TABLE 29
Table 2? contains 50 compounds of formula (Ia) wherein R' and R? together form a
cyclohexyl r1ng R’is hydrogen, X is oxygen, n is 0 and R* has the value for the
correspondingljy numbered compound in Table 1.
| TABLE 30

Table 30 contains 50 compounds of formula (Ia) wherein R' and R? together form a

cyclohexyl nng R’ is methyl, X is oxygen, n is 0 and R* has the value for the
correspondingly numbered compound in fable 1.
f TABLE 31
Table 31 contains 50 compounds of formula (Ia) wherein R' and R* together form a

cyclohexyl ring, R’ is ethyl, X is oxygen, n is 0 and R* has the value for fhe correspondingly

numbered corﬁpound in Table 1.
|

i
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TABLE 32

Table 32 contains 50 compounds of formula (Ia) wherein R' and R* together form a
cyclohexyl ring, R is benzyl, X is oxygen, n is 0 and R* has the value for the

correspondingly numbered compound in Table 1.

TABLE 33
Table 33 contains 50 compounds of formula (Ia) wherein R'and R? together form a
C);clohexyl ring, R’ is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly

numbered compound in Table 1.

TABLE 34
10 Table 34 contains 50 compounds of formula (Ia) wherein R'and R’ together form a

cyclohexyl ring, R’ is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the

correspondingly numbered compound in Table 1.

TABLE 35
Table 35 contains 50 compounds of formula (Ia) wherein R'and R? together form a

15  phenyl ring, R*is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly

numbered compound in Table 1.
TABLE 36
Table 36 contains 50 compounds of formula (Ia) wherein R'and R? together form a
phenyl ring, Ris methyl, X is oxygen, n is 0 and R* has the value for the correspondingly
20  numbered compound in Table 1.
TABLE 37
Table 37 contains 50 compounds of formula (Ia) wherein R'and R? together form a
phenyl ning, R’is ethyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1.
TABLE 38
| ~ Table 38 contains 50 compounds of formula (Ia) wherein R' and R? together form a
phenyl ring, R’ is benzyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound 1n Table 1.
TABLE 39
Table 39 contains 50 compounds of formula (Ia) wherein R' and R* together form a

phenyl ring, R’ is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1.
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| TABLE 40
Table 40 éontains 50 compounds of formula ([a) wherein R' and R? together form a
phenyl ring, R? is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the

correspondingly Iaumbered compound in Table 1.

Compour{ds of formula (I) can be prepared by acylation of an appropriate 5-
aminoisothjazolerj () with an appropriate carboxylic acid (III), preferably in the presence of a
known coupling agent such as 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-
3-ethylcarbodiin}fide. Alternatively the carboxylic acid (III) may first be converted to an acid
chloride, anhydri:de or chloroformate suitablé: for reaction with an amine to form an amide;
such procedures _;Iare described, for example in J. March, Advanced Organic Chemistry, Third
Edition, John W;iley and Sons, New York, 1;985, pps 370-376 and references therein.

5-Aminoj?isothiazoles ([) are either available commercially, or can be prepared from
commercially avjailable starting materials by“ methods described in the literature. (See, for
example, C. Oli\;/er Kappe, Robert Flammar_ig, and Curt Wentrup, Heterocycles, Vol. 37, No.
3, 1615, (1994);; A. Adams and R. Slack, J. Chem. Soc., 3061, (1959); and Ronald E Hackler,
Kenneth W. Burow, Jr., Sylvester V. Kaster and David I. Wickiser, J. Heterocyclic Chem,
26, 1575, (1989;)).

Ca_rbox;flic acids (II) can be preparéd by hydroylsis of their corresponding esters (IV)
by methods desé:ribed in the art. The esters can be chosen to be hydrolysed under neutral,
basic or acidic cfonditions, and the conditioﬁs are chosen such that the substituent R* is not
affected by the fhydrolysis reaction. Esters capable of ready hydrolysis under different
conditions are ljcnown in the literature, and suitable esters may be selected, for example, by
reference to Theodora W. Greene, Protective Groups in Organic Synthesis, Chapter 5, John
Wiley and Sons, New York, 1981.

Esters (IV ) can be prepared by reac‘_‘ting a benzotriazoles (V) with a compound RL.
wherein L is a ;suitable leaving group such as halogen. (For suitable coupling reactions see,
for example, Cbmprehensive Heterocyclic-‘. Chemistry, ed. Alan R Katritzky and Charles W
Rees, Volume ;5, pps 669-732 Pergamon Press, 1984 and references therein.) Reactions such
as these can give rise to isomeric products: The desired isomer (IV) can usually be separated
from any otherjs present by standard techniques such as flash column chromatography or

crystallisation from a solution containing one or more suitable solvents.
r

i
|
|
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Benzotriazoles (V) may be prepared by the sequential diazotisation and hydrolysis of
an acylated diamine (VI), or by hydrolysis of an acylated diamine (VI) to give a diamine
(VII) which is then diazotised. Procedures for forming benzotriazoles (V) from such

precursors are well known in the literature. (See, for example, Comprehensive Heterocyclic

Chemistry, ed. Alan R Katritzky and Charles W Rees, Volume 5, pps 722-723 Pergamon
Press, 1984 and references therein.)

5

Acylated diamines (VI) can be prepared by the reduction of a corresponding
nitroanilide (VII), which in turn is prepared by the nitration of an anilide (IX). Procedures
for effecting these transformations are well known in the literature. (See, for example,
references given in J. March, Advanced Organic Chemistry, Third Edition, John Wiley and
Sons, New York, 1985). Anilides (IX) are known in the art and can be prepared from known
compounds using procedures described in the art.

Compounds of formula (I) wherein R? is other than hydrogen can be prepared by
reacting a compound of formula (I) wherein R? is hydrogen with a compound R*L*, wherein
L* is a leaving group (such as halogen), optionally in the presence of a base and a phase
transfer catalyst. Examples of suitable alkylating agents include, alkyl halides such as methyl
iodide and alkyl sulfates such as dimethylsulfate. Suitable acylating agents include
anhydrides such as acetic anhydride, acid chlorides such as acetyl chloride or benzoyl

chloride and chloroformates such as ethyl chloroformate. Suitable bases include organic
bases such as triethylamine, pyridine, alkali metal alkoxides such as potassium ferz-butoxide
and inorganic bases such as sodium hydride and sodium hydroxide. Suitable phase transfer
catalysts may be selected by reference to the literature (see, for example, J. March, Advanced
Organic Chemistry, Third Edition, John Wiley and Sons, New York, 1985, pps 320-322 and
references therein).

A compound of formula (I) wherein X is sulfur can be prepared from a compound of
formula (I) wherein X is oxygen by reacting that compound with 2,4-bis(4-methoxyphenyl)-
1,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson’s reagent) or phophorus pentasulfide
in a solvent (such as toluene).

- The compounds of formula (I) can be used to combat and control infestations of
insect pests such as Lepidoptera, Diptera, Homoptera and Coleoptera and also other
invertebrate pests, for example, acarine, nematode and mollusc pests. Insects, acarines,

nematodes and molluscs are hereinafter collectively referred to as pests. The pests which
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may be combatedj and controlled by the use o;f the invention compounds include those pests
associated with agriculture (which term includes the growing of crops for food and fibre
products), hOftiCL;llture and animal husbandry, companion animals, forestry and the storage of
products of vegetable origin (such as fruit, grain and timber) and also those pests associated
with the transmisfsion of diseases of man and animals.

Examples of pest species which may be controlled by the compounds of formala (I)
include: Myzus p;ersicae (aphid), Aphis gossypii (aphid), Aphis fabae (aphid), Lygus spp.
(capsids), Dysdercus spp. (capsids), Nilaparjzata lugens (planthopper), Nephotettix cincticeps
(leathopper), Nefzara spp- (stinkbug), Euschistus spp. (stinkbugs), Leptocorisa spp.
(stinkbugs), Frankliniella occidentalis (thrig), Thrips spp. (thrips), Leptinotarsa
decemlineata (C;olorado potato beetle), Anthonomus grandis (boll weevil), Aonidiella spp.
(scale insects), Trialeurodes spp. (white ﬂiejs), Bemisia tabaci (white fly), Spodoptera
littoralis (cottonf leafworm), Heliothis virescens (tobacco budworm), Helicoverpa armigera
(cotton bollwonp), Pieris brassicae (white :butterﬂy), Plutella xylostella (diamond back
moth), Agrotis s;pp. (cutworms), Chilo suppressalis (rice stem borer), Chortiocetes
terminifera (locust), Diabrotica spp. (rootworms), Panonychus ulmi (European red mite),
Panonychus cit%i (citrus red mite), Tetranyc:hus urticae (two-spotted spider mite),
Tetranychus cirtnabarinus (carmine spider mite), Phyllocoptruta oleivora (citrus rust mite),
Polyphagotarso;nemus latus (broad mite), Erevipalpus spp. (flat mites), Liriomyza spp.
(leafminers), M_[itsca domestica (housefly), Aedes aegypti (mosquito), Anopheles spp.
(mosquitoes), C’ulex spp. (mosquitoes), Bla;ttella germanica (cockroach), Periplaneta
americana (coctkroach), Blatta orientalis (cockroach), Ostrinia nubilalis (European cormn
borer), Meloidogyne spp. (root knot nematédes), Globodera spp. and Heterodera spp. (cyst
nematodes), Prjcztylenchus spp- (leston nemfatodes) and Deroceras reticulatum (slug). Further
examples inclujde insects which adversely affect the health of the public or of animals.

The corjnpounds of formula (I) are also active fungicides and may be used to control
one or more of:the following pathogens: Pyricularia oryzae (Magnaporthe grisea) on rice
énd wheat and ,zother Pyricularia spp. on other hosts; Puccinia recondita, Puccinia striiformis
and other rustsf on wheat, Puccinia hordei, Puccinia striiformis and other rusts on barley, and
rusts on other ;hosts (for example turf, rye; coffee, pears, apples, peanuts, sugar beet,
vegetables and ornamental plants); Erysip/f'ze cichoracearum on cucurbits (for example

melon); Erysiphe graminis (powdery mildew) on barley, wheat, rye and turf and other

1
f
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powdery mildews on various hosts, such as Sphaerotheca macularis on hops, Sphaerotheca
fuligirzea on cucurbits (for example cucumber), Leveillula taurica on tomatoes, aubergine and
green pepper, Podosphaera leucotricha on apples and Uncinula necator on vines;
C’ochliobolus spp., Helminthosporium spp., Drechslera spp. (Pyrenophora spp.),
Rhynchosporium spp., Mycosphaerella graminicola (Septoria tritici) and Phaeosphaeria
nodorum (Stagonospora nodorum), Pseudocercosporella herpotrichoides and
Gaeumannomyces graminis on cereals (for example wheat, barley, rye), turf and other hosts;
Cercospora arachidicola and Cercosporidium personatum on peanuts and other Cercospora
spp. on other hosts, for example sugar beet, bananas, soya beans and rice; Botrytis cinerea
grey mould) on tomatoes, strawberries, vegetables, vines and other hosts and other Botrytis
spp. on other hosts; Alternaria spp. on vegetables (for example carrots), oil-seed rape, apples,
tomatoes, cereals (for example wheat) and other hosts; Venturia spp. (including Venturia
inaequalis (scab)) on apples, pears, stone fruit, tree nuts and other hosts; Cladosporium spp.
on a range of hosts including cereals (for example wheat) and tomatoes; Monilinia spp. on
stone fruit, tree nuts and other hosts; Didymella spp. on tomatoes, turf, wheat and other hosts:
Phoma spp. on oil-seed rape, turf, rice, potatoes, wheat and other hosts; Aspergillus spp. and
Aureobasidium spp. on wheat, lumber and other hosts; Ascochyta spp. on peas, wheat, barley
and other hosts; Stemphylium spp. (Pleospora spp.) on apples, pears, onions and other hosts;
summer diseases (for example bitter rot (Glomerella cingulata), black rot or frogeye leaf spot
(Botryosphaeria obtusa), Brooks fruit spot (Mycosphaerella pomi), Cedar apple rust
(Gymnosporangium juniperi-virginianae), sooty blotch (Gloeodes pomigena), flyspeck
(Schizothyrium pomi) and white rot (Botryosphaeria dothidea)) on apples and pears,
Plasmopara viticola on vines; other downy mildews, such as Bremia lactucae on lettuce,
Peronospora spp. on soybeans, tobacco, onions and other hosts, Pseudoperonospora humuli
on hops and Pseudoperonospora cubensis on cucurbits; Pythium spp. (including Pythium
ultimum) on turf and other hosts; Phytophthora infestans on potatoes and tomatoes and other
Phytophthora spp. on vegetables, strawberries, avocado, pepper, ornamentals, tobacco,
cocoa and other hosts; Thanatephorus cucumeris on rice and turf and other Rhizoctonia spp.
on various hosts such as wheat and barley, peanuts, vegetables, cotton and turf; Sclerotinia
spp. on turf, peanuts, oil-seed rape and other hosts; Sclerotium spp. on turf, peanuts and other

hosts; Gibberella fujikuroi on rice; Colletotrichum spp. on a range of hosts including turf,

coffee and vegetables; Laetisaria fuciformis on turf; Mycosphaerella spp. on bananas,
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peanuts, citrus, petans, papaya and other host$; Diaporthe spp. on citrus, soybean, melon.

pears, lupin and other hosts; Elsinoe spp. on citrus, vines, olives, pecans, roses and other

hosts; Verticilliun;z spp- on a range of hosts including hops, potatoes and tomatoes;
Pyrenopeziza spp. on oil-seed rape and other hosts; Oncobasidium theobromae on cocoa
causing vascular streak dieback; Fusarium sp_“p., Typhula spp., Microdochium nivale,
Ustilago spp., Ur:ocystis Spp., Tilletia spp. and Claviceps purpurea on a variety of hosts but
particularly wheait, barley, turf and maize; Rcimularia spp. on sugar beet and other hosts;
post-harvest diseéses particularly of fruit (for example Penicillium digitatum, Penicillium
italicum and Triqﬁodenna viride on oranges, Colletotrichum musae and Gloeosporium
musarum on ban'%mas and Botrytis cinerea oﬁ grapes); other pathogens on vines, notably
Eutypa lata, Guignardia bidwellii, Phellinus; igniarus, Phomopsis viticola, Pseudopeziza
tracheiphila and ;Stereum hirsutum; other pathogens on trees (for example Lophodermium
seditiosum) or luémber, notably Cephaloascus fragrans, Ceratocystis spp., Ophiostoma
piceae, Penicillizjzm Spp-» Trichoderma pseudokoningii, Trichoderma viride, Trichoderma
harzianum, Aspe;rgillus niger, Leptographium lindbergi and Aureobasidium pullulans; and
fungal vectors of viral diseases (for examplé Polymyxa graminis on cereals as the vector of
barley yellow mpsaic virus (BYMYV) and Polymyxa betae on sugar beet as the vector of
rhizomania). 1 _
A ,comp(i)'und of formula (I) may move acropetally, basipetally or locally in plant
tissue to be active against one or more fungif. Moreover, a compound of formula (I) may be
volatile enough fto be active in the vapour phase against one or more fungi on the plant.
The invention therefore provides a method of combating and controlling insects,
acarines, nematodes or molluscs which coxﬁpdses applying an insecticidally, acaricidally,
nematicidally o,f molluscicidally effective amount of a compound of formula (I), or a
composition co_ﬁtaining a compound of formula (I), to a pest, a locus of pest, or to a plant
susceptible to attack by a pest, and a method of combating and controlling fungi which
comprises appl;fing a fungicidally effeciive amount of a compound of formula (I), or a
composition containing a compound of formula (I), to a plant, to a seed of a plant, to the

locus of the plant or seed or to soil. The cdmpounds of formula (I) are preferably used

- . i . .
against insects, acarines, nematodes or fungi.
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The term "plant” as used herein includes seedlings, bushes and trees. Furthermore,

the fungicidal method of the invention includes protectant, curative, systemic, eradicant and
antisporulant treatments.

As fungicides, the compounds of formula (1) are preferably used for agricultural,
5

horticultural and turfgrass purposes in the form of a composition.

In order to apply a compound of formula (I) as an insecticide, acaricide, nematicide or
molluscicide to a pest, a locus of pest, or to a plant susceptible to attack by a pest, or, as a
fungicide to a plant, to a seed of a plant, to the locus of the plant or seed or to soil, a
compound of formula (I) is usually formulated into a composition which includes, in addition
10 to the compound of formula (I), a suitable inert diluent or carrier and, optionally, a surface

active agent. Surface active agents are chemicals which are able to modify the properties of
an interface (for example, liquid/solid, liquid/air or liquid/liquid interfaces) by lowering the
interfacial tension and thereby leading to changes in other properties (for example
dispersibility and wetting). It is preferred that all compositions (both solid and liquid
formulations) comprise, by weight, 0.0001 to 95%, more preferably 1 to 85%, for example 5
to 60%, of a compound of formula (I). The composition is generally used for the control of
pests or fungi such that a compound of formula () is applied at a rate of from 0.1g to10kg per
hectare, preferably from 1g to 6kg per hectare, more preferably from 1g to 1kg per hectare.
When used in a seed dressing, a compound of formula (1) is used at a rate of 0.0001g
to 10g (for example 0.001g or 0.05g), preferably 0.005g to 10g, more preferably 0.005g to 4g,
per kilogram of seed.

In another aspect the present invention provides an insecticidal, acaricidal,
nematicidal, molluscicidal or fungicidal composition comprising an insecticidally,
acaricidally, nematicidally, molluscicidally or fungicidally effective amount of a compound
of formula (I) and a suitable carrier or diluent therefor. The composition is preferably an
insecticidal, acaricidal, nematicidal or fungicidal composition.

+ The compositions can be chosen from a number of formulation types, including
dustable powders (DP), soluble powders (SP), water soluble granules (SG), water dispersible
granulés (WG), wettable powders (WP), granules (GR) (slow or fast release), soluble
concentrates (SL), oil miscible liquids (OL), ultra low volume liquids (UL), emulsifiable
concentrates (EC), emulsions (both oil in water (EW) and water in oil (EO)), suspension

concentrates (SC), aerosols, fogging/smoke formulations, capsule suspensions (CS) and seed
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dressings. The _fo;fmulation type chosen in any instance will depend upon the particular
purpose envisaged and the physical, chemical and biological properties of the compound of
formula (I). :

Dustable ;;)owders (DP) may be prepated by mixing a compound of formula (I) with
one or more solidj diluents (for example natur;al clays, kaolin, pyrophyllite, bentonite,
alumina, montmo:rilloni_te, kieselguhr, chalk, diatomaceous earths, calcium phosphates,
calcium and mag;ﬁesium carbonates, sulphur, lime, flours, talc and other organic and
inorganic solid c@ers) and mechanically gr;inding the mixture to a fine powder.

Soluble p:ﬁwders (SP) can be prepareél by mixing a compound of formula (I) with one
or more water—so;luble inorganic salts (such as sodium bicarbonate, sodium carbonate or
magnesium sulpt}lxate) Or one or more water-sbluble organic solids (such as a polysaccharide)
and, optionally, ohe or more wetting agents, one or more dispersing agents or a mixture of
said agents to irr{prove water dispersibility/solubility. The mixture is then ground to a fine
powder. Smnlar compositions may also be granulated to form water soluble granules (SG).

Wettablej powders (WP) can be prepéred by mixing a compound of formula (I) with
one or more soli;d diluents or carriers, one of more wetting agents and, preferably, one ot
more dispersingfagents and, optionally, one for more suspending agents to facilitate the
dispersion in liquids. The mixture is then ground to a fine powder. Similar compositions
may also be grarf,xulated to form water dispersible granules (WG).

Granule§E (GR) may be formed'eithef by granulating a mixture of a compound of
formula (I) and one or more powdered solid diluents or carriers, or from pre-formed blank
granules by absi)rbing a compound of formula (I) (or a solution thereof, in a suitable agent) in
a porous granulja: material (such as purnice,; attapulgite clays, fuller's earth, kieselguhr,
diatomaceous efarths or ground corn cobs) o:r by adsorbing a compound of formula (I) (or a
solution thereofl, in a suitable agent) on to d hard core material (such as sands, silicates,
mineral carbon;ates, sulphates or phosphates) and drying if necessary. Agents which are
commonly used to aid absorption or adsorption include aliphatic and aromatic petroleum
solvents, alcohé)ls, polyvinyl acetates, polyvinyl alcohols, ethers, ketones, esters, dextrins,
sugars and veg;atable oils. One or more other additives may also be included in granules (for
example an emulsifying agent, wetting agefnt or dispersing agent).

Soluble;f concentrates (SL) can be prepared by dissolving a compound of formula (I) in

oo - .
water or an organic solvent, such as a ketone, alcohol or glycol ether. These solutions may
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contain a surface active agent (for example to improve water dilution or prevent
crystallisation in a spray tank).

Emulsifiable concentrates (EC) or oil in water emulsions (EW) may be prepared by

dissolving a compound of formula (I) in an organic solvent (optionally containing one or
5  more wetting agents, one or more emulsifying agents or a mixture of said agents) and, for an
emulsion, subsequently adding, under high shear agitation, the mixture to water (which may
COntain one Or more wetting agents, one or more emulsifying agents or a mixture of said

agents). Suitable organic solvents for use in ECs include ketones (such as cyclohexanone or

methylcyclohexanone) and alcohols (such as benzyl alcohol, furfuryl alcohol or butanol).
10

Suitable organic solvents for use in ECs or EWs include vegetable oils, N-substituted

pyrrolidones, glycol ethers, chlorinated hydrocarbons (such as chlorobenzenes) and aromatic
| solvents (such as alkylbenzenes or alkylnaphthalenes).

Suspension concentrates (SC) may comprise aqueous or non-aqueous suspensions of

finely divided insoluble solid particles of a compound of formula (I). SCs may be prepared

T YO Ui s

15 by ball or bead milling the solid compound of formula (I) in a suitable medium with one or
more dispersing agents, to produce a fine particle suspension of the compound. One or more
‘, wetting agents may be included in the composition and a suspending agent may be included
§ to reduce the rate at which the particles settle.

:.‘ Aerosol formulations comprise a compound of formula (I) and a suitable propellant

: (for example n-butane). A compound of formula (I) may also be dissolved or dispersed in a
t suitable medium (for example water or a water miscible liquid, such as n-propanol) to

provide compositions for use in non-pressurised, hand-actuated spray pumps.

A compound of formula (I) can be mixed in the dry state with a pyrotechnic mixture

to form a composition suitable for generating, in an enclosed space, a smoke containing the
25  compound.

Capsule suspensions (CS) can be prepared in a manner similar to the preparation of
EW formulations but with an additional polymerisation stage such that an aqueous dispersion
of oil droplets is obtained, in which each oil droplet is encapsulated by a polymeric shell and
contairjs a compound of formula (I) and, optionally, a carrier or diluent therefor. The
30  compositions may provide for controlled release of the compound of formula (I) and they can

be used for seed treatment. A compound of formula (I) may also be formulated in a

biodegradable polymeric matrix to provide a slow, controlled release of the compound.
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A composition may include one or mdre additives to improve the biological
performance of thfe composition (for example;by improving wetting, retention or distribution
on surfaces; resistfance to rain on treated surfafces; or uptake or mobility of a compound of
formula (I)). Sucjh additives include surface active agents, spray additives based on oils, for
example certain r%lineral oils or natural plant oils (such as soya bean and rape seed oil), and
blends of these with other bio-enhancing adjuvants.

A compotilnd of formula (I) may also be formulated for use as a seed treatment, for
example as a powder composition, including'a powder for dry seed treatment (DS), a water
soluble powder (SS) or a water dispersible powder for slurry treatment (WS), or as a liquid
composition, mcjludmg a flowable concentrate (FS), a solution (LS) or a capsule suspension
(CS). The prepa;rations of DS, SS, WS, FS and LS compositions are very similar to those of,
respectively, DP SP, WP, SC and SL compositions described above. Compositions for
treating seed ma;y include an agent for assisting the adhesion of the composition to the seed
(for example a rﬁineral oil).

Wetting ’aoents dispersing agents and emulsifying agents may be of the cationic,
anionic, amphotenc Or non-10nic type.

Suitable’agents of the cationic type ifnclude quaternary ammonium compounds (for
example cetyltrj?methyl ammonium bromidefL), imidazolines and amine salts.

Suitable\% anionic agents include alkali metals salts of fatty acids, salts of aliphatic
monoesters of sfulphuric acid (for example sodium lauryl sulphaté), salts of sulphonated
aromatic comp(;)unds (for example sodium aodecylbenzenesulphonate, butylnaphthalene
sulphonate and;mixmres of sodium di—isopm}opyl- and tn-isopropyl-naphthalene sulphonates),
ether sulphates% alcohol ether sulphates (for example sodium laureth-3-sulphate), ether
carboxylates (for example sodium laureth-3-carboxylate), phosphate esters (products from
the reaction be_t:ween one or more fatty alcohols and phosphoric acid (predominately mono-
esters) or phosbhorus pentoxide (predominately di-esters), for example the reaction between
laury! alcohol and tetraphosphoric acid, additionally these products may be ethoxylated),
sulphosuccmamates paraffin or olefine sulphonates taurates and lignosulphonates.

Suitable agents of the amphoteric type include betaines, propionates and glycinates.

Suitabie agents of the non-ionic tyi)e include condensation products of ethylene oxide
with fatty alcoj'hols (such as oleyl alcohol (?r cetyl alcohol) or with alkylphenols (such as
octylphenol, n‘;onylphenol. or octylcresol); partial esters derived from long chain fatty acids or

H |
i .
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hexitol anhydrides; condensation products of said partial esters with ethylene oxide; block
polymers (comprising ethylene oxide and propylene oxide); alkanolamides; simple esters (for
example fatty acid polyethylene glycol esters) or their ethoxylated derivatives; amine oxides
(for example lauryl dimethyl amine oxide): and lecithins.

Suitable suspending agents include hydrophilic colloids (such as polysaccharides,

polyvinylpyrrolidone or sodium carboxymethylcellulose) and swelling clays (such as
bentonite or attapulgite).

A compound of formula (I) can be applied by any of the known means of applying

pesticidal or fungicidal compounds. For example, it can be applied, formulated or

unformulated, to the pests or to a locus of the pests (such as a habitat of the pests, or a

growing plant liable to infestation by the pests) or to any part of the plant, including the

foliage, stems, branches or roots, to the seed before it is planted or to other media in which
plants are growing or are to be planted (such as soil surrounding the roots, the soil generally,
paddy water or hydroponic culture systems), directly or it can be sprayed on, dusted on,
applied by dipping, applied as a cream or paste formulation, applied as a vapour or applied
through distribution or incorporation of a composition (such as a granular composition or a
composition packed in a water-soluble bag) in soil or an aqueous environment.

A compound of formula (I) may also be injected into plants or sprayed onto

vegetation using electrodynamic spraying techniques or other low volume methods, or

applied by land or aerial irrigation systems.

Compositions for use as aqueous preparations (aqueous solutions or dispersions) are
generally supplied in the form of a concentrate containing a high proportion of the active
ingredient, the concentrate being added to water before use. These concentrates, which may
include SLs, SCs, ECs, EWSs, SGs, SPs, WPs, WGs and CSs, are often required to withstand
storage for prolonged periods and, after such storage, to be capable of addition to water to
form aqueous preparations which remain homogeneous for a sufficient time to enable them

to be applied by conventional spray equipment. Such aqueous preparations may contain
varying amounts of a compound of formula (I) (for example 0.0001 to 10%, by weight)
depending upon the purpose for which they are to be used.

A compound of formula (I) can be used in mixtures with fertilisers (for example

nitrogen-, potassium- or phosphorus-containing fertilisers). Suitable formulation types
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include granules of fertiliser. The mixtures suitably contain up to 25% by weight of the
compound of fomflula D. |

The inven[{ion therefore also provides a fertiliser composition comprising a fertiliser
and a compound (:)f formula (I).

The compjositions of this invention may contain other compounds having biological
activity, for exarr{ple micronutrients or compounds having similar or complementary
fungicidal activit}(' or which possess plant growth regulating, herbicidal, insecticidal,
nematicidal or acaricidal activity. |

By including another fungicide, the résulting composition can have a broader
spectrum of activity or a greater level of intrfnsic activity than the compound of formula (I)
alone. Further thj!e other fungicide can have él synergistic effect on the fungicidal activity of
the compound of formula (I). '

The com;j)ound of formula (I) may be the sole active ingredient of the composition or
it may be admixed with one or more additioﬁal active ingredients such as a pesticide,
fungicide, synerL_c:;ist, herbicide or plant growth regulator where appropriate. An additional
active ingredient; may: provide a composition having a broader spectrum of activity or
increased persistjence at a locus; synergise tﬁe activity or complement the activity (for
example by incr;éasing the speed of effect ot overcoming repellency) of the compound of
formula (I); or help to overcome or prevent the development of resistance to individual
components. T};e particular additional acti\"Ie ingredient will depend upon the intended utility
of the composition.

Examplés of suitable pesticides include the following:

a) Pyrethroids, f’such as permethrin, cypennéthrin, fenvalerate, esfenvalerate, deltamethrin,
cyhalothrin (in barticular lambda-cyhalothrin), bifenthrin, fenpropathrin, cyfluthrin,
tefluthrin, fish éafe pyrethroids (for example ethofenprox), natural pyrethrin, tetramethrin,
s-bioallethrin, fenﬂuthrin, prallethrin or 5—5enzy1-3-furylmethyl—(15)-( 1R,35)-2,2-dimethyl-
3-(2-oxothiola1f1—3-ylidenemethyl)cycloprofoane carboxylate; ’

b) Organophosphates, such as profenofos, sulprofos, acephate; methyl parathion,
azinphos—methirl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos,
profenofos, triézophos, methamidophos, dimethoate, phosphamidon, malathion, chlérpyn'fos,
phosalone, tert;)ufos, fensulfothion, fonofoé, phorate, phoxim, pirimiphos-methyl,

pirimiphos-ethyl, fenitrothion, fosthiazate or diazinon;
{

;
|
i
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¢) Carbamates (including aryl carbamates), such as pirimicarb, triazamate, cloethocarb,
lcarbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb,

fenobucarb, propoxur, methomyl or oxamyl;

d) Benzoyl ureas, such as diflubenzuron, triflumuron, hexaflumuron, flufenoxuron or
5  chlorfluazuron;

¢) Organic tin compounds, such as cyhexatin, fenbutatin oxide or azocyclotin;
f) Pyrazoles, such as fipronil, tebufenpyrad and fenpyroximate;

g) Macrolides, such as avermectins or milbemycins, for example abamectin, emamectin

benzoate, ivermectin, milbemycin, spinosad or azadirachtin;

10 h) Hormones or pheromones;
1) Organochlorine compounds such as endosulfan, benzene hexachloride, DDT, chlordane or
dieldnn;
1) Amidines, such as chlordimeform or amitraz;
k) Fumigant agents, such as chloropicrin, dichloropropane, methy! bromide or metam;
15

20

25

30

1) Chloronicotinyl compounds such as imidacloprid, acetamiprid, nitenpyram or
thiomethoxam;

m) Diacylhydrazines, such as tebufenozide;

n) Diphenyl ethers, such as diofenolan or pyriproxifen;
0) Indoxacarb;

p) Chlorfenapyr; or

q) Pymetrozine.

In addition to the major chemical classes of pesticide listed above, other pesticides
having particular targets may be employed in the composition, if appropriate for the intended
utility of the composition. For instance, selective insecticides for particular crops, for
example stemborer specific insecticides for use in rice (such as cartap or buprofezin) can be
employed. Alternatively insecticides or acaricides specific for particular insect species/stages
may also be included in the compositions (for example acaricidal ovo-larvicides, such as

clofentezine, flubenzimine, hexythiazox or tetradifon; acaricidal motilicides, such as dicofol
or propargite; acaricides, such as bromopropylate or chlorobenzilate; or growth regulators,
such as hydramethylnon, cyromazine, methoprene, chlorfluazuron or diflubenzuron).

Examples of fungicidal compounds which may be included in the composition of the

invention are (E£)-N-methyl-2-(2-phenoxyphenyl)-2-methoxyiminoacetamide, (E)-N-methyl-
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2-[2-(2,5—dimethyl?phenoxymethyl)phenyl]—z-rﬁethoxy-iminoacetanﬁde, (RS)-1-aminopropyl-
phosphonic acid, (;’25)-4—(4—chlorophenyl)-?_-phenyl-Z-( 1H-1,2 4-trtazol-1-ylmethyl)but-
yronitrile, (Z)-N-bpt-z-enylox.ymemyl-z-cruorb-z',6'-diemy1acetaniude, 1-(2<yano-2-
-methoxymﬁnoace.’htyl)-fi-ethyl urea, 4-(2,2-difluoro-1,3-benzodioxol-4-yl)-
pyrrole—3-carbonit_;rile, 4-bromo-2—cyano-N,N{dimethyl—6-triﬂuoromethyl-
benzimidazole—l-gulphonMde, 5-ethyl-5,8-dihydro-8-oxo(1,3)-dioxol-
(4,S-g)quinoline-j-carboxylic: acid, o-[N-(3-chloro-2,6-xylyl)-2-methoxy-
acetamido]-y—but}j;rolactone, N-(2-methoxy-57i)yﬁdyl)-cyclopropane carboxamide,
acibenzolar (CGAZ45704), alanycarb, aldimc;rph, ampropylfos, anilazine, azaconazole,
azoxystrobin, benl'alaxyl, benomyl, biloxazol, ;binapacryl, bitertanol, blasticidin S,
bromuconazole, l?l‘upirimatc, butenachlor, buthiobate, captafol, captan, carbendazim,
carbendazim chlcjrhydrate, carboxin, carpropfarm'd, carvone, CGA41396, CGA41397,
chjnomethionatc:,ij chloroneb, chlorothalonil, éhlorozolinate, clozylacon, copper containing
compounds such;as copper oxychloride, copper oxyquinolate, copper sulphate, copper tallate,
and Bordeaux nﬁxture, cycloheximide, cymoxanil, cyproconazole, cyprodinyl, cyprofuram,
debacarb, di—2-p}ilddyl disulphide 1,1'-dioxid_‘e, dichlofluanid, dichlone, diclobutrazol,
diclomezine, dic,{ioran, didecyl dimethyl amrrflonium chloride, diethofencarb, difenoconazole,
difenzoquat, diﬂpmetorim, 0,0-di-iso-propyl-S-benzyl thiophosphate, dimefluazole,
dimetconazole, éimethomoxph, dimethirimol, diniconazole, dinocap, dipyrithione, ditalimfos,
dithianon, doderfnorph, dodine, doguadine, efdifenphos, epoxiconazole, etaconazole, ethirimol.
ethoxyquin, eth}_,;'l (Z2)-N-benzyl-N-([methyl(methyl-thioethylideneamino-
oxycarbonyl)amjino]t‘hio)-B—alaninate, em’diézole, famoxadone, fenaminosulph, fenapanil,
fenarimol, fenbljlconazole, fenfuram, fenhexamid (KBR 2738), fenpiclonil, fenpropidin,
fenpropimorph,‘fentin acetate, fentin hydroxide, ferbam, ferimzone, fluazinam, fludioxonil.
flumetover, ﬂuc;roimide, fluquinconazole, flusilazole, flutolanil, flutriafol, folpet,
fuberidazole, f\Jfralaxyl, furametpyr, furcona;zole-cis, guazatine, hexaconazole,
hydroxyisoxazéle, hymexazole, imazalil, imibenconazole, ipconazole, iprobenfos, iprodione,
isopropanyl but:yl carbamate, isoprothiolané, kasugamycin, kresoxim-methyl, LY 186054, |
LY211795, LY:248908, mancozeb, maneb,:mefenoxam, mepanipyrim, mepronil, metalaxyl,
metconazole, Ir_;lethfuroxam, metiram, meti;fam-zinc, metominostrobin, metsulfovax,
myclobutanil, IS]CO&SOZI'H, nickel dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol,

ofurace, organomercury compounds, oxadixyl, oxasulfuron, oxolinic acid, oxpoconazole,

}v
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oxycarboxin, pefurazoate, penconazole, pencycuron, phenazin oxide, phosetyl-Al,

phosphorus acids, phthalide, picoxystrobin (ZA1963), polyoxin D, polyram, probenazole,
prochloraz, procymudone, propamocarb, propiconazole, propineb, propionic acid,
prothiocarb, pyracarbolid, pyrazophos, pyrifenox, pyrimethanil, pyroquilon, pyroxyfur,

5 ‘pyrrolnitrin, quaternary ammonium compounds, quinconazole, quinomethionate, quinoxyfen

quintozene, rabenazole, sodium pentachlorophenate, spiroxamine, streptomycin, sulphur,

tebuconazole, tecloftalam, tecnazene, tetraconazole, thiabendazole, thicyofen, thifluzamide,

2-(thiocyanomethylthio)benzothiazole, thiophanatemethyl, thiram, timibenconazole,

tolclofos-methyl, tolylfluanid, triacetate salt of 1,1'-iminodi(octamethylene)diguanidine,

10  triadimefon, triadimenol, triazbutyl, triazoxide, tricyclazole, tridemorph, trifloxystrobin,

triforine, tnflumizole, triticonazole, validamycin A, vapam, vinclozolin, XRD-563, zineb and

ziram. The compounds of formula (I) can be mixed with soil, peat or other rooting media for

the protection of plants against seed-borne, soil-borne or foliar fungal diseases.

Examples of suitable synergists for use in the compositions include piperonyl
15

butoxide, sesamex, safroxan and dodecyl imidazole.

Suitable herbicides and plant-growth regulators for inclusion in the compositions will
depend upon the intended target and the effect required.

An example of a rice selective herbicide which can be included is propanil. An

example of a plant growth regulator for use in cotton is PIX™.

20 Some mixtures may comprise active ingredients which have significantly different
physical, chemical or biological properties such that they do not easily lend themselves to the
same conventional formulation type. In these circumstances other formulation types may be
prepared. For example, where one active ingredient is a water insoluble solid and the other a
water insoluble liquid, it may nevertheless be possible to disperse each active ingredient in

25

the same continuous aqueous phase by dispersing the solid active ingredient as a suspension
(using a preparation analogous to that of an SC) but dispersing the liquid active ingredient as

an ernuision (using a preparation analogous to that of an EW). The resultant composition is a
suspoemulsion (SE) formulation.

The invention is illustrated by the following Examples, in which the ingredients
30

below are referred to by their Registered Trade Marks and have the following compositions.
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Registered ;Trade Mark

Composition

SYNPERONIC NP§ )
SYNPERONIC NP13 } |

Nonylphenol-ethylene oxide condensate

SYNPERONIC A7 Synthetic primary alcohol-ethylene oxide condensate
AROMASéL H Alkylbenzéne solvent

SOLVESSb 200 Inert organﬁc diluent

KELTROL Polysaccharide

PROXEL _ Bactericide

1

i

The follov&:;ing abbreviations are used throughout:

s =singlet | b = broad | q = quartet
d=doublet m = multiplet dd = double doublet

t = triplet ; bd = broad doublet .

This Exarhple illustrates the preparation of N-(4-chloro-3-methylisothiazol-3-yl)-(2-

EXAMPLE |

propy1benzouiazcj>l—5-yl)acetamide (Compound No. 1 of Table I).

Step |

4-Aminophenylacetic acid (100g) was suspended in methanol (1000ml) and gaseous
10 hydrogen chloride was passed through until the mixture was saturated. The mixture was

heated at 50°C for 2 hours and was then alloived to cool to room temperature. The solvent

was evaporated in vacuo, the residue taken up aqueous sodium bicarbonate solution and
;

extracted with ethyl acetate. The organic extract was washed with brine, dried over

'

anhydrous magn‘ésium sulfate, filtered and the filtrate evaporated in vacuo to afford methyl

15 4—anﬁnopheny1a§:etate as a pale brown liquid. -

'H NMR’ (CDCl;) 6 ppm: 3.5(5,2H);j3.7(s,3H); 6.65(m,2H); 7.05(m.2H).

¥

Step 2

Methy! 4-aminophenylacetate (110g, 0.667mol) was added dropwise to acetic

anhydride (600@), maintaining the temperature of the reaction mixture below 30°C by

. . _‘ .
20  external cooling. Once the addition was complete the mixture was cooled to below 10°C and

concentrated nitric acid (85 ml) was added dropwise. Once the addition of the acid was

L
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complete, the mixture was allowed to warm to room temperature and poured onto a mixfure

of ice and water. The precipitated solid was collected by filtration and dried to give methvl

4-acetamido-3-nitrophenylacetate (120g) as a pale yellow solid.

'"H NMR (CDCl3) & ppm: 2.3(s,3H); 3.65(s,2H); 3.7(s,3H); 7.55(dd, 1H); 8.1(d, 1H):
s 8.7(d,1H); 10.3(b,1H).

Step 3

Methyl 4-acetarmido-3-nitrophenylacetate (40g, 0.159mol)) was dissolved in
methanol (400ml) and hydrogenated at Sbar over a 5% palladium on carbon catalyst. The

catalyst was removed by filtration and the filtrate evaporated in vacuo to give methyl 4-

10 acetamido-3-aminophenylacetate.

S‘teg 4

Methyl 4-acetamido-3-aminophenylacetate (77g, 0.373mol) was taken up in a
mixture of acetic acid (210ml) and water (210ml) and cooled to below 5°C. A solution of
sodium nitrite (38.63g, 0.559mol) in water (200ml) was added dropwise, and once the
addition was complete the mixture was stirred for 4hours, warming slowly to room
temperature. The mixture was diluted with ethyl acetate and the insoluble material removed
by filtration. The filtrate was washed with brine, dried over anhydrous magnesium sulfate,

filtered and the solvent evaporated in vacuo, to give a viscous residue (51g) used directly in
the next step.

Step 5

The product obtained in Step 4 above was dissolved in a solution of methanol
(400ml) previously saturated with hydrogen chloride and the mixture stirred for 2hours. The
solvent was removed in vacuo, the residue taken up in water, neutralised with saturated
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The organic extract
was washed with brine, dried over anhydrous magnesium sulfate, filtered and the filtrate
evaporated in vacuo to afford methyl 5-benzotriazoleacetate (35g) as a reddish liquid which

crystallised on standing.

'H NMR (CDCls) 8 ppm: 3.7(s,3H); 3.8(s, 2H); 7.35(d, 1H); 7.8(b,2H); 13.6(b,1H).
Step 6
A solution of methyl 5-benzotriazoleacetate (10g, 0.0523mol) in N,N-
dimethylformamide was added dropwise to a chilled (ice-bath) suspension of sodium hydride

(60% dispersion in oil, 2.3g, 0.0575mol) in N,N-dimethylformamide. When the addition was
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complete, the ice-téath was removed and the mixture stirred for lhour. N-Propyl iodide
(9.78g, 0.0575mol> was added dropwise, and c;)nce the addition was complete the mixture
was stirred at room temperature for 3hours. 'the reaction mixture was poured onto ice/water,
and extracted witH ethyl acetate. The organic extract was washed with brine, dried over
anhydrous magnesfium sulfate, filtered and thé filtrate evaporated in vacuo. The residue was
further purified by column chromatography to afford methyl (2-propylbenzotriazol-5-
yDacetate (4.8g). ‘

'H NMR ({CDCb) 8 ppm: 0.9(t,3H); 2.1(m,2H); 3.7(s,3H); 3.8(s,2H); 4.65(t,2H);
7.3(dd, 1H); 7.7(d 1H); 7.8(d, 1H). |
Step? ;

The acetatﬁe prepared in Step 6 above (4.8g, 0.0206mol) was dissolved in methanol
(60ml) and potass;ium hydroxide flakes (1.27g, 0.0226mol) added. The mixture was refluxed
for 2hours, then cooled and the solvent evapc:»rated in vacuo. The residual solid was
dissolved in watc;}r and extracted with diethyl ether. The aqueous solution was acidified to
pH 1 by addition;of dilute aqueous hydrochléric acid and extracted with ethyl acetate. The
ethyl acetate extract was washed with brine, ﬂded over anhydrous magnesium sulfate,

filtered and the ﬁltrate evaporated in vacuo to afford (2-propylbenzotriazol-5-yl)acetic acid

(3.6g) as a colourless solid.

The acid ;prepared in Step 7 (0.438g,'0.002mol) was dissolved in dichloromethane
(5ml) and one dg’iop of N,N-dimethyl forrnaxm,:ljde was added. Oxalyl chloride (0.307g,
0.0022mol) wasiadded dropwise, and the @xmre stirred at room temperature for Zhours.
The solvent was removed in vacuo, the residue taken up in xylene and added to a mixture of
5-amino—4-chlorjo-3-methylisothiazole (0.446g, 0.003mol) in xylene and heated at reflux for
2hours. The mi;xture was cooled to room temperature and the solvent evaporated in vacuo.
The residue was? taken up in ethyl acetate, washed sequentially with saturated aqueous
sodium bicarbo:ﬁate solution and brine, dried over anhydrous magnesium sulfate, filtered and
the filtrate evapjorated in vacuo. The residue was further purified by flash column
chromatograph}'r, eluting with 2:1 hexane : ethyl acetate, to give the title compound (0.34g) as
a sandy-colourgi.d solid.

'H NMR (CDCl3) § ppm: 1.0(t,3H); 2.15(m,2H); 2.35(s,3H); 4.0(s,2H); 4.7(t,2H);

7.35(dd,1H); 7;85(d,1H); 7.95(d,1H); 8.15(b,1H).
‘ j .‘

|

i

;



50402

EXAMPLE 2
This Example illustrates an emulsifiable concentrate composition which is readily

convertible, by addition to water, into a preparation suitable for spraying purposes. The
emulsifiable concentrate has the following composition:

% by weight
Compound No. 1 25.0
SYNPERONIC NP13 25
Calcium dodecylbenzenesulphonate 2.5
AROMASOL H 70.0

EXAMPLE 3

This Example illustrates a wettable powder composition which is readily convertible,

by addition to water, into a preparation suitable for spraying purposes. The wettable powder
has the following composition:

% by weight
Compound No. 1 25.0
Silica 25.0
Sodium lignosulphonate 5.0
Sodium lauryl sulphate 2.0
Kaolin 430

EXAMPLE 4

This Example illustrates a dustable powder which may be applied directly to plants or
other surfaces. The dustable powder has the following composition:

% by weight
Compound No. | 1.0
Talc 99.0

EXAMPLE 5

This Example illustrates an oil miscible liquid formulation suitable for application by

ultra low volume techniques after mixing with an organic diluent. The formulation has the
following composition:
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' % by weight
Compounél No. | 10.0
SOLVESSO 200 90.0

‘ EXAMPLE 6

This Exam_fple illustrates a capsule suspension concentrate which is readily

convertible, by addition to water, into a preparation suitable for application as an aqueous

| . . ..
spray. The capsule suspension concentrate has the following composition:

| % by weight
Compour;d No. 1 10.0
AROMASOL H | 10.0
Toluene ai—isocyanate | 3.0
SYNPERONIC A7 1.0
Polyvinyi alcohol ' 2.0
Bentonit%: \ » ' 1.5
KELTROL 0.1
Water ,, { - 724
_’ EXAMPLE 7
This Exa;frnple illustrates a ready for use granular formulation that is prepared from a
preformed granuilar carrier. The granular foﬁrnulation has the following composition:
o | % by weight
Compoﬁ;nd No. 1 : 0.5
SOLV‘E.;SSO 200 : - 02
SYNPERONIC A7 0.1
Calcium carbonate granules (diameter 0.3-0.7mm) 99.2
10 EXAMPLE 8

This Example illustrates a ready for use granular formulation that is prepared by
} ‘

granulation of the powdered components. The granular formulation has the following

1

composition:
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Compound No. |
Sodium lignosulphonate
Kaolin
EXAMPLE 9

The suspension concentrate has the following composition:

Compound No. 1
Sodium lignosulphonate

Propylene glycol

Bentonite
KELTROL
PROXEL

Water

EXAMPLE 10

water dispersible granule has the following composition:

Compound No. 1
Silica
Sodium lignosulphonate

Sodium laury! sulphate

Sodium acetate

Montmorillonite powder

% by weight
0.5
5.0
94.5

This Example illustrates an aqueous suspension concentrate composition which is

readily convertible, by addition to water, into a preparation suitable for spraying purposes

% by weight

25.0

3.0

10.0
2.0

- 0.1
0.1
59.8

This Example illustrates a water dispersible granule formulation which is readily

convertible, by addition to water, into a preparation suitable for spraying purposes. The

% by weight
25.0
5.0
10.0
5.0
10.0
45.0
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EXAM[PLE 11

i properties of compounds of

formula (I). The a)ctivities of individual compounds of formula (I) were determined using a
variety of pests. V\:’ith the exception of nematédes, the pests were treated with a liquid
composition contalining 500 parts per million (;ppm) by weight of a compound unless
otherwise stated. Each composition was made‘i by dissolving the compound in an acetone and
ethanol (50:50 by ;/olume) mixture and dilutiﬁo the solution with water containing 0.05% by
volume of a wettm<J agent, SYNPERONIC NP8, until the liquid composition contained the
required concentranon of the compound.

The test procedure adopted with reoard to each pest, except nematodes, was
essentially the same and comprised supporting a number of the pests on a medium which was
usually a subsUaté, a host plant or a foodstuff on which the pests feed, and treating either or

both the medium hnd the pests with a composition. Pest mortality was assessed usually

between s ané five days after treatment. Knockdown of housefly (Musca domestica) was
assessed 15 minujtes after treatment. |

The test procedure for nematodes inwjalved dissolving the compound in an acetone
and ethanol (50:50 by volume) mixture and diluting the solution with water to obtain a final
concentration of k?he compound of 12.5ppm. ‘J 2 infective juveniles of Meloidogyne incognita
were suspended in the solution in a glass vial?‘ and mortality assessed after a period of three
days. : |

The results of the tests are presented below. The results indicate a grading of
mortality (score); designated as 99, 55 or 0 w%herein 99 indicates 80-100% mortality, 55
indicates 40—79% mortality and 0 indicates less than 40% mortality.

Compound TETRUR MYZUPE MUSCDO MUSCDO HELIVI LAPHEG MELGIN

No. { AK - AC

(Table) ] |

1(1) 99 0 - - 99 99 55
3 (1) 0 99 0 55 55 55 0
4D 0 0 0 0 55 0 0
5 (1) 99 0 99 99 0 55 99
6 (1) 55 55 0 55 0 99 99
7(1) 99 55 0 99 99 99 0
8 (1) 99 99 99 99 55 99 55
9 (1) 0 99 99 . 99 55 0 0
10 (1) 99 55 99 - 99 99 99 0
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TETRUR = Tetranychus urticae MYZUPE = Myzus persicae

MUSCDO AK = Musca domestica (kill)
HELIVI = Heliothis virscens

- MELGIN = Meloidogyne incognita

MUSCDO AC = Musca domestica (knockdown)
LAPHEG =

EXAMPLE 12
This Example illustrates the fungicidal properties of compounds of formula (I). The

compounds were tested against a variety of foliar fungal diseases of plants. The technique

10 employed was as follows.

15

Plants were grown in John Innes Potting Compost (No. 1 or 2) in 4cm diameter,
3.5cm depth minipots. The test compounds were individually formulated as a solution either
in acetone or acetone/ethanol (1:1 by volume) which was diluted in deionised water to a
concentration of 100ppm (that is, Img of compound in a final volume of 10ml) immediately

before use.

Individual compounds of formula (I) were applied as a foliar (Folr) application (where
the chemical solution was applied to the foliage of the test plants by spraying the plant to
maximum droplet retention). When foliar sprays were applied to monocotyledonous crops,

TWEEN™ 20 (0.1% by volume) was added.

These tests were carried out against Plasmopara viticola (PLASVI), on vines;
Phytophthora infestans lycopersici (PHYTIN), on tomatoes; Erysiphe graminis f.sp. tritici
(ERYGST) and Puccinia recondita (PUCCRT), on wheat. Each treatment was applied to
two replicate plants for Plasmopara viticola and Phytophthora infestans lycopersici. In tests
on Erysiphe graminis f.sp. tritici and Puccinia recondita two replicate pots each containing 6
to10 plants were used for each treatment. The Plasmopara viticola, Phytophthora infestans
lycopersici and Puccinia recondita plants were inoculated with a calibrated fungal spore
suspension one day after (Prev) chemical application. The Erysiphe graminis f.sp. tritici
were inoculated using a ‘shake’ inoculation technique, six hours after (Prev) chemical

application.

After chemical application and inoculation, the Plasmopara viticola, Phytophthora
infestans lycopersici and Puccinia recondita plants were incubated under high humidity

conditions and then put into an appropriate environment to allow infection to proceed, until
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the disease was reaﬂy for assessment. After chemical application and inoculation, the
Erysiphe graminis f.sp. tritici plants were put directly into an appropriate environment to
allow infection to proceed. For Plasmopara viticola, the plants were reincubated under high
humidity conditions for 24hours prior to assessjment. The time period between inoculation
and assessment vaxjjied from four to fourteen days according to the disease and environment.
However, each ind;ividual disease was assessed after the same time period for all compounds.

Assessmenis were performed on a sino,ie leaf of each of the two replicate plants for
Plasmopara vmcola For Phytophthora mfestans lycopersici, assessments were carried out on
two leaves on each of the replicate plants and a mean disease level across the two leaves was
recorded per replxgate. For Erysiphe grammw f-sp. tritici and Puccinia recondita
assessments were carried out collectively on the plants in each replicate pot.

The disease level present (that is, the ﬁercentage leaf area covered by actively
sporulating diseasa‘é) was assessed visually using the banded assessment scale shown below).
For each treatmenft, the assessed value for each replicate was then meaned before being
expressed as a per‘f‘centage of the mean level of disease present on the untreated control plants.
This calculated vzlilue is referred to as a POCQ (Percentage of Control) value.

An examﬁle of a typical calculation is as follows:

.f Mean disease Iével for treatment A = 25

i

f Mean disease level on untreated controls = 90

POCO = Mean disease level for trea-ftment A x100 = 25 x100 = 27.8
E'Mean disease level on untreated controls 90

This PO¢O value is then rounded to the nearest whole number on a 0-100% scale; in

this particular exjarnple, the POCO result wil§1 be 28.

!
i
i

11
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The POCO results are shown below.

Compound ERYSGT PHYTIN PLASVI PUCCRT
Number (foliar) (foliar)

(foliar) (foliar)

(Table) :

1(1) - 0 3 0 0
3(L) 0 0 33 0

4 (1) 0 100 100 0
5(1) 0 100 0 0

6 (1) 0 - 0 0
7(1) 0 100 100 0

8 (1) 0 0 0 0

9 (1) 100 0 3 0

ERYSGT = Erysiphe graminis tritici PHYTIN = Phytophthora infestans lycopersici
PLASVI = Plasmopara viticola PUCCRT = Puccinia recondita
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Chemical Formulaé in the Description




(X)

RO

-35.-

RO

(]
o
4
S
U]




15

20

50402
‘; -36 -

CLAIMS

. A compoumﬂ of formula (I): |

i
{

wherein R 1s hydrogen, halogen, Cy alkyl, Cy.¢ haloalkyl, Cy.¢ alkoxy, Cy.¢
haloalkoxy,_i C,.6 alkylthio, Cs.6 cycloal};jyl or C;.¢ alkoxy(C,¢)alkyl; R is hydrogen,
halogen, C 1?.6 alkyl, C,.¢ haloalkyl, cyano, nitro, CHO, CH=NOR’ , C1.6 alkylcarbonyl,
C\.s alkoxycarbonyl or C,_s alkylS(O)g; or together R' and R? form a five or six
membered éaturated or unsaturated carbocyclic ring, optionally substituted by one or
two Ci6 alkyl groups; R%is hydrogen, C 1.6 alkyl, CH»(C, 4 haloalkyl), C;.¢ alkenyl,
Cy.6 alkynyl, Cus alkoxy(Cye)alkyl, Cy.s alkylcarbonyl, Cy ¢ alkoxycarbonyl, formyl,
optionally ~c;.ubstituted phenoxycarbonyl, optionally substituted phenyl(C; 4)alkyl or
S(O),RS; R* is hydrogen, Cy.5 alkyl, Cy.¢ haloalkyl, Cy. cyanoalkyl, Cs.¢ alkenyl, Cs.s
alkynyl, C3;7 cycloalkyl, Cs¢ cycloalkyl(C.¢)alkyl, C;.¢ haloalkenyl, C;.¢ alkoxy(C;.
s)alkyl, Cy 5 carboxyalkyl, Cy.¢ alkylcarbonyl(Cyg)alkyl, Cy.¢ alkoxycarbonyl(C:.
s)alkyl, C;.;s alkylthio(Cy)alkyl, Ci¢ alkylsulfinyl(C,s)alkyl, C,¢ alkylsulfonyl(C,.
¢)alkyl, aminocarbonyl(C.¢)alkyl, Cl-(;;alkylamjnocarbonyl(cl-s)alkyl, di(C;.
s)alkylanﬁg'locarbonyl(c1<6)alky1, optiohally substituted phenyl, optionally substituted
phenyl(C 1{4)alkyl or optionally substituted heteroaryl; R’ is hydrogen, C, alkyl,
optionally ?substituted phenyl or optioﬁdly substituted phenyl(C;4)alkyl; R®is Ci¢
alkyl, Ci6 ;haloalkyl or optionally substituted phenyl; X1s Oor S;nis Qor 1; and p

and q are, independently, 0, 1 or 2.

i

o

Processes ;for making compounds of f_brmula (D as defined in claim 1.

i
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A fungicidal, insecticidal, acaricidal, molluscicidal or nematicidal composition
comprising a fungicidally, insecticidally, acaricidally, molluscicidally or

nematicidally effective amount of a compound of formula (I) and a carrier or diluent
therefor.

A method of combating and controlling fungi comprising applying to a plant, to a

seed of a plant, to the locus of the plant or seed or to the soil a fungicidally effective
amount of a compound of formula (I) as claimed in claim 1, or a composition

containing a compound of formula (I) as claimed in claim 3.

A method of combating and controlling insects, acarines, nematodes or molluscs
which comprises applying to a pest, to a locus of a pest, or to a plant susceptible to
attack by a pest an insecticidally, acaricidally, nematicidally or molluscicidally
effective amount of a compound of formula (I) as claimed in claim 1, or a

composition containing a compound of formula (I) as claimed in claim 3.

A method as claimed in claim 5 wherein the insect pests are insect pests of plants.
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COMPUESTOS QUIMICOS

La presente invencion se relaciona con derivados isotiazol, con procesos .'
|
para prepararlos, con composiciones fungicidas, insecticidas, acaricidas,
molusquicidas y nematicidas que los comprenden; con metodos para usarlos k
para combatir enfermedades provocadas por hongos (especialmente
enfermedades provocadas por hongos en las plantas) y con métodos para
usarlos para combatir y controlar plagas de insectos, acaros, moluscos y '

}
nematodos.

En WO095/31448, WO097/18198, WO098/62424 y  WO98/05670 se |
déscriben derivados isctiazol.

}
La presente invencion provee un compuesto de férmula (1):

, N s
2 3 =
B
N }
A=Y
N—S X

en donde R' es hidrégeno, halégeno, Cq. alquilo, Cys haloalquilo, Ci.6
alcoxi, Cy.5 haloalcoxi, Cy. alquiltio, Cs.7 cicloalquilo o Cy. alcoxi (C1.s) alquilo; "
R? es hidrégeno, halégeno, Cys alquilo, Cys haloalquilo, ciano, nitro, CHO, |
CH=NOR?®, C.¢ alquilcarbonilo, C1.6 alcoxicarbonilo o C1 alquilS(0)g; o juntos
R' o R? forman un anillo carbociclico saturado o insaturado de cinco o seis
miembros, opcionalmente sustituido por uno o dos grupos Ci.g alquilo; R es |
hidrégeno, C1.s alquilo, CHz(C1.4 haloalquilo), Cs.6 a!q‘uenilo= Ca alquinilo, Cy¢ |
alcoxi(Cy.g)alquilo, Cis alquilcarbonilo, Cis alcoxicarbonilo, formilo, ‘)

fenoxicarbonilo opcionalmente sustituido, fenil(Cq.4)alquilo opcionalmente |
sustituido o S(O)pRS; R* es hidrégeno, Cig alquilo, Css haloalquilo, Cis |

cianoalquilo, Cs.5 alquenilo, Ca alquinilo, Ca.7 cicloalquilo, Cs.7 cicloalquil (C1.5)
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alquilo, Cs haloalquenilo, Cys alcoxi (Cy) alquilo, Cig carboxialquilo, Cy.g |
alquilcarbonil (C4.) alquilo, C1. alcoxicarbonil (C.6) alquilo, C1.5 alquiltio (Ci.6)
alquilo, Cis alquilsulfinil (Cis) alquilo, Cis alquilsulfonil (Cy.) alquilo,
aminocarbonil (Cq) alquilo, C1s alquilaminocarbonil (Cis) alquilo, di(Cy.g) ’
alquilaminocarbonil (C1s) alquilo, fenilo opcionalmente sustituido, fenil (Cis)
alquilo opcionalmente sustituido o heteroarilo opcionaimente sustituido; R® es
hidrogeno, (Ci.) alquilo, fenilo dpcionalmente sustituido, fenil (Cy4) alquilo
opcionalmente sustituido o heteroarilo opcionaimente sustituido; R® es Cis
alquilo, C4.6 haloalquilo, o fenilo opcionalmente sustituido; Xes O o S;nes0o0 !
1,y p y q son, independientemente, 0, 10 2.
Cada porcion alquilo es una cadena lineal o ramificada y es, por ejemplo, |
metilo, etilo, n-prdpilo, n-butilo, n-pentilo, n-hexilo, iso-propilo, n-butilo, sec- ’-
butilo, iso-butilo, tert-butilo o neo-pentilo.

Haldgeno es fltor, cloro, bromo o yodo.

Los grupos haloalquilo son grupos alquilo que son opcionalmente i
sustituidos con uno 0 mas entre los mismos u otros atomos de halégeno y son, :
por ejemplo, CF3, CH,CF3 o CH,CHF».

Fenil (C1-4) alquilo es, por ejemplo, 1-fenilet-1-il, 2-fenilet-1-il, 2-fenilprop- %
2-il, 3-fenilprop-1-il, pero es preferentemente bencilo. :

El término heteroarilo se refiere a un anillo aromatico que contiene uno o ‘
mas heteroatomos (preferénfemente uno o dos heteroétomds) seleccionados 1
entre O, S y N. Entre los ejemplos de tales anillos se incluyen piridina, |

pirimidina, furano, tiofeno, tiazol, oxazol e isoxazol.
Para porciones de fenilo o grupos heteroarilo se prefiere que estén

opcionalmente sustituidos por uno o mas sustituyentes seleccionados




independientemente entre halégeno, Ci.s alquiio, Cig haloalquilo, Ci alcoxi:
(C1.6) alquilo, Cy¢ alcoxi, Cyis ha!oaléoxi, C1s alquiltio, Cq5 haloalquiltio, C.4 ‘,
alquilsulfinilo, C1. haloalquilsulfinilo, C+.¢ alquilsulfonilo, C1.¢ haloalquilsulfonilo, "
Ca.6 alquenilo, Ca¢ haloalquenilo, Cos alquinilo, Ca.7 cicloalquilo, nitro, ciano, |

COzH, Cys alquilcarbonilo, Ci alcoxicarboniio, RER®N o R™R''NC(O); en

- donde R%, R®, R" y R"" son, independientemente, hidrégeno o C1.s alquilo.

Se prefiere que R1 sea etilo 0, especialmente, metilo.

i
Se prefiere gue R2 sea hidrégeno, halégeno (especialmente cloro) o |
ciano.

Se prefiere que n sea 0.

Se prefiere que los compuestos de la invencion sean de la formula (la).

En un aspecto adicional, la presente invencién provee un compuesto de
formula (la), en donde R' es CM alquilo (especialmente metilo o etilo); R? es
hidrogeno, halbgeno (especialmente cloro o bromo) o c'iéno; o juntos R' y R? |
forman un anillo ciclopentilo, ciclohexilo o fenilo; R3}es hidrégeno, Cy.4 alquilo 1
(especialmente metilo o etilo), fenil (Ci.4) alquilo.(especialmente bencilo), Cy.4 1
alquilcarbonilo (espe'cialmente acetilo) o Ci4 alquilsulfonilo (especialmente !
metansulfonilo); R* es Cy. alquilo [opcionalmente sustituido con halégeno, Ci4
alcoxi, fenilo (el mismo opcionalmente sustituido con halégeno), CO,H, CONH;
(el miémo opcionalmente sustituido con Cy.4 alquilo), ciano, Cs cicloalquilo 0 |
CO(C14 alcoxi)], Cag alquenilo, Cis alquinilo, Cag cicloalquilo, fenilo |
[opcionalmente sustituido con halégeno, Cy.4 haloalquilo (especiaimente CF3), ‘

nitro, COzH, o ciého] o heteroarilo (especialmente piridilo o pirimidinilo)
[opcionalmente sustituido con C1.4 alquilo 0 C1.4 haloalquilo].

Los compuestos en la siguientes Tablas ilustran los compuestos de la
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invencion.

TABLA 1

Los compuestos de la Tabla 1 son compuestos de la férmula (la) en

donde R es metilo, R? es cloro, R® es hidrageno, X es oxigeno, n es 0y R* es

como se describe en la Tabla de mas abajo.

Compuesto Nro. R* 'H NMR O ppm (CDCl; salvo que se

“establezca lo contrario)

npropilc 1.0 (4 3H); 2,15 (m, 2H); 2,35 (s, 3H): 4,0 (s, 2H): 4,7 (t,

2H): 7,35 (dd, 1H); 7,85 (d, 1H): 7,95 (d, 1H); 8,15 (b, 1H) |

24-CF3-CeHs 2,4 (s, 3H); 4,1 (s, 2H); 7,5 (m, 1H), 7,8-7,9 (m, 4H); 8,5
(bd, 2H); 10,35 (s, 1H)

3metilo 2,35 (s, 3H); 4,0 (s, 2H); 4,5 (s, 3H); 7,35 dd, 1H), 7,8 (d, 1H); 7,9
(d, 1H); 8,05 (b, 1H) :

44-F-CgH,CH, (DMSO-d6): 2,35-(s, 3H); 4,05 (s, 2H): 5,8 (s, 2H): 7,0 (m,
2H): 7.4 (m, 3H): 7,8 (m, 2H); 10,9 (b, 1H)

5CFiCH, 2,4 (s, 3H); 4,0 (s, 2H); 5,3 (q, 2H); 7.4 (dd, 1H), 7,85 (d,

1H); 7,95 (d, 1H): 8,15 (b, 1H)

6n-pentilo. 0,9 (t, 3H); 1,35 (M, 4H); 2,15 (m, 2H); 2,4 (s, 3H): 4,05 (s, |

|
2H); 4,7 (t, 2H); 7,35 (dd, 1H); 7,85 (d, 1H); 7,9 (d, 1H); 8,15 (b, 1H)

72-Cl-3-CFyCeHs 24 (s, 3H); 4,05 (s, 2H); 7,45 (dd, 1H); 7,75 (dd,

1H); 7,95 (m, 3H); 8,05 (m, 1H); 8,2 (b, 1H)

81-metilpropil 0,85 (t, 3H); 1,7 (d, 3H); 2,0-2,2 (m, 2H); 2,35 (s, 3H); 4,0

(s, 2H); 4,9 (m, TH); 7,3 (dd, 1H); 7,85 (d, TH); 7,9 (d, 1H); 8,15 (b, 1H)

Qetit 1,75 (,3H); 2,35 (s, 3H); 4,Q (s, 2H); 4,8 (q, 2H); 7,35 (dd, 1H); 7,8

(b, 1H); 7,9 (d, 1H); 8,1 (b, 1H)
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

2,2-dimetilpropilo 1,05 (s, 9H); 2,4 (s, 3H); 4,05 (s, 2H); 4,55 (s,
2H); 7,35 (dd, 1H); 7,85 (b, 1H); 7,95 (d, 1H); 8,15 (b, 1H)

n-butilo
2-metilpropilo
2-metoxietilo
metoximetilo
CH,CH=C(CHs)
2-cloroetilo
alilo -
propargilo
CH,COzH
CH,CO,CHj
CH2CO,C2Hs
CH(CH3)CO-H
CH(CH3)CO,CH3
CH(CH3)CO2C2Hs
C(CHa),COzH
C(CH3)2C0O,CHs
C(CH3)2C0,C2Hs
CH,CONH;
CH(CH3)CONH,
C(CHa)chN Ha
CH2CONHCH3
CH.CON(CHz)2
CH(CH3)CONHCH;



34 CH(CH3)CON(CHa),
34 CHyCO,C(CHa)s

35 cianometilo

36 pentafluoroetilo
37 ciclopentilo

38 2-fluoroetilo

39 difluorometilo

40 2-tioetoxietilo

41 CHs-ciclopropilo
42 CH,-ciclopentilo
43 CHpciclohexilo
44 2—N0'2-C§H4

45 piridilo
46 5-CF;-2-piridilo
47 CeFs

48 4-CO,H-CgHg4

49 2-Cl-4-CN-CgHj

50 3 5-dimeti-pirimidin-2-ilo

TABLA 2

La Tabla 2 contiene 50 compuestos de la férmula (la) en donde R' es
metilo, R? es cloro, R® es metilo, X es--oxigeno, nes 0 y R* tiene el valor para el
compuesto numerado en forma correspondiénte en la Tabla 1.

TABLA 3

La Tabla 3 contiene 50 compuestos de la formula (la) en donde R! es

metilo, R? es cloro, R® es etilo, X es oxigeno, n es 0 y R* tiene el valor para el
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compuesto‘numerado en forma correspondiente en la Tabla 1.
TABLA 4

La Tabla 4 contiene 50 compuestos de la férmula (la) en donde R' es

metilo, R? es cloro, R® es bencilo, X es oxigeno, n es 0 y R* tiene el valor para

el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA S

La Tabla 5 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es cloro, R® es acetilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 6

La Tabla 6 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es cloro, R.3 es metansulfonilo, X es oxigeno, n es 0 y R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 7

La Tabla 7. c;ontiene"SO compuestos de la formula (la) en donde R' es
metilo, R? es hidrégeno, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 8

La Tabla 8 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es fluor, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor
para el compuesto‘numerédo en forma éorrespondiente en la Tabla 1.

TABLA 9

La Tabla 9 contiene 50 compuestos de la formuia (la) en donde R' es
metilo, R? es bromo, R? es hidrégeno, X es oxigeno, n es 0y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1.
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TABLA 10 '

La Tabla 10 contiene 50 compuestos de la férmula (la) en donde R es'
metilo, R? es ciano, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el valor.

para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 11 |
La Tabla 11 contiene 50 compuestos de la formula (la) en donde R’ esi,
metilo, R? es cloro, R® es hidrégeno, X es oxigeno, n es 1 y R* tiene el valor

pa'ra el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 12

La Tabla 12 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es cloro, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor para

el compuesto numerado en forma correspondiente en la Tabla 1.
) |
TABLA 13 .

La Tabla 13 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es cloro, R® es metilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 14

La Tabla 14 contiene 50 compuestos de la férmula (la) en donde R' es
etilo, R? es cloro, R® es etilo, X es oxigeno, n es 0 y R? tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1. |
TABLA 15 | . |

La Tabla 15 contiene 50 compuestos de la formula (la) en donde R' es.
etilo, R? es cloro, R® es bencilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA16




La Tabla 16 contiene 50 compuestos de la férmula (la) en donde R’ es‘i
etilo, R? es cloro, R® es acetilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1. |
TABLA 17

La Tabla 17 contiene 50 compuestos de la férmula (la) en donde R' es '
etilo, R? es cloro, R® es metansulfonilo, X es oxigeno, n es 0 y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 18

La Tabla 18 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es hidrégeno, R es hidrégeno, X es oxigeno, nes 0y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1. ‘
TABLA 19 - |

La Tabla 19 contiene 50 compuestos de la formula (la) en donde R'es
etilo, R? es flior, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor'para |

el compuesto numerado en forma correspondiente en la Tabla 1. ,
TABLA 20 S

La Tabla 20 contiene 50 compueétos de la formula (la) en donde R' es
etilo, R? es bromo, R® es hidrégeno, X es oxigeno, n es O y R* tiene el valor
para el cdmpuesto numerado en forma correspondiente en la Tabla 1. |

TABLA 21 _

La Tébla 21 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es ciano, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el valor para

|
}
l
!
el compuesto numerado en forma correspondiente en la Tabla 1. i
i

TABLA 22 |

La Tabla 22 contiene 50 compuestos de la férmula (la) en donde R' es
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etilo, R es cloro, R” es hidrogeno, X es oxigeno, n es 1y R* tiene el valor para

el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 23

t

La Tabla 23 contiene 50 compuestos de la formula (la) en donde juntos R! !
y R? forman un anillo ciclopentilo, R® es hidrégeno, X es oxigeno, nes 0y R*.

tiene el valor para el compuesto numerado en forma correspondiente en la,
!
Tabla 1.

TABLA 24

La Tabla 24 contiene 50 compuestos de la formula (la) en donde juntos R’

y R? forman un anillo ciclopentilo, R® es metilo, X es oxigeno, n es 0 y R* tiene

el valor para el compuesto numerado en forma correspondiente en la Tabla 1. |

1

TABLA 25 | |

La Tabla 25 contiene 50 compuestos de la formula (la) en donde juntos R’ },

y R? forman un anillo ciclopentilo, R® es etilo, X es oxigeno, n es 0 y R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA26 '

La Tabla 26 contiene 50 compuestos de Ia formula (la) en donde juntos R
y R? forman un anillo ciclopentilo, R® es bencilo, X es oxigeno, n es 0 y R* tiene

el valor para el compuesto numerado en forma correspondiente en la Tabia 1.
TABLA 27

La Tabla 27 contiene 50 compuestos de la formula (la) en donde juntos R’
y R? forman un anillo ciclopentilo, R® es acetilo, X es oxigeno, n es 0 y R* tiene
el valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 28

La Tabla 28 contiene 50 compuestos de la féormula (1a) en donde juntos R'
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) o . . |
y R” forman un anillo ciclopentilo, R® es metansulfonilo, X es oxigeno,nes 0y’
i

4 4
R" tiene el valor para el compuesto numerado en forma correspondiente en la '
Tabla 1.

TABLA 29 |

1

La Tabla 29 contiene 50 compuestos de la férmula (la) en donde juntos R’ |
y R? forman un anillo ciclohexilo, R? es hidrégeno, X es oxigeno, n es 0 y R* |

. . . - ]
tiene el valor para el compuesto numerado en forma correspondiente en la -
Tabla 1.

TABLA 30

La Tabla 30 contiene 50 compuestos de la férmula (la) en donde juntos R’ l
y R? forman un anillo ciclohexilo, R® es metilo, X es oxigeno, n es 0 y R* tiene el ;:
valor para el compuesto numerado en forma correspondiente en la Tabla 1. ’
TABLA 31 |

La Tabla 31 contiene 50 cdmpuestos de la formula (la) en donde juntos R’ F

y R? forman un anillo ciclohexilo, R® es etilo, X es oxigeno, n es 0 y R* tiene el l

valor para el compuesto numerado en forma correspondiente en la Tabla 1. l

TABLA 32 | |

La Tabla 32 contiene 50 compuestos de la formula (la) en donde juntos R’ "

y R? forman un anillo ciclohexilo, R? es bencilo, X es oxigeno, nes 0y R* tiene
el valor para el é:drﬁpuesto numerado en.forma correspondiente en la Tabla 1.

TABLA 33
La Tabla 33 contiene 50 compuestos de la férmula (la) en donde juntos R’
y R? forman un anillo ciclohexilo, I§3 és acetilo, X es oxigeno,nes 0y R* tiene |

el valor para el compuesto numerado en forma correspondiente en fa Tabla 1. ’l
TABLA 34 |
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La Tabla 34 contiene 50 compuestos de la formula (la) en donde juntos R’
y R? forman un anillo ciclohexilo, R® es metansulfonilo, X es oxigeno,nes 0 y :

R* tiene el valor para el compuesto numerado en forma correspondiente en la
Tabla 1. '

TABLA 35 ' !

La Tabla 35 contiene 50 compuestos de la férmula (la) en donde juntos R’
y R? forman un anillo fenilo, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 36

La Tabla 36 contiene 50 compuestos de la férmula (1a) en donde juntos R' !

y R? forman un anillo fenilo, R® es metilo, X es oxigeno, nes 0y R*tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1. |

TABLA 37

La Tabla 37 contiene 50 compuestos de la férmula (!a) en donde juntds R

y R? forman un anillo fenilo, R es etilo, X es oxigeno, n es 0y R* tiene el valor

para el compuesto numerado en forma correspcndiente en la Tabla 1. ’

TABLA 38 | | ';

La Tabla 38 contiene 50 compuéstos de la formula (la) en donde juntos R l

y R? forman un anillo fenilo, R® es bencilo, X es oxigeno, n es 0 y R? tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 39
La Tabla 39 contiene 50 compuestos de la férmula (la) en donde juntos R’
y R? forman un anillo fenilo, R® es acetilo, X es oxigeno, nes Oy R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 40
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La Tabla 40 contiene 50 compuestos de la formula (la) en donde juntos R"
y R? forman un anillo fenilo, R® es metansulfonilo, X es oxigeno, n es 0 y R*

tiene el valor para el compuesto numerado en forma correspondiente en la’
Tabla 1.

i

Los compuestos de la férmula (I) pueden hacerse por acilacién de un 5-

aminoisotiazol (1) con un acido carboxilico apropiado (lll), preferentemente en

presencia de un agente conocido de unidon tal como la 1,3-

|
3
diciclohexilcarbodiimida o la 1-(3-dimetilaminopropil)-3-etilcarbodiimida. Como 1
alternativa, el acido carboxilico (lll) puede convertirse primero en un cloruro |
acido, un anhidrido o un cloroformiato adecuado para su reaccién con una |
amina con el fin de dar una amida; tales procedimientos se describen, por ]
ejemplo, en J March, Advanced Organic Chemistry, Tercera Edicién, John
Wiley and Sons, Nueva York, 1985, paginas 370-376, y en las referencias
presentes en el mismo. |
Los 5-aminoisotiazoles (ll) son compuestos que se pueden conseguir
comercialmente o pueden ser preparados a partir de materiales iniciales
disponibles comercialmente por métodos descriptos en la literatura (véanse,
por ejemplo, C Oliver Kappe, Robert Flammang y Curt Wentrup, Heterocycles,
Vol 37 N° 3, 1616 (1994), A Adams y R Slack, J Chem Soc, 3061 (1959), y
Ronald E Hackler, Ke_nnet'W Burow Jr, Sylvester V Kaster y David | Wickisier, J
Heterocyclic Chem, 26, 1575, (1989).
Los acidos carboxilicos (lll) pueden ser preparados pos hidrélisis de sus
correspondientes ésteres (V) por los métodos descriptos en el arte. Los

ésteres pueden ser elegidos para ser hidrolizados bajo condiciones neutras,

basicas o acidicas, y las condiciones se eligen de tal forma que el sustituyente



|

R* no sea afectado por fa reaccion de hidrolisis. Los ésteres capaces de set

. !
hidrolizados en forma réapida en cualquier condicion se conocen en la literatura;

y ésteres adecuados se pueden seleccionar, por ejemplo, de la siguiente
%_

referencia: Theodor W. Greene, Protective Groups in Organic Synthesis,'l
| '

!
- Los ésteres (IV) pueden prepararse por reaccion de benzotriazoles (V) con un
r

Capitulo 5, John Wiley & Sons, New York, 1981.

compuesto R*L, en donde L es un grupo saliente adecuado tal como uni
halégeno. (Para reacciones de acoplamiento adecuadas véase, por ejemplo,a
Alan R Katritzky y Charles W Rees, Comprehensive Heterocyclic Chemistry,'l
- Pergamon Press, 1984 y las referencias alli presentes). Las reacciones tales!
como éstas pueden dar lugar a productos isoméricos. El isdbmero (IV) deseado;
usualmente se separa de los otros presentes por medio de técnicas estandar'

tales como cromatografia en columna rapida o por cristalizacion de una

v’ . ’ . . |
solucion conteniendo uno o mas solventes adecuados. '

Los benzotiiazoles (V) se pueden preparar por la diazotacion secuencial '
y la hidrélisis de la diamina acilada (V1), o por hidrélisis de una diamina acilada
(VI) para dar una diamina (VHl) que puede ser entonces diazotada. Los '
procedimientos para la formacion de benzotriazoles (V) de tales precursores
son bien conocidos en la literatura. (véase, bor ejemplo, Alan R Katritzky y
Charles W Rees, Comprehensive Heterocyclic Chemistry, Pergamon Press, '
1984 y las referencias allf incluidas) |

Las diaminas aciladas (V1) se pueden preparar por la reduccion de la 1
correspoﬁdiente nitroanilida (VIl1), que a su vez se prepara por nitracion de una “
anilida (I1X). Los proCedifnientos para realizar estas transformaciones son bien

conocidos en la literatura. (Ver, por ejemplo, las referencias dadas en J March,
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Advanced Organic Chemistry, Tercera Edicion, John Wiley and Sons, Nuevé
York, 1985). Las anilidas (IX) son conocidas en el arte y se pueden prepararé
partir de gompuestos conocidos usando procedimientos descriptos en el arte. :
Los compuestos de formula (1) en donde R® es diferente a hidrégeno, se:
pueden preparar‘por medio de la reaccién de un compuesto de formula (1) en
donde R®‘es hidrogeno con un compuesto R°L’, en donde L™ es un grupo
saliente (tal como haldgeno), en forma opcional en la presencia de una base y'}
un catalizador de transferencia de fase. Ejemplos de agentes alquilantes ."
adecuados incluyen, haluros de alquilo tales como ioduro de metilo y sulfatos".l
de alquilo tales como dimetilsulfato. Agentes acilantes adecuados incluyen*
anhidridos tales como anhidrido acético, clorurcs de acido tales como cloruroz
de acetilo o cloruro de benzoilo y cloroformiatos tales como etil cloroformiato. 3
Bases adecuadas incluyen bases organicas tales como trietilamina, piridina,
alcoxidos de metales alcalinos tales como ter-butoxido de potasio y bases |
inorganicas tales como hidruro de sodio y hidroxido de sodio. Catalizadores de ]\
transferencia de fase adecuados pueden seleccionarse usando las referencias 1
de la literatura (ver, por ejemplo, en J March, Advanced Organic Chemistry, |

" Tercera Edicion, wohn Wiley and Sons,:Nueva York, 1985, pags. 320-322 y las |
referencias alli incluidas). |
Un compuesto de formula (1) cuéndo X es azufre puede prepararse a

partir de un compuesto de férmula (i), cuando X es oxigeno, mediante la '
reaccion de dicho compuesto con 2,4-bis(4-metoxifenil)-1,3-ditia-2,4- :
difosfetan—2,4-disulfuro (reactivo de Lawesson) o pentasulfuro de fésforo enun !

solvente (tal como tolueno).

Los compuestos de féormula (1) pueden usarse para combatir y controlar
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i

infestaciones dfa plagas de insectos tales como Lepidoptera, Diptera,
Homoptera y Coleoptera, y también otros invertebrados plagas, por ejemplc},
plagas de &caros, de nematodos y de moluscos. Los insectos, los acaros, los
nematodos y los moluscos se indican colectivamente de aqui en mas coméb
plagas. Las plagas que pueden ser combatidas y controladas mediante el usc;_
de los compuestos de la invencién incluyen aquellas plagas asociadas con la
agricultura (término que incluye el crecimiento de cultivos para productos de"
comida y de fibra), con la horticultura y con la cria de animales, con Iosi
animales de compafia, con la forestacion y con el almacenamiento de‘*l
productos de origen vegetal (tales como la fruta, el grano y la madera), aquellas'l
plagas asociadas con el dafio a estructuras hechas por el hombre y con Ial‘

transmision de enfermedades al hombre y a los animales.

I
|
Los ejemplos de especies que pueden ser controladas por los '
compuestos de formula (1) incluyen: Myzus persicae (pulgén), Aphis gossypii 1

(pulgdn), Aphis fabae (pulgén), Lygus spp (chinche), Dysdercus spp (chinche '

!
i

del algodoén), Nilaparvata lugens (saltamontes), Nephotettixc incticeps '

(saltamontes), Nezara spp (chinche de olor), Euschistus spp (chinche de olor),
Leptocorisa spp (chinche de olor), Frankliniella occidentalis (trip), Thrips spp ',‘
(trip), Leptinotarsa decemlineata (escarabajo de la papa de Colorado), |
Anthonomus grandis (gorgqjo), Aonidiella spp (cochinilla), Trialeurodes spp
(mosca blanca), Bemisia tabaci (mosca blanca), Spodoptera littoralis (oruga
marchadora de:l é1godén), Heliothis virescens (oruga del tabaco), Helicoverpa
armigera (oruga del algodén), Pieris brassicae (mariposa blanca), Plutella
xylostella (polilla espalda de diamante), Agrotis spp (oruga cortadora), Chilo

suppressalis (taladro del arroz), CHértiocétes terminifera (langosta), Diabrotica

l };’

). "\
7

: :’ ™ ‘f!

t



| A
20 : %\
| Ao

,‘*
o~
T

i

spp (taladros de las raices), Panonychus ulmi (acaro rojo europeo),

Panonychus citri (4caro rojo de los citricos), Tetranychus urticae (acaro de dos
i

manchas), Tetranychus cinnabarinus (acaro carmin), Phyllocoptruta oleivora

(écarp pardo de los citricos), Polyphagotarsonemus latus (4caro ancho);
Brevipalpils spp (ééaro chato), Liriomyza spp (oruga minadora de las hojas);
- Musca domestica (mosca doméstica), Aedes aegypti (mosquito), Anopheles
- spp (mosquito), Culex spp (mosquito), Blattella germanica (cucaracha),"i

Periplaneta americana (cucaracha), Blatta orientalis (cucaracha), Ostriniai
" -nubilalis (taladro europeo del maiz), Meloidogyne spp (nematode de los nudos“'

de las raices), -Globodera spp y Heterodera spp (nematode de cistos),‘.
Pratylenchus spp (nematode de las lesiones) y Deroceras reticulatum (babosa). :’

Ejemplos adicionales incluyen insectos que afectan en forma adversa la salud .

del publico y de los animales. = - "

Los compuestos de féormula () son también fungicidas activos y pueden .
usarse para controlar uno o mas de los siguientes patbégenos: Pyricularia '
oryzae (Magnaporthe grisea) en arroz y trigo y otras Pyricularia spp en otros |
hospedadores; Puccinia recondita, Puccinia striiformis y otros hongos en trigo,
Puccinia hordei, Puccinia striiformis y otros hongos en cebada, y hongos en
otros hospedadores (por ejemplo, pasto, avena, café, peras, manzanas, !
manies, remolacha, verduras y plantas ornamentales); Erysiphe cichoracearum
en cucurbitas (por ejemblo, melén); Erysiphe graminis (musgo polvoriento) en
cebada, trigo, avena y pasto, y otros musgos polvorientos en varios
hospedadores, tales como Sphaerotheca macularis en lupulo, Sphaerotheca
fuliginea en cucurbitas (por ejemplo, pepino), Leveillula taurica en tomates,

radicheta y pimié'r_i‘ta verde, Podosphaera leucotricha en manzanas y Uncinula




} | , %%\&
709

necator en enredaderas; Cochliobolus spp, Helminthosporium spp, Drechsle;ra
spp (Pyrenophora spp), Rhynchosporium spp, Mycosphaerella graminicola
(Septoria ftriticiy 'y Phaeosphaeria nodorum (Stagonospora nodorum)],
Pseqdocercosporella herpotrichoides y Gaeumannomyces graminis en cereales
(por ejemplo, trigo, centeno, avena), pasto y otros hospedadores; Cercosporé
- arachidicola y Cercosporidium personatym en manies y otras Cercospora sp;;
- en otros hospedadores, por ejemplo, remolacha, bananas, soja y arroz; Botrytié
pinerea (moho "gris) en tomates, frutillas, verduras, enredaderas y otrosi
hospedadores, y otras Botrytis spp en otros hospedadores; Alfernaria spp en,
verduras (por ejemplo, zanahorias), aceite de colza, manzanas, tomates,“;
papas, cereales (por ejemplo, trigo) y otros hospedadores; Venturia spp;.

t

(incluyendo Venturia inaequalis (costra)) en manzanas, peras, fruta de hueso, ,
nueces de los {érboles y otros hospedadores; Cladosporium spp en una I\'
variedad de hospeiclladores, incluyendo cereales (por ejemplo, trigo) y tomates;
Monilinia spp en fruta de hueso, nueces de los arboles y otros hospedadores; |
Didymella spp en tomates, pasto, trigo, cucurbitas y otros hospedadores;
Phoma spp en aceite de colza, pasto, arroz, papas, trigo y otros hospedadores;
Aspergillus spp y Aureobasidium spp en trigo, plantas lefiosas y otros |
hospedadores; Ascochyta spp en arvejas, trigo, centeno y 6tros hospedadores; '

Stemphylium spp (Pleospora spp) en manzanas, peras, cebollas y otros 3

hospedadores; enfermedades de verano (por ejemplo, hongo amargo

(Glomerella cingulata), hongo negro o hongo manchador de hojas
(Botryosphaeria obtusa), hongo manchador de la fruta de Brooks
(Mycosphaerella pomi), moho Cedar de la manzana (Gymnosporangium

juniperi-virginianae), moho manchado (Gloeodes pomigena), mancha de mosca
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(Schizothyrium pomi) y hongo blanco (Botryosphaeria dothidea)) en manzanas
y peras; Plasmopara viticola en enredaderas; otros mohos infecciosos, talel“s
como Bremia lactucae en lechuga, Peronospora spp en soja, tabaco, cebollas y
otros  hospedadores,  Pseudoperonospora  humuli en lGpulo y
Pseudoperonospora cubensis en cucurbitas; Pythium spp (incluyendo Pythium
ultimum) en pasto y otros hospedadores; Phytophthora infestans en papas ;{
tomates, y otras Phytophthora spp en verduras, frutillas, palta, pimienta,ii
ornamentales, tabaco, cacao y otros hospedadores; Than’atephorus cucumeris]"
en arroz y pasto, y oras Rhizoctonia spp en varios hospedadores tales como;
trigo y centeno, manies, verduras, algodén y pasto; Sclerotinia spp en pasto,)g
manies, papas, aceite de colza y otros hospedadores; Sclerotium spp en pasto,§
manies y otros hospedadores; Gibberella fujikuroi en arroz; Colletotrichum spp ,
en una variedad de hospedadores, incluyendo pasto, café y verduras; ’
Laetisaria fuciformis en pasto; Mycosphaerella spp en bananas, manies,
citricos, pecanas, papaya y otros hospedadores; Diaporthe spp en citricos, "‘
soja, meldn, peras, lupino y otros hospedadores; Elsinoe spp en citricos, |
enredaderas, acéiiunas, pecanas, rosas y otros hospedadores; Verticillium spp 1'
en una variedad de hospedadores, incluyendo lipulo, papas y tomates; |
Pyrenopeziza spp en aceite de colza y otros hospedadores; Oncobasidium
theobromae en cacao c‘ausando‘m"Ljért'e vascular, Fusarium spp, Typhula spp, |
Microdochium nivale, Uéti/ago spp, Urocystis spp, Tilletia spp y Claviceps
purpurea en una variedad de hospedadores, pero en particular en trigo, |
centeno, pasto y maiz; Ramularia spp en remolacha, centeno y otros

hospedadores; enfermedades pos cosecha, particularmente sobre fruta (por

ejemplo, Penicillium digitatum, Penicillium italicum y Trichoderma viride en
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naranjas, Collefotrichum musae y Gloeosporium musarum en bananas |

y

1

Botrytis cinerea en uvas); otros patdgenos en enredaderas, notablemente

Eutypa lata, Guignardia bidwellii, Phellinus igniarus, Phomopsis viticola';

!

Pseudopeziza tracheiphila y Stereum hirsutum; otros patégenos en arboles (pot
ejemplo Lophodermlum sedijtiosum) o de lefia, notablemente Cephaloascus
fragrans, Ceratocyst/s spp, Ophicstoma piceae, Penicillium spp, Tnchoderma
- pseudokoningii, Trichoderma viride, Trichoderma harzianum, Aspergillus n/gera
Leptographium lindbergi y Aureobasidium pullulans; y vectores fungicos de
enfermedades virales (por ejemplo, Polymyxa graminis en cereales como el'

vector del virus mosaico amarilio del centeno (BYMV) y Polymyxa betae en

!
remolacha como el vector de rhizomania). _ ‘

Un compuesto de férmula (I) puede estar localizado acropética, ’5
basipética o localmente en un tejido vegetal para que sea activo contra uno o
mas hongos. Aun mas, un Cqmpuesto de formula (1) puede ser lo |
suficientemente volatil como para ser activo en la fase vapor contra uno o mas
hongos en la planta. , I

La invencién provee entonces un método para combatir y controlar
insectos, acaros, nematodos 0 moluscos que comprende aplicar una cantidad
efectiva para la eliminacién de insectos, de acaros, de nematodos o de “
moluscos de un compuesto de formula (1), o de una composicion que contiene |
un compuesto de formula (1), a una plaga, al sitio de una plaga o a una planta |
susceptible de ser atacada por una plaga, un método para combatir y controlar :

hongos que comprende aplicar Una cantidad efectiva para la eliminacion de 1
)
hongos de compuesto de férmula (l), o de una composic@én que contiene un

compuesto de formula (1), a una planta, a la semilla de una planta, al sitio de la '-
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planta o de la semilla, al suelo o a cualquier medio de crecimiento (por ejempla,

una solucion nutritiva). Los compuestos de formula (1) se usan preferiblementé

contra insectos, acaros, nematodos$ u hongos.

i
)

El término “planta”, como se lo usa en la presente documentacién;
incluye retofios, arbustos y arboles. Ademas, el método fungicida de I

|

invencién incluye tratamientos protectores, curativos, sistémicos, erradicadores:
y antiesporulantes.

|

Como fungicidas, los compuestos de formula (I) se usan preferiblementei

para propositos agricolas, horticolas o decorativos bajo la forma de una,
composicion. ]"
Para aplicar un compuesto de formula () como un insecticida, un |
acaricida, un nematicida o un molusddicidé a una plaga, al sitio de unaplagao '
a una planta susceptible de sér atacada por una plaga, o como un fungicida a !
una planta, a la semilla de una planta, al sitio de la p|anté o de la semilla, al
suelo o a cualquier otro medio de crecimiento, se formula comunmente un
compuesto de formula (1), un diluyente o un vehiculo adecuado inerte, vy, |
opcionalmente, un 'agente activo en superficie. Los agentes activos en
superﬁciew son Aswu'stancias quimiéas que son capaces de modificar las
propiedades de una interfase (por ejemplo, de una interfase sélido/liquido, ;
liquidof/aire o liquido/liquido) disminuyendo la tension interfacial y conduciendo
asi a cambios en otras propiedades (por ejemplo, la dispersion, la
emulsificacion y el humedecimiento). Se prefiere que todas las composiciones I\‘
(tanto las formulaciones solidas como las liquidas) comprendan, en peso, de ’,
: \

|

0,0001 a 95 %, mas preferiblemevnte de 1 a 85 %, por ejemplo, de 5 a 60 %, de

un compuesto de férmula (l). La composiciéon de usa generalmente para el



control de plagas o de hongos, de manera que el compuesto de formula (I) sé

aplica a una tasa de 0,1 g a 10 kg por hectarea, preferiblemente de 1 g a 6 kQ

por hectarea, mas preferiblemente de 1 g a 1 kg por hectarea.

~Cuando se lo emplea en una cobertura para semillas, se usa el
compuesto de formula (1) a una tasa de 0,0001 g a 10 g (por ejemplo, de 0,001
g a0,05g), preferiblemente de 0,005 g a 10 g, méas preferiblemente de 0,005 g,
I

a4 g, por kilogramo de semilla. f‘
En otro aspecto, la presente invencién provee una composicién’,

i

insecticida, acaricida, nematicida, moluscicida o fungicida que comprende una!
|

cantidad efectiva para la eliminacion de insectos, de &caros, de nematodos, de “

moluscos o de hongos de un compuesto de férmula (), y un vehiculo o un:

1

diluyente para el vﬁiismo. La composicion es preferiblemente una composicién '
insecticida, acaricida, nematicida o fungicida.

Las composiciones pueden elegirse entre una cantidad de tipds de
formulacién, incluyendo polvos esparucibles (DP), polvos solubles (SP), granulos
solubles en agua (SG), granulos dispersables en agua (WG), polvos
humedecibles (WP), granulos (GR) (de liberacion rapida o lenta), concentrados
solubles (SL), liquidos miscibles con aceites (OL), liqhidos de volumen ultra
bajo (UL), concentrados emulsificables (EC), emulsiones (tanto de aceite en
agua (EW) como de agua en aceite (EO)), concentrados en suspension (SC),
aerosoleé, compc-)siciones de nieﬂla/humo, suspensiohes en capsulas (CS) y
formulaciones para el tratamiento de semillas. El tipo de formulacion elegido en
cada caso dependera del propésito particular planeado y de las propiedades

biolégicas del compuesto de formula (1).

Los polvos esparcibles (DP) pueden prepararse mezclando un

| 25 " /}\é
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AN
compuesto de f'é'rmula (I) con uno o mas diluyentes sélidos (por ejerﬁplo,
arcillas naturales, caolina, pirofilita, bentonita, alimina, montmorilloﬁita,
kieselguhr, tiza, tierras de diatomeas, fosfatos de calcio, carbonatos de calci"p y
de magnesio, azufre, cal, harinas, talco y otros vehiculos soélidos orgénico% e
inorgénic‘os), y moliendo mecénicamente la mezcla hasta dar un polvo fino.
Los polvos solubles (SP) pueden prepararse mevzclando un compues;to
de formula (I) con una o méas sales inorganicas solubles en agua (tales corﬁo
bicarbonato de sodio, carbonato de sodio y sulfato de magnesio), 0 con uno!‘,,o
mas solidos organicos solubles en agua (tales como los polisacaridos), y
opcionalmente, con uno o més agentes humectantes,.con uno o mas agente:%

dispersantes o con una mezcla de dichos agentes para mejorar Ig

dispersibilidad/solubilidad en agua. La mezcla se muele luego para dar un;i‘

polvo fino. Pueden granularse también composiciones similares para dar:
granulos solubles en agua (SG).

i

Los polvos humedecibles (WP) pueden prepararse mezclando un ll\
compuesto de férmula (l) con uno o mias diluyentes o vehiculos sélidos, con |
uno o mas agentes humectantes y, preferiblemente, con uno o0 mas agentes ;
dispersantes, v, opcionalmente,'-con uno 0 mas agentes suspensores para
facilitar la dispersion en liquidos. La mezcla se muele luego para dar un polvo

fino. Pueden granularse también composiciones similares para dar granulos

dispersables en agua (WG). ‘
Los granulos (GR) pueden formarse granulando una mezcla de un

compuesto de férmula (1) y uno o mas diluyentes o vehiculos sélidos en polvo,

_ |
o a partir de. granulos vacios previamente formados, absorbiendo un

compuesto de formula (1) (o una solucién del mismo en un agente adecuado)
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i
i

en un material granular poroso (tal como pumita, arcillas de atapulgita, tierta de

Fuller, kieselguhr, tierras de diatomeas o granos de maiz molidos) o
i

adsorbiendo un compuesto de formula (I) (o una solucion del mismo ef un
agente adecuado) en un tercer material de nlcleo duro (tal como afena,
silica{o, carbonatos, sulfatos o fosfatos minerales), y secando si res:;ulta
necesario. Los agentés que se usan cominmente para ayudar en la absor%:ic’m

o en la adsorcion incluyen solventes (tales como solventes aromaticos y

alifaticos de petroleo, alcoholes, éteres, cetonas y ésteres) y agentes adhesivos

(tales como polivinil acetatos, polivinil alcoholes, dextrinas, azlcares y aceiites
. . .y : . oy ' |

vegetales). Pueden incluirse también uno o mas aditivos diferentes en los

granulos (por ejemplo, un agente emulsificador, un agente humectante o 1un

agente dispersante). : i

1

Los concentrados dispersables (DC) pueden prepararse disolviendo Un

. . e !
compuesto de férmula (!) en agua o en un solvente organico, tal como una

cetona, un alcohol o un éter de glicol. Estas soluciones pueden contener un

agente activo en superficie (por ejemplo, para mejorar la dilucién en agua *Io

i
i
i

Los concentrados emulsificables (EC) o las emulsiones de aceite en

para evitar la cristalizacion en un tanque de rociado).

agua (EW) p'uedeh' prepararse disolviendo un compuesto de formula (1) en uh
solvente organico (que contiene opcionaimente uno o mas agente#
humectantes, uno o mas agentes emulsificadoreé o una mezcla de dichos
agentes) y, para una emulsién, adicionando sucesivamente, con agitaciéon de
corte fuerte, la mezcla a agua (que puede contener uno 0 mas agente§

humectantes, uno o mas agentes emulsificadores o una mezcla de dichos:

agentes). Los solventes organicos adecuados para su uso en los ECs incluyen:

|
i
i
1
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. . . l
cetonas (tales como ciclohexanona o metilciclohexanona) y alcoholes (tales
como alcohol bencilico, alcohol furfurilico o butanol). Los solventes adecuados

para su uso en los ECs o EWs incluyen aceites vegetales, pirrolidonas N-

sustituidas, éteres glicdlicos, hidrocarburos clorados (tales como

1

clorobencenos) y solventes aromaticos (tales como alquilbencenos o

alquilnaftalenos). '

;

Los concentrados "en suspension (SC) pueden comprerider
suspensiones acuosas o no acuosas de particulas sdlidas insolubles ﬁnaménte
divididas de un compuesto de férmula (I). Los SCs pueden prepara“,rse
moliendo con balén o con esferas el compuesto sélido de férmula (I) en l:un
medio adecuado, opcionalmente con uno 0 mas agentes dispersantes, péra
producir una suspension fina de particulas del compuesto. Pueden incluirse 'gen
la compaosicién uno o mas agentes humectantes y puede incluirse un agen}te

suspensor para reducir |a tasa a la cual se establecen las particulas. Co

'_
Las formulaciones de aerosol comprenden un compuesto de formula (I)

y un propelente adecuado (por ejemplo, n-butano). Puede disolverse 1;0
dispersarse también un compuesto de formula (I) en un medio adecuado (p&r
ejemplo, agua o un quuido'miscible con agua, tal como n-propanol) paré

' !
proveer composiciones que pueden ser usadas en bombas de rocio no

presurizadas de accién manual.

!
!

Puede mezclarse un cdmpuesto de formula (1) en estado seco con ung

mezcla pirotécnica con el fin de formar una composicién adecuada para

|
generar, en un espacio cerrado, un humo que contenga el compuesto. ‘

)

Las suspensiones de cépsulas (CS) pueden prepararse de una forma:

~ . . . !
similar a la preparacién de formulaciones EW con un estado adicional de:
i
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polimerizacion, de manera que se obtiene una suspension acuosa de gotas de

E aceite, en la cual cada gota de aceite esta encapsulada por una cubierta

‘ polimérica y contiene un compuesto de foérmula (I) y, opcionalmente, un
t

vehiculo o un diluyente del mismo. Las composiciones pueden proveer la

liberacion contrclada del compuesto de férmula (I) y pueden usarse para el

tratamiento de semillas. Puede formularse también un compuesto de formula (1)

1

en una matriz polimérica biodegradable para proveer una liberacion lenta y
1

1
. |

. . » g . |

Una composicion puede incluir uno o mas aditivos para mejorar el
!

controlada del compuesto.

desempefio bioldgico de la composicidn (por ejemplo, mejorando : el

humedecimiento, la retencién o la distribucién en superficies, la resistencia 3 la

lluvia en superficies tratadas, o la asimilaciéon y la movilidad de un compuesto
de formula (). Tales aditivos incluyen agentes activos en superficie, agregados
de rocio basados en aceites, por ejemplo, algunos aceites minerales o aceités
vegetales naturales (tales como aceite de soja y aceite de semilla de colza),\i'y
mezclas de éstos con otros coadyuvantes bio-mejoradores. | ,
Puede formularse también un compuesto de formula () para su uso eh

1
el tratamiento de semillas, por ejemplo, como una composiciéon en poivo,
incluyendo un polvo para el tratamiento seco de semilias (DS), un polvo soluble
en égua (SS) 6 un polvo dispersable en agua para un tratamiento con jarabe"}
(WS), o como una compésic‘ién liquida, incluyendo un concentrado fluido (FS),I'«1
una solucion (LS) o una suspensién en capsula (CS). Las preparaciones de’;
DS, SS, WS, FS y las composiCiones de LS son muy similares,l‘l

i

respectivamente, a las preparaciones de DP, SP, WP, SC y a las!

i

composiciones de DC descriptas con anterioridad. Las composiciones para el
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tratamiento de semillas pueden incluir un agente para asistir en la adhesidén de

la composicion a la semilla (por ejemplo, un aceite mineral).

1

Los agentes humectantes, dispersantes y emulsificadores pueden sér de

tipo catidnico, anfotérico o no idnico. ‘

!
i

Los agentes adecuados de tipo catiénico incluyen compuestos, de

amonio cuaternario (por ejemplo, bromuro de cetiltrimetil amonio), imidazolinas
. :
y sales de amina. |
Los agentes anionicos adecuados incluyen sales de metales alcalinos de
acidos grasos, sales de monoésteres alifaticos de 4cido sulfrico (por ejemplo,
lauril sulfato de sodio), sales de compuestos aromaticos sulfonados (ﬁ?or

ejemplo, dodecilbencensulfonato de sodio, sulfonato de butilnaftaleno)“ y
mezclas de sulfonatos de sodio de diisopropil y trimetil naftaleno), sulfatos é;je
éter, sulfatos de alcoholes de éteres (por ejemplo, sulfato de lauret-3 sodic‘?),
carboxilatos de éter (por ejemplo, carboxilato de lauret-3 sodio), ésterés ci)e
fosfato (productos de la reaccidn entre uno o mas alcoholes grasos y écidio
fosforico (predominantemente monoésteres) o pentdxido de fésfof_o

(predominantemente diésteres), por ejemplo, la reaccibén entre alcohol laurilico

'

y acido tetrafosforico, adicionalmente puede etoxilarse estos productos),

sulfosuccinamatos, sulfonatos de parafina o de olefina, tauratos vy

lignosulfonatos. » |

i
i
!

Los agentes adecuados de tipo anfotérico incluyen las betainas, los

propionatos y los glicinatos. | 1
Los age.ntes’adecuados dé tipo no iénico incluyen los productos de la’

f

condensacion de 6xido de etileno con alcoholes grasos (tales como alcohol:

oleilico o alcohol cetilico) o con alquilfenoles (tales como octilfenol, nonilfenol u
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octilcresol), ésteres parciales derivados de acidos grasos de cadena larga‘i.o de
anhidridos de hexitol, productos de la condensacién de dichos ésiyiferes
parciales con 6xido de etileno, polimeros en bloque (que comprenden éxid“;o de
etileno y oxido de propileno), alcanolamidas, ésteres simples (por ejerﬁplo,
ésteres de polietilen glicol de acidos grasos) o sus derivados etoxilados; 6xli,\dos
de amina (por ejemplo, 6xido de laurii dimetil amina); y lecitinas. l
Los agentes suspensores adecuados incluyen coloides hidrofilicos (téles

como polisacaridos, polivinilpirrolidona o carboximetilcelulosa de sodio) y

arcillas de condensacion (tales como bentonita o atapulgita).

il
!

Puede aplicarse un compuesto de férmula (I) por medio de cualquiera ‘,'de

los métodos de aplicacién conocidos para aplicar compuestos pesticidas’t 0
fungicidas: Por ‘ejemplo, puede aplicarselo formulado o sin formular, a Iljas
plagas o a los sitios de las plagas (tales como un habitat de las plagas, o a uﬁa
planta en crecimiento que puede se afectada pdr las plagas) o a cualquier parte
de la planta, incluyendo el follaje, los tallos, las ramas o las raices, a la semilla
ante de plantarla, o a otro medio en el cual estén creciendo las plantas o donde
|

se las vaya a plantar (tal como el suelo que rodea las raices, el suelo en
general, el agua dé" riego o los sistemas hidropénicos de cultivo), en forma
directa o por medio de rocio, de polvo, por volcado, como crema 0 como uné
formulacion de pasta, como vapor o a través de su distribucion y de su,
incorporacion a una composicion (tal como una composicién granular o como!

}

una composicion empagquetada en una bolsa soluble en agua) en el ambiente

del suelo o en el agua.

}
Puede inyectarse también un compuesto de férmula (1) en las plantas o |
)

puede rociarselo sobre la vegetacion usando técnicas electrodindmicas de |
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rocio u otros métodos de bajo volumen, o aplicarselo por medio de sistemas de

. L] .’ ’ l
irrigacidn terrestre o aérea.

)
1

Las composiciones para su UusO como preparaciones acuésas
(soluqiones o dispersiones acuosas) se suplen generaimente bajo la formé de
un . concentrado que contiene una alta proporcion del ingrediente aciivo’,

\
agregandose el concentrado al agua antes de usarlo. Se requiere comanme:nte
- que estos concentrados, que pueden incluir SLs, SCs, ECs, EWs, SGs, S‘_‘Ps,
WPs, WGs y CSs, resistan el almacenamiento por periodos prolongadoé; Y,

después de tal almacenamiento, que sean capaces de mezclarse con agua

para formar preparaciones acuosas que permanezcan homogéneas por un
tiempo suficiente como para permitirles ser aplicadas por medio de un equipo
convencional de rocio. Tales preparaciones acuosas pueden contener

cantidades variables de un compuesto de formula (1) (por ejemplo, de 0,0001 ";a

!

10 % en peso), dependiendo del propésito para el cual quiera usarselas. =~

b
1

Puede usarse un compuesto de férmula (1) en mezclas con fertilizadores
(por ejemplo, fertilizadores con nitrégeno, con potasio o con fésforo). Los tipos
adecuados de formulacidn incluyen granulos de fertilizador. Las mezclas

contienen adecuadamente hasta un 25 % en peso del compuesto de férmula

b

(). |

1
i

La invencién provee entonces una composicion fertilizadora que’

}

comprende un fertilizador y un compuesto de férmula (1). !
Las composiciones de esta invencion pueden contener otros!
compuestos que tengan actividad biologica, por ejemplo, micronutrientes o

compuestos que tengan una actividad fungicida complementaria o que posean

actividad de regulacion del crecimiento vegetal, herbicida, insecticida, |
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nematicida o acaricida. '

1
l

Mediante la inclusién de otro fungicida, la composicion resultante pgede
tener un mayor espectro de actividad o.un mayor nivel de actividad intrin%seca
que el compueSto de férmula (1) por si solo. Ademas, el otro fungicida pdede

tener un efecto sinergistico sobre la actividad fungicida del compuestd de
- férmula (1). ‘,

El compuesto de férmula (1) puede ser el tnico ingrediente activo de la

composicion o puede estar mezclado con uno o mas ingredientes activos

adicionales tales como un pesticida, un fungicida, un sinergista, un herbicida o

'

un regulador del cr,eéimiento vegétal, cuando resulte apropiado. Un ingrediente
activo adicional puede proveer una composicién que tenga un mayor espec;;ro
de actividad o una mayor persistencia e un lugar, que sinergice la 'actividadiy 0
complemente la actividad (por ejemplo, aumentando la velocidad del efecto"]o
sobrepasando la repelencia) del compuesto de féormula (I),‘ 0 puede ayudar‘la
evitar o prevenir el desarrollo de resistencia a componerites individuales. L[EI

ingrediente activo particular dependera de la utilidad pretendida de la
composicion. ' |
)

Los ejemplos de pesticidas adecuados incluyen los siguientes: '

i
!

a) Piretroides, tales como permetrina, cipermetrina, fenvalerato, esfenvalerato‘,_

deltametrina, cihalotrina (en particular, lambda-cihalotrina), bifentrina,

'

fenpropatrina, ciflutrina, teflutrina, piretroides seguros para peces (por ejemplo,
etofenprox), piretrinas naturales, tetrametrina, s-bioaletrina, fenflutrina,".‘

praletrina o carboxilato de 5-bencil-3-furiimetil-(E)-(1R, 38)-2,2-dimetil-3-(2-}"

oxotiolan-3-ilidenrnetil) ciclopropano;

b) Organofosfatos tales como, profenafos, sulprofos, acefato, metil paration,



metil-azinfos, s-metil demeton, heptenofos, tiometon, fenamifos, monocrotofos,
profenofos, friazofos, metamidofos, dimetoato, fosfamidon, malatién, clorpirifos,

fosalona, terbufos, fensuifotion, fonofos, forate, foxim, metil-pirimifos,a etil-

pirimifos, fenitrotién, fostiazato o diazinén; |
1

c) Carbamatos (incluyendo carbamatos de arilo) tales como pirimicarb,

triazamato, cloetocarb, carbofurano, furatiocarb, etiofencarb, aldicarb, t‘iofu"_rox,

carbosulfano, bendiocarb, fenobucarb, propoxur, metomil u oxamil; |

i
d) Benzoil ureas tales como diflubenzurona, triflumurona, hexaflumurona,
4_ : i
fllifenoxurona o clorfluazurona;

1

1
e) Compuestos organicos - de estafio tales como cihexatina, oxido 'de
fenbutatina o azociclotina; | '

!
4

f) Pirazoles tales como fipronil, tebufenpirad y fenpiroximato; '

}

g) Macrdlidos tales como avermectinas o milbernicinas, por ejemplo,

abamectina, benzoato de emamectina, ivermectina, milbernicina, spinosad. o
azadiractina;

!
i

}
h) Hormonas o feromonas;

)
!

i) Compuestos organoclorados tales como endosulfano, hexacloruro de

benceno, DDT, clordano o dieldrina;

j) Amidinas tales como clordimeform o amitraz; ;
k) Agentes fumigadores tales como cloropicrina, dicloropropano, bromuro de"a
metilo o metam; .

1
1

acetamiprid,
i
nitenpiram o tiiametoxam;

[) Compuestos de cloronicotinilo tales como im‘idacloprid,

m) Diacilhidrazines, tales como tebufenozida;

n) Esteres de difenilo tales como diofenolan o piriproxifeno;



0) Indoxacarb; ';
»p) Clorfenapir; o "'.,
\
q) Pimetrozina. | ‘»‘
Ademas de las clases mayores de pesticidas que se indiéaron
, )
anteriormente, pueden emplearse en al composicion otros pesticidas il'que
- tengan blancos particulares, si resultan apropiados para la utilidad pretendida
- de la composicion. Por ejemplo, pueden emplearse insecticidas selectivos p‘iara
cultivos particulares, por ejemplo, insecticidas especificos para taladros.(talles
; : ,
como cartap) o insecticidas especificos para szltamontes para su uso so&;)re
arroz. Como alternativa, pueden incluirse insecticidas o acaricidas especifidos
para éspecies/estadios especificos de insectos en las composiciones (ﬁyor
ejemplo, ovo-larvicidas acaricidas tales como clofentezina, ﬂubencimin;,_a,
hexitaiazox o tetradifon; motilicidas acaricidas tales como dicofol o propargit‘a;
acaricidas tales como bromopropilato o clorobencilato; o reguladores dél
crecimiento tales como hidrametilnon, ciromazina, metopreno, clorfluazuro o

diflibenzuro). - - | ';

Los ejemplos de compuestos fungicidas que pueden incluirse en Ié)
composicion de la  invencibn  son (E)-N—metil-2-(2-fenoxifenil)-Z%
metoxiiminoacetamida, (E)-N-metil-2-{2-(2,5- dimetiilfenoximeti) fenil]-Z-metoxi-l
iminoacetamida, acido (RS)-1-aminopropil-fosfénico, (RS)—4-(4-clorofeniI)-2-t:,’
fenil-2-(1H-1,2,4-triazol-1-iimetil)butironitrilo, (Z)-N-but-2-eniloximetil-2-cloro- i;
2' 6'-dietilacetanilida, 1-(2-ciano-2-metoxiiminoacetil)-3-etil urea, 4-(2,2-difluoro- ‘1\
1,3-benzodioxol-4-il)-pirrol-3-carbonitrilo, 4-bromo-2-ciano-N,N-dimetil-6- |

trifluorometil-bencimidazol-1-sulfonamida, acido 5-etil-5,8-dihidro-8-oxo(1,3)-

dioxol-(4,5-g)quinolina-7-carboxilico, ) - a-[N-(3-cloro-2,6-xilil)-2-metoxi-
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acetamido]-y-butirolactona,  N-(2-metoxi-5-piridil)-ciclopropan carboxanﬁida,
acibenzolar (CGA245704), alanicarb, aldimorph, anilazina, azaconaizol,

azoxistrobina, benalaxil, benomil, biloxazol, bitertanol, blasticidina | S,

+

bromuconazol, bupirimato, butenacor, butiobate, captafol, captan, carbendazim,
clorhidrato de carbendazim, carboxina, carpropamid, carvona, CGA413)‘96,
CGA41397, chinometionato, cloroneb, clorotalonilo, clorozolinato, clozilac?‘:)n,
compuestos que contienen cobre tales como oxicloruro de cobre, oxiquinolato
de cobre, sulfato de cobre, talato de cobre y mezcla de Bordeatix,
c:icloheximida, cymoxanilo, ciproconazol, ciprodinilo, ciprofuram, debacarb, 1,1'—
didxido de di-2-piridil disulfuro, diclofluanid, diclone, diclobutrazol, diclomeziné,
dicloran, cloruro de didecil dimetil amonio, dietofencarb, difenoconazé,l,
difenzoquét, diflumetorim, tiofosfato de O, O—-di—iso—pvropil—S-bencildl,
dimefluazol, dimetconazol, dimetomorf, dimetirimol, diniconazol, dinocap”’,
dipiritiona,” ditalimfos, ditianon, doderﬁorf, dodina, doguadina, edifenfos}
epoxiconazol, etaconazol, etirimol, etoxiquin, etil (Z)—N-—bencil—N-([metil(metili‘i
tioetilidenamino-oxicarbonil)aminoltio)--alaninato,  etridiazol, famoxadona,i
fenaminosulf, fenapanil, fenarimol, fenbuconazol, fenfuram, fenhexamid,{_
(KBR2738), fenpiclonil, fenpropidin, fenpropimorf, fentin acetato, fentin",
hidroxido, ferbamZ ferirnzone, fluazinam, fludioxonil, flumetover, fluoroimida, ",
fluquinconazol, ﬂuéiiézol, flutolanil, flutriafol, folpet, fuberidazol, furalaxil, y"._
furametpir, furconazole-cis, guazatine, hexaconazol, hidroxiisoxazol, himexazol,

imazalil, imibenconazol, ipconazol, iprobenfos, iprodiona, isopropanil butil

carbamato, isoprotiolano, kasugamicina, metil-kresoxim, LY186054, LY211795, "'

LY248908, mancozeb, maneb, mefenoxam, mepanipirim, mepronil, metalaxil,

metconazol, metiram, metiram-cinc, metominostrobin, metsulfovax,

~
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miclobutanil, neoasozina, dimetilditiocarbamato de niquel, nitrotal-isopro:pilo,

nuarimol, ofurace, compuestos de organomercurio, oxadixil, oxasulfuron, acido

oxolinico, bxpoééhaiol, oxicarboxina, pefurazoato, penconazol, pencicuron,
6xido de fenazin, fosetil-Al, acidos fosforosos, ftalida, picoxistrobin (ZA196§3),
polioxina D, poliram, probenazol, procloraz, procimidona, propamocérb,
propiconazol, propineb, acido propiénico, pyrazofos, pirifenox, pirimeta‘,nil,
piroquilon, piroxifur, pirrolnitrina, compuestos de amonio cuaternaﬁo,
quinconazole, quinometionato, quinoxifen, rabenazole, pentaclorofenato He

sodio, espiroxamina, estreptomicina, azufre, tebuconazol, tecloftalam,

tecnazeno, tetraconazol, tiabendazol, tifluzamida, 2-

(tiocianometiltio)benzotiazol, metil-tiofanato, tiram, timibenconazol, met’il-
tolclofos, tolilfluanid, sal triacética de 1,1‘-iminodi(octametilene)diguanidiné‘,
triadimefon, triadimenol, triazbutilo, triazdéxido, triciclazol, tridemoﬁi‘,
trifloxistrobin, triforina, triflumizol, triticonazol, validamicina A, vapaml,
vinclozolin, XRD-563, zineb y ziram. Los compuestos de formula (l) puedeﬁ

mezclarse con el suelo, con la turba o con el medio de generacién de raices

t
para la proteccion de las plantas contra enfermedades flngicas propias de las,

raices, propias del suelo o foliares.

Los ejemplos de sinergistas adecuados para su uso en las

composiciones incluyen butéxido de piperonilo, sesamex, safroxan y dodecil'
imidazol. ' o }

i

Los herbicidas y los reguladores del crecimiento vegetal que pueden

incluirse en las composiciones dependeran del blanco pretendido y del efecto ,‘
requerido. '

1
1

Un ejemplo de herbicida selectivo para arroz que puede incluirse es el ",_
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propanilo. Un ejemplo de regulador del crecimiento vegetal que puede u'ﬂ_sarse

sobre algodén es PIX™,

!

Algunas mezclas pueden comprender ingredientes activos que te\"ngan
diferentes propiedades fisicas, quimicas o biol6gicas, 'de manera que no se
prestén al mismo tipo de formulaciones. En estas circunstancias, puéden
prepararse otros tipos de formulaciones. Por ejemplo, cuando un ingrediénte

- activo es un sdlido insoluble en agua y el otro es un liquido insoluble en aéua,
puede ser aun posible dispersar cada ingrediente activo en la misma f,ase
écuosa dispersando el ingrediente activo sélido como una suspension (usahdo
una preparacién analoga a la de un SC) pero dispersando el ingrediente actéivo
liquido como una emulsion (usando una preparacion andloga a la de un EW).
La composicién réms\t]'ltante es una formulacién de suspoemulsién (SE).

La invencion esta ilustrada por los siguientes Ejemplos, en los que Ibs

ingredientes de méas abajo son nombrados por medio de su marca comercial

registrada y tienen las siguientes composiciones. ’

}
i

Marca Comercial Registrada Composicion

SYNPERONIC NP8} Condensado de nonilfenol y 6xido de
SYNPERONIC NP13} etileno Ll
SYNPERONIC A7 Condensado sintético de alcohovl

primario y 6xido de etileno |

AROMASbL H B ‘ Solvente de alqu.ilbenceno ’1
SOLVESSO 200 Diluyente organico inerte .‘
KELTROL Polisacéarido
PROXEL Bactericada

Las siguientes abreviaturas se usan a lo largo de la descripcion:
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s =singulete b=ancho q=cuarteto

d=doblete m=multiplete  dd = doble doblete -

t = triplete bd = doblete ancho ;
EJEMPLO 1 ;

Este ejemplo ilustra la preparacién de N-(4-cloro-3-metilisotiazol-S—iI)-(Z-

- propilbenzotriazol-5-il)acetamida (Compuesto N° 1 de la Tabla I). )

Paso 1

)y se

hizo pasar cloruro de hidrégeno gaseoso hasta que se saturd la mezcla.'La

Se suspendid acido 4-aminofenilacético (100 g) en metanol (1000 mi

mezcla se calentd a 50 °C durante 2 horas y luego se la dej6 enfriar hasta
temperatura ambiente. El solvente se evapord ai vacio, el residuo se capturé en
una solucién acuosa de bicarbonato de sodio y se lo extrajo con acetato de

etilo. El extracto organico se lavd con solucién salina, se lo secd sobre suifato

+

de magnesio anhidro, se lo filtr6 y el filtrado se evaporé al vacio para dar 4- .

aminofenilacetato de-metilo bajo la forma de un liquido marrén claro.

1

'H NMR (CDCls) § ppm: 3.5 (s,2H); 3.7 (s,3H); 6.65 (m,2H); 7.05 (m,2H).
Paso 2 |
Se agregd por goteo 4'-amir410'feni!acetato de metilo (110 g, 0,667 mol) a
anhidrido acético (600 ml), manteniendo la temperatura de la mezcla de"
reaccién por debajo de 30 °C por enfriamiento externo. Uha vez finalizada Ia"l
adicion la mezcla se enfrié a menos de 10 °C y se agregd por goteo é\cido]}1
nitrico concentrado (85 ml). Una vez finalizada la adicion de écidov nitrico, la i‘:
mezcla se dejo calentar hasta temperatura ambiente y se la vertié sobre una

mezcla de'hiell()ﬁ"y' a'gua. El solido precipitadd’ se recolectd por filtrado y se los ",

secd para dar 4- acetamido -3 - Nitrofenilacetato de metilo (120 g) bajo la forma |
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de un sélido amarillo palido. '

"H NMR (CDCly) 8 ppm: 2,3 (s,3H); 3,65 (s,2H); 3,7 (s,3H); 7,55 (dd!w,1H);

8.1 (d,1H): 8.7 (d,1H): 10.3 (b, 1H). i
Se disolvié 4-acetamido-3-nitrofenilacetato de metilo (40 g, 0,159 molﬂ) en
metanol (400 ml) y se hidrogend a 5 bar sobre un catalizador de paladio sc"pbre

~ carbén al 5 %. El catalizador se eliminé por filtracion vy el filtrado se evapor?> al

vacio para dar 4-acetamido-3-aminofenilacetato de metilo. i

Paso 4 "

Se capturd 4-acetamido-3-aminofenilacetato de metilo (77 g, 0,373 rﬁol)
en una mezcla de acido acético (210 ml) y agua (210 ml), y se lo enfriég a
menos de 5 °C. Se agregd una solucion de nitrito de sodio (38,63 g, 0,559 miol)
en agua (200 mlj bor goteo, y, una vez finalizada la adicidn, la mezcla se agitd
durante 4 horas, calentando lentamente hasta temperatura ambiente. i_a
mezcla se diluyd con acetato de etilo y el material insoluble se elimind p"or
filtrado. El filtrado se lavdé con solucién salina, se lo secd sobre sulfato é;e
magnesio anhidro, se lo filtré y el solvente se evaporé al vacio para dar Lli‘n
residuo viscoso (51 g) que se empleé en el siguiente paso. ’;

Paso 5 | |

El producto obtenido en el Paso 4 anterior se disolvié en una solucién dlg
metanol (400 mi) previarr;ente saturada con cloruro de hidrégeno, y la mezclé
se agité durante 2 horas. El solvente se elirhinc') al vacio, el residuo se captur(l.?
en agua, se lo neutralizé con solucién saturada acuosa de bicarbonato de sodio

y se lo extrajo con acetato de etilo. El extracto orgéanico se lavé con soluciéd

salina, se lo secd sobre sulfato de magnesio anhidro, se lo filtrd y el filtrado se.
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evaporo al vacio para dar 5-benzotriazoleacetato de metilo (35 g) bajo la forma

de un liquido rojizo que se cristalizd con el reposo.

"H NMR (CDCls) T ppm: 3,7 (s,3H); 3,8 (s, 2H); 7,35 (d,1H); 7.8 (b.2H);
13.6 (b, 1H). |

]
|

Paso 6 Z

Se agregd una solucién de 5-benzotriazolacetato de metilo (10 g, 0,0",523
-mol) en N, N-dimetilformamida por goteo a una suspension enfriada (bano de
htelo) de hidruro de sodio (dispersién al 60% en aceite, 2,3 g, 0,0575 mol) en N,

N - dimetilformamida. Cuando se completé la adicion, el bano de hielo .se

elimind y la mezcla se agité durante 1 hora. Se agregd ioduro de N - propilo

(9,78 g, 0,0575 mol) por goteo, y, una vez finalizada la adicion, la mezcla se

agitdé a temperatura ambiente durante 3 horas. La mezcla de reaccion se vertié

en hielo/agua, y se la extrajo con acetato de etilo. El extracto organico se lavd
j
con solucion salina, se lo secéd sobre sulfato de magnesio anhidro, se lo filtro|y

}

el filtrado se evapor6 al vacio, El residuo se purificd adicionalmente por

cromatografia de -columna para dar (2- propilbenzotriazol -5- i) acetato d"ee

metilo (4,8 g). '

"H NMR (CDCls) O ppm: 0,9 (,3H): 2,1 (m,2H); 3,7 (s,3H); 3,8 (s,2H): 4.65;3
(t,2H): 7.3 (dd,1H); 7,7 (d,1H); 7.8 (d,1H). !

i
!

Paso? _;

El acetato preparado en el paso 6 anterior (4.8 g, 0.0206 mol) se disolvid
en metanol (60 m‘i) y se agregaron escamas de hidroxido de potasio (1,27 g,I‘b
0,0226 mol). La mezcla se calentd a reflujo durante 2 horas, luego se enfrid y el):'
solvente se evaporo al vacio. El sélido residual se disolvié en agua y se extrajo'i;

. 1
con éter dietilico. La solucion acuosa se acidifico a pH 1 mediante el agregado
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de acido clorhidrico diluido acuoso y se la extrajo con acetato de etilb. El
extracto de acetato de etilo se lavd con solucidn salina, se lo seco sobre SL:‘ilfatO
de magnesio anhidro, se lo filtr6 y el filtrado se evaporé al vacio para dar écido
(2- propilbenzotriazol -5- il) acético (3,6 g) bajo la forma de un sélido incolorlo.

El 4cido preparado en el paso 7 (0,438 g, 0,002 mol) se disolvid en
~diclorometano (5 ml) y se agregd una gota de N,N-dirhetilformamida (0,30%7 g,
0,0022 mol), se agregd cloruro de oxalilo por goteo, y la mezcla se agitb a
témperatura ambiente durante 2 horas. El solvente se eliminé al vacio,i: el
résiduo se capturd en xileno, se lo agregé a una mezcla de 5- amino -4- cloﬁo -
3- metilisotiazol (0,446 g, 0,003 mal) en xileno y se calent6 a reflujo duranté 2
horas. La mezcla se enfrié a temperatura ambiente y el solvente se evapor()}[ al
vacio. El residuo se capturd en acetato de etilo, se lo lavé secuencialmente cl"_on
solucién saturada acuosa de bicarbonato de sodio y con solucién salina, sel_lo
secd sobre sulfato de magnesio anhidro, se lo filtrd y el filtrado se evapor6 ")al
vacio. El residuo se purificé adicionalmente por cromatografia instantanea én
columna, eluyendo con 2:1 hexano:acetato de etilo, paré dar el compuesto d%el
titulo (0,34 g) bajo la forma de un sélido color arena.: ',
'H NMR (CDCl3) O ppm: 1,0 (t,3H); 2,15 (m,2H); 2,35 (s,3H); 4,0 (s,2H>;
47 (t,2H);”7.35 (dd,1H); 7,85 (d,1H); 7.95 (d,1H); 8,15 (b,1H). ’,

EJEMPLO 2 \*‘
Este Ejemplo ilustra uha composiciéon concentrada emulsificable que e$
convertida con facilidad, por adicién en agua, en una preparacidén adecuadé
para propésitos de asperjado. El concentrado emulsificable tiene la siguienté{

composicion.

o
30
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% en peso *

Compuesto Nro. 1 25,0 |

SYNPERONIC NP13 2,5

Dodecilbencensulfonato de calcio 2,5 ‘\

AROMASOL H 70,0 ‘»
EJEMPLO 3

)
}

Este Ejemplo ilustra una composicion en polvo mojable que es convertida

con facilidad, por adicion en agua, en una preparacién- adecuada para

propdsitos de asperjado. El polvo mojable tiene la siguiente composicion. ]

% en peso ‘;}

Compuesto Nro. 1 25,0 "~,

- | Silica 25,0 ‘
Lignosulfonato de.sodio 50 ‘
Laurilsulfato de sodio 2,0 '.
Caolin 430 "

EJEMPLO 4 R | ;

1
Este ejemplo ilustra un polvo capaz de ser espolvoreado que puede ser

t
aplicado directamente a las plantas u otras superficies. El polvo espolvoreable
tiene la siguiente composicion:

% en peso ‘,

Compuesfé Nro. 1 1,0 B '

Talco . < 99,0 |
EJEMPLO 5

!
1
!

. . - . ’
Este Ejemplo ilustra una formulacién liquida miscible en aceite adecuada:

para la aplicaciéon por técnicas de volimenes ultra bajos después de mezclar .
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con un diluyente organico. La formulacion tiene la siguiente composicion:

% en peso “!
Compuesto Nro. 1 10,0 ’l
SOLVESSO 200 90,0

!

- ) |
EJEMPLO 6 i

Este Ejemplo ilustra un concentrado en suspension en capsulas que es

- convertido con facilidad, por adicién en agua, en una preparaciéon adecuada

para su aplicacién como un asperjado acuoso. El concentrado en suspension

en capsulas tiene la siguiente composicion.

% en peso {L
Compuesto Nro. 1 10,0 tl
AROMASOL H 70,0 ’:
Di-isocianato de tolueno 2,5 :
SYNPERONIC A7 1,0 ‘~
Alcohol polivinilico 2,0
Bentonita _ 1,5 ;.IL
KELTROL B o |
Agua 72,4

EJEMPLO 7 ’

Este Ejemplo ilustra una formulacion granular lista para usar que se

|
prepara a partir de un portador granular preformado. La formulacion granular,

tiene la siguiente composicion:

% en peso
Compuesto Nro. 1. 10,5

SOLVESSO 200 0,2 :
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SYNPERONIC A7

0,1

Gréandlos de carbonato de calcio (diametro 0,3 - 0,7 mm)

EJEMPLO 8

Este Ejemplo ilustra una formulacién granular lista para usar que se

99,2

i
b
i
1

!

1
!
i

prepara por granulacién de los componentes convertidos en polvo: La

- formulacion granular tiene la siguiente composicion:

i

% en peso

Compuesto Nro. 1 0,5 I't

Lignosulfonato de sodio 5,0 );

Caolin 94,5 "\
EJEMPLO 9

Este Ejemplo ilustra un concentrado en suspensién acuoso que es

convertido con facilidad, por adicién en agua, &n una preparacién adecuada

para propositos de asperjado. El concentrado en suspension tiene la siguiente

composicion. \
% en peso '[:
Compuesto Nro. 1 25,0 ]‘;
Lignosulfonato de sodio 3,0 )',
Propilénglicol 10,0 1,
Bentonita 2,0 :
KELTROL 0,1 i
PROXEL 0,1
Agua 1569,8
EJEMPLO 10

Este Ejemplo ilustra una formulacién en granulos dispersable en agua que '

]
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es convertida con facilidad, por adicion en agua, en una preparacion adecuada

i
para propositos de asperjado. Los grénulos dispersables en agua tienen la
siguiente composicion.

% en peso '}

Comp‘uesto Nro. 1 25,0 .

} Silica 50 ’,
{ Lignosulfonato de sodio 10,0 ”
Laurilsulfato de sodio 50 ‘ I:I

Montmorillonita en polvo 450 "

EJEMPLO 11

b
)

Este ejemplo ilustra las propiedades pesticidas/insecticidas de Ios;_

}

compuestos de formula (I). Se determinaron las actividades de compuestos de ',

férmula (1) individuales usando una variedad de plagas. Con excepcion de los |

)
!
)

nematodos, las plagas se trataron con una composicion _liduida que contenia
500 partes por millon (ppm) en peso de un compuesto, salvo indicacion en ;
contrario. Cada composicion se hizo disolviendo el compuesto en una mezcla |
de acetona y etanol (50:50 en volumen) y diluyendo la solucién con agua que \
contenia 0,05 % en volumen de un agente humectante, SYNPERONIC NP8, ‘
hasta que la composicién liquida contuvo la concentracién deseada de |
compuesto.

El procedimiento de prueba adoptado respecto de cada plaga, excepto

. . ., }
para nematodos, fue esencialmente el mismo y comprendid apoyar una

cantidad de la peste en un medio que era cominmente un sustrato, una planta

hospedadora o un a'limento sobre el cual se alimentaban las plagas, y tratar el

medio y/o las plagas con una composicion. Se evalué la mortalidad de las
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plagas usualmente entre tres y cinco dias después del tratamiento. La

}

capacidad de volteo de la mosca doméstica (Musca domestica) se evalué 15

minutos después del tratamiento.

\

El procedimiento de prueba para nematodos involucré la disolucion del
compUesto en una mezcla de acetona y etanol (50:50 en volumen) y diluyendo

la solucién con agua para obtener una concentracién final del compuesto de

12,5 ppm. 12 ejemplares juveniles infecciosos de Meloidogyne incognita se

suspendieron en la solucion en un recipiente de vidrio y se calculé la mortalidad
después de un periodo de tres dias. l’-.

Los resultados de las pruebas se presentan a continuacion. Los‘l
resultados indican un grado de mortalidad (puntuacion) designado como 99, 55}

6 0, en donde 99 indica un 80 a 100 % de mortalidad, 55 indica un 40 a 79 %

de mortalidad y 0 indica menos de 40 % de mortalidad. |

Compuesto | TETRUR |MYZUPE |[MUSCDO |MUSCDO HELIVI LAPHEG MELGIN l"
Nro. A AC . _ ;’1
(Tabla) |
1(1) 99 o e 99 99 |55 "
3(1) 0 99 0 55 55 55 |0
4(1) 0 0 0 0 55 0 0
5 (1) 99 0 99 99 |0 55 99
6 (1) 55 |55 |0 55 lo 99 99
7(1) 99 |55 0 99 99 99 o
8 (1) 99 |99 99 99 55 99 |55
9 (1) 0 99 99 99 55 0 0
10(1) |99 |55 99 99 99 99 o

35
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TETRUR = Tetranycus urticae MYZUPE = Myzus persicae

MUSCO AK=Musca domestica (muerte) MUSCDO AC=Musca domestiéa
(volteo)

HELIVI=Heliotis viriscens LAPHEG= 1
MELGIN=Meloidogyne incognita
EJEMPLO 12

Este ejemplo ilustra las propiedades fungicidas de compuestos de férmulé‘;
(1). Los compuestos se evaluaron contra una variedad de enfermedadesi

! 1
foliares de plantas causadas por hongos. La técnica empleada fue como se
describe a continuacion. |

!

Se cultivaron plantas en John Innes Potting Compost (N° 1 6 2) en'

minimacetas de 4 cm de diametro y 3,5 cm de profundidad. Se formularon las '

i

muestras de prueba en forma individual como una solucién ya sea en acetona

i

i
o en acetonal/etanol (1:1 en volumen), la cual se diluyé en agua deionizada

has'ta una ooncen@racién de 100 ppm (es decir, 1 mg de compuesto en un
volumen final de 10 ml) inmediatamente antes de usarla. “
Se aplicaron compuestos individuales de férmula (l) como una aplicacion
foliar (Folr) (donde se aplicé la solucién quimica al follaje de las plantas de
prueba rociando la planta hasta su retencion maxima de gotas). Cuando los
asperjados foliares fueron aplicados a cultivos de monocotiledéneas, se ]
adiciono TWEEN™ 20 (0,1 % en volumen). | |
Se llevaron a cabo estas pruebds contra Plasmopara viticola (PLASVI), en |
vides: contra Phytophthora infestans lycopersici (PHYT!N), en tomates; contra :
Erysiphe graminis f sp. tritici (ERYGST); y contra Puccinia recondita ‘,

(PUCCRT), en trigo. Se aplicé cada tratamiento a dos plantas replicadas para .

24
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Plasmodora viticola y Phytophthora infestans lycopersici. Para las pruebas én

Erysiphe graminis f. sp. tritici y Puccinia recondita, se usaron dos macetas

replicadas que contenian, cada una, de 6 a 10 plantas para cada tratamiento.
Las plantas de Plasmopara viticola, Phytophthora infestans lycopersici y
Puccinia recondita se inocularon con una suspension calibrada de esporas de

- hongos un dia después de (Prev) de la aplicacién quimica. Se inocularon Ia$
plantas de Erysiphe graminis f. sp. tritici usando una técnica de inoculacion pof
“sacudida”, seis horas después (Prev) dé la aplicacién quimica. };
Después de la aplicacion quimica y la inoculacion, se incubaron las‘;
plantas de Plasmopara viticola, Phytophthora infestans lycopersici y Puccinia’
recondita bajo condiciones de alta humedad y se las colocd luego en un"-,
ambiente apropiado para permitir que procediéfa la infeccioén, hasta que la
enfermedad pudiera ser evaluada. Después de la aplicacién quimica y Ial',
inoculacién, se dispusieron ’Ias plantas de Erysiphe graminis f. sp. tritici ‘bajo |

condiciones apropiadas para permitir que procediera la infeccion. Para

Plasmopara viticola, las plantas se volvieron a incubar bajo condiciones de

elevada humedad por 24 horas previas a la evaluacion. El periodo de tiempo |

entre la aplicacion quimica y la evaluacién varié de cuatro a catorce dias de

acuerdo con la enfermedad y con el ambiente. Sin embargo, cada enfermedad

individual se evalud después del mismo periodo de tiempo para todas las
muestras.

Se llevaron a cabo las evaluaciones en una sola hoja de cada una de las

dos plantas replicadas para Plasmopara viticola. Para Phytophthora infestans
lycopersici, las evaluaciones se llevaron a cabo en dos hojas de cada una de

las plantas replicadas y el nivel de enfermedad promedio a lo lérgo de las dos

A,
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hojas se asento por réplica. Las evaluaciones de Erysiphe graminis f. sp. tritici y

Puccinia recondita se llevaron a cabo colectivamente sobre las plantas en cada
maceta replicada.

Se evalué visualmente el nivel presente de enfermedad (es decir, el
porcéntaje del area de la hoja cubierto por la enfermedad activamenfg
esporulante) usando la escala de determinacion en tiras mostrada mas bajd.
Para cada tratamiento, se promediaron los valores evaluados en todas Ia$
réplicas con el fin de obtener valores promedio de enfermedad presente en laéi

plantas control sin tratar. Este dato calculado se refiere como un valor POCO
(Porcentaje de Control).

1
Il

Un ejemplo de un célculo ‘tipico €s como sigue: _
Nivel promedio de enfermedad para el tratamiento A =25 % ;
Nivel promedio de enfermedad para controles sin tratar = 90 % ' |

POCO = {Nivel promedio de enfermedad para el tratamiento A} x 100 =

1

{Nivel promedio de enfermedad pafa controles sin tratar} o
=25 100 = 27,8 | |
90 |

Este valor POCO se redondea luego hacia el nimero entero mas cerca en

una escala de 0 - 100 %; en este ejemplo particular, el resultado del POCO
sera 28. |

Los resultados de POCO se indican a continuacion:

Compuesto  |ERYSGT  |PHYTIN PLASVI PUCCRT )'1
Nro. (Tabla) |(foliar) (foliar) (foliar) (foliar) ii
1(1) 0 3 0 0 l‘.
3(1) 0 0 33 0



4(1) 0 100 100 0 ‘;
5 (1) 0 100 0 o
6 (1) 0 - 0 0
7(1) 0 100 100 0o
8 (1) 0 0 0 o
o 100 0 3 0

ERYSGT=Erysiphe graminis tritici PHYTIN= Phytophthora infestans chopef_sici

PLASVI=Plasmopara viticola PUCCRT= Puccinia recondita

Formulas Quimicas en la Descripcion
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REIVINDICACIONES

1. Un compuesto de férmula (1):

en donde R' es hidrégeno, halégeno, Cis alquilo, Cys haloalquilo, C1-é
alcoxi, C1.6 haloalcoxi, Cy.6 alquiltio, Ca.7 cicloalquilo o Cy.5 alcoxi (C1.g) alquilo;"!
R? es hidrogeno, halégeno, Cis alquilo, Cis haloalquilo, ciano, nitro, CHO,'zl
CH=NOR?®, Cy alquilcarbonilo, Ci. alcoxicarbonilo o C1.g alquilS(0)q; 0 juntos.‘a
R' o R? forman un anillo carbociclico saturado o insaturado de cinco o seis "-\
miembros, opcionalmente sustituido por uno o dos grupos Cis alquilo; R® es '
hidrégeno, Cy.s alquilo, CH(C1.4 haloalquilo), Cs alquenilo, Cs.5 alquinilo, Cq ',
alcoxi(C.)alquilo, Ci

alquilcarbonilo, Cis alcoxicarbonilo, formilo,

fenoxicarbonilo opcionalmente sustituido, fenil(Cy.4)alquilo opcionalmente‘

sustituido o S(O),R% R* es hidrogeno, Cis alquilo, Cis haloalquilo, Ci
cianoalquilo, Cs.¢ alquenilo, C3.6 alquinilo, Ca.7 cicloalquilo, Cs.7 cicloalquil (Cy.s)

alquilo, Cs¢ haloalquenilo, Cq6 alcoxi (Cy.) alquilo, Cys carboxialquilo, Ci.g

alquilcarbonil (C4.) alquilo, C4.6 alcoxicarbonit (C.) alquilo, Ci6 alquiltio (C1.6)
alquilo, Cys algquilsulfinil (Cqe) ~alquilo, Cig alquilsulfonil (Cis) alquilo, |
aminocarbonil (C4s) alquilo, Cy alquilaminocarbonil (C46) alquilo, di(C1s)
alquilaminocarbonil (C1.s) alquilo, fenilo opcionalmente sustituido, fenil (Ci) '

alquilo opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es
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| i"\f |
hidrogeno, (C1) alquilo, fenilo opcionalmente sustituido, fenil (Cy.4) alqui!_o
opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es Cw
alquilo, C1. haloalquilo, o fenilo opcionalmente sustituido; X es O 0S: nes 0 °v:’>,
1,y py g son, independientemente, 0, 1 0 2. |
2. | Procesos para fabricar compuestos de la formula (I) como se definen en

- la reivindicacion 1. ;

- 3. Una composicion fungicida, insecticida, acaricida, molusquicida o

nematicida que comprende una cantidad eficaz como fungicida, insecticida,

acaricida, molusquicida o nematicida de un compuesto de férmula (I) y un
vehiculo o diluyente para el mismo. “.\
‘ 4. Un_métod.o.para combatir y controlar hongos que comprende aplicar a
una planta, a una semilla de una planta, o al locus de la planta o semilla o al
suelo, una cantidad eficaz como fungicida de un compuesto de férmula (l) de
acuerdo con la clausula 1, o una composiciéon que contiene un compuesto de

formula (1) de acuerdo con la clausula 3.

5. Un método para combatir y controlar insectos, acaros, nematodos o
moluscos que comprende aplicar a una plaga, al locus de una plaga o a una
planta susceptible de ser atacada por una plaga una cantidad eficaz como
insecticida, acaricida, nematicida o molusquicida de un compuesto de la
formula (1) de acuerdo con la clausuia 1, 0 una composicion que contiene un
compuesto de formula (1) de acuerdo con la clausula 3.

6. Un método de acuerdo con la 'cléusula 5 en donde las pestes de

insectos son pestes de insectos de plantas.
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CHEMICAL COMPOUNDS

The present invention relates to azine and azole derivatives, to processes for
preparing them, to fungicidal, insecticidal, acaricidal, molluscicidal and nematicidal
compositions comprising them, to methods of using them to combat fungal diseases

(especially fungal diseases of plants) and to methods of using them to combat and control
insect, acarine, mollusc and nematode pests.

Azole and azine derivatives are disclosed in W095/31448, W(097/18198,
W098/02424 and WQ98/05670.
10

1

D2

R5
3 \
N L N 0
(O~ DT TM—A 4C>JXR6
R® R

wherein n is 0 or 1; A is optionally substituted C, 4 alkylene, optionally substituted

The present invention provides a compoundmof I\prmula D:

C, ¢ alkenylene, optionally substituted C, ¢ alkynylene, optionally substituted C, ¢ alkylenoxy,
15

optionally substituted oxy(C,4)alkylene, optionally substituted C, ; alkylenethio, optionally
substituted thio(C, ()alkylene, optionally substituted C, ; alkylenamino, optionally substituted
amino(C, ¢)alkylene, optionally substituted [C, ¢ alkyleneoxy(C, )alkylene], optionally

substituted [C, 4 alkylenethio(C, ()alkylene], optionally substituted [C, ; alkylenesulfinyl(C,.

oalkylene], optionally substituted [C, , alkylenesulfonyl(C, ()alkylene] or optionally
substituted [C, 4 alkyleneamino(C, )alkylene};

Dis S, NR" CR®:=CR’, CR®=N, CR*=N(0), N=CR’ or N(0)=CR’; -
R is C, 4 alkyl

E is N, N-oxide or CR";

M is OC(=Y), NR*)C(=Y), N=C(OR*?), N=C(SR*) or N=C(NR*'R*) where O or N
is the atom of attachment to the ring containing E and D;

i

aeirn T

—

I
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Y is O, S or NR";
JisNor CR" ,
R' is hydrogen, halogen, optionally substituted C, 4 alkyl, optionally substituted C,

- alkenyl, optionally substitupéd C,, alkynyl, optionally Sjubstituted C,. alkoxy, optionally

;_ubstituted C,, alkylthio, oﬁ)tionally substituted C,; cycloalkyl, cyano, nitro or SF;;

R’'is hydrogen, opfionally substituted é,_lo alkyl, optionally substituted [C,
alkenyl(C, oalkyl], optiong’;lly substituted [C, ¢ alkynyI(C1-6)alkyl], optionally substituted C; ,
cycloalkyl, optfonally sub;étituted Cy.io alkylcarbonyl, optionally substituted C,
alkoxycafbonyl, formyl, o;ptionally substituted C,_,,alkylaminocarbonyl, optionally
substituted di(Cl_lo)alkyla{minocarbonyl, optionally substituted phenoxycarbonyl, optionally
substituted C, ;. alkylthio__; optionally substituted C, ¢ alkylsulfinyl, optionally substituted C,
alkylsulfonyl, optionall}‘(; substituted C, ¢ arylthio, optionally substituted C, 4 arylsulfinyl,
optionally substituted C“,_(, arylsulfonyl or R*R*'NS;

R is optionallj substituted C,_,, alkyl, optionally substituted [C, , alkenyl(C, )alkyl],

optionally substituted [C, ¢ alkynyl(C, s)alkyl], optionally substituted C, , cycloalkyl,
optionally substituted ,b1-1o alkylcarbonyl, optionaily substituted C, ;, alkoxycarbonyl,
formyl, optionally sub'stituted C,..0alkylaminocarbonyl, optionally substituted di(C,.
10)alkylalminocarbonyfl, , amino, optionally substituted C, 4, alkylamino, optionally substituted
di(C,4)alkylamino, oi)tionally substituted phenokycarbonyl, tri(C, alkylsilyl, aryldi(C,.
»alkylsilyl, (C, 4)a1k’,yldiarylsilyl or triarylsilyl; -

R*is optioqélly substituted C, ;, alkyl, optionally substituted [C, 4 alkenyl(C, ()alkyl],
optionally substituted [C, alkynyl(C, o)alkyl], optionally substituted C,, cycloalkyl,
optionally substitufed C,.,o alkylcarbonyl, optionally substituted C, ,, alkoxycarbonyl,
optionally substitu;%ed C,.ipalkylaminocarbonyl, optionally substituted di(C,.
i)alkylaminocarbonyl or optionally substituted phenoxycarbonyl);

R** and Rf; are, independently optionélly substituted C,_,, alkyl, optionally substituted
C,¢ alkoxy, optiqhally substituted [C, ¢ alkenyl(C, 4)alkyl], optionally substituted [C, ¢
alkynyl(Cl_(;)alky'l], optionally substituted C,, cycloalkyl, optionally substituted C,
alkylcarbonyl, Qi)tionally substituted C,_, alkoxycarbonyl, formyl, optionally substituted C,_

0 alkylaminocafbonyl, optionally substituted di(C,_,)alkylaminocarbonyl, hydroxy, amino,
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optionally substituted C, 5 alkylamino, optionally substituted di(C, ¢)alkylamino, or ‘

i
i

optionally substituted phenoxycarbonyl;

R’, R* and R’ are, independently, hydrogen, halogen, optionally substituted C, allé;_yl,
optionally substituged C,; alkoxy, optionally substituted C, 4 alkylthio, optionally substitut%d
C,, alkylsulfinyl, optionally substituted C, ; alkylsulfonyl, cyano, nitro, optionally ‘
substituted C, ; alkylcarbonyl, optionaﬁy substituted C,  alkoxycarbonyl or SF; |

R’ is hydrogen, cyano, optionally substituted C, ,, alkyl, optionally substituted Cm\
alkenyl(C,¢)alkyl, optionally substituted C, ,, alkynyl(C, c)alkyl, optionally substituted C,,
cycloalk};l, optionally substituted C; , cycloalkenyl, formyl, optionally substituted C, ,,
alkoxycarbonyl, optionally substituted C, ,, alkylcarbonyl, aminocarbonyl, optionally
substituted C, y,alkylaminocarbonyl, optionally substituted di(C, ,,)alkylaminocarbonyl,
optionally substituted aryloxycarbonyl, optionally substituted arylcarbonyl, optionally
substituted arylaminocarbonyl, optionally substituted N-alkyl-N-arylaminocarbonyl,
optionally substituted diarylaminocarbonyl, optionally substituted heteroaryloxycarbonyl, R}

optionally substituted heteroarylcarbonyl, optionally substituted hetercarylaminocarbonyl, \

optionally substituted alkylheteroarylaminocarbonyl, optionally substituted %;

diheteroarylaminocarbonyl, optionally substituted phenyl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, optionally substituted C, ,, alkylsulfonyl, or optionally
substituted arylsulfonyl;

R® and R’ are, independently, hydrogen, halogen, cyano, nitro, optionally substituted
C,¢ alkyl, optionally substituted C, ; alkenyl, optionally substituted C, alkynyl or
optionally substituted C, ¢ alkoxy;

R'? is hydrogen, halogen, optionally substituted C, 4 alkyl, optionally substituted C,
alkenyl, optionally substituted C, , alkynyl, optionally substituted C, ; alkoxy, optionally
substituted C, 4 alkylthio, optionally substituted C, ; alkylsulfinyl, optionally substituted C, ¢
alkylsulfonyl, cyano, nitro, formyl, R*? ON=C(R*), optionally substituted C, 4 alkylcarbonyl,

optionally substituted C, 4 alkoxycarbonyl or SF; or R' and R" together with the atoms to

which they are attached may be joined to form a five, six or seven-membered saturated or

unsaturated ring carbocylic or heterocyclic ring which may contain one or two hetero atoms

3X
2
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selected from O, N or S and ';thich may be optionally substituted by C, 4 alkyl, C, ; haloalkyl
or halogen; : ‘

R" is hydrogen, cyaho, nitro, optionally substituted C, ; alkyl, optionally substituted
Cs,4 cycloalkyl? optionally s;llbstituted (Cz.é)alker;yl(C]_s)alkyl, optionally substituted (C,,
s)alkynyl(C, s)alkyl, optionally substituted phenyl, optionally substituted heteroaryl,

optionally substituted C, ¢ félkylcarbonyl, optionally.sﬁbstituted C, s alkoxycarbonyl,

optionally substituted Cl_é:'halkylamino, optionally substituted di(C, 4)alkylamino, optionally
substituted C, 4 alkylcarbénylamino, optionally substituted C, ; alkoxycarbonylamino,
optionally substituted C, 6 alkoxy, optionally substituted C, ¢ alkylthio, optionally substituted
C,, alkylsulfinyl, optionélly substituted C, ¢ alkylsulfonyl, optionally substituted arylthio,
optionally substituted ar&lsulﬁnyl, optionally substituted arylsulfonyl or C, cacyloxy;

RY is hydrogen_,f‘ halogen, nitro, cyano, optionally substituted C, ; alkyl, optionally
substituted C, 4 alkenylé optionally substituted C, ¢ alkynyl, optionally substituted C,,
cycloalkyl, optionally éubstituted C,.s alkoxycarbonyl, optionally substituted C,
alkylcarbonyl, optiona’"lly substituted C, s alkylaminocarbonyl, op_tionally substituted di(C,.
s)alkylaminocarbonyl; optionally substituted phenyl or optionally substituted heteroaryl;

R*® and R* aré, independently, optionally-‘: substituted C, ¢ alkyl or R and R* together

*” with the N atom to which they are attached form a five, six or seven-membered heterocyclic

ring which may cont’fain one or two further hetero atoms selected from O, N or S and which
may be optionally spbstituted by one or two C, ; alkyl groups;

R is hydrogen, optionally substituted ﬁhenyl or optionally substituted C, 4 alkyl; and

R*? is hydrq'gen, optionally substituted phenyl (C, )alkyl or optionally substituted C,.
o alkyl. | | |

The compgjlunds of formula (I) may exist in different geometric or optical isomers or
tautomeric forms.f This invention covers all such isomers and tautomers and mixtures thereof
in all proportions. |

When présent, optional substituents on alkylene, alkenylene or alkynylene moieties
include, subject to valency constraints, one or more of halogen, C, ¢ alkyl, C, 4 haloalkyl, C,
cyanoalkyl, Cl_éj1 alkoxy(C, ) alkyl, C,¢alkoxy, cyano, =0, =NR* and =CR**R*, wherein R**
is C, 4 alkyl, C, Lé haloalkyl, OR* or RYR*N; where R* and R¥ are, independently,
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_5. |

H

|

\
hydrogen, C,4alkyl, C,; alkoxy, C, ¢ haloalkyl, cyano, C, alkoxycarboxiyl, Cis

i
!
i
1
i

\
alkylcarbonyl or R®R®N; R* is C, 4 alkyl, C,, haloalkyl or phenyl(C,,)alkyl; R” and R*
are, independently, hydrogen, C, alkyl, C,, cycloalkyl, C, ; alkenyl(C, ()alkyl, C, |
alkynyl(C,s)alkyl, Cy haloalkyl, C, 5 alkoxy(C, salkyl, C, ; alkoxycarbonyl(C, s)alkyl,

|
\!
carboxy(C, ¢)alky! or phenyl(C, ,)alkyl or R¥ and R* together with the N atom to which the“y

|

are attached form a five, six or seven-membered heterocyclic ring which may contain one OI\‘\

two further hetero atoms selected from O, N or S and which may be optionally substituted b)

one or two C, alkyl groups; R” and R are, independently, hydrogen, C, 5 alkyl, C,, \
cycloalkyl, C, ¢ alkenyl(C, g)alkyl, C,4 alkynyl(C, ()alkyl, C, ¢ haloalkyl, C, ¢ atkoxy(C,.

10

s)alkyl, C,  alkoxycarbonyl(C, )alkyl, carboxy(C, ¢)alkyl or phenyl(C, ,)alkyl; or R* and R*

together with the N atom to which they are attached form a five, six or seven-membered

heterocyclic ring which may contain one or two further hetero atoms selected from O, N or S
and which may be optionally substituted by one or two C, ¢ alkyl groups.

15

Each alkyl moiety is a straight or branched chain and is, for example, methyl, ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, terz:-butyl or \
neo-pentyl. When present, the optional substituents on alkyl include one or more of halogen,

‘nitro, cyano, HO,C, C, alkoxy (itself optionally substituted by C,, alkoxy), aryl(C,.

\

»alkoxy, C,j, alkylthio, C,_, alkylcarbonyl, C,,, alkoxycarbonyl, C, 4 alkylaminocarbonyl,

di(C, 4 alkyl)aminocarbonyl, (C, s)alkylcarbonyloxy, optionally substituted phenyl, “\

20 heteroaryl, aryloxy, arylcarbonyloxy, heteroaryloxy, heterocyclyl, heterocyclyloxy, C; ; \‘\
cycloalkyl (itself optionally substituted with (C, ¢)alky!l or halogen), C, , cycloalkyloxy, C,,

cycloalkenyl, C, ; alkylsulfonyl, C, ; alkylsulfinyl, tri(C,_)alkylsilyl, tri(C,_,)alkylsilyl(C,.
oJalkoxy, aryldi(C, )alkylsilyl, (C,,)alkyldiarylsilyl and triarylsilyl.

Alkenyl and alkynyl moieties can be in the form of straight or branched chains, and
25

e

the alkenyl moieties, where appropriate, can be of either the (E)- or (Z)-configuration.

|
Examples are viny], allyl and propargyl. When present, the optional substituents on alkenyl
or alkynyl include one or more of halogen, aryl and C, ; cycloalkyl.

In the context of this specification acyl is optionally substituted C, 4 alkylcarbonyl |
(for example acetyl), optionally substituted C, 4 alkenylcarbonyl, optionally substituted C, ¢
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alkynylcarbonyl, optionally substituted arylcarbony! (for example benzoyl) or optionally
substituted heteroarylcarbon:Sfl. '

Halogen is ﬂuorine,’:éhlorine, bromine or iodine:

Haloalkyl groups a;,é alkyl groups which are Opftid}lally substituted with one or more
of the same or different hafogen atoms and are, for example, CF,, CF,Cl, CF;CH, or B
CHF,CH,. |
Aryl includes napﬁthy_l, anthracyl, fluorenyl and indenyi but is preferably phenyl.

The term heteroalj’yl refers to an aromatic ring“ containing up to 10 atoms including
one or more heteroatoms (preferably one or two hete‘foatorns) selected from O, S and N.
Examples of such rings i’1101ude pyridine, pyrimidine, furan, quinoline, quinazoline, pyrazole,
thiophene, thiazole, oxa%ole and isoxazole.

The terms heterécycle and heterocyclyl refg‘rs to a non-aromatic ring containing up to
10 atoms including onfe or more (preferably one of two) heteroatoms selected from O, S and
N. Examples of such fings include 1,3-dioxolane, tetrahydrofuran and morpholine. Itis
preferred that heterocyclyl is optionally substituted by C, ¢ alkyl.‘

Cycloalkyl inggludes cyclopropyl, cyclopehtyl and cyclohexyl. The optional
substituents for cycloalkyl include halogen, cyaro and C, ; alkyl.

Cycloalkeny_i includes cyclopentenyl and cyclohexenyl. The optional substituents for
cycloalkeny!l incIud_é C,; alkyl, halogen and cyano.

Carbocyclic rings include aryl, cycloallg‘yl and cycloalkenyl groups.

For substitﬁted phenyl moieties, heterocyclyl and heteroaryl groups it is preferred that
one or more substituents are independently selected from halogen, C, alkyl, C ¢ haloalkyl,
Cis alkoxy(Cl_é)ali{yl, Cy alkoxy, C, ¢ haloalkoxy, C,; alkylthio, C, ¢ haloalkylthio, C, |
alkylsulfinyl, Cl_g‘ haloalkylsulfinyl, C, 4 alkylsulfonyl, Cis haloalkylsulfonyl, C,, alkenyl,
Cys haloalkenyl,v_"CZ_6 alkynyl, C,; cycloalkyl, nitro, cyano, CO,H, C, 4 alkylcarbonyl, C,
alkoxycarbonyl, R*R*N or R®R*“NC(O) wherein R*, R*, R* and R* are, independently,
hydrogen or CH; alkyl.

Itisto b;e understood that dialkylamino substituents include those where the dialkyl
groups togethe% with the N atom to which fhey are attached form a five, six or seven-

membered heterocyclic ring which may contain one or two further hetero atoms selected
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!

from O, N or-S and which may be optionally substituted by one or two C, 4 alkyl groups.}
When heterocyclic rings are formed by joihing two groups on an N atom, the resulting riﬁgs

are suitably pyrrolidine, piperidine, thiomorpholine and morpholine each of which may be
subs_titﬁted by one or two (C,¢)alkyl groups.
5

\

\
\

- RS \
}-E N, \
[\ QN (1A)
R R

\
In a further aspect, the present invention provides a compound of formula (IA):

1

®

i
|
wherein A, D, E, M, Y, J, R', R*, R*, R’ and R® are as defined above for a compound \\
10 of formula (I). More preferred compounds of formula (IA) are those of formula (IB) \
' |
\
|
RY |
R \
»— E N, "
Iy N () \

N 8 , .

R R
wherein

15

Dis S, NR', CR'=CR’®, CR*=N, CR*=N(0), N=CR’ or N(0)=CR’;
EisNor CR';

R'is hydrogen, halogen, C, 4 alkyl, C, alkenyl, C, ¢ alkynyl, C, cyanoalkyl, C, ¢

haloalkyl, C, ¢ alkoxy, C, haloalkoxy, C, . alkylthio, C,  haloalkylthio, C, cycloalkyl, C;,
cycloalkyl(C, palkyl, C,, alkoxy(C, ¢)alkyl, cyano, nitro or SFy;

20

e

\
A is C, 4 alkylene, C, 4 alkenylene, C, ; alkylenoxy, oxy(C,s)alkylene, C,

alkylenamino or C, ; alkylenethio, each of which is optionally substituted by C,;alkyl, C,
haloalkyl, C,;cyanoalkyl, halogen, C, ; alkoxy, C,,alkoxycarbonyl, cyano, =0, =NR" or
=CR16Rl7,
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M is N(R’YC(=Y) or ,I’\I=C(SR53)_ where O or N is the atom of attachment to the ring
containing E and D; | |

Y is O, S or NR";

Jis Nor CR" |

R is hydrogeﬁ, CHO alkyl, benzyloxymethyl, benzoyloxymethyl, C, salkoxy(C,.
Jalkyl, Cyg alkenyl(Cl_G)g"lkyl (especially allyl), C,, alkynyl(C, 4)alkyl (especially
propargyl), C, alkylcarbv:on}-/l or C,o alkoxycarbdnyl (especially isobutoxycarbonyl);

R”is C,, alkyl, b’énzyloxymethyl, benzoyloxymethyl, C, calkoxy(C, oalkyl, C,,
alkenyl(CI_g)alkyl (especil,'é:llly allyl), C,¢ alkynyl(C, ¢)alkyl (especially propargyl), C,,,
alkylcarbonyl or C, alk’bxycarbonyl (especially isobutoxycarbonyl);

R’,R*and R’ arej; independently selected from hydrogen, halogen, C, alkyl, C,
alkoxy, C,4 haloalkoxy,_ijl_6 alkylthio, C, ; haloalkylthio, C, ; alkylsulfinyl, C, 4
haloalkylsulfinyl, C, ¢ ajikylsulfonyl, Cis haloalkyléulfonyl, C, haloalkyl, cyano, nitro, C, ;
alkylcarbonyl, C, ¢ alk&xycarbonyl or SF;

R®is cyano, C,ﬁ ¢ alkyl, C, . haloalkyl, C, ¢ ¢yanoalkyl, C, alkenyl(C, ¢)alkyl, C,
alkynyl(C,¢)alkyl, C,; cycloalkyl, C,, halocycloalkyl, C, , cyanocycloalkyl, C, ; alkyl(C;.
seycloalkyl, C, alky,i(C3_7)halocycloalkyl, Csy cjlcloalkenyl, C,,; cycloalkyl(C, o)alkyl, Cs
cycloalkenyl(Cl_é)alkyl, C,.¢ haloalkenyl(C, ()alkyl, C,; cyanoalkenyl(C, ()alkyl, C, ¢ |
alkoxy(C, s)alkyl, C;_(, alkenyloxy(C, )alkyl, C;4 alkynyloxy(C, )alkyl, aryloxy(C, 4)alkyl,
formyl, C, ¢ carbOX};alkyl, Cis alkylcarbonyl(C,‘_;)alkyl, C,, alkenylcarbonyl(C, )alkyl, C,
alkynylcarbonyl(C1“1"6)a1ky1, C, ¢ alkoxycarbonyl(C, c)alkyl, Cy4 alkeﬁyloxycarbonyl(C]_
oalkyl, C;4 alkyny(l:oxycarbonyl(C‘_é)alkyl, aryloxycarbonyl(C, )alkyl, C, , alkylthio(C,.
oalkyl, C, ¢ alkylsﬁ;lﬁnyl(cl_ﬁ)alkyl, C, 4 alkylsulfonyl(C, s)alkyl, aminocarbonyl(C, s)alkyl,
aminocarbonyl(Cz’;(,)alkenyl, aminocarbonyl(C, c)alkynyl, C, ¢ alkylaminocarbonyl(C, ¢)alkyl,
di(Cl_é)alkylaminbcarbonyl((lM)alkyl, Cis alk&ylaminocarbonyl(Cz_é)alkenyl(C,-6)a1ky1: di(C,.
6)alkylaminocarbi)nyl(Cz_é)alkenyl(Cl_s)alkyl, alkylaminocarbonyl(C, ;)alkynyl(C, ,)alkyl,
di(C,_6)a1kylamiﬁocarbonyl(C1_6)alkyny1(Cl_g)alkyl, C, alkoxycarbonyl, C, , alkylcarbonyl,
arninocarbonyl,“:C1_6 alkylaminocarbonyl, di(C,_6)a1ky1aminocarbonyl, pheny! (optionally
substituted by Halo, nitro, cyano, C, 4 alkyl, C, 4 haloalkyl, C, 4 alkoxy or C, 4 haloalkoxy),
phenyl(C,,)alkyl (wherein the phenyl grou‘b is optionally substituted by halo, nitro, cyano,
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C, s alkyl, C;¢haloalkyl, C, 4 alkoxy or C, ; haloalkoxy), phenyl(C, ,)alkenyl(C, Jalkyl,
(wherein the phenyl group is optionally substituted by halo, nitro, cyano, C, ¢ alkyl, C, ¢

1

haloalkyl, C, alkoxy, C, 4 alkylsulfonyl or C, ¢ haloalkoxy), heteroaryl (optionally

‘\
sdbstituted by halo, nitro, cyano, C, ¢ alkyl, C, ; haloalkyl, C, ¢ alkoxy, C, alkylsulfonyl or\\!
C, haloalkoxy), heterocyclyl (optionally substituted by halo, nitro, cyano, C, 4 alkyl, C, 4 \

\

haloalkyl, C, s alkoxy or C, 4 haloalkoxy),_heteroaryl(C,)alkyl (where the heteroaryl may l;‘e

substituted by halo, nitro, cyano, C, alkyl, C, 4 haloalkyl, C, 4 alkoxy or C, ; haloalkoxy),or |
heterocyclyl(C, ,)alkyl (where the heterocyclyl may be substituted by halo, cyano, C,,

alkyl, C, 4 haloalkyl, C,, alkoxy or C, ¢ haloalkoxy);
10

R® and R’ independently are, hydrogen, halogen, C,4 alkyl, C,  haloalkyl C,
alkenyl, C,; alkynyl, C, ; alkoxy or C, 4 haloalkoxy;

R'" is hydrogen, halogen, C, 4 alkyl, C,4 alkenyl, C, 4 alkynyl, C,  haloalkyl, C,
alkoxy, C,, alkoxy (C,4)alkyl, C, ¢ haloalkoxy, C,  alkylthio, C, ; haloalkylthio, C,

alkylsulfinyl, C, 4 haloalkylsulfinyl, C, ; alkylsulfonyl, C,  haloalkylsulfonyl, C, ¢ haloalkyl,

cyano, nitro, formyl, CH=NOR*, C, 4 alkylcarbonyl, C,, alkoxycarbonyl or SFs;' or together
R'and R" together with the atoms to which they are attached may be joined to form a five,
six or seven-membered saturated or unsaturated ring carbocylic or heterocyclic ring which

'may contain one or two hetero atoms selected from O, N or S and which may be optionally
substituted by C, ¢ alkyl, C, ; haloalkyl or halogen;

R" is cyano, nitro, C, 4 alkyl, C ¢ haloalkyl, C,, cycloalkyl, C,, cycloalkyl(C,)alkyl,
CH,(C,¢)alkenyl, CH,(C,¢)alkynyl, phenyl (optionally substituted by halo, nitro, cyano, C,

alkyl, C, 4 haloalkyl, C, 4 alkoxy or C, 4 haloalkoxy) heteroaryl (optionally substituted by
halo, nitro, cyano, C, 4 alkyl, C, ; haloalkyl, C, 4 alkoxy or C, , haloalkoxy), C,
alkylcarbonyl, C, 4 alkoxycarbonyl, C, 4 alkylamino, di(C, ¢)alkylamino, C,

|
alkylcarbonylamino, C, 4 alkoxycarbonylamino, C, 4 alkoxy, C, ¢ alkylthio, C, ¢ alkylsulfinyl,

C, alkylsulfonyl, C, 4 haloalkylthio, C, ; haloalkylsulfinyl, C, ; haloalkylsulfonyl, arylthio,
arylsulfinyl, arylsulfony! or OCO(C, ¢)alkyl;

R' is hydrogen, halogen, nitro, cyano, C,, alkyl, C, 4 haloalkyl, C, ; cyanoalkyl, C,4
alkenyl, C,¢ alkynyl, C,, cycloalkyl, C, ¢ haloalkenyl, C,, cycloalkyl(C, ,)alkyl, C,.

salkox(C, ¢)alkyl, C, , alkoxycarbonyl, C, 4 alkylcarbonyl, C, 4 alkylaminocarbonyl], di(C,.

S a2
SAANEN
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salkylaminocarbonyl, phenylls (optionally substituted by halo, nitro, cyano, C, 4 alkyl, C,
haloalkyl, C, ¢ alkoxy or C, g+haloalkoxy)'or heteroaryl (optionally substituted by halo,nitro,
cyano, C, 4 alkyl, C, ¢ haloalkyl Cis alkoxy or C, ¢ haloalkoxy).

RYis C,4 alkyl, OR22 or NR¥R¥;

R'is hydrogen, C] ¢ alkyl or C, ¢ haloalkyl;

R" is hydrogen, C] s alkyl, C, ¢ haloalkyl, C,, alkoxy, cyano, C, ¢ alkoxycarbonyl C.
s alkylcarbonyl or NR“R47 '

R* and R* mdependently are, hydrogen C,.s alkyl, CH,(C,, haloalkyl), Cy
cyanoalkyl, C, ¢ alkoxy(Cl_é)alkyl, C,.¢ alkylthio(C, g)alkyl, C, 5 alkoxy(C, s)alkoxy(C, s)alkyl,
phenyl(C, )alkyl (wherf;;:in the phenyl group is optidnally substituted by halo, nitro, cyano,
C,, alkyl, Cl_é__haloalkyf, C,¢ alkoxy or C, haloalkbxy), heteroaryl(C, ,)alkyl (wherein the
heteroaryl group is optijonally substituted by halo, nitro, cyano, C, 4 alkyl, C 4 haloalkyl, Cis
alkoxy or C, 4 haloalkoxy), heterocyclyl(C, ,)alkyl (wherein the heterocyclyl group is
optionally substituted ;By halo, nitro, cyano, C, ; alkyl, C,; haloalkyl, C,, alkoxy or C,
haloalkoxy), or R® aqd R*! together with the N atom to which they are attached form a five,
SiX or seven-memberéd heterocyclic ring which rhay contain one or two further hetero atoms
selected from O, N Q"r S and which may be optionally substituted by one or two C, ¢ alkyl
groups; ;

R?is C 4 a1.1'<y1 or optionally substituted phenyl(C, ,)alkyl;

R* and R* ;’independently are, hydrogen, C, 4 alky! or pheny! (optionally substituted
by halo, nitro, cyaﬁo, Cy alkyl, C, haloalkyl, C, ; alkoxy or C, ; haloalkoxy);

-~ R¥is hydr;é)gen or C,; alkyl; |

R?is C,4 v_ialkyl or phenyl(C, ,)alkyl (wherein the phenyl group is optionally
substituted by han, nitro, cyano, C, 4 alkyl, C, ¢ haloalkyl, C, 4 alkoxy or C, 4 haloalkoxy);
and A

R* and R” independently, are, hydr_bgen, C, alkyl, C;, cycloalkyl, C, 4 alkenyl, C
alkynyl, C,4 haljoalkyl, C,. alkoxy(C, ¢)alkyl, C,, alkoxycarbonyl(C, 4)alkyl, carboxy(C,.
oalkyl or phen?il(Cl-z)alkyl; or R* and R* R? together with the N atom to which they are

attached form a five, six or seven-membered heterocyclic ring which may contain one or two



. x \
o | | ﬂ%
: [} PPD 50466 ‘

-11-

further hetero atoms selected from O, N or S and which may be optionally substituted b)} one
or two C, ¢ alkyl groups; A

\
'\
Preferably A is C, 4 alkylene -C(O)- or C,, alkyleneoxy. 1‘
Preferably D is S or CR’*=CR’, where R® and R’ are, independently, hydrogen, H\‘
5 halogen, C, 4 alkyl, C 4 haloalkyl C, alkenyl, C,; alkynyl, C, 4 alkoxy or C, ; haloalkoxy. l‘-l_‘
Preferably E is N or CR" where R'? is hydrogen, halogen, C, alkyl, C haloalkyl,l‘i

C,, alkoxy, C, ; haloalkoxy, C;_S alkoxy (C,¢alkyl, C, alkylthio or SF;; or R' and R"

i

\

together with the atoms to which they are attached form a benzene ring optionally substitute
by C, 4 alkyl, C, ; haloalkyl or halogen.

10 A preferred value of M is N(R*)C(=0) where N is the atom of attachment to the ring‘l

containing E and D; and R*' is hydrogen, C, salkyl, C, alkoxy(C, )alkyl, benzyloxymethyl
‘ or benzoyloxymethyl.

Preferably Y is O

Preferably J is N or CR' where R" is hydrogen, C, ; alkyl, C,  haloalkyl, cyano,
15 halogen or nitro.

R' is preferably hydrogen, halogen, C, 4 alkyl, C, ¢ alkenyl, C,, haloalkyl, C,  alkoxy,

C, haloalkoxy, C, ¢ alkylthio, C, ¢ haloalkylthio, C, , cycloalkyl, cyano, nitro or SF;

Preferably R’, R*and R’ are independently hydrogen, C,, alkyl or halogen.

R® is preferably C, 4 alkyl, C, ¢ haloalkyl, C, ¢ cyanoalkyl, C, alkenyl(C, calkyl, C, 4

20 alkynyl (C,galkyl, C,, cycloalkyl, C,; halocycloalkyl, C, ; cyanocycloalkyl, C, 5 alkyl(C,.
Jeycloalkyl, C, 5 alkyl(C; »)halocycloalkyl, C; ¢ cycloalkenyl, C,, cycloalkyl(C, oalkyl, C,
cycloalkenyl(C, )alkyl, C, ¢ haloalkenyl(C, o)alkyl, C, ,cyanoalkenyl(C, )alkyl, C,
alkoxy(C, ¢)alkyl, C, alkenyloxy(C, c)alkyl, C, alkynyloxy(C, ,)alkyl, aryloxy(C, o)alkyl,

C, carboxyalkyl, C, ¢ alkylcarbonyl(C, ,)alkyl, C, ¢ alkenylcarbonyl(C, ¢)alkyl, C,
25 alkynylcarbonyl(C,  )alkyl, C . alkoxycarbonyl(C, c)alkyl, C,, alkenyloxycarbonyl(C,.
oalkyl, C, . alkynyloxycarbonyl(C, ()alkyl, aryloxycarbonyl(C, ()alkyl, C, ¢ alkylthio(C,.
galkyl, C, ¢ alkylsulfinyl(C, c)alkyl, C, ¢ alkylsulfonyl(C, c)alkyl, aminocarbonyl(C, ()alkyl,
aminocarbonyl(C, ¢)alkenyl, aminocarbonyl(C, s)alkynyl, C, ¢ alkylaminocarbonyl(C, c)alkyl,
di(C, ¢)alkylaminocarbonyl(C, )alkyl, C,,alkylaminocarbonyl(C, ()alkenyl(C, ¢)alkyl, di(C,.

¢)alkylaminocarbonyl(C, alkenyl(C, ()alkyl, alkylaminocarbonyl(C, ,)alkynyl(C, ¢)alkyl,




10

15

20

PPD 50466
-12-

di(C,,Qalkylaminocarbonyl((;f1_6)a1kynyl(Cl_6)alkyl, phenyl! (optionally substituted by halo,
nitro, cyano, C,, alkyl, C, Haloalkyl, Cis élkoxy or C, ¢ haloalkoxy), phenyl(C,_)alkyl
(wherein the phenyl group lS optionally substifuted by h-‘élo, nitro, cyano, C,¢alkyl, C,4
haloalkyl, C, 4 allloxy or C, P haloalkoxy), phenyl(C, A)élkenyl(CM)alkyl, (wherein the
phenyl group is optionally éubstituted by halo, nitro, cyano, C, 4 alkyl, C, 4 haloalkyl, C
alkoxy, C, 4 alkylsulfonyl dr C, haloalkoxy), héteroaryl (optionally substituted by halo,
nitro, cyano, C,, alkyl, Cl_,-"6 haloalkyl, C, 4 alkoxy or Cl_é haloalkoxy), heterocyclyl (wherein
the heterocyclyl group is optionally substituted by halo, nitro, cyano, Csalkyl, Cp
haloalkyl, C, alkoxy or C16 haloalkoxy), heteroaryl(C,)alkyl (wherein the heteroaryl group
1s optionally substituted by halo, nitro, cyano, C, 4 ali{yl, C, haloalkyl, C, 4 alkoxy, C, 4
alkylsulfonyl! or C, ¢ haloalkoxy)or heterocyclyl(C, %)alkyl (wherein the heterocyclyl group is
optionally substituted by halo, nitro, cyano, C,; alkyl, C, s haloalkyl, C, ¢ alkoxy or C, 4
haloalkoxy); |

More preferred ;)ptionally substituted rings. of formula

;
t

R1 |
&

where Z represents ';he point of attachment to M

include optionally sﬁlbstituted 1sothiazolyl, optionally substituted pyridyl, optionally
substituted pyrimidjvinyl, optionally substituted quinazolinyl and optionally substituted
quinolinyl groups 1n which the optional substifuents are chosen from halo, C, ¢ alkyl, C, ¢
haloalkyl, C, 4 alké)xy, C . alkoxy(C, galkyl or C, ¢ haloalkoxy.

Most pref;érred optionally substituted rings of formula
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: _ Br =

\ . "~ i ) or F

. 7\ I\ ™ F

X N AN z z
k S S Cl

More preferably A is CH, or CH,0, even more preferably CH,. "*
5

It is more preferred that M is NR*'C(=0), where R”' is hydrogen, C, , alkyl, C,,

alkoxy (C,)alkyl, benzyloxymethy! or benzoyloxymethyl. It is especially preferred that R*
is hydrogen, ethyl, ethoxymethyl, allyl or propargy!

It is more preferred that R?, R* and R’ are independently, hydrogen, or halogen
10

(especially fluorine); it is especially preferred that each of R’, R* and R is hydrogen.

\
More preferably J is N or CR" where R'is hydrogen, methyl, or halogen

e

More preferably R® is C, 4 alkyl, C, , haloalkyl, C,, cyanoalkyl, C,, cycloalkyl, C,, |
alkyl (C,,) cycloalkyl, C, 4 alkoxy (C,,) alkyl, heterocyclic (optionally substituted by halo,

nitro, cyano, C,; alkyl, C, ¢ haloalkyl, C, ¢ alkoxy or C, 4 haloalkoxy), phenyl (optionally
15

substituted by halogen, C, ¢ alkyl, C, ¢ haloalkyl, C,  alkoxy, nitro, cyano or C,

e

alkylsulfonyl) or heteroaryl (optionally substituted by halogen, C, 4 alkyl, C, ¢ haloalkyl, C,
alkoxy, nitro, cyano or C, ; alkylsulfonyl)

\

\!\

Particularly preferred values of R are C, 4 alkyl, C, haloalkyl, C, calkoxy(C, ()alkyl, \

C ;,cycloalkyl or Cy,; cycloalkyl(C, o)alkyl. l'\;
Particularly preferred values of the group: \

e

l
r
; Em
(6, ]
Qz
Z 3
(@]
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; R | RM
/N\ ' s N 5 X = ]
= /N—"R NS < /N_—R ~ /N“‘R
X N X N N

where X represents the position of attachment of A to/the ring.

arc

5 The compounds Qf the following Tables illustrate compounds of the invention. Table

1 provides compounds of the formula (1A’):

; ol :‘ N

; / O NN
N \ /U\ _ N-R
S Y N
(1A

10
where R®", A and R® are as defined in Table 1.
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TABLE 1 2
Compound No. R* | A R’ \‘\
1.1 H CHp CH2CH2CH3¢ I‘;
1.2 H CHy CH3 \\
1.3 H CHp para-fluorobenzyl |
14 H CHy CH,CF, \
1.5 H CHy . (CH)4CH3 ]
1.6 H CHy 2-chloro-4-trifluoro- ‘1
methyliphenyl \
% H CH, CH(CH3)CH,CH; |
i3 H CH, CH,CH; j
Tl H i, CHL,C(CHs )3
110 CH,CH3 CHy CH,CH,CH;
1.11 CHpOCH,CHj3 CHy CHoCHpCHj
1.12 H CHy 4-triflucromethylphenyl
113 H CH(CH,CH,CH(CH3) | CH2CH,CH(CH3)
2)
1.14 H CHp CHpCF,OCH3
1.15 - H CHp CHyCHoCH(CH3 )
1.16 H CHy CH2CH(CH3 ),
Table 2 provides compounds of the formula (1B’)
) Ci - N,
N PIg /1:::H:,N
ST A e
R! R




PPD 50466

-16-
TABLE 2
Compound No. R A R

2.1 : H f:CHz CHCHCH;3

22 H CH, CH;

23 /;'; H _ - ,’ CHp para-fluorobenzyl

2.4 | H " CHj CH,CF3

25 H CH, (CHy)4CH;3

2.6 ‘ H CHy 2-chloro-4-trifluoro-

‘ methylphenyl

2.7 H "~ CHp CH(CH3)CHLCH;

78 7] T CHy CH,CH;

2.9 | H - CHp CH,C(CH3)3
7.10 ] CH,CH; T CHy CH,CH,CH3
211 | CH,0CH,CH; ) CH,CHCH; |
2.12 H e 4-trifluoromethylphenyl
2.13 H CH(CH,CH,CH(CH3) | CH,CH,CH(CH3);

' 2)

2.14 H CHp CHpCFoOCH3
2.15 H CHp CHCH,CH(CH3)
2.16 H CHj CH,CH(CH3z)
2.17 H CHp COCH3

5 Table3 providesj} compounds of the formula (1C’):
: R6
/
) Cl o N,
N i N
ST ONT DA N
e
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TABLE 3 |

Compound No. R | A R [’x'

3.1 H CHy CHpCH,CH3 !‘:‘

32 H CHy CHj3 \j‘\l

33 H CHy para-fluorobenzyl |

34 H -CHjp CH,CF3 ‘1\

3.5 H CHy (CHp4CH3 |

3.6 H CHp 2-chloro-4-trifluro- |

| methylpheny! “f

3.7 H CHjp CH(CHg)CHZCH3 x\

3.8 H CH, CH,CH; |

3.9 H CHp CHyC(CH3 )3 \\l

3.10 CH,yCH3 CHjp CH>CHCH;3 "\‘-l
3.11 CHOCHCHj3 CHjp CH,CHpCH;3 \\\
3.12 H CHy 4-trifluoromethyl- ‘\‘\‘
‘phenyl ‘ !

3.13 H CH(CH,CHCH(CH3)2) CHQCHQ,CH(CH_’;)Z. \
3.14 H CH, CH,CF,0CH;3 “a‘]
315 H CH, CH,CH,CH(CH3)3 |
316 & cih CILCH(CIS ) ‘\‘
317 H CHy COCH; \

Table 4 provides compounds of the formula (1D”)

=
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TABLE 4
Compound No. R A A R

4] H C, CH,CH,CH;

42 H CH, CH;

43 - H CHz para-fluorobenzyl

. 44 H CHZ CH,CHj3

4.5 H CHp (CHp)4CH3y

456 H Ci, 2-chioro-4-

' | trifluoromethylphenyl

47 H CH, CH(CH3)CH,CH;3

73 H i, CHLCH;

4.9 H : CHy CH,C(CH3)3
4.10 CHpCH3 CHj CH,CH,CH3
4.11 CHyOCH,CHj3 CHj CHCH,CH3
4.12 H CHp 4-trifluoromethylphenyl
4.13 H CH(CH,CH,CH(CH3) CH;CHpCH(CH3)z

2)
4.14 H CHjp CH,CF,0OCHj3
4.15 H CHp CH>CHCH(CH3),
4.16 H CHp CHoCH(CH3)2

Table 5 provides cbmpounds of the formula (1E’)

10

RSN

Cl

—

O — N\
~ /U\A \N/

N

(IE)
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TABLE 5 \‘\
Compound No. R A R |
5.1 CH,CH, H CH,CH,CH, |
52 CH,OCH,CH, H CH,CH,CH, \
\

The following abbreviations are used throughout this description:

5

m.p. = melting point

ppm = parts per million
s = singlet

br = broad
d = doublet-- dd = doublet of doublets
t = triplet q = quartet
m = multiplet

Table 6 shows selected NMR data, all with CDC1,, as the solvent (unless otherwise stated; if

a mixture of solvents is present, this is indicated as, for example (CDC1, / dg-DMSO)), (no

attempt 1s made to list all characterising data in all cases) for compounds of tables 1 - 5

TABLE 6

Compound No.
N

1H NMR & ppm (CDCI; unless stated)

1.0 (t, 3H); 2.15 (m, 2H);2.35 (5, 3H); 4.0 (s, 2H); 4.7(t, 2H); 7.35
(dd, 1H); 7.85 (d, 1H); 7.95 (d, 1H); 8.15 (br, 1H)
12

2.35 (s, 3H); 4.0 (s, 2H): 4.5 (5, 3H); 7.35 (dd, 1H); 7.8 (d, 1H); 7.9
(d, 1H); 8.05 (br, 1H)
13

(dg-DMSO): 2.35 (s, 3H); 4.05 (s, 2H); 5.8 (5, 2H) 7.0 (m, 2H); 7.4
(m, 3H); 7.8 (m, 2H): 10.9 (br, 1H)

P

S

e
e
e
e

i

I
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TABLE 6 (Continugd)

1H NMR & ppm (CDCL unless stated)

Compouﬁd No. : '
1.4 2.4 (s, 3H); 4.0 (5, 2H); 5.3 (q, 2H); 7.4 (dd, 1H) 7.85 (4, IH); 7.95
(d, 1H); 8.15 (br, 1H)
1.5 0.9 (t, 3H); 1.35 (m, 4H); K (m, 2H); 2.4 (s, 3H): 4.05 (s, 2H);
47 (t, 2H); 7.35 (dd, 1H): 7.85 (d, 2H); 7.9 (d, 2H); 8.15 (br, 1H)
16 2.4 (5, 3H); 4.05 (5, 2H); 7.45 (dd, 1H); 7.75 (ad, 1H); 7.95 (m,
| 3H); 8.05 (m, 1H); 8.2 (br, 1H)
1.7 0.85 (t, 3H); 1.7 (d, 3H); 2.0-2.2 (m, 2H); 2.35 (s, 3H); 4.0(s, 2H);
4.9 (m, 1H); 7.3 (dd, 1H); 7.85 (d, 1H); 7.9 (d, 1H); 8.15 (b, 1H)
1.8 1.75 (t, 3H); 2.35 (s, 3H); 4.0 (s, 2H); 4.8(q, 2H); 7.35 (dd, 1H); 7.8
(br, 1H); 7.9 (d, 1H); 8.1 (br, 1H)
1.9 1.05 (s, OH); 2.4(s, BH):; 4.05 (s, 2H); 4.55 (s, 2H); 7.35 (dd, 1H);
7.85 (br, 1H); 7.95(d, m); 8.15 (br, 1H)
1.10 0.95 (t, 3H); 1.2 (t, 3H); 2.13 (m, 2H); 2.5 (s, 3H) 3.65 (br, 2H);
3.8 (br, 2H); 4.65 (t, 2H); 7.15 (br, 1H); 7.5 (br, 1H); 7.78 (dd,
o o ,
111 0.95 (t, 3H); 1.2 (t, 3H); 2.1 (m, 2H); 2.5 (s, 3H); 3.6 (q, 2H) 3.7
(br, 2H); 4.7 (t, 2H); 5.2 (br, 2H); 7.15 (br, 1H); 7.55 (br, 1H); 7.8
( 1H) |
.12 2.4 (s, 3H); 4.1, éH); 7.5 (m, 1H); 7.8-7.9 (m, 4H); 8.5(br, 2H); -
10.35 (s, 1H)
1.13 0.88 (dd, 6H); 1.0 (d, 6H); 1.62 (m, 4H); 2.0 (m, 2H); 2.32 (m 2H);
2.36 (s, 3H); 3.77(dd; 1H); 4.77 (dd, 2H); 7.37 (dd, 1H); 7.83 (s,
, 1H); 7.9 (d, 1H); 8.06 (s, 1H)
1.14 239 (s, 3H); 3.61 (s, 3H); 4.03 (s, 2H); 5.19 (1, 2H) 7.40 (dd, 1H);

7.88 (s, 1H); 7.97 (d, 1H); 8.16 (s, 1H)
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TABLE 6 (Continued) \

Compound No. 1H NMR § ppm (CDCI; unless stated) \
1.15 1.0 (d, 6H); 2.03 (q, 2H); 2.17 (s, 3H); 2.37 (m, 1H); 4.0 (s, 2H};
4.77 (dd, 2H); 7.34 (dd, 1H); 7.83 (s, 1H); 7.92 (d, 1H); 8.16 (s, \

1H) ‘\
1.0 (d, 6H); 237 (5, 3H); 2.54 (m, 1H); 4.03 (5, 2H); 4.56 (d; 2H); |
7.36 (dd, 1H); 7.84 (s, 1H); 7.94 (d, 1H) \

235 (s, 3H); 4.1 (s, 2H); 4.23 (s, 3H); 7.3(d, 1H); 7.55 (d, 1H):
8.1 (d, 1H); 8.3 (br, 1H) |

2.4 (s, 3H); 4.1 (s, 2H); 5.25 (q, 1H); 7.6 (m, 2H); 8.1 (br, 1H);
8.25 (br, 1H)

2.40(s, 3H); 3.03 (s, 3H); 4.09 (s, 2H); 7.66 (dd, 2H); 8.10 (d, 1H);
8.2 (br, 1H); 8.34 (d, 1H)
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TABLE 6 (Continued)
Compound No. 1HNMR & pplﬁ (CDCI; unless stated)
32 zf.35 (s, 3H); 4.1 (s, 2H); 4.3 (s, 3H); 7.55 (m, 2H); 8.0 (4, 1H);
3.3(&, 1H) :
33 |
3.4 3.4 (s, 300, 4.05 (5, 200, 7.4 (dd, TH). 7.6 (4, 1H); 8.15 (4, 1H). 8.3
(br, 1H) |

35
36
3.7
38
39 z'
3.10
3.11
3.12
3.13
3.14
3.15
316
317 . | 2.40 (s, 3H); 3.03 (s, 3H); 4.10 (s, 2H); 7.52 (dd, 2H); 8.19 (4, 1H):

8.2 (br, 1 H); 8.3 (d, 1H)
41 1.0 ¢, 3H); 1.25 (t, 5H); 2.15 (m, 2H); 2.85 (q, 2H); 3.95 (5, 2H);

! 4.7 (t, 2H); 7.35 (m, 1H) 7.85 (br, 1H); 7.95 (d, 1H); 7.95 (br, 1H);

8.2 (d, 1H); 8.35 (d, 1H)

42 "
i3
44
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TABLE 6 (Continued)

Compound No.

1H NMR & ppm (CDC]l, unless stated) ‘

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4127

4.13

414

4.15

4.16

5.1

0.95 (t, 3H); 1.4 (t, 3H); 2.12 (m, 2H); 2.5 (5, 3H); 3.9 (q, 2H); 4.2

(s, 2H), 4.65 (t, 2H); 7.42 (dd, 1H); 7.8 (b, 1H); 7.81 (br, 1H)

52

0.95 (t, 3H); 1.15 (t, 3H); 2.1 (m, 2H); 2.55 (5, 3H); 3.5 (q, 2H); 4.2
(s, 2H); 4.7 (t, 2H); 5.2 (s, 2H); 7.4 (dd, 1H); 7.8 (m, 2H)

The compounds of the invention may be made in a variety of ways. For example, as

shown in Scheme 1, compounds (I) wherein Y 1s O and A is alkylene, alkenylene,
alkylenoxy, alkylenamino or alkylenethio may be prepared by reacting amine (II) with an
appropriate carboxylic ester (III) (X = alkoxy or aryloxy) or with a carboxylic acid (11, X =
OH) ’in the presence of a known coupling agent such as 1,3-dicyclohexylcarbodiimide or 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide. Alternatively the carboxylic acid may first be
converted to an acid chloride, anhydride or chloroformate suitable for reaction with an amine

to form an amide; such procedures are well known to those skilled in the art and are
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described, for example in J. March, Advanced Organic Chemistry, Third Edition, John Wiley
and Sons, New York, 1985, pps 370-376 and references therein.

Scheme 1

R! R3 R R! % R3 R 6
E Y N R® E N R
>/ ; e N X
N\D»\N’H + X)J\A ON —— N\D»\N/U\A q,N
\ ! ~J \
= ‘,J RS | R R>
(1) S | 0

Amines (II) aré known compounds, or may be prepared from commercially available
starting materials by m‘vethods described in the liteﬁéture (see, for example, C. Oliver Kappe,
Robert Flammang, and Curt Wentrup, Heterocycles, Vol. 37, No. 3, 1615, (1994), A. Adams
and R. Slack, J. Chen_i. Soc., 3061, (1959) and Rq‘nald E Hackler, Kenneth W. Burow, Jr,,
Sylvester V. Kaster afﬁd David I. Wickiser, J. Heterocyclic Chem, 26, 1575, (1989), Ronald E
Hackler, Glen P J ou‘,r;dan, Peter L Johnson, Brian R Thoreen and Jack G Samaritoni, PCT
Int. Appl., WO93 04580 Al, and references therein).

The synthesés of substituted bénzotriaz’bles and indazoles is described in the
chemical literature ;':(see, for example Alan R. Katritsky and Charles W. Rees, Comprehensive
Heterocyclic Cherﬁistry, Pergamon Press, 1984; Christoph Ruchardt and Volker Hassmann,
Liebis Ann. Cherri., 1980, 908; Jean-Jacques Vandenbossche and Alain Lagrange, Eur. Pat.
Appl,, EP904769§ F Halley and X. Sava, Synth. Commun. 1997, 27 (7), 1199; Donald R.
James, Don R. B_éker, Steven D. Mielich, William J. Michaely, Steven Fitzjohn, Christopher
G. Knudsen, Chfistopher Mathews and John M. Gerdes, PCT Int. Appl., WO9318008 Al,
Donald Richardﬁ] ames and Raymond Anthony Felix, PCT Int. Appl., W09425446 A1) and
similar methodé may be used to prepare Compounds (I1I) starting from appropriately
substituted ani,l;iné:s, as detailed in the experimental ,§e_:ction. Alternatively, halobenzotriazoles
and haloindazoles (especially where the halogen is.br(.);no or 10do), which may be prepared
by the above fnethods, may be converted into Compounds (III) via procedures involving

transition-metal catalysed transformations analogous to those described by Nitya G. Kundu
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et al., Tetrahedron, 53 (39), 13397, (1997), Takao Sakamoto et al. Heterocycles, 36 (11), l‘

2509 (1993), Motoi Kawatsura and John F. Hartwig, JACS, 1999, 121, 1473, and others.

3

A compound of formula (I), wherein Y is sulphur, may be prepared by reacting a \\

compound of formula (I), wherein Y is oxygen, with a suitable thionating agent such as 2,4(\{

5 bis(4-fnethoxyphenyl)-1,3-dithia—2,4-diphosphetaneQ,4—disu1ﬁde (Lawesson’s reagent), 2,4;}
bis(methylthio)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Davy reagent methyl), 2,4- \
bis(para-tolyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Davy reagent p-tolyl) or -
phosphorus pentasulfide in a suitable solvent such as toluene or fluorobenzene.

Compounds of formula (IV) may be made from (V) by treatment with N,N-

10 dimethylformamide dialkyl acetal in a suitable solvent such as toluene or N,N-

dimethylformamide. Frequently this reaction produces a mixture of E and Z isomers which

are sometimes separable by standard techniques such as flash column chromatography and

recrystallisation. This invention covers isolated isomers together with mixtures of isomers.

15

)

Compounds (IV) may be treated subsequently with amines (HNRaRb) to give
Compounds (VI); ‘compounds (V) may be treated in an analogous manner with

20  trialkylorthoformates (HC(ORA),) to afford Compounds (VII):
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Compounds (I), whetein R*' is hydrogen, may be treated with an optionally
substituted alkylating agent‘,‘(such as an alkyl halide, chloromethylether, dialkyl sulfate or

trialkyloxonium salt) optionally in the presence of a base to give additional compounds D

wherein R*' is optionally sﬁbstituted alkyl which form a further part of this invention. When

Y is O, this re-action usuall'y produces a mixture of isomeric products (I) and (VIII). In

contrast, when Y is S, (IX«‘> 1s the predominant product

5 R! s
:E Y N R® >\E ) R
N R¥—N_ N 74 N,
)L )J\ @[ \A@[J ML L @ it
4 «d

o (VIID), IX)

Compounds of formu a (VIII) are novel, and as such form a further aspect of the
invention. Certain of these compounds also possess insecticidal and fungicidal activity

Those skilled m the art will recognise that'analogous reactions involving
sulfenylation, sulfony}lation and acylation are possible when Y is O.

Compounds (I) where R”' is alkoxymethyl or acyloxymethyl, may also be prepared
from Compound (I); where R®' is hydrogen by se"‘quential reaction with formaldehyde and an
alkylating or acylatmg agent. |

Additional compounds (I) may be prepared from (I) where R’ is hydrogen by
reaction with hydrpxymethylbenzotrlazole or benzotriazoles and aldehydes according to the
method of A.R. I%Zatritzky etal., J. Org. Chenﬁ., (1993), 58, 2086. |

Compounéi's (IX), Y = S may be reactéd with alcohols, amines, O-alkylhydroxyl-
amines and hydrézines, optionally in the presénce of a mercuric salt (such as mercuric

chloride), accor(fing to known procedures to:give compounds (X) and (XI) respectively:

1 . 1

I J;rlo Nx)\{@[

® (XD

R

!
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where Re is H; optionally substituted alkyl, alkenyl or alkynyl, Rf is substituted alkyl,

|
alkeny! alkynyl, amino, substituted amino or alkoxy and Rg is optionally substituted alkylaj-;
alkenyl or alkynyl. - ,, \
Compounds (X) where Re is hydrogen may be treated with an optionally substituted
5  alkylating agent (such as an alkyl halide, chloromethylether, dialkyl sulfate or

trialkyloxonium salt) optionally in the presence of a base to give further Compounds (J)

R 5 R
>\ - _Rf R 5 Rf R . \%
I 01 AN
. - N — N N
e e 0 O) D/\\N/l\A N
R s R Y
R
X)

Heteroaryl N-Oxides can be produced by methods known to the skilled person.

The compounds of formula (T) can be used to combat and control infestations of ‘\
insect pests such as Lepidoptera, Diptera, Hemiptera, Thysanoptera, Orthoptera, Dictyoptera,
Coleoptera, Siphonaptera, Hymenoptera and Isoptera and also other invertebrate pests, for }

15 example, acarine, nematode and mollusc pests. Insects, acarines, nematodes and molluscs {
are hereinafter cdnectively referred to as pests. The pests which may be combated and
controlled by the use of the invention compounds include those pests associated with
agriculture (which term includes the growing of crops for food and fibre products),

horticulture and animal husbandry, companion animals, forestry and the storage of products

of vegetable origin (such as fruit, grain and timber); those pests associated with the damage |
of man-made structures and the transmission of diseases of man and animals; and also

nuisance pests (such as flies).

Examples of pest species which may be controlled by the compounds of formula (1)
include: Myzus persicae (aphid), Aphis gossypii (aphid), Aphis fabae (aphid), Lygus spp.
5  (capsids), Dysdercus spp. (capsids), Nz’laparvdta lugéns (planthopper), Nephotettixc incticeps
(leathopper), Nezara spp. (stinkbugs), Euschistus spp. (stinkbugs), Leptocorisa spp.
(stinkbugs), Frankliniella occidentalis (thrip), Thrips spp. (thrips), Leptinotarsa
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decemlineata (Colorado pd%ato beetle), Anthonomus grandis (boll weevil), Aonidiella spp.
(scale insects), Trialeurodés spp. (white flies), Bemisia tabaci (white fly), Ostrinia nubilalis
(European corn borer), sz)doptera littoralis (cotton leafworm), Heliothis virescens (tobacco
budworm), Helicoverpa qiirmigera (cotton bollworm), Helicoverpa zea (cotton bollworm),‘~
Sylepta derogata (cottonr’gleaf roller), Pieris brassicaé (white bqtterﬂy), Plutella xylostella
(diamond back moth), Aér‘otis spp. (cutworms), ChiZo suppressalis (rice stem borer), Locusta
migratoria (locust), Ch?jrtiocefes terminifera (locust), Diabrotica spp. (rootworms),
Panonychus ulmi (Eurobean red mite), Panonychus citri (citrus red mite), Tez‘ranychus
urticae (two-spotted sp'ider mite), Tetranychus cinﬁabarinus (carmine spider mite),
Phyllocoptruta oleivo;‘a (citrus rust mite), Polyphagotarsonemus latus (broad mite),
Brevipalpus spp. (ﬂat’:jmites), Boophilus microplu;‘; (cattle tick), Dermacentor variabilis
(American dog tick), ;’Clenocephalides felis (cat flea), Liriomyza spp. (leafminer), Musca
domestica (houseﬂy)i Aedes aegypti (mosquito), Znopheles spp. (mosquitoes), Culex spp.
(mosquitoes), Lucilljiia spp. (blowflies), Blattella germanica (cockroach), Periplaneta
americana (cockrog’:ch), Blatta orientalis (cockroach), termites of the Mastotermitidae (for
example Mastotern?es spp.), the Kalotermitidaé (for example Neotermes spp.), the

Rhinotermitidae (for example Coptotermes formosanus, Reticulitermes flavipes, R. speratu,

- R virginicus, R. hesperus, and R. santonensis) and the Termitidae (for example Globitermes

sulphureus), Soleﬁopsis geminata (fire ant), Monomorium pharaonis (pharaoh’s ant),
Damalinia spp. and Linognathus spp. (biting":and sucking lice), Meloidogyne spp. (root knot
nematodes), Gloéodera spp. and Heterodera,“ spp. (cyst nematodes), Pratylenchus spp.
(lesion nematod_és), Rhodopholus spp. (banéna burrowing nematodes), Tylenchulus
spp.(citrus nem;todes),- Haemonchus com‘oftus (barber pole worm), Caenorhabditis elegans'

(vinegar eelwoﬁn), Trichostrongylus spp. (gastro intestinal nematodes) and Deroceras

reticulatum (slug).

The cc{mpounds of formula (I) arealso active fungicides and may be used to control
one or more fo the following pathogens: Pyricularia oryzae (Magnaporthe grisea) on rice
and wheat anfd other Pyricularia spp. on pther hosts; Puccinia recondita, Puccinia striiformis
and other ru's":ts on wheat, Puccinia hordéi, Puccinia striiformis and other rusts on barley, and

rusts on other hosts (for example turf, rye, coffee, pears, apples, peanuts, sugar beet,
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vegetables and ornamental plants); Erysiphe cichoracearum on cucurbits (for example
melon); Erysiphe graminis (powdery mildew) on barley, wheat, rye and turf and other \;‘
powdery mildews on various hosts, such as Sphaerotheca macularis on hops, Sphaerothec\
Susca (Sphaefothéca fuliginea) on cucurbits (for example cucumber), Leveillula taurica orj
5 {omatées, aubergine and green pepper, Podosphaera leucotricha on apples and Uncinula \
necator on vines; Cochliobolus spp., Helminthosporium spp.,h_Drechslera Spp- (Pyrenophorc;i _
spp.), Rhynchosporium spp., Mycosphaerella graminicold (Septoria tritici) and ‘
Phaeosphaeria nodorum (Stagonospora nodorum or Septoria nodorum),
Pseudocércospo_rella herpotrichoides and Gaeumannomyces graminis on cereals (for
10 example wheat, barley, rye), turf and other hosts; Cercospora arachidicola and \
Cercosporidium personatum on peanuts and other Cercospora spp. on other hosts, for *

example sugar beet, bananas, soya beans and rice; Botrytis cinerea (grey mould) on tomatoes,

o —

strawberries, vegetables, vines and other hosts and other Botrytis spp. on other hosts;
Alternaria spp. on vegetables (for example carrots), oil-seed rape, apples, tomatoes, potatoes,
15 cereals (for example wheat) and other hosts; Venturia spp. (including Venturia inaequalis
(scab)) on apples, pears, stone fruit, tree nuts and other hosts; Cladosporium spp. on a range
of hosts including cereals (for example wheat) and tomatoes; Monilinia spp. on stone fruit, "
tree nuts and other hosts; Didymella spp. on tomatoes, turf, wheat, cucurbits and other hosts;
Phoma spp. on oil-seed rape, tuif, rice, pdtatoes, wheat and other hosts; Aspergillus spp. and
20 Aureobasidium spp. on wheat, lumber and other hosts; 4scochyta spp. on peas, wheat, barley
and other hosts; Stemphylium spp. (Pleospora spp.) on apples, pears, onions and other hosts;
summer diseases (for example bitter rot (Glomerella cingulata), black rot or frogeye leaf spot !
(Botryosphaeria obtusa), Brooks fruit spot (Mycosphaerella pomi), Cedar apple rust |
(Gymnosporangium juniperi-virginianae), sooty blotch (Gloeodes pomigena), flyspeck
25 (Schizothyrium pomi) and white rot (Botryosphaeria dothidea)) on apples and pears;
Plasmopara viticola on vines; other downy mildews, such as Bremia lactucae on lettuce,
Peronospora spp. on soybeans, tobacco, onions and other hosts, Pseudoperonospora humuli
on hops and Pseudoperonospora cubensis on cucurbits; Pythium spp. (including Pythium
ultimum) on turf and other hosts; Phytophthora infestans on potatoes and tomatoes and other

Phytophthora spp. on vegetables, sttawberries, avocado, pepper, ornamentals, tobacco,
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cocoa and other hosts; Thar{atephorus cucumeris on rice and turf and other Rhizoctonia spp.
on various hosts such as wljeat and barley, peanuts, veg_fetables, cotton and turf; Sclerotinia
spp. on turf, peanuts, potatées, oil-seed rape and other hosts; Sclerotium spp. on turf, peanuts
and other hosts; Gibberellé Jfujikuroi on rice; Colletotrgichizm spp. on a range of hosts
including turf, coffee and '.K/egetables; Laetisaria fuciformis on turf, Mycosphaerella spp. on
bananas, peanuts, citrus, ;Secans; papaya and other-hoéts; Diaporﬁ{e spp. on citrus, soybean,
melon, peérs, lupin and o;’fher hosts; Elsinoe spp. on ¢itrué, vines, olives, pecans, roses and | '
other hosts; Verticillium;‘spp. on a range of hosts including hops, potatoes and tomatoes;
Pyrenopeziza spp. on oii-seed rape and other hosts; Oncobasidium theobromae on cocoa
causing vascular streak;dieback; Fusarium spp., Tyjﬁhula spp., Microdochium nivale,
Ustilago spp.,_Urocysn_'iv spp., Tilletia spp. and Claviceps purpurea on a variety of hosts but
particularly wheat, ba;iey, turf and maize; Ramula_h’a spp. on sugar beet, barley and other
hosts; post-harvest dis;;eases particularly of fruit (for example Penicillium digitatum,
Penicillium italicum and Trichoderma viride on oranges, Colletotrichum musae and
Gloeosporium musafj"um on bananas and Botrytz'sf cinerea on grapes); other pathogens on
vines, notably Eutyp& lata, Guignardia bidwellif, Phellinus igniarus, Phomopsis‘vviticola,
Pseudopeziza trachéz’phila and Stereum hirsutuin; other pathogens on trees (for example
Lophodermium seditiosum) or lumber, notably Cephaloascus fragrans, Ceratocystis spp.,
Ophiostoma piceaé, Penicillium spp., Trichoderma pseudokoningii, Trichoderma viride,
Trichoderma harzlz:anum, Aspergillus niger, Leptogi‘aphiunz lindbergi and Aureobasidium
pullulans; and fur;'jgaI vectors of viral diseases (for example Polymyxa graminis on cereals as
the vector of barley yellow mosaic virus (BYMV) and Polymyxa betae on sugar beet as the
vector of rhizomlé‘mia). |

A compdﬁnd of formula (I) may move acropetally, basipetally or locally in plant
tissue to be acti{/e against one or more fungi. Moreover, a compound of formula (I) may be
volatile enough"fo be active in the vapour phase against one or more fungi on the plant.

The in\{’éntion therefore provides a method of combating and controlling insects,
acarines, neme{todes or molluscs which comprises applying an insecticidally, acaricidally,
nematicidally‘!"or molluscicidally effectiVe_“amount of a compound of formula (1), or a

composition gl:o'ntaining a compound of formula (I), to a pest, a locus of pest, or to a plant
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susceptible to attack by a pest, and a method of combating and controlling fungi which
comprises applying a fungicidally effective amount of a compound of formula (I), or a
composition containing a compound of formula (I), to a plant, to a seed of a plant, to the
locus of the plant or seed, to soil or to any other growth medium (for example a nutrient

solution). The compounds of formula (I) are preferably used against insects, acarines,

nematodes or fungi.

The term "plant” as used herein includes seedlings, bushes and trees. Furthermore,

the fungicidal method of the invention includes protectant, curative, systemic, eradicant and |

antisporulant treatments.

As fungicides, the compounds of formula (I) are preferably used for agricultural,
horticultural and turfgrass purposes in the form of a composition.

In order to apply a compound of formula (I) as an insecticide, acaricide, nematicide or
molluscicide to a pest, a locus of pest, or to a plant susceptible to attack by a pest, or, as a
fungicide to a plant, to a seed of a plant, to the locus of the plant or seed, to soil or to any
other growth medium, a compound of formula (I) is usually formulated into a composition
which includes, in addition to the compound of formula (), a suitable inert diluent or carrier
and, optionally, a surface active agent (SFA). SFAs are chemicals which are ‘able to modify
the properties of an interface (for example, liquid/solid, liquid/air or liquid/liquid interfaces)
by lowering the interfacial tension and thereby leading to changes in other properties (fbr
example dispersion, emulsification and wetting). It is preferred that all compositions (both
solid and liquid formulations) comprise, by weight, 0.0001 to 95%, more preferably 1 to
85%, for example 5 to 60%, of a compound of formula (I). The composition is generally
used for the control of pests or fungi such that a compound of formula (I) is applied at a rate

of from 0.1g to10kg per hectare, preferably from 1g to 6kg per hectare, more preferably from

lg to 1kg per hectare.

When used in a seed dressing, a compound of formula (I) is used at a rate 0£ 0.0001g
to 10g (for example 0.001g-or 0.05g), preferably 0.005g to 10g, more preferably 0.005¢g to
4g, per kilogram of seed.

In another aspect the present invention provides an insecticidal, acaricidal,

nematicidal, molluscicidal or fungicidal composition comprising an insecticidally,
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acaricidally; -nematicidallyf, molluscicidally or fungici&ally effective amount of a compound
of formula (I) and a suital?le carrier or diluent therefor. The composition is preferably an
insecticidal, acaricidal, nématicidal or fungicidal corﬁposition.

In a still further aspect theg invention provides a method of combating and controlling
pests or fungi at a locus ‘,:which comprisg:s treating the pests or fungi or the locus of the pests
or fungi with an insectiéidally, acaricidally, nematicidally, molluscicidally or fungicidally
effective amount of a c!é:)mposition comprising a compound of formula (I). The compounds
of formula (I) are prefq"‘rably used against insects, acarines, nematodes or fungi.

The compositiéns can be chosen from a number of formulation types, including
dustable powders (DP;':), soluble powders (SP), water soluble granules (SG), water dispersible
granules (WG), wettaﬁale powders (WP), granules (GR) (slow or fast release), soluble
concentrates (SL), oil miscible liquids (OL), ultra low volume liquids (UL), emulsifiable
concentrates (EC), cﬁspersible concentrates (DC), emulsions (both oil in water (EW) and
water in o1l (EQ)), r{gicro-emulsions (ME), suspénsion concentrates (SC), aerosols,
fogging/smoke formulations, capsule suspensions (CS) and seed treatment formulations.

The formulation ty;;)e chosen in any instance wjﬂl depend upon the particular purpose
envisaged and the ‘f'physical, chemical and biolbgical properties of the compound of formula
(0.

Dustable I;owders (DP) may be prepared by mixing a compound of formula (I) with
one or more solia diluents (for example natufal clays, kaolin, pyrophyllite, bentonite,
alumina, montm;)rillonite, kieselguhr, chalk?" diatomaceous éax’ths, calcium phosphates,
calcium and magnesium carbonates, sulphu;f, lime, flours, talc and other organic andv
inorganic solid carriers) and mechanically grinding the mixture to a fine powder.

Soluble powde}s (SP) may be prepared by mixing a compound of formula (I) with one or
more water-sojiuble inorganic salts (such as sodium bicarbonate, sodium carbonate or
magnesium sﬁlphate) Or one or more Watf;r-soluble organic solids (such as a polysaccharide)
and, optionalfy, one or more wetting ager;its, one or more dispersing agents or a mixture of
said agents to improve water dispersibili}gy/solubility. The mixture is then ground to a fine

powder. Sirflilar compositions may also'be granulated to form water soluble granules (SG).

'
3
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formula (1) and one or more powdered solid diluents or carriers, or from pre-formed blank

~ aromatic petroleum solvents, alcohols, ethers, ketones and esters) and sticking agents (such
~as polyviny!l acetates, polyvinyl alcohols, dextrins, sugars and vegetable oils). One or more

“other additives may also be included in granules (for example an emulsifying agent, wetting

PPD 50466

Wettable powders (WP) may be prepared by mixing a compound of formula (I) with
one or more solid diluents or carriers, one or more wetting agents and, preferably, one or
more dispersing agents and, optionally, one or more suspending agents to facilitate the
dispersion in liquids. The mixture is then ground to a fine powder. Similar compositions
may also be granulated to form water dispersible granules (WG).

Granules (GR) may be formed either by granulating a mixture of a compound of

granules by absorbing a compound of formula (I) (or a solution thereof, in a suitable agent)
ina poro.us granular material (such as pumice, attapulgite clays, fuller's earth, kieselguhr,
diatomaceous earths or ground corn cobs) or by adsorbing a compound of formula (1) (or a
solution thereof, in a suitable agent) on to a hard core material (such as sands, silicates,
mineral carbonates, sulphates or phosphates) and drying if necessary. Agents which are

commonly used to aid absorption or adsorption include solvents (such as aliphatic and

agent or dispersing agent).

- Dispersible Concentrates (DC) may be prepared by dissblving a compound of
formula (I) in water or an organic solvent, such as a ketone, alcohol or glycol ether. These
solutions may contain a surface active agent (for example to improve water dilution or
prevent crystallisation ina spray tank).

Emulsifiable concentrates (EC) or oil-in-water emulsions (EW) may be prepared by
dissolving a compound of formula (I) in an organic solvent (optionally containing one or
more wetting agents, one or more emulsifying agents or a mixture of said agents). Suitable
organic solvents for use in ECs include aromatic hydrocarbons (such as alkylbenzenes or
alkylnaphthalenes, exemplified by SOLVESSO 100, SOLVESSO 150 and SOLVESSO 200;
SOLVESSO is a Registered Trade Mark), ketones (such as cyclohexanone or
methylcyclohexanone) and alcohols (such as benzyl alcohol, furfuryl alcohol or butanol),
N-alkylp.yrrolidones (such as N-methylpyrrolidone or N-octylpyrrolidone), dimethyl amides

of fatty acids (such as C;-C,, fatty acid dimethylamide) and chlorinated hydrocarbons. An
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EC product may spontaneodsly emulsify on addition to water, to produce an emulsion with
sufficient stability to allow spray application through appropriate equipment. Preparation of

an EW involves obtaining a compound of formula (I) either as a liquid (if it is not a liquid at

room temperature, it may be melted at a reasonable terhperature, typically below 70°C) or in

“ solution (by dissolving it in an appropriate solvent) and then emulsifiying the resultant liquid

or solution into water con&aining one or more SFAs, under high shear, to produce an
emulsion. Suitable solvents for use in EWs include vegetable oils, chlorinated hydrocarbons
(such as chlorobenzenesj, aromatic solvents (such as alkylbenzénes or alkylnaphthalenes)
and other appropriate or:ganic solvents which have a;,. low solubility in water.

Microemulsions‘f: (ME) may be prepared by mixirig water with a blend of one or more
solvents with ane or mg’Sre SFAs, to produce spontaneously a thermodynamically stable
isotropié liquid formul;ation. A compound of fomfula (I) is present initially in either the
water or the solvent/SFA blend. Suitable solvents for use in MEs include those hereinbefore
described for use in in ECs or in EWs. An ME rn‘éy be either an oil-in-water or a water-in-oil
system (which systerﬁ is present may be determined by conductivity measurements) and may
be suitable for mixin’é water-soluble and oil—solu‘ble pesticides in the same formulation. An
ME is suitable for dii':'lution into water, either remaining as a microemulsion or forming a
conventional oil-in—y;-’swater emulsion.

Suspensionv{.concentrates (SC) may comprise aqueous or non-aqueous suspensions of
finely divided inso_"iuble solid particles of a co;hpound of formula (I). SCs may be prepared
by ball or bead mi;iling the solid compound of formula (I) in a suitable medium, optionally
with one or more ,Hispersing agents, to produce a fine particle suspension of the compound.
One or more wetjéing agents may be included‘f‘ in the composition and a suspending agent may |
be included to rqauce the rate at which the particles settle. Alternatively, a compound of
formula (I) may,g" be dry milled and added to water, containing agents hereinbefore described,
td produce the c_iesired end product.

Aerosov}v formulations comprise a co‘.mpound of formula (I) and a suitable propellant
(for example n‘;butane). A compound of férmula (I) may also be dissolved or dispersed in a
suitable medilim (for example water or a water miscible liquid, such as #-propanol) to

provide compositions for use in non-pressurised, hand-actuated spray pumps.
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A compound of formula (I) may be mixed in the dry state with a pyrotechnic mixture

to form a composition suitable for generating, in an enclosed space, a smoke containing th\z
compound.
Capsule suspensions (CS) may be prepared in a manner similar to the preparation o

EW formulations but with an additional polymerisation stage such that an aqueous dispersioix

~ of oil droplets is obtained, in which each oil droplet is encapsulated by a polymeric shell and

contains a compound of formula (I) and, optionally, a carrier or diluent therefor., The
poiymeric shell may be produced by either an interfacial p'olycohdensation reaction or by a
coacervaﬁon procedure. The compositions may provide for controlled release of the
compound of formula (1) and they may be used for seed treatment. A compound of formula
(I) may also be formulated in a biodegradable polymeric matrix to provide a slow, controlled
release of the compound. |

A composition may include one or more additives to improve the biological

performance of the composition (for example by improving wetting, retention or distribution

e

on surfaces; resistance to rain on treated surfaces; or uptake or mobility of a compound of

example certain mineral oils or natural plant oils (such as soy bean and rape seed oil), and
blends of these with other bio-enhancing adjuvants (ingredients which mz;y aid or modify the
action of a compound of formula (I)).

A compound of formula (I) may also be formulated for use as a seed treatment, for
example as a powder composition, including a powder for dry seed treatment (DS), a water
soluble powder (SS) or a water dispersible powder for slurry treatment (WS), or as a liquid
composition, including a flowable concentrate (FS), a solution (L.S) or a capsule suspension |
(CS). The preparations of DS, SS, WS, FS and LS compositions are very similar to those of,

respectively, DP, SP, WP, SC and DC compositions described above. Compositions for

treating seed may include an agent for assisting the adhesion of the composition to the seed
(for example a mineral oil or a film-forming barrier).

Wetting agents, dispersing agents and emulsifying agents may be surface SFAs of the

cationic, anionic, amphoteric or non-ionic type.
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Suitable SFAs of the cationic type include quaternary ammonium compounds (for
example cetyltrimethyl an?monium bromide), imidazq‘lines and amine salts.

Suitable anionic SFAs include alkali metals salts of fatty acids, salts of aliphatic
mohhesters of sulphuric écid (for example sodium lauryl sulphate), salts of sulphonated

aromatic compounds (for example sodium dodecylbénzenesulphonate, calcium

'dhc-lecylbenzenesulphonéte, butylnaphthalene sulphonate and mixtures of sodium di-

isopropyl- and tri-isoprhpyl-naphthalene sulphonates), ether sulphates alcohol ether
sulphates (for example sodium laureth-3- sulphate), ether carboxylates (for example sodium
Iaureth—g carboxylate) phosphate esters (products from the reaction between one or more
fatty alcohols and phovsphorlc acid (predominately mono-esters) or phosphorus pentoxide
(predominately. di-estprs), for example the reaction between lauryl alcohol and
tetraphosphoric acid; ;,;.additionally these products may be ethoxylated), sulphosuccinamates,
paraffin or olefine sg‘vlphonates, taurates and lignosulphonates.

Suitable SFAS of the amphoteric type include betaines, propionates and glycinates.

Suitable SFAS of the non-1onic type include condensation products of alkylene
oxides, such as eth}ilene oxide, propylene oxide, butylene oxide or mixt.ures thereof, with
fatty alcohols (such as oleyl alcohol or cetyl al_éohol) or with alhylphénhls (such as
octylphenol, nonyiphenol or octylcresol); partial esters derived from long chain fatty acids or
hexitol anh&dride_,s; condensation products of said partial esters with ethylene oxide; block
polymers (comprﬁsing ethylene oxide and perylene oxide); alkanolamides; simple esters (for
example fatty ac{d polyethylene glycol esters); amine oxides (for example lauryl dimethyl
amine oxide); and lecithins. |

Su1table suspending agents include hydrophlhc colloids (such as polysaccharides,
polyvmylpyrro,hdone or sodium carboxymgthylcellulose) and swelling clays (such as
bentonite or at,t'yapulgite).

A comfpound of formula (I) may bé applied by any of the known means of applying
pesticidal or fhngicidal compounds. For example, it may be applied, formulated or
unformulated; to the pests or to a locus of the pests (such as a habitat of the pests, or a
growing plarit liable to infestation by thef.pests) or to any part of the plant, including the

foliage, sterr_'is, branches or roots, to the seed before it is planted or to other media in which
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plants are growing or are to be planted (such as soil surrounding the roots, the soil genera&ly,
paddy water or hydroponic culture systems), directly or it may be sprayed on, dusted on, %
applied by dipping, applied as a cream or paste formulation, applied as a vapour or appliedz
through distribution or incorporation of a composition (such as a granular composition or.a‘;‘-\,‘
composition packed in a water-soluble bag) in soil or an aqueous environment. |

A‘ compound of formula (I} may also be irjected into plants or sprayed onto
vegetation using electrodynamic spraying techniques or other low volume methods, or
applied by land or aerial irrigation systems.

C.ompositions for use as aqueous preparations (aqueous solutions or dispersions) are
generally supplied in the form of a concentrate containing a high proportion of the active
ingredient, the concentrate being added to water before use. These concentrates, which may
include DCs, SCs, ECs, EWs, MEs SGs, SPs, WPs, WGs and CSs, are often required to
withstand storage for prolonged periods and, after such storage, to be capable of addition to
water to form aqueous preparations which remain homogeneous for a sufficient time to
enable them to be applied by conventional spray equipment. Such aqueous preparations may
contain varying amounts of a compound of formula (I) (for example 0.0001 to 10%, by
weight) depending upon the purpose for which they are to be used.

A compound of formula (I) may be _used in mixtures with fertilisers (for example
nitrogen-, potassium- or phosphorus-containing fertilisers). Suitable formulation types
include granules of fertiliser. The mixtures suitably contain up to 25% by weight of the
compound of formula (I).

The invention therefore also provides a fertiliser composition comprising a fertiliser
and a compound of formula (I).

The compositions of this invention may contain other compounds having biological
activity, for example micronutrients or compounds having similar or complementary
fungicidal activity or which possess plant growth regulating, herbicidal, insecticidal,
nematicidal or acaricidal activity.

By including another fungicide, the resulting composition may have a broader

spectrum of activity or a greater level of intrinsic activity than the compound of formula (I)
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alone. Further the other furfgicide may have a synergis‘u’ic effect on the fungicidal activity of
the compound of formula (I).

The éompound of f;)rmula (I) may be the sole active ingredient of the composition or
it may be admixed. wjth orie or more additional active ingredients such as a pesticide,
ﬁiﬁgiéide, synergist, herbfcide or plant growth regulator where appropriate. An additional
active ingredient may: provide a composition having a broader spectrum of activity or
increased persistence at a locus; synergise the activity or complement the activity (for
example by increasing the speed of effect or overcoming repellency) of the compound of
formula (I); or help to of\’/ercome or prevent the development of resistance to individual
components. The partig’iular additional active ingredient will depend upon the intended utility
of the composition. E){amples of suitable pesticides include the following:

a) Pyrethroids, such asf‘ permethrin, cypermethrin, fenvalerate, esfenvalerate, deltamethrin,
cyhalothrin (in particu;lar lambda-cyhalothrin), bifenthrin, fenpropathrin, cyfluthrin,
tefluthrin, fish safe p)_?rethroids (for example ethofenprox), natural pyrethrin, tetramethrin,
s-bioallethrin, fenﬂuﬁhrin, prallethrin or 5-benzyl-3-furylmethyl-(E)-(1R,35)-2,2-dimethyl-
3-(2-oxothiolan-3—ylidenemethyl)cyclopropane carboxylate; |

b) Organophosphatqé, such as, profenofos, sulprofos, acephate, methyl parathion,
azinphos-methyl, demeton-s-methyl, heptenophos, thiometon, fenamiphos, monocrotophos,
profenofos, triazophos, methamidophos, dimethoate, phosphamidon, malathion, chlorpyrifos,
phosalone, terbufoé, fensulfothion, fonofos, phorate, phoxim, pirimiphos-methyl,
pirimiphos-ethyl, fenitrothion, fosthiazate or diazinon;

c¢) Carbamates (ini:luding aryl carbamates), such as pirimicarb, triazamate, cloethocarb,
carbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb,
fenobucarb, propbxur, methomyl or oxamyl;;‘

d) Benzoyl ureaé, such as diflubenzuron, triflumuron, hexaflumuron, flufenoxuron or
chlorfluazuron;:

e) Organic tin _éompounds, such as cyhexatin, fenbutatin oxide or azocyclotin;

f) Pyrazoles, sﬁch as tebufenpyrad and fenpyroximate;

g) Macrolides?'; such as avermectins or milbemycins, for example abamectin, emamectin

benzoate, ivermectin, milbemycin, spinosad or azadirachtin,
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h) Hormones.or pheromones;

i) Organochlorine compounds such as endosulfan, benzene hexachloride, DDT, chlordane\or

dieldrin; \
j) Amidines, such as chlordimeform or amitraz; | \

!
5 k) Fumigant agents, such as chloropicrin, dichloropropane, methyl bromide or metam, \

1) Chloronicotinyl compounds such as imidacloprid, thiacloprid, acetamiprid, nitenpyram or\
thiamethoxam; |
m) Diacylhydrazines, such as tebufenozide, chromafenozide or methoxyfenozide;
n) Diphenyl ethers, such as diofenolan or pyriproxifen;
10 o) Indoxacarb;
p) Chlorfenapyr; or

q) Pymetrozine.

In addition to the major chemical classes of pesticide listed above, other pesticides
having particular targets may be employed in the composition, if appropriate for the intended
15 utility of the composition. For instance, selective insecticides for particular crops, for
example stemborer specific insecticides (such as cartap) or hopper specific insecticides (such
kas buprofezin) for use in rice may be employed. Alternatively insecticides or acaricides
specific for particular insect species/stages may also be included in the compositions (for
example acaricidal ovo-larvicides, such és clofentezine, flubenzimine, hexythiazox or
20 tetradifon; acaricidal motilicides, such as dicofol or propargite; acaricides, such as
bromopropylate or chlorobenzilate; or growth regulators, such as hydramethylnon,
cyfomazine, methoprene, chlorfluazuron or diflubenzuron).
Examples of fungicidal compounds which may be included in the composition of the
invention are (E)-N-methyl-2-[2-(2,5-dimethylphenoxymethyl)phenyl}-2-methoxy-
25  iminoacetamide (SSF-129), 4-bromo-2-cyano-N,N-dimethyl-6-trifluoromethyl-
benzimidazole-1-sulphonamide, a-[N-(3-chloro-2,6-xylyl)-2-methoxy-
acetamido]-y-butyrolactone, 4-chloro-2-cyano-N,N-dimethyl-5-p-tolylimidazole-1-
sulfonamide (IKF-916, cyamidazosulfamid), 3-5-dichloro-N-(3-chloro-1-ethyl-1-methyl-2-
oxopropyl)-4-methylbenzamide (RH-7281, zoxanﬁde), N-allyl-4,5,-dimethyl-2-
trimethylsilylthiophene-S-carbovxam.ide (MON65500), N-(1-cyano-1,2-dimethylpropyl)-2-
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(2,4-dichlorophenoxy)propionamide (AC382042), N-(2-methoxy-5-pyridyl)-cyclopropane
carboxamide, acibenzolar;" (CGA245704,); alanycarb, aldimorph, anilazine, azaconazole,
azoxystrobin, benalaxyl, ;benomyl, biloxazol, bitertariol, blasticidin S, bromuconazole,

bupirimate, captafol, capfan, carbendazim, carbendazim chlorhydrate, carboxin, carpropamid,

carvone, CGA41396, CGA4 1397, chinomethionate,“' chlorothalonil, chlorozolinate,

clozylacon, copper contl;‘:aining compounds such as copper oxychloride, copper oxyquinolate,
copper sulphate, coppef tallate and Bordeaux mixtﬁre, cymoxanil, cyproconazole, cyprodinil,
debacarb, di-2-pyridyl_;'disulphide 1,1'-dioxide, dichlofluanid, diclomezine, dicloran,
diethofencarb, difenoc,"‘onazole, difenzoquat, difluthetorim, 0,0-di-iso-propyl-S-benzyl
thiophosphate, dimeﬂhazole, dimetconazole, dimethomorph, dimethirimol, diniconazole,
dinocap, dithianon, d‘bdecyl dimethyl ammonium‘ chloride, dodemorph, dodine, doguadine,
edifenphos, epoxicorfiazole, ethirimol, ethyl(Z)-N-benzyl-N([methyl(methyl-
thioethylideneaminc‘)"oxycarbonyl)amino]thio)-BQaIaninate, etridiazole, famoxadone,
fenamidone (RPA4Q7213), fenarimol, fenbuconazole, fenfuram, fenhexamid (KBR2738),
fenpiclonil, fenproﬁidin, fenpropimorph, fentin acetate, fentin hydroxide, ferbam, ferimzone,
fluazinam, ﬂudioxénil, flumetover, fluoroimide, fluquinconazole, flusilazole, flutolanil,
flutriafol, folpet, fﬁberidazole, furalaxyl, furamhetpyr, guazatine, hexaconazole,
hydroxyisoxazolgi hymexazole, imazalil, imibenconazole, iminoctadine, iminoctadine
triacetate, ipconazole, iprobenfos, iprodione, iprovalicarb (SZX0722), isopropanyl butyl
carbamate, isopréthiolane, kasugamycin, kresoxim-methyl, LY 186054, LY211795,
LY248908, mani:ozeb, maneb, mefenoxam, mepanipyrim, mepronil, metalaxyl, metconazole,
metiram, metira;n-zinc, metominostrobin, myclobutanil, neoasozin, nickel dimethyldithio-
carbamate, nitrg';thal-isopropyl, nuarimol, o;furace, organomercury compounds, oxadixyl,
oxasulfuron, o%olinic acid, oxpoconazole, oxycarboxin, _pefurazoate, penconazole,
pencycuron, phenazin oxide, phosetyl-Al, phosphorus acids, phthalide, picoxystrobin
(ZA1963), polyoxin D, polyram, probenazole, prochloraz, procymidone, propamocarb, prop-
iconazole, pré)pineb, propionic acid, pyrazophos, pyrifenox, pyrimethanil, pyroquilon, pyr-
oxyfur, pyrrq‘ylnitrin, quaternary arnmoni_ﬁm compounds, quinomethionate, quinoxyfen,
quintozene, sipconazole (F-155), sodium pentachlorophenate, spiroxamine, streptomycin,

sulphur, tebliconazole, tecloftalam, tecnazene, tetraconazole, thiabendazole, thifluzamid,
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2-(thiocyanomethylthio)benzothiazole, thiophanate-methyl, thiram, timibenconazole, '\

tolclofos-methyl, tolylfluanid, triadimefon, triadimenol, triazbutil, triazoxide, tricyclazole;

1
tridemorph, trxﬂoxystrobm (CGA279202) triforine, triflumizole, triticonazole, vahdamym‘n

|

5 . The compounds of formula (I) may be mixed with soil, peat or other rooting media \

A, vapam, vinclozolin, zineb and ziram.

for the pro}f:ction.of biéf};ts against seed-borne, soil-borne or foliar fungal diseases. \
-Examples of suitable synergists for use in the compositions include piperonyl \
butoxide., sesamex, safroxan and dodecyl imidazole. \
Suitable herbicides and plant-growth regulators for inclusion in the compositions will\
10 depend upon the intended target and the effect required. . ‘i\
An example of a rice selective herbicide which may be included is propanil. An \

example of a plant growth regulator for use in cotton is PIX™, \

Some mixtures may comprise active ingredients which have significantly different \
physical, chemical or biological properties such that they do not easily lend themselves to the |
15 | same conventional formulation type. In these circumstances other formulation types may be
. prepared. For example, where one active ingredient is a water insoluble sélid and the other a
water insoluble liquid, it may nevertheless be possible to disperse each active ingredient in
‘thc same continuous aqueous phase by dispersing the solid active ingredient as a suspension
(using a preparati'on analogous to that of an SC) but dispersing the liquid active ingredient as
20  anemulsion (using a preparation analogous to that of an EW). The resultant composition is a
suspoemulsion (SE) formulation.

The invention is illustrated by the following examples.

Example 1
25  Preparation of Compound 1.1, N-(4-chloro-3-methylisothiazol-5-yl)-(2-propyl-
benzotriazol-S-yl)acetamide |
Step 1
Preparation of methyl 4-aminophenylacetate
4-Aminophenylacetic acid (100g) was suspended in methanol (1000ml) and gaseous -
hydrogen chloride was passed through until the mixture was saturated. The mixture was

heated at 50°C for 2 hours and was then allowed to cool to room temperature. The solvent
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was evaporated.in vacuo, the residue taken up aqueous sodium bicarbonate solution and
extracted with ethyl acetate! The organic extract was washed with brine, dried over
anhydrous magnesium sulféte, filtered and the filtrate évaporated in vacuo to afford methyl
4-aminophenylacetate as a{zﬂpale brown liquid. |
5 'HNMR (CDC,) & ppm: 35 (s, 2H); 3.7 (s, 3H); 6.65 (m, 2H); 7.05 (m, 2H).
Step 2 !
Preparation of methyl 4-acetamido-3-nitrophenylécetate
Methyl 4-amino;\5henylacetate (110g, O.667n§01) was added dropwise to acetic
10 anhydride (600ml), maihtaining the temperature of the reaction mixture below 30°C by
external cooling. Once";the addition was complete the mixture was cooled to below 10°C and
concentrated nitric acid (85 ml) was added dropwise. Once the addition of the acid was
complete, the mixture ‘fi’was allowed to warm to room temperature and poured onto a mixture
of ice and water. Theﬁfﬁvprecipitated solid was collected by filtration and dried to give methyl
15 4-acetamido-3-nitrophenylacetate (120g) as a pale yellow solid.
'HNMR (CDCL,) & ﬁpm: 2.3 (s, 3H); 3.65 (s, 2H); 3.7 (s, 3H); 7.55 (dd, 1H); 8.1 (d, 1H); 8.7
(d, 1H); 10.3 (b, IH)

Step 3 ‘
20 Preparation of méthyl 4-acetamido-3-aminophenylacetate
Methyl 4-e{cetamido-3-nitrophenylacet;ate (40g, 0.159mol)) was dissolved in
methanol (400m1),:‘and hydrogenated at Sbar over a 5% palladium on carbon catalyst. The
catalyst was remdved by filtration and the ﬁl\_‘frate evaporated in vacuo to give methyl 4-

acetamido-3-aminophenylacetate.

Step 4 '

Preparation of methyl (benzotriazol-5-yl)acetate
Methyl"4-acetamid,o-3-aminophen_ylacetéte (77g, 0.373mol) was taken up in a

mixture of acetic acid (210ml) and water (QlOml) and cooled to below 5°C. A solution of

30  sodium nitrite,:(38.63 g, 0.559mol) in water (200ml) was added dropwise, and once the

i
1
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dimethylformamide was added dropwise to a chilled (ice-bath) suspension of sodium hydride

propylbenzotriazol-5-yl)acetate which may be isolated and converted to Compounds (2.1)
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addition was complete the mixture was stirred for 4hours, warming slowly to room

temperature. The mixture was diluted with ethyl acetate and the insoluble material removed

by ﬁltrgtion, The filtrate was washed with brine, dried over anhydrous magnesium sulfate,
ﬁlterg:d.‘ and the solvent evaporated in vacuo, to give a viscous residue (51g). The residue
was .dissolved in a solution of methanol (400ml) previously saturated with hydrogen chlorid
and thé mixture stirred for 2hours. The solvent was removed in vacuo, the residue taken up
in water, neutralised with saturated aqueous sodium bicarbonate solution and extracted with
ethyl acetate. The organic extract was washed with brine, dried over anhydrous magnesium
sulfate, filtered and the filtrate evaporated in vacuo to afford methyl (benzotriazol-5-
yDacetate (35g) as a reddish liquid which crystallised on standing.

'H NMR (CDCL) & ppm: 3.7 (s, 3H); 3.8 (s, 2H); 7.35 (d, 1H); 7.8 (b, 2H); 13.6 (b, 1H).

Step 5
Preparation of methyl (2-propylbenzotriazol-S-yl)acetate |
A solution of methyl (benzotriazol-5-yl)acetate (10g, 0.0523mol) in N,N-

{60% dispersion in oil, 2.3g, 0.0575mol) in N,N-dimethylformamide. When the addition
was complete, the ice-bath was remdved and the mixture stirred for l1hour. N-Propyl iodide
(9.78g, 0.0575mol) was added dropwise, and once the addition was complete the mixture
was stirred at room temperature for 3hours. The reaction mixture was poured onto ice/water,
and extracted with ethyl acetate. The organic extract was washed with brine, dried over
anhydrous magnesium sulfate, filtered and the filtrate evaporated in vacuo. The residue was
further purified by column chromatography to afford methyl (2-propylbenzotriazol-5- |
yhacetate (4.8g).

'H NMR (CDCL,) & ppm: 0.9 (t, 3H); 2.1 (m, 2H); 3.7 (s, 3H); 3.8 (s, 2H); 4.65 (t, 2H); 7.3
(dd, 1H); 7.7 (d, 1H); 7.8 (d, 1H).

This step also generates methyl (1-propylbenzotriazol-6-yl)acetate and methyl (1-

and (3.1) respectively by procedures similar to those detailed below.
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Step 6
Preparation of (2-propy-ibenzotriazol-S-yl)acetic acid

The acetate prepared in Step 6 above (4.8¢g, 0. O206mol) was dissolved in methanol

(60ml) and potassium hydro‘ude ﬂakes (1.27g, 0.0226mol) added. The mixture was refluxed

for 2hours, then cooled and the solvent evaporated in vacuo. The residual solid was
dissolved in water and extracted with diethyl ether. The aqueous solution was acidified to
pH 1 by addition of dllpte aqueous hydrochloric acid and extracted with ethyl acetate. The
ethyl acetate extract wés washed with brine, dried over anhydrous magnesium sulfate,
filtered and the ﬁltrate evaporated in vacuo to afford (2-propylbenzotriazol-5-yl)acetic acid

(3.6g) as a colourless solid.

Step 7

Preparation of N-(éfchlor0-3-vmethylis0thiazol-5-yl)-(2-propylbenzotriazol-S-yl)-
acetamide ‘ _ ,

The acid prepared in Step 7 (0.438g, 0.002mol) was dissolved in dichloromethane
(5ml) and one droﬁ of N,N-dimethyl formamicie was added. Oxalyl chloride (0.307g,
0.0022mol) was added dropwise, and the mixture stirred at room temperature for 2hours.
The solvent was ;emoved in vacuo, the residue taken-up in Xylene and added to a mixture of
5 -amino-4-chlore-3-methylisuothi‘azole (0.446g, 0.003mol) in xylene and heated at reflux for
2hours. The mi%ture was cooled to room temperature and the solvent evaporated in vacuo.
The residue wasf_ taken up in ethyl acetate, washed sequentially with saturated aqueous
sodium bicarbo_,;late solution and brine, dried over anhydrous magnesium sulfate, filtered and
the filtrate evaﬁorated in vacuo. The residue was further purified by flash column
chromatography, eluting with 2:1 hexane : ethyl acetate, to give N-(4-chloro-3-
methyhsothlazol 5-yD)- (7-propy1benzotr1azol 5-yl)-acetamide (0.34g) as a sandy-coloured

solid.

'HNMR (CDCL,) 8 ppm: 1.0 (t, 3H); 2.15 (m, 2H); 2.35 (s, 3H); 4.0 (s, 2H); 4.7 (t, 2H); 7.35

(dd, 1H); 7.85 (d, 1H); 7.95 (d, 1H); 8.15 (br, 1H).



0

AR PPD 50466

-45.
Example 2. -

Preparation of Compound 1.11, E—(4-chloro-3—met_hylisothiazol—S-yl)—E-

(ethoxymethyl)-(2-propylbenzotriazol-5-yl)acetamide and Compound 5.2, N-[2-
5

Lithium bis(trimethylsilyl)amide (1.0 M solution in tetrahydrofuran, 3.3 ml, 0.0033
mol) was added dropwise to a solution of N-(4-chloro-3-methylisothiazol-5-yl)-(2-

propylbenzotriazol-5-yl)acetamide (Compound 1.1) (0.699 g, 0.002 mol) in tetrahydrofuran
10

(10 ml) and once the addition was complete the mixture was stirred at room temperature for
30 minutes. Chloromethylethy! ether (0.620 g, 0.0066 mol) was added and the mixture
stirred at room.temperature for 2 hours. The mixture was poured into water, neutralised, and

extracted with ethyl acetate. The organic extract was dried over anhydrous magnesium

sulfate, filtered, and the filtrate evaporated in vacuo. The residue was further purified by
15

flash column chromatography, eluting initially with 2:1 hexane : ethyl acetate and then with
ethyl acetate to give N-(4-chloro-3-methylisothiazol-5-yl)-N-(ethoxymethyl)-(2-
propylbenzotriazol-S-yl)acetamide (Compound 1.11) (0.135 g) as an orange gum and N-[2-

ethoxyoxymethyl-4-chloro-3-methylisothiazolin-5-ylidene]-(2-propylbenzotriazol-5-y1)
acetamide (Compound 5.2) (0.128 g) as a colourless solid, m.p. 108-109 °C

20 Compound 1.11

'H NMR (CDCl,) & ppm: 0.95 (t, 3H); 1.2 (t, 3H); 2.1 (m, 2H); 2.5 (s, 3H); 3.6 (q, 2H), 3.7
(br, 2H); 4.7 (t, 2H); 5.1 (br, 2H); 7.15 (br, 1H); 7.55 (br, 1H); 7.8 (d, 1H)
Compound 5.2

'"H NMR (CDCL,) & ppm: 0.95 (¢, 3H); 1.15 (t, 3H); 2.1 (m, 2H); 2.55 (s, 3H); 3.5 (q, 2H);
42 (s, 2H); 4.7 (t, 2H), 5.2 (s, 2H); 7.4 (dd, 1H); 7.8 (m, 2H)

EXAMPLE 3
This Example illustrates the pesticidal/insecticidal properties of compounds of

formula (I). The activities of samples of individual compounds and mixtures of compounds

of formula (I) were determined using a variety of pests., The pests were treated with a liquid

?
\

|
ethoxyoxymethyl-4-chloro-3-methylisothiazolin-S-ylidene]-(2-p ropylbenzo-triazol—S-yL)
acetamide

i

\

3
/——/ -
e -

e
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composition containing 500 parts per million (ppm) by weight of a compound . Each

composition was made by dissolving the cbmpound in an acetone and ethanol (50:50 by

volume) mixture and diluting the solution with water containing 0.05% by volume of a

weﬁiné agent, SYNPERONIC NP8, until the liquid cdmposition contained the required

concentration of the compound.

Samples used were as follows:

Sample No. Component A Component B Ratio A: B
1 Compound 1.1 ’
2 Compound 1.2 |
3 Compound 2.2 ‘:Compound 3.2 1:3
4 - Compound 1.3
5 Compound 2.3 : Compound 3.3 1:1
6 Compound 2.4 ': Compound 3.4 8:92
7 Compound 2.4 Compound 3.4 1:2
8 Compound 1.4
9 Compound 1.5
10 Compound 2.5 Compound 3.5 1:1
11 ’Cbmpound 1.6
12 Compound 2.6 Compound 3.6 1:1
13 Compound 1.7
14 Compound 2.7 Compound 3.7 1:1
15 Compound 1.8
16 . Compound 2.8 Compound 3.8 1:1
17 ’f“ Compound 1.9 fl
18 ” Compound 2.9 ! Compound 3.9 3:2
19 Compound 1.10‘"‘
20 ! Compound 1.11
21 | Compound I.IQ
2

Compound 3.12
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23 -

Compound 2.12

Compound 3.12

24

Compound 2.1 V

Compound 3.1

25

Compound 2.12

Compound 3.12

26

Compound 2.17

Compound 3.17

28

Compound 1.13

29

Compound 1.14

30

Compound 1.15

31

Compound 1.16

Compound 4.1

33

Compound 5.1

34

Compound 5.2

after treatment.

Sample No. 9 gave a score of 5.

The test procedure adopted with regard to each pest, was essentially the same and
comprised supporting a number of the pests on a medium which was usually a substrate, a
host plant or a foodstuff on which the pests feed, and treating either or both the medium and

5 the pests with a composition. Pest mortality was assessed usually between two and five days

The results of the tests against peach aphid (Myzus persicae) are presented below. In

this test Chinese cabbage leaves were infested with éphids, the infested leaves were sprayed

with the test composition, and the mortality assessed after three days. The results indicate a
10 grading of mortality (score) designated as 9, 5 or 0 wherein 9 indicates 80-100% mortality, 5

indicates 40-79% mortality and 0 indicates less than 40% mortality.

Sample Nos. 2, 13, 15, 19, 20, 30, 31 and 32 each gave a mortality score of 9 whilst
Sample Nos. 8, 9, 11, 17, 29 and 34 gave a score of 5
In addition, in a similar test against two-spotted spider mites (Tetranychus urticae)

Sample Nos. 1, 8, 11,12, 13,17, 18, 19, 20 and 30 each gave a mortality score of 9 whilst
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EXAMPLE 4

This Example illuétrates the fungicidal properties of compounds of formula (I). The
compounds were tested a‘éainst a variety of foliar fungal diseases of plants. The technique
employed was as followsy':. 4

Plants were growﬁ in John Inneé Potting Corhpost (No.1 or 2) in 4cm diameter, 3.5cm
depth minipots. The test samples were individually formulated as a solution either in acetone
or acetone/ethanol (1:1 ',!‘by volume) which was diluted in deionised water to a concentration
of 100ppm (that is, 1m}g of compound in a final voiume of 10ml) immediately before use.
When foliar sprays WE%‘C applied to monocotyledonous crops, TWEEN 20 (0.1% by volume)
was added. TWEEN 1s a registered trade mark.

Individual cogﬁpounds of formula (I), or mixtures of compounds of formula (1), were
applied as a foliar (Félr) application (where the Q‘hemical solution was applied to the foliage
of the test plants by épraying the.plant to maximum droplet retention.)

These tests \;/ere carried out against Uncfnula necator (UNCINE), on vines;

Phytophthora infes‘z‘ians Iycopersici (PHYTIN) on tomatoes; Puccinia recondita (PUCCRT),

- on wheat; and Pyribularia oryzae (PYRIOR) on rice. Each treatment was applied to two or

more vreplicate plaflts for Phytophthora infestans lycopersici and Uncinula necator. For tests
on Puccinia recoréa’ita and Pyricularia oryzae two replicate pots each containing 6 to10
plants were used ‘for each treatment. The plants were inoculated one day before (Erad) or one
day after (Prot) ciiemical application. The Phytophthora infestans lycopersici, Puccinia
recondita and P)'/ricularia oryzae plants were inoculated with a calibrated fungal spore
suspension. Thé Uncinula necator plants were inoculated using a ‘blowing’ inoculation
technique. .

After chemical application and inoculation, the plants were incubated under high
humidity cond:itions and then put into an appropriate environment to allow infection to
proceed, until‘;"the disease was ready for assessment. The time period between chemical

application and assessment varied from five to fourteen days according to the disease and
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1
| Z’ 2 (>
environment.. However, each individual disease was assessed after the same time period for
all samples.

©

)
!

!

Assessments were performed on each of two leaves on each of the replicate plants ﬁor
Phytophthora infestans lycopersici. Assessments were performed on a single leaf of each of
5

the'replicate plants for Uncinula necator. For Puccinia recondita and Pyricularia recondity
assessments were carried out collectively on the plants in each replicate pot

|

) i
The disease level present (that is, the percentage leaf area covered by actively
ing di

1

10

1
i

sporulating disease) was assessed visually. For each treatment, the assessed values for all its \

replicates were meaned to provide mean disease values. Untreated control plants were

assessed in the same manner. The data were then processed by the method, described
. to provi

hereinafter, to provide PRCO (Percentage Reduction from Control) values

An example of a typical calculation is as follows

Mean disease level for treatment A =25%
15

Mean disease level on untreated controls = 85%

PRCO =100- { Mean disease level for treatment A
20 :

} x 100
{Mean disease level on untreated controls}

=100- (25 x 100) = 70.6
85

The PRCO is then rounded to the nearest whole number; therefore, in this particular
g o oot PRCO result is 71

It is possible for negative PRCO values to be obtained
PRCO results are shown below in Table 7
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TABLE 7
PH‘ST{TIN PUCCRT | PYRIOR UNCINE
Sample No. Ifrot Prot | Prot " Erad
1 100 100 100
7 ' 87
3 40
4 ‘_ 92
6 ,‘ 75 16 6 11
7 , 9%
8 100
9 100 99 100
g : — 100
12 f 5 98
19 T sl 87
30 100 100 100
31 ; 100 100 100
33 30 36
34 j 81 f 93 100
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Claims

, {
1. A compound of formula (I):

R RS \XE
r—E N !
/ \ \ R
NJ )\ N 1 !
©;n~ D M““A/@[OI‘RS 0 »
R’ R’

wherein n is 0 or 1; A is optionally substituted C, ¢ alkylene, optionally substituted

C,s afk’eriylene, optionally substituted C, ¢ alkynylene, optionally substituted C, ¢
alkylenoxy, optionally substituted oxy(C, s)alkylene, optionally substituted C, ¢
10 alkylenethio, optionally substituted thio(C, )alkylene, optionally substituted C, 4
alkylenamino, optionally substituted amino(C, )alkylene, optionally substituted [C, ¢
alkyleneoxy(C, 4)alkylene], optionally substituted [C,  alkylenethio(C, ()alkylene],
optionally substituted [C, 4 alkylenesulfinyl(C, c)alkylene], optionally substituted [C, ,
alkylenesulfonyl(C, ;)alkylene] or optionally substituted [C, 4 alkyleneamino(C,.
15 - alkylene];
Dis S, NRY CR*=CR’, CR*=N, CR*=N(0), N=CR’ or N(0)=CR’;
RYis C,, alkyl;
E is N, N-oxide or CR';

i Mis OC(%Y), NERHC(=Y), N=C(OR*), N=C(SR*) or N=C(NR*R*’) where O or N
20 is the atom of attachment to the ring containing E and D;
Y is O, S or NRY;

JisNor CR™;

R' is hydrogen, halogen, optionally substituted C, ; alkyl, optionally substituted C,
alkenyl, optionally substituted C, ¢ alkynyl, optionally substituted C, 4 alkoxy,
25

optionally substituted C, , alkylthio, optionally substituted C; , cycloalkyl, cyano,
nitro or SF; '
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R*'is hydrogen, optionally substituted C, ,, alkyl, optionally substituted [C,.

alkenyl(C,  alkyl], éptionally substituted [C, ¢ alkynyl(C,)alkyl], optionally

substituted C, , cycl‘balkyl, optionally substituted C,,, alkylcarbonyl, optionally
- substituted C, all;bxycarbonyl, fo;myl, optionally substituted C,_,

5 alkylamiriocarbony'l, optionally substituted di(C,_m)alkylaminocarbonyl, optionally
substituted phenoxycarbonyl, optionally substituted C,  alkylthio, optionally
substituted C, 4 al}:(ylsulﬁnyl, optionally substituted C, 4 alkylsulfonyl, optioneﬂly
substituted C, 4 ariylthio, optionally substituted C, 4 arylsulfinyl, optionally substituted
Crs arylsulfonle’0r R¥R*'NS;

10 R?is optionallyf.substituted C,.;0 alkyl, optiénally substituted [C, ¢ alkenyl(C, ¢)alkyl],
optionally subst-';ituted [C, alkynyl(C, c)alkyl], optionally substituted C,, cycloalkyl,
optionally subs't'ituted CHC; alkylcarbonyl, optionally substituted C,_,, alkoxycarbonyl,
formyl, optionélly substituted C, ,, alkylaminocarbonyl, optionally substituted di(C,.
w)alkylaminocfarbonyl, , amino, optionally substituted C, ¢ alkylamino, optionally

15 substituted di(Cl_é)alkylamino, optionally substituted phenoxycarbonyl, tri(C,.

| Jalkylsilyl, a&yldi(C1 walkylsilyl, (C, 4)al_kyldiarylsilyl or triarylsilyl;
R* is optionélly substituted C,_,, alkyl, optionally substituted [C, , alkenyl(C, z)alkyl],
optionally sﬁbstituted [Cy.6 alkynyl(C, g)alkyl], optionally substituted C,; cycloalkyl,
optionally sﬁbstituted Cio alkylcarbonj;?l, optionally substituted C, ,, alkoxycarbonyl,

20 optionally sfubstituted C,..calkylaminocarbonyl, optionally substituted di(C,.
10)alkylamvi:nocarbonyl or optionally substituted phenoxycarbonyl);

R** and ng' are, independently optionally substituted C, ,, alkyl, optionally substituted
Cis alkox&, optionally substituted [C,, alkenyl(C, ¢)alkyl], optionally substituted [C,
alkynyl(C, ¢)alkyl], optionally substituted C, , cycloalkyl, optionally substituted C, ,,

25 alkylcarb'onyl, optionally substituted C, ;, alkoxycarbonyl, formyl, optionally
substitujfed C,.,o alkylaminocarbonyl, optionally substituted di(C,.
m)alkyléminocarbonyl, hydroxy, axﬁino, optionally substituted C, 4 alkylamino,
optione?lly substituted di(C, ¢)alkylamino, or optionally substituted phenoxycarbonyl;
R’, R* and R’ are, independently, hydrogen, halogen, optionally substituted C, alkyl,

30 optior;"'ally substituted C, alkoxy, optionally substituted C, 4 alkylthio, optionally
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substituted C, 4 alkylsulfinyl, optionally substituted C, ; alkylsulfonyl, cyano, nitro

optionally substituted C, 4 alkylcarbonyl, optionally substituted C, , alkoxycarbony

or SF;

R® is hydrogen, cyano, optionally substituted C, 5 alkyl, optionally substituted C, ,,
alkenyl(C, ¢)alkyl, optionally substituted C,,, alkynyl(C, ()alkyl, optionally
sul;stitute_d C,, cycloalkyl, optionally substituted C,, cycloalkenyl, formyl,
optionally substituted C,_,; alkoxycarbonyl, optionally substituted C, ,, alkylcarbonyl,
aminocarbonyl, optionally substituted C, ,,alkylaminocarbonyl, optionally
substituted di(C, ,)alkylaminocarbonyl, optionally substituted aryloxycarbonyl,
optionally substituted arylcarbonyl, optionally substituted arylaminocarbonyl,
optionally substituted N-alkyl-N-arylaminocarbonyl, optionally substituted
diarylaminocarbonyl, optionally substituted heteroaryloxycarbonyl, optionally
substituted heteroarylcarbonyl, optionally substituted heteroarylaminocarbonyl,
optionally substituted alkylheteroarylaminocarbonyl, optionally substituted
diheteroarylaminocarbonyl, optionally substituted phenyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted C, ,,
alkylsulfonyl, or optionally substituted arylsulfonyl;

R® and R’ are, independently, hydrogen, halogen, cyano, nitro, optionally substituted
C,¢ alkyl, optionally substituted C, ; alkenyl, optionally substituted C, ; alkynyl or

optionally substituted C, , alkoxy;

R" is hydrogen, halogen, optionally substituted C, , alkyl, optionally substituted C,
alkenyl, optionally substituted C, ; alkynyl, optionally substituted C, , alkoxy,
optionally substituted C, 4 alkylthio, optionally substituted C, ¢ alkylsulfinyl,
optionally substituted C, 4 alkylsulfonyl, cyano, nitro, formyl, R?ON=C(R*),
optionally substituted C, 4 alkylcarbonyl, optionally substituted C, ; alkoxycarbonyl
or SF,; or R' and R* together with the atoms to which they are attached may be
joined to form a five, six or seven-membered saturated or unsaturated ring carbocylic

or heterocyclic ring which may contain one or two hetero atoms selected from O, N

-53.

230

or S and which may be optionally substituted by C, ¢ alkyl, C, ; haloalkyl or halogen;
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R" is‘hydrogen, cyaﬁo, nitro, optionally substituted C,, alkyl, optionally substituted
C,; cycloalkyl, optiénally substituted (C,¢)alkenyl(C, ()alkyl, optionally substituted
(Cz_f,)alkynyl(Cl_é)alkyl, optionally substituted phenyl, optionally substituted

- heteroaryl, optionaﬁly substituted C, alkylcarbonyl, optionally substituted C, 4

alkoxycarbonyl, of)tionally substituted C, ; alkylamino, optionally substituted di(C,.

~ Jalkylamino, optibnally'substituted C,, alkylcarbonylamino, optionally substituted

C, . alkoxycarbonylamino, optionally substituted C, alkoxy, optionally substituted
C, alkylthio, op;t:ionally substituted C, 4 alkylsulfinyl, optionally substituted C,
alkylsulfonyl, op"tionally substituted arylthio, optionally substituted arylsulfinyl,
optionally subst_ituted arylsulfonyl or C, ; acyloxy;

R" is hydrogen, halogen, nitro, cyano, optibnally substituted C, ; alkyl, optionally
substituted Cz_q' alkenyl, optionally substitq”fcd C,, alkynyl, optionally substituted C;,
cycloalkyl, opﬁonally substituted C, 4 alko‘%ycarbonyl, optionally substituted C, 4
alkylcarbonyl; optionally substituted C, ¢ alkylaminocarbonyl, optionally substituted
di(CLé)alkyla,_f:ninocarbonyl, optionally substituted phenyl or optionally substituted
heteroaryl; j

R* and R” q&e, independently, optionally substituted C, 4 alkyl or R and R?' together

~-with the N atom to which they are attached form a five, six or seven-membered

heterocyclié ring which may contain one or two further hetero atoms selected from O,

NorS and,-"!which may be optionally suﬁbstituted by one or two C, 4 alkyl groups;

R¥is hydr,é)gen, optionally substituted pheny! or optionally substituted C, ; alkyl; and

R*is hydngen, optionally substituted phenyl (C, ,)alkyl or optionally substituted C,.

s alkyl; ! |

A compound of formula (VIII):

RB

R N
:_ R N\D)\\ /U\ A Q)fq
: | J

/

(VIID)
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wherein A, D, E, Y, J, R", R®, R* R® and RS are as defined in claim 1 and R" is

optionally substituted C,_, alkyl, optionally substituted [C,, alkenyl(C, ¢)alkyl], 1‘»\

optionally substituted [C, ¢ alkynyl(C, s)alkyl], optionally substituted C, , cycloalkyl\‘«,
1
optionally substituted C, ,, alkylcarbonyl, optionally substituted C,_,, alkoxycarbonyl,

formyl, optionally substituted C, alkylaminocarbonyl, optionally substituted di(C,_|
1(,)alkylaminécarbonyl, optionally substituted phenoxycarbonyl, optionally substitutec%
C, alkylthio, optionally substituted C, ; alkylsulfinyl, optionally substituted C,

alkylsulfonyl, optionally substituted C, ; arylthio, optionally substituted C, ¢ l\
arylsulfinyl, optionally substituted C, arylsulfonyl or R®R*'NS.

3

o
e

A fungicidal, insecticidal, acaricidal, molluscicidal or nematicidal composition

comprising a fungicidally, insecticidally, acaricidally, molluscicidally or

|
nematicidally effective amount of a compound of formula (I) as claimed in claim

1 or a compound of formula (VIII) as claimed in claim 2 and a carrier or diluent
therefor.

ll\‘
4 A method of combating and controlling fungi comprising applying to a plant, to a \‘\\
seed of a plant, to the locus of the plant or seed or to the soil a fungicidally ' \‘
effective amount of a compound of formula (1) as claimed in claim 1 or a compound \

of formula (VIII) as claimed in claim 2.

1
A method of combating and controlling insects, acarines, nematodes or molluscs
which comprises applying to a pest, to a locus of a pest, or to a plant susceptible

to attack by a pest an insecticidally, acaricidally, nematicidally or molluscicidally

effective amount of a compound of formula (I) as claimed in claim 1 or a compound
of formula (VIII) as claimed in claim 2.
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COMPUESTOS QuUiMICOS

La presente invencién se relaciona con derivados azina y azol, cori
procesos para prepararlos, con composiciones fungicidas, insecticidas,;w‘;
acaribidas, molusquicidas y nematicidas que los comprenden, con métodos "'_

para wusarlos para combatir enfermedades provocadas por hongos ':‘

(especialmente enfermedades provocadas por hongos en las plantas) y con ';

métodos para usarlos para combatir y controlar plagas de insectos, acaros,

moluscos y nematodos.

-En WO085/31448, WO97/18198, WO098/02424 y  WO98/05670 se

describen derivados azina y azol.

La presente invencidn provee un compuesto de férmula (1):

en donde n es 0 0 1; A es Cq5 alquileno opcionalmente sustituido, C,
alquenileno opcionalmente sustituido, C,.s alquinileno opcionalmente sustituido,
Ci alquilenoxi opcionalmente sustituido, oxi (Ci.s) alquileno opcionalmente
sustituido, Cs alquilentio opcionalmente sustituido, tio (Cie) alquileno
opcionalmente sustituido, C4s alquilenamino opcionalmente sustituido, amino
(C1) alquileno opcionalmente sustituido, [Cygalquilenoxi (Cig) alquileno]
opcionalmente sustituido, [Cis alquilentio (Ci.) élquileno] opcionalmente
sustituido, [Cy.s alquilensulfinil (Cy.6) alquilgno] opcionalmente sustituido, [C1.5
alquilensulfonil (C1.) alquileno] opcionalmente sustituido o [Cy.salquilenamino
(C1.s) alquileno] opcionalmente sustituido;

D es S, NR'™, CR3=CR?®, CR®=N, CR®=N(0), N=CR® 0 N(0)=CR?,

{
!
"
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R’ es C1. alquilo; \

E es N,N-4xido o CR'%; |

M es OC(=Y), N(R*)C(=Y), N=C(OR%), N=C(SR¥) o N=C(NR*R%)
donde O o N es el atomo de unién al anillo que contiene E y D;

Y es O, SoNR™;

Jes NoCR™:

R' es hidrégeno, haldgeno, Cis alquilo opcionalmente sustituido, Cos
alquenilo opcionalmente sustituido, C,.¢ alquinilo opcionalmente sustituido, C.s
alcoxi opcionalmente sustituido, Ci. alquiltio opcionalmente sustituido, Cs.7
cicloalquilo opcionalmente sustituido, ciano, nitro o SFs;

R3! es hidrogeno, C1.10 alquilo opcionalmente sustituido, [Cas alquenil (Cs.
&) alquilo] opcionaimente sustituido, [Cye alql:inilo (C15) alquilo] opcionalmente
sustituido, Cas7 cicloalquilo opcionalmente sustituido, Ci.10 alquilcarbonilo
opcionalmente sustituido, Ci.10 alcoxicarbonilo opcionalmente sustituido,
formilo, Ci.4o alquilaminocarbonilo  opcionalmente  sustituido,  di(C+.
1o)alquilaminocarbonilo opcionalmente | sustituido, fenoxicarbonilo 1‘;
opcionalmente sustituido, Cig alquiltio opcionalmente sustituido, Cis \
alquilsulfinilo opcionaimente sustituido, C5 alquilsulfonilo opcionalmente
sustituido, Cy.s ariltio opcionalmente sustituido, C1.s arilsulfinilo opcionalmente \1
sustituido, C1.¢ arilsulfonilo opcionalmente sustituido o0 R°R*'NS;

R% es Cy.10 alquilo opcionalmente sustituido, [Ca.s alquenil (C1.6) alquilo]
opcionalmente sustituido, [Cy5 alquinil (C4.6) alquilo] opcionalmente sustituido,
Ca.; cicloalquilo opcionalmente sustituido, 1-10 alquilcarbonilo’ opcionalmente
sustituido, Ci.10 alcoxicarbonilo opcionalmente sustituid'o, formilo, Ci.10

“alquilaminocarbonilo opcionalmente sustituido, di(1-10)alquilaminocarbonilo
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opcionalmente sustituido, amino, C1 alquilamino opcionalmente sustituid\“p, di
(Ci6) alquilamino opcionalmente sustituido, fenoxicarbonilo opcionaiménte
sustituido, tri(Ci)alquilsilio, arildi (Cy.e)alquilsililo, (C1-4)alquildiarilsililc§‘: 0
triarilsililo;
R% es Cy.10 alquilo opcionalmente sustituido, [Ca.¢ alquenil (C1) alq{gil]
opcionalmente sustituido, [Cas alquinil-(C4.6)alquilo] opcionalmente sustitui&p,
- Ca7 cicloalquilo opcionalmente sustituido, Cy.1¢ alquilcarbonilo opcionalmen;‘(;e
sustituido,  Cy.40  alcoxicarbonilo  opcionalmente  sustituido, C1.1‘10
alquilaminocarbonilo opcionalmente sustituido, di(C1-m)alqui!aminocarbonilé
opcionalmente sustituido o fenoxicarbonilo opcionaimente sustituido);
R* y R® son, independientemente C1.1o alquilo opcionalmente sustituido,“‘t‘
C1.5 alcoxi opcionalmente sustituido, [C,.6 alquenil (Cy.6) alquilo] opcionalmente
sustituido, [C,¢ alquinil (C1) alquilo] opcionalmente s‘ustituido, Cs.7 cicloalquilo
opcionaimente sustituido, Ci.1o alquilcarbonilo opcionalmente sustituido, Cﬁo "
alcoxicarbonilo opcionalmente sustituido, formilo, Ci.1o alquilaminocarbonilo
opcionalmente  sustituido, di(CMo)alqdilaminocarbonilo opcionalmente
sustituido, hidroxi, amino, Cq.s alquilamino opcionalmente sustituido, di (C4s)
alquilamino opcionalmente sustituido, o fenoxicarbonilo opcionalimente
sustituido; |
R3 R*y R® son, independientemente, hidrégeno, halégeno, Cisalquilo
opcionalmente sustituido, C¢¢ alcoxi opcionalmente’ sustituido, Ci¢ alquiltio
opcionalmente sustituido, Cis alquilsulfiniio opcionalmente sustituido, Cig i
alquilsulfonilo opcionalmente sustituido, ciano, nitro, Cis alquilcarbonilo ‘.

opcionalmente sustituido, C4.5 alcoxicarbonilo opcionalmente sustituido o SFs; *

R® es hidrégeno, ciano, Ciz alquilo opcionalmente sustituido, Ca.2o i
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de férmula (I)). Tales aditivos incluyen agentes activos en superficie, agregados
de rocio basados en aceites, por ejemplo, algunos aceites minerales o aceités
vegetales natutales .(tales como aceite de soja y aceite de semilla de colza),i y
mezclas de éstos con otros coadyuvantes bio - mejoradores (ingredientes que
pueden 'ayudar o modificar la accién de un compuesto de férmula U)X ‘
Puede formularse también un compuesto de féormula (1) para su uso én
el tratamiento de semillas, por ejemplo, conﬁo una composicién en polvo,
incluyendo un polvo para el tratamiento seco de semillas (DS), un polvo so!uﬂle
en agua (SS) o un polvo dispersable en agua para un tratamiento con jarabe
(WS), o como una composicién liquida, incluyendo un concentrado fluido (FS),
una solucién (LS) o una suspensién en capsula (CS). Las preparaciones ée
DS, SS, WS, FS y las composiciones de LS son muy similares,
respectivamente, a las preparaciones de DP, SP, WP, SC y a las
composiciones de DC descriptas con anterioridad. Las composiciones para‘el
tratamiento de semillas pueden incluir un agente para asistir en la adhesion Pe
la composicién a la semilla (por ejemplo, un aceite mineral o una barrera
formadora de pelicula). «
Los agentes humectantes, dispersantes y emulsificadores pueden éer
SFA de superficie de tipo catidnico, anfotérico o no iénico. |
Los SFA adecuados de tipo catiénico incluyen compuestos de amo?io
cuaternario (por ejemplo, bromuro de cetiltrimetil amonio), imidazolinas y sales
de amina. 1
Los SFA anidnicos adecuados incluyen metales alcalinos, sales de

acidos grasos, sales de monoésteres alifaticos de &cido sulftrico (por ejemplo,

lauril sulfato de sodio), sales de compuestos aromaticos sulfonados (;?or

i
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ejemplo, dodecilbencensulfonato de sodio, dodecilbencensulfonato de caicio,
sulfonato de butilnaftaleno y mezclas de sulfonatos de sodio de diisopropil y
trimetil naftaleno), sulfatos de éter, sulfatos de alcoholes de éteres (por
ejemplo, sulfato de lauret-3 sodio), carboxilatos de éter (por ejemplo,
carboxilato de lauret-3 sodio), ésteres de fosfato (productos de la reaccién
entre uno o mas alcoholes grasos y acido fosférico (predominantemente mon() -
ésteres) o pentdxido de fésforo (predominantemente di - ésteres), por ejemplio,
la reaccién entre alcohol laurilico y acido tetrafosfénico, adicion.almente puetéde
etoxilarse estos productos), sulfosuccinamatos, sulfonatos de parafina o céie
olefina, tauratos y lignosulfonatos.

Los SFA adecuados de tipo anfotérico incluyen las betainas, IBS
propionatos y los glicinatos.

Los SFA adecuados de tipo no iénico incluyen los productos de la
condensacion de los éxidos de alquileno, del 6xido de propileno del éxido de
butileno o de mezclas de los mismos, con alcoholes grasos (tales como alcohol
oleilico o alcohol cetilico) o con alquilfenoles (tales como octilfenol, nonilfenol u
octilcresol), ésteres parciales derivados de acidos grasoé de cadena larga o Fie
anhidridos de hexitol, productos de la condensacién de dichos éster;es
parciales con dxido de etileno, polimeros en bloque (que comprenden éxido ;de
etileno y éxido de propileno), alcanolamidas, ésteres simples (por ejempzlo,
ésteres de polietileﬂh' glicol de acidos grasos); 6xidos de amina (por ejempilo,

oxido de lauril dimetil amina); y lecitinas. }

Los agentes suspensores adecuados incluyen coloides hidrofilicos (tales
i
como polisacaridos, polivinilpirrolidona o carboximetilcelulosa de sodio) y

arcillas de condensacién (tales como bentonita o atapulgita).
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Puede aplicarse un compuesto de férmula (I) por medio de cualquiera de

los métodos de aplicacion conocidos para aplicar compuestos pesticidas?o

fungicidas. Por ejemplo, puede aplicarselo formulado o sin formular, a lés

plagas o a los sitios de las plagas (tales como un habitat de las plagas, o a ur{1a

planta én crecimiento que puede se afectada por Ié‘é plagas) o a cualquier parjte

de la planta, incluyendo el follaje, los tallos, las ramas o las raices, a la semiila

ante de plantarla, o a otro medio en el cual estén creciendo las plantas o donae

se las vaya a plantar (tal como el suelo que rodea las raices, el suelo Qen

general, el agua de riego o los sistemas hidroponicos de cultivo), en forma

directa o por medio de rocio, de polvo, por volcado, como crema o como uha

ﬁ formulacion de pasta, como vapor o a través de su distribucion y de su

incorporacién a una composicién (tal como una composicion granular o corﬁo

una composicion empaquetada en una bolsa soluble en agua) en el ambieﬁte

del suelo o en el agua. g

Puede inyectarse también un compuesto de férmula () en las plantaé o

puede rociarselo sobre la vegetacion usando técnicas electrodindmicas ide

rocio u otros métodos de bajo volumen, o aplicarselo por medio de sistemas}de
irrigacion terrestre o aérea. |

Las composiciones para su USO como preparaciones acuosas

(soluciones o dispersiones acuosas) se suplen generalmente bajo la forma de

un concentrado que contiene una alta proporcion del ingrediente activo,

agregandose el concentrado al agua antes de usarlo. Se requiere comiunmente

que estos concentrados, que pueden incluir DC, SC, EC, EW, ME, SO, SP,
|
WP, WO y CS, resistan el almacenamiento por periodos prolongados' Y,

después de tal almacenamiento, que sean capaces de mezclarse con agua
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para formar preparaciones acuosas que permanezcan homogéneas por un
tiempo suficiente como para permitiries ser aplicadas por medio de un equipo
convencional de rocio. Tales preparaciones acuosas pueden conten%er
cantidades variables de un compuesto de formula (I) (por ejemplo, de 0,0001/a
10% en peso), dependiéndo del propésito para el cual qdiera usarselas. {

Puede usarse un compuesto de férmula (1) en mezclas con fertilizadorés
(por ejemplo, fertilizadores con nitrégeno, con potasio o con fésforo). Los tipps
adecuados de formulacion incluyen granulos de fertilizador. Las mezclfas
contienen adecuadamente hasta un 25% en peso del compuesto de férmula (1).

La invencion provee entonces una composicién fertilizadora que
comprende un fertilizador y un compuesto de formula (1).

Las composiciones de esta invencion pueden contener otros
compuestos que tengan actividad biolégica, por ejemplo, micronutrientes; o)
compuestos que tengan una actividad fungicida complementaria o que poseén
‘actividad de regulacién del crecimiento vegetal, herbicida, insectici{;ia,
nematicida o acaricida. 1

Mediante la inclusion de otro fungicida, la composicién resultante puéde
tener un mayor espectro de actividad o un mayor nivel de actividad intrinseca
que el compuesto de formula (1) por si solo. Ademas, el otro fungicida pue_jde
tener un efecto sinergistico sobre la actividad fungicida del compuesto }de
formula (). |

El compuesto de formula () puede ser el tnico ingrediente activo de la
composicién o puede estar mezclado con uno o mas ingredientes activos
adicionales tales como un pesticida, un fungicida, un sinergista, un herbicidg o}

un regulador del crecimiento vegetal, cuando resulte apropiado. Un ingrediente



127

|51
activo adicional puede proveer una composicién que tenga un mayor espectiro
de actividad o una mayor persistencia e un lugar, que sinergice la actividad:o
complemente la actividad (por ejemplo, aumentando la velocidad del efecto o
sobrepasando la repelencia) del compuesto de formula (), o puede ayudarLa

evitar o prevenir el desarrollo de resistencia a componentes individuales. * l

ingrediente activo particular dependera de la utilidad pretendida de ;Ia
composicion. Los ejemplos de pésticidas adecuados incluyen los siguientes: |
a) Piretroides, tales como permetrina, cipermetrina, fenvalerato_, esfenvalerato,
deltametrina, cihalotrina (en particular, lambda - cihalotrina), bifentrina,
fenpropatrina, ciflutrina, teflutrina, piretroides seguros para peces (por ejemplo,
etofenprox), piretrinas naturales, tetrametrina, s - bioaletrina, fenﬂutrinia,
praletrina o carboxilato de 5- bencil -3- furilmetil - (E) - (1R, 3S) -2,2- dimetil %3-
(2-oxotiolan -3- ilidenmetil) ciclopropano; |
b) Organofosfatos tales como, profenofos, sulprofos, acefato, metil paratié:n,
metil - azinfos, metil — demeton - s, heptenofos, tiometon, fenamifci)s,
monocrotofos, profenofos, triazofos, metamidofos, dimetoato, fosfamidci)n,
malation, clorpirifos, fosalona, terbufos, fensulfotion, fonofos, forate, foxim, métil
- pirimifos, etil - pirimifos, fenitrotidn, fostiazato o diazinén;

c) Carbamatos (incluyendo carbamatos de arilo) tales como pirimicarb,
triazamato, cloetocarb, carbofurano, furatiocarb, etiofencarb, aidicarb, tiofurgx,
carbosulfano, bendiocarb, fenobucarb, propoxur, metomil u oxamil;
d) Benzoil ureas tales como diflubenzurona, triflumurona, hexaﬂumuroha,
flIifenoxuron_a o clorfluazurona; ‘
e) Compuestos organicos de estafio tales c;omo cihexatina, oéxido de

!
|
fenbutatina o azociclotina; 1
i
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f) Pirazoles tales como teblifenpirad y fenpiroximato;
g) Macrdlidos tales como avermectinas o milbernicinas, por ejemplcb,
abamectina, bénzoato de emamectina, ivermectina, milbernicina, spinosad o

{

azadiractina; | |
h) Hormonas o feromonas;

i) Compuestos organoclorados tales como endosulfano, hexacloruro de
benceno, DDT, clordano o dieldrina; |
j) Amidinas tales como clordimeform o amitraz; !
k) Agentes fumigadores tales como cloropicrina, dicloropropano, bromuro de
metilo o metam; .
I) Compuestos de cloronicotinilo tales como imidacloprid, tiacloprid,
acetamiprid, nitenpiram o tiiametoxam; l
m) Diaci!hidrazines_, tales como tebufenozida, cr_omafenozida o metoxifenozida,;
n) Esteres de difenilo tales como diofenolan o piriproxifeno;

o) Indoxacarb;

)
)

p) Clorfenapyr; o
)

q) Pimetrozina.

Ademas de las clases mayores de pesticidas que se indicaron
anteriormente, pueden emplearse en al composicion otros pesticidas qﬁe
tengan blancos particulares, si resultan apropiados para la utilidad pretendigia
de la composicién. Por ejemplo, pueden emplearse insecticidas selectivos pdra
cultivos particulares, por ejemplo, insecticidas especificos para taladros (tales
como cartap) o insecticidas especificos para saltamontes para su uso sobre
arroz. Como alternativa, pueden incluirse insecticidas o acaricidas especiﬁc;os

i
. . ’ g . . |
para especies/estadios especificos de insectos en las composciones (qor
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ejemplo, ovo - larvicidas acaricidas tales como‘clofentezina, flubencimina,
hexitaiazox o:tetradifon; motilicidas acaricidas tales como dicofol o propargita;
acaricides tales como bromopropilato o clorobencilato; o reguladores d?l
crecimiento tales como hidrametilnon, ciromazina, metopreno, cllorfluazuro o
diflibenzuro). '
Los ejemplos de compuestos fungicidas que pueden incluirse en la
aomposicion della invencion son (E) - N — metill -2- [2- (2,5- dimetiilfenoximetil)
fenil] -2- metoxi - iminoacetamida (SSF -129), 4- bromo -2- ciano -N, N- dimetil]} -
6- trifitiorometil bencimidazol -1- sulfonamida, o - [N- (3- clord-z, 6- xilil) -2
rnetoxi acetamido] -y- butirolactona, 4-_ cloro -2- ciano -N, N- dimetil -5- p —
tolilimidazol —1- sulfonamida (IKF-916, ciamidazosulfamida), 3,5- dicloro -N- (é
cloro -1- etil -1- metil —2- oxopropil) -4-rnetilbenzamida (RH- 7281, zoxamida),
N- allil -4, 5- dimetil =2- trimetilsililtiofen —3- carboxamida (MON65500), N - (ﬂ-
ciano -1, 2- dimetilpropil) —2- (2, 4- diclorofenoxi) propionamida (AC382042), N -
(2- metoxi -5- piridil) - ciclopropah carboxamida, acibenzolar (COA245704),
alanicarb, aldimorph, anilazina, azaconazol, azoxistrobina, benalaxil, benomiil,
biloxazol, bitertanol, blasticidina S, bromuconazol, bupirimato, captafol, captan,
carbendazim, clorhidrato de carbendazim, carboxina, carpropamid, carvon!a,
COA41396, COA41397, quiinometionato, clorotalonilo, clorozolinato, clozilacon,
compuestos que contienen cobre tales como oxicloruro de cobre, oxiquinoléto
de cobre, sulfato de cobkre, talato de cobre y mezcla de Bordeaux, cymoxaniio,
ciproconazol, ciprodinilo, debacarb, 1,1- dioxido de di -2- piridil disulfuro,
diclofluanid, diclomezina, dicloran, dietofencarb, difenoconazol, difenzoqugat,
diflumetorim, tiofosfato de O, O — di — iso — propil = S - bencilo, dimefluazbl,
dimetconazol, dimetomorf, dimetirimol, diniconazol, dinocap, ditianon, cloru:ro

i

1
t
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de dodecil dimetii ammonio, dodemorf, dodina, dogliadina, edifenfoé,
epoxiconazol, etirimol, etl (Z) - N - bencil - N- ([metil (metil -
tioetilidenaminoxicarbonil) amino] tio) -pB- alaninato, etridiazol, famoxadon?,
fenamidona (RPA407213), fenarimol, fenbuconazol, fenfuram, fenhexamid
(KBR2738), fenpiclonil, fenpropidin, fenpropimorf, fentin acetato, fent;n
hidroxido, ferbam, ferirnzone, fluazinam, fludioxonil, flumetover, fluoroimida,
fluquinconazol, flusilazol, flutolanil, fllitriafol, folpet, fuberidazol, furalale,
furametpyr, guazatine, hexaconazol, hidroxiisoxazol, himexazol, imazalilb,
imibenconazol, iminoctadina, triacetato de iminoctadina, ipconazbl, iprobenfo:s,
iprodiona, iprovalicarb (SZX0722), isopropanil butil carbamato, isoprotiolanb,
kasugamicina, metil - kresoxim, L Y186054, L Y211795, L Y248908, mancozeﬁb,
maneb, mefenoxam, mepanipirim, mepronil, metalaxil, metconazol, metiram,
metiram - cinc, metominostrobin, miclobutanil, neoasozina, dimetilditi;o—
carbamato de niquel, nitrotal - isopropilo, nuarimol, ofurace, compuestos de
organomercurio, oxadixil, oxastilfuro, acido oxolinico, oxpoconazé:l,
oxicarboxina, pefurazoato, penconazol, pencicuro, 6xido de fenazin, fosetilf -
A1, acidos de fosforo, ftaluro, picoxistrobin (ZA1963), polioxina D, poliram,
probenazol, procloraz, procimidona, propamocarb, propiconazol, propinéb,
acido propionico,‘ pyrazofos, pirifenox, pirimetanil, piroquilon, piroxifur,
pirrolnitrina, compuestos de amonio cuaternario, quinometionato, quinoxifejan,
quintozeno, sipconazol (F -155), pentaclorofenato de sodio, espiroxamirf1a,
estreptomicina, azufre, tebuconazol, tecloftalam, tecnazeno, tetraconazol,

tiabendazol, tifluzamid, 2- (tiocianometiltio) benzotiazol, metil - tiofanate, tiram,

timibenconazol, metil - tolclofos, tolilfluanid, triadimefon, triadimenol, triazbutilo,

i
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triazdxido, triciclazol, tridemorf, trifloxistrobin (COA279202), triforina, triflumiza

triticonazol, validamicina A, vapam, vinclozolin, zineb y ziram.

Los comipuestos de férmula (I) pueden mezclarse con el suelo, con la
turba o con el medio de generacion de raices para la proteccién de las plantT}s
contra enfermedades propias de las raices, propias del suelo o foliares.

Los ejemplos de sinergistas adecuados para su uso en las
composiciones incluyen butéxido de piperonilo, sesamex, safroxan y dodecil
imidazol. |

Los herbicidas y los reguiadores del crecimiento vegetal que pueden
incluirse en las composiciones dependeran del blanco pretendido y del efecto
requerido.

Un ejemplo de herbicida selectivo para arroz que puede incluirse es|el
propanilo. Un ejemplo de regulador del crecimiento vegetal que puede usarse

sobre algodén es PIX™.

Algunas mezclas pueden comprender ingredientes activos que tengan
diferentes propiedades fisicas, quimicas o bioldgicas, de manera que no gse
presten al mismo tipo de formulaciones. En estas circunstancias, pued’en
prepararse otros tipos de formulaciones. Por ejemplo, cuando un ingrediente
activo es un sélido insoluble en agua y el otro es un liquido insoluble en agl;Ja,
puede ser aun posible dispersar cada ingrediente activo en la misma fase
acuosa dispersando el ingrediente activo sélido como una suspensién (usando
una preparacion analoga a la de un SC) pero dispersando el ingrediente activo
liquido como una emulsion (usando una preparacion andloga a la de un EW).
La composicion resultante es una formulacion de estispoemulsion (SE).

La invencion esta ilustrada por los siguientes Ejemplos.
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EJEMPLO 1 | |

Este ejemplo ilustra la preparacion de N - (4- cloro -3- metilisotiazol -5- if) -

(2- propilbenzotriazol -5- il) acetamida (Compuesto N° A.3.1). ]

H

Paso 1 - Preparacion de 4- aminofenilacetato de metilo.

i

Se suspendié &cido 4- aminofenilacético (100 g) en metanol (1000 ml) y
se hizo pasar cloruro de hidrégeno gaseoso hasta que se saturd la mezcla. lEa
mezcla se calento a 50°C durante 2 horas y luego se la dej6 enfriar hasta:
temperatura ambiente. El solvente se evaporé al vacio, el residuo se capturd e;en
una solucion acuosa de bicarbonato de sodio y se lo extrajo éon acetato de
etilb. El extracto organico se lavé con solucién salina, se lo seco sobre sulfa;ito
de magnesio anhidro, se lo filtr6 y el filtrado se evapor6 al vacio para dar ]4
aminofenilacetato de metilo bajo la forma de un liquido marrén claro.

'H NMR (CDCls) & ppm: 3.5 (s,2H); 3.7 (s,3H); 6.65 (m2H); 7.05
(m,2H).Paso 2 - Preparaciéon de 4- acetamido -3 - nitrofenilacetato de metilo. 4

Se agregd por goteo 4- aminofenilacetato de metilo (110 g, 0,667 mol) a

anhidrido acético (600 ml), manteniendo la temperatura de la mezcla ae
reacciéon por debajo de 30°C por enfriamiento externo. Una vez finalizada:la
adicion la mezcla se enfrio a menos de 10°C y se agregé por goteo acido
nitrico concentrado (85 ml). Una vez finalizada la adicién de acido nitrico,fla
G mezcla se dejd calentar hasta temperatura ambiente y se ia vertié sobre uha
mezcla de hielo y agua. El sélido precipitado se recolect6 por filtrado y se Iios
seco para dar 4- acetamido -3 - Nitrofenilacetato de metilo (120 g) bajo la forma
de un soélido amarillo palido. i

'H NMR (CDCls) & ppm: 2,3 (s,3H); 3,65 (s,2H); 3,7 (s,3H); 7,55 (dd,1H);
8,1 (d,1H); 8,7 (d,1H); 10,3 (b,1H). ‘

]
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Paso 3 - Preparacion de 4- acetamido -3- aminofenilacetato de metilo.

Se disolvid 4- acetamido -3 - nitrofenilacetato de metilo (40 g, 0,159 mol)
en metanol (400 ml) y se hidrogen6 a 5 bar sobre un catalizador de paladio
sobre carbén al 5%. El catalizador se elimind por filtracién y el filtrado se
evapor()' al vacio para dar 4- acetamido -3- aminofenilacetato de metilo.

Paso 4 - Preparacion de (benzotriazol -5- il) acetato de metilo

Se capturé 4- acetamido -3- aminofenilacetato de metilo (77 g, 0,373 mql)
en una mezcla de acido acético (210 mi) y agua (210 mi), y se lo enfrié@a
menos de 5°C. Se agreg6 una solucién de nitrito de sodio (38,63 g, 0,559 mcsbl)
en agua (200 ml) por goteo, y, una vez finalizada la adicion, la mezcla se agiié
durante 4 horas, calentando lentamente hasta temperatura ambiente. Ea
mezcla se diluyé con acetato de etilo y el material insoluble se eliminé por
filtrado. El filtrado se lavo con solucidon salina, se lo sec6é sobre sulfato de
magnesio anhidro, se lo filtré y el solvente se evapord al vacio para dar un
residuo viscoso (51 g) que luego se disolvié en una solucién de metanol (400
ml) previamente saturada con cloruro de hidrégeno, y la mezcla se agi;té
durante 2 horas. El solvente se eliminé al vacio, el residuo se capturd en aguia,
se lo neutralizé con solucién saturada acuosa de bicarbonato de sodio y se ;Io
vextrajo con acetato de etilo. El extracto organico se lavo con solucion salina, #e

%
lo seco sobre sulfato de magnesio anhidro, se lo filtré y el filtrado se evaporéjal

vacio para dar 5- benzotriazoleacetato de metilo (35 g) bajo la forma de un

liquido rojizo que se cristaliz6 con el reposo. |
'H NMR (CDCl3) D ppm: 3,7 (s,3H); 3,8 (s, 2H); 7,35 (d,1H); 7,8 (b,2l—§l);

13.6 (b,1H). '

Paso 5 - Preparacion de (2- propil - benzotriazol -5- il) acetato de metilo.
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1

Se agregdé una solucién de 5- benzotriazoleacetato de metilo (10 g
0,0523 mol) en N, N - dimetilfformamida por goteo a una suspensién enfriadﬁ;a
(bafio de hielo) de hidruro de sodio (dispersién al 60% en aceite, 2,3 g, 0,0575
mol) en N, N - dimetifformamida. Cuando se completé la adicién, el bario cie
hielo se elimin6 y la mezcla se agité durante 1 hora. Se agregé ioduro de N% -
propilo (9,78 g, 0,0575 mol) por goteo, y, una vez finalizada la adicion, la
mezcla se agitdé a temperatura ambiente durante 3 horas. La mezcla de
reaccion se vertio en hielo/agua, y se la extrajo con acetato de etilo. El extrac;to
~organico se lavé con solucién salina, se lo secd sobre sulfato de magnes}io

anhidro, se lo filtro y el filtrado se evapord al vacio, El residuo se purifico

adicionalmente por cromatografia de columna para dar (2- propilbenzotriazdl -

!
H

5- i) acetato de metilo (4,8 g). |
'H NMR (CDCl3) D ppm: 0,9 (t,3H); 2,1 (m,2H); 3,7 (s,3H); 3,8 (s,2H); 4.65
(t,2H); 7.3 (dd,1H); 7,7 (d,1H); 7.8 (d,1H). x’

Paso 6 - Preparacién de acido (2- Propilbenzotriazol -5- il) acético.

El acetatorpreparado en el paso 5 anterior (4.8 g, 0.0206 mol) se disol?/ié
en metanol (60 ml) y se agregaron escamas de hidroxido de potasio (1,27f g,
0,0226 mol). La mezcla se calenté a reflujo durante 2 horas, luego se enfrié ;l el
solvente se evaporé al vacio. El sélido residual se disolvid en agua y se extrajo
con éter dietilico. La solucién acuosa se acidificé a pH 1 mediante el agrege;do
de &cido clorhidrico diluido acuoso y se la extrajo con acetato de etilo.i El
extracto de acetato de etilo se lavé con solucién salina, se lo secd sobre sulfato
de magnesio anhidro, se lo filtr6 y el filtrado se evaporé al vacio para dar éojido

: T |
(2- propilbenzotriazol -5- il) acético (3,6 g) bajo la forma de un sdlido incoloro.

}
{

£

|
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El acido preparado en el paso 6 (0,438 g, 0,002 mol) se disolvié en
diclorometano (5 ml) y se agregé una gota de N - dimetilformamida (0,307 g
0,0022 mol), se agregd cloruro dé oxalilo por goteo, y la mezcla se agitdé :a
temperatura ambiente durante 2 hcg_ras. El solvente se eliminé al vacio, el
residuo Se capturd en xileno, se lo agregé a una mezcla de 5- amino -4- cloro -
3- metilisotiazol (0,446 g, 0,003 mol) en xileno y se calentd a reflujo durante; 2
horas.

La mezcla se enfrié a tempe.ratura ambiente y el solvente se evapor();al
vacio. El residuo se capturd en acetato de etilo, se lo lavo secuehcialmente con
solucién saturada acuosa de bicarbonato de sodio y con solucién salina, sejlo
secd sobre sulfato de magnesio anhidro, se lo filtré y el filtrado se evaporé al
vacio. El residuo se purificéd adicionalmente por cromatografia instantéhea }en
columna,’eluyendo con 2: 1 hexano: etilo acetato, para dar el compuesto del
titulo (0,34 g) bajo la forma de un sélido color arena. ;

EJEMPLO 2

Este ejemplo ilustra la preparacion de N - (4- cloro -3- metilisotiazol -5- ;l) -
N - (etoximetil) - (2- propilbenzotriazol -5- il) acetamida (Compuesto N° A3.6) y
N - [2- etoximetil -4- cloro -3- metilisotiazolin - 5- iliden] - (2- propilbenzo - triézol
-5~ il) acetamida (Compuesto N° 13.6). |

Se agregd bis (trimetilsilif) amida de litio (solucion 1,0 M ’ en
tetrahidrofurano, 3,3 ml, 0,0033 mol) por goteo a una solucion de N - (4- clc;ro -
3- metilisotiazol -5- il) - (2- propilbenzotriazol -5- il) acetamida (Compuestd N°
A3.1) (0,699 g, 0,002 mol) en tetrahidrofurano (10 ml) y, una vez finalizad;a la
adicion, la mezcla se agitd a temperatura ambiente durante 30 minutos.. Se

agregd clorometiléter (0,620 g, 0,0066 mol) y la mezcla se agitd a tempera_‘ltura/

H

>

oV

135 W
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ambiente durante 2 horas. La mezcla se vertié en agua, se la neutralizd, y se fla
extrajo con acetato de etilo. El extracto organico se seco sobre sulfato de
magnesio anhidro, se lo filtré y el filtrado se evaporé al vacio. El residuo ée
purificé adicionalmente por cromatografia de columna instantanea, eluyencsio
inicialmente con 2: 1 hexano: acetato de etilo y luego con acetato de etilo para
dar N - (4- cloro -3- metilisotiazol -5- il) - N - (etoximetil) - (2- propilbenzotriazol -
5- il) acetamida (0.135 @) bajo la forma de una goma anaranjada y N - [2-
etoximetil -4- cloro -3- metilisotiazol en -5- ilideno] - (2- propilbenzotriazol 5 i)
acétamida (0,128 g) bajo la forma de sdlido incoloro, p f, 108 a 109 °C. *
EJEMPLO 3 |
Este ejemplo ilustra la preparacion de (4- cloro -3- metilisotiazol -5- il) i[2
(2- metilpropil) indazol -5- il] acetamida (Compuesto N° A6.145). o

Paso 1 - Preparacion de 4- bromo -2- metilacetanilida.

|
Se agregd anhidrido acético (15,2 ml, 0,16 mol) por goteo a una mezcla

agitada de 4- bromo -2- metilanilina (10,0 g, 0,054 mol) y acetato de sodio (2,52
g, 0,056 mol) en tolueno (150 ml). Una vez finalizada la adicién la mezcla‘j se
calentd a 85°C y se agitdé durante 40 minutos. La mezcla se enfrié a
temperatura ambiente, se la diluyd con acetato de etilo y se lavd con aguaj La
solucién organica se evapord al vacio, se agregd una cantidad adicional: de
tolueno y luego el solvente se evaporé para dar 4- bromo -2- metilace’tanélida
(12,3 g), bajo la forma de un sélido incoloro. ;

Paso 2 - Preparacion de 5- bromoindazol. ;

Se agrego por goteo nitrito de ter - butilo (8,34 g, 0,081 mol), a lo Iarg& de
30 minutos, a una suspension de 4- bromo -2- metilacetanilida (12,3 g) en

tolueno (300 ml) a 65°C y se agitd la mezcla a 65°C por 45 minutos, y Iuebo a

)
‘:

|
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90°C por 3 horas. La mezcla se enfrié a temperatura ambiente y el solvente se
eliminé al vacio. Se purificd el residuo por cromatografia de columﬁa
instantanea en-gel de silica gel eluyendo con 2: 1 éter dietilico: hexano para dfar
5- bromoindazol (4, 12 g), como un soélido color arena. |
'H'NMR (CDCly) &: 7,27 (m,1H); 7,40- 7,54 (m,2H); 7,94 (m,1H); 8,06 (br,1
H) ppm. |

Paso 3 - Preparacién de 5- bromo -1- (2- metilpropil) indazol y 5- bromo -
: !

2- (2- metilpropil) indazol.

Se suspendié hidruro de sodio (80% de suspension en aceite, 0,7 g, 0,0?23
mol) en N, N - dimetilfformamida (DMF) (10 ml) y luego se agregd por goteo una
solucioén de 5- bromoindazol (4,1 g, 0,021 mol) en DMF (40 ml) a lo largo de 5'30
minutos. Una vez finalizada la adicién, la mezcla se agitd a temperatu;Jra
ambiente por 75 minutos y luego se agregé una solucién de 1- bromo ’2
metilpropano (3,7 g, 0,027 mol) en DMF (25 ml) durante 10 minutos. La mez;cla
se agité durante 5 horas y se la dej6é reposar luego a temperatura ambiefnte
durante la noche. La mezcla se vertié en agua, se la extrajo con éter dietiliéo y
luego se lavd el extracto organico adicionalmente con agua, se lo secé sobre
sulfato de magnesio anhidro, se lo filtr6 y el filtrado se evapord al vacio.; Se
purific el residuo por cromatografia de columna instantanea en gel de s)ﬂica
eluyendo con 1: 1 éter dietilico: hexano para dar 5- bromo -1- (2- metilpropil)
indazol (2,67 g) y 5- bromo -2- (2- metilpropil) indazol (1,49 g), cada uno cé)mo

. . f
una aceite anaranjado.

5- Bromo -1- (2- metilpropil) indazol: ‘ ,[
'H NMR (CDCl3) 8: 0,92 (d,6H); 2,32 (m,1H); 4,16 (d,2H); 7,28 (m,_;'1H);

7,44 (m,1H); 7,86 (m,1H); 7,92 (s,1H) ppm.

!
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5- Bromo -2- (2- metilpropil) indazot:

'H NMR (CDCls) 8: 0,94 (d,6H); 2,38 (m,1H); 4,18 (d,2H); 7,32 (m,1H);
o

7,58 (m,1H); 7,82 (m,2H) ppm.

Paso 4 - Preparacion de [2- (2- metilpropil) indazol -5- illacetato de etilo. '

Sé revolvieron 5- bromo -2- (2- metilpropil) indazol (1,41 g, 0,0056 mol)_‘ y
acetato de paladio (0,063 g, 0,00028 mol) en tolueno (10 mi) bajo u:ﬁa
atmésfera de nitrégeno. Se agfegaron trimetilsililacetato de etilo (2,35 rhl,
0,0115 mol), ter - butdxido de potasio (0,66 g, 0,059 mol) y una solucion al 1Q%
peso en volumen de tri-ter-butilfosfina en tolueno (0,97 ml, 0;00048 mol) en

forma secuencial, y luego se calenté la mezcla a 90°C por 105 minutos. La

mezcla se enfrid a temperatura ambiente, se la diluyo con-éter dietilico, se la
filtr6 a través de tierras de diatomeas y el filtrado se evapord al vacio. [Se
purificé el residuo por cromatografia de columna instantanea en gel de siiica
eluyendo con 2: 1 éter dietilico: hexano para dar [2- (2- metilpropil) indazoh‘:-5-
il] acetato de etil (1,85 g), como un aceite amarillo. ,

'H NMR (CDCl) 8: 0,96 (d,6H); 1,27 (t,3H); 2,39 (m,1H); 3,68 (s,2H);
4,12- 4,22 (m,4H); 7,22 (m,1H); 7,54 (m,1H); 7,68 (m,1H); 7,84 (s,1H) ppm. |

Paso 5 - Preparacion de N - 4- cloro -3- metilisotiazol -5- il} —[2—;' (2-

metilpropil) indazol -5- il acetamida,

|

Se agregdé metéxido de sodio (0,42 g, 0,0078 mol) a una solucién de 5-
amino -4- cloro -3- metilisotiazol (0,46 g, 0,0031 mol) en tetrahidrofurano (',_THF)
(15 ml) y se agitd la mezcla a temperatura ambiente por 15 minutos. Se ag:regc’)
una solucion de [2\: (2- metilpropil) indazol -5- il] acetato de etilo (0,80 g, 0_,?031
mol) en THF por goteo y, una vez finalizada la adicion, la mezcla se agité a

i
temperatura ambiente por 3 horas. La mezcla se particion6 entre acetato de

|
|
i
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etilo y una solucion acuosa saturada de cloruro de amonio, y luego se seco el
extracto organico sobre sulfato de magnesio anhidro, se lo filtrd y se evaporolel
filtrado al vacid. Se tituld el residuo con éter dietilico para dar N - (4- cloro J3-
metilisotiazol -5- il) -[2- (2- metilpropil) indazol -5- il] acetamida (0,78 g) como Ln
s6lido marrén palido (p f, 133 a 135°C). '

|
EJEMPLO 4 :

Este ejemplo ilustra la preparacion de N - (4- cloro -3- metilisotiazol -5- iﬂ) -
N - (etoximetil) -[2- (2- metilpropil) indazol -5- il] acetamida (Compuesto IN°

AB.150) y N - [2- etoximetil -4- cloro -3- metilisotiazoliN - 5- iliden] -[2- ?(2-
metilpropil) indazol -5- il) acetamida (Compuesto N° 16.102). ‘
Se disolvio N - (4- cloro -3- metilisotiazol -5- il) -[2- (2- metilpropil) indazéol -
5- il] acetamida (0,50 g, 0,0014 mol) en diclorometano (15 ml) y se enfricj) la
solucion hasta 5°C. Se agregaron secuencialmente éter de clorometil etilo (d,32
mil, 0,0035 mol), una solucién acuosa saturada de hidroxido de sodio al 50%
(0,56 ml) y cloruro de benciltrietiiammonio (0,018 g) y luego la mezcla se afgité
durante 2 horas. La mezcla se diluyd con diclorometano, se la lavd con ag;;ua,
se la seco sobre sulfato de magnesio anhidro, se la filtr6 y el filtrado se 'eva;faorc')
al vacio. Se purificé el residuo por cromatografia de columna instantanea en gel
de silica, inicialmente eluyendo con 3: 1 éter dietilico: hexano, luego con éter
dietilico y finalmente con acetato de etilo para dar N - (4- cloro -3- metilisotiazol
-5-1il) - N . (etoximetil) -[2- (2- methylpropil) indazol -5- il] acetamida (0,1;6 a)
como un aceite amarillo y N - [2- etoximetil -4- cloro -3- metilisotiazolinf - 5-
iliden] -[2- (2- metilpropil) indazol -5- il) acetamida (0,20 g) como un sélido fcolor

i

crema (p f, 105 a 106°C).

!

EJEMPLO § : |

|
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Este ejemplo ilustra las propiedades pesticidas/insecticidas de los
compuestos de féormula (I). Se determinaron las actividades de muestrajs

compuestos de€ férmula (1) individuales o de mezclas de compuestos de férmuja

() usando una variedad de plagas. Se trataron las plagas con una composicicf)n
liquida que contenia 500 partes por millén (ppm) en peso de un compuesto.
Cada composicion se hizo disolviendo el compuesto en una mezcla de aceton[na
y etanol (50: 50 en volumen) y diluyendo la solucion con agua que conter};ia

0,05% en volumen de un agente humectante, SYNPERONIC NP8, hasta quej la

|

composicion liquida contuvo la concentracion deseada de compuesto. i
Las muestras usadas se indican en la Tabla 2. _*

1
+

Tabla 2 ‘
Muestra N° Componente  A|Componente B | Relacion Molar A:
: (Compuesto N°) | (Compuesto N°) |B (.'
1 A3.1
2 A1.1 .
3 F1.1 E11 1:3 ;
4 A18.1 |
5 E18.1 F18.1 1:1 ’
6 F15.1 E15.1 8: 92
7 F15.1 E15.1 1.2 i
8 A15.1
9 A9,1 L
10 E9.1 F9.1 1.1 |
11 | A20.1 | {
12 E20.1 F20.1 1: 1
}

[ i vt st e
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13 A7.1
14 E7.1 F7.1 1: 1 ‘
15 A2.1 5
16 E2.1 F2.1 1: 1 %
17 A13.1 |
18 E13.1 F13.1 3:2
19 A32 i
20 A3.6
21 A21.1 i
22 F21.1
23 E21.1 F21.1 1:1 |
24 E3.1 F3.1 1:1 |
25 E21.1 F21.1 9: 1
26 F21.1 |
27 E22.1 Z
29 A16.1 5
30 A10.1

31 |A6.1 1
32 A3.103
33 13.2 ;
34 13.6 '
35 E6.145 |
36 AB.145
37 E6.150
38 J6.102
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39 A6.150

40 16.102 !

]
El procedimiento de prueba adoptado respecto de cada plaga fue

esencialmente el mismo y comprendié apoyar una cantidad en un medio qixe
era comdnmente un sustrato, una planta hospedadora o un alimento sobre el

cual se alimentaban las plagas, y tratar el medio y/o las plagas con uha

i

- composicion. Se evalud la mortalidad de las plagas usualmente entre dos y

cinco dias después del tratamiento. ’
Los resultados de las pruebas contra el pulgén del dﬁrazno (Myéus
pefsicae) se presentan a continuacién. En esta prueba, se infestaron hojas ;de
prueba de repollo chino con pulgones, se las rocié con la composicion ;de
prueba y se evalud la mortalidad luego de tres dias. Los resultados indican}un
grado de mortalidad (puntuacién) designado como 9, 5 6 0, donde 9 indica{un
90 a 100% de mortalidad, 5 indica un 40 a 79% de mortalidad y 0 indica mer{fwos
de 40% de mortalidad. s
Las muestras N° 2, 13, 15, 19, 20, 30, 31, 32, 36, 37, 39y 40 brindatf'on,
cada una, una puntuacion de mortalidad de 9, mientras que las muestras NLO 8,
9, 11, 17, 29, 34, 35 y 38 brindaron, cada una, una puntuacion de mortalidac%i de
5. |
Ademas, en una prueba similar contra dos acaros de dos manc%has

(Tetranychus urticae, las muestras N° 1, 8, 11, 12, 13, 17, 18, 19, 20 39 30

brindaron, cada una, una puntuacion de mortalidad de 9, mientras que la

1
EJEMPLO 6 1

|

muestra N° 9 brind6 una puntuacion de 5.
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Este ejemplo ilustra las propiedades fungicidas de compuestos de fc’)rmufla

|
(). Los compuestos se evaluaron contra una variedad de enfermedades

foliares de plantas causadas por hongos. La técnica empleada fue como ée
|

t

Se cultivaron plantas en John Innes Potting Compost (N° 1 6 2) en
}

minimacetas de 4 cm de diametro y 3,5 cm de profundidad. Se formularon las

describe a continuacion.

muestras de prqeba en forma individual como una solucién ya sea en acetofna
0 en acetonaletanol (1: 1 en volumen), la cual se diluyd en agua deioniza;da
hasta una concentracién de 100 ppm (es decir, 1 mg de corﬁpuesto en ?un
volumen final de 1Q ml) inmediatamente antes de usarla. Cuando se aplicafon
rocios foliares a cultivos de monocotiledoneas, se agregd TWEEN 20 (O,1%fen
volumen). TWEEN es una marca registrada.
Se aplicaron compuestos individuales de formula (I), o mezclas }de
compuestos de férmula (1), como una aplicacion foliar (Folr) (donde se aplicé'la
solucion quimica al follaje de las plantas de prueba rociando la planta hastaf su
retencién maxima de gotas). |
Se llevaron a cabo estas pruebas contra Uncinula necator (UNCINE); en
enredaderas; contra Phytophthora infestans lycopersici (PHYTIN) en tomgtes;
contra Puccinia recondita (PUCCRT), en trigo; y contra Piricularia or)‘}zae
(PYRIOR) en arroz. Se aplicé cada tratamiento a dos 0 mas plantas replicédas
para Phytophthora infestans lycopersici y para Uncinula necator. Para} las
pruebas en Puccinia recondita y Piricularia oryzae, se usaron dos maQétas
replicadas que contenian, cada una, de 6 a 10 plantas para cada tratamiénto.
Se inocularon las p!antas un dia antes (Erad) o un dia después (Prot) qie la

aplicacién quimica. Las plantas de Phytophthora infestans lycopersici, Puqbinia

l

\
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recondita y Piricularia oryzae se inocularon con una suspensién calibrada de

C.
D

i

esporas de hongos. Se inocularon las plantas de Uncinula necator usando una

i

técnica de inoculacién de “soplado”.

i

Después de la aplicacién y la inoculacion quimica, se incubaron- las

plantas bajo condiciories de alta humedad y se las colocd luego en un ambiente
apropiado para permitir que procediera la infeccion, hasta que la enfermeﬂad
pudiera ser evaluada. El periodo de tiempo entre la aplicacion quimica y la

evaluacion vari6 de cinco a catorce dias de acuerdo con la enfermedad y con el
' |
ambiente. Sin embargo, cada enfermedad individual se evalué después del

mismo periodo de tiempo para todas las muestras. '

i
Se llevaron a cabo las evaluaciones en una de cada dos hojas sobre cada

una de las plantas replicadas para Phytophthora infestans lycopersici. Las

evaluaciones se llevaron a cabo en una (nica hoja de cada una de las plantas

replicadas para Uncinula necator. Las evaluaciones de Puccinia reconditfa y

|
Piricularia recondita se llevaron a cabo colectivamente sobre las plantas en

cada maceta replicada. |

!

Se evalu6 visualmente el nivel presente de enfermedad (es decirf, el
i
porcentaje del area de la hoja cubierto por la enfermedad activamente

esporulante). Para cada tratamiento, se promediaron los valores evaluado§ en
todas las réplicas con el fin de obtener valores promedio de enfermedad. Las
plantas control sin tratar se evaluaron de la misﬁa manera. Los datosj se
procesaron luego por el método que se describe a continuaciéon para prO\f/eer
valores de PRCO (Porcentaje de Reduccion respecto del Control). j

J

Un ejemplo de un calculo tipico es como sigue: ;

:
v

Nivel promedio de enfermedad para el tratamiento A = 25%



Nivel promedio de enfermedad para controles sin tratar = 85%

PRCO = 100 - {Nivel promedio de enfermedad para el A} x 100

{ Nivel promedio de enfermedad para controles sin tratar}
=100 - (25 x 100) = 70,6 i
85 |

El PRCO se redondea luego hacia el nimero entero mas cercaiN"
Entonces, en este ejemplo particular, el resultado del PRCO es 71. _j

Es posiblé obtener valores negativos de PRCO. | *

Los resultados de PRCO se indican a continuacién en la Tabla 3, donde

1

los nimeros de muestra son como se los definié en el Ejemplo 5. ;

Tabla 3 : | |
Muestra N°  |PHYTIN PUCCRT PYRIOR UNCINE |
Prot Prot Prot Erad 5
1 100 100 100 |
2 87 ]
3 40 f
4 92 i
6 75 - 16 6 11
7 96 |
8 100 f
9 100 99 100
11 100 |
] 12 08 \
19 81 87 2
30 100 100 100 ;
31 100 100 100 ;
33 30 36 | |
34 81 93 100




REIVINDICACIONES |

1. Un compuesto CARACTERIZADO PORQUE es de formula (1):
RS |

RN s

N JQ A—G () ;

!

R® R*

donde G se selecciona entre f

. R} R! 9

\}—E “or =§ |

0 Nio»\m‘ i R N\'D/KM2 1

(i) (i)
donde M' o M? esta unido a A; nes 0061 Aes Cip alquileno, fC2J5
alquenileno opcionalmente sustituido, C, alquinileno opcionalmente sustituido,
Ci.6 alquilenoxi opcionalmente sustituido, Oxi (C1.) alquileno opcionalmente
sustituido, Ci.6 alquilenotio opcionaimente sustituido, opcionalmente sustituido
tio (C4) alquileno, C4 alquilenamino opcionalmente sustituido, amino (b1_5)
alquileno opcionaimente sustituido, [Cqs alquilenoxi (Ci.g) alquijeno]
opcionalmente sustituido [C1s alquilenotio (C1s) alquileno] , opcionalmente
sustituido, [C1.s alquilenosulfinil (C4s) alquileno] opcionalmente sustituido,‘}[Cm
alquilenosuh‘onil‘ (C1s) alquileno] opcionaimente sustituido o f[C1.5
alquilenoamino (C45) alquileno ] opcionalmente sustituido; cuando G es f(i), D
es S, NR’, CR®=CR?®, CR®=N, CR®=N(0), N=CR® o N(0)=CR?; cuando G es (i),
D es S o NR’; E es N, N-6xido o CR'; M" es OC(=Y), N(R')C(=Y), N=C(OR?),
N=C(SR™) o N=C(NR™R) donde O o N es el 4tomo de unién al anillo que
contiene D y E; M? es N-C(=Y) donde N es el 4tomo de unién al anillé que
contiene Dy E; Y es O, S o NR'®; J es N o CR"; R" es hidrogeno, halégeno,
Cisalquilo opcionalmente sustituido, C,¢ alquenilo opcionalmente sustituido,
C2.s alquinilo opcionalmente sustituido, Cy.¢ alcoxi opcionalmente sustituid{o, Cs.

. 3 .
¢ alquiltio opcionalmente sustituido, Cs.; cicloalquilo opcionalmente sustituido,

i
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ciano, nitro o SFs; R? es Cy.4o alquilo opcionalmente sustituido, [Cas alqbenil

(C16) alquilo] opcionalmente sustituido, [Cae alquinil (Ci.s) ak%uilo]
opcionalmente sustituido, Ca.; cicloalquilo opcionaimente sustituido, Ci.19
alquilcarbonilo opcionalmente sustituido, Ci.1g alcoxicarbonilo opcionalm;ente
sustituido, formilo, Ci.1o alquilaminocarbonilo opcionaimente sustituido, di(Cs.

10)alquilaminocarbonilo opcionalmente sustituido, fenoxicarbbnilo

opcionalmente sustituido, Cisalquiltio opcionalmente sustituido, )‘Cm
~alquilsulfinilo  opcionalmente sustituido, Cq.¢ alquilsulfonilo opcionalmente
sustituido, ariltio opcionalmente sustituido, arilsulfinilo opcionalmente sustituido,
E arilsulfonilo opcionalmente sustituido o R™R™NS; R® R* y R® Eon,
E independientemente, hidrégeno, haidgeno, C.salquilo opmonalmente sustltwdo
E Cgalcoxi opCIonalmente sustituido, Cqgalquiltio opcmnalmente sust|tmdo Ci-
galquilsulfinilo opcionalmente sustituido, Cis alquilsulfonilo opcaonalmgnte
sustituido, ciano, nitro, Cy.ealquilcarbonilo opcionalmente sustituido, Cis
alcoxicarbonilo opcionalmente sustituido o SFs; R® es hidrégeno, ciano, C1.09
alquilo opcionaimente sustituido, C,.oo alquenil- sustituido (Ci.g) aIfjuiIo
opcionalmente sustituido, Ca59 alquinil (C1.5) alquilo opcionalmente sustitdido,
Ca7 cicloalquilo opcionalmente sustituido, Cs-s cicloalquenilo opcionalme;’ente
sustituido, formilo, Ci.2p alcoxicarbonilo opcionaimente sustituido, Ci.
alquilcarbonilo - opcionalmente sustituido, aminocarbonilo, Ci.20
alquilaminocarbonilo opcionalmente sustituido, di(C4.z0)alquilaminocarbonilo
opcionalmente  sustituido, ariloxicarbonilo  opcionalmente sustitJido,
arilcarbonilo  opcionaimente sustituido, arilaminocarbonilo opcionalmente
sustituido, N-alquil-N-arilaminocarbonilo opcionalmente sustituiido,
diarilaminocarbonilo opcionalmente sustituido, heteroariloxicarbo{nilo
opcionalmente  sustituido, heteroarilcarbonilo  opcionalmente  sustituido,
heteroarilaminocarbonilo opcionalmente sustitu%do,
alquilheteroarilaminocarbonilo opcionalmente sustituido,
diheteroarilaminocarbonilo opcionaimente sustituido, fenilo opcionalmefnte
|

|
1
}
i

oo
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sustituido, heteroarilo opcionalmente sustituido, heterociclilo opcionalménte
sustituido, Ci.20 alquilsulfonilo opcionalmente sustituido o arilsulfonilo
opcionalmente sustituido; R es Ci. alquilo; R® y R® son, independientemente,
hidrégeno, halégeno, ciano, nitro, C45 alquilo opcionalmente sustituido, jCz.s
alquenilo opcionalmente sustituido, C,.5 alquinilo opcionalmente sustituido o Ci.
s alcoxi opciona!mehte sustituido; R'® es hidrégeno, halégeno, Cis alc_iuilo
opcionalmente sustituido, C,.s alquenilo opcionaimente sustituido, Co alqu:inilo
opcionalmente sustituido, Cy alcoxi opcionalmente sustituido, Ci¢ alquiltio
opcionalmente sustituido, Cis alquilsulfiniio opcionalmente sustituido,; Cs.
salquilsulfonilo opcionalmente sustituido, ciano, nitro, formilo, R2°N=C(R21),5C1.5
alquilcarbonilo opcionalmente sustituido, Cy¢ alcoxicarbonilo opcionalménte
sustituido o SFs; 0 R y R junto con los &tomos a los cuales estan unidos
pueden unirse para formar un anillo carbociclico o heterociclico saturado o
insaturado de cinco, seis o siete miembros que puede contener entre d{no y
dos heteroatomos seleccionados entre O, N o S y que puedeg ser
opcionalmente sustituido por Cys alquilo, Cy.s haloalquilo o halégeno; R'! es
hidrégeno, Cq.10 alquilo opcionalmente sustituido, [C..s alquenil (Cy) akﬁuilo]
opcionalmente sustituido, [C,.s alquinil (C1) alquilo] opcionalmente sustituido,
Cs.7 cicloalquilo opcionalmente sustituido, C1.1¢ alquilcarbonilo opcionalmente
sustituido, Ci.1g alcoxicarbonilo opcionalmente sustituido, formilo, ECMO
alquilaminocarbonilo opcionaimente sustituido, di(CMg)alquilaminocarb:onilo
opcionalmente sustituido, fenoxicarbonilo opcionalmente sustituido, Cy.salquiltio
opcionalmente sustituido, Ci5 alquilsulfinilo opcionaimente sustituido,,’ Cis
alquilsulfonilo opcionalmente sustituido, ariltic opcionalmente sustifuido,
arilsulfinilo opcionalmente sustituido, arilsulfonilo opcionalmente 3ustitu%do o
R®R®NS; R'? es Ci.1o alquilo opcionalmente sustituido, [Czs alquenil (C1.)
alquilo] opcionalmente sustituido, [Czs alquinil (Cy.5) alquilo] opcionalrhente
sustituido, Csz.7 cicloalquilo opcionalmente sustituido, Ci-10 alquilcart;)oni!o
opcionalmente sustituido, Ci.10 alcoxicarbonilo opcionaimente susti;tuido,
)
;

|

[
1
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formilo, Ci40 alquilaminocarbonilo, opcionalmente  sustituido, di(Cy.
to)alquilaminocarbonilo opcionalmente sustituido, amino, Cis alquilanﬁno
opcionaimente sustituido, di (Cis) alquilamino opcionalmente sustituido,
fenoxicarboni]o opcionalmente  sustituido,  tri(C44)alquilsililo, arildf(CL
s)alquilsililo, (Cy.4)alquildiarilsililo o triarilsililo; R™ es Cy.1o alquilo opcionalménte
sustitu'ido, [C26 alquenil (Cys) alquilo] opcionalmente sustituido, [Cas alquinil
(C16) alquill] opcionalmente sustituido, Cs7 cicloalquilo opcionalménte
sustituido, C.1¢ alquilcarbonilo opcionalmente sustituido, Ci.1o aIcoxicarbo:nilo
opcionalmenté sustituido, C4.4o alquilaminocarbonilo opcionalmente sustitu‘ido,
-di(C1.10)alquilaminocarbonilo  opcionalmente sustituido o fenoxicarbénilo
opcionalmente sustituido); R™ y R'® son, independientemente Ci.1o alquilo
opcionalmente sustituido, C.¢ alcoxi opcionalmente sustituido, C,.4 alquenil (C;.
g) alquilo] opcionalmente sustituido, [C,.s alquinil (C1.s) alquilo] opcionalm;ente
sustituido, Cj7 cicloalquilo opcionalmente sustituido, Ci.1o alquilcarbonilo
opcionalmente sustituido, Ci.1o alcoxicarbonilo opcionalmente sustituﬁido,
formilo, Ci.40 alquilaminocarbonilo  opcionalmente  sustituido,  di(Cs.
ip)alquilaminocarbonilo  opcionalmente sustituido, hidroxi, amino, ;C1-6
alquilamino opcionalmente sustituido, di (Ci.s) alquilamino opcionalmente
sustituido, o fenoxicarbonilo opcionalmente sustituido; R'S es hidrégeno, ciano,
nitro, C4¢ alquilo opcionalmente sustituido, Cs7 cicloalquilo opcionalménte
sustituido, (Czs)alquenil (C1) alquilo opcionalmente sustituido, (Cg:a)aldjuinil
(C16) alquilo opcionalmente sustituido, fenilo opcionalmente sustituido,
heteroarilo opcionalmente sustituido, Ci¢ alquilcarbonilo opcionalm}ente
sustituido, Ci. alcoxicarbonilo opcionalmente sustituido, Cis alquilamino
opcionalmente sustituido, di (C1) alquilamino opcionalmente sustituido,.C.g
alquilcarbonilamino  opcionalmente sustituido, Cis alcoxicarbonilamino
opcionalmente sustituido, C4.s alcoxi opcionalmente sustituido, Ci alqhiltio
opcionalmente sustituido, Ci.s alquilsulfinilc opcionalmente sustituido, ;C1_5

alquilsulfonilo opcionalmente sustituido, ariltio opcionalmente sustituido,
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arilsulfinilo opcionaimente sustituido, arilsulfonilo opcionalmente sustituido o Cs.

s aciloxi; R'" es hidrégeno, haldégeno, nitro, ciano, Cig alquilo opcionalmerf\te
sustituido, C,. alquenilo opcionalmente sustituido, C.6 alquinilo opcionalmehte

sustituido, Cs; cicloalquilo opcionalmente sustituido, Ci.s alcoxicarbopilo

opcionalmente sustituido, Cy.s alquilcarbonilo opcionalmente sustituido, Ci.g
alquilaminocarbonilo opcionalmente sustituido, di (Cis) alquilaminocarbonilo
opcionalmente sustituido, fenilo opcionalmente sustituido o heteroérilo
opcionalmente sustituido; R'® y R' son, independientemente, Ci alquilo
opcionalmente sustituido o R'® y R'® junto con el atomo de N al cual estan
unidos forman un anillo heterociclico de cinco, seis o siete miembros ;;que
puede contener uno o dos heteroatomos adicionales seleccionados entre O, N
o S y que puede ser opcionalmente sustituido por uno o dos grupos Ci.5 aquuilo;
R® es hidrégeno, fenilo opcionaimente sustituido, fenil(Cis)alquilo
opcionalmente sustituido o Cy.z alquilo opcionalmente sustituido; Rz_'!' es
hidrégeno, fenilo .opcionalmente sustituido o Cig alquilo opcionalnflente
sustituido; y R? y R? son, independientemente, Ci.s alquilo opcionalrﬁente
sustituido 0 R? y R% junto con el atomo de N al cual estan unidos forman un
anillo heterociclico de cinco, seis o siete miembros que puede contener uno o
dos heteroatomos adicionales seleccionados entre O, N 0 S y que puede estar

opcionalmente sustituido por uno o dos grupos C1. alquilo.

I

2. Un compuesto CARACTERIZADO PORQUE es de formula (1A):
R® |
R\N :
B, . W
R® R |

i

donde A, G, J, R%, R*, R®y R® tienen los valores definidos en la clausula 1.
3. Un compuesto de formula (l) de acuerdo con la clausula 1, o un compuesto
de la férmula (IA) de acuerdo con la clausula 2, CARACTERIZADO PORQUE

i
i
|
|
i
i
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cuando G es (i) como se define en la clausula 1, D es S o CR?=CR®, donde R8
y R® son, independientemente, hidrégeno, haldégeno, Cis alquilo, (ém
haloalquilo CZ:S alquenilo, C4 alquinilo, C4.5 alcoxi o C4 haloalcoxi; cuando G
es (i) de acuerdo conla clausula 1, D es S, E es N o CR' donde R"’fes
hidrogeno, haldgeno, Ci alquilo, Cy¢ haloalquilo, C1¢ alcoxi, Ci.s haloalcbxi,
Ci.6 alcoxi (C1.6) alquilo, C+. alquiltio 0 SFs; o Ry R' junto con los atomos a
los cuales estan unidos forman un anillo de benceno opcionalmente sustituido
por Cs.galquilo, C1.6 haloalquilo o halégeno; y M' es N(R'")C(=0) donde R'' es
hidrégeno, C'1-6 alquilo, Cis alcoxi (Cis) alquilo, benciloximetild o}
benzoiloximetilo. | f
4, Un compuesto de férmula (1) de acuerdo con la clausula 1 o 3, cf: un
compuesto de formula (IA) de ' acuerdo con la clausula 2 o 3,
CARACTERIZADO PORQUE A es Cq.4alquileno, -C(O). O Cy.4 alquilenoxi,

5. Un compuesto de férmula (1) de acuerdo con las clausulas 1, 3 6 4,,:0 un
compuesto de formula (lA) de acuerdo con las clausulas 2, 3 o 4,
CARACTERIZADO PORQUE G es (i) tal como se define en la clausula 1 y nes
0. | |

6. Un compuesto de férmula () de acuerdo con la clausula 1, 3,4 6 5l oun
compuesto de férmula (IA) de acuerdo con las clausulas 2, 3, 4*' 6 5
CARACTERIZADO PORQUE R®, R* y R® son independientemente hldrogeno
C 1.3 alquilo o halégeno. - }

7 - Un compuesto de formula (I) de acuerdo con la clausula 1, 3, 4, 5, 660
un compuesto de la férmula (IA) de acuerdo con la clausula 2, 3, 4,;5 66
CARACTERIZADO PORQUE R® es Cy.10 alquilo 0 Cy.10 haloalquilo (caéa uno
de los cuales puede ser sustituido con un grupo Cis alquiloximé, Crs
haloalquiloxima, C4¢ alquilhidrazona o C45 haloalquilhidrazona) o ciar;o, Cis
cianoalquilo, C,s alquenil (Cyg) alquilo, Cos alquinil (Ci.s) alquilb, Caz
cicloalquilo, Cs;; halocicloalquilo, Ca; cianocicloalquilo, Ci3 aiquil(C3-

7)cicloalquilo, C4.3 alquil(Cs.7)halocicloalquilo, Cs.¢ cicloalquenilo, Caz ci¢loa|quil

155
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(C1.6) alquilo, CS-6 cicloalquenil (C4.¢) alquilo, C.5 haloalquenilo (Ca.6) alqu’ilo,

C1.6 cianoalquenil (C1.) alquilo, C1. alcoxi (C1.s) alquilo, Cs.s alqueniloxi (C1.6)

alquilo, Css alquiniloxi (C1e) alquilo, ariloxi (Cie) alquilo, formilo, ,-C1-6

carboxialquilo, Cys alquilcarbonil (Cq6) alquilo, Css alquenilcarbonil (Q1-e)
alquilo, C¢ alquinilcarbonil (C+.) alquilo, C1.s alcoxicarbonil (C1s) alquilo, p3-5
alqueniloxicarbonil: (C1s) alquilo, Cas alquiniloxicarbonil (Ci.g) a|q§:Ji|0,
ariloxicarbonil (C1.6) alquilo, C1 alquiltio (C1.6) alquilo, C1¢ alquilsulfinil (C1.6)
alquilo, Cis alquilsulfonil (C4s) alquilo, aminocarbonil (Cis) alquilo,
aminocarbonil(Cz-e)alqueniIo, aminocarbonil(Co.s)alquinilo, C1s
alquilaminocarbonil (C4.) alquilo, di (C1.) alquilaminocarbonil (C1.6) anuiIo,fI Cis
alquilaminocarbonil(C,.)alquenil (C4) alquilo, di (Ci) alquilaminocarbon,'iI(Cg_
s)alquenil (C.6) alquilo, alquilaminocarbonyl (Cz.g)alquinil( Ci.s)alquilo, di (C1.5)
alquilaminocarbonil (Cy) alquinil (Css) alquilo, Cis alcoxicarbonilo,: Cis
alquilcarbonilo, ‘aminocarbonilo, Cis alquilaminocarbonilo, di f(C1-5)
alquilaminocarbonilo, fenilo (opcionalmente sustituido por halo, nitro, ciané, Cis
alquilo, C4. haloalquilo, C+.s alcoxi o C1 haloalcoxi), fenil(Ci.4)alquilo (dorjﬁde el
grupo fenilo es opcionalmente sustituido por halo, nitro, ciano, C1.s alquilo, C1
haloalquilo, C+.¢ alcoxi 0 C1.¢ haloalcoxi), fenil(C,.4)alquenil (C1.) alquilo, (donde
el grupo fenilo es opcionalmente sustituido por halo, nitro, ciano, Ci ajlquilo,
C1.6 haloalquilo, C4.¢ alcoxi, Cisalquilsuifonilo o C4s haloalcoxi), hetéroarilo
(opcionalmente sustituido por halo, nitro, ciano, C4.5 alquilo, C1 haloalqu;ilo, Ci.
s alcoxi, Cig alquilsulfonilo o Ci haloalcoxi), heterociclilo (opciona';lmente
sustituido por halo, nitro, ciano, C4. alquilo, C1.s haloalquilo, C16 alcoxi o Cis
haloalcoxi), heteroaril(C4.4)alquilo (donde el heteroarilo puede ser sustituido por
halo, nitro, ciano, C4¢ alquilo, C4¢ haloalquilo, C4¢ alcoxi 0 Cis haloélcoxi),o
heterociclilo(Cy4)alquilo (donde el heterocicliio puede ser sustituido pc:)r halo,
ciano, Cy. alquilo, Cy. haloalquilo, Cy.s alcoxi o Cy haloalcoxi). 1

8. Un compuesto de formula (I) de acuerdo con la clausula 1, 3, 4, I"5, 667

o un compuesto de férmula A de la clausula 2, 3, 4, 5, 6 6 7 donde J esNo

'
}

!
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CR" donde R es hidrégeno, C1 alquilo, C 1 haloalquilo, ciano, halégeno o
nitro. :'
9. Un proceso para preparar un compuesto de férmula (l) de acuerdo con ja
clausula 1, CARACTERIZADO PORQUE comprende los pasos de:
(a) cuando Y es oxigeno, hacer reaccionar un compuesto de férmula (l1)
Rl |
“p 1 )
(W
donde D, E, R' y R tienen los valores definidos en la clausula 1 con un

compuesto de formula (l11)

1) f

donde Y es oxigeno, X' es un grupo saliente y A, J, R®, R*, R®y R® tiene:n los
valores definidos en la féormula 1, o _

(b) cuando Y es azufre, preparando un compuesto de férmula (1) de acuerdo
con la clausula 1, donde Y es oxige'no usando el método descripto en zf(a) y
luego hacer reaccionar este compuesto con un agente tionizador. :

10. Una composiciéon fungicida, insecticida, acaricida, molusquiciﬁa o
nematicida CARACTERIZADA PORQUE comprende una cantidad eﬁcaz,:‘como
fungicida, insecticida, acaricida, molusquicida o nematicida de un comg':uesto' 'd
de férmula (I) de acuerdo con la clausula 1 y un vehiculo o diluyente ﬁara el
mismo. 1

11.  Un “‘método para combatir y controlar hongos CARACTERIZADO
PORQUE comprende aplicar a una planta, a una semilla de una planta, o al

locus de la planta o semilla o al suelo, una cantidad eficaz como fungicida de
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un compuesto de férmula (1) de acuerdo con la clausula 1. |

12. Un método para combatir y controlar insectos, acaros, nematodos o
moluscos CARACTERIZADO PORQUE comprende aplicar a una plaga, al
locus de una plaga o a una planta susceptible de ser atacada por una plaga

una cvantidad eficaz como insecticida, acaricida, nematicida o moiusquicid‘a de

)

un compuesto de la férmula (1) de acuerdo con la clausula 1.
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COMPUESTOS QUIMICOS
RESUMEN
Un compuesto de féormuia (1): ..
R® "
RN :
|
N JQ A—G () |
R? R* |
donde G se selecciona entre ;
? E Y=E !
7\ or ~
N\ N\ ) i
;7" D)\ M’ R D)§ M*
() (ii) |

donde M' o M? esta unido a A; nes 0 6 1; cuando G es (i), D es S,f NR’,

CR®=CR® CR®=N, CR®=N(0), N=CR® 0 N(0)=CR?; cuando G es (ii), D és So

NR’; E es N, N-6xido o CR'% M' es OC(=Y), N(R')C(=Y), N=C(OR™),

N=C(SR'®) o N=C(NR'R'®) donde O o N es el atomo de unién al anillo que

contiene D y E; M? es N-C(=Y) donde N es el atomo de unién al ani?lo que

contiene Dy E: Yes O, SoNR'®; JesNo CR; yA R", R% R, R*, R, R®, R’,

R®, R% R' R", R™ R™ R™ y R™ son cada uno determinados igrupos
s

organicos o inorganicos. .
. )
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SUPERINTENDENCIA

™ DE INDUSTRIA
s Y COMERCIO ( 3 7

DIVISION DE NUEVAS CREACIONES W{
PRIMER EXAMEN DE FORMA \ Zogqf:gg@\‘

EXPEDIENTE 00-028953 ;
Practicado el examen juridico de acuerdo con lo establecido en el art. 21 de la Decisién 344

se determiné que esta solicitud de Patente de Invencién:

SI[x] NO[ ] NO APLICABLE [ ] Present6 los poderes necesarios en
forma correcta (Decision 344, art. 14-a).

i
:
i

Si[x] NOI[ ] NO APLICABLE[ ] Acreditd, en forma correcta, la

existencia y representacion de la persona juridica solicitante (art.
14-c de la Decision 344; literal g) del art. 4 del Decreto  117/94).

SI[x] NO[ ] NO APLICABLE [ ] Presento, en forma correcta el
comprobante de pago por la tasa de presentacion establecida
(art. 13-f de la Decision 344 y la Resoluciéon 02 del 4 de enero
del 2000 ).

SI[x ] NOJ[ 1 EXTEMPORANEAMENTE [ ] Reivindico prioridad, dentro del
plazo y de acuerdo con lo previsto en el Articulo 4 del Convemo
de Paris.

SI[ ] NO [ x] NO APLICABLE [ ]Presento copia, certificada su conformidad
por la Administracion que recibi6 la solicitud de la cual reivindica
prioridad, al momento de radicar la solicitud nacional.

SI[ ] NO[x] NO APLICABLE [ ] Presentd la traduccion del capitulo
reivindicatorio de la solicitud de la cual se reivindica prioridad (Art.
4, D-3 Convenio de Paris; Concepto: 5 de enero de 1999 S.1.C.).

SI[ ] NO[x] CUMPLE LOS REQUISITOS JURIDICOS i

OBSERVACIONES JURIDICAS CONVENIO DE PARIS: En todo caso, debera presentar
copia certificada su conformidad por la Administracion que recibié la solicitud de la cual
reivindica prioridad, en cualquier momento dentro del plazo de tres (3) meses, contados
a partir de la fecha de depdsito de la solicitud posterior. La omisién de esta formahdad
implicara la perdida del derecho de prioridad.

En consecuencia, se conceptua que esta solicitud:

SI[] NO[X] Se ajusta alos aspectos FORMALES indicados en la Decisién
344 y por tanto,
SI[] NO([x] Se recomienda PUBLICAR el extracto correspondiente.

Santafé de Bogota, D.C., 24 de abril del 2000.

AN

EXAMINA&DOR\ JURIDICO

Carrera 13 N° 27-00 Pisos 5°y 10°
Conmutador 334 1221-2-3-4
Fax 281 3125
Santafé de Bogota, D.C. - Colombia
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Concepto Técnico no 328 Clasificacion Internacional de Patentes  AOIN 43 /“ ;

]

Practicado el examen de acuerdo a lo establecido en el Art. 21 de la Decisién 344 se determiné que esta

solicitud de Patente de Invencion:

f

i

Contiene la identificacién correcta del inventor (Art.8, Art.13-a). f
i

I

SI[] NOKI
(Art.14-c junto con el literal b) del articulo 4 del Dto. 117 /94). !

i

SIK] NO[]
SIK NO[] Contiene la identificacion correcta del solicitante (Articulo 13-a).
SIKI NO[] Contiene el resumen con el objeto y finalidad de la invencidén en forma corre,é:ta
(Art.13-¢). |
SI[] NOM Contiene el titulo o nombre de la invencion en forma correcta (Art.13-b). |
SIH NO[] Contiene la descripcion clara y completa de la invencion (Art.13-c). '
i SI 4 NO 4+ Contiene los dibujos correctos (Art.14-c junto con el literal d) del Art. 4 del'Dto.
} 117 del 94). :
5 5
SIfd NO[] Contiene las unidades de medida en el sistema exigido (Art.14-c junto con ¢l
Decreto 3464 del 26 de diciembre de 1980). f
' |
§ SIfT]NOX Contiene una o més reivindicaciones, en forma correcta, que precisen la materia
5 para la cual se solicita la proteccion mediante la patente (Art.13-d). ’
1 i
f SI[] NOK] Contiene el extracto de acuerdo con el literal ¢) del articulo 4 del Dto. 117:/94.
SI*1 NOH Contiene el arte final del dibujo caracteristico de acuerdo con el literal c) del
articulo 4 y el articulo 27 del Dto. 117 /94, lf
Contiene la tarjeta del Archivo Tematico [formato P-104] en forma corre(“ita

Contiene la tarjeta del Archivo de Propietarios [formato P-105] en forma:correcta
i

(Art.14-c junto con el literal b) del articulo 4 del Dto. 117 /94).
)

ST NO[]

F SI[] NO M CUMPLE LOS REQUISITOS TECNICOS :
j

OBSERVACIONES Y OTROS: SI ] NO[] ver hoja(s) anexa(s)

Santa Fe de Bogota, D.C., @ DE Juano D€ 2000

EXAMINADOR TECNICO
Cédigo 202001
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DIVISION DE NUEVAS CREACIONES
1er examen de forma

EXPEDIENTE No. 0-28953

CONCEPTO TECNICO No. 828
CLASIFICACION INTERNACIONAL DE PATENTES: A01N43/56

!
|
{
{

El titulo debe complementarse indicando que se trata de compuestos quimicos del tipof
azoles y su proceso de obtencion. !

i
)

La reivindicacién 9 debe indicar cual es el agente tionizador del inciso b.
La reivindicacién 10 para que defina correctamente la composicion debe indicar en forma

precisa la proporcion en que se encuentra el principio activo, puesto que la expresion *
cantidad eficaz “ resulta ambigua. g
i

)

De acuerdo con las observaciones realizar las correcciones necesarias presentando
NUEVO CAPITULO REIVINDICATORIO COMPLETO, de tal forma que sea claro y

preciso. !
£

Anexar nueva tarjeta de archivo propietario y Falta tarjeta tematico y el extracto para
publicacion con su correspondiente resumen en el cual se deberia indicar las
reivindicaciones principales. Si el resumen del extracto sobrepasa el limite del nimero de
palabras establecidas se debe pagar el valor correspondiente asignado por la oficina por

cada palabra adicional que se quiera publicar. :
|

Falta arte final de la formula estructural tamario 12x12 cm por duplicado para efecto de la
publicacién y uno de 6x6 cm. :

i

202001
Examinador Técnico de Patentes

Santa Fe de Bogoté, D.C. 9 de junio de 2000
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EXPEDIENTE 00-028953

AUTO 1146 i

LA JEFE DE LA DIVISION DE NUEVAS CREACIONES
DISPONE

ARTICULO PRIMERO: Reconocer personeria al doctor Ramiro Castro Duque, comd
apoderado del solicitante, en los términos y para los efectos del poder conferido

ARTICULO SEGUNDO: Conforme lo establece el articulo 22 de la Decision 344 de la
Comision del Acuerdo de Cartagena, requiérese al solicitante, para que dentro del plazo
de treinta (30) dias habiles siguientes a la fecha de notificacion del auto, presente
respuesta a las observaciones o complemente los antecedentes sefialados en el examen
de forma. '

ARTICULO TERCERO: Notificar por estado el presente auto, advirtiendo que contra el no
procede recurso alguno en la via gubernativa.

NOTIFIQUESE Y CUMPLASE -
Dado en Santafé de Bogota D.C., a los T3 .1 orm

T

LA JEFE DE LA DIVISION DE AS CREACIONES,

R RIS Wi

ALIX CARMENZX CESPEDES DE VERGEL

NOTIFICADO POR ESTADO

Santafé de Bogota D.C., 7 R J’@Jﬂahotiﬁcado por anotacion en estado de esta misma
fecha.

VENCIMIENTO NOTIFICACION ESTADO

SOLICITO PRORROGA TERMINO Si NO

VENCIMIENTO TERMINO PRORROGA

Carrera 13 N? 27-00 Pisos 5°y 10°
Conmutador 334 1221-2-3-4
Fax 281 3125
Santafé de Bogota, D.C. - Colombia
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DIVISION DE NUEVAS CREACIONES o
Solicitud de Patente
CONTESTACION A REPAROS - OBSERVACIONES Expediente No.00 028,953
APORTACION DE NUEVA DOCUMENTACION A
_ UNA SOLICITUD DE PATENTE DE INVENCION O
2 MODELO DE UTILIDAD O DISENO INDUSTRIAL L )
CONTESTACION: Reparos ]
Observaciones D :
Otros D. |
NUEVA DOCUMENTACION APORTADA X ‘
(] MODELO DE UTILIDAD [J DISERO INDUSTRIAL

COMPUESTOS QUIMICOS

1 SOLICITANTE:
ZENECA LIMITED

INDICE DE DOCUMENTOS QUE SE ACOMPANAN

tadas para la misma_invencidn, de las cuales []

IVINDICAMOS PRIORIDAD, Jjunto con Sus correspon- D

[

ientes traducciones al espafiol.

12 "Documento de cesidn de derechos sobre 1a invencidn [

APODERADO: RAMIRO CASTRO DUQUE Codigo 340
DOMICILIO: Cra. 7 No. 16-56 Piso 9 TEL:  2-812424
FIRMA:

NUMERO DE HOJAS 199

RADICADO POR: Nombres y Apellidos

Junio 12, 2000
CPB/hsr.

£/
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The Patent Office
Concept House
Cardiff Road
Newport

South Wales
NP10 8QQ

I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4)
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as
originally filed in connection with the patent application identified therein.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named

in this certificate and any accompanying documents has re-registered under the Companies Act

1980 with the same name as that with which it was registered immediately before re-
registration save for the substitution as, or inclusion as, the last part of the name of the words

"public limited company" or their equivalents in Welsh, references to the name of the company
in this certificate and any accompanying documents shall be treated as references to the name
with which it is so re-registered.

In accordance with the rules, the words "public limited company" may be replaced by p.l.c.,
plc, P.L.C. or PLC.

Re-registration under the Companies Act does not constitute a new legal entity but merely
subjects the company to certain additional company law rules.

Signed M“U

Dated 16 March 2000

An Executive Agency of the Department of Trade and Industry
3 g (l j
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CHEMICAL COMPOUNDS

1

|
|
1

The present invention relates to isothiazole derivatives, to processes for preparing
them, to fungicidal, insecticidal, acaricidal, molluscicidal and nematicidal compositions '

5

\
\
comprising them, to methods of using them to combat fungal diseases (especially fungal \\

diseases of plants) and to methods of using them to combat and control insect, acarine,
mollusc and nematode pests.

and WO 98/05670.
10 The present invention provides a compound of formula (I):

N-S X |

!
!

wherein R' is hydrogen, halogen, C,¢ alkyl, C,¢ haloalkyl, C; alkoxy, C;5 h;loalkoxy, Cis

alkylthio, C3.¢ cycloalky! or Cy alkoxy(C.¢)alkyl; R? is hydrogen, halogen, C\.¢ alkyl, C
haloalkyl, cyano, nitro, CHO, CH=NOR?®, C,¢ alkylcarbonyl, C¢ alkoxycarbonyl or Cy¢

15 alkylS(O)g; or together R' and R? form a five or six membered saturated or unsaturated
carbocyclic ring, optionally substituted by one or two C, alkyl groups; R is hydrogen, C,

alkyl, CHz(C1.4 haloalkyl), C345 alkenyl, C3_6 alkynyl, C1_5 alkoxy(Cl_G)alkyl, C1_5

optionally substituted phenyl(C;4)alkyl or S(O)pRé; R*is hydrogen, C,_g alkyl, C;.¢ haloalkyl
20

!
!
\
1
|
)
|
|
|
1
v
l
!
1
‘l
alkylcarbonyl, Cy.¢ alkoxycarbonyl, formyl, optionally substituted phenoxycarbonyl, \
1
“\
C,.¢ cyanoalkyl, Cs alkenyl, Cs.¢ alkynyl, C5 cycloalkyl, C;¢ cycloalkyl(C¢)alkyl, Cs.¢ \
haloalkenyl, C,_¢ alkoxy(C,.¢)alkyl, C,.¢ carboxyalkyl, C,.¢ alkylcarbonyl(C,¢)alkyl, C ‘\
alkoxycarbonyl(Ci.¢)alkyl, Cy alkylthio(C,¢)alkyl, C .4 alkylsulfinyl(C,¢)alkyl, C
alkylsulfonyl(C;.)alkyl, aminocarbonyl(C,.¢)alkyl, C,.¢ alkylaminocarbonyl(C,.¢)alkyl, di(C,.
s)alkylaminocarbonyl(Cy.s)alkyl, optionally substituted phenyl, optionally substituted \)
phenyl(C,y)alkyl or optionally substituted heteroaryl; R’is hydrogen, C,.¢ alkyl, optionally ‘\’
substituted phenyl or optionally substituted phenyl(C,4)alkyl; R®is C 1-6 alkyl, C;.¢ haloalkyl

'z
1
|
or optionally substituted phenyl; X'is O or S; nis 0 or 1; and p and q are, independently, 0, 1
or 2.

,xﬂ‘/

7\ ¢

130
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Alkyl 1s straight or brz"’mched chain and is, for exaﬁlple, methyl, ethyl, n-propyl, n-
butyl, n-pentyl, n-hexyl, iso—éropyl, n-butyl, sec-butyl, is?-butyl, tert-butyl or neo-pentyl.

Halogen is fluorine, c;hlorine, bromine or iodine. ;‘

Haloalky! groups are ;optionally substituted with ;one or more of the same or different
halogen atoms and are, for e%ample CFs, CH,CF; or CﬂI»CHFz

Phenyl(C4)alkyl is, for example, 1-phenyleth-1+ yl 2-phenyleth-1-yl, 2-phenylprop-
2-yl, 3-phenylprop-1-yl, but is preferably benzyl.

The term heteroaryl refers to an aromatic ring contammcr one or more heteroatoms
(preferably one or two hetegoatoms) selected from O, S; and N. Examples of such rings
include pyridine, pyn’midiné:, furan, thiophene, thiazolé, oxazole and isoxazole. |

It is preferred that p_‘henyl moieties and heteroaﬁyl groups are optionally substituted by
one or more substituents irfdependently selected from E;alogen, Cis alkyl, Ci6 haloalkyl, C, ¢
atkoxy(Cj.g)alkyl, Ci¢ alké)xy, Ci.¢ haloalkoxy, C\ al‘ikylthio, C,. haloalkylthio, C,
alkylsulfinyl, Cy¢ haloalkjlsulﬂnyl, Cis alkylsulfonylf; C,. haloalkylsulfonyl, C,¢ alkenyl,
Ca.6 haloalkenyl, Cy.6 alk}{fnyl, C;.¢ cycloalkyl, nitro, cyano, CO,H, C,.¢ alkylcarbonyl, C;.
alkoxycarbonyl, R*R°N o’r} R'%R''NC(0); wherein Rs,f R®, R'% and R"! are, independently,
hydrogen or Cy. alkyl. L ‘

¢
3

It is preferred thap R'is ethyl or, especially, n}’ethyl.

It is‘ preferred thalé R is hydrogen, halogen (eépecially chloro) or cyano.

It is preferred thaii nisO0.

It is preferred thaft the compounds of the invention are of formula (Ia).

In one particullartbaspect the present invention provides a compound of formula (a)
wherein R' is Ci4 alkyl ;(especially methyl or ethyl)? R?is hydrogen, halogen (especially
chloro or bromo) or cya;no; or R' and R? together fqﬁn a cyclopentyl, cyclohexyl or phenyl
ring; R? is hydrogen, C{;; alkyl (especially methyl dr ethyl), phenyl(C,4)alkyl (especially
benzyl), Ci4 alkylcarbc;nyl (especially acetyl) or Ci_ alkylsulfony! (especially
methanesulfonyl); n is 0 X is oxygen; and R* is C1-6 alkyl [optionally substituted with
halogen, C;4 alkoxy, ghenyl (itself optionally subgtxmted with halogen), CO,H, CONH,
(itself optionally substituted with C, 4 alkyl), cyanb, Cs.¢ cycloalkyl or CO(C; 4 alkoxy)], Cis
alkenyl, Cs.¢ alkynyl, C3 ¢ cycloalkyl, phenyl [opti‘onally substituted with halogen, C;4
haloalkyl (especially CF:;) nitro, CO-H, or cyano] or heteroaryl (especially pyndyl or
pyrimidinyl) [optlonally substituted with C; alkyl or C,4 haloalkyl].
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The compounds in the following Tables illustrate compounds of the invention.

i

|

‘\

|

TABLE 1 \

\
The compounds of Table | are compounds of formula (Ia) wherein R'is methyl,‘\"\le 1
chloro, R is hydrogen, X is oxygen, n is 0 and R* is as given in the table below. “1
Compound R* "H NMR § ppm (CDCl; unless stated) \
No. \“
\

l n-propyl 1.0(t,3H); 2.15(m,2H); 2.35(s,3H); 4.0(s,2H);
4.7(t,2H); 7.35(dd,1H); 7.85(d,1H); 7.95(d,1H); ’\
8.15(b,1H) |

2 4-CF3-CgH,4 2.4(s,3H); 4.1(s,2H); 7.5(m,1H), 7.8-7.9(m,4H);
8.5(bd,2H); 10.35(s,1H)
3 methyl 2.35(s,3H); 4.0(s,2H); 4.5(s,3H); 7.35(dd, 1 H),
7.8(d,1H); 7.9(d,1H); 8.05(b,1H) \
4 4-F-CsH4CH, (DMSO-de): 2.35(s,3H); 4.05(s,2H); 5.8(s,2H); \
7.0(m,2H); 7.4(m,3H); 7.8(m,2H); 10.9(b,1H) \\
5 CF5;CH, 2.4(s,3H); 4.0(s,2H); 5.3(q,2H); 7.4(dd,1H);
7.85(d,1H); 7.95(d,1H); 8.15(b,1H)
6 n-pentyl 0.9(t,3H); 1.35(m,4H); 2.15(m,2H); 2.4(s,3H);
4.05(s,2H); 4.7(t,2H); 7.35(dd,1H); 7.85(d,1H);
7.9(d,1H); 8.15(b,1H) ‘1!
7 2-CI-3-CF3-CgHs  2.4(s,3H); 4.05(s,2H); 7.45(dd, 1H); 7.75(dd, 1 H); l"\
7.95(m,3H); 8.05(m, 1H); 8.2(b, 1H) )"'\
8 -methylpropyl 0.85(t,3H); 1.7(d,3H); 2.0-2.2(m,2H); 2.35(s,3H); \
| 4.0(s,2H); 4.9(m, 1H); 7.3(dd,1H); 7.85(d,1H); \
7.9(d,1H); 8.15(b,1H) \
9 ethyl 1.75(t,3H); 2.35(s,3H); 4.0(s,2H); 4.8(q,2H); \’1
7.35(dd,1H); 7.8(b,1H); 7.9(d,1H); 8.1(b,1H)
10 2,2-dimethylpropyl

1.05(s,9H); 2.4(s,3H); 4.05(s,2H); 4.55(s,2H);

7.35(dd, [ H); 7.85(b,1H); 7.95(d,1H); 8.15(b,1H)
11 n—butyl.
12 2-methylpropyl
13

2-methoxyethyl

__‘-__~’______.-—‘__
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17
18
19
20

22
23
24
25
26
27
28
29

30

31
32
33
34
34
35
36
37
38
39
40
41
42
43

|
methoxymethyi
CH,CH=C(CH3),
2-chloroethyl

allyl

t

propargyl
CH.CO.H |
CHgCOgCH;
CH,CO,C5H;
CH(CH;)CO,H
CH(CH;)CO-CH;
CH(CH;)CO,CH;
C(CH;):COH
C(CH3):CO:CH;
C(CH3)2Cb2C2H5
CH,CONH,
CH(CH;)CONH,
C(CH3):CONH,
CH,CONHCH;,
CH>CON(CHj3),
CH(CH;)CONHCH,
CH(CH;)CON(CH3)2
CH,CO,C(CHy)s
cyanonfiethyl
pentaﬂéloroethyl
cyclop%:ntyl
2-ﬂuo§3foethyl
diﬂuo}omethyl
2—thi$ethoxyethyl
CH37:cyclopropyl
CHzrjcyclopentyl
CHy-cyclohexy!
2-NO»-CsHy

i
i

[
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2-pyridyl “1
46 5-CF3-2-pyridyl |
47 CeFs \
!
48 4-CO,H-CsHy »
49 2-Cl-4-CN-CgH;
50

3,5-dimethyl-
pynmidin-2-yl

TABLE 2

Table 2 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is chloro, R

e

is methyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
5 compound in Table 1.

TABLE 3

Table 3 contains 50 compounds of formula (Ia) wherein R'is methyl, R? is chloro, R’

is ethyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

S
e e

10 TABLE 4 \
Table 4 contains 50 compounds of formula (Ia) wherein R' is methyl, R” is chloro, R? \
is benzyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered l“
compound in Table 1. \‘
TABLES
15

Table 5 contains 50 compounds of formula (Ia) wherein R' is methyl, R? is chloro, R’

is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

S

1
TABLE 6

Table 6 contains 50 compounds of formula (la) wherein R' is methyl, R? is chloro, R’
20

is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1.

TABLE 7

[,

Table 7 contains 50 compounds of formula (Ia) wherein R' is methyl, R” is hydrogen,

25

R’ is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.
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i TABLE 8
Table 8 contains 50 féompounds of formula ([a) wherein R' is methyl, R? is fluoro, R

is hydrogen, X is oxygen, n;is 0 and R* has the value for the correspondingly numbered

compound in Table 1. ;
' TABLE 9

Table 9 contains 50 compounds of formula (Ia) wherein R'is methyl, R? is bromo, R’

is hydrogen, X is oxygen, f1 is 0 and R* has the value fbr the correspondingly numbered

compound in Table 1. ‘
TABLE 10 -

Table 10 contains j50 compounds of formula (Ia) wherein R' is methyl, R? is cyano,

10
R} is hydrogen, X is oxygen, n is 0 and R* has the vaiue for the correspondingly numbered

compound in Table 1. _
: TABLE 11

Table 11 contain_s 50 compounds of formula f(Ia) wherein R' is methyl, R%is chloro,

15 R?is hydrogen, X is oxy:gcn, nis 1 and R* has the value for the correspondingly numbered

compound in Table 1. |
: TABLE 12 |
Table 12 contaiﬁs 50 compounds of formul;i (Ia) wherein R' is ethyl, R? is chloro, R’
is hydrogen, X is oxygén, nis 0 and R* has the valyie for the correspondingly numbered
20 compound in Table 1. ’ "
Table 13 cont'ayins 50 compounds of formusia (Ia) wherein R'is ethyl, R%is chioro, R’

1s methyl, X 1s oxygex?, n is 0 and R* has the valué for the correspondingly numbered

compound in Table 1!
' TABLE 14

25 !

Table 14 cont:ains 50 compounds of formula (Ia) wherein R is ethyl, R* is chloro, R
is ethyl, X is oxygen; n is 0 and R* has the value for the correspondingly numbered
compound in Table 1 ;

f TABLE 15
30 Table 15 corﬁtains 50 compounds of forrflula (Ia) wherein R' is ethyl, R? is chloro, R’

1s benzyl, X 15 oxyg‘én, n is 0 and R* has the value for the correspondingly numbered

compound in Table 1.
f
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TABLE 16 \
Table 16 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chlom R’
is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly numbered ‘
compound in Table 1
TABLE 17
Table 17 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is chloro, |

is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1

\
TABLE 18 |
10 Table 18 contains 50 compounds of formula (Ia) wherein R' is ethyl, R? is hydrogen
R’ is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.
TABLE 19
15

Table 19 contains 50 compounds of formula (Ia) wherein R' is ethyl, R is fluoro, R?
<) ] )

1 - 2.
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

|
\
TABLE 20 \
Table 20 contains 50 compounds of formula (Ia) wherein R' is ethyl, R* is bromo, R
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
20  compound in Table 1.

TABLE 21

Table 21 contains 50 compounds of formula (Ia) wherein R' is ethyl, R® is cyano, R
5 L

1- 2.
is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly numbered
compound in Table 1.

TABLE 22 \

Table 22 contains 50 compounds of formula (Ia) wherein R' is ethyl, R* is chloro, R’ \

is hydrogen, X is oxygen, n is 1 and R* has the value for the correspondingly numbered \

compound in Table 1. ‘\'t

TABLE 23 \

Table 23 contains 50 compounds of formula (Ia) wherein R'and R? together form a !5

cyclopentyl ring, R’ is hydrogen, X is oxygen, n i1s 0 and R* has the value for the

correspondingly numbered compound in Table 1
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TABLE 24
Table 24 contains 50 éompounds of formula (la) Qherein R' and R? together form a
cyclopentyl ring, R’ is methyl X is oxygen, nis 0 and R* has the value for the
correspondingly numbered c_lompound in'Table 1.
TABLE25 |
Table 25 contains 50 compounds of formula (Ia)“ wherein R' and R* together form a
cyclopentyl ring, R’is ethyi, X is oxygen, n is 0 and R4 has the value for the correspondingly
numbered compound in T:;ble L.
" TABLE26
Table 26 contajns;ySO compounds of formula (1a) wherein R' and R? together form a
cyclopentyl ring, R’is bqhzyl, X 1s oxygen,nis 0 ancl R* has the value for the
correspondingly number,éd compound in Table 1.
’ TABLE 27
Table 27 contaiﬁs 50 compounds of formulaf (Ia) wherein R' and R? together form a
cyclopentyl ring, R’ is acetyl Xisoxygen,nisO and R* has the value for the
correspondingly numbered compound in Table 1.
’ TABLE 28
Table 28 contéins 50 compounds of fonnu;la (Ia) wherein R' and R* together form a
cyclopentyl ring, R’ 1s methanesulfonyl, X is oxy;’;gen, n is 0 and R* has the value for the
correspondingly nuqﬁbered compound in Table 1
TABLE 20
Table 29 contams 50 compounds of forrnula (Ia) wherein R' and R? toaether form a
cyclohexyl ring R is hydrogen, X is oxygen, n is 0 and R* has the value for the
correspondmaly nurnbered compound in Table 1.
TABLE TABLE 30
Table 30 éontajns 50 compounds of formula (Ia) wherein R'and R? together form a
cyclohexyl ring, R3 is methyl, X is oxygen, n/is 0 and R* has the value for the
correspondingly;,gnumbered compound in Table 1.
TABLE 31
Table 31 contains 50 compounds of formula (Ia) wherein R and R together form a
cyclohexyl ring R’ is ethyl, X is oxygen, n is 0 and R* has the value for the correspondingly

numbered cornpound in Table 1.

'
!
/
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TABLE 32

m
cyclohexyl ring, R’ is benzyl, X is oxygen, n is 0 and R* has the value for the

|

!!

Table 32 contains 50 compounds of formula (Ja) wherein R' and R? together fo
correspondingly numbered compound in Table 1.

P

TABLE 33 \

Table 33 contains 50 compounds of formula (Ia) wherein R' and R* together forri\l a

cyclohexyl ring, R’ is acetyl, X is oxygen, n is 0 and R* has the value for the correspondiilgly
numbered compound in Table 1. |

i
|
TABLE 34 \
10

Table 34 contains 50 compounds of formula (Ia) wherein R' and R? together forrn\a

|
cyclohexyl ring, R? is methanesulfonyl, X is oxygen, n is 0 and R* has the value for the \
correspondingly numbered compound in Table 1.

TABLE 35

Table 35 contains 50 compounds of formula (Ia) wherein R' and R* together form a\
15

phenyl ring, R’ is hydrogen, X is oxygen, n is 0 and R* has the value for the correspondingly\
numbered compound in Table 1.

=

TABLE 36

Table 36 contains 50 compounds of formula (Ia) wherein R' and R? together form a

U
e

phenyl ning, Ris methyl, X is oxygen, n is 0 and R* has the value for the correspondingly
20  numbered compound in Table 1.

TABLE 37

Table 37 contains 50 compounds of formula (Ia) wherein R' and R* together form a

phenyl ning, R® is ethyl, X is oxygen, n is 0 and R* has the value for the correspondingly
numbered compound in Table 1.

TABLE 38 \

Table 38 contains 50 compounds of formula (Ia) wherein R' and R? together form a

phenyl ring, R’ is benzyl, X is oxygen, n is 0 and R* has the value for the correspondingly \
numbered compound in Table 1.

|
TABLE 39 \
Table 39 contains 50 compounds of formula (Ia) wherein R' and R? together form a

|

}

i

' |

phenyl ring, R’ is acetyl, X is oxygen, n is 0 and R* has the value for the correspondingly \
numbered compound in Table 1.
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TABLE 40
~Table 40 contains 50 cpmpounds of formula (Ia) wherein R'and R? together form a
phenyl ring, RYis methanesulfonyl, X is oxygen, n is 0 and R* has the value for the

correspondingly numbered co__hlpound in Table 1.

Compounds of fonnu,ia, (I) can be prepared by acﬁlation of an appropriate 5-
aminoisothiazole (II) with a.n appropriate carboxylic acid (IIT), preferably in the presence of a
known coupling agent such as 1,3-dicyclohexylcarbodiir5hide or 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide. Altern,';atively the carboxylic acid CHI) may first be converted to an acid
chloride, anhydride or chloroformate suitable for reaction with an amine to form an amide:
such procedures are descn'b':éd, for example in J. Marchi Advanced Organic Chemistry, Third
Edition, John Wiley and Sons, New York, 1985, pps 3’?0—376 and references therein.

S-Aminoisothiazole;i:s (L) are either available cqhunercially, or can be prepared from
commercially available stahing materials by methods described in the literature. (See, for
example, C. Oliver Kappei; Robert Flammang, and Curt Wentrup, Heterocycles, Vol. 37, No.
3, 1615, (1994); A. Adam}."s and R. Slack, J. Chem. So@., 3061, (1959); and Ronald E Hackler,
Kenneth W. Burow, Jr., S_fylvester V. Kaster and Davifd I. Wickiser, J. Heterocyclic Chem,
26, 1575, (1989)) " ‘

Carboxylic acids é(IH) can be prepared by hycﬁoylsis of their corresponding esters (IV)
by methods described inthe art. The esters can be cﬁosen to be hydrolysed under neutral,
basic or acidic conditionjs, and the conditions are chgﬁsen such that the substituent R* is not
affected by the hydrolyslis reaction. Esters capable of ready hydrolysis under different
conditions are known 1q the literature, and suitable f’ésters may be selected, for example, by
reference to Theodora \;\’ Greene, Protective Groups in Organic Synthesis, Chapter 5, John
Wiley and Sons, New York, 1981.

Esters (IV) can be prepared by reacting a benzotriazoles (V) with a compound R'L.
wherein L is a suitablei leaving group such as halogen. (For suitable coupling reactions see,
for example, Comprel_{ensive Heterocyclic ChemiSfry, ed. Alan R Katritzky and Charles W
Rees, Volume 5, pps é69—732 Pergamon Press, 1984 and references therein.) Reactions such
as these can give rise to isomeric products. The desired isomer (IV) can usually be separated
from any others present by standard techniques stch as flash column chromatography or

crystallisation from a solution containing one or more suitable solvents.
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Benzotriazoles (V) may be prepared by the sequential diazotisation and hydrolys‘;lls of
an acylated diamine (VI), or by hydrolysis of an acylated diamine (VI) to give a diamine’

i
t
(VII) which is then diazotised. Procedures for forming benzotriazoles (V) from such

precursors are well known in the literature. (See, for example, Comprehensive Heterocy
S

O

tlic
Chemistry, ed. Alan R Katritzky and Charles W Rees, Volume 5, pps 722-723 Pergamon
Press, 1984 and references therein.)

e e

Acylated diamines (VI) can be prepared by the reduction of a corresponding \

i
nitroanilide (VII), which in turn is prepared by the nitration of an anilide (IX). Procedureg

|
references given in J. March, Advanced Organic Chemistry, Third Edition, John Wiley and\

Sons, New York, 1985). Anilides (IX) are known in the art and can be prepared from know\p
compounds using procedures described in the art.

‘\
\\
|

for effecting these transformations are well known in the literature. (See, for example,
10

Compounds of formula (I) wherein R? is other than hydrogen can be prepared by
reacting a compound of formula (I) wherein R’ is hydrogen with a compound R’L*, wherein|
15  L*is aleaving group (such as halogen), optionally in the presence of a base and a phase \
transfer catalyst. Examples of suitable alkylating agents include, alkyl halides such as methyl!
iodide and alkyl sulfates such as dimethylsulfate. Suitable acylating agents include

e i

anhydrides such as acetic anhydride, acid chlorides such as acety! chloride or benzoyl
chloride and chloroformates such as ethy! chloroformate. Suitable bases include organic \
20  bases such as triethylamine, pyridine, alkali metal alkoxides such as potassium tert-butoxide
and inorganic bases such as sodium hydride and sodium hydroxide. Suitable phase transfer \
catalysts may be selected by reference to the literature (see, for example, J. March, Advanced

Organic Chemistry, Third Edition, John Wiley and Sons, New York, 1985, pps 320-322 and
references therein).

o e

25 A compound of formula (I) wherein X is sulfur can be prepared from a compound of \
formula (I) wherein X is oxygen by reacting that compound with 2,4-bis(4-methoxyphenyl)- \
1,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson’s reagent) or phophorus pentasulfide

in a solvent (such as toluene).
The compounds of formula (I) can be used to combat and control infestations of
30

insect pests such as Lepidoptera, Diptera, Homoptera and Coleoptera and also other
invertebrate pests, for example, acarine, nematode and mollusc pests. Insects, acarines,

nematodes and molluscs are hereinafter collectively referred to as pests. The pests which
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f
may be combated and control‘ied by the use of the inventibn compounds include those pesfs
associated with agriculture (v}'/hich term includes the groWing of crops for food and fibre
products), horticulture and a;iimal husbandry, companiori animals, forestry and the storage of
products of vegetable origin f(such as fruit, grain and timber) and also those pests associated
with the transmission of dise?ases of man and animals. "

Examples of pest speécies which may be controll{id by the compounds of formula (1)
include: Myzus persicae (ap"hid), Aphis gossypii (aphjd)l,", Aphis fabae (aphid), Lygus spp:.
(capsids), Dysdercus spp. (g;apsids), Nilaparvata lugens', (planthopper), Nephotettix cincticeps
(leathopper), Nezara spp. (,étinkbug), Euschistus spp. (stinkbugs), Leptocorisa spp.
(stinkbugs), Frankliniella éccidentalis (thrip), Thrips spp. (thrips), Leptinotarsa
decemlineata (Colorado pcitato beetle), Anthonomus g;f;andis (boll weevil), Aonidiella spp.
(scale insects), Trialeurod?;zs spp. (white flies), Bemisia tabaci (white fly), Spodoptera
littoralis (cotton leafwonr{), Heliothis virescens (tobacco budworm), Helicoverpa armigera
(cotton bollworm), Pieri;: brassicae (white butterﬂy),f Plutella xylostella (diamond back
moth), Agrotis spp. (cutw_brms), Chilo suppressalis (ﬁce stem borer), Chortiocetes
terminifera (locust), Dial}rotica spp- (rootworms), Pdnonychus ulmi (European red mite),
Panonychus citri (citrus fed mite), Tetranychus urticbe (two-spotted spider mite),
Tetranychus cinnabarinés (carmine spider mite), Phyllocoptruta oleivora (citrus rust mite),
Polyphagotarsonemus lc;tus (broad mite), Brevipalpus spp. (flat mites), Liriomyza spp.
(leafminers), Musca domestica (housefly), Aedes aegypti (mosquito), Anopheles spp.
(mosquitoes), Culex sp;;. (mosquitoeé), Blattella ge(‘rmanica (cockroach), Periplaneta
americana (cockroach),ji Blatta orientalis (cockroach), Ostrinia nubilalis (European corn
borer), Meloidogyne SP:P' (root knot nematodes), G?obodera spp. and Heterodera spp. (cyst
nematodes), Pratylencf!zus spp- (lesion nematodes) and Deroceras reticulatum (stug). Further
examples include inseéts which adversely affect thc health of the public or of animals.

The compound'(s of formula (I) are also active fungicides and may be used to coﬂﬁol
one or more of the foliowing pathogens: Pyriculaﬁa oryzae (Magnaporthe grisea) on riéé
and wheat and other Pyricularia spp. on other hosts; Puccinia recondita, Puccinia striiformis
and other rusts on whieat, Puccinia hordel, Puccinia striiformis and other rusts on barley, and
rusts on other hosts (;for example turf, rye, coffeé, pears, apples, peanuts, sugar beet,
vegetables and omaxflental plants); Erysiphe cichforacearum on cucurbits (for example

melon); Erysiphe grq@minis (powdery mildew) ori barley, wheat, rye and turf and other
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powdery mildews on various hosts, such as Sphaerotheca macularis on hops, Sphaerot/ieca

. . . .
fuliginea on cucurbits (for example cucumber), Leveillula taurica on tomatoes, aubergirie and
|

green pepper, Podosphaera leucotricha on apples and Uncinula necator on vines; l‘l
Cochliobolus spp., Helminthosporium spp., Drechslera spp. (Pyrenophora spp.), ‘;'\
|

Rhynchosporium spp., Mycosphaerella graminicola (Septoria tritici) and Phaeosphaeria)

!
nodorum (Stagonospora nodorum), Pseudocercosporella herpotrichoides and 1\

Gaeumannomyces graminis on cereals (for example wheat, barley, rye), turf and other hosts;
Cercospora arachidicola and Cercosporidium personatum on peanuts and other Cercospok'lra
spp. on other hosts, for example sugar beet, bananas, soya beans and rice; Botrytis cinerea 1‘\
grey mould) on tomatoes, strawberries, vegetables, vines and other hosts and other Botrytils
spp. on other hosts; Alternaria spp. on vegetables (for example carrots), oil-seed rape, applés,
tomatoes, cereals (for example wheat) and other hosts; Venturia spp. (including Venturia !\
inaequalis (scab)) on apples, pears, stone fruit, tree nuts and other hosts; Cladosporium spp.\
on a range of hosts including cereals (for example wheat) and tomatoes; Monilinia spp. on |
stone fruit, tree nuts and other hosts; Didymella spp. on tomatoes, turf, wheat and other hosts‘t
Phoma spp. on oil-seed rape, turf, rice, potatoes, wheat and other hosts; Aspergillus spp. and \
Aureobasidium spp. on wheat, lumber and other hosts; Ascochyta spp. on peas, wheat, barley |
and other hosts; Stemphylium spp. (Pleospora spp.) on apples, pears, onions and other hosts; \

summer diseases (for example bitter rot (Glomerella cingulata), black rot or frogeye leaf spot \

!
(Botryosphaeria obtusa), Brooks fruit spot (Mycosphaerella pomi), Cedar apple rust

(Gymnosporangium juniperi-virginianae), sooty blotch (Gloeodes pomigena), flyspeck \

(Schizothyrium pomi) and white rot (Botryosphaeria dothidea)) on apples and pears;
Plasmopara viticola on vines; other downy mildews, such as Bremia lactucae on lettuce,
Peronospora spp. on soybeans, tobacco, onions and other hosts, Pseudoperonospora humuli
on hops and Pseudoperonospora cubensis on cucurbits; Pythium spp. (including Pythium
ultimum) on turf and other hosts; Phytophthora infestans on potatoes and tomatoes and other
Phytophthora spp. on vegetables, strawberries, avocado, pepper, ornamentals, tobacco,
cocoa and other hosts; Thanatephorus cucumeris on rice and turf and other Rhizoctonia spp.
on various hosts such as wheat and barley, peanuts, vegetables, cotton and turf; Sclerotinia
spp. on turf, peanuts, oil-seed rape and other hosts; Sclerotium spp. on turf, peanuts and other
hosts; Gibberella fujikuroi on rice; Colletotrichum spp. on a range of hosts including turf,

coffee and vegetables; Laetisaria fuciformis ou turf; Mycosphaerella spp. on bananas,



10

15

20

25

30

50402 :
: - 14 -

i

peanuts, citrus, pecans, papayé and other hosts; Dz'aporthe; Spp. on citrus, soybean, melon,
pears, lupin and other hosts; I?lsinoe Spp. on citrus, vines,;’jolives, pecans, roses and other
hosts; Verticillium spp. on a range of hosts including h0p$, potatoes and tomatoes;
Pyrenopeziza spp. on oil-seeqi rape and other hosts; Oncobasidium theobromae on cocoa
causing vascular streak dieba;ck; Fusarium spp., Typhula;spp., Microdochium nivale,
Ustilago spp., Urocystis spp.f, Tilletia spp. and Claviceps purpurea on a variety of hosts but
particularly wheat, barley, turf and maize; Ramularia spp. on sugar beet and other hosts;
post-harvest diseases particuiarly of fruit (for example Penicillium digitatum, Penicillium
italicum and Trichoderma v?ride on oranges, Colletotri&hum musae and Gloeosporium
musarum on bananas and Botrytis cinerea on grapes); other pathogens on vines, notably
Eutypa lata, Guignardia bigl’wellii, Phellinus igniarus, Phomopsis viticola, Pseudopeziza
tracheiphila and Stereum h}irsutum; other pathogens on," trees (for example Lophodermium
seditiosum) or lumber, notzébly Cephaloascus fragrans, Ceratocystis spp., Ophiostoma
piceae, Penicillium spp., Tfrichodemza pseua’okoningii; Trichoderma viride, Trichoderma
harzianum, Aspergillus m'éer, Leptographium lindbergi and Aureobasidium pullulans; and
fungal vectors of viral diséases (for example Polymyxa graminis on cereals as the vecfor of
barley yellow mosaic vuus (BYMYV) and Polymyxa bétae on sugar beet as the vector of
rhizomania). “ _

A compound of fq‘:rmula (I) may move acropetally, basipetally or locally in plant
tissue to be active againsf one or more fungi. Moreo{ver, a compound of formula (I) may be
volatile enough to be active in the vapour phase agaihst one or more fungi on the plant.

The invention thérefore provides a method of combating and controlling insects,
acarines, nematodes or molluscs which comprises applying an insecticidally, acaricidally,
nematicidally or molluséicidally effective amount of a compound of formula (I), or a
composition containing’a compound of formula (I),{‘ to a pest, a locus of pest, or to a plant
susceptible to attack by;a pest, and 'a method of combating and controlling fungi which
comprises applying a fﬁngicidally effective amount of a compound of formula (I), or a
composition containiné a compound of formula (I), to a plant, to a seed of a plant, to the
locus of the plant or se;ed or to soil. The compounds of formula (I) are preferably used
against insects, acarinés, nematodes or fungi.

¥
!
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The term "plant” as used herein includes seedlings, bushes and trees. Furthermore,

)
the fungicidal method of the invention includes protectant, curative, systemic, eradicant and
antisporulant treatments.

|

\

As fungicides, the compounds of formula (I) are preferably used for agriculturak,
5 horticultural and turfgrass purposes in the form of a composition. \

In order to apply a compound of formula (I) as an insecticide, acaricide, nematic‘ide or

molluscicide to a pest, a locus of pest, or to a plant susceptible to attack by a pest, or, as '%1

!

fungicide to a plant, to a seed of a plant, to the locus of the plant or seed or to soil, a \
compound of formula (I) is usually formulated into a composition which includes, in add'iltion
10

to the compound of formula (I), a suitable inert diluent or carrier and, optionally, a surfac%
active agent. Surface active agents are chemicals which are able to modify the properties }I\)f
an interface (for example, liquid/solid, liquid/air or liquid/liquid interfaces) by lowering th"
interfacial tension and thereby leading to changes in other properties (for example ‘T
dispersibility and wetting). It is preferred that all compositions (both solid and liquid \
\
15

3

formulations) comprise, by weight, 0.0001 to 95%, more preferably 1 to 85%, for example
to 60%, of a compound of formula (I). The composition is generally used for the control of \

pests or fungi such that a compound of formula (I) is applied at a rate of from 0.1g to10kg pcl

r
hectare, preferably from 1g to 6kg per hectare, more preferably from lg to 1kg per hectare.

R

When used in a seed dressing, a compound of formula (I) is used at a rate of 0.0001¢g
20

per kilogram of seed.

i

to 10g (for example 0.001g or 0.05g), preferably 0.005g to 10g, more preferably 0.005g to 4¢

|
In another aspect the present invention provides an insecticidal, acaricidal, \1
nematicidal, molluscicidal or fungicidal composition comprising an insecticidally, ‘-\
acaricidally, nematicidally, molluscicidally or fungicidally effective amount of a compound
25

of formula (I) and a suitable carrier or diluent therefor. The composition is preferably an
insecticidal, acaricidal, nematicidal or fungicidal composition.

e e =

The compositions can be chosen from a number of formulation types, including
dustable powders (DP), soluble powders (SP), water soluble granules (SG), water dispersible
- granules (WG), wettable powders (WP), granules (GR) (slow or fast release), soluble
30

concentrates (SL), oil miscible liquids (OL), ultra low volume liquids (UL), emulsifiable

J—
e e

e

concentrates (EC), emulsions (both oil in water (EW) and water in oil (EO)), suspension

concentrates (SC), aerosols, fogging/smoke formulations, capsule suspensions (CS) and seed

e e
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dressings. The formulation tyg’e chosen in any instance will depend upon the particular
purpose envisaged and the phyfsical, chemical and biological properties of the compound of

i

formula (I). ; ‘

Dustable powders (DP;) may be prepared by mixing a compound of formula (I) with
one or more solid diluents (foir example natural clays, kanin, pyrophyllite, bentonite,
alumina, montmorillonite, kiq‘!selguhr, chalk, diatomaceoﬁs earths, calcium phosphates,
calcium and magnesium carb;)nates, sulphur, lime, flours, talc and other organic and
inorganic solid carriers) and fnechanically grinding the mixture to a fine powder.

; :

Soluble powders (SP} can be prepared by mixing;‘ a compound of formula (I) with one
or more water-soluble inorgz_;nic salts (such as sodium bicarbonate, sodium carbonate or
magnesium sulphate) or oncf or more water-soluble orgaihic solids (such as a polysaccharide)
and, optionally, one or more;' wetting agents, one or moxjé dispersing agents or a mixture of
said agents to improve wate:"r dispersibility/solubility. 'I;he mixture is then ground to a fine
powder. Similar compositié)ns may also be granulated to form water soluble granules (SG).

Wettable powders (;WP) can be prepared by mixing a compound of formula (I) with
one or more solid diluents gbr carriers, one or more wet?‘ting agents and, preferably, one or
more dispersing agents ana, optionally, one or more suspending agents to facilitate the
dispersion in liquids. The;’mixture is then ground to a?‘ﬁne powder. Similar compositions
may also be granulated tol,‘!form water dispersible granules (WG).

Granules (GR) mq.'y be formed either by granulating a mixture of a compound of
formula (I) and one or mére powdered solid diluents ;‘br carriers, or from pre-formed blank
granules by absorbing a (jiompound of formula (I) (or}v a solution thereof, in a suitable agent) in
a porous granular material (such as pumice, attapulgite clays, fuller's earth, kieselguhr,
diatomaceous earths or éround corn cobs) or by adsérbing a compound of formula (I) (or a
solution thereof, in a suifitable agent) on to a hard coﬁe material (such as sands, silicates, ‘
mineral carbonates, suléhates or phosphates) and dn‘ying if necessary. Agents which are
commonly used to aid absorption or adsorption include aliphatic and aromatic petroleum
solvents, alcohols, poly’.vinyl acetates, polyvinyl alc;fohols, ethers, ketones, esters, dextrins,
sugars and vegetable o]ials. One or more other addidives may also be included in gramiles (for
example an emulsifyiné agent, wetting agent or diépersing agent).

Soluble concentrates (SL) can be prepared;by dissolving a compound of formula (I) in

water or an organic solvent, such as a ketone, alcahol or glycol ether. These solutions may

i |
'
!
'

3



\
\
\

contain a surface active agent (for example to improve water dilution or prevent
crystallisation 1n a spray tank).

Emulsifiable concentrates (EC) or oil in water emulsions (EW) may be preparedx'\Py
dissolving a compound of formula (I) in an organic solvent (optionally containing one or
5  more wetting agents, one or more emulsifying agents or a mixture of said agents) and, for,an
emulsion, subsequently adding, under high shear agitation, the mixture to water (which m\ay
contain one or more wetting agents, one or more emulsifying agents or a mixture of said
agents). Suitable organic solvents for use in ECs include ketones (such as cyclohexanone c%r
methylcyclohexanone) and alcohols (such as benzyl alcohol, furfuryl alcohol or butanol). \
10 Suitable organic solvents for use in ECs or EWSs include vegetable oils, N-substituted

)
pyrrolidones, glycol ethers, chlorinated hydrocarbons (such as chiorobenzenes) and aromatic)
solvents (such as alkylbenzenes or alkylnaphthalenes).

Suspension concentrates (SC) may comprise aqueous or non-aqueous suspensions of '\\
finely divided insoluble solid particles of a compound of formula (I). SCs may be prepared \

15 by ball or bead milling the solid compound of formula (I) in a suitable medium with one or
more dispersing agents, to produce a fine particle suspension of the compound. One or more

1

wetting agents may be included in the composition and a suspending agent may be included \
to reduce the rate at which the particles settle.

Aerosol formulations comprise a compound of formula (I) and a suitable propellant

(for example n-butane). A compound of formula (I) may also be dissolved or dispersed in a

’—”//

suitable medium (for example water or a water miscible liquid, such as n-propanol) to

provide compositions for use in non-pressurised, hand-actuated spray pumps.

A compound of formula (I) can be mixed in the dry state with a pyrotechnic mixture

to form a composition suitable for generating, in an enclosed space, a smoke containing the
compound.

Capsule suspensions (CS) can be prepared in a manner similar to the preparation of
EW formulations but with an additional polymerisation stage such that an aqueous dispersion \
of oil droplets is obtained, in which each oil droplet is encapsulated by a polymeric shell and \
contains a compound of formula (I) and, optionally, a carrier or diluent therefor. The
compositions may provide for controlled release of the compound of formula (T) and they can

be used for seed treatment. A compound of formula (I) may also be formulated in a

biodegradable polymeric matrix to provide a slow, controlled release of the compound.

Py
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A composition may ir:iclude one or more additives‘“‘ to tmprove the biological
performance of the composit,{on (for example by improvifng wetting, retention or distribution
on surfaces; resistance to railrfl on treated surfaces; or uptéke or mobility of a compound of
formula (I)). Such additivesf include surface active agerl';"ts, spray additives based on oils, for
example certain mineral Oil;S: or natural plant oils (such as soya bean and rape seed oil), and
blends of these with other Bio-enhancino adjuvants. |

A compound of fonnula (I) may also be formulmed for use as a seed treatment, for
example as a powder composmon including a powder for dry seed treatment (DS), a water
soluble powder (SS) or a-water dispersible powder for slurry treatment (WS), or as a liquid
composition, including a ﬁowable concentrate (FS), a solution (LS) or a capsule suspension
(CS). The preparations q% DS, SS, WS, FS and LS cémpositions are very similar to those of,
respectively, DP, SP, WP SC and SL compositions ciescribed above. Compositions for
treating seed may includé: an agent for assisting the ;idhesion of the composition to the seed
(for example a mineral @11) |

Wetting agents, dlspersmo agents and emulsxfymo agents may be of the cationic,
anionic, amphoteric or pon-lomc type. |

Suitable agentsg‘vof the cationic type include quaternary ammonium compounds (for
example cetyltﬁmethy-i ammonium bromide), inﬁdazolines and amine salts.

Suitable anionf_ic agents include atkali met;ils salts of fatty acids, salts of aliphatic
monoesters of sulphu_,i"ic acid (for example sodium lauryl sulphate), salts of sulphonated
aromatic compounds g(for example sodium dodecylbenzenesulphonate butylnaphthalene
sulphonate and rmxtures of sodium di-isopropyl- -and tri- -isopropyl-naphthalene sulphonates),
ether sulphates, alcohol ether sulphates (for example sodium laureth-3-sulphate), ether
carboxylates (for example sodium laureth-3-carboxylate), phosphate esters (products from
the reaction betwee}x one or more fatty alcohols and phosphoric acid (predominately mono-
esters) or phosphorﬁs pentoxide (predominately di-esters), for example the reaction between
lauryl alcohol and réetraphosphoric acid, additig;ﬁnally these products may be ethoxylated),
sulphosuccinamatés, paraffin or olefine sulph@nates, taurates and lignosulphonates.

Suitable aéents of the amphoteric type,“ include betaines, propionates and glycinates.

Suitable géents of the non-ionic type fnclude condensation products of ethylene oxide
with fatty alcohois (such as oleyl alcohol or c_Setyl alcohol) or with alkylphenols (such as

octylphenol, nor?ylphenol or octylcresol); p;ﬁial esters derived from long chain fatty acids or



vegetation using electrodynamic spraying techniques or other low volume methods, or
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nitrogen-, potassium- or phosphorus-containing fertilisers). Suitable formulation types
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hexitol anhydrides; condensation products of said partial esters with ethylene oxide; bl&tck

1
polymers (comprising ethylene oxide and propylene oxide); alkanolamides; simple esters (for

|
example fatty acid polyethylene glycol esters) or their ethoxylated derivatives; amine ox';‘ides
(for example lauryl dimethyl amine oxide); and lecithins.

Suitable suspending agents include hydrophilic colloids (such as polysaccharidesﬁl

polyvinylpyrrolidone or sodium carboxymethylcellulose) and swelling clays (such as \
bentonite or attapulgite).

e i

A compound of formula (I) can be applied by any of the known means of applyin

pesticidal or fungicidal compounds. For example, it can be applied, formulated or
10

GUq

|
\_

unformulated, to the pests or to a locus of the pests (such as a habitat of the pests, or a \
growing plant liable to infestation by the pests) or to any part of the plant, including the
foliage, stems, branches or roots, to the seed before it is planted or to other media in which
plants are growing or are to be planted (such as soil surrounding the roots, the soil generally\?
paddy water or hydroponic culture systems), directly or it can be sprayed on, dusted on, ‘\
15  applied by dipping, applied as a cream or paste formulation, applied as a vapour or applied \\
through distribution or incorporation of a composition (such as a granular composition or a

composition packed in a water-soluble bag) in soil or an aqueous environment.

A compound of formula (I) may also be injected into plants or sprayed onto
applied by land or aerial irrigation systems.

Compositions for use as aqueous preparations (aqueous solutions or dispersions) are \

generally supplied in the form of a concentrate containing a high proportion of the active
ingredient, the concentrate being added to water before use. These concentrates, which may
include SLs, SCs, ECs, EWs, SGs, SPs, WPs, WGs and CSs, are often required to withstand
storage for prolonged periods and, after such storage, to be capable of addition to water to

form aqueous preparations which remain homogeneous for a sufficient time to enable them

to be applied by conventional spray equipment. Such aqueous preparations may contain

varying amounts of a compound of formula (I) (for example 0.0001 to 10%, by weight)

\
1

!

!

|

depending upon the purpose for which they are to be used. !

A compound of formula (I) can be used in mixtures with fertilisers (for example

e
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include granules of fertiliser. The mixtures suitably contznn up to 25% by weight of the
compound of formula (I). _} '

The invention therefore also provides a fertiliser composmon comprising a femhser
and a compound of formula (I) ‘

The compositions of thts invention may contain éther compounds having biological
activity, for example microntxtrients or compounds havittg similar or complementary
fungicidal activity or which t)ossess plant growth regulating, herbicidal, insecticidal,
nematicidal or acaricidal act‘ivity |

By including another fungicide, the resulting comp051t10n can have a broader
spectrum of activity or a greater level of intrinsic act1v1ty than the compound of formula (I)
alone. Further the other fupglcxde can have a synergistic effect on the fungicidal activity of
the compound of formula (J).

The compound of f_,ermula (I) may be the sole active ingredient of the composition or
it may be admixed with onfe or more additional active ingredients such as a pesticide,
fungicide, synergist, herbi!cide or plant growth regulater where appropriate. An additional
active ingredient may: prc;vide a composition having 4 broader spectrum of activity or
increased persistence at a :locus; synergise the activit}{; or complement the activity (for
example by increasing the speed of effect or overco@ng repellency) of the compound of
formula (I); or help to overcome or prevent the development of resistance to individual
components. The particxﬁar additional active ingredient will depend upon the intended utility
of the composition. | ‘:

Examples of suittable pesticides include the ﬁollowing:

a) Pyrethroids, such as ﬁermethrin, cypermethrin, fenvalerate, esfenvalerate, deltamethrin,
cyhalothrin (in particulz’tfr lambda-cyhalothrin), bifeﬁthrin, fenpropathrin, cyfluthrin, |
tefluthrin, fish safe pyréthroids (for example ethofenprox), natural pyrethrin, tetramethrin,
s-bioallethrin, fenﬂuthrm prallethrin or 5-benzyl- 3 -furylmethyl-(E)-(1R,35)-2,2 dlmethyl-
3—(2-oxoth101an—3-yhdenemethyl)cyclopropane carboxylate; e

b) Organophosphates, ;such as profenofos, sulprofos, acephate, methyl parathion,
azinphos-methyl, demetOn-s-metrlyl, heptenophos; thiometon, fenamiphos, monocrotophos,
profenofos, triazophos'y methamidophos, dimethoéte phosphamidon, malathion, chlorpyrifos,
phosalone, terbufos, flensulfothton fonofos, phorate phoxim, pmzmphos methyl,

pirimiphos-ethyl, femtrothton fosthiazate or diazinon;

v
i

i
I
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c) Carbamates (including aryl carbamates), such as pirimicarb, triazamate, cloethocarb

\

\

carbofuran, furathiocarb, ethiofencarb, aldicarb, thiofurox, carbosulfan, bendiocarb, \
fenobucarb, propoxur, methomy! or oxamyl;

d) Benzoyl ureas, such as diflubenzuron, triflumuron, hexaflumuron, flufenoxuron or |
5 chlorfluazuron;

e) Organic tin compounds, such as cyhexatin, fenbutatin oxide or azocyclotin;

f) Pyrazoles, such as fipronil, tebufenpyrad and fenpyroximate;

g) Macrolides, such as avermectins or milbemycins, for example abamectin, emamectin
benzoate, ivermectin, milbemycin, spinosad or azadirachtin;

10  h) Hormones or pheromones;

dieldrin;

1) Organochlorine compounds such as endosulfan, benzene hexachloride, DDT, chlordane o

j) Amidines, such as chlordimeform or amitraz;

k) Fumigant agents, such as chloropicrin, dichloropropane, methyl bromide or metam;

1) Chloronicotinyl compounds such as imidacloprid, acetamiprid, nitenpyram or
thiomethoxam;

m) Diacylhydrazines, such as tebufenozide;

n) Diphenyl ethers, such as diofenolan or pyriproxifen;
0) Indoxacarb;

p) Chlorfenapyr; or

q) Pymetrozine.

In addition to the major chemical classes of pesticide listed above, other pesticides
having particular targets may be employed in the composition, if appropriate for the intended
utility of the composition. For instance, selective insecticides for particular crops, for
example stemborer specific insecticides for use in rice (such as cartap or buprofezin) can be
employed. Alternatively insecticides or acaricides specific for particular insect species/stages

may also be included in the compositions (for example acaricidal ovo-larvicides, such as
clofentezine, flubenzimine, hexythiazox or tetradifon; acaricidal motilicides, such as dicofol
or propargite; acaricides, such as bromopropylate or chlorobenzilate; or growth regulators,
such as hydramethylnon, cyromazine, methoprene, chlorfluazuron or diflubenzuron).
Examples of fungicidal compounds which may be included in the composition of the

invention are (E)-N-methyl-2-(2-phenoxyphenyl)-2-methoxyiminoacetamide, (£)-N-methyl-

‘\
\
!\
\

T
\
1
|
1
\

|
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2-[2-(2,5-dimethylphenoxymeﬁhyl)phenyl]—2-methoxy-iminoacetamﬁe, (RS)-1-amunopropyl-
phosphonic acid, (RS)-4—(4-ch;joropheny1)-2-phenyl—2—( IH} 1,2,4-triazol- 1-ylmethyl)but-
yronitrile, (Z)—N—but-2—enylox'ymethyl-Z—chJoro—Z',6’—dieth‘§lacetanilide, 1-(2-cyano-2-
-methoxyiminoacetyl)-}ethyi urea, 4-(2,2-difluoro- 1,3-b§:nzodioxol-4-yl)—
pyrrole-3-carbonitrile, 4-bror§10-2—cyano-N,N—dirnethyl-6.Ltdﬂuoromethyl-
benzimidazole—l-sulphonam’ide, 5—ethyl_-5,8-dihydro—8-o’ko(1,3)—dioxol—
(4,5-g)quinoline-?—carboxyl’;ic acid, (x-[N-(3-chloro—2,6-kylyl)-2-methoxy—
acetamjdo]-y~butyrolactone,-;T N-(2-methoxy-5-pyridyl)-cyclopropane carboxamide,
acibenzolar (CGA245704),3;T alanycarb, aldimorph, ampfopylfos, anilazine, azaconazole,
azoxystrobin, benalaxyl, bénomyl, biloxazol, binapacrj/l, bitertanol, blasticidin S,
bromuconazole, bupirima{é, butenachlor, buthiobate, céaptafol, captan, carbendazim,
carbendazim chlorhydrate"; carboxin, carpropamid, carvone, CGA41396, CGA41397,
chinomethionate, chloroq;eb, chlorothalonil, chlorozo;iinate, clozylacon, copper containing
compounds such as copp_ier oxychloride, copper oxyquinolate, copper sulphate, copper tallate,
and Bordeaux mixture, c;;yclohexjnnide, cymoxanil, cﬁ‘yproconazole, cyprodinyl, cyprofuram,
debacarb, di-2-pyridyl q;isulphide 1,1'-dioxide, dicmi5ﬂuanid, dichlone, diclobutrazol,
diclomezine, dicloran, giidecyl dimethyl ammonium'. chloride, diethofencarb, difenoconazole,
difenzoquat, diﬂumetoﬁm, 0,0—di-iso-propyl-S-bchzyl thiophosphate, dimefluazole,
dimetconazole, dimetl{omorph, dimethirimol, dinigﬁonazole, dinocap, dipyrithione, ditalimfos,
dithianon, dodemorphji dodine, doguadine, cdifenphos, epoxiconazole, etaconazole, ethirimol,
ethoxyquin, ethyl (Z){N—benzyl-N—([methyl(meth}fl-thioethylideneamino-
oxycarbonyl)amjno]thio)—B—alaninate, etridiazole; famoxadone, fenaminosulph, fenapanil,
fenarimol, fenbuconz;zole, fenfuram, fenhexamid (KBR 2738), fenpiclonil, fenpropidin,
fenpropimorph, fentin acetate, fentin hydroxide, ferbam, ferimzone, fluazinam, ﬂﬁdioxonil,
flumetover, ﬂuoroin;lide, fluquinconazole, flusilazole, flutolanil, flutriafol, folpet,
fuberidazole, furalaé(yl, furametpyr, furconazole;;—cis, guazatine, hexaconazole,
hydroxyisoxazole, jilymexazole, imazalil, irnibénconazole, ipconazole, iprobenfos, iprodione,
isopropanyl butyl g;arbamate, isoprothiolane, k;ésugamycin, kresoxim-methyl, LY 186054,
LY211795, LY24?§908, mancozeb, maneb, méfenoxm, mepanipyrim, mepronil, metalaxyl,
metconazole, meghfuroxam, metiram, metirarﬁ-zinc, metominostrobin, metsulfovax,
myclobutanil, neig’;asozin, nickel dimethyldith&ocafbamate, nitrothal-isopropyl, nuarimol,

ofurace, organomercury compounds, oxadixyl, oxasulfuron, oxolinic acid, oxpoconazole,
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oxycarboxin, pefurazoate, penconazole, pencycuron, phenazin oxide, phosetyl-Al,

Qe m i

phosphorus acids, phthalide, picoxystrobin (ZA1963), polyoxin D, polyram, probenazo

le,
prochloraz, procymidone, propamocarb, propiconazole, propineb, propionic acid,

prothiocarb, pyracarbolid, pyrazophos, pyrifenox, pyrimethanil, pyroquilon, pyroxyfur, \ixl
pyrrolnitrin, quaternary ammonium compounds, quinconazole, quinomethionate, quinoﬁlyfen
quintozene, rabenazole, sodium pentachlorophenate, spiroxamine, streptomycin, sulphuxgy,
tebuconazole, tecloftalam, tecnazene, tetraconazole, thiabendazole, thicyofen, thiﬂuzarni'(lje,
2-(thiocyanomethylthio)benzothiazole, thiophanatemethyl, thiram, timibenconazole, \
tolclofos-methyl, tolylfluanid, triacetate salt of 1,1'-iminodi(octamethylene)diguanidine, 1\1
10  triadimefon, triadimenol, triazbutyl, triazoxide, tricyclazole, tridemorph, trifloxystrobin, ‘\
triforine, triflumizole, triticonazole, validamycin A, vapam, vinclozolin, XRD-563, zineb zi;,nd
ziram. The compounds of formula (I) can be mixed with soil, peat or other rooting media f\or

. . . . . !
the protection of plants against seed-borne, soil-borne or foliar fungal diseases.

1
\
Examples of suitable synergists for use in the compositions include piperonyl \
15 butoxide, sesamex, safroxan and dodecyl imidazole. \
Suitable herbicides and plant-growth regulators for inclusion in the compositions will"kl
depend upon the intended target and the effect required. \
An example of a rice selective herbicide which can be included is propanil. An \
example of a plant growth regulator for use in cotton is PIX™.
20

Some mixtures may comprise active ingredients which have significantly different

physical, chemical or biological properties such that they do not easily lend themselves to the

same conventional formulation type. In these circumstances other formulation types may be

PR

prepared. For example, where one active ingredient is a water insoluble solid and the other a

water insoluble liquid, it may nevertheless be possible to disperse each active ingredient in

\
25 the same continuous aqueous phase by dispersing the solid active ingredient as a suspension \
|
(using a preparation analogous to that of an SC) but dispersing the liquid active ingredient as ‘;‘
an emulsion (using a preparation analogous to that of an EW). The resultant composition is a \\
suspoemulsion (SE) formulation. ‘,,

The invention is illustrated by the following Examples, in which the ingredients

30

e

below are referred to by their Registered Trade Marks and have the following compositions.
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Registered Trade Mafrk Cémposition
SYNPERONIC NP8} |
SYNPERONIC NP13;} ' ‘
SYNPERONIC A7 ;'. Synthetic primary alcohol-ethylene oxide condensate

Nonylphenol-ethylene oxide condensate

AROMASOLH | | Alkylbenzene solvent
SOLVESSO200 | Inert organic diluent -
KELTROL Polysaccharide |
PROXEL ; Bactericide ‘

The following abbreviations are used throughout:

s = singlet b = broad - j' q = quartet
d = doublet - m = multiplet 5 dd = double doublet
t = triplet bd = broad doublet

' EXAMPLE |

This Example illusjtrates the preparation of H—(4—CMOro—3-methylisomiazol—S—yl)-(Z~
propylbenzotriazol-S-yl)a;cetamide (Compound No. 1-of Table I).

4—Aminophenylac{etic acid (100g) was suspeqﬁed in methanol (1000ml) and gasebus
hydrogen chloride was péssed through until the mixture was saturated. The mixture was
heated at 50°C for 2 houfs and was then allowed to cool to room temperature. The solvent
was evaporated in vacuof, the residue taken up aquecus sodium bicarbonate solution and
extracted with ethyl aceg'ate. The organic extract was washed with brine, dried over
anhydrous magnesium éulfate, filtered and the ﬁltra;ﬁl:e evaporated in vacuo to afford meth}l
4-aminophenylacetate g"’s a pale brown liquid. - -

'H NMR (CDC,ia) d ppm: 3.5(s,2H); 3,7(5,35H); 6.65(m,2H); 7.05(m,2H).
Step2 _' |

Methyl 4—an1in§;)phenylacetate (110g, O.667e”rnol) was added dropwise to acetic
anhydride (600mi), rnzliintaining the temperature of the reaction mixture below 30°C by
external cooling. Onc}c the addition was complet@ the mixture was cooled to below 10°C and

concentrated nitric acid (85 ml) was added dropwise. Once the addition of the acid was

i
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. 1.
complete, the mixture was allowed to warm to room temperature and poured onto a mixture
4

of ice and water. The precipitated solid was collected by filtration and dried to give rn“ethyl
4-acetamido-3-nitrophenylacetate (120g) as a pale yellow solid.

1

'H NMR (CDCls) 8 ppm: 2.3(s,3H); 3.65(s,2H); 3.7(s,3H); 7.55(dd, L H); 8.1(d,
5

‘\QH):
8.7(d,1H); 10.3(b,1H). ‘ \1‘
Step3 ‘a
Methyl 4-acetamido-3-nitrophenylacetate (40g, 0.159mol)) was dissolved in ‘11‘
methanol (400ml) and hydrogenated at Sbar over a 5% palladium on carbon catalyst. Thé&

catalyst was removed by filtration and the filtrate evaporated in vacuo to give methyl 4-
10

acetamido-3-aminophenylacetate.
Step 4

Methy! 4-acetamido-3-aminophenylacetate (77g, 0.373mol) was taken up in a
mixture of acetic acid (210ml) and water (210ml) and cooled to below 5°C. A solution of

!
‘l
\
1
|
\
|
1

\
sodium nitrite (38.63g, 0.559mol) in water (200ml) was added dropwise, and once the
15

1

\

|

addition was complete the mixture was stirred for 4hours, warming slowly to room ".
temperature. The mixture was diluted with ethyl acetate and the insoluble material removed!

|
by filtration. The filtrate was washed with brine, dried over anhydrous magnesium sulfate,

&
t
1
1

filtered and the solvent evaporated in vacuo, to give a viscous residue (51g) used directly in
the next step.

|
t
1
1
b
20 Step5 \
Ny . . : |
The product obtained in Step 4 above was dissolved in a solution of methanol '
l.
(400ml) previously saturated with hydrogen chloride and the mixture stirred for 2hours. The \l
{
solvent was removed in vacuo, the residue taken up in water, neutralised with saturated \
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The organic extract
25 was washed with brine, dried over anhydrous magnesium sulfate, filtered and the filtrate

evaporated in vacuo to afford methyl 5-benzotriazoleacetate (35g) as a reddish liquid which
crystallised on standing.

'H NMR (CDCl3) & ppm: 3.7(s,3H); 3.8(s, 2H); 7.35(d,1H); 7.8(b,2H); 13.6(b,1H).
Step 6
30

A solution of methyl 5-benzotriazoleacetate (10g, 0.0523mol) in N,N-

dimethylformamide was added dropwise to a chilled (ice-bath) suspension of sodium hydride

(60% dispersion in oil, 2.3g, 0.0575mol) in N,N-dimethylformamide. When the addition was

I
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complete, the ice-bath was rerr};oved and the mixture stirred for Thour. N-Propyl iodide
(9.78g, 0.0575mol) was added; dropwise, and once the adcfition was complete the mixture
was stirred at room temperature for 3hours. The reaction mixture was poured onto ice/water,
and extracted with ethyl acetafe The organic extract was'washed with brine, dried over
anhydrous magnesium sulfate filtered and the filtrate evaporated in vacuo. The resxdue was
further purified by column chromatooraphy to afford meﬁhyl (2-propylbenzotriazol-5-
ylacetate (4.8g).

'H NMR (CDCl3) & ppm 0.9(t,3H); 2.1(m, 2H) 3 7(5 3H); 3.8(s,2H); 4.65(t,2H);
7.3(dd,1H); 7.7(d,1H); 7. 8(d 1H).
Step 7 : ‘

The acetate preparecji in Step 6 above (4.8g, 0.0206mol) was dissolved in methanol
(60ml) and potassium hydrexide flakes (1.27g, 0.0226mol) added. The mixture was refluxed
for Zhours, then cooled and the solvent evaporated in vrzcuo The residual solid was
dissolved in water and extracted with diethyl ether. The aqueous solution was acidified to
pH 1 by addition of dilute aqueous hydrochloric acid and extracted with ethyl acetate. The
ethyl acetate extract was washed with brine, dried over anhydrous magnesium sulfate,
filtered and the filtrate evaporated in vacuo to afford (2—propy1benzotriazol-5-yl)acetic acid

(3.6g) as a colourless solrﬂ.
The acid prepared in Step 7 (0.438g, 0.002mol) was dissolved in dichloromethane
(5ml) and one drop of Nf;ﬁ-dimethyl formamide was added. Oxalyl chloride (0.307g,
0.0022mol) was added dropwise, and the mixture stirred at room temperature for 2hours.

The solvent was remov;éd in vacuo, the residue taken up in xylene and added to a mixture of
5—amino~4-chloro-3-methylisothiazole (0.446¢, O.QO3mol) in xylene and heated at reflux for
2hours. The mixture v»fas cooled to room temperature and the solvent evaporated in vacuo.
The residue was taken up in ethyl acetate, washed feequentiaﬂy with saturated aqueeus

sodium bicarbonate so;flution and brine, dried over;anhydrous magnesium sulfate, filtered and
the filtrate evaporated in vacuo. The residue was ffurther purified by flash column
chromatography, eluting with 2:1 hexane : ethyl acetate, to give the title compound (0.34g) as
a sandy-coloured soli'ld :

'H NMR (CDCL) 8 ppm: 1.0(t,3H); 2. 15(m 2H); 2.35(s,3H); 4.0(s,2H); 4.7(1,2
7.35(dd,1H); 7.85(d, 1H); 7.95(d, 1H): 8.15(b, 1H).

'
B

'
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EXAMPLE 2
This Example illustrates an emulsifiable concentrate composition which is readily
convertible, by addition to water, into a preparation suitable for spraying purposes. The

emulsifiable concentrate has the following composition:

% by weight \
Compound No. 1

z

50|

SYNPERONIC NP13 2.5 ‘\
Calcium dodecylbenzenesulphonate 2.5
AROMASOL H 70.0

5

1

\

\_

|

\

EXAMPLE 3 ’-

This Example illustrates a wettable powder composition which is readily convertibE]e,

.. . . . . !
by addition to water, into a preparation suitable for spraying purposes. The wettable powdé\r
has the following composition:

’i
\
Compound No. 1

% by weight \
250 |
Silica 25.0 \
Sodium lignosulphonate 5.0 \‘
Sodium lauryl sulphate 20 \
Kaolin 43.0 \‘1
10 l‘g‘
EXAMPLE 4 \‘
This Example illustrates a dustable powder which may be applied directly to plants or \
other surfaces. The dustable powder has the following composition: \‘\
% by weight l\
Compound No. 1 1.0 1\
Talc 99.0 \
15

EXAMPLE 5 &

This Example illustrates an oil miscible liquid formulation suitable for application by

\

\

I}

\,

ultra low volume techniques after mixing with an organic diluent. The formulation has the ‘\
following composition:
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228 -
% by weight
Compound No. I . 10.0
SOLVESS0200 90.0
EXAMPLE6

!

This Example illustrates a capsule suspension concentrate which is readily

convertible, by addition to water, into a preparation suitable for application as an agueous

F

spray. The capsule suspension concentrate has the following composition:

: _ % by weight
Compound No. 1 : 10.0°
AROMASOLH - 10.0
Toluene di-isocyan;xte 3.0
SYNPERONIC A7 ; 10
Polyvinyl aicohol ;’ : 2.0
Bentonite 1.5
KELTROL 5 0.1
Water ;‘ - 124
. ; :“
EXAMPLE 7
This Example illuétrates a ready for use granlilar formulation that is prepared from a
preformed granular carrier. The granular formulation has the following composition:
.} | % by weight
Compound No._fl : 0.5
SOLVESSO 200 | 02
SYNPERONIC A7 | 0.1
Calcium carboilate granules (diameter O.3—;’O.7mm) 99.2
10 EXAMPLE 8

This Example {llustrates a ready for use granular formulation that is prepared by

granulation of the powdered components. The granular formulation has the following

composition:

!
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3

!i'
|

’\

-29 - ‘;_

|

\

i

% by weight ‘-1

!

Compound No. 1 0.5 |

1

Sodium lignosulphonate 5.0 !;
Kaolin 94.5 \

\

|

EXAMPLE 9 \

This Example illustrates an aqueous suspension concentrate composition which i

5

1

\

|

readily convertible, by addition to water, into a preparation suitable for spraying purposes
The suspension concentrate has the following composition:

% by weight \
Compound No. 1 25.0 \
Sodium lignosulphonate 3.0 \‘1
Propylene glycol 10.0 \
Bentonite 2.0 }
KELTROL 0.1 \‘

PROXEL 0.1

Water 59.8
\
EXAMPLE 10 “\

This Example illustrates a water dispersible granule formulation which is readily
10

convertible, by addition to water, into a preparation suitable for spraying purposes. The
water dispersible granule has the following composition:

Compound No. 1

% by weight
250 \
Silica 5.0 \
Sodium lignosulphonate 10.0 \\
Sodium lauryl sulphate 5.0 s{l
Sodium acetate 10.0 “\
Montmorillonite powder 45.0 ‘
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EXAMPLE 11

This Example illustrates the pequt g

_fproperties of compounds of
formula (I). The activities of individual compounds of forfmula (I) were determined using a
variety of pests. With the excféption of nematodes, the peéts were treated with a liquid
composition containing 500 parts per million (ppm) by Wféight of a compound unless
otherwise stated. Each comppsition was made by dissol\(:ing the compound in an acetone and
ethanol (50:50 by volume) nﬁxture and diluting the solution with water containing 0.03% by
volume of a wetting agent, SYNPERONIC NP8, until the liquid composition contained the
required concentration of thél compound.

The test procedure aéﬁopted with regard to each ?est, except nematodes, was
essentially the same and cor;élprised supporting a number of the pests on a medium which was
usually a substrate, a host piant or a foodstuff on whjcﬁ the pests feed, and treating either or

both the medium and the pé,sts with a composition. Pest mortality was assessed usually

between Ji8 and five day"’s after treatment. Knockdown of housefly (Musca domestica) was
assessed 15 minutes after freatment.

The test procedurei‘;‘ for nematodes involved disjﬁolving the compound in an acetone
and ethanol (50:50 by volf,.’ume) mixture and diluting thé solution with water to obtain a final
concentration of the comf)ound of 12.5ppm. J2 infec,;tive juveniles of Meloidogyne incognita
were suspended in the solution in a glass vial and mqhality assessed after a period of three
days. | ‘

The results of thé' tests are presented below. . The results indicate a grading of

mortality (score) designjated as 99, 55 or 0 wherein 99 indicates 80-100% mortality, 55

indicates 40-79% mortality and 0 indicates less than 40% mortality.

; :
Compound TETRUR VMYZUPE MUSCDO MUSCDO HELIVI LAPHEG MELGIN

No. ; AK AC
(Table) : ; _
1(1) 99 1 0 - - 99 99 55
3(1) 0 99 0 55 55 55 0
4 (1) 0 0 0 © 0 55 0 0
5(1) 9 ! 0 99 ' 99 0 35 99
6 (1) 55 ¢ 55 0 55 0 99 99
7 (1) 99 ' 55 0 © 99 99 99 0
8 (1) 99 99 99 99 55 99 55
9(1) 0 ! 99 99 99 55 -0 0
0

10 (1) 99 | 55 99 . 99 99 99



)
!
i

50402 '

-31 -

TETRUR = Tetranychus urticae MYZUPE = Myzus persicae

MUSCDO AK = Musca domestica (kill) MUSCDO AC = Musca domestica (knockddyn)
i
HELIVI = Heliothis virfscens LAPHEG =

- MELGIN = Meloidogyne incognita

\
EXAMPLE 12

This Example illustrates the fungicidal properties of compounds of formula (I). Th

compounds were tested against a variety of foliar fungal diseases of plants. The technique
10

employed was as follows.
Plants were grown in John Innes Potting Compost (No. 1 or 2) in 4cm diameter,

!
3.5cm depth minipots. The test compounds were individually formulated as a solution eiLherL*

in acetone or acetone/ethanol (1:1 by volume) which was diluted in deionised water to a

i
concentration of 100ppm (that is, Img of compound in a final volume of 10ml) immediately
15  before use.

,
o

1
\.
Individual compounds of formula (I) were applied as a foliar (Folr) application (where\..

the chemical solution was applied to the foliage of the test plants by spraying the plant to

maximum droplet retention). When foliar sprays were applied to monocotyledonous crops,
TWEEN™ 20 (0.1% by volume) was added.

i

|

x

|

!

|

|

1

|
|
20 ‘

These tests were carried out against Plasmopara viticola (PLLASVI), on vines;
Phytophthora infestans lycopersici (PHYTIN), on tomatoes; Erysiphe graminis f.sp. tritici
(ERYGST) and Puccinia recondita (PUCCRT), on wheat. Each treatment was applied to \
%’ two replicate plants for Plasmopara viticola and Phytophthora infestans lycopersici. In tests %
h on Erysiphe graminis f.sp. tritici and Puccinia recondita two replicate pots each containing 6 \

to10 plants were used for each treatment. The Plasmopara viticola, Phytophthora infestans

Iycopersici and Puccinia recondita plants were inoculated with a calibrated fungal spore

suspension one day after (Prev) chemical application. The Erysiphe graminis f.sp. tritici

were inoculated using a ‘shake’ inoculation technique, six hours after (Prev) chemical
application.

30 After chemical application and inoculation, the Plasmopara viticola, Phytophthora

infestans lycopersici and Puccinia recondita plants were incubated under high humidity

conditions and then put into an appropriate environment to allow infection to proceed, until

P
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;

i

the disease was ready for assessment. After chemical aﬁplication and inoculation, the
Erysiphe graminis f.sp. triti(;?:i plants were put directly ihto an appropriate environment to
allow infection to proceed. -For Plasmopara viticola, the plants were reincubated under high
humidity conditions for 24h0urs prior to assessment. The time period between inoculation
and assessment varied frorn four to fourteen days accordmo to the disease and environment.
However, each individual d_xsease was assessed after thg: same time period for all compounds.

f
Assessments were ﬁerformed on a single leaf of each of the two replicate plants for

Plasmopara viticola. For Phytophthora infestans lycopersici, assessments were carried out on

two leaves on each of the rephcate plants and a mean dlsease level across the two leaves was

10  recorded per replicate. Fq‘r Erysiphe graminis f.sp. triftici and Puccinia recondita

assessments were carried out collectively on the plants in each replicate pot.

The disease level present (that is, the percentage leaf area covered by actively
sporulating disease) was assessed visually using the banded assessment scale shown below).
: :
t . .
For each treatment, the assessed value for each replicate was then meaned before being

15 expressed as a percentagef of the mean level of diseas¢ present on the untreated control plants.

j
This calculated value is referred to as a POCO (Percentage of Control) value.
An example of a typical calculation is as folldws:
f Mean disease level for treatment A = 25

Mean disease level on'untreated controls = 90

20 ,
POCO = Meandisease level for treatment A x 100 = 25 x 100 = 27.8
90

Mean d1sease level on untreated controls

¥

This POCO valL,ie is then rounded to the nearest whole number on a 0-100% scale; in

this particular example, the POCO result will be 28

i
E

25

+
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The POCO results are shown below.

-33.

Compound ERYSGT PHYTIN PLASVI PUCCRT

Number (foliar) (foliar)

(Table)
(1) 0 3
3(D 0 0
4(1) 0 100
5(1) 0 100
6 (1) 0 -
7(1) 0 100
8 (1) 0 0
9(1) 100 0

ERYSGT = Erysiphe graminis tritici
PLASVI = Plasmopara viticola

(folia

0
33
160

0

0
100

0

3

r) (foliar)

OO O OO OO

PHYTIN = Phytophthora infestans lycopersici
PUCCRT = Puccinia recondita
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Chemical Formulfae in the Description
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CLAIMS

A compouﬁd of formula (I):

(Y

NS X

: (1)
wherein Rf 1s hydrogen, halogen, C, g alkyl, C,.¢ haloalkyl, C,.¢ alkoxy, C;
haloalkox;‘,, C.¢ alkylthio, Cs.6 cycloalkyl or Cy alkoxy(C¢)alkyl; R* is hydrogen,
halogen, C!;.G alkyl, C, haloalkyl, cyano, nitro, CHO, CH=NOR’ , C1.¢ alkylcarbonyl,
Ci6 alkoxy%vcarbonyl or Cy¢ alkylS(O)g; or together R! and R? form a five or six
memberedglsaturated or unsaturated caf;bocyclic ring, optionally substituted by one or
two Cy.6 a1i<yl groups; R’ is hydrogen, jCl . alkyl, CHa(C,4 haloalkyl), Cj.¢ alkenyl,
Css alkynyl Ci.6 alkoxy(C,.g)alkyl, C1 -6 alkylcarbonyl, C,.¢ alkoxycarbonyl, formyl,
optionally substltuted phenoxycarbonyl optionally substituted phenyl(C,_y)alkyl or
S(O)pR6; R*is hydrogen, C, s alkyl, Cr__6 haloalkyl, C,¢ cyanoalkyl, C;¢ alkenyl, Ci¢
alkynyl, Cs.7 cycloalkyl, C;5¢ cycloalkyél(Cl_G)alkyl, C;.6 haloalkenyl, C,.¢ alkoxy(C;.
alkyl, Cy.g carboxyalkyl, Cy.s alkylcafbonyl(Cy)alkyl, Ci.¢ alkoxycarbonyl(Cy.
s)alkyl, C ¢ alkylthio(C,¢)alkyl, Ci.¢ ailkylsulﬁnyl(Cm)alkyl, C. alkylsulfonyl(C,.
¢)alkyl, aminocarbonyl(C.¢)alkyl, Cl_géalkylamjnocarbonyl(cl-é)alkyl, di(C;.
¢)alkylaminocarbonyl(Cj.¢)alkyl, optiofxally substituted phenyl, optionally substituted
phenyl(C,4)alkyl or optionally substituited heteroaryl; R’ is hydrogen, C ¢ alkyl,
optionally $ubstituted phenyl or option%lly substituted phenyl(C,4)alkyl; R®is Cy
alkyl, Ci haloalkyl or optionally subshtuted phenyl; XisOorS;nisOor 1;and p
and q are, mdependen ly, 0, 1 or 2. l,

Processes for making compounds of fo?;mula (D) as defined in claim 1.

i
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A fungicidal, insecticidal, aéaricidal, molluscicidal or nematicidal composition
comprising a fungicidally, insecticidally, acaricidally, molluscicidally or

nematicidally effective amount of a compound of formula (I) and a carrier or diluent

therefor.

A method of combating and controlling fungi comprising applying to a plant, to a
seed of a plant, to the locus of the plant or seed or to the soil a fungicidally effective
amount of a compound of formula (I) as claimed in claim 1, or a composition

containing a compound of formula (I) as claimed in claim 3.

A method of combating and controlling insects, acarines, nematodes or molluscs
which comprises applying to a pest, to a locus of a pest, or to a plant susceptible to
attack by a pest an insecticidally, acaricidally, nematicidally or molluscicidally

effective amount of a compound of formula (I) as claimed in claim 1, or a

composition containing a compound of formula (I) as claimed in claim 3.

A method as claimed in claim 5 wherein the insect pests are insect pests of plants.
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COMPUESTOS QuiMICOS

La presente invencion se relaciona con derivados isotiazol, con procesos |
para prepararlos, con composiciones fungicidas, insecticidas, acaricidas,

molusquicidas y nematicidas que los comprenden, con métodos para usarios

para combatir enfermedades provocadas por hongos (especialmente

_enfermedades provocadas por hongos en las plantas) y con métodos para

4

usarlos para combatir y controlar plagas de insectos, acaros, moluscos y
nematodos. |

L e e

En WOQ95/31448, WOQ97/18198, WO098/02424 y  WO98/05670 se
déscriben derivados isctiazol.

La presente invencidon provee un compuesto de férmula (1):

en donde R' es hidrogeno, haldgeno, Cys alquilo, Ci. haloalquilo, Ci.g
alcoxi, Cy.s haloalcoxi, Cy alquiltio, Cs.7 cicloalquilo o Cy. alcoxi (C1.) alquilo;
R? es hidrégeno, halégeno, Ci¢ alquilo, Cy haloalquilo, ciano, nitro, CHO,
CH=NOR?, C.5 alquilcarbonilo, Ci.¢ alcoxicarbonilo o Ci alquilS(O)q; o juntos
R' o R? forman un anillo carbociclicd saturado o insaturado de cinco o seis
miembros, opcionalmente sustituido por uno o dos grupos Ci alquilo; R® es
hidrégeno, Ci.s alquilo, CHé(CM haloalquilo), Ca¢ alq’uenilo; Cas alquinilo, C1.6
alcoxi(Cqg)alquilo, Cyg alquilcarbonilo, C4s alcoxicarbonilo, formilo,
fenoxicarbonilo opcionalmente sustituido, fenil(Cs.4)alquilo opcionalmente |
sustituido o S(O)pRs; R* es hidrogeno, Cis alquilo, Cis haloalquilo, Cis

cianoalquilo, Cs¢ alquenilo, Csg alquinilo, Cs.7 cicloalquilo, Cs.7 cicloalquil (C1s)




alquilo, Ca.¢ haloalquenilo, Cy5 alcoxi (Ci.¢) alquilo, Cy. carboxialquilo, Ci '-

alquilcarbonil (C+.6) alquilo, C1.¢ alcoxicarbonil (C+.¢) alquilo, Cy alquiltio (C1.g)

alquilo, Cis alquilsulfinil (Ci¢) alquilo, Cis alquilsulfonil (Cy.6) alquilo, |

aminocarbonil (Ci) alquilo, Cys alquilaminocarbbnil (C1) alquilo, di(Cy.g)

alquiléminocarbonil (Cy6) alquilo, fenilo opcionalmvente sustituido, fenil (Cq.4)
-alquilo opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es
hidrogeno, (Ci.s) alquilb, fenilo dpcionalmente sustituido, fenil (C14) alquilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es Cis
alquilo, C1. haloalquilo, o fenilo opcionalmente sustituido; Xes Qo S;nes 0o
1,y py q son, independientemente, 0, 1 0 2.

Cada porcion alquilo es una cadena lineal o ramificada y es, por ejemplo,
metilo, etilo, n-prdpilo, n-butilo, n-péntilo, n-hexilo, iso-propilo, n-butilo, sec-
butilo, iso-butilo, tert-butilo o neo-pentilo.

Haldgeno es fllor, cloro, bromo o yodo.

Los grupos haloalquilo son grupos alquilo que son opcionalmente
sustituidos con uno 0 mas entre los mismos u otros dtomos de halégeno y son,
por ejemplo, CF3, CH2CF3 o CH,CHF,.

Fenil (C1-4) alquilo es, por ejemplo, 1-fenilet-1-il, 2-fenilet-1-il, 2-fenilprop-
2-il, 3-fenilprop-1-il, pero es preferentemente bencilo.

El término heteroarilo se refiere a un anillo aromatico que contiene uno o
mas heteroatomos (prefefen;temente uno o dos heteroétomds) seleccionados
entre O, S y N. Entre los ejemplos de tales anillos se incluyen piridina,
pirimidina, furano, tiofeno, tiazol, oxazol e isoxazol.

Para porciones de fenilo o grupos heteroarilo se prefiere que estén

opcionalmente sustituidos por uno o mas sustituyentes seleccionados



independientemente entre halégeno, Ci.s alquiio, Ci. haloalquilo, Ci.4 alcoxi.';
(C1) alquilo, Cy alcoxi, Cyg haloaléoxi, Ci1.6 alquiltio, Cy.5 haloalquiltio, C1_5\3 '
alquilsulfinilo, C+.¢ haloalquilsulfinilo, C1.s alquilsulfonilo, C1.s haloalquilsulfonilo, ;
C26 alquenilo, C, haloalquenilo, Cys alquinilo, Cs.7 cicloalquilo, nitro, ciano, "
COH, Cis alquilcarbonilo, Cys alcoxicarbonilo, RERON o R'°R'™NC(O); en "
~donde R%, R®, R"y R"" son, independientemente, hidrégeno o C1.s alquilo.

Se prefiere que R1 sea etilo 0, especialmente, metilo.

Se prefiere gue R2 sea hidrégeno, halogeno (especialmente cloro) o
éiano.

Se prefiere que n sea 0. |

Se prefiere que los compuestos de la invencién sean de la férmula (la).

En un aspecto adicional, la presente invencién provee un compuesto de
férmula (1a), en donde R' es Cy. alquilo (especialmente metilo o etilo): R? es
hidrégeno, halégeno (especiaimente cloro o bromo) o ciano; o juntos R' y R?
forman un anillo ciclopentilo, ciclohexilo o fenilo; R3‘es hidrégeno, Cq.4 alquilo
(especialmente metilo o etilo), fenil (C14) alquilo (especialmente bencilo), C1.4
alquilcarbonilo (especialmente acetilo) o Ci4 alquilsulfonilo (especialmente
metansulfonilo); R* es Cy.4 alquilo [opcionalmente sustituido con halégeno, Ci.
alcoxi, fenilo (el mismo opcionalmente sustituido con halégeno), CO,H, CONH;
(el miémo opcionalmente sustituido con Cy.4 alquilo), ciano, Cs¢ cicloalquilo o |
CO(Cy4 alcoxi)], Css alquenilo, Css alquinilo, Cas cicloalquilo, fenilo ]
[opcionalmente sustituido con haldégeno, Cq.4 haloalquilo (especialmente CF3),

nitro, COzH, o ciého] o heteroarilo (especialmente piridilo o pirimidinilo) '_
[opcionalmente sustituido con C1.4 alquilo o C1.4 haloalquilo]. ’

)
Los compuestos en la siguientes Tablas ilustran los compuestos de la |




invencion.

TABLA 1

Los compuestos de la Tabla 1 son compuestos de la formula (la) en

donde R' es metilo, R? es cloro, R® es hidrégeno. X es oxigeno, n es 0 y R* es
como se describe en la Tabla de mas abajo.

Compuesto Nro. R* 'H NMR O ppm (CDCl salvo que se

“establezca lo contrario)
~ ‘n-propilo 1.0 (t, 3H); 2,15 (m, 2H); 2,35 (s, 3H); 4,0 (s, 2H), 4,7 (t,

2H); 7,35 (dd, 1H); 7,85 (d, 1H); 7,95 (d, 1H); 8,15 (b, 1H)

24-CF3-CgHs 2,4 (s, 3H); 4,1 (s, zH); 7,5 (m, 1H), 7,8-7,9 (m, 4H); 8,5
(bd, 2H); 10,35 (s, 1H)

3metilo 2,35 (s, 3H); 4,0 (s, 2H); 4,5 (s, 3H); 7,35 dd, 1H), 7,8 (d, 1H); 7,9
(d, 1H); 8,05 (b, 1H)

44-F-C5H'4CH2 (DMSOQ-d6): 2,35-(s, 3H); 4,05 (s, 2H); 5,8 (s, 2H); 7,0 (m,
2H); 7,4 (m, 3H); 7,8 (m, 2H); 10,9 (b, 1H) |

5CF3CH; 2,4 (s, 3H); 4,0 (s, 2H); 5,3 (q, 2H); 7.4 (dd, 1H), 7,85 (d,
1H); 7,95 (d, 1H); 8,15 (b, 1H)

6n-pentilo . 0,9 (t, 3H); 1,35 (m, 4H); 2,15 (m, 2H); 2,4 (s, 3H); 4,05 (s,
2H): 4,7 (t, 2H); 7,35 (dd, 1H); 7,85 (d, 1H); 7,9 (d, 1H); 8,15 (b, 1H)

72-Cl-:3-CF3-CeHs 2,4 (s, 3H); 4,05 (s, 2H); 7,45 (dd, 1H); 7,75 (dd,
1H); 7,95 (m, 3H); 8,05 (m, 1H), 8,2 (b, 1H) |

81-metilpropil 0,85 (t, 3H); 1,7 (d, 3H); 2,0-2,2 (m, 2H); 2,35 (s, 3H); 4,0
(s, 2H); 4,9 (m, 1H); 7,3 (dd, 1H); 7,85 (d, 1H); 7.9 (d, 1H); 8,15 (b, 1H)

9etil 1,75 (t,3H); 2,35 (s, 3H); 4,0 (s, 2H); 4,8 (q, 2H); 7,35 (dd, 1H); 7,8
(b, 1H); 7,9 (d, 1H); 8,1 (b, 1H)
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10 2,2-dimetilpropilo 1,05 (s, OH); 2,4 (s, 3H); 4,05 (s, 2H): 4,55 (s,
2H); 7,35 (dd, 1H); 7,85 (b, 1H); 7,95 (d, 1H): 8,15 (b, 1H)

11 n-butilo ‘

12 2-metilpropilo W

13 2-metoxietilo

14 metoximetilo

15 CH;CH=C(CHa),

16 2-cloroetilo

17 alile - -

18 propargilo !

19 CH2COzH |

20 CH,CO,CH3

21 CH2CO,C5Hs '

22 CH(CH3)COzH ’ “

23 CH(CH3)CO,CHs |.

24 CH(CH3)CO.CoHs | |

25 C(CH3),COzH

26 C(CH3)2CO2CHjs

27 C(CH3)2C0O,C;Hs

28 CH,CONH; ,

20 CH(CH)CONH; o

30 C(CH5):CONH

31 CH,CONHCH;, - |

32 CH:CON(CHy)2 |

33 CH(CH3;)CONHCHj3




34 CH(CH3)CON(CHa),
34 CHyCO,C(CHa)s

35 cianometilo
36 pentafluoroetilo
37 ciclopentilo

38 2-fluoroetilo

39 difluorometilo

40 2-ticetoxietilo

41 CH,-ciclopropilo
42 | CHy-ciclopentilo
43 CHpciclohexilo
44 2-N02-C§H4

45 piridilo
46 5-CF3-2-piridilo
47 CeFs

48 4-CO,H-CgH4

49 2-Cl-4-CN-CgH3

50  3,5-dimetil-pirimidin-2-ilo

TABLA 2

La Tabla 2 contiene 50 compuestos de la férmula (la) en donde R' es
metilo, R? es cloro, R® es metilo, X es oxigeno, nes 0y R* tiene el valor para el
compuesto numerado en forma correspondiénte en la Tabla 1.

TABLA 3

La Tabla 3 contiene 50 compuestos de la formula (la) en donde R' es

metilo, R? es cloro, R® es etilo, X es oxigeno, n es 0 y R* tiene el valor para el
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compuesto'numerédo en forma correspondiente en la Tabla 1.
TABLA 4

-
g

La Tabla 4 contiene 50 compuestos de la formula (la) en donde R' es

metilo, R? es cloro, R® es bencilo, X es oxigeno, n es 0 y R* tiene el valor para |

el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA S

La Tabla 5 contiene 50 compuestos de la férmula (la) en donde R' es

metilo, R? es cloro, R? es acetilo, X es oxigeno, n es 0 y R? tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA G

La Tabla 6 contiene 50 compuestos de la férmula (la) en donde R' es
metilo, R? es cloro, R® es metansulfonilo, X es oxigeno, n es 0 y R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 7

La Tabla 7 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es hidrégeno, R® es hidrégeno, X es oxigeno, nes Oy R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 8

‘La Tabla 8 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es fluor, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el valor
para el compuesto‘numerédo en forma éorrespondiente en la Tabla 1.

TABLA9

La Tabla 9 contiene 50 compuestos de la formula (la) en donde R' es
metilo, R? es bromo, R® es hidrégénb, X es oxigeno, n es 0 y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1.

LEReY
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TABLA 10 |

La Tabla 10 contiene 50 compuestos de la formula (la) en donde R' es!
metilo, R? es ciano, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor.

para el compueste numerado en forma correspondiente en la Tabla 1. '.
TABLA 11 ' '

La Tabla 11 contiene 50 compuestos de la férmula (la) en donde R' es
metilo, R? es cloro, R® es hidrégeno, X es oxigeno, n es 1 y R* tiene el valor '

pa'ra el compuesto numerado en forma correspondiente en la Tabla 1. (
TABLA 12

La Tabla 12 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es cloro, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor para

el compuesto numerado en forma gorreSpondiente enla Tabla 1.
TABLA 13

La Tabla 13 contiene 50 compuestos de la férmula (la) en donde R' es :

etilo, R? es cloro, R® es metilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1. !
TABLA 14

La Tabla 14 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es c:lo>rc“),~'R‘3 es etilo, X es oxigeno, nes 0y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 15 |

La Tabla 15 contiene 50 compuestos de la formula (la) en donde R'es

i

!
etilo, R? es cloro, R® es bencilo, X es oxigeno, n es 0 y R* tiene el valor para el

compuesto numerado en forma correspondiente en la Tabla 1.
TABLA16

194
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La Tabla 16 contiene 50 compuestos de la formula (la) en donde R’ es%
etilo, R? es cloro, R® es acetilo, X es oxigeno, nes 0 y R* tiene el valor para el'
compuesto numerado en forma correspondiente en la Tabla 1. ".

TABLA 17 ?

La Tabla 17 contiene 50 compuestos de la formula (la) en donde R' es :
etilo, R? es cloro, R® es metansulfonilo, X es oxigeno, n es 0 y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1. ‘,
TABLA 18 ‘

1

La Tabla 18 contiene 50 compuestos de la formula (la) en donde R' es !
etilo, R? es hidrégeno, R® es hidrogeno, X es oxigeno, n es 0 y R* tiene el valor

para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 19 | ﬂ

La Tabla 19 contiene 50 compuestos de la férmula (la) en donde R' es
etilo, R? es fltior, R® es hidrégeno, X es oxigeno,nes Oy R* tiene el valor'para !
el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 20 o f

La Tabla 20 contiene 50 compueétos de la formula (la) en donde R' es
etilo, R? es bromo, R® es hidrégeno, X es oxigeno, n es 0 y R* tiene el valor
para el cémpuesto numerado en forma correspondiente en la Tabla 1.

TABLA 21

La Tébla 21 contiene 50 compuestos de la formula (la) en donde R' es
etilo, R? es ciano, R es hidrogeno; X es oxigeno, n es 0 y R* tiene el valor para
el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 22

La Tabla 22 contiene 50 compuestos de la formula (la) en donde R’ es
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etilo, R? es cloro, R® es hidrageno, X es oxigeno, n es 1y R* tiene el valor para

el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 23

1

La Tabla 23 contiene 50 compuestos de la formula (la) en donde juntos R"
y R? forman un anillo ciclopentilo, R® es hidrégeno, X es oxigeno, n es 0 y R* ‘:

tiene el valor para el compuesto numerado en forma correspondiente en la
Tabla 1.

!
!
!
!
TABLA 24
‘ |
La Tabla 24 contiene 50 compuestos de la formula (1a) en donde juntos R'

y R? forman un anillo ciclopentilo, R es metilo, X es oxigeno, n es 0 y R* tiene

el valor para el cbmpuesto numerado en forma correspondiente en la Tabla 1.
TABLA 25

La Tabla 25 contiene 50 compuestos de la férmula (la) en donde juntos R!
y R? forman un anillo ciclopentilo, R® es etilo, X es oxigeno, n es 0 y R* tiéne el
valor para el compuesto numerado en forma correspondiente en la Tabla 1. :
TJABLA 26 3
La Tabla 26 coAntiene 50 compuestos de la formula (la) en donde juntos R
y R? forman un anillo ciclopentilo, R® es bencilo, X es oxigeno, n es 0 y R* tiene

el valor para el compuesto numerado en forma correspondiente en fa Tabla 1. ;
TABLA 27 |

La Tabla 27 contiene 50 compuestos de la férmula (la) en donde juntos R’
y R? forman un aniflo ciclopentilo, R® es acetilo, X es oxigeno, nes 0y R* tiene
el valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 28

La Tabla 28 contiene 50 compuestos de la formula (1a) en donde juntos R
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2 . . . . .
y R® forman un anillo ciclopentilo, R* es metansulfonilo, X es oxigeno,nes 0y

4 . . '
R" tiene el valor para el compuesto numerado en forma correspondiente en la.
Tabla 1.

i

TABLA 29

La Tabla 29 contiene 50 compuestos de la férmula (la) en donde juntos R’ ’,

y R? forman un anillo ciclohexilo, R® es hidrogeno, X es oxigeno, n es 0 y R*

tiene el valor para el compuesto numerado en forma correspondiente en la
Tabla 1.

TABLA 30

La Tabla 30 contiene 50 compuestos de la férmula (la) en donde juntos R’
y R? forman un anillo ciclohexilo, R® es metilo, X es oxigeno, nes 0y R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1. |
TABLA 31

La Tabla 31 contiene 50 compuestos de la férmula (la) en donde juntos R’

y R? forman un anillo ciclohexilo, R® es etilo, X es oxigeno, n es 0 y R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 32

La Tabla 32 contiene 50 compuestos de la formula (la) en donde juntos R
y R? forman un anillo ciclohexilo, R® es bencilo, X es oxigeno, n es 0 y R* tiene
el valor para el c‘:.o‘rhpuesto numerado en'forma correspondiente en la Tabla 1.

TABLA 33 |

La Tabla 33 contiene 50 compuestos de la férmula (Ia) en donde juntos R
y R? forman un anillo ciclohexilo, R es acetilo, X es oxigeno, n es 0 y R* tiene

el valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 34 |
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La Tabla 34 contiene 50 compuestos de la formula (Ia) en donde juntos R‘l

1

y R? forman un anillo ciclohexilo, R® es metansulfonilo, X es oxigeno, n es 0 y'

R* tiene el valor para el compuesto numerado en forma correspondiente en |a;.
}
Tabla 1.

|
|
TABLA 35 |

La Tabla 35 contiene 50 compuestos de fa férmula (la) en donde juntos R’ ‘-
y R? forman un anillo fenilo, R® es-hidrageno, X es oxigeno, n es 0 y R* tiene el

1

valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 36

i

La Tabla 36 contiene 50 compuestos de la formula (la) en donde juntos R!
y R? forman un anillo fenilo, R® es metilo, X es oxigeno, n es 0 y R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1. ‘
TABLA 37

La Tabla 37 contiene 50 compuestos de la formula (la) en donde juntés R’
y R? forman un anillo fenilo, R® es etilo, X es oxigeno, n es 0 y R* tiene el valor |
para el compuesto numerado en forma correspcndiente en la Tabla 1.

TABLA 38

La Tabla 38 contiene 50 compuéstos de la formula (1a) en donde juntos R
y R? forman un anillo fenilo, R® es bencilo, X es oxigeno, n es 0 y R* tiene el
valor para el compuesto numerado en forma correspondiente en la Tabla 1.

TABLA 39 |

La Tabla 39 contiene 50 compuestos de la férmula (la) en donde juntos R'

y R? forman un anillo fenilo, R® es acetilo, X es oxigeno, n es 0 y R* tiene el

valor para el compuesto numerado en forma correspondiente en la Tabla 1.
TABLA 40
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La Tabla 40 contiene 50 compuestos de la formula (Ia) en donde juntos R
y R? forman un anillo fenilo, R® es metansulfonilo, X es oxigeno, n es 0 y R*
tiene el valor para el compuesto numerado en forma correspondiente en la:

Tabla 1.

Los compuestos de la férmula (I) pueden hacerse por acilacién de un 5—;
aminoisotiazol (Il) con un acido carboxilico apropiado (lil), preferentemente en
presencia de un agente conocido de wunion tal como la 1,3- “
diciclohexilcarbodiimida o la 1-(3-dimetilaminopropil)-3-etilcarbodiimida. Como "‘
alternativa, el acido carboxilico (Ill) puede convertirse primero en un cloruro
acido, un anhidrido o un cloroformiato adecuado para su reaccidon con una
amina con el fin de dar una amida; tales procedimientos se describen, por l
ejemplo, en J Maréh, Advanced Organic Chemistry, Tercera Edicion, John
Wiley and Sons, Nueva York, 1985, paginas 370-376, y en las referencias
presentes en el mismo. | ‘;
Los 5-aminoisotiazoles (ll) son compuestos que se pueden conseguir |
comercialmente o pueden ser preparados a partir de materiales iniciales
disponibles comercialmente por métodos descriptos en. la literatura (véanse,
por ejemplo, C Oliver Kappe, Robert Flammang y Curt Wentrup, Heterocycles,
Vol 37 N° 3, 1616 (1994), A Adams y R Slack, J Chem Soc, 3061 (1959), y
Ronald E Hackler, Kennet W Burow Jr, Sylvester V Kaster y David | Wickisier, J
Heterocyclic Chem, 26, 1575, (1989). ‘ |
Los acidos carboxilicos (lll) pueden ser preparados pos hidrolisis de sus ,
correspondientes ésteres (IV) por los métodos descriptos en el arte. Los

ésteres pueden ser elegidos para ser hidrolizados bajo condiciones neutras,

basicas o acidicas, y las condiciones se eligen de tal forma que el sustituyente




4 ' . T . :
R" no sea afectado por la reaccion de hidrélisis. Los ésteres capaces de ser

hidrolizados en forma répida en cualquier condicidén se conocen en la literatura;
y ésteres adecuados se pueden seleccionar, por ejemplo, de la siguienté
referencia: Theodor W. Greene, Protective Groups in Organic Synthesis,,
Capitulo 5, John Wiley & Sons, New York, 1981.

Los ésteres (IV) pueden prepararse por reaccion de benzotriazoles (V) con un;
compuesto R%L, en donde L es un grupo saliente adecuado tal como un:
halégeno. (Para reacciones de acoplamiento adecuadas veéase, por ejemplo,"

Alan R Katritzky y Charles W Rees, Comprehensive Heterocyclic Chemistry,

 Pergamon Press, 1984 y las referencias alli presentes). Las reacciones tales -

rd . . s v . ’ !
como éstas pueden dar lugar a productos isoméricos. El isdbmero (IV) deseado

usualmente se separa de los otros presentes por medio de técnicas estandar

tales como cromatografia en columna rapida o por cristalizacion de una ;

solucidon conteniendo uno o mas solventes adecuados.

Los benzotriazoles (V) se pueden preparar por la diazotacion secuencial
y la hidrdlisis de la diamina aciladé (V1), o por hidrélisis de una diamina acilada
(VI) para dar una diamina (VIl) que puede ser entonces diazotada. Los
procedimientos para la formacién de benzotriazoles (V) de tales precursores
son bien conocidos en la literatura. (véase, bor ejemplo, Alan R Katritzky y

Charles W Rees, Comprehensive Heterocyclic Chemistry, Pergamon Press,

1984 y las referencias allf incluidas)

Las diaminas aciladas (VI) se pueden preparar por la reduccién de la
correspondiente nitroanilida (V1II), que a su vez se prepara por nitracion de una
anilida (1X). Los proCedifnientos para realizar estas transformaciones son bien

conocidos en la literatura. (Ver, por ejemplo, las referencias dadas en J March,
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Advanced Organic Chemistry, Tercera Edicién, John Wiley and Sons, Nuev;;x
York, 1985). Las anilidas (IX) son conocidas en el arte y se pueden preparar é
partir de qompuestos conocidos usando procedimientos descriptos en el arte. '{

- Los compuestos de férmula (1) en donde R® es diferente a hidrégeno, se

pueden prepararipor medio de la reaccién de un compuesto de formula (l) en

donde R®‘es hidrégeno con un compuesto R3L’, en donde L es un grupo

saliente (tal como haldgeno), en forma opcional en la presencia de una base y’'

un catalizador de transferencia de fase. Ejemplos de agentes alquilantes";

adecuados incluyen, haluros de alquilo tales como ioduro de metilo y sulfatos '._

de alquilo tales como dimetilsuifato. Agentes acilantes adecuados incluyen‘i
anhidridos tales como anhidrido acético, clorures de 4cido tales como cloruro
de acetilo o clorurq de benzoilo y cloroformiatos tales como etil cloroformiato.
Bases adecuadas incluyen bases organicas tales como trietilamina, piridina, |
alcdxidos de metales alcalinos tales como ter-butéxido de potasio y bases
inorganicas tales como hidruro de sodio y hidréxido de sodio. Catalizadores de |
transferencia de fase adecuados pueden seleccionarse usando las referencias
de la literatura (ver, por ejemplo, en J March, Advanced Organic Chemistry,
Tercera Edicidn, Yohn Wiley and Sons,-Nueva York, 1985, pags. 320-322 y las
referencias alli incluidas).

Un compuesto de férmula (1) cuéndo X es azufre puede prepararse a
partir de un compuesto de formula (I), cuando X es oxigeno, mediante la |
reaccion de dicho compuesto con 2,4-bis(4-metoxifenil)-1,3-ditia~2,4-
difosfetan—-2,4-disulfuro (reactivo de Lawesson) o pentasulfuro de fésforoenun

solvente (tal como tolueno). , '

Los compuestos de féormula (I) pueden usarse para combatir y controlar
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infestaciones dfa plagas de insectos tales como Lepidoptera, Diptera,f
Homoptera y Coleoptera, y también otros invertebrados plagas, por ejemplo,
plagas de acaros, de nematodos y de moluscos. Los insectos, los acaros, Ios?
nematodos y los moluscos se indican colectivamente de aqui en mas como’
plagas. Las plagas que pueden ser combatidas y controladas mediante el uso
de los compuestos de la invencion incluyen aquellas plagas asociadas con la

agricultura (término que incluye el crecimiento de cultivos para productos de

comida y de fibra), con la horticultura y con la cria de animales, con los
énimales de compaiiia, con la forestacion y con el alrr'\acenamiento de
productos de origen vegetal (tales como la fruta, el grano y la madera), aquellas
plagas asociadas con el dafio a estructuras hechas por el hombre y con la
transmisién de enfermedades al hombre y a los animales. !
Los ejemplos de especies que pueden ser controladas pdr los “
compuestos de formula (1) incluyen: Myzus persicae (pulgén), Aphis gossypii |
(pulgdn), Aphis fabae (pulgén), Lygus spp (chinche), Dysdercus spp (chinche
del algodoén), Nilaparvata lugens (saltamontes), Nephotettixc incticeps
(saltamontes), Nezara spp (chinche de olor), Euschistus spp (chinche de olor),
Leptocorisa spp (chinche de olor), Franklinielia occidentalis (trip), Thrips spp
(trip), Leptinotarsa decemlineata (escarabajo de la papa de Colorado),
Anthonomus grandis (gorgojo), Aonidiella spp (cochinilla), Trialeurodes spp
(mosca blanca), Bemisia tabaci (mosca blanca), Spodoptera littoralis (oruga
marchadora dél z\a'l'godén), Heliothis virescens (oruga del tabaco), Helicoverpa
armigera (oruga del a(godén), Pieris brassicae (mariposa blanca), Plutella
xylostella (polilla espalda de diamante), Agrotis spp (oruga cortadora), Chilo

suppressalis (taladro del arroz), Chértiocétes terminifera (langosta), Diabrotica
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spp (taladros de las .raices), Panonychus ulmi (acaro rojo europeo),
Panonychus citri (acaro rojo de los citricos), Tetranychus urticae (acaro de doé
manchas), Tetranychus cinnabarinus (&caro carmin), Phyllocoptruta oleivora
(acaro pardo de los citricos), Polyphagotarsonemus latus (acaro ancho),
Brevipalpils spp (ééaro chato), Liriomyza spp (oruga minadora de las hojas),;;
- Musca domestica (mosca doméstica), Aedes aegypti (mosquito), Anopheles%
- spp (mosquito), Culex spp (mosquito), Blattella germanica (cucaracha),‘;
Periplaneta americana (cucaraché), Blatta orientalis (cucaracha), Ostrinia |

- nubilalis (taladro europeo del maiz), Meloidogyne spp (nematode de los nudos

de las raices), -Globodera spp y Heterodera spp (nematode de cistos),;

Pratylenchus spp (nematode de las lesiones) y Deroceras reticulatum (babosa).

Ejemplos adicionales incluyen insectos que afectan en forma adversa la salud

del publico y de los animales.

Los compuestos de férmula (l) son también fungicidas activos y pueden
usarse para controlar uno o mas de los siguientes patdégenos: Pyricularia

oryzae (Magnaporthe grisea) en arroz y trigo y otras Pyricularia spp en otros |

hospedadores; Puccinia recondita, Puccinia striiformis y otros hongos en trigo,
Puccinia hordei, Puccinia striiformis y otros hongos en cebada, y hongos en
otros hospedadores (porv ejemplo, pasto, avena, café, peras, manzanas,
manies, remolacha, verduras y plantas ornamentales); Erysiphe cichoracearum
en cucurbitas (por ejemblo, meldn); Erysiphe graminis (musgo polvoriento) en
cebada, trigo, avena y pasto, y otros musgos polvorientos en varios
hospedadores, tales como Sphaerotheca macularis en lipulo, Sphaerotheca
fuliginea en cucurbitas (por ejemplo, pepino), Leveillula taurica en tomates,

radicheta y pimiéﬁt’a verde, Podosphaera leucotricha en manzanas y Uncinula

O

o~

7
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necator en enredaderas; Cochliobolus spp, Helminthosporium spp, Drechsleré;
spp (Pyrenophora spp), Rhynchosborium spp, Mycosphaerella graminicola
(Septoria triticiy 'y Phaeosphaeria nodorum (Stagonospora nodorum),:
Pseudocercosporella herpotrichoides y Gaeumannomyces graminis en cerealesl_
(por ejemplo, trigo, centeno, avena), pasto y otros hospedadores; Cercospora'}:
- arachidicola y Cercosporidium persona(um en manies y otras Cercospora spp'
- en otros hospedadores, por ejemplo, remolacha, bananas, soja y arroz; Botrytis'
__cinerea (moho "gris) en tomates, frutillas, verduras, enredaderas y otros\,
hospedadores, y otras Botrytis spp en otros hospedadores; Altemaria spp en
verduras (por ejemplo, zanahorias), aceite de colza, manzanas, tomates,
papas, cereales (por ejemplo, trigo) y otros hospedadores; Venturia spp '
(incluyendo Venturia inaequalis (costra)) en manzanas, peras, fruta de hueso, |
nueces de los arboles y otros hospedadores; Cladosporium spp en una .
variedad de hospedadores, incluyendo cereales (por ejemplo, trigo) y tomates;
Monilinia spp en fruta de hueso, nueces de los arboles y otros hospedadores; '
Didymella spp en tomates, pasto, trigo, cucurbitas y otros hospedadores;
Phoma spp en aceite de colza, pasto, arroz, papas, trigo y otros hospedadores;
Aspergillus spp y Aureobasidium spp en trigo, plantas lefiosas y otros
hospedadores; Ascochyta spp en arvejas, trigo, centeno y 6tros hospedadores; '
Stemphylium spp (Pleospofa spp) en manzanas, peras, cebollas y otros i
hospedadores; enférmedades de verano (por ejemplo, hongo amargo
(Glomerella cingulata), hongo negro o hongo manchador de hojas "
(Bo‘tryosb}iaeria. 6btusa), hongo manchador de la fruta de Brooks
(Mycosphaerella pomi), moho Cedar de la manzana (Gymnosporangium

juniperi-virginianae), moho manchado (Gloeodes pomigena), mancha de mosca
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(Schizothyrium pomi) y hongo blanco (Botryosphaeria dothidea)) en manzanaé
y peras; Plasmopara viticola en enredaderas; otros mohos infecciosos, tales;'
como Bremia lactucae en lechuga, Peronospora spp en soja, tabaco, cebollas y
otros  hospedadores,  Pseudoperonospora  humuli en Iipulo y.'._
Pseudoperonospora cubensis en cucurbitas; Pythium spp (incluyendo Pythiumi
ultimum) en pasto y otros hospedadores; Phytophthora infestans en papas y\i
tomates, y otras Phytophthora spp en verduras, frutillas, palta, pimienta,i
ornamentales, tabaco, cacao y otros hospedadores; Thanatephorus cucumerisi

en arroz y pasto, y oras Rhizoctonia spp en varios hospedadores tales como ,

trigo y centeno, manies, verduras, algoddn y pasto; Sclerotinia spp en pasto,

manies, papas, aceite de colza y otros hospedadores; Sclerotium spp en pasto, "‘
manies y otros hospedadores; Gibberella fujikuroi en arroz; Colletotrichum spp
en una variedad de hospedadores, incluyendo pasto, café y verduras; .
Laetisaria fuciformis en pasto, Mycosphaerella spp en bananas, manies, 1
citricos, pecanas, papaya y otros hospedadores; Diaporthe spp en citricos,
soja, meldn, peras, lupino y otros hospedadores; Elsihoe spp en citricos,
enredaderas, acéi‘t‘unas, pecanas, rosas y otros hospedadores; Verticillium spp
en una variedad de hospedadores, incluyendo lipulo, papas y tomates;
Pyrenopeziza spp en aceite de colza y otros hospedadores; Oncobasidium
theobromae en cacao Causando-ﬁw"uer't'e vascular; Fusarium spp, Typhula spp,
Microdochium nivale, U;sti/ago spp, Urocystis spp, Tilletia spp y Claviceps
purpurea en una variedad de hospedadores, pero en particular en trigo,
centeno, pasto y maiz; Ramularia spp en remolacha, centeno y otros
hospedadores; enfermedades pos cosecha, particularmente sobre fruta (por

ejemplo, Penicillium digitatum, Penicillium italicum y Trichoderma viride en
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naranjas, Collefotrichum musae y Gloeosporium musarum en bananas y
Botrytis cinerea en uvas); otros patégenos en enredaderas, notablemente’;
Eutypa lata, Guignardia bidwellii, Phellinus igniarus, Phomopsis viticola;
Pseudopeziza tracheiphila y Stereum hirsutum, otros patégenos en arboles (poﬁ
ejemplo, Lophodermium seditiosum) o de lefia, notablemente Cephaloascus'E
fragrans, Ceratocysfis sbp, Ophicstoma piceae, Penicillium spp, Trichoderma'i;

pseudokoningii, Trichoderma viride, Trichoderma harzianum, Aspergillus niger,’

Leptographium lindbergi y Aureobasidium pullulans; y vectores fungicos dei

enfermedades virales (por ejemplo, Polymyxa graminis en cereales como el

vector del virus mosaico amarillo del centeno (BYMV) y Polymyxa betae en

remolacha como el vector de rhizomania).

Un compuesto de férmula (I) puede estar localizado acropética, ‘_
basipética o localmente en un tejido vegetal para que sea activo contra uno o -

mé&s hongos. AlGn mas, un compuesto de férmula (l) puede ser lo '

suficientemente volatil como para ser activo en la fase vapor contra uno o mas
hongos en la planta.

La invencién provee entonces un método para combatir y controlar
insectos, acaros, nematodos o moluscos que comprende aplicar una cantidad
efectiva para la eliminacion de insectos, de acaros, de nematodos o de
moluscos de un compuesto de formula (1), o de una composicion que contiene
un compuesto de fénﬁulé (), a una plaga,'al sitio de una plaga o a una planta
susceptible de ser atacada por una plaga, un método para combatir y controlar
hongos que comprende éplicar una cantidad efectiva para la eliminacién de
hongos de compuesto de formula (1), o de una composicién que contiene un

compuesto de formula (1), a una planta, a la semilla de una planta, al sitio de la
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planta o de la semilla, al suelo o a cualquier medio de crecimiento (por ejemplo}
una solucién nutritiva). Los compuestos de formula (I) se usan preferiblemente"\
contra insectos, acaros, nematodos u hongos. ’

El término “planta”, como se lo usa en la presente documentacion,.
incluYe retofios, arbustos y arboles. Ademas, el método fungicida de Ia"

invencién incluye tratamientos protectores, curativos, sistémicos, erradicadores !

y antiesporulantes. ;

Como fungicidas, los compuestos de formula (1) se usan preferiblemente -

para propdsitos agricolas, horticolas o decorativos bajo la forma de una .
composicion. |

Para aplicar un compuesto de formula (I) como un insecticida, un »
acaricida, un nematicida o un molusduicidé a una plaga, al sitio de una plaga o ";
a una planta susceptible de sef atacada por una plaga, o como un fungicida a
una planta, a la semilla de una planta, al sitio de la planta o de la semilla, al ];
suelo o a cualquier otro medio de crecimiento, se formula comdnmente un
compuesto de formula (I), un diluyente o un vehiculo adecuado inerte, v, "‘
opcionalmente, un 'agente activo en superficie. Los agentes activos en ‘
superﬁcie‘ son sustancias quim’iéas que son capaces de modificar las ’
propiedades de una interfase (por ejemplo, de una interfase sélido/liquido, 3
liquido/aire o liquido/liquido) disminuyendo la tensién interfacial y conduciendo
asi a cambios en otras propiedades (por ejemplo, la dispersion, la

emulsificaciéon y el humedecimiento). Se prefiere que todas las composiciones

(tanto las formulaciones sélidas como las liquidas) comprendan, en peso, de

0,0001 a 95 %, mas preferiblemente de 1 a 85 %, por ejemplo, de 5 a 60 %, de

un compuesto de férmula (). La composicién de usa generalmente para el




control de plagas o de hongos, de manera que el compuesto de formula (1) sé
aplica a una tasa de 0,1 g a 10 kg por hectérea, preferiblemente de 1 g a 6 kg

por hectarea, mas preferiblemente de 1 g a 1 kg por hectarea. o

{

- Cuando se lo emplea en una cobertura para semillas, se usa el
compuesto de formula (1) a una tasa de 0,0001 g a 10 g (por ejemplo, de 0,0012
g a0,05g), preferiblemente de 0,005 g a 10 g, més preferiblemente de 0,005 g
a4 g, por kilogramo de semilla.
En otro aspecto, la presente invencién provee una composiciéng
insecticida, acaricida, nematicida, moluscicida o fungicida que comprende una%
cantidad efectiva para la eliminacion de insectos, de acaros, de nematodos, de |
moluscos o de hongos de un compuesto de férmula (1), y un vehiculo o un
diluyente para eI\hHismo. La composicion es preferiblemente una composicion

insecticida, acaricida, nematicida o fungicida.

Las composiciones pueden elegirse entre una cantidad de tipds de -

formulacién, incluyendo polvos esparcibles (DP), polvos solubles (SP), granulos
solubles en agua (SG), granulos dispersables en agua (WG), polvos
humedecibles (WP), granulos (GR) (de liberacién rapida o lenta), concentrados
solubles (SL), liquidos miscibles con aceites (OL), liquidos de volumen ultra
bajo (UL), concentrados emulsificables (EC), emulsiones (tanto de aceite en
agua (EW) como de agua en aceite (EO)), concentrados en suspension (SC),
aerosoleé; compbéiciones de nieb]a/humo, 'suspensiohes en capsulas (CS) y
formulaciones para el tratamiento de semillas. El tipo de formulacion elegido en
cada caso dependera del propésito particular planeado y de las propiedades

biolégicas del compuesto de férmula (1).

Los polvos esparcibles (DP) pueden prepararse mezclando un

o o
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compuesto de formula (I) con uno o mas diluyentes solidos (por ejemplo,
|

arcillas naturales, caolina, pirofilita, bentonita, alimina, montmorilionita,

. f
kieselguhr, tiza, tierras de diatomeas, fosfatos de calcio, carbonatos de calcio'y

de magnesio, azufre, cal, harinas, talco y otros vehiculos solidos orgénicos e
) |
inorganicos), y moliendo mecénicamente la mezcla hasta dar un polvo fino.

' |
Los polvos solubles (SP) pueden prepararse mezclando un compuesto

de formula (I) con una o mas sales inorganicas solubles en agua (tales como
i

bicarbonato de sodio, carbonato de sodio y sulfato de magnesio), 0 con uno o

{

mas soélidos organicos solubles en agua (tales como los polisacaridos), v,
opcionah*hente, con uno o mas agentes humectantes, con uno o mas agentes

dispersantes o con una mezcla de dichos agentes para mejorar la

dispersibilidad/solubilidad en agua. La mezcla se muele luego para dar un:

1

polvo fino. Pueden granularse también composiciones similares para dar
granulos solubles en agua (SG). '
Los polvos humedecibles (WP) pueden prepararse mezclando un'

i
compuesto de formula (1) con uno o maés diluyentes o vehiculos sélidos, con !

uno o mas agentes humectantes y, preferiblemente, con uno o mas agentes !
dispersantes, v, opcionalmente,“con uno o mas agentes suspensores para '
facilitar 1a dispersion en liquidos. La mezcla se muele luego para dar un polvo !
fino. Pueden granularse también composiciones similares para dar granulos -
dispersables en agua (WG).

Los granulos (GR) pueden formarse granulando una mezcla de un !
compuesto de formula (1) y uno o mas diluyentes o vehiculos sélidos en polvo, '
o a partir de granulos vacios previamente formados, absorbiendo un !

compuesto de férmula (I) (o una solucién del mismo en un agente adecuado)
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en un material granular poroso (tal como pumita, arcillas de atapulgita, tierra de

)I -
'O

t

Fuller, kieselguhr, tierras de diatomeas o granos de maiz molidos)

adsorbiendo un compuesto de formula (1) (o una solucién del mismo en un

agente adecuado) en un tercer Jmaterial de nucleo duro (tal como aren?,
silicafo, carbonatos, sulfatos o fosfatos minerales), y secando si result;‘a

. !
necesario. Los agentes que se usan cominmente para ayudar en la absorcion
o en la adsorcion incluyen solventes (tales como solventes aromdticos y
alifaticos de petréleo, alcoholés, éteres, cetonas y ésteres) y agentes adhesivoé?.
{tales como polivinil acetatos, polivinil alcoholes, dextrinas, ézacares y aceites
vegetales). Pueden incluirse también uno o mas aditivos diferentes en los
granulos (por ejemplo, un agente emulsificador, un agente humectante o un
agente dispersante).

Los concentrados dispersables (DC) pueden prepararse disolviendo un;.
compuesto de formula (l) en agua o en un solvente organico, tal como una ’a
cetona, un alcohol o un éter de glicol. Estas soluciones pueden contener un l
agente activo en superﬁéie (por ejemplo, para mejorar la dilucién en agua o
para evitar la cristalizacion en un tanque de rociado). :

Los concentrados emulsificables (EC) o las emulsiones de aceite en !
agua (EW) p}uedeh» prepararse disolviendo un compuesto de férmula (1) en un
solvente organico (que contiene opcionaimente uno o mas agentes

1

humectantes, uno o mas agentes emulsificadores o una mezcla de dichos

agentes) y, para una emulsion, adicionando sucesivamente, con agitacién de

3

corte fuerte, la mezcla a agua (que puede contener uno o mas agentes

humectantes, uno o mas agentes emulsificadores o una mezcla de dichos

1

agentes). Los solventes organicos adecuados para su uso en los ECs incluyen
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cetonas (tales como ciclohexanona o metilciclohexanona) y alcoholes (tales

como alcohol bencilico, alcohol furfurilico o butanol). Los solventes adecuadés

para su uso en los ECs o EWs incluyen aceites vegetales, pirrolidonas N-

como
clorobencenos) y solventes aromaticos (tales como alquilbencenos o
alquilnaftalenos).

sustituidas, éteres glicélicos, hidrocarburos clorados (tales

Los concentrados 'en suspension (SC) pueden comprende('r
suspensiones acuosas 0 no acuosas de particulas sélidas insplubles finamente
divididas de un compuesto de formula (I). Los SCs pueden prepararsé
moliendo con balén o con esferas el compuesto solido de férmula (1) en un
medio adecuado, opcionalmente con uno o mas agentes dispersantes, para;;
producir una suspensién fina de particulas del compuesto. Pueden incluirse en
la composicién uno o0 mas agentes humectantes y puede incluirse un agentei;
suspensor para reducir la tasa a la cual se establecen las particulas. '

Las formulaciones de aerosol comprenden un compuesto de formula (1) |
y un propelente adecuado (por ejemplo, n-butano). Puede disolverse o
dispersarse también un compuesto de férmula (1) en un medio adecuado (por :
ejemplo, agua o un liquido\miscible con agua, tal como n-propanol) para

proveer composiciones que pueden ser usadas en bombas de rocio no

presurizadas de accién manual.

!
.
N
Puede mezclarse un cdmpuesto de férmula (1) en estado seco con una 'i}
mezcla pirotécnica con el fin de formar una composicion adecuada para ',
generar, en un espacio cerrado, un humo que contenga el compuesto. |

Las suspensiones de capsulas (CS) pueden prepararse de una forma

similar a la preparacién de formulaciones EW con un estado adicional de



}‘ ~ ’\
29 - 1/(9”

polimerizacion, de manera que se obtiene una suspension acuosa de gotas de
aceite, en la cual cada gota de aceite estd encapsulada por una cubierta
polimérica y contiene un compuesto de formula () y, opcionalmente, Qn
vehiculo o un diluyente del mismo. Las composiciones pueden proveer la
liberacion controlada del compuesto de férmula (l) y pueden usarse para el
tratamiento de semillas. Puede formularse también un compuesto de férmula (!'})

en una matriz polimérica biodegradable para proveer una liberacion lenta y

controlada del compuesto.

Una composicién puede incluir uno o mas aditivos para mejorar el
desempefio bioldgico de la composicion (por ejemplo, mejorando el,
humedecimiento, la retenciénAo la distribucién en superficies, la resistencia a la":
lluvia en superficies tratadas, o la asimilacion y la movilidad de un compuestol’;
de férmula (1)). Tales aditivos incluyen agentes activos en superficie, agregados 1
de rocio basados en aceites, por ejemplo, algunos aceites minerales o aceites ',

vegetales naturales (tales como aceite de soja y aceite de semilla de colza), y i

mezclas de éstos con otros coadyuvantes bio-mejoradores.

Puede formularse también un compuesto de formula (l) para su uso en

el tratamiento de semillas, por ejemplo, como una composicion en polvo,
incluyendo un polvo para el tratamiento seco de semillas (DS), un polvo soluble
en égua (SS) o un polvo dispersable en agua para un tratamiento con jarabe
(WS), o como una compésic‘ién liquida, incluyendo un concentrado fluido (FS'),
una solucion (LS) o una suspensioén en capsula (CS). Las preparaciones de
DS, SS, WS, FS y las composiciones de LS son muy similares,

respectivamente, a las preparaciones de DP, SP, WP, SC y a las

composiciones de DC descriptas con anterioridad. Las composiciones para el
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tratamiento de semillas pueden incluir un agente para asistir en la adhesion de

la composicién a la semilla (por ejemplo, un aceite mineral).

Los agentes humectantes, dispersantes y emulsificadores pueden ser de

tipo catiénico, anfotérico o no iénico.

Los agentes adecuados de tipo cationico incluyen compuestos de

amonio cuaternario (por ejemplo, bromuro de cetiltrimetil amonio), imidazolinas

y sales de amina. | "

Los agentes anionicos adecuados incluyen sales de metales alcalinos de

acidos grasos, sales de monoésteres alifaticos de 4cido sulftrico (por ejemplo,

!
lauril sulfato de sodio), sales de compuestos aromaticos sulfonados (por

ejemplo, dodecilbencensulfonato  de sodio, sulfonato de butilnaftaleno y‘g
mezclas de sulfonatos de sodio de diisopropil y trimetil naftaleno), sulfatos de"
éter, sulfatos de alcoholes de éteres (por ejemplo, sulfato de lauret-3 sodio),
carboxilatos de éter (por ejemplo, carboxilato de lauret-3 sodio), ésterés de .;,
fosfato (productos de la reaccién entre uno o mas alcoholes grasos y acido 1':

fosforico -(predominantemente monoésteres) o pentdxido de fosforo |

\

(predominantemente diésteres), por ejemplo, la reaccion entre alcohol laurilico
y acido tetrafosférico, adicionalmente puede etoxilarse estos productos),

sulfosuccinamatos, sulfonatos de parafina o de olefina, tauratos vy

lignosulfonatos. A }
. . !
Los agentes adecuados de tipo anfotérico incluyen las betainas, los

propionatos y los glicinatos. | !

Los agentes adecuados de tipo no inico incluyen los productos de la

1

}

condensacion de 6xido de etileno con alcoholes grasos (tales como alcohol

[

oleilico o alcohol cetilico) o con alquilfenoles (tales como octilfenol, nonilfenol u
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octilcresol), ésteres parciales derivados de &cidos grasos de cadena larga o de
anhidridos de hexitol, productos de la condensacién de dichos ésteres
parciales con éxido de etileno, polimeros en bloque (que comprenden dxido dfe
etileno y Oxido de propileno), alcanolamidas, ésteres simples (por ejempld,
ésteres de polietilen glicol de acidos grasos) o sus derivados etoxilados; 6xidos

- de amina (por ejemplo, 6xido de lauril dimetil amina); y lecitinas.

Los agentes suspensores adecuados incluyen coloides hidrofilicos (tales

como polisacaridos, polivinilpirrolidona o carboximetilcelulosa de sodio) y

arcillas de condensacion (tales como bentonita o atapulgita). 43

Puede aplicarse un compuesto de formula (1) por medio de cualquiera de:

los métodos de aplicacion conocidos para aplicar compuestos pesticidas o'

'

fungicidas: Por ejemplo, puede aplicarselo formulado o sin formular, a las l
plagas o a los sitios de las plagas (tales como un habitat de las plagas, o a una |
planta en crecimiento que puede se afectada por las plagas) o a cualquier parte ',

de la planta, incluyendo el follaje, los tallos, las ramas o las raices, a la semilla

ante de plantarla, o a otro medio en el cual estén creciendo las piantas o donde
se las vaya a plantar (tal como el suelo que rodea las raices, el suelo en
general, el agua dé' riego o los sistemas hidropdnicos de cultivo), en forma
directa o por medio de rocio, de polvo, por volcado, como crema 0 como una
formulacion de pasta, como vapor o a través de su distribucién y de su
incorporacion a una composicién (tal como una composicién granular o como
una composicién empaquetada en una bolsa soluble en agua) en el ambiente
del suelo o en el agua.

Puede inyectarse también un compuesto de formula (I) en las plantas o

puede rocidrselo sobre la vegetacion usando técnicas electrodinamicas de
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| rocio u otros métodos de bajo volumen, o aplicarselo por medio de sistemas c;‘!e
irrigacion terrestre o aérea. }
Las composiciones para su uso como preparaciones acuosa{s
(soluc;iones o dispersiones acuosas) se suplen generalmente bajo la forma dé
un . concentrado que contiene una alta proporcion del ingrediente activo,
agregandose el concentrado al agua antes de usarlo. Se requiere coml'mmenté_

- que estos concentrados, que pueden incluir SLs, SCs, ECs, EWSs, SGs, SPs‘;
WPs, WGs y CSs, resistan el almacenamiento por periodos prolongados y
después de tal almacenamiento, que sean capaces de mezclarse con agualvl
para formar preparaciones acuosas que permanezcan homogéneas por unj;_
tiempo suficiente como para permitirles ser aplicadas por medio de un equipo ":
convencional de rocio. Tales preparaciones acuosas pueden contener
cantidades variables de un compuesto de formula (1) (por ejemplo, de 0,0001 a
10 % en peso), dependiendo del propdsito para el cual quiera usarselas. '

Puede usarse un compuesto de férmula (1) en mezclas con fertilizadores
(por ejemplo, fertilizadores con nitrégeno, con potasio o con faosforo). Los tipos ;l
adecuados de formulacion incluyen granulos de fertilizador. Las mezclas :
contienen adecuadamente hasta un 25 % en peso del compuesto de férmula ‘

(1. ’;’

La invencion provee entonces una composicion fertilizadora que |

T . !

comprende un fertilizador y un compuesto de formula (1). ',
Las composiciones de esta invencion pueden contener otros ‘
compuestos que tengan actividad _biolégica, por ejemplo, micronutrientes o "»
compuestos que tengan una actividad fungicida complementaria o que posean

actividad de regulacién del crecimiento vegetal, herbicida, insecticida,
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nematicida o acaricida.

Mediante la inclusién de otro fungicida, la composicion resultante puede
tener un mayor espectro de actividad o.un mayor nivel de actividad intrinseéa
que el compueSto de formula (I) por si solo. Ademas, el otro fungicida puecie
tener- un efecto sinergistico sobre la actividad fungicida del compuesto de

- férmula (1).

El compuesto de formula (l) puede ser el Gnico ingrediente activo de lélz
composicion o puede estar mezclado con uno o mas ingredientes activoé
édiciona|es tales como un pesticida, un fungicida, un sinergista, un herbicida é
un regulador del creéimiento vegetal, cuando resulte apropiado. Un ingrediente‘;
activo adicional puede proveer una composicidn que tenga un mayor espectroyz
de actividad o una mayor persistencia e un lugar, que sinergice la actividad o:
complemente la actividad (por ejemplo, aumentando la velocidad del efecto o;,

. !
sobrepasando la repelencia) del compuesto de formula (), o puede ayudar a !
evitar o prevenir el desarrollo de resistencia a componehtes individuales. El |
ingrediente activo particular depen_deré de la utiidad pretendida de la -
composicion. \

Los ejemplos de pesticidas adecuados incluyen los siguientes: ’
a) Piretroides, tales como permetrina, cipermetrina, fenvalerato, esfenvalerato, |
deltametrina, cihalotrina (en particular, lambda-cihalotrina), bifentrina,
fenpropatrina, ciflutrina, teﬂutrina, piretroides seguros para peces (por ejemplo,
etofenprox), piretrinas naturales, tetrametrina, s-bioaletrina, fenflutrina,

praletrina o carboxilato de 5-bencil-3-furiimetil-(E)-(1R, 3S)-2,2-dimetil-3-(2-

oxotiolan-3-ilidenriiatil) ciclopropano;

b) Organofosfatos tales como, profencfos, sulprofos, acefato, metil paration,
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metil-azinfos, s-metil demeton, heptenofos, tiometon, fenamifos, monocrotofos,
profenofos, triazofos, metamidofos, dimetoato, fosfamidon, malation, clorpirifos,
fosalona, terbufos, fensulfotion, fonofos, forate, foxim, metil-pirimifos, eﬁl-

pirimifos, fenitrotion, fostiazato o diazindn; !

c) Carbamatos (incluyendo carbamatos de arilo) tales como pirimicarb,
!
. . . . . |
triazamato, cloetocarb, carbofurano, furatiocarb, etiofencarb, aldicarb, tiofurox,
' |

carbosulfano, bendiocarb, fenobucarb, propoxur, metomil u oxamil; 3
‘;
d) Benzoil ureas tales como diflubenzurona, triflumurona, hexaflumurona,

f

fllifenoxurona o clorfluazurona; ’-

i

!
e) Compuestos organicos  de estafio tales como cihexatina, o6xido de

i

fenbutatina o azociclotina;

f) Pirazoles tales como fipronil, tebufenpirad y fenpiroximato;

1

g) Macrdlidos tales como avermectinas o milbernicinas, por ejemplo,:

abamectina, benzoato de emamectina, ivermectina, milbernicina, spinosad o

azadiractina;

1
1

h) Hormonas o feromonas; !

i) Compuestos organoclorados tales como endosulfano, hexacloruro de |

1

benceno, DDT, clordano o dieldrina;

;
j) Amidinas tales como clordimeform o amitraz; y

k) Agentes fumigadores tales como cloropicrina, dicloropropano, bromuro de !

metilo o metam; o . '3‘
) Compuestos ‘de cloronicotinilo tales como imidacloprid, acetamiprid,
nitenpiram o tilametoxam; |
m) Diacilhidrazines, tales como tebufenozida;

n) Esteres de difenilo tales como diofenolan o piriproxifeno;
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0) Indoxacarb;
»p) Clorfenapir; o
q) Pimetrozina.
Ademas de las clases mayores de pesticidas que se indicaro}\
anteriormente, pueden emplearse en al composicidn otros pesticidas que
- tengan blancos particulares, si resultan apropiados para la utilidad pretendidé
- de la composicion. Por ejemplo, pueden emplearse insecticidas selectivos para
cultivos particulares, por ejemplo, insecticidas especificos para taladros'(tales'i‘
éomo cartap) o insecticidas especificos para saltamontes para su uso sobre‘;
arroz. Como alternativa, pueden incluirse insecticidas o acaricidas espeCificos‘{
para especies/estadios especificos de insectos en las composiciones (porl
ejemplo, ovo-larvicidas acaricidas tales como clofentezina, flubencimina, .
hexitaiazox o tetradifon; motilicidas acaricidas tales como dicofol o propargita; |
acaricidas tales como bromopropilato o clorobencilato; o reguladores del“;_
crecimiento tales como hidrametilnon, ciromazina, metopreno, clorfluazuro o '

difllibenzuro).

. L N !
Los ejemplos de compuestos fungicidas que pueden incluirse en la -

f

composicion de la invencibn  son (E)—N—metil-Z-(Z-fenoxifenil)-2-’

metoxiiminoacetamida, (E)-N-metil-2-{2-(2,5- dimetiilfenoximetil) fenil]-2-metoxi-
!
iminoacetamida, acido (RS)-1-aminopropil-fosfonico, (RS)-4-(4-clorofenil)-2-

fenil-2-(1H-1,2 4-triazol-1-ilmetil)butironitrilo,  (Z)-N-but-2-eniloximetil-2-cloro-

2'.6'-dietilacetanilida, 1-(2-ciano-2-metoxiiminoacetil)-3-etil urea, 4-(2,2-difluoro- ‘
1,3-benzodioxol-4-il)-pirrol-3-carbonitrilo, 4-bromo-2-ciano-N,N-dimetil-6- v
trifluorometil-bencimidazol-1-sulfonamida, acido 5-etil-5,8-dihidro-8-oxo(1,3)- .

dioxol-(4,5-g)quinolina-7-carboxilico, ) - a~[N-(3-cloro-2,6-xilil)-2-metoxi-
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acetamido}-y-butirolactona,  N-(2-metoxi-5-piridil)-ciclopropan carboxamidé,
acibenzolar (CGA245704), alanicarb, aldimorph, anilazina, azaconazoq,
azoxistrobina, benalaxil, benomil, biloxazol, bitertanol, blasticidina S,
bromuconazol, bupirimato, butenacor, butiobate, captafol, captan, carbendazim,
clorhidrato de carbendazim, carboxina, carpropamid, carvona, CGA41396“._
CGA41397, chinometionato, cloroneb, clorotalonilo, clorozolinato, clozilacon,“
compuestos que contienen cobre tales como oxicloruro de cobre, oxiquinolato:‘
de cobre, sulfato de cobre, talato de cobre vy mezcla_ de Bordeaux,:
cﬁcloheximida, cymoxanilo, ciproconazol, ciprodinilo, ciprofuram, debacarb, 1,1'- ‘g
didéxido de di-2-piridil disulfuro, diclofluanid, diclone, diclobutrazol, diclomezina,
dicloran, cloruro de didecil dimetii amonio, dietofencarb, difenoconazol, \‘;
difenzoquét, diflumetorim, tiofosfato de O, O-di-iso—propil-S-bencilo,
dimefluazol, dimetconazol, dimetomorf, dimetirimol, diniconazol, dinocap, '
dipiritiona, ditalim>fo's,‘ ditianon, 'd“oden%orf, dodina, doguadina, edifenfos, [.
epoxiconazol, etaconazol, etirimol, etoxiquin, etil (Z)-N-bencil-N-(metil(metil-
tioetilidenamino-oxicarbonil)aminoltio)-B-alaninato,  etridiazol, famoxadona,
fenaminosulf, fenapanil, fenarimol, fenbuconazol, fenfuram, fenhexamid
(KBR2738), fenpiclonif, fenpropidin, fen'propimorf, fentin acetato, fentin

hidroxido, ferbam,. ferirnzone, fluazinam, fludioxonil, flumetover, fluoroimida,

fluguinconazol, fluéfiézol, flutolanil, flutriafol, folpet, fuberidazol, furalaxil,

furametpir, furconazole-cis, guazatine, hexaconazol, hidroxiisoxazol, himexazol, |
imazalil, imibenconazol, ipconazol, iprobenfos, iprodiona, isopropanil butil
carbamato, isoprotiolano, kasugamicina, metil-kresoxim, LY186054, LY211795,
LY248908, mancozeb, maneb, mefenoxam, mepanipirim, mepronil, metalaxil,

metconazol, metiram, metiram-cinc, metominostrobin, metsulfovax, :

~
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miclobutanil, neoasozina, dimetilditiocarbamato de niquel, nitrotal-isopropilb,

nuarimol, ofurace, compuestos de organomercurio, oxadixil, oxasulfuron, acido

t

oxolinico, oxpoconazol, oxicarboxina, pefurazoato, penconazol, pencicuron,
!

6xido de fenazin, fosetil-Al, acidos fosforosos, ftalida, picoxistrobin (ZA1963§,

. . . ' }
polioxina D, poliram, probenazol, procloraz, procimidona, propamocarq,

propiconazol, propineb, &cido propiénico, pyrazofos, pirifenox, pirimetanil‘l,

?
piroquilon, piroxifur, pirrolnitrina, compuestos de amonio cuaternario]
1

quinconazole, quinometionato, quinoxifen, rabenazole, pentaclorofenato de

sodio, espiroxamina, estreptomicina, azufre, tebuconazol, tecloftalam,.

tecnazeno, tetraconazol, tiabendazol, tifluzamida, 2-1

(tiocianometiltio)benzotiazol, metil-tiofanato, tiram, timibenconazol, metil-’.:

tolclofos, tolilfluanid, sal triacética de 1,1'-iminodi(octametilene)diguanidina,;

triadimefon, triadimenol, triazbutilo, triazoxido, triciclazol, tridemorf,

trifloxistrobin, triforina, triflumizol, triticonazol, validamicina A, vapam, .

vinclozolin, XRD-563, zineb y ziram. Los compuestos de férmula (I) pueden '?

mezclarse con el suelo, con la turba o con el meadio de generacién de raices ’

para la proteccién de las plantas contra enfermedades flngicas propias de las !

raices, propias del suelo o foliares.

Los ejemplos de sinergistas‘ adecuados para su uso en las
composiciones incluyen butdxido de piperonilo, sesamex, safroxan y dodecil
imidazol.

Los herbicidas y los reguladores del crecimiento vegetal que pueden
incluirse en las composiciones dependeran del blanco pretendido y del efecto

requerido.

Un ejemplo de herbicida selectivo para arroz que puede incluirse es el
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propanilo. Un ejemplo de regulador del crecimiento vegetal que puede usatse
' ‘f
sobre algodén es PIX™.

¥
i

Algunas mezclés pueden comprender ingredientes activos que tengén
diferentes propiedades fisicas, quimicas o bioldgicas, de manera que no %e
prestén al mismo tipo de formulaciones. En estas circunstancias, puedén
prepararse otros tipos de formulaciones. Por ejemplo, cuando un ingrediente

- activo es un sélido insoluble en agua y el otro es un liquido insoluble en aguq,
puede ser aun posible dispersar cada ingrediente activo en la misma fase
écuosa dispersando el ingrediente activo sélido como una suspension (usando
una preparacion andloga a la de un SC) pero dispersando el ingrediente activo
liqguido como una emulsién (usando una preparacion analoga a la de un EW)!
La composicién rééd’ltante es una formulacién de suspoemulsion (SE). ;_

La invencion esta ilustrada por los siguientes Ejemplos, en los que los:

ingredientes de méas abajo son nombrados por medio de su marca comercial

registrada y tienen las siguientes composiciones.

Marca Comercial Registrada Composicion ﬁ

SYNPERONIC NP8 } Condensado de nonilfenol y 6xido de ‘

SYNPERONIC NP13 } stilenc |

SYNPERONIC A7 Condensado sintético de alcohol|’
primario y oxido de etileno

AROMASOLH Solvente de alquilbenceno

SOLVESSO 200 Diluyente organico inerte

KELTROL Polisacérido

PROXEL Bactericada

Las siguientes abreviaturas se usan a lo largo de la descripcion:
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s =singulete b=ancho q = cuarteto "
d=doblete m=multiplete  dd = doble doblete ~ |

t = triplete bd = doblete ancho
EJEMPLO 1 "

Este ejemplo ilustra la preparacion de N—(4-c!oro-3-metiﬁsotiazbl-5-iI)—(i?-
propilbenzotriazol-5-il)acetamida (Compuesto N° 1 de la Tabla |).

Paso 1 |

Se suspendi6 acido 4—amin6fenilacético (100 g) en metanol (1000 mi) y se
hizo pasar cloruro de hidrégeno gaseoso hasta que se saturd fa mezcla. La
mezcla se calenté a 50 °C durante 2 horas y luego se la dejo enfriar hasta"}
temperatura ambiente. El solvente se evapor6 al vacio, el residuo se capturd enl.‘
una solucién acuosa de bicarbonato de sodio y se lo extrajo con acetato de;

etilo. El extracto organico se lavd con solucién salina, se lo secd sobre sulfato

de magnesio anhidro, se lo filtr6 y el filirado se evaporé al vacio para dar 4- . .

aminofenilacetato de-metilo bajo la forma de un liquido marrén claro.

"H NMR (CDCl3) § ppm: 3.5 (s,2H): 3.7 (s,3H): 6.65 (m,2H); 7.05 (m,2H).

Paso 2

!

Se agregd por goteo 4-aminofenilacetato de metilo (110 g, 0,667 mol) a

anhidrido acético (600 ml), manteniendo la temperatura de la mezcla de
reaccién por debajo de 30 °C por enfriamiento externo. Una vez finalizada la
adicién la mezcla se enfrid a menos de 10 °C y se agregd por goteo acido
nitrico concentrado (85 ml). Una vez finalizada la adicion de acido nitrico, la
mezcla se dejo calentar hasta temperatura ambiente y se la vertié sobre una
mezcla de hielo y égda. El solido precipitadd’ se recolecto por filtrado y se los

sec para dar 4- acetamido -3 - Nitrofenilacetato de metilo (120 g) bajo la forma

b
!
1
!
'
1
t
!

t

i
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de un sélido amarillo palido. ‘

'H NMR (CDCls) & ppm: 2,3 (s,3H); 3,65 (s,2H); 3,7 (s,3H): 7,55 (dd,ﬂp
8,1 (d,1H); 8,7 (d,1H): 10,3 (b, 1H). |

t
!
b
i

Paso 3
Se disolvi6 4-acetamido-3-nitrofenilacetato de metilo (40 g, 0,159 mol) e"n
metanol (400 ml) y se hidrogené a 5 bar sobre un catalizador de paladio sobré;

~ carbdn al 5 %. El catalizador se eliminé por filtracion y el filtrado se evapor6 é“l
vacio para dar 4-acetamido-3-aminofenilacetato de metilo.

1

Paso 4

Se capturd 4-acetamido-3-aminofenilacetato de metilo (77 g, 0,373 mol);

en una mezcla de &cido acético (210 ml) y agua (210 ml), y se lo enfrié av'

menos de 5 °C. Se agregd una solucion de nitrito de sodio (38,63 g, 0,559 mol)]‘;

en agua (éOO mlj bor goteo, y, una vez finalizada la adicion, la mezcla se agité "‘
durante 4 horas, calentando lentamente hasta temperatura ambiente. La’f’
mezcla se diluyd con acetato de etilo y el material insoluble se eliminé por 1
filtrado. El filtrado se lavé con solucién salina, se lo secd sobre sulfato de -
magnesio anhidro, se lo filtré y el solvente se evapord al vacio para dar un |
residuo viscoso (51 g) que se empled en el siguiente paso. |

Paso 5

El producto obtenido en el Paso 4 anterior se disolvid en una solucién de

metanol (400 ml) previamente saturada con cloruro de hidrégeno, y la mezcla

se agité durante 2 horas. El solvente se eliminé al vacio, el residuo se captur6

en agua, se lo neutralizé con solucién saturada acuosa de bicarbonato de sodio

y se lo extrajo con acetato de etilo. El extracto organico se lavé con solucion '

1

salina, se lo secd sobre sulfato de magnesio anhidro, se lo filtré y el filtrado se
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evaporo.al vacio para dar 5-benzotriazoleacetato de metilo (35 g) bajo la forma

de un liquido rojizo que se cristalizd con el reposo.

!
i

"H NMR (CDCl3) O ppm: 3,7 (s,3H); 3,8 (s, 2H); 7,35 (d,1H): 7,8 (b,2H);
13.6 (b, 1H). |

Se agregd una solucion de 5-benzotriazolacetato de metilo (10 g, 0,0523‘}
-mol) en N, N-dimetiformamida por goteo a una suspensién enfriada (bafio dé
hielo) de hidruro de sodio (dispersidn al 60% en aceite, 2,3 g, 0,0575 mol) en N,l'i
N - dimetilformamida. Cuando se completdé la adiciéon, el béﬁo de hielo se!,
eliminé y la mezcla se agité durante 1 hora. Se agreg6 ioduro de N - propilo\‘
(9,78 g, 0,0575 mol) por goteo, y, una vez finalizada la adicion, la mezcla se :‘
agité a temperatura ambiente durante 3 horas. La mezcla de reaccion se vertié
en hielo/agua, y se la extrajo con acetato de etilo. El extracto organico se lavd v
con solucidn salina, se lo sec6 sobre sulfato de magnesio anhidro, se lo filtro y 3‘

el filtrado se evapor6é al vacio, El residuo se purificd adicionalmente por

cromatografia de -columna para dar (2- propilbenzotriazol -5- il) acetato de |

1
l

metilo (4,8 g). '
'H NMR (CDCl3) 0 ppm: 0,9 (t,3H); 2,1 (m,2H): 3,7 (s,3H); 3,8 (s,2H); 4.65
(t,2H); 7.3 (dd,1H); 7,7 (d,1H); 7.8 (d,1H).

!
'

Paso 7

El acetato preparado en el paso 6 anterior (4.8 g, 0.0206 mol) se disolvié

en metanol (60 rﬁl) y se agregaron escamas de hidroxido de potasio (1,27 g, |

0,0226 mol). La mezcla se calentd a reflujo durante 2 horas, luego se enfrid y el

solvente se evapor6 al vacio. El sélido residual se disolvié en agua y se extrajo
1

con éter dietilico. La solucién acuosa se acidificé a pH 1 mediante el agregado
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de &cido clorhidrico diluido acuoso y se la extrajo con acetato de etilo. 7.‘EI
extracto de acetato de etilo se lavd con solucién salina, se lo seco sobre sulfaio
de magnesio anhidro, se lo filtré v el filtrado se evapor6 al vacio para dar écicio
(2- propilbenzotriazol -5- i) acético (3,6 g) bajo la forma de un sélido incoloro. .
El acido preparado en el paso 7 (0,438 g, 0,002 mol) se disolvi6 en

diclorometano (5 ml) y se agregé una gota de N,N-dimetilformamida (0,307 g,

0,0022 mol), se agregd cloruro de oxalilo por goteo, y la mezcla se agitd a
témperatura ambiente durante 2 horas. El solvente se eliming al vacio, el
résiduo se capturé en xileno, se lo agregd a una mezcla de 5- amino -4- cloro X
3- metilisotiazol (0,446 g, 0,003 mal) en xileno y se calenté a reflujo durante 2'\

horas. La mezcla se enfrié a temperatura ambiente y el solvente se evapord al .

vacio. El residuo se captur6 en acetato de etilo, se lo lavd secuencialmente con

solucién saturada acuosa de bicarbonato de sodio y con solucién salina, se lo |
secd sobre sulfato de magnesio anhidro, se lo filtr6 y el filtrado se evaporé al -

vacio. El residuo se purificd adicionalmente por cromatografia instantanea en

columna, eluyendo con 2:1 hexano:acetato de etilo, para dar el compuesto del
titulo (0,34 g) bajo la forma de un sélido color arena.-

"H NMR (CDCly) O ppm: 1,0 (t,3H); 2,15 (m,2H); 2,35 (s,3H); 4,0 (s,2H);
47 (t,2H);‘7.35 (dd,1H); 7,85 (d,1H); 7.95 (d,1H); 8,15 (b,1H).

EJEMPLO 2

Este Ejemplo ilustra uha composiciéon concentrada emulsificable que es
convertida con facilidad, por adicién en agua, en una preparacién adecuada

para propdsitos de asperjado. El concentrado emulsificable tiene la siguiente

composicion.
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EJEMPLO 3

43 o
251
% en peso
Compuesto Nro. 1 25,0 :
SYNPERONIC NP13 25 '
Dodecilbencensulfonato de calcio 2,5
AROMASOL H 70,0 ’}‘

Este Ejemplo ilustra una composicion en polvo mojable que es convertida
con facilidad, por adicion en agua, en una preparacion adecuada para

ropositos de asperjado. El polvo mojable tiene la siguiente composicion.

% en peso ”’
Compuesto Nro. 1 25,0
Silica 25,0
Lignosulfonato de.sodio 5,0
Laurilsulfato de sodio ‘ 2.0
Caolin 43,0

EJEMPLO 4 . . i

i

Este ejemplo ilustra un polvo capaz de ser espolvoreado que puede ser :

t

aplicado directamente a las plantas u otras superficies. El polvo espolvoreable

tiene la siguiente composicion:

% en peso ‘:
Compuesfb Nro. 1 1,0 | ’,
Talco . < 99,0

EJEMPLO 5

Este Ejemplo ilustra una formulacion liquida miscible en aceite adecuada

t
f
[

para la aplicaciéon por técnicas de volimenes ultra bajos después de mezclar
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con un diluyente organico. La formulacion tiene la siguiente compaosicion:

% en peso
Compuesto Nro. 1 10,0 .,
SOLVESSO 200 90,0 '

EJEMPLO 6 . |

1
b
Este Ejemplo ilustra un concentrado en suspension en capsulas que es
- convertido con facilidad, por adicion en agua, en una preparaciéon adecuada
para su aplicacién como un asperjado acuoso. El concehtrado en suspensién

en capsulas tiene la siguiente composicion. ;

% en peso
Compuesto Nro. 1 10,0 ‘
AROMASOL H 70,0 "
Di-isocianato de tolueno 2,5 1‘7
SYNPERONIC A7 1,0 | i';
Alcohol polivinilico 2,0 »
Bentonita 1,5 t
KELTROL B o1 |
Agua 72,4

EJEMPLO 7 ';
Este Ejemplo ilustra una formulacién granular lista para usar que se"

prepara a partir de un portador granular preformado. La formulacion granular :

. .y f
tiene la siguiente composicion: :'

i
% en peso :

Compuesto Nro. 1. |05
SOLVESSO 200 0,2
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SYNPERONIC A7 0,1

Grandlos de carbonato de calcio (diametro 0,3 - 0,7 mm) 99,2

EJEMPLO 8 ’
Este Ejemplo ilustra una formulacién granular lista para usar que fse

prepéra por granulacién de los componentes convertidos en polvo. La

- formulacién granular tiene la siguiente composicién:

_ % en peso <
Compuesto Nro. 1 0,5
Lignosulfonato de sodio 5,0
Caolin 94,5

EJEMPLO 9 |
Este Ejemplo ilustra un concentrado en suspensién acuoso que es
convertido con facilidad, por adicion en agua, &n una preparacién adecuada

para propositos de asperjado. El concentrado en suspension tiene la siguiente

|

composicion.
% en peso

Compuesto Nro. 1 ' 25,0
Lignosulfonato de sodio 3,0 1
Propilénglicol 10,0 ]
Bentonita - 2,0 | %
KELTROL 0,1
PROXEL 0,1
Agua | 59,8

EJEMPLO 10

Este Ejemplo ilustra una formulacién en granulos dispersable en agua que

|

l
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l

es convertida con facilidad, por adicién en agua, en una preparacion adecuata
. . , . . i

para propdsitos de asperjado. Los granulos dispersables en agua tienen'la

siguiente composicion. |

% en peso 1
Comp'uesto Nro. 1 25,0 I
Silica ‘ 5,0
Lignosulfonato de sodio 10,0
Laurilsulfato de sodio 50 | ,
Montmorillonita en polvo 450 :‘

EJEMPLO 11 :

Este ejemplo ilustra las propiedades pesticidas/insecticidas de los
compuestos de formula (I). Se determinaron las actividades de compuestos? de
formula (1) individuales usando una variedad de plagas. Con excepcion deélos
nematodos, las plagas se trataron con una composicién _Iiduida que contenia
500 partes por millén (ppm) en peso de un compuesto, salvo indicacién? en
contrario. Cada composicion se hizo disolviendo el compuesto en una me;f:cla
de acetona y etanol (50:50 en volumen) y diluyendo la solucién con agua Eque
contenia 0,05 % en volumen de un agente humectante, SYNPERONIC N:P8,
hasta que la composiciéon liquida contuvo la concentracion deseada: de

compuesto. |

El procedimiento de prueba adoptado respecto de cada plaga, excépto
para nematodos, fue esencialmente el mismo y comprendid apoyar una
cantidad de la peste en un medio que era comunmente un sustrato, una plianta
hospedadora o un alimento sobre el cual se alimentaban las plagas, y tratér el

|

medio y/o las plagas con una composicién. Se evaludé la mortalidad de las

’

i
.

|
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plagas usualmente entre tres y cinco dias después del tratamiento. .La
capacidad de volteo de la mosca doméstica (Musca domestica) se evaluél 15
minutos después del tratamiento.

E!l procedimiento de prueba para hematodos involucré la disolucion 1del
compUesto en una mezcla de acetona y etanol (50:50 en volumen) y diluyef\do
la solucién con agua para obtener una concentracién final del compuesto’ de
12,5 ppm. 12 ejemplares juveniles infecciosos de Meloidogyne incognita}. se
suspendieron en la solucién en un recipiente de vidrio y se calpulé la mortalidad
después de un periodo de tres dias. |

Los resultados de las pruebas se presentan a continuacion. Los
resultados indican un grado de mortalidad (puntuacién) designado como 991 55

- 60, en donde 99 indica un 80 a 100 % de mortalidad, 55 indica un 40 a 79 %

de mortalidad y 0 indica menos de 40 % de mortalidad. !

Compuesto | TETRUR | MYZUPE |[MUSCDO [MUSCDO HELIVI | LAPHEG MELG‘IIN
Nro. A AC

(Tabla) ' ’;
1(1) 99 |0 - - 99 99 55
3 (1) 0 99 0 55 55 55 0
4 (1) 0 0 0 0 55 0 0
5 (1) 199 0 99 99 |0 55 99 '
6 (1) 55 |55 |0 55 lo 99 |99 |
7(1) 99 55 0 99 99 99 0 ‘
8 (1) 99 99 99 99 55 99 55 j
9 (1) 0 99 99 99 55 0 0
10(1) |99 55 99 99 99 99 0 |
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TETRUR = Tetranycus urticae MYZUPE = Myzus persicae '
MUSCO AK=Musca domestica (muerte) MUSCDO AC=Musca domest?ica
(volteo) i
HELIVI=Heliotis viriscens LAPHEG= |
MELGIN=Meloidogyne incognita
EJEMPLO 12 |

Este ejemplo ilustra las propiedades fungicidas de compuestos de férm;ula
(. Los compueétos se evaluaron contra una variedad d_e enfermedaFies
fjoliares de plantas causadas por hongos. La técnica empleada fue como? se
describe a continuacion. . i

Se cuitivaron plantas en John Innes Potting Compost (N° 1 ¢ 2);en
minimacetas de 4 cm de diametro y 3,5 cm de profundidad. Se formularon, las
muestras de prueba en forma individual como una solucién ya sea en acetbna
0 en acetonal/etanol (1:1 en volumen), la cual se diluyé en agua deioniz]ada
has‘ta una concentracién de 100 ppm (es decir, 1 mg de compuesto en un
volumen final de 10 ml) inmediatamente antes de usarla. )

Se aplicaron compuestos individuales de formula (1) como una ap\ica(j:ién
foliar (Folr) (donde se aplicd la solucion quimica al follaje de las plantas de
prueba rociando la planta hasta su retencién maxima de gotas). Cuandof los
asperjados foliares fueron aplicados a cultivos de monocotiledéneas,f se

adicion6 TWEEN™ 20 (0,1 % en volumen). ’

Se llevaron a cabo estas pruebds contra Plasmopara viticola (PLASVI), en

vides; contra Phytophthora infestans lycopersici (PHYTIN), en tomates; contra

Erysiphe graminis f. sp. trtici (ERYGST); y contra Puccinia recor?dita

(PUCCRT), en trigb. Se aplicd cada tratamiento a dos plantas replicadas para
|
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Plasmodora viticola y Phytophthora infestans lycopersici. Para las pruebas.en
Erysiphe graminis f. sp. tritici y Puccinia recondita, se usaron dos macetas
replicadas que contenian, cada una, de 6 a 10 plantas para cada tratamiento.

Las plantas de rlasmopara viticola, Phytophthora infestans lycopersici y

Puccinia recondita se inocularon con una suspensién calibrada de esporas de
- hongos un dia después de (Prev) de la aplicacién quimica. Se inocularon las

plantas de Erysiphe graminis f. sp. tritici usando una técnica de inoculacién ‘;por

“sacudida”, seis horas después (Prev) de la aplicacién quimica. ,
Después de la aplicacion quimica y la inoculacién, se incubaron las
plantas de Plasmopara viticola, Phytophthora infestans lycopersici y Puccinia

recondita bajo condiciones de alta humedad y se las coloc6 luego en| un

ambienté apropiado para permitir que procediéfa la infeccion, hasta que la
enfermedad pudiera ser evaluada. Después de la aplicacion quimica y la
. |
inoculacion, se dispusieron las plantas de Erysiphe graminis f. sp. tritici '6ajo
condiciones apropiadas para permitir que procediera la infeccién. Para
Plasmopara viticola, las plantas se volvieron 'a incubar bajo condiciones de
elevada humedad por 24 horas previas a la evaluacion. El periodo de tiempo
entre la aplicacion quimica y la evaluacién varié de cuatro a catorce dias de
acuerdo con la enféfmedad y con el ambiente. Sin embargo, cada enfermeFad
individual se evalué después del mismo periodo de tiempo para todas' las

muestras.

: \ : 1
Se llevaron a cabo las evaluaciones en una sola hoja de cada una de las
dos plantas replicadas para Plasmopara viticola. Para Phytophthora infestans
lycopersici, las evaluaciones se llevaron a cabo en dos hojas de cada una de

las plantas replicadas y el nivel de enfermedad promedio a lo Iérgo de las’dos




- Para cada tratamiento, se promediaron los valores evaluados en todas las

(-

U
A

hojas se asent6 por réplica. Las evaluaciones de Erysiphe graminis f. sp. triti;ci y
Puccinia recondita se llevaron a cabo colectivamente sobre las plantas en cada
maceta replicada. |
|

Se evaludé visualmente el nivel presente de enfermedad (es decir, el

porcentaje del area de la hoja cubierto por la enfermedad activamente

- esporulante) usando la escala de determinacion en tiras mostrada mas bajo.

|

réplicas con el fin de obtener valores promedio de enfermedad presente en las
élantas control sin tratar. Este dato calculado se refiere como un valor POCO
(Porcentaje de Control). ‘
Un ejemplo de un calculo ‘tipico €s como sigue:
Nivel promedio de enfermedad para el tratamiento A = 25 % ]

Nivel promedio de enfermedad para controles sin tratar = 90 %

POCO = {Nivel promedio de enfermedad para el tratamiento A} x 100 =

}

{Nivel promedio de enfermedad pafa controles sin tratar} g
= 25100 = 27,8
90
Este .valor POCO se redondea luego hacia el ntimero entero mas cerca en

una escala de 0 - 100 %; en este ejemplo particular, el resultado del PQCO

<‘

sera 28.

Los resultados de POCO se indican a‘ continuacién: '
Compuesto EﬁYSGT PHYTIN PLASVI PUCCRT .
Nro. (Tabla) | (foliar) (foliar) (foliar) (foliar) !
1(1) 0 3 0 0 |
3 0 0 33 0
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4(1) 0 100 100 0 1
5 (1) 0 100 0 0 |
6 (1) 0 - 0 0 |
7(1) 0 100 100 o
8 (1) 0 0 0 o
e 100 0 3 0 '

ERYSGT=Erysiphe graminis tritici PHYTIN= Phytophthora infestans chopérsici

PLASVI=Plasmopara viticola PUCCRT= Puccinia recondita

Fdérmulas Quimicas en la Descripcion
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REIVINDICACIONES
1. Un compuesto de férmula (1):

en donde R' es hidrogeno, halégeno, Ci alquilo, Cyg haloalquilo} Cis
alcoxi, Ci haloalcoxi, C16 alquiltio, Cs.7 cicloalquilo o C4.5 alcoxi (C1.¢) alquilo;
R? es hidrageno, halégeno, Ci.s alquilo, Cs haloalquilo, ciano, nitro, CHO,
CH=NORS?, C1.5 alquilcarbonilo, Cy.6 alcoxicarbonilo o Cy. alquilS(O),; 0 juntos
R" o R? forman un anillo carbociclico saturado o insaturado de cinco 9 seis
miembros, opcionalmente sustituido por uno o dos grupos Ci. alquilo; R® es
hidrégeno, C1.s alquilo, CH2(C4.4 haloalquilo), Ca5 alquenilo, Cas alquinilo?, Cis
alcoxi(Cig)alquilo, Css alquilcarbonilo, Cis alcoxicarbonilo, fo"rmilo,
fenoxicarbonilo opcionalmente  sustituido, fenil(C4.4)alquilo opcionalrﬁente
sustituido o S(O)pRS; R* es hidrégeno, Cig alquilo, Cis haloalquilo; Cig
cianoalquilo, Cs¢ alquenilo, Cs. alquinilo, C;.7 cicloalquilo, Cs.7 cicloalquilI(C1.5)
alquilo, Cz¢ haloalquenilo, Cy¢ alcoxi (C46) alquilo, Ci carboxialquilo, C§.5 '
alquilcarbonil (C1.) alquilo, C1.¢ alcoxicarbonil (Cy) alquilo, Ci alquiltiof(Cm)
alquilo, Cis alquilsulfinil (Cys) " alquilo, Cis alquilsulfonil (Cys) alquilo,
aminocarbonil (Cqg) alquilo, Cqg alquilaminocarbonil (C4s) alquilo, d}(C1.5)
alquilaminocarbonil (C1.s) alquilo, fenilo opcionalmente sustituido, fenil :(C14)

alquilo opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es
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hidrogeno, (Cis) alquilo, fenilo opcionalmente sustituido, fenil (C14) alquilo
opcionalmente sustituido o heteroarilo opcionalmente sustituido; R® es Cis
alquilo, Cy.¢ haloalquilo, o fenilo opcionalmente sustituido; Xes O o0S:nes 0o
1,y py q son, independientemente, 0, 1 0 2.

2. Procesos para fabricar compuestos de la férmula (I) como se definen en

- la reivindicacion 1.

3. Una composicion fungicida, insecticida, acaricida, molusquicida o
nematicida que comprende una cantidad eficaz como fungicida, insecticida,
écaricida, molusquicida o nematicida de un compuesto de férmula (I) y un
vehiculo o diluyente para el mismo.

4, Un método para combatir y controlar hongos que comprende aplicar a
una planta, a una semilla de una planta, o al locus de la planta o semilla o al
suelo, una cantidad eficaz como fungicida de un compuesto de férmula (I) de
acuerdo con la cladusula 1, o una composicion que contiene un compuesto de
formula (1) de acuerdo con la clausula 3.

5. Un método para combatir y controlar insectos, acaros, nematodos o
moluscos que comprende aplicar a una plaga, al locus de una plaga o a una
planta susceptible de ser atacada por una plaga una cantidad eficaz como
insecticida, acaricida, nematicida o molusquicida de un compuesto de la
formula (I) de acuerdo con la clausula 1 0 una composicidon que contiene un
compuesto de férmula (1) de acuerdo con la clausula 3.

6. Un método de acuerdo con la clausula 5 en donde las pestes de

insectos son pestes de insectos de plantas.
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CHEMICAL COMPOUNDS

The present invention relates to azine and azole derivatives, to processes for
preparing them, to fungicidal, insecticidal, acaricidal, molluscicidal and nematicidal

5  compositions comprising them, to methods of using them to combat fungal diseases

(especially fungal diseases of plants) and to methods of using them to combat and control

insect, acarine, mollusc and nematode pests.

Azole and azine derivatives are disclosed in W095/31448, W097/18198,
W098/02424 and W098/05670.

10 The present invention provides a compound“‘of ﬁprmula (D:

1

- R R5
N/ i\ S;N |
©);n” D M—A ~JR® 0
rRY R

wherein n is 0 or 1; A is optionally substituted C, 4 alkylene, optionally substituted |

. C, ¢ alkenylene, optionally substituted C, alkynylene, optionally substituted C, ; alkylenoxy,
_ |

optionally substituted oxy(C, ¢)alkylene, optionally substituted C, ¢ alkylenethio, optionally
15 substituted thio(C, )alkylene, optionally substituted C,  alkylenamino, optionally substituted
amino(C, ¢)alkylene, optionally substituted [C, ¢ alkyleneoxy(C1_6)aikylene], optionally }
substituted [C, ¢ alkylenethio(C, ¢)alkylene], optionally substituted [C, ¢ alkylenesulﬁnyl(Cl_:
¢)alkylene], optionally substituted [C, 4 alkylenesulfonyl(C, ,)alkylene] or optionally |
substituted [C, ; alkyleneamino(C, ()alkylene];
20 Dis S, NR'" CR*=CR’, CR*=N, CR*=N(0), N=CR’ or N(0)=CR’; ’
R"Yis C,, alkyl |
E is N, N-oxide or CR"; . )
M is OC(=Y), N(R*)C(=Y), N=C(OR™), N=C(SR*) or N=C(NR*R%*) where O or N

is the atom of attachment to the ring containing E and D; |

1
i

!
|
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YisO,SorNR"; |
JisNorCR* |

R iséhydrogen, halo gen, optionally substituted C, ¢ alkyl, optionally substituted C, 4

- alkenyl, Optibnally Substituied C,¢ alkynyl, optionally substituted C, ¢ alkoxy, optionally

substituted C, alkylthio, optionally substituted C, , cycloalkyl, cyano, nitro or SFj;

R’ isj hydrogen, optionally substituted Cy.,, alkyl, optionally substituted [C,

alkenyl(C, ¢)alkyl], optiona

‘Iy substituted [C, 4 alkynyl(C, ¢)alkyl], optionally substituted C,,

cycloalkyl, ojptionally substituted C,_, alkylcarbonyl, optionally substituted C, ,

alkoxycarboijlyl, formyl, op

tionally substituted C,_, alkylaminocarbonyl, optionally

substituted di(CI,IO)alkylam‘:inocarbonyl, optionally substituted phenoxycarbonyl, optionally

substituted C, ¢ alkylthio, ofationally substituted C, 4 alkylsulfinyl, optionally substituted C, ¢

alkylsulfonyi, optionally su

bstituted C, 4 arylthio, optidnally substituted C, ¢ arylsulfinyl,

optionally sujbstituted C,. arylsulfonyl or RR*'NS;

R* is optionally substituted C, ,, alkyl, optionally substituted [C, alkenyl(C, ¢)alkyl],

optionally su“:bsvtituted [Cis

alkynyl(C,)alkyl], optionally substituted C,., cycloalkyl,

optionally substituted C,_,, alkylcarbonyl, optionally substituted C, ,, alkoxycarbonyl,

formyl, optiojnally substitut

ed C,_jo alkylaminocarbonyl, optionally substituted di(C,.

lO)alkylamin(:)carbonyl, , amino, optionally substituted C, ¢ alkylamino, optionally substituted

di(Cl_é)alkylémino, optionally substituted phenoxycarbonyl, tri(C, ,)alkylsilyl, aryldi(C,_.

Jalkylsilyl, (C,)alkyldiary

Isilyl or triarylsilyl;

R* is optionally sub{stituted C..;0 alkyl, optionally substituted [C, 4 alkenyl(C, ()alkyl],

optionally substimted [Cys %ﬂkynyl(Cl_(;)alkyl], optionaHy substituted C, , cycloalkyl,

optionally substituted Cio c"!ilkylcarbonyl, optionally substituted C, ,, alkoxycarbonyl,

optionally sui;stituted C,.;o alkylaminocarbonyl, optionglly substituted di(C,.

10)alkylaminqcarbonyl or optionally substituted phenoxycarbonyl);

R* and R” are, inde

C, 4 alkoxy, optionally subst

pendently optionally substituted C,_, alkyl, optionally substituted
ituted [C,.¢ alkenyl(C, )alkyl], optionally substituted [C, ¢ .

alkynyI(C1_6)élkyl], optionalyly substituted C,; cycloalkyl, optionally substituted C,_,

alkylcarbony}, optionally substituted C.;p alkoxycarbonyl, formyl, optionally substituted C,.

10 alkylaminocarbonyl, optic‘nally substituted di(CI_IO)alkylaminocarbonyl, hydroxy, amino,
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optionally substituted C, 4 alkylamino, optionally substituted di(C, 4)alkylamino, or

- (™, PPD 50466
A PP

. |
optionally substituted phenoxycarbonyl; |

R’, R* and R’ are, independently, hydrogen, halogen, optionally substituted Cis alkgll,

optionally substituted C, 4 alkoxy, optionally substituted C, , alkylthio, optionally substituté:d

5 C,4 alkylsulfinyl, optionally substituted C, ¢ alkylsulfonyl, cyano, nitro, optionally
substituted C, ; alkylcarbonyl, optionaliy substituted C, , alkoxycarbonyl or SF;;

R® is hydrogen, cyano, optionally substituted C, ,, alkyl, optionally substituted C, ,;

alkenyl(C, ¢)alkyl, optionally substituted C,,, alkynyl(C, ¢)alkyl, optionally substituted C, ,
cycloalkﬂ, optionally substituted C,; cycloalkenyl, formyl, optionally substituted C, ,,

| 10 alkoxycarbonyl, optionally substituted C,,, alkylcarbonyl, aminocarbonyl, optionally
substituted C, ,,alkylaminocarbonyl, optionally substituted di(C, ,,)alkylaminocarbonyl,
optionally substituted aryloxycarbonyl, optionally substituted arylcarbonyl, optionally
substituted arylaminocarbonyl, optionally substituted N-alkyl-N-arylaminocarbonyl,

optionally substituted diarylaminocarbonyl, optionally substituted heteroaryloxycarbonyl,

15 optionally substituted heteroarylcarbonyl, optionally substituted heteroarylaminocarbonyl, ;
optionally substituted alkylheteroarylaminocarbonyl, optionally substituted | i
diheteroarylaminocarbonyl, optionally substituted phenyl, optionally substituted heteroaryl,?‘
optionally substituted heterocyclyl, optionally substituted C, ,, alkylsulfonyl, or optionally
substituted arylsulfonyl; :‘

20 R® and R’ are, independently, hydrogen, halogen, cyano, nitro, optionally substituted
C,¢ alkyl, optionally substituted C, ¢ alkenyl, optionally substituted C,  alkynyl or
optionally substituted C, ¢ alkoxy;

R" is hydrogen, halogen, optionally substituted C, 4 alkyl, optionally substituted C, |
alkenyl, optionally substituted C, ¢ alkynyl, optionally substituted C, ; alkoxy, optionally

25  substituted C, 4 alkylthio, optionally substituted C, ; alkylsulfinyl, optionally substituted C, 4
alkylsulfonyl, cyano, nitro, formyl, R*?ON=C(R™), optionally substituted C, alkylcarbonyl,k
optionally substituted C, ¢ alkoxycarbonyl or SF;; or R' and R' together with the atoms to
which they are attached may be joined to form a five, six or seven-membered saturated or t

unsaturated ring carbocylic or heterocyclic ring which may contain one or two hetero atoms ‘

l
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selected from O, N or S anh which may be optionally substituted by C, 4 alkyl, C, 4 haloalkyl
or halogen; '
R" is hydrogen, cyano, nitro, optionally subs’ututed Ci alkyl, optionally substituted

Cs, cycloalkyl optionally substituted (C,_ 6)alkenyl(C : 46)alkyl optionally substituted (C,.

6)alkynyl(C, salkyl, optlonally substituted phenyl, optionally substituted heteroaryl,

optionally substltuted Cis élkylcarbonyl optionally substituted C, 4 alkoxycarbonyl,
optionally substituted Cis alkylammo, optionally substituted di(C, 4)alkylamino, optionally
substituted C, ; alkylcarbonylamino, optionally substitif;ted C, alkoxycarbonylamino,
optionally substituted C, ; alkoxy, optionally substitutéd C,¢ alkylthio, optionally substituted
C, alkylsulfinyl, optionally substituted C, 4 alkylsulfonyl, optionally substituted arylthio,
optionally substituted arylsblﬁnyl, optionally substituted arylsulfonyl or C, sacyloxy;

R" is hydrogen, haiogen, nitro, cyano, optionally substituted C, ; alkyl, optionally
substituted C, 4 alkenyl, optionally substituted C, ¢ alky;nyl, optionally substituted C, ,
cycloalkyl, optionally substituted C, ; alkoxycarbonyl, optionally substituted C,
alkyicarbonyl optionally substituted C, ¢alkylaminocatbonyl, optlonally substituted di(C,.
¢)alkylaminocarbonyl, opt1c§na11y substituted pheny! or optionally substituted heteroaryl;

R* and R are, 1nd¢pend¢ntly, optionally substituted C, ¢ alkyl or R and R*' together

* 7 with the N atom to which they are attached form a five, six or seven-membered heterocyclic

ring which may contain one or two further hetero atoms selected from O, N or S and which
may be optionally substitut({ad by one or two C, 4 alkyl groups;

R’ is hydrogen, opt%onally substituted phenyl or optionally substituted C, alkyl; and

R*? is hydrogen, optfionally substituted phenyl (C, ,)alkyl or optionally substituted C,_
alkyl | |

The compounds of formula (I) may exist in difféerent geometric or optical isomers or
tautomeric forms. This invention covers all such isomérs and tautomers and mixtures thereof
in all proportions. [

When present, optio’zhal substituents on alkylene, alkenylene or alkynylene moieties
include, subject to valency ¢onstraints, one or more of 1:ualogen, C,, alkyl, C,4 haloalkyl, C
cyanoalkyl, C, alkoxy(C, ) alkyl, C,4alkoxy, cyano, ;O, =NR” and =CR*R*, wherein R”
is C, 4 alkyl, C, ; haloalkyl, OR* or R“R*N; where R* and R are, independently,

|
i,
|
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hydrogen, C,alkyl, C, 4 alkoxy, C, 4 haloalkyl, cyano, C, ; alkoxycarbonyl, C, 4
alkylcarbonyl or R¥R*N; R* is C, 4 alkyl, C, haloalkyl or phenyl(C,,)alkyl; R* and R“i
are, independently, hydrogen, C, ; alkyl, C,, cycloalkyl, C, alkenyl(C, ()alkyl, C,
alkynyl(C, s)alkyl, C, haloalkyl, C, ¢ alkoxy(C, )alkyl, C, s alkoxycarbonyl(C, 4)alkyl,

carboxy(C, 4)alkyl or phenyl(C,,)alkyl or R¥ and R together with the N atom to which they

are attached form a five, six or seven-membered heterocyclic ring which may contain one or
two further hetero atoms selected from O, N or S and which may be optionally substituted ﬂ}y
one or two C, alkyl groups; R* and R* are, independently, hydrogen, C,, alkyl, C,,
cycloalkyl, C, ¢ alkenyl(C, galkyl, C, alkynyl(C, o)alkyl, C, haloalkyl, C, ¢ alkoxy(C,.
o)alkyl, C, 4 alkoxycarbonyl(C,)alkyl, carboxy(C, ¢)alkyl or phenyl(C, ,)alkyl; or R*® and R*
together with the N atom to which they are attached form a ﬁvé, six or seven-membered
heterocyclic ring which may contain one or two further hetero atoms selected from O, N or S
and which may be optionally substituted by one or two C, ¢ alkyl groups.

Each alkyl moiety is a straight or branched chain and is, for example, methyl, ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, z‘erf-butyl or
neo-pentyl. When present, the optional substituents on alkyl include one or more of halogen

ts
H
!

nitro, cyano, HO,C, C,,, alkoxy (itself optionally substituted by C,.,, alkoxy), aryl(C,. ‘
Jalkoxy, C,j, alkylthio, Cy,, alkylcarbonyl, C,.,, alkoxycarbonyl, C, ¢ alkylaminocarbonyl,
di(C, 4 alkyl)aminocarbonyl, (C, ¢)alkylcarbonyloxy, optionally substituted phenyl,

heteroaryl, aryloxy, arylcarbonyloxy, heteroaryloxy, heterocyclyl, heterocyclyloxy, C;,
cycloalkyl (itself optionally substituted with (C, 4)alkyl or halogen),' C,, cycloalkyloxy, C5_7§
cycloalkenyl, C,, alkylsulfonyl, C, ¢ alkylsulfinyl, tri(C,,)alkylsilyl, tri(C,_)alkylsilyl(C,. |
g)alkoxy, aryldi(C,,)alkylsilyl, (C,,)alkyldiarylsilyl and triarylsilyl.

Alkenyl and alkynyl moieties can be in the form of straight or branched chains, and
the alkenyl moieties, where appropriate, can be of either the (E)- or (Z)-configuration.
Examples are vinyl, allyl and propargyl. When present, the optional substituents on alkenyl:
or alkynyl include one or more of halogen, aryl and C, , cycloalkyl.

-In the context of this specification acyl is optionally substituted C,  alkylcarbony!

(for example acetyl), optionally substituted C, ; alkenylcarbonyl, optionally substituted C, ;.

j
|
!
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alkynylcarb(}nyl, optionally substituted arylcarbonyl (for example benzoyl) or optionally

substituted heteroarylcarbonyl.

_ Halogen is fluorine

Haloélkyl groups ar

of the same or different hal
CHF,CH,.

Aryl ;includes napht

The term heteroaryl

 chlorine, bromine or iodine.
e alkyl groups which are optionally substituted with one or more

ogen atoms and are, for example, CF;, CF,Cl, CF;CH, or

hyl, anthracyl, fluorenyl and indenyl but is preferably phenyl.

refers to an aromatic ring containing up to 10 atoms including

one or more heteroatoms (preferably one or two heteroatoms) selected from O, S and N.

Examples of such rings inc

thiophene, thiazole, oxazol

iude pyridine, pyrimidine, furan, quinoline, quinazoline, pyrazole,

e and isoxazole.

The terms heterocycle and heterocyclyl refers to a non-aromatic ring containing up to

10 atoms including one or

N. Examples of such rings

}more (preferably one or two) heteroatoms selected from O, S and

!

include 1,3-dioxolane, tetrahydrofuran and morpholine. It is

preferred that heterocyclyl is optionally substituted by C, ¢ alkyl.

Cycloalkyl include

substituents for cycloalkyl

' cyclopropyl, cyclopentyl and cyclohexyl. The optional

J1‘nclude halogen, cyano and C, ; alkyl.

Cyclbalkenyl inclucjies cyclopentenyl and cyclohexenyl. The optional substituents for

; | ;
cycloalkenyli include C,, alkyl, halogen and cyano.

Carbé)cyclic rings include aryl, cycloalkyl and ¢ycloalkenyl groups.

For substituted phenyl moieties, heterocyclyl and heteroaryl groups it is preferred that

one or more ?substituents are independently selected from halogen, C, ¢ alkyl, C, ¢ haloalkyl,

Cis alkoxy(C]_é)alkyl, C, alkoxy, C, 4 haloalkoxy, C, 4 alkylthio, C, 4 haloalkylthio, C,

alkylsulfinyl, C, 4 haloalkyl
C,. haloalkenyl, C,, alkyn;
alkoxycarbonyl, R*R*N o1
hydrogen or C, alkyl.

It is to be understoo

groups together with the N

sulfinyl, C, 4 alkylsulfonyl, C, ; haloalkylsulfonyl, C, , alkenyl,
yl, C;.; cycloalkyl, nitro, cyano, CO,H, C, alkylcarbonyl, C,
R*”R*NC(0) wherein R*, R**, R* and R* are, independently,

d that dialkylamino substituents include those where the dialkyl

atom to which they are attached form a five, six or seven-

membered heterocyclic ring which may contain one or two further hetero atoms selected
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from O, N or-S and which may be optionally substituted by one or two C, 4 alkyl groups. i

When heterocyclic rings are formed by joining two groups on an N atom, the resulting ring

w

are suitably pyrrolidine, piperidine, thiomorpholine and morpholine each of which may be

' |
substituted by one or two (C,¢)alkyl groups. !

5 In a further aspect, the present invention provides a compound of formula (IA):

- .
\>—?E N\
I ON (1A)
)\M————A 5

wherein A, D, E, M, Y, J, R', R®, R, R’ and R°® are as defined above for a compound

10  of formula (I). More preferred compounds of formula (IA) are those of formula (IB)

wherein

Dis S, NR" CR:=CR’, CR3=N, CR8=N(O), N=CR’ or N(0)=CR’;
15 Eis Nor CR'%

R' is hydrogen, halogen, C, alkyl, C,, alkenyl, C,¢ alkynyl, C, cyanoalkyl, C,

haloalkyl, C, ¢ alkoxy, C, s haloalkoxy, C, 4 alkylthio, C, ; haloalkylthio, C, 4 cycloalkyl, C;.;
cycloalkyl(C, palkyl, C, 4 alkoxy(C, ¢)alkyl, cyano, nitro or SFy; 1
A is C 4 alkylene, C, 4 alkenylene, C, ¢ alkylenoxy, oxy(C,4)alkylene, C, ¢
20  alkylenamino or C, 4 alkylenethio, each of which is optionally substituted by C, ;alkyl, C,,
haloalkyl, C,;cyanoalkyl, halogen, C, , alkoxy, C, s alkoxycarbonyl, cyano, =0, =NR" or |
=CR"R; | |
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M is N(RS NC(=Y) or N=C(SR™) where O or N is the atom of attachment to the ring
containing E'and D, | A
Y is O, S or NR": |
Jis I\f or CR" |
R is hydrogen, C,_ o alkyl, benzyloxymethyl, Benzoyloxymethyl, C,.salkoxy(C,.
oalkyl, C2_5%alkenyl(Cl_6')alskyl (especially allyl), C_Z;6 alkynyl(C, s)alkyl (especially
propargyl), C,_m alkylcarbcin}-fl or Co alkoxycarbonylz (especially isobutoxycarbonyl);

R_S3 is‘:CHO alkyl, bex)ilzyloxymethyl, benzoyloxymethyl, C, calkoxy(C, (alkyl, C,,
alkenyl(C, ¢)alkyl (especiallty allyl), C, ¢ alkynyl(C,4)alkyl (especially propargyl), C,.,
alkylcarbonyi or Cy alkox]ikycarbonyl (especially isobutoxycarbonyl); _ |

R’ R4 and R’ are independently selected from H.ydrogen, halogen, C, 4 alkyl, C,
alkoxy, C, 4 ﬂaloalkoxy, C,k alkylthio, C, 4 haloalkylthio, C, alkylsulfinyl, C
haloalkylsulfinyl, C, alkylsulfonyl, C, ¢ haloalkylsulfonyl, C, ¢ haloalkyl, cyano, nitro, C, 4
alkylcarbony;l, Cis alkoxycznbonyl or SF; ‘

R®is jcyano, C,4 alkyl, C, 4 haloalkyl, C, ¢ cyanoalkyl, C, alkenyl(C, ,)alkyl, C,4
alkynyl(C,o)alkyl, C,, cycloalkyl, C,, halocycloalkyl, C, , cyanocycloalkyl, C, , alkyl(C,.
peycloalkyl, C, , alkyl(C, ;)halocycloalkyl, C, ¢ cycloalkenyl, Cs; cycloalkyl(C, ¢)alkyl, C
cycloalkenyl{Cl oalkyl, C, ; haloalkenyl(C, c)alkyl, C, ; cyanoalkenyl(C, )alkyl, C 4 |
alkoxy(Cl_s)ajlkyl, C,4 alkenyloxy(C, o)alkyl, Cs¢ alkynyloxy(C,_G)alkyl, aryloxy(C, ¢)alkyl,
formyl, C,, c&'arboxyalkyl, C,, alkylcarbonyl(C, )alkyl, C, alkenylcarbonyl(C,()alkyl, C,
alkynylcarbonyl(Cl_é)alkyl, o alkoxycarbonyl(Cl_é)alkyl, C,, alkenyloxycarbonyl(C,. -
galkyl, Cy¢ ajlkyny’loxycarbenyl(C1_6)a1.ky1, aryloxycarbonyl(C, 4)alkyl, C, 4 alkylthio(C,_
oalkyl, C,, aikylsulﬁnyl(Cl_é)alkyl, C,, alkylsulfonyl(C, c)alkyl, aminocarbonyl(Cl_G)alkyl,
aminocarbonjyl(Cz_(,)alkenyI» aminocarbonyl(C, ¢)alkynyl, C, ;alkylaminocarbonyl(C, )alkyl,
di(C1_6)alkyla&ninocarbonyl C.oalkyl, C alkylaminocarbonyl(Cz_é)aIkenyl(C1_6)alky1, di(C,.
6)alkylaminoearbor1y1(C2_6)alkeny1(C1_6)alkyl, alkylaminocarbonyl(C, s)alkynyl(C, s)alkyl,
di(C,)alkylaminocarbonyl(C, ¢)alkynyl(C, s)alkyl, C,¢ alkoxycarbonyl, C, ¢ alkylcarbonyl,
aminocarbonyl, C, ¢ alkylaminocarbonyl, di(C, ¢)alkylaminocarbonyl, phenyl (optionally
substituted by halo, nitro, cj/ano, C,4 alkyl, C, ¢ haloalkyl, C, ; alkoxy or C,  haloalkoxy),
phenyl(C, y)alkyl (wherein t’ e pheny1 group is optionally substituted by halo, nitro, cyano,
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C, ¢ alkyl, C,4haloalkyl, C,, alkoxy or C, ¢ haloalkoxy), phenyl(C,_)alkenyl(C, ()alkyl,
(wherein the phenyl group is optionally substituted by halo, nitro, cyano, C, 4 alkyl, C,
haloalkyl, C, ; alkoxy, C, alkylsulfonyl or C, ¢ haloalkoxy), heteroaryl (optionally

sdbstituted by halo, nitro, cyano, C, 4 alkyl, C, 4 haloalkyl, C, 4 alkoxy, C, alkylsulfonyl ot
Cl_; haloalkoxy), heterocyclyl (optionally substituted by halo, nitro, cyano, C, ¢ alkyl, C,

haloalkyl, C, ¢ alkoxy or C, ; haloalkoxy),_heteroaryl(C,)alkyl (where the heteroaryl may })e
substituted by halo, nitro, cyano, C, ¢ alkyl, C, ¢ haloalkyl, C, alkoxy or C, haloalkoxy),o;r
heterocyclyl(C, ,)alkyl (where the heterocyclyl may be substituted by halo, cyano, C,
alkyl, C, ¢ haloalkyl, C,, alkoxy or C, 4 haloalkoxy); l

R® and R’ independently are, hydrogen, halogen, C ¢ alkyl, C, 4 haloalkyl C,
alkenyl, C, ¢ alkynyl, C, alkoxy or C, ¢ haloalkoxy;

R" is hydrogen, halogen, C, ; alkyl, C, 4 alkenyl, C, alkynyl, C, haloalkyl, C,
alkoxy, C, ¢ alkoxy (C,¢)alkyl, C, haloalkoxy, C, 4 alkylthio, C, ¢ haloalkylthio, C,

i
alkylsulfinyl, C, ¢ haloalkylsulfinyl, C, ¢ alkylsulfonyl, C, ¢ haloalkylsulfonyl, C, ; haloalkyl,
cyano, nitro, formyl, CH=NOR*, C, , alkylcarbonyl, C, , alkoxycarbonyl or SF; or togethel

R' and R" together with the atoms to which they are attached may be joined to form a ﬁve; i

six or seven-membered saturated or unsaturated ring carbocylic or heterocyclic ring which

substituted by C, ¢ alkyl, C, , haloalkyl or halogen;
R" is cyano, nitro, C, 4 alkyl, C, 4 haloalkyl, C,, cycloalkyl, C,, cycloalkyl(C,)alky

R
™

CH,(C, ¢)alkenyl, CH,(C, s)alkynyl, phenyl (optionally substituted by halo, nitro, cyano, Cl_é
alkyl, C, haloalkyl, C,4 alkoxy or C, 4 haloalkoxy) heteroaryl (optionally substituted by
halo, nitro, cyano, C, 4 alkyl, C, ¢ haloalkyl, C, ; alkoxy or C, 4 haloalkoxy), C, |
alkylcarbonyl, C, ¢ alkoxycarbonyl, C, 4 alkylamino, di(C, )alkylamino, C, ¢
alkylcarbonylamino, C, 4 alkoxycarbonylamino, C, 4 alkoxy, C, 4 alkylthio, C, ¢ alkylsulfinyl;

i

C,, alkylsulfonyl, C, 4 haloalkylthio, C, ; haloalkylsulfinyl, C, ; haloalkylsulfonyl, arylthio,
arylsulfinyl, arylsulfonyl or OCO(C, ¢)alkyl;

-R'"is hydrogen, halogen, nitro, cyano, C,, alkyl, C, 4 haloalkyl, C, cyanoalkyl, Cr!
alkenyl, C,, alkynyl, C,; cycloalkyl, C, ¢ haloalkenyl, C;, cycloalkyl(C, ()alkyl, C,. |
salkox(C, galkyl, C, ¢ alkoxycarbonyl, C, 4 alkylcarbonyl, C, ¢ alkylaminocarbonyl, di(C,.
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salkylaminocarbonyl, phen&l (optionally substituted by halo, nitro, cyano, C, 4 alkyl, C,
haloalkyl, C, alkoxy or Ci_s +haloalkoxy) or heteroaryl (optionally substituted by halo,nitro,
cyano, C,, alkyl, C, ¢ haloalkyl, C, 4 a]koxy or C, ¢ halea koxy)

R" is C, alkyl, OR® or NR¥R*;

R' is hydrogen, C,  alkyl or C, ¢ haloalkyl;

R" is hydrogen, Clj(, alkyl, C, 4 haloalkyl, C, 4 alkoxy, cyano, C, ; alkoxycarbonyl, C,.
s alkylcarbonyl or NR“R“i

R and R* indeperi‘dently are, hydrogén, C,, alkyl, CH,(C,_ haloalkyl), C,
cyanoalkyl, C, ¢ alkoxy(C,yalkyl, C, alkylthio(Cl_é)a;kyl, C, alkoxy(C, ¢)alkoxy(C, )alkyl,
phenyl(C, ,)alky! (wherein jthe phenyl group is optionailly substituted by halo, nitro, _cyémo,
C,, alkyl, C, ; haloalkyl, C;l s alkoxy or C, ¢ haloalkoxy), heteroaryl(C, )alkyl (wherein the
heteroaryl group is optionalily substituted by halo, nitro, cyano, C, 4 alkyl, C, ¢ haloalkyl, C,
alkoxy or C, ¢ haloalkoxy), heterocyclyl(C, ,)alkyl (wherein the heterocyclyl group is
optionally substituted by halo, nitro, cyano, C, ; alkyl, C, ; haloalkyl, C,  alkoxy or C, 4
haloalkoxy), or R* and R" together with the N atom to which they are attached form a five,
six or seven-membered het;erocyclic ring which may contain one or two further hetero atoms
selected from O, N or S and which may be optionally substituted by one or two C, 4 alkyl
groups; ‘ f

R?is C, ¢ alkyl or c;ptionally substituted phenyl(C, ,)alkyl;

R* and R* independently are, hydrogen, C, ; alkyl or phenyl (optionally substituted
by halo, nitro, cyano, C, 4 alkyl, C, 4 haloalkyl, C, 4 alkoxy or_Cl_6 haloalkoxy); |

R* is hydrogen or C, ; alkyl;

R is C, alkyl or éhenyl(Cl_z)alkyl (wherein the phenyl group is optionally
substituted by halo, nitro, qiyano, C, alkyl, C, < haloalkyl, C, ¢ alkoxy or C, ¢ haloalkoxy);
and | '

R* and R" independently, are, hydrogen, C,; alkyl, C;; cycloalkyl, Cy4 alkenyl, Cy
alkynyl, C,4 haloalkyl, C, 4 alkoxy(C, ¢alkyl, C alk&xycarbonyl(C,_é)alkyl, carboxy(C,.
s)alkyl or phenyl(C, ,)alkyl; or R* and R R*' together with the N atom to which they are

attached form a five, six or; seven-membered heterocyclic ring which may contain one or two
! .



10

15

20

30

PPD 50466

or two C, ¢ alkyl groups;
Preferably A'is C,, alkylene -C(O)- or C, alkyleneoxy. !
Preferably D is S or CR*=CR’, where R® and R’ are, independently, hydrogen,

halogen, C, ¢ alkyl, C, 4 haloalkyl C, 4 alkenyl, C,, alkynyl, C, ; alkoxy or C, ¢ haloalkoxy.
Preferably E is N or CR" where R' is hydrogen, halogen, C,4 alkyl, C, 4 haloalky!l!

C, alkoxy, C, ¢ haloalkoxy, Cl‘_6 alkoxy (C,¢)alkyl, C, 4 alkylthio or SF;; or R' and R"

14

further hetero atoms selected from O, N or S and which may be optionally substituted by one

A

together with the atoms to which they are attached form a benzene ring optionally substituted

by C, ¢ alkyl, C, ¢ haloalkyl or halogen.

A preferred value of M is N(R*")C(=0) where N is the atom of attachment to the ring
1

containing E and D; and R®' is hydrogen, C, salkyl, C,, alkoxy(C, )alkyl, benzyloxymethyl
or benzoyloxymethyl.

Preferably Y is O

Preferably J is N or CR" where R" is hydrogen, C, alkyl, C, haloalkyl, cyano,

halogen or nitro.

R' s preferably hydrogen, halogen, C, alkyl, C, alkenyl, C, 4 haloalkyl, C, alkoxy,

C,  haloalkoxy, C, alkylthio, C, 4 haloalkylthio, C, , cycloalkyl, cyano, nitro or SFi;
Preferably R?, R*and R’ are independently hydrogen, C,; alkyl or halogen.
RS is preferably C,, alkyl, C, c haloalkyl, C, 4 cyanoalkyl, C,, alkenyl(C, ()alkyl, Cz_i6
alkynyl (C,g)alkyl, C;, cycloalkyl, C,, halocycloalkyl, C;, cyanocycloalkyl, C, ; alkyl(C;_ !
;cycloalkyl, C, ;alkyl(C; )halocycloalkyl, C, ¢ cycloalkenyl, C, , cycloalkyl(C, (alkyl, CS_;
cycloalkenyl(C,4)alkyl, C, ¢ haloalkenyl(C, ()alkyl, C, ; cyanoalkenyl(C, oalkyl, C, ¢

alkoxy(C,¢)alkyl, C, alkenyloxy(C, s)alkyl, C, alkynyloxy(C,)alkyl, aryloxy(C, c)alkyl,

C, ¢ carboxyalkyl, C, 4 alkylcarbonyl(C, ¢)alkyl, C, ¢ alkenylcarbonyl(C, )alkyl, C,

alkynylcarbonyl(C,_6)étlky1, C,¢ alkoxycarbonyl(C, o)alkyl, C, alkenyloxycarbonyl(C,.
oalkyl, C, 4 alkynyloxycarbonyl(C, ()alkyl, aryloxycarbonyl(C, c)alkyl, C, ¢ alkylthio(C,.
o)alkyl, C, ¢ alkylsulfinyl(C, o)alkyl, C, alkylsulfonyl(C, c)alkyl, aminocarbonyl(C, c)alkyl,

aminocarbonyl(C, ()alkenyl, aminocarbonyl(C, c)alkynyl, C, ¢ alkylaminocarbonyl(C, Jalkyl,

1
di(C, ¢)alkylaminocarbonyl(C, 4)alkyl, C, 4 alkylaminocarbonyl(C, ()alkenyl(C, c)alkyl, di(C,.
gJalkylaminocarbonyl(C, s)alkenyl(C,)alkyl, alkylaminocarbonyl(C, c)alkynyl(C, 4)alkyl,
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di(C, ¢)alkylaminocarbonyl(C, ¢)alkynyl(C, c)alkyl, phenyl (optionally substituted by halo,
nitro, cyano, C, ¢ alkyl, C, ¢ haloalkyl, C, élkoxy or C, haloalkoxy), phenyl(C, ,)alkyl
(wherein the phenyl group 1s optionally substituted by halo, nitro, cyano, Cisalkyl, C 4
haloalkyl, C, 4 allloxy or C, 4 haloalkoxy), phenyl(C,,)alkenyl(C, 4)alkyl, (wherein the
phenyl group is optionally substituted by halo, nitro, cyano, C,, alkyl, C, 4 haloalkyl, C,
alkoxy, C, 4 alkylsulfonyl ‘oir C, haloalkoxy), heteroaryl (optionally substituted by halo, ‘
nitro, cyano, C, 4 alkyl, C ¢ é;}haloalkyl, C, alkoxy or C, 4 haloalkoxy), heterocyclyl (wherein
the heterocyclyl group is oﬁtionally substituted by halo, nitro, cyano, C, 4 alkyl, C
haloalkyl, C, 6 alkoxy or Cljé haloalkoxy), heteroaryl(C,_)alkyl (wherein the heteroaryl group
is optionally substituted by ﬂ&xalo, nitro, cyano, C, ¢ alkyl, C, ; haloalkyl, C, ; alkoxy, C
alkylsulfonyl‘ or C ¢ haloalk&oxy)or heterocyclyl(C,,)alkyl (wherein the heterocyclyl group is
optionally substituted by hailo, nitro, cyano, C, alkyl, C, ¢ haloalkyl, C, ¢ alkoxy or C, 4

haloalkoxy); '

More preferred optic}nally substituted rings of formula
R1 v
. N\D)\Z v

where Z represents the point of attachment to M ‘

include optionally substitutéd isothiazolyl, optionally sf;ubstituted pyridyl, optionally
substituted pyrimidinyl, optionally substituted quinazolz.inyl and optionally substituted
quinolinyl groups in which f[he optional substituents aré chosen from halo, C, ; alkyl, C,
haloalkyl, C, 4 alkoxy, C, 4 alkoxy(C, ¢)alkyl or C, halci;)alkoxy.

Most preferred optionally substituted rings of férmula
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are

Cl

More preferably A is CH, or CH,0, even more preferably CH,.
5 It is more preferred that M is NR’'C(=0), where R*' is hydrogen, C,,alkyl, C,,

f
i

alkoxy (C,,)alkyl, benzyloxymethyl or benzoyloxymethyl. It is especially preferred that R?!

is hydrogen, ethyl, ethoxymethyl, allyl or propargyl
It is more preferred that R’, R* and R’ are independently, hydrogen, or halogen
(especially fluorine); it is especially preferred that each of R’, R* and R’ is hydrogen.
10 More preferably Jis N or CR" where R"is hydrogen, methyl, or halogen !
More preferably R®is C, 4 alkyl, C, haloalkyl, C,; cyanoalkyl, C,, cycloalkyl, C,_3‘
alkyl (C;,) cycloalkyl, C, 4 alkoxy (C, 4) alkyl, heterocyclic (optionally substituted by halo,

nitro, cyano, C, ¢ alkyl, C, ¢ haloalkyl, C, 4 alkoxy or C, ¢ haloalkoxy), pheny! (optionally

substituted by halogen, C, ¢ alkyl, C, ; haloalkyl, C, 4 alkoxy, nitro, cyano or C, 4
15 alkylsulfonyl) or heteroaryl (optionally substituted by halogen, C, alkyl, C, ¢ haloalkyl, Cls
alkoxy, nitro, cyano or C, ¢ alkylsulfonyl)
Particularly preferred values of Rq are C, alkyl, C, ¢ haloalkyl, C, calkoxy(C, )alkyl
C ;.cycloalkyl or C,, cycloalkyl(C, ,)alkyl.
Particularly preferred values of the group:

20
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are

| 5 | 14 '
T | R R
/N\ 6 = N 6 X =
_ N7R _ N-R /N—RG
X7 D N X XN =N ‘

where X represents the position of attachment of A to the ring.

5 The compounds of the following Tables illustrate compounds of the invention. Table

1 provides compounds of the formula (1A”):

10

where R*!) A and R® are as defined in Table 1,
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TABLE 1
Compound No. R | A R’
1.1 H CHp CHCHpCH3. :
1.2 H CHp CHj .
1.3 H CHj para-fluorobenzy
1.4 H CHj CH,CF,
1.5 H CHy (CHp)4CH3
1.6 H CHp 2-chloro-4-triﬂuoré>—
methylphenyl
1.7 H CHp CH(CH3)CH2CH:?5
I3 H CH, CHL,CH;
T H CH, SO |
1.10 CH,CH3 CHj CH»CHyCHj3
1.11 CH,OCHCH3 CHjp CH,CH,CHj3
1.12 H CHy 4-triﬂu0romethylphe;nyl
1.13 H CH(CH»CHCH(CH3) CH2CH2CH(CH3),
2) |
1.14 H CHp CHpCF,OCH3 [
1.15 H CHyp CH,CHpCH(CH3 )
1.16 H CHp CHCH(CH3 )

Table 2 provides compounds of the formula (1B”)
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TABLE 2
Compound No. ; R A R
2.1 } H CHjp - CHpCH,CHj3
2.2 : H CHy CHj
23 : H : CHZ para-fluorobenzy]
74 H . CH,CE3
25 ; H CH, (CH7)4CH;
2.6 : H CHy 2-chloro-4-trifluoro-
i ‘ methylphenyl
27 —H i CH{CH;)CHLCH;
2.8 ~ H CHz CHpCHj3
29 ( H CHy CH,C(CH3 )3
2.10 CH,CH;3 CH, CH,CH,CH;
211 CH,0CHL Ol CHy CH,CH,CH3
2.12 | H CHZ 4-trifluoromethylphenyl
213 # H CH(CILCH,CH(CI) | CH,CH,CH(CHS),
| E 2)
2.14 TH CHy CH,CF,0CH;3
2.15 H CHy CH,CH>CH(CH3)
2.16 T H CH, CH,CH(CH3),
217 T H CH, COCH
5  Table 3 provides compounds of the formula 1ce):
\ o o r
} 7 O /@:N\
NG WL N
ST ONT A - N
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TABLE 3
Compound No. R | A R®
3.1 H CHp CH_zCHzCH3
3.2 H CHp ‘ CH3
33 H CHy para-fluorobenzyl
34 H -CHy CH)CF3
3.5 H CH; (CHp)4CH3 |
3.6 H CHp 2-chloro-4-trifluro- ;
| methylphenyl %
3.7 H CHjp CH(CH3)CH2CH3 1
38 H CH, CH,CH; f
3.9 H CHp CHC(CH3)3 |
3.10 CH,CHj3 CHp CHpCH,CHj3
3.11 CHyOCH,CH3 CHp CH,CHpCHj3
3.12 H CHjp 4-trifluoromethyl-
phenyl .

3.13 H CH(CHCH»CH(CH3)7) CHQCHQCH(CH3)2..I
314 E CH, CH,CF,0CH3
315 H CH, CH,CH,CH(CH3)3
3.16 H CHp CH»CH(CH3); §
3.17 H CHp COCH3 ’[

Table 4 provides compounds of the formula (1D”)

t
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TABLE4 |
Compound No. [ R* | A R®
71 T H CHy CH,CH,CH;
42 H CH, CH;
43 . H CHy para-fluorobenzyl
iq T H i, CH,CH;
4s TH CHy (CH)4CH;z
46 H CH, 2-chloro-4-
| 5 trifluoromethylphenyl
47 TH CH, CH(CH3)CH,CH;
i3 TH CH; CH,CH;
79 W i, CH,C(CHA)3
410 CHyCH T CH CH,CH,CHjz
4.11 CHpOCH,CH;3 CHp CHpCH,CH3
4.12 H CHQ 4-trifluoromethylphenyl
413 T H CH(CH,CH,CH(CH3) | CH,CH,CH(CH3);
| )
4.14 H CHp CH,CF,OCH3
ST —H CH, CH,CH,CH(CH3),
416 ~ H CH, CH,CH(CH3),

Table 5 provides compounds of the formula (1E’)

10
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TABLE 5
Compound No. R* A R®
51 CH,CH, H CH,CH,CH,
52 CH,O0CH,CH, o T CH,CH,CH,

The following abbreviations are used throughout this description:

m.p. = melting point . ppm = parts per million
s = singlet br = broad
d = doublet- dd = doublet of doublets
t = triplet q = quartet

m = multiplet

Table 6 shows selected NMR data, all with CDC1;, as the solvent (unless otherwise stated; if

a mixture of solvents is present, this is indicated as, for example (CDC1, / dg-DMSO)), (no

attempt is made to list all characterising data in all cases) for compounds of tables 1 - 5

TABLE 6
Compound No. 1H NMR & ppm (CDC]; unless stated)

1.1 | 1.0 (t, 3H); 2.15 (m, 2H);2.35 (s, 3H); 4.0 (s, 2H); 4.7(t, 2H); 7.35
(dd, 1H); 7.85 (d, 1H); 7.95 (d, 1H); 8.15 (br, 1H)

12 2.35(s, 3H); 4.0 (s, 2H); 4.5 (s, 3H); 7.35 (dd, 1H); 7.8 (d, 1H); 7.9
(d, 1H); 8.05 (br, 1H)

1.3 (dg-DMSO): 2.35 (s, 3H); 4.05 (s, 2H); 5.8 (s, 2H) 7.0 (rﬁ, 2H); 7.4
(m, 3H); 7.8 (m, 2H): 10.9 (br, 1H)
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! TABLE 6 (Continued)
Compound No. )I 1H NMR 8 ppm (CDCI, unless stated) _.

14 | 2.4 (s, 3H), 4.0 (5, 260; 5.3 (9, 200), 74 (44, 1H) 785 (4, IH); 7.95

| (d, 1H); 8.15 (br, 1H) |

15 0,9 (1, 3H); 135 (m, 4H); 2.15 (m, 20); 2.4 s, 3H): 4.05 (s, 28,
4.7 (t, 2H); 7.35 (dd, 1H); 7.85 (d, 2H); 7.9 (d, 2H); 8.15 (br, 1H)

16 274 (s, 3H); 4.05 (s, 2H); 7.45 (ad, 1H); 7.75 (ad, 1H); 7.95 (m,

| 31}\{); 8.05 (m, 1H); 8.2 (br, 1H)

17 0.85 (t, 3H); 1.7 (d, 3H); 2.0-2.2 (m, 2H); 2.35 (5, 3H); 4.0(s, 2H);
4.9 (m, 1H); 7.3 (dd, 1H); 7.85 (d, 1H); 7.9 (d, 1H); 8.15 (br, 1H)

18 1.?5 (t, 3H); 2.35 (s, 3H); 4.0 (s, 2H); 4.8(q, 2H); 7.35 (dd, 1H); 7.8
(b, 1H); 7.9 (d, 1H); 8.1 (br, 1H)

1.9 l.bS (s, 9H); 2.4(s, 3H); 4.05 (s, 2H); 4.55 (s, 2H); 7.35 (dd, 1H);

, 7.85 (br, 1H); 7.95(d, 1H); 8.15 (br, 1H)

10 [ 095 (L3 12 (¢ 38), 2.13 (m, 20, 2.5 (s, 310 3.65 (br, 20,
3.8 (br, 2H); 4.65 (t, 2H); 7.15 (br, 1H); 7.5 (br, 1H): 7.78 (dd,
1H) - |

111 o.és (t, 3H); 1.2 (t, 3H); 2.1 (m, 2H); 2.5 (s, 3H); 3.6 (q, 2H) 3.7
(b:r, 2H); 4.7 (t, 2H); 5.2 (br, ZH); 7.15 (br, 1H); 7.55 (br, 1H); 7.8
(d,r]? 1H) |

112 2.4 (s, 3H); 4.1 (s, 2H); 7.5 (m, 1H); 7.8-7.9 (m, 4H); 8.5(br, 2H); |
10:35 (s, 1H) |

113 0.88 (dd, 6H); 1.0 (d, 6H); 1.62 (m, 4H); 2.0 (m, 2H); 2.32 (m 2H);
2.§6 (s, 3H); 3.77 (dd; 1H); 4.77 (dd, 2H); 7.37 (dd, 1H); 7.83 (s,
lﬁ); 7.9 (d, 1H); 8.06 (s, 1H) ! '

114 239 (s, 3H); 3.61 (s, 3H); 4.03 (s, 2H); 5.19 (1, 2H) 7.40 (ad, 1H);
7.8%8 (s, 1H); 7.97 (d, 1H); 8.16 (s, 1H)
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TABLE 6 (Continued)
Compound No. 1H NMR § ppm (CDCI; unless stated)

.15 . 1.0 (d, 6H); 2.03 (q, 2H); 2.17 (s, 3H); 2.37 (m, 1H); 4.0 (s, 2H);
4.77 (dd, 2H); 7.34 (dd, 1H); 7.83 (s, 1H); 7.92 (d, 1H); 8.16 (s,
1H)

1.16 1.0 (d, 6H); 2.37 (s, 3H); 2.54 (m, 1H); 4.03 (s, 2H); 4.56 (d, 2H);
7.36 (dd, iH); 7.84 (s, 1H); 7.94 (d, 1H)

2.1

2.2 2.35 (s, 3H); 4.1 (s, 2H); 4.23 (s, 3H); 7.3(d, 1H); 7.55 (d, 1H):
8.1 (d, 1H); 8.3 (br, 1H) '

23

2.4 2.4 (s, 3H); 4.1 (s, 2H); 5.25 (g, 1H); 7.6 (m, 2H); 8.1 (br, 1H);
8.25 (br, 1H)

25 |

26 |

|

2.8 {

2.9 {

2.10 L

2.11 T

2.12 L

2.13 i

2.14 ;

2.15 *

2.16

217 2.40(s, 3H); 3.03 (s, 3H); 4.09 (s, 2H); 7.66 (dd, 2H); 8.10 (d, 1H);
8.2 (br, 1H); 8.34 (d, 1H) |
31
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TABLE 6 (Continued)

Compound No.

1 1H NMR 6 ppm (CDCI, unless stated) .

32 235 (s, 3H); 4.1 (s, 2H); 4.3 (5, 3H); 7.55 (m, 2H); 8.0 (d, 1H);
8.3(br, 1H) |

33 -

34 2.‘?4 (s, 3H); 4.05 (5, 2H); 7.4 (ad, TH); 7.6 (4, 1H). 8.15 (4, 1HD): 8.3
(br, 1H) |

35

37

38

s

3.10 "

3.11

3.12

3.13 ;

314 |

315 :

o _ _

317 240 (s, 30; 3.03 (5, 360 210 (5, 2H); 7.52 (dd, 28D; 8.19 (4, 11D)
8.2 (br, 1 H); 8.3 (d, 1H)

a1 1.0 (t, 3H); 1.25 (t, 3H); 2.15 (m, 2H); 2.85 (q, 200); 3.95 (5, 25);
4.7 (t, 2H); 7.35 (m, 1H) 7.85 (br, 1H); 7.95 (d, 1H); 7.95 (br, 1H);
82(d, 1H); 8.35(d, 1H)

72 ,

i3

44
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TABLE 6 (Continued)

Compound No. 1H NMR 3 ppm (CDCI, unless stated)

4.5

4.6

4.7

4.8

4.9

a0

11 - —

412

4.13 ‘

414

4.15

4.16

5.1 0.95 (t, 3H); 1.4 (t, 30); 2.12 (m, 2H); 2.5 (s, 3HY; 3.9 (g, 2H); 4.
(s, 2H), 4.65 (t, 2H); 7.42 (dd, 1H); 7.8 (br, 1H); 7.81 (br, 1H)

139]

52 7095 (5, 30); 1.15 (;, 3H); 2.1 (m, 2H); 2.55 (5, 3H); 3.5 (q, 2H); 4.2
|
(s, 2H); 4.7 (t, 2H); 5.2 (s, 2H); 7.4 (dd, 1H); 7.8 (m, 2H) |

The compounds of the invention may be made in a variety of ways. For example, a%s
shown in Scheme 1, compounds (I) wherein Y is O and A is alkylene, alkenylene, ',
alkylenoxy, alkylenamino or alkylenethio may be prepared by reacting amine (II) with an ‘
appropriate carboxylic ester (IIT) (X = alkoxy or aryloxy) or with a carboxylic acid (III, X :
OH) in the presence of a known coupling agent such as 1,3-dicyclohexylcarbodiimide or 1~i
(3-dimethylaminopropyl)-3-ethylcarbodiimide. Alternatively the carboxylic acid may first be
converted to an acid chloride, anhydride or chloroformate suitable for reaction with an amine

to form an amide; such procedures are well known to those skilled in the art and are
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|
described, for example in J. iMarch, Advanced Organic Chemistry, Third Edition, John Wiley

and Sons, New York, 1985, ?pps 370-376 and references; therein.

Scheme 1

R % R3 R R R Y R R R®
Y N Y ™
H- :
N7 NT /k N
\

am ‘ (1) @

Amines (I) are knoxi/vn compounds, or may be prepared from commercially available
starting materials by methods described in the literature (see, for example, C. Oliver Kappe,
Robert Flammang, and Curt: Wentrup, Heterocycles, Vol. 37, No. 3, 1615, (1994), A. Adams
and R. Slack, J. Chem. Soc.,:3061, (1959) and Ronald E Hackler, Kenneth W. Burow, Jr.,
Sylvester V. Kaster and Dav?id I. Wickiser, J. Heterocyclic Chem, 26, 1575, (1989), Ronald E
Hackler, Glen P Jourdan, Pe!ter L Johnson, Brian R Thoreen and Jack G Samaritoni, PCT
Int. Appl., WO9304580 Al, and references therein). |

The syntheses of sul%stituted benzotriazoles and indazoles is described in the
chemical literature (see, for éxmple Alan R. Katritsky and Charles W. Rees, Comprehensive
Heterocyclic Chemistry, Persgamon Press, 1984; Christoph Ruchardt and Volker Hassmann,
Liebis Ann. Chem., 1980, 908; Jean-Jacques Vandenbossche and Alain Lagrange, Eur. Pat.
Appl., EP904769; F Halley and X. Sava, Synth. Commun. 1997, 27 (7), 1199; Donald R.
James, Don R, Baker, Steveril D. Mielich, William J. Michaely, Steven Fitzjohn, Christopher
G. Knudsen, Christopher Ma?thews and John M. Gerdes, PCT Int. Appl., W0O9318008 A1,
Donald Richard James and ﬁaymond Anthony Felix, PQT Int. Appl., W09425446 Al)and
similar methods may be used to preparé Compounds (I1I) starting from appropriately
substituted anilines, as deta1led in the e\perlmental sectlon Alternatively, halobenzotriazoles
and haloindazoles (espemally where the halogen is bromo or iodo), which may be prepared
by the above methods, may be converted into Compounds (III) via procedures involving

transition-metal catalysed trzinsfonnations analogous to Ti.hose described by Nitya G. Kundu
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et al., Tetrahedron, 53 (39), 13397, (1997), Takao Sakamoto et al. Heterocycles, 36 (11),
2509 (1993), Motoi Kawatsura and John F. Hartwig, JACS, 1999, 121, 1473, and others.

A compound of formula (I), wherein Y is sulphur, may be prepared by reacting a

compound of formula (I), wherein Y is oxygen, with a suitable thionating agent such as 2,4-

bis(4-rhethox‘yphenyl)~1 ,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson’s reagent), 2,4-

bis(methylthio)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Davy reagent methyl), 2,4-
bis(para-tolyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Davy reagent p-tolyl) or -
phosphorus pentasulfide in a suitable solvent such as toluene or fluorobenzene.
Compounds of formula (IV) may be made from (V) by treatment with N,N-
dimethylformamide dialkyl acetal in a suitable solvent such as toluene or N,N-
dimethylformamide. Frequently this reaction produces a mixture of E and Z isomers which
are sometimes separable by standard techniques such as flash column chromatography andi

recrystallisation. This invention covers isolated isomers together with mixtures of isomers.

Compounds (IV) may be treated subsequently with amines (HNRaRb) to give
Compounds (VI); ‘compounds (V) may be treated in an analogous manner with

trialkylorthoformates (HC(ORd);) to afford Compounds (VII):
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Compounds (1), wh]’erein R’ is hydrogen, may be treated with an optionally
substituted alkylating agent( (such as an alkyl halide, chloromethylether, dialkyl sulfate or

trialkyloxonium salt) optioﬁally in the presence of a base to give additional compounds (1)

wherein R* is optionally substltuted alkyl which form a further part of this invention. When

Y is O, this reactlon usually produces a mixture of isomeric products (I) and (VIII). In

contrast, when Y is S, (IX) is the predominant product !

RS X R . R 5
)l\ R /1L Ny R >/\ & Y’ i Na/ a
\:N A N N\D \ ?‘\ N
Pt O N g ) <L J
@O ‘;1 (Vi (IX)

Comf;ounds of fom{x‘ula (VIII) are novel, and as such form a further aspect of the

|

invention. Certain of these compounds also possess insecticidal and fungicidal activity

Those skilled in the art will recognise that analogous reactions involving
sulfenylation, sulfonylation-and acylation are possible when Y is O.

Compounds (I) wher;e R’! is alkoxymethyl or acyloxymethyl, may also be prepared
from Compound (I) where RS' is hydrogen by sequentiajl reaction with formaldehyde and an
alkylating or acylating agent. | |

Additional compounds (I) may be prepared from (I) where R’' is hydrogen by
reaction with hydroxymethylbenzotriazole or benzotriazoles and aldehydes according to the
method of A.R. Katritzky et al., J. Org. Chem., (1993), 58, 2086.

Compounds (IX), Y = S may be reacted with alcohols, amines, O-alkylhydroxyl-
amines and hydrazines, opticimally in the presence of a mercuric salt (such as mercuric

chloride), according to knov{m procedures to give compounds (X) and (XI) respectively:
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where Re is H, optionally substituted alkyl, alkenyl or alkynyl, Rf is substituted alkyl,

PPD 50466

. |
alkenyl alkynyl, amino, substituted amino or alkoxy and Rg is optionally substituted alkyl,
alkenyl or alkynyl.

Compounds (X) where Re is hydrogen may be treated with an optionally substitutied

alkylating agent (such as an alkyl halide, chloromethylether, dialkyl sulfate or

trialkyloxonium salt) optionally in the presence of a base to give further Compounds (I)

)

Heteroaryl N-Oxides can be produced by methods known to the skilled person.

The compounds of formula (T) can be used to combat and control infestations of |
insect pests such as Lepidoptera, Diptera, Hemiptera, Thysanoptera, Orthoptera, Dictyopt{fera,
Coleoptera, Siphonaptera, Hymenoptera and Isoptera and also other invertebrate pests, for
example, acarine, nematode and mollusc pests. Insects, acarines, nematodes and molluscs

are hereinafter cdllectively referred to as pests. The pests which may be combated and
]

controlled by the use of the invention compounds include those pests associated with
agriculture (which term includes the growing of crops for food and fibre products),
horticulture and animal husbandry, companion animals, forestry and the storage of products

of vegetable origin (such as fruit, grain and timber); those pests associated with the damage {
of man-made structures and the transmission of diseases of man and animals; and also |

nuisance pests (such as flies).

Examples of pest species which may be controlled by the compounds of formula (lf)
include: Myzus persicae (aphid), Aphis gossypii (aphid), Aphis fabae (aphid), Lygus spp. :
(capsids), Dysdercus spp. (capsids), Nilaparvata lugens (planthopper), Nephotettixc incticeps
(leathopper), Nezara spp. (stinkbugs), Euschistus spp. (stinkbugs), Leptocorisa spp.
(stinkbugs), Frankliniella occidentalis (thrip), Thrips spp. (thrips), Leptinotarsa
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decemlineata (Colorado potato beetle), Anthonomus grandis (boll weevil), Aonidiella spp.
(scale insecté), Trialeurode]fs spp. (white flies), Bemisia tabaci (white fly), Ostrinia nubilalis
(European corn borer), Spozdoptera littoralis (cotton leéfworm), Heliothis virescens (tobacco
budworm), Helicoverpa armigera (cotton bollworm), Helicoverpa zea (cotton bollworm),x
Sylepta derogata (cotton leéf roller), Pieris brassicae (white butterﬂy), Plutella xylostella
(diamond back moth), 4 gr'(;tis spp. (cutworms), Chilo §uppressal is (rice stem borer), Locusta
migratoria (Iyocust), Chorti?cetes terminiféra (locust), Diabrotica spp. (rootworms),
Panonychus ulmi (Europeaﬁ red mite), Panonychus citri (citrus red mite), Tetranychus
urticae (two-spotted spider mite), Tetranychus cinnabdrinus (carmine spider mite),
Phyllocoptruta oleivora (citrus rust mite), Polyphagotarsonemus latus (broad mite),
Brevipalpus spp. (flat mites:), Boophilus microplus (cattle tick), Dermacentor variabilis
(American dog tick), Ctenoéephal ides felis (cat flea), Li‘iriomyza spp. (leafminer), Musca
domestica (housefly), Aedesj aegypti (mosquito), Anopheles spp. (mosquitoes), Culex spp.
(mosquitoes), Lucillia spp. éblowﬂies), Blattella germanica (cockroach), Periplaneta
americana (cockroach), Blatta orientalis (cockroach), termites of the Mastotermitidae (for
example Masrotermes spp.); the Kalotermitidae (for exémple Neotermes spp.), the

Rhinotermitidae (for example Coptotermes formosanus, Reticulitermes flavipes, R. speratu,

- R. virginicus, R. hesperus, and R. santonensis) and the Termitidae (for example Globitermes

sulphureus), Solenopsis gen{zinata (fire ant), Monomorium pharaonis (pharaoh’s ant),
Damalinia spp. and Linognc;thus spp. (biting and sucking lice), Meloidogyne spp. (root knot
nematodes), Globodera spp. and Heterodera spp. (cyst 3'nematodes), Pratylenchus spp. |
(lesion nematodes), Rhodopholus spp. (banana burrowing nematodes), Tylenchulus
spp-(citrus nematodes), Hae;monchus contortus (barber Pole worm), Caenorhabditis elegans'
(vinegar eelworm), Trichostrongylus spp. (gastro intestinal nematodes) and Deroceras

reticulatum (slug). 1

The compounds of fénnula (I) are also active fungicides and may be used to control
one or more of the following pathogens: Pyricularia oryzae (Magnaporthe grisea) on rice
and wheat and other Pyricul‘aria spp. on other hosts; Puccinia recondita, Puccinia striiformis
and other rusts on wheat, Pu:ccinia hordei, Puccinia striiformis and other rusts on barley, and

rusts on other hosts (for exa{mple turf, rye, coffee, pears, apples, peanuts, sugar beet,
!
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vegetables and ornamental plants); Erysiphe cichoracearum on cucurbits (for example
melon); Erysiphe graminis (powdery mildew) on barley, wheat, rye and turf and other
powdery mildews on various hosts, such as Sphaerotheca macularis on hops, Sphaerotheca

Jusca (Sphaefothéca fuliginea) on cucurbits (for example cucumber), Leveillula taurica on

necator on vines; Cochliobolus spp., Helminthosporium spp.,._Drechslera spp. (Pyrenophora
. : i
Spp.), Rhynchosporium spp., Mycosphaerella graminicola (Septoria tritici) and

)
Phaeosphaeria nodorum (Stagonospora nodorum or Septoria nodorum), ;
Pseudocercosporella herpotrichoides and Gaeumannomyces graminis on cereals (for ‘
example wheat, barley, rye), turf and other hosts; Cercospora arachidicola and E
Cercosporidium personatum on peanuts and other Cercospora spp. on other hosts, for
example sugar beet, bananas, soya beans and rice; Botrytis cinerea (grey mould) on t'ornatcI es,
strawberries, vegetables, vines and other hosts and other Botrytis spp. on other hosts;
AZternaria spp. on vegetables (for example carrots), oil-seed rape, apples, tomatoes, potatoes,
cereals (for example wheat) and other hosts; Venturia spp. (including Venturia inaequalis
(scab)) on apples, pears, stone fruit, tree nuts and other hosts; Cladosporium spp. on a range

of hosts including cereals (for example wheat) and tomatoes; Monilinia spp. on stone fruit,

tree nuts and other hosts; Didymella spp. on tomatoes, turf, wheat, cucurbits and other hosts;

2

Phoma spp. on oil-seed rape, tuff, rice, potatoes, wheat and other hosts; Aspergilfus spp. and
Aureobasidium spp. on wheat, lumber and other hosts; Ascochyta spp. on peas, wheat, barley

and other hosts; Stemphylium spp. (Pleospora spp.) on apples, pears, onions and other hosts;

!
summer diseases (for example bitter rot (Glomerella cingulata), black rot or frogeye leaf s;?ot

(Botryosphaeria obtusa), Brooks fruit spot (Mycosphaerella pomi), Cedar apple rust }
(Gymnosporangium juniperi-virginianae), sooty blotch (Gloeodes pomigena), flyspeck 1
(Schizothyrium pomi) and white rot (Botryosphaeria dothidea)) on apples and pears; :
Plasmopara viticola on vines; other downy mildews, such as Bremia lactucae on lettuce,
Peronospora spp. on soybeans, tobacco, onions and other hosts, Pseudoperonospora humuli
on hops and Pseudoperonospora cubensis on cucurbits; Pythium spp. (including Pythium

ultimumy) on turf and other hosts; Phytophthora infestans on potatoes and tomatoes and other

Phytophthora spp. on vegetables, strawberries, avocado, pepper, ornamentals, tobacco,
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cocoa and other hosts; 7 ha;?zatephorus cucumeris on rice and turf and other Rhizoctonia spp.
on various hosts such as wheat and barley, peanuts, vegetables, cotton and turf; Sclerotinia
spp. on turf, peanuts, potatdes, oil-seed rape and other ﬁosts; Sclerotium spp. on turf, peanuts
and other hosts; Gibberella fujikuroi on rice; Colletotri}:hitm spp. on a range of hosts
including turf, coffee and v;egetables; Laetisaria fuciformis on turf; Mycosphaerella spp. on
bananas, peanuts, citrus, pe%:ans, papaya and other hosts; Diaportﬁ; Spp. on citrus, soybean,
melon, pears, lupin and oth{jer hosts; Elsinoe spp. on citrﬁs, vines, olives, pecans, roses and “ _
other hosts; Verticillium spf:>. on a range of hosts including hops, potatoes and tomatoes;
Pyrenopeziza spp. on oil—seéd rape and other hosts; Oncobasidium theobromae on cocoa
causing vascular streak dieback; Fusarium spp., Typhuh spp., Microdochium nivale,
Ustilago spp., Urocystis spf)., Tilletia spp. and Claviceps purpurea on a variety of hosts but
particularly wheat, barley, turf and maize; Ramularia spp. on sugar beet, barley and other
hosts; post-harvest diseasesiparticularly of fruit (for example Penicillium digitatum,
Penicillium italicum and Trf&'choderma viride on oranges, Colletotrichum musae and
Gloeosporium musarum on’bananas and Botrytis cinerea on grapes); other pathogens on
vines, notably Eutypa lata, Guignardia bidwellii, Phelljz'rzus igniarus, Phomopsis viticola,
Pseudopeziza tracheiphila e;nd Stereum hirsutum, othef pathogens on trees (for example
Lophodermium seditiosum) or lumber, notably Cephaloascus fragrans, Ceratocystis spp.,
Ophiostoma piceae, Penicz'l;lium spp., Irichoderma pseudokoningii, Trichoderma viride,
Trichoderma harzianum, As%pergillus niger, Leptographium lindbergi and Aureobasidium
pullulans; and fungal vectoxé‘s of viral diseases (for example Polymyxa graminis on cereals as
the vector of barley yellow mosaic virus (BYMYV) and Polymyxa betae on sugar beet as the
vector of rhizomania). 3 |

A compound of formula (I) may move acropetafly, basipetally or locally in plant
tissue to be active against one or more fungi. Moreovef, a compound of formula (I) may be
volatile enough to be active ?jin the vapour phase againstg one or more fungi on the plant.

The invention therefiore provides a method of combating and controlling insects,
acarines, nematodes or mollﬁscs which comprises applying an insecticidally, acaricidally,
nematicidally or mollusciciciially effective amount of a ci:ompound of formula (I), ora

composition containing a compound of formula (I), to a pest, a locus of pest, or to a plant

|
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susceptible to attack by a pest, and a method of combating and controlling fungi which
comprises applying a fungicidally effective amount of a compound of formula (1), or a
composition containing a compound of formula (1), to a plant, to a seed of a plant, to the
locus otj the plant or seed, to soil or to any other growth medium (for example a nutrient
solution). The compounds of formula (I) are preferably used against insects, acarines,
nematodes or fungi. |

The term "plant” as used hérein includes seedlings, bushes and trees. Furthermore,
the fungicidal method of the invention includes protectant, curative, systemic, eradicant and
antisporulant treatments.

As fungicides, the compounds of formula (1) are preferably used for agricultural,

horticultural and turfgrass purposes in the form of a composition. |
In order to apply a compound of formula () as an insecticide, acaricide, nematicide |:or
molluscicide to a pest, a locus of pest, or to a plant susceptible to attack by a pest, or, as a |
fungicide to a plant, to a seed of a plant, to the locus of the plant or seed, to soil or to any
other growth medium, a compound of formula (I) is usually formulated into a composition
which includes, in addition to the compound of formula (I), a suitable inert diluent or carrier

and, optionally, a surface active agent (SFA). SFAs are chemicals which are able to modify

the properties of an interface (for example, liquid/solid, liquid/air or liquid/liquid interfaces
by lowering the interfacial tension and thereby leading to changes in other properties (for :
example dispersion, emulsification and wetting). It is preferred that all compositions (both ‘

solid and liquid formulations) comprise, by weight, 0.0001 to 95%, more preferably 1 to

85%, for example-5 to 60%, of a compound of formula (I). The composition is generally
used for the control of pests or fungi such that a compound of formula (I) is applied at a rate |
of from 0.1g to10kg per hectare, preferably from 1g to 6kg per hectare, more preferably from
lg to 1kg per hectare.

When used in a seed dressing, a compound of formula (1) is used at a rate 0of 0.0001¢g
to 10g (for example 0.001g or 0.05g), preferably 0.005g to 10g, more preferably 0.005g to ;
4g, per kilogram of seed.

In another aspect the present invention provides an insecticidal, acaricidal,

nematicidal, molluscicidal or fungicidal composition comprising an insecticidally,
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acaricidally; nematicidally, molluscicidally or fungi¢idally effective amount of a compound
of formula (I) and a suitable carrier or diluent therefor. The composition is preferably an
insecticidal, acaricidal, nematicidal or fungicidal composition.

In a still further aspect the‘; invention provides a method of combating and controlling
pests or fungi at a locus Which comprisgs treating théj: pests or fungi or the locus of the pests
or fungi with an insecticfdally, acaricidally, nematicﬂdally, molluscicidally or fungicidally
effective amount of a cor:nposition comprising a cordpound of formula (I). The compounds
of formula (1) are preferébly used against insects, acarines, nematodes or fungi.

The compositionsi can be chosen from a number of formulation types, including
dustable powders (DP), sioluble powders (SP), water soluble granules (SG), water dispersible
granules (WG), wettable ;Zpowders (WP), granules (GR) (slow or fast release), soluble
concentrates (SL), oil miiécible liquids (OL), ultra low volume liquids (UL), emulsifiable
concentrates (EC), disper‘:sible concentrates (DC), emulsions (both oil in water (EW) and
water in oil (EO)), micro-emulsions (ME), suspension concentrates (SC), aerosols,
fogging/ smoke formulations, capsule suspensions (CS) and seed treatment formulations.
The formulation type choisen in any instance will depend upon the particular purpose
envisaged and the physic%;l, chemical and biological properties of the compound of formula
. E

Dustable powders (DP) may be prepared by mixing a compound of formula (I) with
one or more solid diluents (for example natural clays, kaolin, pyrophyllite, bentonite,
alumina, montmorillonite, kieselguhr, chalk, diatomaceous éar[hs, calcium phosphates,
calcium and magnesium carbonates, sulphur, lime, flours, talc and other organic and
inorganic solid carriers) and mechanically grinding the mixture to a fine powder.

Soluble powders (SP) may be prepared by mixing a compound of formula (I) with one or
more water-soluble inorganic salts (such as sodium bicarbonate sodium carbonate or
magnesium sulphate) or one or more water-soluble orgamc solids (such as a’ polysaccharide)
and, optionally, one or m(:)re wetting agents, one or more dispersing agents or a mixture of
said agents to improve waiter dispersibility/solubility. The mixture is then ground to a fine

powder. Similar compositions may also be granulated to form water soluble granules (SG).
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Wettable powders (WP) may be prepared by mixing a compound of formula (I) with

one or more solid diluents or carriers, one or more wetting agents and, preferably, one or
more dispersing agents and, optionally, one or more suspending agents to facilitate the

dispersion in liquids. The mixture is then ground to a fine powder. Similar compositions
may also be granulated to form water dispersible granules (WG).

Granules (GR) may be formied either by granulating a mixture of a compound of

formula (1) and one or more powdered solid diluents or carriers, or from pre-formed blank

granules by absorbing a compound of formula (I) (or a solution thereof, in a suitable agent)

in a porous granular material (such as pumice, attapulgite clays, fuller's earth, kieselguhr,

diatomaceous earths or ground corn cobs) or by adsorbing a compound of formula (1) (or|a

solution thereof, in a suitable agent) on to a hard core material (such as sands, silicates,
mineral carbonates, sulphates or phosphates) and drying if necessary. Agents which are
commonly used to aid absorption or adsorption include solvents (such as aliphatic and

aromatic petroleum solvents, alcohols, ethers, ketones and esters) and sticking agents (su¢

h

as polyvinyl acetates, polyvinyl alcohols, dextrins, sugars and vegetable oils). One or mare

other additives may also be included in granules (for example an emulsifying agent, wetting

agent or dispersing agent).

- Dispersible Concentrates (DC) may be prepared by dissolving a compound of

formula (I) in water or an organic solvent, such as a ketone, alcohol or glycol ether. These

solutions may contain a surface active agent (for example to improve water dilution or
prevent crystallisation in a spray tank).
Emulsifiable concentrates (EC) or oil-in-water emulsions (EW) may be prepared b

dissolving a compound of formula (I) in an organic solvent (optionally containing one or

more wetting agents, one or more emulsifying agents or a mixture of said agents). Suitable

organic solvents for use in ECs include aromatic hydrocarbons (such as alkylbenzenes or

y

alkylnaphthalenes, exemplified by SOLVESSO 100, SOLVESSO 150 and SOLVESSO 200;

SOLVESSO is a Registered Trade Mark), ketones (such as cyclohexanone or
methylcyclohekanone) and alcohols (such as benzyl alcohol, furfuryl alcohol or butanol),
N-alkylpyrroliddnes (such as N-methylpyrrolidone or N-octylpyrrolidone), dimethyl amid
of fatty acids (such as C,-C,, fa_tty acid dimethylamide) Iand chlorinated hydrocarbons. Ax

€S
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EC product may spontaneou%ly emulsify on addition to water, to produce an emulsion with
sufficient stability to allow spray application through appropriate equipment. Preparation of
an EW involves obtaining a éompound of formula (I) either as a liquid (if it is not a liquid at

room temperature, it may be melted at a reasonable temperature, typically below 70°C) or in

" solution (by dissolving it in an appropriate solvent) and then emulsifiying the resultant liquid

or solution into water contain:ing one or more SFAs, under high shear, to produce an
emulsion. Suitable solvents %’or use in EWS include vegetable oils, chlorinated hydrocarbons
(such as chlorobenzenes), ar&matic solvents (such as alkylbénzénes or alkylnaphthalenes)
and other appropriate organié solvents which have a low solubility in water.

Microemulsions (ME) may be prepared by mixiné water with a blend of one or more
solvents with qne or more SFAs, to produce spontaneously a thermodynamically staEle
isotropic liquid formulation. iA compound of formula (I)is present initially in either the
water or the solvent/SFA bler%xd. Suitable solvents for use in MEs include those hereinbefore
described for use in in ECs of in EWs. An ME may be either an oil-in-water or a water-in-oil
system (which system is present may be determined by cbnductivity measurements) and may
be suitable for mixing water-soluble and oil-soluble pesticides in the same formulation. An
ME is suitable for dilution into water, either remaining as a microemulsion or forming a
conventional oil-in-water emt{ﬂsion.

Suspension concentrates (SC) may comprise aqueous or non-aqueous suspensions of
finely divided insoluble solid particles of a compound of formula (I). SCs may be prepared
by ball or bead milling the solid compound of formula (Iﬁ in a suitable medium, optionally
with one or more dispersing agents, to produce a fine parﬁcle suspension of the compound.
One or more wetting agents rﬁay be included in the composition and a suspending agent may -
be included to reduce the rateé at which the particles settle. Alternatively, a compound of
formula (I) may be dry milled and added to water, containing agents hereinbefore described,
to produce the desired end product. |

Aerosol formulations comprise a compound of formula (I) and a suitable propellaﬁt
(for example n-butane). A coppound of formula (I) may.also be dissolved or dispersed in a
suitable medium (for examplef water or a water miscible liquid, such as n-propanol) to

provide compositions for use in non-pressurised, hand-actuated spray pumps.
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A compound of formula (I) may be mixed in the dry state with a pyrotechnic mixture

to form a composition suitable for generating, in an enclosed space, a smoke containing the

1

compound.

U

!
|

Capsule suspensions (CS) may be prepared in a manner similar to the preparationiof

EW formulations but with an additional polymerisation stage such that an aqueous disperLion

~ of oil droplets is obtained, in which each oil droplet is encapsulated by a polymeric shell Lnd

contains a compound of formula (I) and, optionally, a carrier or diluent therefor. The [
polymeric shell may be produced by either an interfacial polyco.ndensation reaction or by I;a
coacervation procedure. The compositions may provide forrcontrolled release of the L
compound of formula (T) and they may be used for seed treatment. A compound of formula
(I) may also be formulated in a biodegradable polymeric matrix to provide a slow, control%led
release of the compound.

A composition may include one or more additives to improve the biological
performance of the composition (for example by improving wetting, retention or distribution
on surfaces; resistance to rain on treated surfaces; or uptake or mobility of a compound of ;
formula (I)). Such additives include surface active agents, spray additives based on oils, for
example certain mineral oils or natural plant oils (such as soy bean and rape seed oil), and
blends of these with other bio-enhancing adjuvants (ingredients which m;;y aid or modify the
action of a compound of formula (I)). ;

A compound of formula (I) may also be formulated for use as a seed treatment, for
example as a powder composition, including a powder for dry seed treatment (DS), a watel'
soluble powder (SS) or a water dispersible powder for slurry treatment (WS), or as a liquid
composition, including a flowable concentrate (FS), a solution (LS) or a capsule suspensiof |
(CS). The preparations of DS, SS, WS, FS and LS compositions are very similar to those bf,
respectively, DP, SP, WP, SC and DC compositions described above. Compositions for
treating seed may include an agent for assisting the adhesion of the composition to the see

|
|

Wetting agents, dispersing agents and emulsifying agents may be surface SFAs of the
|

(for example a mineral oil or a film-forming barrier).

cationic, anionic, amphoteric or non-ionic type.
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Suitable SFAs of thie cationic type include quaternary ammonium compounds (for
example cetyltrimethyl amffnonium bromide), imidazolines and amine salts.

Suitajble anionic SFjAs include alkali metals salts of fatty acids, salts of aliphatic
mor;oesters of sulphuric acid (for example sodium lauryl sulphate), salts of sulphonated

aromatic compounds (for example sodium dodecylbenzenesulphonate, calcium

Vd.(‘)decy1benzenesulphonate, butylnaphthalene sulphonate and mixtures of sodium di-

isopropyl- and tri-isopropyl-naphthalene sulphonates), ether sulphates, alcohol ether
sulphates (for example sodium laureth-3-sulphate), ether carboxylafes (for example sodium
laureth-3-carboxylate), phosphate esters (products from the reaction between one or more
fatty alcohols and phosphoric acid (predominately modo-esters) or phosphorus pentoxide
(predominately. di-esters), for example the reaction bet\:?veen lauryl alcohol and
tetraphosphoric acid; additionally these products may be ethoxylated), sulphosuccinamates,
paraffin or olefine sulphonates, taurates and lignosulphonates.

Suitable SFAs of the amphoteric type include betaines, propionates and glycinates.

Suitable SFAs of thF non-ionic type include condensation products of alkylene
oxides, such as ethylene ox:ide, propylene oxide, butylene oxide or mixt‘ures thereof, with
fatty alcoholé (such as oleyi alcohol or cetyl alcohol) or with alkylphénols (such as
octylphenol, ‘nonylphenol'oir octylcresol); partial esters derived from long chain fatty acids or
hexitol anhydrides; condenéation products of said partial esters with ethylene oxide; block
polymers (comprising ethyléne oxide and propylene oxide); alkanolamides; simple esters (for
example fatty acid polyethylene glycol esters); amine oxides (for example lauryl dimethyl
amine oxide); and lecithins. |

Suitable suspending agents include hydrophilic colloids (such as polysaccharides,
polyvinylpyrrolidone or sodium carboxymethylcellulos%e) and swelling clays (such as
bentonite or attapulgite). |

A compound of formula (I) may be applied by any of the known means of applying
pesticidal or fungicidal conjpounds. For example, it may be applied, formulated or
unformulated, to the pests gr to a locus of the pests (such as a habitat of the pests, or a
growing plant liable to infeétation by the pests) or to any part of the plant, including the

foliage, stems, branches or roots, to the seed before it is planted or to other media in which

|

1
|
!
i
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plants are growing or are to be planted (such as soil surrounding the roots, the soil generally,

paddy water or hydroponic culture systems), directly or it may be sprayed on, dusted on|

applied by dipping, applied as a cream or paste formulation, applied as a vapour or appli;ed

through distribution or incorporation of a composition (such as a granular composition or ﬁa

composii'tion packed in a water-soluble bag) in soil or an aqueous environment. i
A compound of formula (I) may also be irjjected into plants or sprayed onto ‘

vegetation using electrodynamic spraying techniques or other low volume methods, or

applied by land or aerial irrigation systems.

Compositions for use as aqueous preparations (aqueous solutions or dispersions)|are

generally supplied in the form of a concentrate containing a high proportion of the active
ingredient, the.concentrate being added to water before use. These concentrates, which r@nay
include DCs, SCs, ECs, EWs, MEs SGs, SPs, WPs, WGs and CSs, are often required to
withstand storage for prolonged periods and, after such storage, to be capable of additior; to
water to form aqueous preparations which remain homogeneous for a sufficient time to
enable them to be applied by conventional spray equipment. Such aqueous preparationsmay
contain varying amounts of a compound of formula (I) (for example 0.0001 to 10%, by
weight) depending upon the purpose for which.they are to be used. !
A compound of formula (I) may be used in mixtures with fertilisers (for example?
nitrogen-, potassium- or phosphorus-containing fertilisers). Suitable formulation types
include granules of fertiliser. The mixtures suitably contain up to 25% by weight of the

compound of formula (I).

The invention therefore also provides a fertiliser composition comprising a fertiliser

and a compound of formula (I). !

i

The compositions of this invention may contain other compounds having biological
activity, for example micronutrients or compounds having similar or complementary
fungicidal activity or which possess plant growth regulating, herbicidal, insecticidal,

nematicidal or acaricidal activity.

By including another fungicide, the resulting composition may have a broader

spectrum of activity or a greater level of intrinsic activity than the compound of formula ;(I)
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alone. Further the other fun%icide may have a synergistic effect on the fungicidal activity of
the compound of formula (I). |

The compound of formula (I) may be the sole active ingredient of the composition or
it may be admixed with one citr more additional active ingredients such as a pesticide,
ﬁiﬁgiéide, synergist, herbicid?e or plant growth regulator where appropriate. An additional
active ingredient may: provide a composition having a broader spectrum of activity or
incréased persistence at a loc{)s; synergise the activity or complement the activity (for
example by increasing the spéed of effect or overcoming irepellency) of the compound of
formula (D; or help to overcome or prevent the development of resistance to individual
components. The particular zﬁdditional active ingredient will depend upon the intended utility
of the composition. Examples of suitable pesticides include the following:
a) Pyrethroids, such as permei{:hrin, cypermethrin, fenvalerate, esfenvalerate, deltamethrin,
cyhalothrin (in particular lambda-cyhalothrin), bifenthrin, fenpropathrin, cyfluthrin,
tefluthrin, fish safe pyrethroids (for example ethofenprox)i, natural pyrethrin, tetramethrin,
s-bioallethrin, fenfluthrin, prailethin or 5-benzyl-3-furylmethyl-(E)-(1R,35)-2,2-dimethyl-
3-(2-oxothiolan-3-ylidenemethyl)cyclopropane carboxylate; |
b) Organophosphates, such as; profenofos, sulprofos, acef;hate, methyl parathion,
azinphos-methyl, demetbn-s-ﬁ%l_ethyl, hepteﬁophos, thiométon, fenamiphos, monocrotophos,
profenofos, triazophos, methafnidophos, dimethoate, phoéphamidon, malathion, chlorpyrifos,
phosalone, terbufos, fensulfothion, fonofos, phorate, phoﬁim, pirimiphos-methyl,
pirimiphos-ethyl, fenitrothion,}E fosthiazate or diazinon;
c¢) Carbamates (including aryl ;carbamates), such as pirimicarb, triazamate, cloethocarb,
carbofuran, furathiocarb, ethio;fencarb, aldicarb, thiofurox, carbosulfan, bendiocarb, |
fenobucarb, propoxur, methon%yl or oxamyl;
d) Benzoyl ureas, such as diﬂﬁbenzuron, triflumuron, hexaflumuron, flufenoxuron or .
chlorfluazuron; l
e) Organic tin compounds, such as cyhexatin, fenbutatin oxide or azocyclotin;
f) Pyrazoles, such as tebufenp}:rrad and fenpyroximate;
g) Macrolides, such as avermeg':tins or milbemycins, for example abamectin, emamectin

benzoate, ivermectin, milbemycin, spinosad or azadirachtin;

¢
I
i
I
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h) Hormones.or pheromones;
i) Organochlorine compounds such as endosulfan, benzene hexachloride, DDT, chlordane or

dieldrin; i‘

!
j) Amidines, such as chlordimeform or amitraz; ;
k) Fumigant agents, such as chloropicrin, dichloropropane, methyl bromide or metam;
1) Chloronicotinyl compounds such as imidacloprid, thiacloprid, acetamiprid, nitenpyram or
thiamethoxam; |

m) Diacylhydrazines, such as tebufenozide, chromafenozide or methoxyfenozide;
n) Dipheny! ethers, such as diofenolan or pyriproxifen;

0) Indoxacarb;

p) Chlorfenapyr; or

q) Pymetrozine.

In addition to the major chemical classes of pesticide listed above, other pesticides
having particular targets may be employed in the composition, if appropriate for the inteﬁded
utility of the composition. For instance, selective insecticides for particular crops, for
example stemborer specific insecticides (such as cartap) or hopper specific insecticides (sLxch

as buprofezin) for use in rice may be employed. Alternatively insecticides or acaricides

specific for particular insect species/stages ma)_? also be included in the compositions (for]
example acaricidal ovo-larvicides, such as clofentezine, flubenzimine, hexythiazox or
tetradifon; acaricidal motilicides, such as dicofol or propargite; acaricides, such as
bromopropylate or chlorobenzilate; or growth regulators, such as hydramethylnon,
cyromazine, methoprene, chlorfluazuron or diflubenzuron).

Examples of fungicidal compounds which may be included in the composition of yhe
invention are (E)-N-methyl-2-[2-(2,5-dimethylphenoxymethyl)phenyl]-2-methoxy-
iminoacetamide (SSF-129), 4-bromo-2-cyano-N,N-dimethyl-6-trifluoromethyl-
benzimidazole-1-sulphonamide, a-[N-(3-chloro-2,6-xylyl)-2-methoxy-

acetamido]-y-butyrolactone, 4-chloro-2-cyano-N,N-dimethyl-5-p-tolylimidazole-1-

sulfonamide (IKF-916, cyamidazosulfamid), 3-5-dichloro-N-(3-chloro-1-ethyl-1-methyl-2-
. [
oxopropyl)-4-methylbenzamide (RH-7281, zoxamide), N-allyl-4,5,-dimethyl-2-

i
s
!

trimethylsilylthiophene-3-carbovxarn.ide (MON65500), N-(1-cyano-1,2-dimethylpropyl)-2-
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(2,4—dichlor;ophenoxy)pro;:ionamide (AC382042), N-(2-methoxy-5-pyridyl)-cyclopropane
carboxamide, acibenzolar “CGA245704)', alanycarb, afdimorph, antlazine, azaconazole,
azoxystrobin, benalaxyl, bénomyl, biloxazol, bitertanol, blasticidin S, bromuconazole,

bupirimate, captafol, captan, carbendazim, carbendazim chlorhydrate, carboxin, carpropamid,

>carvone, CGA41 396, CGA41397, chinomethionate, cﬁlorothalonil, chlorozolinate,

clozylacon, copper containing compounds such as. copi)er oxychloride, copper oxyquinolate,
copper sulphate, copper tallate and Bordeaux mixture, cymoxanil, cyproconazole, cyprodinil,

debacarb, di§-2-pyridyl disuﬂphide 1,1'-dioxide, dichloﬂuanid, diclomezine, dicloran,
diethofencarb, difenoconazz‘ole, difenzoquat, diflumetorim, O,0-di-iso-propyl-S-benzyl
thiophospha‘te, dimefluazole, dimetconazole, dimethomorph, dimethirimol, diniconazole,
dinocap, dith_ianon, dodecyl dimethyl ammonium chloride, dodemorph, dodine, doguadine,
edifenphos, epoxiconazole, ethirimol, ethyl(Z)-N-benzyl-N([methyl(methyl-
thioethylideneaminooxycar;bonyl)amino]thio)-B-alaninate, etridiazole, famoxadone,
fenamidone ’(RPA407213),fenarimol, fenbuconazole, fenfuram, fenhexamid (KBR2738),
fenpiclonil, fenpropidin, fenpropimorph, fentin acetate; fentin hydroxide, ferbam, ferirnzone,
fluazinam, ﬂﬁdioxonil, flumetover, fluoroimide, fluquinconazole, flusilazole, flutolanil,
flutriafol, folpet, fuberidazole, furalaxyl, furametpyr, guazatine, nexaconazole,
hydroxyisoxézole, hyr_nexa@ole, imazalil, imibenconaiole, iminoctadine, iminoctadine
triacetate, ipéonazole, iprol:‘enfos, iprodione, iprovalicétrb (§2X0722), isopropanyl butyl
carbamate, isioprothiolane, kasugamycin, kresoxim-methyl, LY186054, LY211795,
LY248908, nlancozeb, maneb, mefenoxam, mepanipyrim, mepronil, metalaxyl, metconazole,

metiram, metiram-zinc, metominostrobin, myclobutanil, neoasozin, nickel dimethyldithio- .

carbamate, nitrothal-isopropyl, nuarimol, ofurace, organomercury compounds, oxadixyl,
oxasulfuron,‘%oxolinic acid, nxpoconazole, oxycarboxin, pefurazoate, penconazole,
pencycuron, phenazin oxidl;, phosetyl-Al, phosphorus acids, phthalide, picoxystrobin
(ZA1963), polyoxin D, pol%zram, probenazole, prochloraz, procymidone, propamocarb, prop-
iconazole, propineb, propio’tnic acid, pyrazophos, pyrifenox, pyrimethanil, pyroquilon, pyz-
oxyfur, pyrrdlnitrin, quaternary ammonium compounds, quinomethionate, quinoxyfen,

quintozene, sipconazole (F-155), sodium pentachlorophenate, spiroxamine, streptomycin,

sulphur, tebuconazole, teclcftalam, tecnazene, tetraconazole, thiabendazole, thifluzamid,
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2-(thiocyanomethylthio)benzothiazole, thiophanate-methyl, thiram, timibenconazole,

PPD 50466

tolclofos-methyl, tolylfluanid, triadimefon, triadimenol, triazbutil, triazoxide, tricyclaz@le,
tridemorph, trifloxystrobin (CGA279202), triforine, triflumizole, triticonazole, validam{ycin
A, vapam, vinclozolin, zineb and zirlam. '
. The compounds of formula (I) may be mixed with soil, peat or other rooting media
for the pro"t_gction.of pIants against seed-borne, soil-borne or foliar fungal diseases.
Exafhples of suitable synergists for use in the compositions include piperonyl !
butoxide, sesamex, safroxan and dodecyl imidazole.

Suitable herbicides and plant-growth regulators for inclusion in the compositions will

depend upon the intended target and the effect required.

An example of a rice selective herbicide which may be included is propanil. An
example of a plant growth regulator for use in cotton is PIX™, I

Some mixtures may comprise active ingredients which have significantly differéisnt
physical, chemical or biological properties such that they do not easily lend themselves|to the
same conventional formulation type. In these circumstances other formulation types may be
prepared. For example, where one active ingredient is a water insoluble scﬂid and the o:ther a
water insoluble liquid, it may nevertheless be possible to disperse.each active ingredienzt in
the same continuous aqueous phase by dispersing the solid active ingredient as a suspension
(using a preparati'on analogous to that of an SC) but dispersing the liquid active ingrediint as
an emulsion (using a preparation analogous to that of an EW). The resultant compositién is a
suspoemulsion (SE) formulation. ]

!

The invention is illustrated by the following examples.

Example 1

Preparation of Compound 1.1, N-(4-chloro-3-methylisothiazol-5-yl)-(2-propyl-
benzotriazol-5-yl)acetamide '

Step 1 '-

Preparation of methyl 4-aminophenylacetate

4-Aminophenylacetic acid (100g) was suspended in methanol (1000ml) and gaseous -
hydrogen chloride was passed through until the mixture was saturated. The mixture was

heated at 50°C for 2 hours and was then allowed to cool to room temperature. The solvént
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was evaporated.in vacuo, the residue taken up aqueous sddium bicarbonate solution and
extracted with ethyl acetate. The organic extract was washed with brine, dried over
anhydrous magnesium sulfate, filtered and the filtrate evaporated in vacuo to afford methyl

4-aminophenylacetate as a pale brown liquid.

'H NMR (CDCl,) & ppm: 3.5 T(s2 2H); 3.7 (s, 3H); 6.65 (m, 2H); 7.05 (m, 2H).

Step 2 o
Preparation of methyl 4—ace£amido-3-mitrophenylécetate

Methyl 4-aminophenylacetate (110g, 0.667mol) was added dropwise to acetic
anhydride (600ml), maintainirﬁg the temperature of the reaction mixture below 30°C by
external cooling. Once the addition was complete the miﬁture was cooled to below 10°C and
concentrated nitric acid (85 mi) was added dropwise. Once the addition of the acid was
complete, the mixture was allowed to warm to room temperature and poured onto a mixture
of ice and water. The precipitated solid was collected by filtration and dried to give methyl
4-acetamido-3-nitrophenylacefate (120g) as a pale yellowsolid. |
'H NMR (CDCl,) & ppm: 2.3 (s, 3H); 3.65 (s, 2H); 3.7 (s, 3H); 7.55 (dd, 1H); 8.1 (d, 1H); 8.7
(d, 1H); 10.3 (b; 1H). :

Step 3 ‘ |
Preparation of methyl 4-acetamido-3-aminophenylacetate

Methyl 4—acetamido-3-'pitrophenylacetate (40g, 0.159mol)) was dissolved in
methanol (400ml) and hydrogefnated at Sbar over a 5% palladium on carbon catalyst. The
catalyst was removed by filtration and the filtrate evaporated in vacuo to give methyl 4-
acetamido-3-aminophenylaceteite. |
Step 4 :
Preparation of methyl (benzotriazol-5-yl)acetate

Methyl 4-acetamido-3-eliminophenylacetate (77g, 0.373mol) was taken up in a
mixture of acetic acid (210ml) and water (210ml) and cooled to below 5°C. A solution of

sodium nitrite (38.63g, 0.559mol) in water (200ml) was added dropwise, and once the
:

I
1
i
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addition was complete the mixture was stirred for 4hours, warming slowly to room |
temperature. The mixture was diluted with ethyl acetate and the insoluble material removed
by filtration. The filtrate was washed with brine, dried over anhydrous magnesium sulfate,
ﬁltered’ and the solvent evaporated in vacuo, to give a viscous residue (51g). The residue;
was .dissolved in a solution of methanol (400ml) previously saturated with hydrogen chl(iride
and the mixture stirred for 2hours. The solvent was removed in vacuo, the residue takenup
in water, neutralised with saturated aqueous sodium bicarbonate solution and extracted V\i’ith
ethyl acetate. The organic extract was washed with brine, dried over anhydrous magnesium
sulfate, filtered and the filtrate evaporated in vacuo to afford methyl (benzotriazol-5-
ylacetate (35g) as a reddish liquid which crystallised on standing. _
'H NMR (CDCl,) § ppm: 3.7‘(5, 3H); 3.8 (s, 2H); 7.35 (d, 1H); 7.8 (b, 2H); 13.6 (b, 1H).

i
i
|

Step 5 |

Preparation of methyl (2-propylbenzotriazol-5-yl)acetate !
A solution of methyl (benzotriazol-5-yl)acetate (10g, 0.0523mol) in N,N- |

dimethylformamide was added dropwise to a chilled (ice-bath) suspension of sodium hydride

(60% dispersion in oil, 2.3g, 0.0575mol) in N,N-dimethylformamide. When the addition

was complete, the ice-bath was removed and the mixture stirred for Ihour. N-Propyl iodide
(9.78g, 0.0575mol) was added dropwise, and once the addition was complete the mixture
was stirred at room temperature for 3hours. The reaction mixture was poured onto ice/water,
and extracted with ethyl acetate. The organic extract was washed with brine, dried over
anhydrous magnesium sulfate, filtered and the filtrate evaporated in vacuo. The residue was
further purified by column chromatography to afford methyl (2-propylbenzotriazol-5- |
yl)acetate (4.8g).

'H NMR (CDCl,) & ppm: 0.9 (t, 3H); 2.1 (m, 2H); 3.7 (s, 3H); 3.8 (s, 2H); 4.65 (t, 2H); ’I7.3
(dd, 1H); 7.7 (d, 1H); 7.8 (d, 1H). i

This step also generates methyl (1-propylbenzotriazol-6-yl)acetate and methyl (1‘,-

propylbenzotriazol-5-yl)acetate which may be isolated and converted to Compounds (2.1)

i

and (3.1) respectively by procedures similar to those detailed below.
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Step 6 ;

Preparation of (2-propylbenzotriazol-5-yl)acetic acid

The acetate prepared in Step 6 above (4.8g, 0.0206mol) was dissolved in methanol

(60ml) and potassium hydr?xide flakes (1.27g, 0.0226mol) added. The mixture was refluxed

for 2hours, then cooled and% the solvent evaporated in vacuo. The residual solid was
dissolved in water and extrz:icte;d with diethyl ether. The aqueous solution was acidified to
pH1 by»addi:tion of dilute aqueous hydrochloric acid and extracted with ethyl acetate. The
ethyl acetate ‘extract was wéshed with brine, dried over anhydrous magnesium sulfate,
filtered and the filtrate evaporated in vacuo to afford (ZLpropylbenzotriazol-S-yl)acetic acid

(3.6g) as a colourless solid.i

Step 7 |
Preparation of N-(4fchlor(?-3—methyh’ls0thiazol-5-yl)—'(2-propylbenzotriazol-S-yl)-
acetamide o

The acid prepared in Step 7 (0.438g, 0.002mol) Was dissolved in dichloromethane
(Sml) and one drop of E,Ij-ciiimethyl formamide was added. Oxalyl chloride (0.307g,
0.0022Zmol) was added dropwise, and the mixture stirred at room temperature for 2hours.
The solvent was removed in vacuo, the residue taken up in Xylene and added to a mixture of
5-amino-4-chloro-3-methyli;f;“othi‘azole (0.446g, 0.003mol) in xylene and heated at reflux for
2hours. The mixture was co;oled to room temperature al?ld the solvent evaporated in vacuo.
The residue was taken up in ethyl acetate, washed sequéhtially with saturated aqueous

[

sodium bicarbonate solutiontand brine, dried over anhydrous magnesium sulfate, filtered and
the filtrate evaporated in vaéuo. The residue was further purified by flash column |
chromatography, eluting witﬁ 2:1 hexane : ethyl acetate,‘j to give N-(4-chloro-3-
methylisothiazol-5-yl)—(2-pr(§?pylbenzotriazol-5-yl)—acetamide (0.34g) as a sandy-coloured
solid.

'H NMR (CDCL,) & ppm: 1.0 (t, 3H); 2.15 (m, 2H); 2.35 (s, 3H); 4.0 (s, 2H); 4.7 (¢, 2H); 7.35
(dd, TH); 7.85 (d, 1H); 7.95 (d, 1H); 8.15 (br, 1H).



10

15

20

25

PPD 50466
.45 -

Example 2. -
Preparation of Compound 1.11, _N—(4—chlor0-3-met_hylisothiazol—S-yl)-ﬁ-
(ethoxymethyl)-(2-propylbenzotriazol-5-yl)acetamide and Compound 5.2, N-[2- |

ethoxyoxymethyl-4-chloro-3-methylisothiazolin-5-ylidene]-(2-propylbenzo-triazol:5-yl)

i
h

acetamide

Lithium bis(trimethylsilyl)amide (1.0 M solution in tetrahydrofuran, 3.3 ml, 0.00

mol) was added dropwise to a solution of N-(4-chloro-3-methylisothiazol-5-yl)-(2-

propylbenzotriazol-5-yl)acetamide (Compound 1.1) (0.699 g, 0.002 mol) in tetrahydrofuran

(10 ml) and once the addition was complete the mixture was stirred at room temperature for

30 minutes. Chloromethylethyl ether (0.620 g, 0.0066 mol) was added and the mixturei

stirred at room temperature for 2 hours. The mixture was poured into water, neutralised, and

extracted with ethyl acetate. The organic extract was dried over anhydrous magnesium,

sulfate, filtered, and the filtrate evaporated in vacuo. The residue was further purified by

flash column chromatography, eluting initially with 2:1 hexane : ethyl acetate and then with

ethyl acetate to give N-(4-chloro-3-methylisothiazol-5-yl)-N-(ethoxymethyl)-(2-

|

propylbenzotriazol-5-yl)acetamide (Compound 1.11) (0.135 g) as an orange gum and N-[2-

ethoxyoxymethyl-4-chloro-3-methylisothiazolin-S—ylid_ene]-(2-propylbenzotriazol-S-y{‘)

acetamide (Compound 5.2) (0.128 g) as a colourless solid, m.p. 108-109 °C

Compound 1.11

'H NMR (CDCL,) & ppm: 0.95 (¢, 3H); 1.2 (t, 3H); 2.1 (m, 2H); 2.5 (s, 3H); 3.6 (q, 2H), 3.7

(br, 2H); 4.7 (t, 2H); 5.1 (br, 2H); 7.15 (br, 1H); 7.55 (br, 1H); 7.8 (d, 1H)
Compound 5.2 '
'HNMR (CDCl,) 8 ppm: 0.95 (t, 3H); 1.15 (t, 3H); 2.1 (m, 2H); 2.55 (s, 3H); 3.5 (g, 2

42 (s, 2H); 4.7 (t, 2H), 5.2 (s, 2H); 7.4 (dd, 1H); 7.8 (m, 2H)

EXAMPLE 3

This Example illustrates the pesticidal/insecticidal properties of compounds of|

H);

formula (I). The activities of samples of individual compounds and mixtures of compounds

of formula (I) were determined using a variety of pests., The pests were treated with a

1

liquid
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composition containing 500 p:arts per million (ppm) by weight of a compound . Each

composition was made by diséolving the compound in an acetone and ethanol (50:50 by

volume) mixture and diluting lthf: solution with water containing 0.05% by volume of a

concentration of the compound.

Samples used were as follows:

wetting; agent, SYNPERONIC NP8, until the liquid composition contained the required

Sample No. Co;nponenf A Component B Ratio A : B
] Cohlpound 1.1 |
2 Cognpound 1.2 1
3 Corﬁpound 2.2 Compound 3.2 1:3
4 Compound 1.3
5 Coglpound 2.3 Compdﬁnd 3.3 1:1
6 Coxinpound 24 Compohnd 3.4 8:92
7 Corénpound 2.4 Compoﬁnd 3.4 1:2
8 Cor%lpound 1.4 ‘
9 Corélpound 1.5
10 Compound 2.5 Compofimd 3.5 1:1
11 Compound 1.6 \:
B Compound 2.6 Compound 3.6 1
13 Compound 1.7 |
14 Comipound 2.7 Compoul'lnd 3.7 1:1
s Compound 1.8 ‘
16 Corrf_pound 2.8 Compoénd 3.8 1:1
17 Compound 1.9 |
18 Com:pound 2.9 Compod_nd 3.9 3:2
19 Compound 1.10
20 Comgound 1.11
21 Comﬁound 1.12
2

Comﬁfound 3.12

|
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23 - Compound 2.12 Compound 3.12 1:1 \
24 Compound 2.1 | Compound 3.1 1:1
25 Compound 2.12 Compound 3.12 R
26 Compound 2.17
27 Compound 3.17
28 Compound 1.13 [
29 Compound 1.14 !
30 Compound 1.15 i
31 Compound 1.16 ]
32 Compound 4.1 ' ]
33 Compound 5.1
34 Compound 5.2 ?

The test procedure adopted with regard to each pest, was essentially the same and
comprised supporting a number of the pests on a medium which was usually a substrate, a
host plant or a foodstuff on which the pests feed, and treating either or both the mediunfl and
the pests with a composition. Pest mortality was assessed usually between two and ﬁvie days
after treatment. ’

The results of the tests against peach aphid (Myzus persicae) are presented beloﬁw. In
this test Chinese cabbage leaves were infested with aphids, the infested leaves were spx;layed
with the test composition, and the mortality assessed after three days. The results indi ?ate a
grading of mortality (score) designated as 9, 5 or 0 wherein 9 indicates 80-100% mortality, 5
indicates 40-79% mortality and 0 indicates less than 40% mortality.

Sample Nos. 2, 13, 15, 19, 20, 30, 31 and 32 each gave a mortality score of 9 vlvhllst
Sample Nos. 8,9, 11, 17, 29 and 34 gave a score of 5 ’

In addition, in a similar test against two-spotted spider mites (Tetranychus urticae)

Sample Nos. 1, 8, 11,1213, 17, 18, 19, 20 and 30 each gave a mortality score of 9 wLulst

Sample No. 9 gave a score of 5. &
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" EXAMPLE 4

This Example illustra%tes the fungicidal properties of compounds of formula (I). The
compounds were tested againét a variety of foliar fungal diseases of plants. The technique
employed was as follows. * | |

Plants were grown in John Innes Potting Compost (No.1 or 2) in 4cm diameter, 3.5cm
depth minipots. The test samg;les were individually formulated as a solution either in acetone
or acetone/ethanol (1:1 by volhme) which was diluted in deionised water to a concentration
of 100ppm (that is, Img of cogrlpound in a final volume of 10ml) immediately before use.
When foliar sprays were apphed to monocotyledonous crops TWEEN 20 (0.1% by volume)
was added. TWEEN is a reg1stered trade mark

Individual compounds of formula (I), or mixtures of compounds of formula (1), were
applied as a foliar (Folr) appligation (where the chemical solution was applied to the foliage
of the test plants by spraying 'fhe plant to maximum drople& retention.)

These tests were carried out against Uncinula necator (UNCINE), on vines;

Phytophthora infestans lycoperisici (PHYTIN) on tomatoes; Puccinia recondita (PUCCRT),

- on wheat; and Pyricularia oryzge (PYRIOR) on rice. Each treatment was applied to two or

more replicate plants for Phytophthora infestans lycopersici and Uncinula necator. For tests
on Puccinia recondita and Pyrifcularia oryzae two replicate pots each containing 6 to10
plants were used for each treatn%ent. The plants were inoc@lated one day before (Erad) or one
day after (Prot) chemical application. The Phytophthora infestans lycopersici, Puccinia
recondita and Pyricularia oryzae plants were inoculated with a calibrated fungal spore
suspension. The Uncinula necator plants were inoculated using a ‘blowing’ inoculation
technique. ‘

After chemical application and inoculation, the plants were incubated under high
humidity conditions and then p@t into an appropriate environment to allow infection to
proceed, until the disease was ready for assessment. The time period between chemical

application and assessment varied from five to fourteen days according to the disease and

3
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environment.. However, each individual disease was assessed after the same time period for
all samples. . ]

Assessments were performed on each of two leaves on each of the replicate plar%ts for
Phjztophthora infestans lycopersici. Assessments wé:re performed on a single leaf of each of
the’Ar.eplicate plants for Uncinula necator. For Puccinia recondita and Pyricularia recopdita
assessments were carried out collectively on the plants in each replicate pot. {

The disease level present (that is, the percentage leaf area covered by actively i
sporulating disease) was assessed visually. For each treatment, the assessed values for all its
replicates were meaned to provide mean disease values. Untreated control plants were |
assessed in the same manner. The data were then processed by the method, described
hereinafter, to provide PRCO (Percentage Reduction from Control) values.

An example of a typical calculation is as follows:

Mean disease level for treatment A =25%

Mean disease level on untreated controls = 85%

PRCO =100- { Mean disease level for treatment A} x 100
{Mean disease level on untreated controls}

=100- (25 x100) = 70.6
85

The PRCO is then rounded to the nearest whole number; therefore, in this partil&ular
example, the PRCO result is 71. |
It is possible for negative PRCO values to be obtained.

PRCO results are shown below in Table 7.
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t TABLE 7
| PHYTIN PUCCRT PYRIOR UNCINE

Sample No. Protj Prot Prot “ Erad

1 100 100 100

) ﬂ 87

3 )

g ; 92

6 75 16 6 11

5 5 %

g | 100

9 100 | 99 100

I 100

12 . 98

19 81 87

30 100 | 100 100

31 100 | 100 100

33 30, 36

34 81 93 100
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Claims

1.

Ay

A compound of formula (I):

R Rs
N/ i\ QN;N l
©);n~ "D M—A ToR® x
R® R’

wherein n is 0 or 1; A is optionally substituted C, ; alkylene, optionally substitLted
f

Cus al‘k-eriylene, optionally substituted C, ; alkynylene, optionally substituted d1_6

alkylenoxy, optionally substituted oxy(C, c)alkylene, optionally substituted C,_L
alkylenethio, optionally substituted thio(C, c)alkylene, optionally substituted 0;1_6
alkylenamino, optionally substituted amino(C, )alkylene, optionally substituted [C,,
alkyleneoxy(C, ¢)alkylene], optionally substituted [C, alkylenethio(C,_6)a1kyl<?ene],
optionally substituted [C, ; alkylenesulfinyl(C, c)alkylene], optionally substituted [C, , -
alkylenesulfonyl(C, ¢)alkylene] or optionally substituted [C, 4 alkyleneamino( O
oalkylene]; L

Dis S, NR" CR*=CR’, CR*=N, CR®*=N(0), N=CR’ or N(0)=CR’;
R"Yis C, alkyl;

E is N, N-oxide or CR";

Mis OC(¥Y), NR’HC(=Y), N=C(OR*), N=C(SR*) or N=C(NR*R**) where O or N.

Y is O, S or NRY;

is the atom of attachment to the ring containing E and D; ;
|
Jis N or CR¥; |

R' is hydrogen, halogen, optionally substituted C, 4 alkyl, optionally substitutéd Cyy

alkenyl, optionally substituted C,; alkynyl, optionally substituted C, alkoxy,‘t
optionally substituted C, ¢ alkylthio, optionally substituted C;; cycloalkyl, cyano,

nitro or SF;
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1

)

R*'is hydrogen, option:yally substituted C, ,, alkyl, optionally substituted [C,
alkenyl(C, ()alkyl], optiionally substituted [C,. alkynyl(C, o)alkyl], optionally
substituted C, , cycloalr%(yl, optionally substituted C, ,, alvkylcarbonyl, optionally
substituted C,_, alkoxyicarbonyl, fo;myl, optionally substituted C, ,

5 alkylamiﬁocarbonyl, optionally substituted di(C,_,,)alkylaminocarbonyl, optionally
substituted phenoxycarﬁ)onyl, optionally substituted C, ¢ alkylthio, optionally
substituted C, ¢ alkylsulﬁnyl, optionally substituted C,  alkylsulfonyl, optionally
substituted C, ¢ arylthioi‘ optionally substituted C, ; arylsulfinyl, optionally substituted
C, arylsulfonyl or Rzof{z'NS;

10 R’? is optionally substitited C,.10 alkyl, optionally substituted [C, alkenyl(C, s)alkyl],
optionally substituted [C, ; alkynyl(C, s)alkyl], optionally substituted C,., cycloalkyl,
optionally substituted C, ,, alkylcarbonyl, optionally substituted C,_,, alkoxycarbonyl,
formyl, optionally substituted C, , alkylaminocarbopyl, optionally substituted di(C,.
w)alkylaminocarbonyl, ,'amino, optionally substituted C, ; alkylamino, optionally

15 substituted di(C, 5)alkylamino, optionally substituted phenoxycarbonyl, tri(C,.
Jalkylsilyl, aryldi(C, ,)alkylsilyl, (C,)alkyldiarylsilyl or triarylsilyl;

R* is optionally substituﬁed C,.j0 alkyl, optionally substituted [C, atkenyl(C, ¢)alkyl],
optionally substituted [C;_é alkynyl(C,g)alkyl], optiohally substituted C, ; cycloalkyl,
optionally substituted Cl_“lo alkylcarbonyl, optionally? substituted C,_, alkoxycarbonyl,

20 optionally substituted Cl_'qo alkylaminocarbonyl, optiénally substituted di(C,.
i)alkylaminocarbonyl or optionally substituted phenbxycarbonyl) ;

R** and R” are, independlc;ntly optionally substituted C,_,, alkyl, optionally substituted
C, alkoxy, optionally suflpsti'tuted [C, alkenyl(C, ,)alkyl], optionally substituted [Cys
alkynyl(C, o)alkyl], optioﬁally substituted C, , cycloalkyl, optionally substituted C, ,,

25 alkylcarbonyl, optionally ;ubstituted C,.;p alkoxycarbonyl, formyl, optionally
substituted C, alkylamiriocarbonyl, optionally substituted di(C,.
o)alkylaminocarbonyl, hytdroxy, amino, optionally substituted C, ; alkylamino,
optionally substituted di(é“é)alkylamino, or optionally substituted phenoxycarbonyl;-
R’, R* and R’ are, indepenaently, hydrogen, halogen, optionally substituted C, alkyl,

30 optionally substituted C, ¢ %alkoxy, optionally substituted C, , alkylthio, optionally

i
i

¢
1



. .
p‘
£

(

10

15

20

25

PPD 50466

|

|

substituted C, 4 alkylsulfinyl, optionally substituted C, 4 alkylsulfonyl, cyano, nifro,
optionally substituted C, ¢ alkylcarbonyl, optionally substituted C, ¢ alkoxycarb@Lnyl
or SFy; H

R® is hydrogen, cyano, optionally substituted C, ,, alkyl, optionally substituted C, 5,
alkenyl(C,)alkyl, optionally substituted C,.,, alkynyl(C, ¢)alkyl, optionally
su‘t;stituted C,, cycloalkyl, optionally substituted C; , cycloalkenyl, formyl,
optionally substituted C, ,, alkoxycarbonyl, optionally substituted C, ,, alkylcarbonyl,
aminocarbonyl, optionally substituted C, 5, alkylaminocarbonyl, optionally
substituted di(C, ,y)alkylaminocarbonyl, optionally substituted aryloxycarbonyl

optionally substituted arylcarbonyl, optionally substituted arylaminocarbonyl,

optionally substituted N-alkyl-N-arylaminocarbonyl, optionally substituted
diarylaminocarbonyl, optionally substituted heteroaryloxycarbonyl, optionally '
substituted heteroarylcarbonyl, optionally substituted heteroarylaminocarbonyl J
optionally substituted alkylheteroarylaminocarbonyl, optionally substituted |
diheteroarylaminocarbonyl, optionally substituted phenyl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, optionally substituted C, ,,
alkylsulfonyl, or optionally substituted arylsulfonyl;

R® and R’ are, independently, hydrogen, halogen, cyano, nitro, optionally substituted

C, alkyl, optionally substituted C, 4 alkenyl, optionally substituted C, ¢ alkynxl or
optionally substituted C, ; alkoxy; i

R" is hydrogen, halogen, optionally substituted C, , alkyl, optionally substituted Cyy
alkenyl, optionally substituted C, ¢ alkynyl, optionally substituted C, , alkoxy, ,
optionally substituted C, , alkylthio, optionally substituted C,  alkylsulfinyl,
optionally substituted C, 4 alkylsulfonyl, cyano, nitro, formyl, R*?ON=C(R*), ’
optionally substituted C, 4 alkylcarbonyl, optionally substituted C, ; alkoxycarbonyl
or SF; or R' and R'? together with the atoms to which they are attached may be
joined to form a five, six or seven-membered saturated or unsaturated ring car:iaocylic
or heterocyclic ring which may contain one or two hetero atoms selected from b, N

or S and which may be optionally substituted by C, ¢ alkyl, C, ; haloalkyl or halogen;

i

P
|
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R" is hydrogen, cyano:, nitro, optionally substituted C,s alkyl, optionally substituted
C,, cycloalkyl, optionally substituted (Cye)alkenyl(C, ()alkyl, optionally substituted
(Cz_é)alkynyl(C1_6)a1ky1’;, optionally substituted phenyl, optionally substituted

- heteroaryl, optionally substituted C, ¢ alkylcarbonyl, optionally substituted C,

alkoxycarbonyl, optioﬁally substituted C, ¢ alkylarfaino, optionally substituted di(C,_
x

~ oalkylamino, optionally substituted C,  alkylcarbonylamino, optionally substituted

C ¢ alkoxycarbonylamino, optionally substituted CH alkoxy, optionally substituted
C,, alkylthio, optionally substituted C, ¢ alkylsulﬁhyl, optionally substituted C, 4
alkylsulfonyl, optionalliy substituted arylthio, optionally substituted arylsulfinyl,
optionalfy substituted agrylsulfonyl or C4acyloxy; ! v

R'" is hydrogen, haloge'h, nitro, cyano, optionally substituted C, 4 alkyl, optionally
substituted C, ¢ alkenyl,optionally substituted C, ailkynyl, optionally substituted C, ,
cycloalkyl, optionally si;bstituted Crs alkoxycarbon"yl, optionally substituted C, 4
alkylcarbonyl, optionall; substituted C, ¢ alkylamin(bcarbonyl, optionally substituted
di(Cl‘é)alkylaminocarbohyl, optionally substituted phenyl or optionally substituted
heteroaryl; ;

R* and R are, indepenéiently, optionally substituted C,, alkyl or R gnd R together

~-with the N atom to which they are attached form a five, six or seven-membered

heterocyclic ring which r!fnay contain one or two further hetero atoms selected from O,
N or S and which may be optionally substituted by dne or two C, 4 alkyl groups;

R’ is hydrogen, optional"ly substituted phenyl or opfionally substituted C, 4 alkyl; and
R* is hydrogen, optional-ly substituted phenyl (C, ,)alkyl or optionally substituted C,.
50 alkyl; : |

A compound of formula (VIH):

(VIID)
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wherein A, D, E, Y, J, R, R®, R*, R® and R° are as defined in claim 1 and R i

172)

optionally substituted C,_,, alkyl, optionally substituted [C, 4 alkenyl(C, 4)alkyl

optionally substituted [C, ¢ alkynyl(C, )alkyl], optionally substituted C,, cycl%alkyl,

[

3

o

optionally substituted C,, alkylcarbonyl, optionally substituted C, ,, alkoxycarbonyl,

formyl, optionally substituted C,.,, alkylaminocarbonyl, optionally substituted di(C,.

m)alkylamindcarbonyl, optionally substituted phenoxycarbonyl, optionally sulLstituted

C, 4 alkylthio, optionally substituted C, ¢ alkylsulfinyl, optionally substituted C, ¢

alkylsulfonyl, optionally substituted C, ¢ arylthio, optionally substituted C, ¢
arylsulfinyl, optionally substituted C, 4 arylsulfonyl or R*R*NS. o

A fungicidal, insecticidal, acaricidal, molluscicidal or nematicidal composition

comprising a fungicidally, insecticidally, acaricidally, molluscicidally or

nematicidally effective amount of a compound of formula (I) as claimed in claim

1 or a compound of formula (VIII) as claimed in claim 2 and a carrier or diluef*nt

therefor.

A method of combating and controlling fungi comprising applying to a plant,

seed of a plant, to the locus of the plaﬁt or seed or to the soil a fungicidally |

toa

effective amount of a compound of formula (I) as claimed in claim 1 or a compound

of formula (VIII) as claimed in claim 2.

A method of combating and controlling insects, acarines, nematodes or molluscs
1

which comprises applying to a pest, to a locus of a pest, or to a plant susceptible

to attack by a pest an insecticidally, acaricidally, nematicidally or molluscici |ally

effective amount of a compound of formula (I) as claimed in claim 1 or a corﬁpound ‘

of formula (VIII) as claimed in claim 2.




TRADUCCION

Oficina de Patentes - Autoridad Ejecutiva del Departamento de Com#ercio e

Industria. %
Oficina de Patentes - Cardiff Road, Newport, South Wales NP1O 8QQ {
El que suscribe, funcionario debidamente autorizado para ﬂrmar y expedlr
-cemﬂcados en representacion del Controlador General, en virtud de Artlculo

74(1) y (4) de la Ley de Desregulacion y Contrataciones de 1994, certifica por

la presente que los documentos adjuntos son copia fiel de la documentacion

presentada originariamente en relacion con la solicitud de patente idenéiﬁcada
en el presente certificado. '

De acuerdo con el Reglamento de Patentes (Reinscripcion de Someda&es) de
1982, si una compafia mencionada en este certificado y los docurpentos_
adjuntos ha sido reinscripta de acuerdo a. la Ley de Sociedades de 1980§con el
mismo nombré que aquél con el cual estaba inscripta inmediatamente arites de
la reinscripcion, excepto la sustitucion o inclusion en la Ultima parte del n'jombre
de las palabras "public limited company" o su equivalente en galé%s, las
referencias al nombre de la sociedad que figuren en este certiﬁo;’ado y
cualesquiera documentos adjuntos se consideraran como referidas al nombre
con el cual ha sido reinscripta. |

De acuerdo con {a norma, las palabras "public limited company" pued!en ser
sustituidas por p.l.c., plc, P.L.C. o PLC. | |

Con la reinscripcion de acuerdo a la Ley de Sociedades no se constitu;‘/e una

nueva entidad legal, sino que simplemente se somete a la sociedad a

1

determinadas reglas legales societarias adicionales. |

Firmado, ilegible. Fecha: 14 de marzo del 2000




(Sello en relieve sobre oblea y cinta)
En la hoja siguiente dice: |

Formulario de Patente 1/77

OFICINA DE PATENTES Oficina de Patentes - Cardiff Road, Newport,)Gwent

NP9 1RH ‘
Solicitud de Patente |
Recibido en mano el 28 de enero del 2000 |
31 enero 00 £509118-1 D02093 P01/7700 0.00-0002039.6

1.:Su referencia: PPD 50466/ GB/ P

2. Solicitud de patente numero: 0002039.6

3. Nombre completo, domicilio y codigo postal del o los solicitantes: |
ZENECA Limited, 15 Stanhope Gate, LONDON WIY 6LN, REINO UNIDQ
NUmero ADP de patentes: 6254007002 '

- Si el solicitante es una corporacion, indicar el pais/estado : REINO UNIDb '

4. Titulo de la Invencién : COMPUESTOS QUIMICOS \
|

5. Nombre del agente (si corresponde) :
John Richard Waterman ;
Domicilio de servicio en el. Reino Unido al cual se debe enviar la
correspondencia; |
Intellectual Property Dept.,» ZENECA Agrochemicals, Jealott's Hill Rei'zsearch
Station, PO Box 3538, Bracknell Berkshire RG42 6YA, Mereside, REINO
UNIDO | |
Nimero de ADP de pétentes: 06791537001 (
9. Indique la cantidad de hojas de todos los sigﬁientes adjuntos que ingresa

con este formulario. No cuente copias de un mismo documento. k



B

Hojas de continuacion de este formulario :
Memoria descriptiva:

Reivindicaciones:

50
5

11. Solicito/solicitamos el otorgamiento de una patente sobre la base de esta

solicitud. Firmado. Fecha: 28/1/00

DAWN LISA ROYAL - 01344 414079

Otros items en blanco.

No.  D613061

i " Date 20 March, 2000

This document bears
the signatuze / seal of

A Cressey

Signed by: B. Amarteifio

e - s AT S — T

For Her Majesty’s Principal Secr
For Foreign and Commonwealth

12. Nombre y numero telefénico del representante en el Reino Unido:

VIJAYA KUMARI MALLIPEDDI - 01344 414365

Acting in the capacity of Official Of The Patent Office Newpo

|
|
|

o7
aRd

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELANMD

t

—

etary of Siate
Affairs

_ C e ———




|

COMPUESTOS QUIMICOS . |
La presente invencién se relaciona con derivados azina y azol,?'.con
procesos para prepararlos, con composiciones fungicidas, insecticfdas,
acaribidas, molusquicidas y nematicidas que los comprenden, con métbdos
‘para usarlos para combatir enfermedades provocadas por hofngos

(especialmente enfermedades provocadas por hongos en las plantas) yl con

| : . ) l
métodos para usarlos para combatir y controlar plagas de insectos, acaros,

|
moluscos y nematodos. :

i
-En WO08385/31448, WO97/18198, WQ98/02424 y  WOQ98/05670 se

;
describen derivados azina y azol. ‘
La presente invencién provee un compuesto de formula (1):

en donde n es 0 0 1; A es Cy alquileno opcionalmente sustituido, Cpg

alquenileno opcionalmente sustituido, C,. alquinileno opcionalmente sust_ituido,
Ci.s alquilenoxi opcionalmente sustituido, oxi (Cs) alquileno opcionalé'nente
sustituido, Cs alquilentio opcionalmente sustituido, tio (Ci.) alql‘uileno
opcionalmente 'sustituido, Ci.s alquilenamino opcionalmente sustituido, _}amino
(C16) alquileno opcionalmente sustituido, [Ci.salquilenoxi (Cis) a|qbileno]

|
opcionalmente sustituido, [Cys alquilentioc (Cis) alquileno] opcionalmente

: l
sustituido, [C1¢ alquilensulfinil (C+.) alquileno] opcionaimente sustituido, [C1.6 .

alquilensulfonil (C1) alquileno] opcionalmente sustituido o [Ci.salquilenamino
(C1.6) alquileno] opcionalmente sustituido;

Des S, NR'®, CR®%=CR®, CR®=N, CR®=N(0O), N=CR® 0 N(0)=CR?®;



R es Cy.5 alquilo; ‘

E es N,N-éxido o CR"; f

M es OC(=Y), N(R®)C(=Y), N=C(OR%), N=C(SR®) o N=C(NR54:R55)
donde O o N es el atomo de unién al anillo que contiene E y D; 1‘

Y es O, So NR": ” 1

Jes NoCR™ |

R' es hidrégeno, haldgeno, Cig alquilo opcionalmente sustituido, ECZ-G
alquenilo opcionalmente sustituido, C.s alquinilo opcionalmente sustituido, Cy.s
alcoxi opcionalmente sustituido, Ci. alquiltio opcionalmente SUStitUidO,?C3-7
cicloalquilo opcionalmente sustituido, ciano, nitro o SFs; |

R*' es hidrégeno, C1.1o alquilo opcionalmente sustituido, [Ca.s alquenii (Ci.
6) alquilo] opcionalmente sustituido, [Ca.5 an‘uiniIo (C1.6) alquilo] opcionalrr;ente
sustituido, Cj7 cicloalquilo opcionalmente sustituido, Ci.1o alquilcarb:onilo
opcionalmente sustituido, Cj.1o alcoxicarbonilo opcionalmente sustiguido',
formilo, Ci.10  alquilaminocarbonilo  opcionalmente  sustituido, ﬁi(C1-
1o)alquilaminocarbonilo opcionalmente | sustituido, fenoxicarbonilo
opcionalmente sustituido, Cig alquiltioc opcionalmente sustituido, ' Ci.g
alquilsulfinilo opcionaimente sustituido, Ci.s alquilsulfonilo opciona!ﬁ:qente
sustituido, Cy.s ariltio opcionalmente sustituido, C4. arilsulfinilo opcionalrhente

1
sustituido, Cy.¢ arilsulfonilo opcionalmente sustituido o0 R?R?'NS; f

| |
R% es C1.10 alquilo opcionalmente sustituido, [Cas alquenil (C1.g) a1|quilo]
opcionalmente sustituido, [Ca alquinil (C1.) alquilo] opcionalmente sust;ituido,

Cs. cicloalquilo opcionalmente sustituido, 1-10 alquilcarbonilo’ opcionalfnente

sustituido, Ci.10 alcoxicarbonilo opcionalmente sustituido, formilo, | Ct.10

~alquilaminocarbonilo opcionalmente sustituido, di(1-10)alquilaminocarbonilo

|
|
|
|
|

|

i
i

1



4

!

6» h .

A

e

opcionalmente sustituido, amino, C1.¢ alquilamino opcionalmente sustituidé, di
(C16) alquilamino opcionalmente sustituido, fenoxicarbonilo opcionaimente
sustituido, tri(Cq4)alquilsililo, arildi (C1-4)alquils'ili.lo. (C1.4)alquildiari|sililb o
triarilsililo; |
R% es Cy.10 alquilo opcionalmente sustituido, [Co.s alquenil (C1.g) ai‘quil]

opcionalmente sustituido, [Cy.s alquinil-(C4s)alquilo] opcionalmente sustitlLido,

)
- Cs.7 cicloalquilo opcionalmente sustituido, Ci.1o alquilcarbonilo opcionalmente

sustituido, Ci10  alcoxicarbonilo opcionalmente sustituido, bmo
alguilaminocarbonilo opcionaimente sustituido, di(Cy.10)alquilaminocarbonilo
opcionalmente sustituido o fenoxicarbonilo opcionalimente sustituido);

R% y R® son, independientemente Ci.1o alquilo opcionalmente sustit@ido,
C,. alcoxi opcionalmente sustituido, [C,6 alquenil (Cy) alquilo] opcionalménte
sustituido, [Cz alquinil (C4.) alquilo] opcionalmente sustimido, Csz cicloaléluilo
opcionalmente sustituido, Ci.10 alquilcarbonilo opcionalmente sustituido, FQO
alcoxicarbonilo opcionalmente sustituido, formilo, Ci.1o alquilaminocarbénilo
opcionalmente  sustituido, di(C1.1o)aqu‘iIaminocarbonilo opcionalmente
sustituido, hidroxi, amino, Ci.s alquilamino opcionalmente sustituido, di (p1.5)
alquilamino opcionalmente sustituido, o fenoxicarbonilo opcionalmente
sustituido;

R®, R*y R® son, independientemente, hidrégeno, halégeno, Cqsalquilo
opcionalmente sustituido, C1 alcoxi opcionalmente’ sustituido, Ci.g alq:uiltio
opcionalmente sustituido, Cis alquilsulfinilo opcionalmente sustituido, Cis
alquilsulfonilo opcionalmente sustituido, ciano, nitro, Cis alquilcarbonilo
opcionalmente sustitu_ido, C1.s alcoxicarbonilo opcionalmente sustituido o S}i?s;

|
R® es hidrégeno, ciano, Ciz alquilo opcionalmente sustituido, Cs.20
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