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Specification

6-(1-fluoroethyl)-5-iodo-4-aminopyrimidine compound,
process for preparing the same, and agricultural and
horticultural chemicals for controlling noxious organisms

Technical field

The present invention relates to a novel 6-(1-
fluoroethyl)-5-iodo-4-aminopyrimidine compound useful as
agricultural and horticultural chemicals for controlling
noxious organisms.

Background art

The 6-(l-fluoroethyl)-5-iodo-4-aminopyrimidine
compound of the present invention is a novel compound and
it has not been known that it has agricultural and
horticultural effects of controlling noxious organisms.

An object of the present invention is to provide a
novel 6-(1-fluorocethyl)-5-iodo-4-aminopyrimidine compound,
a process for preparing the same and agricultural and
horticultural chemicals for controlling noxious organisms
containing the same as an effective ingredient.

Disclosure of the invention

The present inventors have studied to solve the
above-mentioned problems, and as a result, they have found
that novel 6-(l-fluoroethyl)-5-iodo-4-aminopyrimidine
compounds have remarkable insecticidal, acaricidal,
nematocidal and fungicidal effects for an agricultural and
horticultural use, whereby they have accomplished the
present invention.

That is, the present invention is as shown below.

The first invention relates to a 6-(l1-fluvoroethyl)-5-
iodo-4-aminopyrimidine compound represented by the
following formula (1):



(1)

wherein Ar represents a phenyl group, a naphthyl
group, a thienyl group, an indanyl group or a 1,4-
benzodioxan-6-yl group, which is unsubstituted or

5 substituted by 1 to 3 substituvents selected from the
group consisting of a halogen atom, an alkyl group
having 1 to 4 carbon atoms, a haloalkyl group having
1l to 4 carbon atoms, an alkoxy group having 1 to 4
carbon atoms, a haloalkoxy group having 1 to 4 carbon

10 atoms and a phenoxy group; R represents a hydrogen

atom or an alkyl group having 1 to 4 carbon atoms; *1
represents an asymmetric¢ carbon atom; *2 represents
an asymmetric carbon atom when R represents an alkyl
group having 1 to 4 carbon atoms.

15 The sécond invention relates to a process for
preparing the 6-(l-fluoroethyl)-5-iodo-4-aminopyrimidine
compound represented by the above-mentioned formula (1),
which comprises reacting 4-chloro-6-(1-fluoroethyl)-5-
iodopyrimidine represented by the following formula (2):

(2)

20
wherein *1 has the same meaning as defined above,
with an amine represented by the following formula (3):

NH ¥ Ar

wherein Ar, R and *2 have the same meanings as

(3)

(o I
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defined above.

The third invention relates to an agricultural and
horticultural chemicals for controlling noxious organisms
containing the 6-(l-fluorocethyl)-5-iodo-4-aminopyrimidine
compound represented by the above-mentioned- formula (1) as
an effective ingredient.

Best mode for carrying out the invention

In the following, the present invention will be
explained in detail.

The respective substituents shown in the above-
mentioned respect@ve compounds are as mentioned below.

Ar is a phenyl group, a naphthyl group, a thienyl
group, an indanyl group or a 1,4-benzodioxan-6-yl group,
which is unsubstituted or substituted by 1 to 3
substituents selected from the group consisting of a
halogen atom, an alkyl group having 1 to 4 carbon atoms, a
haloalkyl group having 1 to 4 carbon atoms, an alkoxy group
having 1 to 4 carbon atoms, a haloalkoxy group having 1 to
4 carbon atoms and a phenoxy group.

R is a hydrogen atom or an alkyl group having 1 to 4
carbon atoms.

*1 is an asymmetric carbon atom.

*2 is an asymmetric carbon atom when R is an alkyl
group having 1 to 4 carbon atoms.

As the halogen atom which is a substituent for Ar,
there may be mentioned, for example, a chlorine atom, an
iodine atom, a bromine atom, a fluorine atom, etc., and
preferably a chlorine atom and a fluorine atom.

As the alkyl group having 1 te 4 carbon atoms which
is a substituent for Ar, there may be mentioned, for
example, a straight or branched alkyl group, and preferably
a methyl group, an ethyl group, an isopropyl group and a t-
butyl group.

As the haloalkyl group having 1 to 4 carbon atoms
which 1s a substituent for Ar, there may be mentioned, for
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example, a difluoromethyl group, a trifluoromethyl group,
2,2,2-trifluorocethyl group, a 2-fluorcethyl group, etc.,
preferably a trifluoromethyl group.

As the alkoxy group having 1 to 4 carbon atoms which
is a substituent for Ar, there may be mentjoned, for
example, a straight or branched alkexy group, preferably a
methoxy group and an ethoxy group.

As the haloalkoxy group having 1 to 4 carbon atoms
which is a substituent for Ar, there ﬁay be mentioned, for
example, a difluoromethoxy group, a trifluoromethoxy group,
2,2,2-trifluvoroethoxy group, a 2-trifluorcethoxy group,
etc., and preferably a difluorcmethoxy group and a
trifluoromethoxy group.

As the phenoxy group which is a substituent for Ar,
there may be mentioned, for example, a phenoxy group which
may be substituted by the above-mentioned halogen atom, the
alkyl group having 1 to 4 carbon atoms, the haloalkyl group
having 1 to 4 carbon atoms, the alkoxy group having 1 to 4
carbon atoms or a haloalkoxy group having 1 to 4 carbon
atoms, preferably an unsubstituted phenoxy group.

A number of these substituents is preferably 1 to 3.

As the alkyl group having 1 to 4 carbon atoms of R,
there may be mentioned, for example, a straight or branched
alkyl group, and preferably a methyl group, an ethyl group,
an i-propyl group, a n-butyl group and an i-butyl group.

The compound (1) of the present invention has an
amino group so that an acid addition salt derived therefrom
is also included in the present invention.

As an acid which forms an acid addition salt, there
may be mentioned, for example, an inorganic acid such as
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid, etc.; a carboxylic acid such as
formic acid, oxalic acid, fumaric acid, adipic acid,
stearic acid, oleic acid, aconitic acid, etc.; a sulfonic
acid such as methanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid, etc.; saccharine, etc.
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Also, the compound (1) of the present invention
contains an asymmetric carbon atom represented by *1 and *2
so that the respective optical isomers, racemic isomers,
diastereomers or a mixture thereof derived therefrom are
each included in the present invention. e

Among the compounds (1) of the present invention,
particularly preferred compounds may include the following.
{1) A compound in which R is a hydrogen atom, and Ar is a
phenyl group substituted by an alkoxy group having 1 to 4
carbon atoms. For example, there may be mentioned
Compounds 5, 6, etc. shown in Table 1 mentioned below.

(2) A compound in which R is a hydrogen atom, and Ar is a
phenyl group subsfituted by an alkyl group having 1 to 4
carbon atoms. For example, there may be mentioned
Compounds 1, 2, 11, etc. shown in Table 1 mentioned below.
(3) A compound in which R is a hydrogen atom, and Ar is a
phenyl group substituted by a phenoxy groﬁp. For example,
there may be mentioned Compound 12, etc. shown in Table 1
mentioned below.

(4) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is an unsubstituted phenyl group. For
example, there may be mentioned Compounds 13 to 18, etc.
shown in Table 1 mentioned below.

(5) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is a phenyl group substituted by a
haloalkoxy group having 1 tc 4 carbon atoms and a halogen
atom. For example, there may be mentioned Compound 22,
etc. shown in Table 1 mentioned below.

(6) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is a phenyl group substituted by a
haloalkoxy group having 1 to 4 carbon atoms. For example,
there may be mentioned Compounds 20, 21, 23, etc. shown in
Table 1 mentioned below.

(7) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is a phenyl group substituted by a
halogen atom. For example, there may be mentioned
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Compounds 24, 25, etc. shown in Table 1 mentioned below.
(8) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is a phenyl group substituted by an
alkyl group having 1 to 4 carbon atoms. For example, there
may be mentioned Compounds 27, 28, etc. shown in Table 1
mentioned below.
(9) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is an unsubstituted indanyl group.
For example, there may be mentioned Compounds 36, 37, etc.
shown in Table 1 mentioned below.
(10) A compound in which R is an alkyl group having-1 to 4
carbon atoms, and_Ar is an unsubstituted 1, 4-benzodioxan-6-
yl group. For example, there may be mentioned Compound 39,
etc. shown in Table 1 mentioned below.
{11) A compound in which R is a hydrogen atom, and Ar is a
phenyl group substituted by a halogen atom. For example,
there may be mentioned Compocunds 3, 7, 8, etc. shown in
Table 1 mentioned below.
(12) A compound in which R is a hydrogen atom, and Ar is a
phenyl group substituted by a haloalkyl group having 1 to 4
carbon atoms. For example, there may be mentioned Compound
4, etc. shown in Table 1 mentioned below.
{13) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is an unsubstituted naphthyl group.
For example, there may be mentioned Compound 29, etc. shown
in Table 1 mentioned below.
(14) A compound in which R is an alkyl group having 1 to 4
carbon atoms, and Ar is an unsubstituted thienyl group.
For example, there may be mentioned Compound 33, etc. shown
in Table 1 mentioned below.

A synthetic method of the above-mentioned compound
(1) according to the present invention is described in
detail.
(Synthetic method)

Compound {1} is synthesized by reacting Compound (2)
with Compound (3) in a solvent, in the presence of a base.
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As a kind of the sclvent, it is not particularly
limited so long as it does not directly participate in the
present reaction, and there may be mentioned, for example,
a chlorinated or not chlorinated aromatic, aliphatic or
alicyclic hydrocarbon such as benzene, tolyene, xylene,
methylnaphthalene, petroleum ether, ligroin, hexane,
chlorobenzene, dichlorobenzene, chloroform, dichloroethane,
trichloroethylene, etc.; an ether such as tetrahydrofuran,
dioxane, diethyl ether, etc.; a nitrile such as aceto-
nitrile, propionitrile, etc.; a ketone such as acetone,
methyl ethyl ketone, etc.; an aprotic polar solvent such as
N,N-dimethylformamide, dimethylsulfoxide, sulforane, N,N-
dimethylimidazolidinone, N-methylpyrrolidone, etc.; and a
mixture of the above-mentioned solvents.

An amount of the solvent to be used is preferably
such that the content of Compound (2) becomes 5 to 80% by
weight; and more preferably 10 to 70% by weight.

A kind of the base is not specifically limited, and
an organic base and an inorganic base are mentioned. There
may be mentioned, for example, a tertiary amine such as
triethylamine, an organic base such as DBU, an inorganic
base such as a hydride, hydroxide, carbonate, hydrogen
carbonate of an alkali metal or an alkaline earth metal;
and preferably an organic base such as triethylamine.

An amount of the base to be used is preferably 1 to
5-fold mol, more preferably 1.2 to 2.0-fold mol based on
the amount of Compound (2).

A reaction temperature is not specifically limited,
and it is preferably within the temperature range from a
room temperature to a boiling point or less of the sclvent
to be used, particularly preferably 60 to 110°C.

A reaction time may vary depending on the above-
mentioned concentration and temperature, and generally 0.5
to 8 hours.

An amount of the starting compound tc be used is
preferably 1.0 to 5~fold mol of Compound (3) based on the



amount of Compound (2), and more preferably 1 to 1.1-fold
mol.
Compound (2) to be used in the present invention can
be prepared by the methoed shown in the following scheme
5 according to the description of Japanese Patent Application
No. 2000-384776.

0

0 O -

NH,CH=NH NH
F N
(4) F
0O
1=Cl ! NH
S

(2)

wherein *1 has the same meaning as defined above.
Compound (4) can be prepared, for example, by the
10 method according to Japanese Provisional Patent Application
No. 171834/1999.

0
o P S 0O o
\HLO/ — \("\)loz
F F
(7) @

Compound (3) may be a commercially available product
or may be prepared by the method shown in the following
15 scheme.

A

\

1%
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Leuckart method
(8) -‘-“-“-h_ﬁ... NH;

' R *; Ar
(3)
R’lkAr
(9)

wherein Ar, R and *2 have the same meanings as

defined above.

The desired Compound (1) prepared as mentioned above
may be subjected to usual post-treatment such as extrac-
tion, concentration, filtration, etc. after completion of
the reaction, and, if necessary, may be subjected to
purification by the known methods such as recrystalliza-
tion, various kinds of chromatographies, etc.

(Controlling effects)

As the agricultural and horticultural noxious
erganisms on which a controlling effect by the compound (1)
of the present invention can be observed, there may be
mentioned agricultural and horticultural noxious insects
[e.g. Hemiptera (planthoppers, leafhoppers, aphides, ‘white-
flies, etc.), Lepidoptera (cabbage armyworms, diamond-back
moth, leafroller moths, pyralid moths, codling moths,
cabbage butterfly, etc.), Coleoptera (Tenebrionid beetles,

leafbeetles, weevils, scarabs, etc.), Acarina (citrus red
mite, two-spotted spider mite, etc. of Tetranychidae
family, pink citrus rust mite of Eriophyidae family,
etc.)], nematodes (e.g. root knot nematodes, cystcid
nematodes, root lesion nematodes, white-tip nematodes, pine
wood nematodes), bulb mite in soil, hygienically noxious
insects (e.g. flies, mosguitoes, cockroaches, etc.),
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noxious insects of stored grains (e.g. rust-red flour
beetles, bean weevils, etc.), wood insects (e.g. termite
such as formosan subterranean termite, Reticulitermes
speratus and Cryptotermes domesticus; powderpost beetles,
drugstore beetles, carpenter moths, long-horned beetle,
bark beetles, etc.) and also agricultural and horticultural
diseases (e.g. wheat brown rust, barley powdery mildew,
cucumber downy mildew, rice blast, tomato late blight,
etc.).
{(Chemical for controlling noxious organisms)

The agricultural and horticultural chemical for
controlling noxious organisms of the present invention has
particularly remarkable in insecticidal, acaricidal and
nematocidal effects, and contains one or more kinds of
Compound (1) as an effective ingredient.

Compound (1) may be used singly, however, it is
generally preferred to use the same by formulating a
carrier, surfactant, dispersant, auxiliary, etc. (for
example, it is prepared as a composition such as dust
powder, an emulsifiable concentrate, a fine granule, a
granule, a wettable powder, an oily suspension, an aerosol,
etc.) according to the conventionally known method.

As the carrier, there may be mentioned, for example,
a solid carrier such as talc, bentonite, clay, kaolin,
diatomaceous earth, white carbon, vermiculite, calcium
hydroxide, silicecus sand, ammonium sulfate, urea, etc., a
liquid carrier such as hydrocarbon (kerosine, mineral oil,
etc.), aromatic hydrocarbon, (benzene, toluene, xylene,
etc.), chlorinated hydrocarbon (chleoroform, carbon
tetrachloride, etc.), ethers (dioxane, tetrahydrofuran,
etc.), ketones (acetone, cyclohexanone, isophorone, etc.),
esters (ethyl acetate, ethyleneglycol acetate, dibutyl
maleate, etc.), alcohols (methanol, n-hexanol, ethylene
glycol, etc.), aprotic polar solvent (dimethylformamide,
dimethylsulfoxide, etc.), water, etc.; a gas carrier such
as air, nitrogen, a carbon dioxide



10°

15

20

25

30

35

u %

gas, fleone, etc. (in this case, mixture spreading can be
carried out), and the like.

As the surfactant and dispersant which can be used
for improving attachment of the present chemical to and
absorption thereof in animals and plants, and improving
characteristics such as dispersion, emulsification and
spreading of the chemical, there may be mentioned, for
example, alcohol sulfates, alkylsulfonate, lignosulfonate
and polyoxyethylene glycol ether. As a surfactant, there
may be used commercially available products, for example,
Necpelex powder (trade name, produced by Kao K.K.), Demol
(trade name, produced by Kao K.K.), Toxanone (trade name,
produced by Sanyc Chemical Industries, Ltd.) and the like.
Further, for improving properties of its formulation, for
example, carboxymethyl cellulose, polyethylene glycol and
gum arabic can be used as an auxiliary.

In preparation of the present chemical, the above-
mentioned carrier, surfactant, dispersant and auxiliary can
be used singly or in a suitable combination, respectively,
depending on the respective purposes.

When the compound (1) of the present invention is
made into formulations, the concentration of the active
ingredient is generally 1 to 50% by weight in an emulsify-
able concentrate, generally 0.3 to 25% by weight in a dust-
able powder, generally 1 to 90% by weight in a wettable
powder, generally 0.5 to 5% by weight in a granule, gene-
rally 0.5 to 5% by weight in an oily suspension, and gene-
rally 0.1 to 5% by weight in an aerosol.

These formulations can be provided for various uses
by diluting them to a suitable cdoncentration and spraying
them to stems and leaves of plants, soil and paddy field
surface, or by applying them directly thereto, depending on
the purposes.

"Example

In the following, the present invention will be
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explained specifically by referring to Reference examples
and Examples. Incidentally, these will not limit the scope
of the present invention.

Reference example 1 (Synthetic method of Compound (5)}}
Synthesis of 6-{1-fluorocethyl}-4-pyrimidone-

In methanol (1000 ml) was dissolved methyl 4-fluoro-
J-oxopentanoate (93.3 g), and a 28% sodium
methylate/methanol solution (365 g) and formamidine acetate
(98.4 g) were successively added to the solution, and the
resulting mixture was refluxed at 40°C for 12 hours.

After completion of the reaction, the mixture was
cooled to 10°C or lower, and a mixture of conc. sulfuric
acid (95.1 g) and water (85 g} was added to the above
mixture. Then, the mixture was stirred at 50°C for 30
minutes, insoluble materials were removed by filtration,
and the filtrate was concentrated under reduced pressure.
The resulting residue was recrystallized from isopropanol
to obtain 58 g of the desired compound as colorless
crystal.

m.p.: 170.0 to 171.5°C
Reference example 2 (Synthetic method of Compound {6))
Synthesis of 6-(l-fluoroethyl)-5-iodo-4-pyrimidone

To an acetic acid (150 ml) solution of 6-(1-
fluoroethyl)-4-pyrimidone (56.8 g) was added dropwise under
room temperature and stirring an acetic acid solution of
iodine monochloride prepared by adding iodine (50.8 g) to
acetic acid (500 ml) and blowing chlorine (15 g) thereinto
under room temperature and stirring, and the resulting
mixture was stirred for 6 hours.

After completion of the reaction, the acetic acid was
removed under reduced pressure, water (300 ml) was added to
the residue to dissolve the material, and pH of the mixture
was adjusted to 5 with 2N sodium hydroxide and an aqueous
saturated sodium hydrogen carbonate solution. The
precipitated crystals were collected by filtration, washed
with water and dried to obtain 85 g of the desired product
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as pale ocherous crystal.

Moreover, the crystal was purified by recrystal-
lization from ethyl acetate-hexane to obtain 76.0 g of the
desired product as colorless needle-like crystal.

m.p.: 195 to 196°C ) -
Reference example 3 (Synthetic method of Compound (2))
Synthesis of 4-chloro-6-(l-fluoroethyl)-5-iodopyrimidine

To ethyl acetate (180 ml) was added 6-(l-fluoro-
ethyl)-5-iodo-4-pyrimidone (53.6 g), N,N-dimethylformamide
(1.5 g) was added to the mixture and the resulting mixture
was stirred at 70°C while heating. Subsegquently, thionyl
chloride (28.6 g) was added dropwise to the mixture and
stirred for 3 hours to complete the reaction.

After cooling the reaction mixture, the mixture was
poured into ice-cold water, and pH of the mixture was
adjusted to 4 with 2N sodium hydroxide. The ethyl acetate
layer was collected by separation, washed with water, and
then, dried over anhydrous sodium sulfate. Subsequently,
under reduced pressure, the solvent was removed by
distillation, and the cobtained residue was purified by
distillation under reduced pressure to obtain 54.6 g of the
desired compound as a pale yellowish liquid.

b.p.116 to 118°C/4 mmHg
Example 1 (Synthetic method of Compound (1))

(1) Synthesis of 4-(4-t-butylbenzylamino)-6-{(1-fluoro-
ethyl)-5-iodopyrimidine (Compound 1)

In 20 ml of toluene were dissolved 4-t-butylbenzyl-
amine (0.8 g) and triethylamine (0.6 g), and 4-chloro-6-(1-
fluorcethyl)-5-iodopyrimidine (1.5 g) was added to the
solution and the resulting mixture was stirred at about
80°C for 3 hours.

After completion of the reaction, triethylamine
hydrochloride was removed by filtration, the solvent was
removed under reduced pressure, and the obtained residue
was purified by silica gel column chromatography (Wako gel
C-200, eluent; n-hexane/ethyl acetate=3/1) to obtain 1.5 g

?
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of the objctive product as colorless small plate-shaped
crystal.

m.p.: 114 to 115°C

H-NMR (CDCls, 8 ppm)

1.32 (94, s), 1.61 to 1.71 (3H, d-d),-4.68 to 4.70

(2H, d), 3.74 to 3.81 (2H, q), 5.70 to 5.92 (1lH, d-

q), 5.76 (1H, b), 7.26 to 7.41 (4H, m), 8.50 (1H, s)
(2) Synthesis of 6-(l1-fluoroethyl)-5-iodo-4-(a-methyl-
benzylamino)pyrimidine (Compound 13)

In 40 ml of toluene were dissolved a-methylbenzyl-
amine (1.2 g) and triethylamine (1.2 g), and 4-chloro-6-(1-
fluoroethyl) -5~iodopyrimidine (2.9 g) was added to the
solution and the resulting mixture was stirred at about
80°C for 3 hours.

After completion of the reaction, triethylamine
hydrochloride was removed by filtration, the solvent was
removed under reduced pressure, and the obtained residue
was purified by silica gel column chromatography (Wako gel
C-200, eluent; n-hexane/ethyl acetate=3/1) to obtain 2.9 g
of the desired product as a pale orange viscous liquid.

'H-NMR (CDCls;, & ppm)

1.57 to 1.69 (6H, m), 4.68 to 4.70 (2H, d), 5.24 to

5.92 (1H, d-q), 5.83 (1H, b), 7.24 to 7.37 (5H, m),

8.43 (1H, s)

(3) Synthesis of other Compound (1) in Table 1

According to the methods described in the above-
mentioned (1) and (2), other compounds (l) in Table 1 were
synthesized.

The compounds (1) synthesized as mentioned above and
their physical properties are shown in Table 1.

*]1 is all racemic mixtures (R,S).

X

X
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Table 1

Y

Compound _A r R *2 IPhysical propert
1 —Q.C.H.-l H R, § | mpita~t15c
2 -601. H R, S m.p80-~81C
8 Y H R, S | . mpi05~108%C
4 G-'Q H R S| mpite~tisze
5 o, H R, S| nE91e009
) AT H R, S| mpsz~e3C
7 wAr H R S mp72~73%C
8 ?5 H R, S mpes~71C
9 0 H | R S
10 Da H R, S
11 —C)-w H R, S m.pse~83T
12 'o*ao H R, §| niMieus
18 -C_) CH3 | R. s | n¥*1e0s3
14 ) ) CHj s ng2 1.6061
16 0 CHj; R nB2 4 gogs
16 @ CiHs | R, s | n&'1.5008
17 @ CqHgn | R, § | np*1se27
18 :D C4Hei | R, S n§-71.5as1
19 ~{Docr, | CH; | R, S
20 Doar, | CiHs | R s | n2E1se4s

4
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Table 1 {contd.)

wn
J

(1)

Compound Ar R % 2 |Physical property
21 -Q CqoHg R, S u:::::r:"
212 —Q-gw. CHs { R, s | n¥P*1.56788
23 oo, | CHy | R, s | NE°16678
24 -D-a CoHs | R, s | n®11.6002
25 ;Q'G CH3 | B s | nZ71.6008
26 A TS CHy | R, s | Nn®°1.5038
27 —9% CHz | R, 5| n571.5842
28 % CH3 | R, s | nPs1s5e97

CHy

29 m CHj R, mp.110~112C
30 L>e CH; | R S

31 OO | cHs [ ks

82 Q& CHs | R, s

33 —’;’ CHy | & s | n®31is10s
34 AL CHy | R s|

36 RA CH; [ R s

-
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Table 1 (contd.)

R
mé‘"
1 (1 .-
|
3
F
Compound Ar R # 2 |Physical property
36 > o) CH3 | R, s | n*®15928
37 GO CiHs | & s | ni31sese
38 ‘?3 CHs | R S
39 ‘af) CHs | & s | ni™1ce3s
40 ?:) CHy | R, S

Example 2 (Preparation of formulations)
(1) Preparation of granule

Five parts by weight of Compound (1) were uniformly
mixed with 35 parts by weight of bentonite, 57 parts by
weight of talc, 1 part by weight of Neopelex powder {(trade
name, produced by Kao K.K.) and 2 parts by weight of sodium
lignosulfonate, then the mixture was kneaded with addition
of a small amount of water, followed by granulation and
drying, to obtain a granule.
(2) Preparation of wettable powder

Ten parts by weight of Compound (1) were uniformly
mixed with 70 parts by weight of kaolin, 18 parts by weight
of white carbon, 1.5 parts by weight of Neopelex powder
(trade name, produced by Kao K.K.) and 0.5 part by weight
of Demol (trade name, produced by Kao K.K.), then the
mixture was pulverized to obtain a wettable powder.
(3) Preparation of emulsifiable concentrate

Twenty parts by weight of Compound (1) were uniformly
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mixed with 70 parts by weight of xylene by adding 10 parts

by weight of Toxanone (trade name, produced by Sanyo

Chemical Industries, Ltd.), and mixed therein uniformly to

obtain an emulsifiable concentrate.

(4) Preparation of dustable powder >
Five parts by weight of Compound (1) were uniformly

mixed with 50 parts by weight of talc and 45 parts by

weight of kaolin to obtain dustable powder.

Example 3 (Tests of effects)

(1) Test of effect on green caterpillar (common cabbage

worm)

The respective wettable powders of Compounds (1)
shown in Table 1 prepared as in Example 2 were diluted to
1000 ppm with water containing a surfactant (0.01%), and in
these respective chemical solutions, cabbage leaves (5 x 5
cm) were dipped for 30 seconds, and each leaf was put into
the respective plastic cups and air-dried.

Subsequently, 10 green caterpillars (3rd instar
larvae} were placed in the respective cups, which were
sealed by lids, and they were left to stand in a thermostat
chamber at 25°C. After 2 days, insecticidal rate was
determined by counting living and dead insects in the
respective cups.

As a result, Compounds 1 to 8, 11 to 18, 20 to 29,
33, 36, 37, 39 showed the insecticidal effect of 80% or
more.

(2) Test of effect on green peach aphid

The respective wettable powders of Compounds (1)
shown in Table 1 prepared as in Example 2 were diluted to
100 ppm with water containing a surfactant (0.01%), and in
these respective chemical solutions, cabbage leaves (5 x 5
cm) were dipped for 30 seconds, and each leaf was put into
the respective plastic cups and air-dried.

Subsequently, 10 green peach aphids (unfledged female
adults) were placed in the respective cups, which were
sealed by lids, and they were left to stand in a thermostat
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chamber at 25°C. After 3 days, insecticidal rate was
determined by counting living and dead unfledged female
adults and larvaes in the respective cups.

As a result, Compounds 6, 11 to 14, 16, 22 to 25, 27,
28, 37 and 39 showed the insecticidal effect of 80% or
more.
(3) Antibacterial test

Acetone solutions of Compounds (1) shown in Table 1
were migrated into a PDA (potato dextrose agar) medium with
a final concentration of 40 ppm to prepare plate culture

media were cut with 1 mm square by a scalpel and inoculated

to plate culture media containing chemicals.

They were cultured at 25°C under dark place for 3
days, and the diameter of the colony was compared to those
grown in the area to which no chemical was added, and a
colony growth-inhibiting ratio (%) was calculated by the
following equation.

Diameter (mm) of colony

Colony growth grown in chemical treated area
P . (%) = 1-
inhibiting ratio **) Diameter (mm) of colony grown X100

in chemical non-treated area

Judgment of the effects was carried out with 6 ranks
from 5 to 0 in which a colony growth-inhibiting ratio of 95
to 100% was rated 5, 85 to 95% was 4, 85 to 70% was 3, 45
to 70% was 2, 10 to 45% was 1, and 10 to 0% was 0.

As a result, Compounds 2 to 8, 11 to 18, 20 to 29,
33, 36, 37 and 39 showed effects of 4 or more against plum
brown rot bacteria, and Compounds 1 to 8, 11 to 18, 20 to
29, 33, 37 and 39 showed effects of 4 or more against rice
blast bacteria.
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Industrial applicablility

The novel 6-(l-fluorcethyl)-5-iodo-4-aminopyrimidine
compound of the present invention has excellent effects of
contrelling noxious organisms for an agricyltural and
horticultural use.
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Claims:

1. A 6-(1-fluoroethyl)-5-iodo-4-aminopyrimidine compound
represented by the following formula (1):

(1

wherein Ar represents a phenyl group, a naphthyl
group, a thienyl group, an indanyl group or a 1,4-
benzodioxan-6-yl group, which is unsubstituted or
substituted by 1 to 3 substituents selected from the
group consisting of a halogen atom, an alkyl group
having 1 to 4 carbon atoms, a haloalkyl group having
1l to 4 carbon atoms, an alkoxy group having 1 to 4
carbon atoms, a haloalkoxy group having 1 to 4 carbon
atoms and a phenoxy group; R represents a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; *1
represents an asymmetric carbon atom; *2 represents
an asymmetric carbon atom when R represents an alkyl
group having 1 to 4 carbon atoms.

2. The 6-(l-fluorcethyl)-5-iodo-4-aminopyrimidine compound
according to Claim 1, wherein Ar in the above mentioned
formula (1) is a phenyl group substituted by 1 to 3 substi-
tuents selected from the group consisting of a halogen
atom, an alkyl group having 1 to 4 carbon atoms, a halo-
alkyl group having 1 to 4 carbon atoms, an alkoxy group
having 1 to 4 carbon atoms, a haloalkoxy group having 1 to
4 carbon atoms and a phenoxy group, or an unsubstituted
phenyl group.

3. The 6-{1-fluoroethyl)-5-iodo-4-aminopyrimidine compound
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according to Claim 1 or 2, wherein the substituent for Ar
is selected from the group consisfing of a chlorine atom, a
fluorine atom, a methyl group, an ethyl group, an isopropyl
group, a t-butyl group, a triflucromethyl group, a methoxy
group, an ethoxy group, a difluorcmethoxy group, a tri-
fluoromethoxy group and an unsubstituted phenoxy group.

4, The 6-(l1-fluorocethyl)-5-iodo-4-aminopyrimidine compound
according to any one of Claims 1 to 3, wherein R is a
hydrogen atem, a methyl group, an ethyl group, an i-propyl
group, a n-butyl group or an i-butyl group.

5. A process for ﬁreparing the 6-(l-fluorcethyl)-5-iodo-4-
aminopyrimidine compound represented by the formula (1)
according to Claim 1, which comprises reacting 4-chloro-6-
{(1-fluoroethyl)-5-iodopyrimidine represented by the
following formula (2):

(2)

wherein *1 has the same meaning as defined in Claim
1,
with an amine represented by the following formula (3):

PR (3)
NH,” *2 " Ar

wherein Ar, R and *2 have the same meanings as
defined in Claim 1.

6. A chemical for controlling noxious organisms containing
the 6-(1-fluoroethyl)-5-iodo~-4~aminopyrimidine compound
represented by the formula (1) according to Claim 1 as an
effective ingredient.
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Abstract
The present invention relates to a 6-(1-fluorocethyl)-

5-iodo-4-aminopyrimidine compound represented by the
5 following formula (1): . -

(1)

wherein Ar represents a phenyl group, a naphthyl
group, a thienyl group, an indanyl group or a 1,4-

10 benzodioxan-6-yl group, which is unsubstituted or
substituted by 1 to 3 substituents selected from the
group consisting of a halogen atom, an alkyl group
having 1 to 4 carbon atoms, a haloalkyl group having
1 to 4 carbon atoms, an alkoxy group having 1 to 4

15 carbon atoms, a halocalkoxy group having 1 to 4 carbon
atoms and a phenoxy group; R represents a hydrogen
atom or an alkyl group having 1 to 4 carbon atoms; *1
represents an asymmetric carbon atom; *2 represents
an asymmetric carbon atom when R represents an alkyl

20 group having 1 to 4 carbon atoms,

a process for preparing the same, and agricultural and
horticultural chemicals for contreolling noxious organisms.
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COMPUESTOS DE 6-{1-FLUOR ETIL)-5-YODO-4-AMINOPIRIMIDINA,
PROCEDIMIENTO PARA LA PREPARACION DE LOS MISMOS Y

CONTROLADORES DE PLAGAS PARA USO AGRICOLA Y HORTICOLA
CAMPO TECNICO DE LA INVENCION

LLa presente invencion se refiere a un compuesio de 6-(1-
fluoroetil}-5-yodo-4-aminopirimidina Gtil como sustancia quimica agricola u

horticola para controlar organismos nocivos.
TECNICA ANTECEDENTE

El compuesto de 6-(1-fiuoroetil}-5-yodo-4-aminopirimidina de la
presente invencién es compuesto novedoso y se ha sabido gue tiene efectos
agricolas y horticolas para controlar organismos nocivos.

Un objeto de la presente invencién es praveer un compuesto de
6-(1-fluoroetil)}-5-yodo-4-aminopirimidina, un procedimiento para preparar el
mismo y sustancias quimicas agricolas y horticolas para controlar organismos

nocivos que contienen el mismo como un ingredients efectivo.
DESCRIPCION DE LA INVENCION

Los inventores de la presente han estudiado resolver los

A

5
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problemas antes mencionados, y como resultado de ello han encontrado que
los compuestos de 6-{1-fluoroetil}-5-yodo-4-aminopirimidina novedosos tienen
efectos insecticidas, acaricidas, nematicidas y fungicidas resalitantes para uso
agricola y horticola, por lo que han logrado realizar la presenta invencion.

Es decir, la presente invencién es como se muestra a
continuacion.

La primera invencibn se refiere a un compuesto -de 6-(1-

fluoroetil}-5-yodo-4-aminopirimidina representado por la siguiente férmula (1):

(1

en donde Ar representa un grupo fenilo, un grupo naftilo, un
grupo tienilo, un grupo indanilo o un grupo 1,4-benzodioxan-6-lo, que es no
sustituido o sustituido por 1 a 3 sustituyentes seleccionados del grupo que
consiste de un atomo de halégeno, un grupo alquilo que tiene 1 a 4 Atomos de
carbono, un grupo halogenoalquilo que tiene 1 a 4 atomos de carbono, un
grupo alcoxi que tiene 1 a 4 atomos de carbono, un grupo halogenoalcoxi que
tiene 1 a 4 4&tomos de carbono y un grupo fenoxi; R representa un atomo de
hidrdgeno o un grupo alquilo que tiene 1 a 4 atomos de carbono; *1
representa un atomo de carbono asimétrico; *2 representa un atomo de

carbono' asimétrico cuando R representa un grupo alquilo que tiene 1 a 4

%
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atomos de carbono.

La segunda invencién se refiere a un procedimiento para
preparar un compuesto de 6-(1-fluoroetil)}-5-yodo-4-aminopirimidina
representado por la formula (1) anteriormente mencionada, que consiste en
hacer reaccionar 4-cloro-6-(1-fluoroetil)-5-yodopirimidina representada por la
siguiente formula (2):

(2)

en donde *1 tiene el mismo significado que se definié antes, con
una amina representada por la siguiente formula (3):
. R
NH,)ﬂ\Ar ®
en donde Ar, R y *2 tienen los mismos significados que se
definieron antes.
La tercera invencion se refiere a una sustancia quimica agricola
y horticola para controlar organismos nocivos que contiene el compuesto de
6-(1-fluoroetil)}-5-yodo-4-aminopirimidina representado por la férmula (1) antes

mencionada como un ingrediente efectivo.
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EJ RM D PARALLEVAR A CABO LA INVENCION

A continuacién, se explicara con detalle la presente invencion.

Los sustituyentes respectivos mostrados en los compuestos
respectivos antes mencionados son como se menciona a continuacioén.

Ar es un grupo fenilo, un grupo nattilo, un grupo tienilo, un grupo
indanilo o un grupo 1,4-benzodioxan-6-ilo, que es no sustituido o sustituido por
1 a 3 sustituyentes seleccionados del grupo que consiste de un &tomo de
halégeno, un grupo alquilo que tiene 1 a 4 atomos de carbono, un grupo
halogenoalquilo que tiene 1 a 4 atomos de carbono, un grupo alcoxi que tiene
1 a 4 4lomos de carbono, un grupo halogenoalcoxd que tiene 1 a 4 atomos de
carbono y un grupo fenoxi.

R es un atomo de hidrégeno o un grupo alquilo que tiene 1 a 4
atomos de carbono.

*1 es un atomo de carbono asimétrico.

*2 es un atomo de carbono asimétrico cuando R es un grupo
alquilo que tiene 1 a 4 4tomos de carbono.

Como el atomo de halbgen.o que es un sustituyente para Ar, se
puede mencionar, por ejemplo un atomo de cloro, un &tomo de yodo, un
atomo de bromo, un atomo de fllor, etc., y preferiblemente un dtomo de cloro
y un atomo de flGor.

Como el grupo alquilo que tiene 1 a 4 dtomos de carbono que es

un sustituyente para Ar, se puede mencionar, por esjemplo, un grupo alquilo de

,pd
(\,{5\
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cadena recta o ramificada, y preferiblemente un grupo metilo, un grupo stilo,
un grupo isopropilo y un grupo t-butilo.

Como el grupo halogenoalquilo que tiene 1 a 4 atomos de
carbono que es un sustituyente para Ar, se puede mencionar, por ejempio, un
grupo difluorometilo, un grupo trifluorometilo, un grupo 2,2,2-triflucroetilo, un
grupo 2-fluoroetilo, etc., preferiblemente un grupo triflucrometilo.

Como el grupo alcoxi que tiene 1 a 4 4tomos de carbono que es
un sustituyente para Ar, se puede mencionar por ejemplo, un grupo alcoxi de
cadena recta o ramificada, preferiblemente un grupo metoxi y un grupo etoxi.

Como el halogenoalcoxi que tiene 1 a 4 4tomos de carbono que
es un sustituyente para Ar, se puede mencionar, por ejemplo, un grupo
difluorometoxi, un grupo trifluorometoxi, un grupo 2,2,2-trifluoroetoxi, un grupo
2-trifluoroetoxi, etc., y preferiblemente un grupo difluorometoxi y un grupo
trifluorometoxi.

Como el grupo fenoxi que es un sustituyente para Ar, se puede
mengcionar, por ejemplo, un grupo fenoxi que puede ser sustituido por el 4tomo
de haldégeno antes mencionado, el grupo alquilo que tiene 1 a 4 dtomos de
carbono, el grupo halogenoalquilo que- tiene 1 a 4 atomos de carbono, el
grupo alcoxi que tiene 1 a 4 4tomos de carbono o un grupo halogenoalcoxi
que tiene 1 a 4 atomos de carbono, preferiblemente un grupo fenoxi no
sustituido.

Un ndmero de estos sustituyentes es preferiblements 1 a 3.

Como el grupo alquilo que tiene 1 a 4 atomos de carbono de R,
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se puede mencionar, por ejempio, un grupo alquilo de cadena recta o .

ramificada, y preferiblemente un grupo metilo, un grupo etilo, un grupo i-
propilo, un grupo n-butilo y un grupo i-butilo.

E! compuesto (1) de la presente invencién tiene un grupo amino
de modo que una sal &cida de adicién derivada del mismo también se incluye
en la presents invencion.

Como un &cido que forma una sal &cida de adicién, se puede
mencionar, por ejemplo, un &cido inorganico tal como acido clorhidrico, écido
bromhidrico, &cido nitrico, acido sulfirico, acido fosférico, etc.; un dcido
carboxilico tal como acido carboxllico tal como acido férmico, acido oxélico,
acido fumarico, acido adipico, acido estearico, Acido oleico, 4cido aconltico,
etc.; un acido sulfénico tal como acido metansulfénico, &cido bencensulfénico,
acido p-toluensulfénico, etc.; sacarina, etc.

También, el compuesto (1) de la presente invencién contiene un
&tomo de carbono asimétrico representado por *1 y *2 de modo que los
isdmeros Opticos respectivos, isémeros racémicos, diasteredbmeros o una
mezcla de los mismos derivada de los mismos se incluyen cada uno en la
presente invencién.

Entre los compuestos (1) de la presente invencidn, los
compuestos particularmente preferidos pueden incluir los siguientes.

(1) Un compuesto en el cual R es un atomo de hidrégeno y Ar
un grupo fenilo sustituido por un grupo alcoxi que tiene 1 a 4 4tomos de

carbono. Por ejemplo, se pueden mencionar los compuestos 5, 6, etc.,
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mostrados en el cuadro 1 que se menciona mas adelante.

(2) Un compuesto en el cual R es un atomo de hidrégeno, y Ar
es un grupo fenilo sustituido por un grupo alquilo que tiene 1 a 4 étor-nos de
carbono. Por ejemplo, se pueden mencionar los compuestos 1, 2, 11, eic.,
mostrados en el cuadro 1 que se menciona més adelante.

(3) Un compuesto en el cual R es un atomo de hidrdgeno, y Ar
es un grupo fenilo sustituido por un grupo fenoxi. Por ejemplo, se puede
mencionar, el compuesto 12, etc., mostrado en el cuadro 1 mencionado mas
adelante.

(4) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono y Ar es un grupo fenilo no sustituido. Por ejemplo, se
puede mencionar los compuestos 13 a 18, etc., mostrados en cuadro 1 que se
menciona més adelante.

(5) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono, y Ar es un grupo fenilo sustituido por un grupo
halogenoalcoxi que tiene 1 a 4 dtomos de carbono y un atomo de halégeno.
Por ejemplo, se puede mencionar el compuesto 22, etc., mostrado en el
cuadro 1 que se menciona mas adalante-.

(6) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono, y Ar es un grupo fenilo sustituido por un grupo
halogenoalcoxi que tiene 1 a 4 4tomos de carbono. Por ejemplo, se pueden
mencionar los compuestos 20, 21, 23, etc., mostrados en el cuadro 1 que se

menciona mas adelante.
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(7) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono, y Ar es un grupo fenilo sustituido bor un atomo de
halégeno. Por ejemplo, se pueden mencionar los compuestos 24, 25, etc.,
mostrados en el cuadro 1 que se menciona mas adelante.

(8) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 stomos de carbono, y Ar es un grupo fenilo sustituido por un grupo alquilo
que tiene 1 a 4 4tomos de carbono. Par ejemplo, se pueden mencionar los
compuestos 27, 28, etc., mostrados en el cuadro 1 que se menciona mas
adelante.

(9) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono, y Ar es un grupo indanilo no sustituido. Por ejemplo, se
pueden mencionar los compuestos 36, 37, etc., mostrados en el cuadro 1 que
se menciona mas adelante.

(10) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 4tomos de carbono, y Ar es un grupo 1,4-benzodioxan-6-lio no sustituido.
Por ejemplo, se puede menciona‘r el compuesto 39, etc., mostrado en el
cuadro 1 que se menciona mas adelante.

(11) Un compuesto en el cual R es 4tomo de hidrégeno, y Ar es
un grupo fenilo sustituido por un atomo de halégeno. Por ejempio, se pueden
mencionar los compuestos 3, 7, 8, etc,, ‘mostrados en el cuadro 1 que ‘se
menciona mas adelante.

(12) Un compuesto en el cual R es un atomo de hidrégeno, y Ar

es un grupo fenilo sustituido por un grupo halogenoalquilo que tiene 1 a 4
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a4tomos de carbono. Por gjemplo, se puede mencionar el compuesto 4, etc.,
mostrado en el cuadro 1 que se menciona mas adelante.

{13) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 4tomos de carbono, y Ar es un grupo naftilo no sustituido. Por ejemplo, se
puede mencionar el compuesto 29, etc., mostrado en el cuadro 1 que se
menciona mas adelante.

(14) Un compuesto en el cual R es un grupo alquilo que tiene 1 a
4 atomos de carbono, y Ar es un grupo tienilo no sustituido. Por ejemplo, se
puede mencionar el compuesto 33, etc., mostrado en 6l cuadro 1 que se
menciona mas adelante.

Un método de sintesis del compuesto (1) antes mencionado de

conformidad con la presente invencién se describe con detalle.

Método de sintesis

El compuesto (1) se sintetiza haciendo reaccionar el compuesto
(2) con el compuesto (3) en un solvente, en presencia de una base.

Como un tipo del solvente, no se limita particularmente siempre
que no participe directamente en la pres-ente reaccién, y se puede mencionar,
por ejemplo, un hidrocarburo aromatico, alifatico o aliciclico clorado o no
clorado tal como benceno, tolueno, xileno, metiinaftaleno, éter de petrdleo,
ligroina, hexano, clorobenceno, diclorobenceno, cloroformo, dicloroetano,
tricloroetileno, etc.; un éter tal como tetrahidrofurano, dioxano, éter dietilico,

etc.; un nitrilo tal como acstonitrilo, propionitrilo, etc.; una cetona tal como

4
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acetona, metiletilcetona, etc.; un solvente polar aprdtico tal como N,N-
dimetilformamida, sulféxido de dimetilo, sulforano, N,N-dimetilimidazolidinona,
N-metilpirrolidona, etc.; y una mezcla de los solventes antes mencionados.

Una cantidad del solvente que se ha de usar es preferiblemente
tal que el contenido del compuesto (2) se vuelve de 5 a 80% en peso; y muy
preferiblemente de 10 a 70% en peso.

Un tipo de la base no es especlficamente limitado, y se
menciona una base organica y una base inorganica. Se puede mencionar, por
ejemplo, una amina terciaria tal como trietilamina, una base orgénica tal como
DBU, una base inorganica tal como hidruro, hidréxido, carbonato, carbonato
acido de un metal alcalino 0 un metal alcalinotérreo; y preferiblemente una
base organica tal como trietilamina.

Una cantidad de la base que se ha de usar es preferiblemente de
1 a 5 veces molar, muy preferiblemente 1.2 a 2.0 veces molar con base en la
cantidad del compuesto (2).

Una temperatura de reaccion no es especfficamente limitada y
estd preferiblemente dentro del intervalo de temperatura desde temperatura
ambiente hasta el punto de ebullicion ¢ menos del solvente que se ha de usar,
particuiarmente de preferencia 60 a 110°C.

Un tilempo de reaccién puede variar dependiendo de la
concentracion y temperatura antes menci.onadas. y generalmente de 0.5 a 8
horas.

Una cantidad del compuesto de partida que se ha de usar es
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preferiblemente 1.0 a 5 veces molar de compuesto (3) basado en una
cantidad de compuesto (2), muy preferiblemente 1 a 1.1 veces molar.

El compuesto (2) que se ha de usar en la presente invencion se

puede preparar por el método mostrado en el siguiente esquema de

conformidad con la descripcidn de la solicitud de patente japonesa No. 2000-

384776.
0
o NH,CH=NH
F N
(4) F
I-Cl S

(8)

(2)

en donde *1 tiene el mismo significado que se definid antes.

El compuesto (4) se puede preparar, por ejemplo, por el método

de conformidad con la solicitud de patente provisional japonesa No.

171834/1999.
) —jiwaf 0 o
\')LO/ > \NO/
F F o
(7) (4)

El compuesto (3) puede ser un 'producto comerciaimente
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disponible o se puede preparar mediante el método mostrado en el siguiente

esquema.
S ¢
RJl\Ar Método de Leuckart
(8) - NH,
R/*lz\Ar .
(3)
R’lkAr
(9)
en donde Ar, R y *2 tienen ol mismo significado que se definié
antes.

El compuesto (1) deseado preparado como se menciond antes
se puede someter a post-tratamiento tal como extraccién, concer_1tmci6n.
filtracion, etc., después de completarse la reaccibn y, si es necesario, se
puede someter a purificacion por métodos conocidos tales como

recristalizacién, varios tipos de cromatografia, etc.

Efectos de control
Como los organismos nocivos agricolas y horticolas sobre los
cuales se puede observar un efecto controlador por medio del compuesto (1)

de la presente invencién, se pueden mencionar insectos nocivos agricolas y
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horticolas [v. gr., Hemiptera (saltarillas, saltamontes, afidos, moscas blancas,
etc.), Lepidoptera (gusano soldado de la col, polila de dorso de diamante,
polillas del enroyamiento de las hojas, polillas pirdlidas, polillas de la manzana
verde, mariposa de la col, etc.), Coleopfera (escarabajos tenebridnidos,
escarabajos de las hojas, picudos, escarabajos, etc.), Acarina (4caro rojo de
los citricos, acaro arafia de dos puntos, etc., de |a familia Tetranychidae, &caro
rosa de la roya de los citricos de la familia Enophyidae etc.)], nematodos (v.
gr.. nematodos de los nédulos de la raiz, nematodos cistcidos, nematodos de
lesiones de la ralz, nemstodos de punta blanca, nematodos de madera de
pino), acaros de bulbos en el suelo, insecios higiénicamente nocivos (v. gr.,
moscas, mosquitos, cucarachas, etc.), insectos nocivos de granos
almacenados (v. gr., escarabajos rojos de la harina, picudos del frijol, etc.),
insectos de la madera (v. gr., termitas, tales como termita subterrdnea de
formosa, Reticulitermes speratus y Cryptotermes domesticus; escarabajos de
los postes, escarabajos de las farmacias, polillas de la madera, escarabajos
de cuemo largo, escarabajos de la corteza, etc.) y también enfermedades
agricolas y horticolas (v. gr., monilla fruticola, roya café del trigo, mildia
pulverulento de la cebada, mildid del ahogamiento del pepino, pyricularia
oryzea, tizén tardio del tomate, etc.).

Sustancias quimicas para controlar organismos nocivos

Las sustancias quimicas agricolas y horticolas para controlar

organismos nocivos de la presente invencién son particularmente remarcables



10

15

20

’ \k\ﬁ

en efectos insecticidas, acaricidas y nematicidas, y contienen uno o mas tipos
de compuesto (1) como un ingrediente efectivo.

El compuesto (1) se puede usar en forma individual, sin
embargo, generaimente se prefiere que se use el mismo al formular un
vehiculo, agente tensioactivo, dispersante, auxiliar, etc. (por ejemplo, se
prepara como una composicion tal come un polvo espolvoreable, un
emuisionante, un granulo fino, un granulo, un polvo humectable, una
suspension oleosa, un aerosol, etc.) de acuerdo con el método
convencionalmente conocido.

Como el vehiculo, se puede mencionar, por ejemplo, un vehiculo
solido tal como talco, bentonita, arcilla, caolina, tierra diatomacea, carbén
blanco, vermiculita, hidréxido de calcio, arena silicea, sulfato de amonio, urea,
etc., un vehiculo liquido tal como un hidrocarburo (kerosina, aceite mineral,
etc.), hidrocarburo aromdtico (benceno, tolueno, xileno, etc.), hidrocarburo
clorado (cloroformo, tetracloruro de carbono, etc.), éteres (dioxano,
tetrahidrofurano, etc.), cetonas (acetoﬁa. ciclohexanona, isoforona, etc.),
ésteres (acetato de etilo, acetato de etilenglicol, maleato de dibutilo, etc.),
alcoholes (metanol, n-hexanol, etilenglicol, etc.); solvente polar aprético
(dimetiformamida, sulféxido de dimetilo, etc.), agua, etc.; un vehiculo gaseoso
tal como aire, nitrégeno, un didxido de carbono gaseoso, fleona, etc. (en este
caso, se puede llevar a cabo la diseminacién de la mezcla), y similares.

Como el agente tensioactivo y dispersante que se puede usar

para mejorar la fijacion de la sustancia quimica presente a animales y plantas
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y la absorcion del mismo en éstos, y mejorando las caracteristicas tales como
dispersién, emulsificacién y diseminacién de la sustancia quimica, se puede
mencionar, por ejemplo, suifatos de alcohal, alquilsulfonato, lignosulfonato y
éter polioxietilenglicolico. Como un agente tensioactivo, se pueden mencionar '
productos comerciaimente disponibles, por ejempio, polvo de Neopelex
(nombre comercial, producido por Kao K.K.), Demol (nombre comercial,
pr.'oducido por Kao KK), Toxanone (nombre comercial, producido por Sanyo
Chemical Industries, Lid.) y similares. Ademés, para mejorar las propiedades
de su formulacién, por ejemplo, carboximetilcelulosa, polietilenglicol y goma
arabiga se“puedan usar como un auxiliar.

En la preparacion de la presente sustancia quln.1iea. el vehiculo,
agento—tensioactivo. dispersante y auxiliar antes mencionados se pueden usar
en forma individual 0 en una combinacibn adecuada, respectivamente,
de;;endiendo de los propdsitos respectivos.

Cuando el compuesto (1) de la presente invencién se hace en
formulaciones, la concentracién del ingrediente activo es generailmente de 1 a
50% en peso en un concentrado emulsionable, generalmente de 0.3 a 25% en
peso en un polvo espolvoreable, generaimente de 1 a 90% en peso en un
polvo humectable, generalmente de 0.5 a 5% en peso en un granulo,
generaimente de 0.5 a 5% en peso en una suspensién oleosa, y generaimente
de 0.1 a 5% en peso en un aerosol.

Estas formulaciones se pueden proveer para varios usos

diluyéndolas a una concentracién adecuada y rocidndolas a los tallos y hojas
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de las plantas, suelo y superficie de amrozales con residuos de plantas, o

aplicandolas directamente a los mismos dependiendo de los propésitos.
EJEMPLO

A continuacion, la presente invencibn se explicara
especlficamente haciendo referencia a los ejemplos de referencia y a los
ejemplos. De manera incidental, estos no limitarén el alcance de la presente

invencion.

EJEMPLO DE REFERENCIA 1

Método de sintesis del compuesto (5)

Sintesis &e 6-(1-fluoroetil}-4-pirimidona

En metanol (1000 mi) se disolvié 4—ﬂuoro-3-oxopel:|tanoato de
metilo (93.3 g), y una solucién de metilato de sodio al 28%/metanol (365 g) v
acetato de formamidina (98.4 g) se afladieron sucesivamente a la solucion, y
la mezcla resultante se puso a refiujo a 40°C durante 12 horas.

Después de completarse la reaccion, la mezcla se enfrid a 10°C
0 menos, Yy una mezcla de acido sulfiirico concentrado (95.1 g) y agua (85 g)
se afladié a la mezcla anterior. Después, la mezcla se agitd a 50°C durante 30
minutos, los materiales insolubles se removieron por filtracion, y el filtrado se

concentré bajo presién reducida. El residuo resultante se recristalizé a partir
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de isopropanol para obtener 58 g del compuesto deseado como un cristal
incoloro.

p.f. 170.0 a 171.5°C

EJEMPLO DE REFERENCIA 2
Método de sintesis del compuesto {6)

Sintesis de 6-{1-fluoroetil)-5-yodo-4-pirimidona

A una solucién en acido acético (150 ml) de. 6-(1-fluoroetil)-4-
pirimidona (56.8 g) se afiadi® gota a gota bajo temperatura ambiente y
agitacién una solucidon en acido acético de monocloruro de yodo preparada
afiadiendo yodo (50.8 g) a acido acético (500 ml) y soplando cloro (15 g)a la
misma bajo temperatura ambiente y agitacién, y la mezcia resultante se agitd
durante 6 horas.

Después de completarse la reaccion, el acido acético se removié
bajo presion reducida, se afiadié agua (300 mi) al residuo para disolver el
material, y el pH de la mezcla se ajustd a 5 con hidréxido de sodio 2N y una
solucién acuosa saturada de bicarbonato de sodio. Los cristales precipitados
se raecogieron por filtracién, se lavaron con agua y se secaron para obtener 85
g del producto deseado como un cristal ocroso pélido.

Ademas, el cristal se purificd por recristalizaciébn a partir de
acetato de etilo-hexano para obtener 76.0 g del producto deseado como un

cristal en forma de agujas incoloro.

I
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p.f.: 195 a 196°C.

EJEMPLO DE REFERENCIA 3
Método de sintesis del compuesto (2)

Sintesis de 4-cloro-6-(1-fluoroetil}-5-yodopirimidina

A acetato de etilo (180 ml) se afiadié 6-(1-fluoro-etil)}-5-yodo-4-
pirimidona (53.6 g), se afiadi6 N,N-dimetilformamida (1.5 g) a la mezcla y la
mezcla resultante se agitd a 70°C mientras se calentaba. Subsecuentemente
se afiadié gota a gota cloruro de tionilo (28.6 g) a la mezcla y se agitd durante
3 horas para completar la reaccion.

Después de enfriar la mezcla de reaccién, la mezcla se vacié en
agua con hielo y el pH de la mezcia se ajustd a 4 con hidrdxido de sodio 2N.
La.capa de acetato de etilo se recogié por separacién, se lavd con agua y
después se secd sobre sulfato de sodio anhidro. Subsecuentemente, bajo
presion reducida, el solvente se removié por destilacién y el residuo obtenido
se purificd por destilacion bajo presion reducida para obtener 54.6 g del
compuesto deseado como un liquido amarillento palido.

p.e. 116 a 118°C/4 mmHg
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EJEMPLO 1
Método de sintesis del compuesto {1}

(1) Sintesis de 4-(4-t-butiibencilamino)-6-(1-fluoro-etil}-5-
5 yodopirimidina (compuesto 1)
En 20 mi de tolueno se disolvié 4-t-butilbencil-amina (0.8 g) y

trietilamina (0.6 g), y se afiadié 4-cloro-6-(1-fluoroetil}-5-yodopirimidina (1.5 g)
a la solucién y la mezcla resultante se agitd a aproximadamente 80°C durante
3 horas.

10 Después de completarse la reaccidon, se removié clorhidrato de
trietilamina por filtracién, el solvente se removié bajo presiéon reducida y el
residuo obtenido se purificd por cromatografia en columna sobre gel de sllice
(gel C-200 de Wako, eluyente; n-hexano/acetato de etilo = 3/1) para obtener
1.5 g del producto objetivo como un cristal en forma de placa pequefia

15 incoloro.

pf.114a115°C
'H-RMN (CDCls, 5 ppm)
1.32 (9H, s), 1.61 a 1.71 (3H, d-d), 4.68 a 4.70 (2H, d), 3.74 a
3.81 (2H, q), 5.70 a 5.92 (1H, d-q), 5.76 (1H, b), 7.26 a 7.41 (4H, m), 8.50 (1H,
20 s)
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(2) Sintesis de 6-(1-fluoroetil}5-yodo-4-{o-metil-bencilamino)-
pirimidina (compuesto 13)

En 40 ml de tolueno se disolvidé a-metilbencil-amina (1.2 g) y
trietilamina (1.2 g), y se afiadié 4-cloro-6-{1-flucroetil}-5-yodopirimidina (2.9 g)
a la solucion y la mezcla resultante se agitd a aproximadamente 80°C durante
3 horas.

Después de completarse la reaccion, se removié clorhidrato de
trietilamina por filtracion, el solvente se removié bajo presién reducida y el
residuo obtenido se purificd por cromatografla en columna sobre gel de sllice
(gel C-200 de Wako, eluyente; n-hexano/acetato de etilo = 3/1) para obtener
2.9 g del producto deseado como un liquido viscoso anaranjado pélido.

'H-RMN (CDCls, 5 ppm)

1.57 a 1.69 (6H, m), 4.88 a 4.70 (2H, d), 5.24 a 5.92 (1H, dq),
5.83 (1H, b), 7.24 a 7.37 (5H, m), 8.43 (1H, s)

(3) Sintesis de otro compuesto (1) en el cuadro 1

De conformidad con los métodos descritos en (1) y (2) antes
mencionados, se sintetizaron otros compuestos (1) en el cuadro 1.

Los compuestos (1) sintetizados como se mencioné antes y sus
propiedades fisicas se muestran en el cuadro 1.

*1 es mezclas racémicas (R,S).
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CUADRO 1
(M
Compuesto Ar R 2 Propiedad
_ fisica
1 _Qc‘ﬂ,.. H R, S pf. 114-115°C
2 Loy H R S p4. 80-81°C
3 -Q-a H R, S | p.t. 105-108°C
4 "'_-_Dq H R, S | pt.112-113°C
5 _6&:1' H R S 111,‘7'1.“"
6 _Gmlu. H R S p-f. 62-83°C
7 -BF H R S p.f. 72-83°C
8 H R, S p.f. 68-71°C
9 A\ H R, S
10 a H R, S
11 -gw H R, S | pte62-83C
12 FoW<}} H R'S [ n™1e14s
13 A CH;, R S NI 4 gos3
14 0 CHs S n¥3 4 061
15 A\ .CH, R nB2 4 goe5
16 0 CaHs RS n&T 5503
17 a) CHen | R S | ni%¥qsez7
18 A CiHei R S nEL7 15831
19 ocr, CH; R, S
20 gour. CHs | RS | nP51isees
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CUADRO 1 (continuacién)

()

Compuesto Ar R 2 Propiedad
flsica
21 CzHs R, S Incapaz de
medirse
22 AT CH;, R, S | n%4157s5
23 -qu CHs R, S | n28 15675
24 O CHs | R. S | n21.8002
25 a CH, R. S | n®74.6008
26 oy CHj R, S | ng™1.5ess
27 H, CH, R § | nP7is842
nB&3

28 _a:';: CHj R, S | n%515097
29 CHa R S | ptf110-112°c
30 CHs R S

31 a CaHs R, S

32 . CH3 RI s

33 A CH; RS | n331.6105
34 J;;.., CHy R, S

35 CH; R 'S

LA
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CUADRO 1 (continuacién)

R
»2Ar
N (1)
Compuesto R 2 Propiedad
flsica
36 CH, RS | n®55pes
37 C2Hs R, S | ni"34.ssse
38 CHa Rl s
a9 CHa R, S | ni¥T4geas
EJEMPLO 2

Preparacién de formulaciones

1) Preparacién de granulo

Cinco partes en peso del compuesto (1) se mezclaron
uniformemente con 35 partes en peso de bentonita, 57 partes en peso de
talco, 1 parte en peso de polvo de Neopelex (nombre comercial, producido por
Kao K.K.) y 2 partes en peso de lignosulfonato de sodio, después la mezcla se
amasé con [a adicion dp una pequefla cantidad de agua, seguido por

granulacion y secado, para obtener un grénulo.



10

15

20

24

(2} Preparacion de polvo humectable

Diez partes en peso de compuesto (1) se mezclaron
uniformemente con 70 partes en peso de caoclina, 18 partes en peso de
carbdn blanco, 1.5 partes en peso de polvo de Neopelex (nombre comercial,
producido por Kao K.K.) y 0.5 parte en peso de Demol {(nombre comercial,
producido por Kao K.K.), después la mezcla se pulverizd para obtener un
polvo humectable.

(3) Preparacion de concentrado emulsificable

Veinte partes en peso del compuesto (1) se mezclaron
uniformemente con 70 partes en peso de xileno mediante la adicion de 10
partes en peso de Toxanone (nombre comercial, producido por Sanyo
Chemical |ndt;st_n'es. Ltd.), y mezclado en el mismo uniformemente para

obtener un concentrado emulsificable.

(4) Pregg- racién de polvo espolvoreable
Cinco partes en peso de compuesto (1) se mezclaron
uniformemente con 50 partes en peso de talco y 45 partes en peso de caolina

para obtener polvo espolvoreable.

5\

£
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EJEMPLO 3
Pruebas de efectos

{1} Prueba de efecto sobre la oruga verde {gusano comiin de la
col)

Los polvos humectables respectivos de los compuestos (1)
mostrados en el cuadro 1 preparados como en el ejemplo 2 se diluyeron a
1000 ppm con agua que contenla un agente tensioactivo (0.01%), y en estas
soluciones quimicas respectivas, hojas de col (5 x 5 cm) se sumergieron
durante 30 segundos, y cada hoja se puso en los vasos de plastico
respectivos y se sacaron con aire.

Subsecuentemente, 10 orugas verdes (larvas de 3er estadio) se
colocaron en los vasos respectivos, que se sellaron con tapas, y se dejaron
reposar en una camara con termostato a 25°C. Después de 2 dias, la tasa de
insecticida se determind contando los insectos vivos y muertos en los vasos
respectivos.

Como resultado de ello, los compuestos 1 a 8, 11 a 18, 20 a 29,

33, 36, 37, 39 mostraron el efecto insecticida de 80% o mas.

(2) Prueba del efecto sobre &fido del durazno verde
Los polvos humectables respectivos de los compuestos (1)
mostrados en el cuadro 1 preparados como en el ejemplo 2 se diluyeron a

1000 ppm con agua que contenia un agente tensioactivo (0.01%), y en estas
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soluciones quimicas respectivas, hojas de col (5§ x 5 ¢m) se sumergieron
durante 30 segundos, y cada hoja se puso en los vasos de plastico
respectivos y se secaron con aire.

Subsecuentemente, 10 éfidos del durazno verde (adultos hembra
apteros) se colocaron en vasos respectivos, que se sellaron con tapas, y
después se dejaron reposar en una cdmara con fermostato a 25°C. Después
de 3 dfas, la tasa de insecticida se determind contando los adultos hembra
apteros y larvas vivos y muertos en los vasos respectivos.

Como resultado de ello, los compuestos 6, 11 a 14, 16, 22 a 25,

27, 28, 37 y 39 mostraron el efecto insecticida de 80% o mas.

(3) Prueba antibacterina

Soluciones en acetona de los compuestos (1) mostrados en el
cuadro 1 se hicieron migrar a un medio de PDA (agar con papa-dextrosa) con
una concentracion final de 40 ppm para preparar un medio de cultivo de placa.

Las colonias respectivas de monilia fruticola y pyricularia oryzea,
cada una de los cuales se hizo crecer pl.eviamem en un medio de cultivo de
placa con PDA, se cortaron con un cuadro de 1 mm con un bisturi y se
inocularon a medio de cultivo de placa que contenfa sustancias quimicas.

Se cultivaron a 25°C en un lugar oscuro durante 3 dias, y el
didmetro de la colonia se compard con aquellas que crecieron en el 4rea a la
cual no se afiadid sustancia quimica, y una relacion (%) de inhibicion de

crecimiento de colonias se calculd mediante la siguients ecuacion.
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Didmetro {mm) da crecimiento de
colonias en direa tratada con
Relacién de Inhibicién sustanciz quimica

de crecimiento de (%) =| 1- Didmetro {mm) de crecimients de X100

colonias en drea no tratada con
susiancia quimica

El juicio de los efectos se llev a cabo con 6 categorias de 5a 0
en los cuales una relacion de inhibicién de crecimiento de colonias de 85 a
100% se calificé con 5, 85 a 95% con 4, 85 a 70% con 3, 45 a 70% con 2, 10
a45%con1y10a0%conO.

Como resultado de ello, los compuestos 2 a 8, 11 a 18, 20 a 29,
33, 36, 37 y 39 mostraron efectos de 4 0 mas contra monilia fruticola, y los
compuestos 1 a 8, 11 a 18, 20 a 29, 33, 37 y 39 mostraron efectos de 4 o mas

contra las pyricularia oryzea.

Campo de aplicacién industrial
El compuesto de 6-(1-fluoroetil)-5-yodo-4-aminopirimidina
novedoso de la presente invencion tiene excelentes efectos de control de

organismos nocivos para uso agricola y horticola.
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NOVEDAD DE LA INVENCION
REIVINDICACIONES
1.- Un compuesto de 6-{1-fluoroetil}-5-yodo-4-aminopirimidina

representado por la siguiente férmula (1):

(1

en donde Ar representa un grupo fenilo, un grupo naftilo, un grupo tienilo, un
grupo indanilo 0 un grupo 1,4-benzodioxan-6-lo, que es no sustituido o
sustituido por 1 a 3 sustituyentes seleccionados del grupo que consiste de un
atomo de halégeno, un grupo alquilo que tiene 1 a 4 atomos de carbono, un
grupo halogenoalquilo que tiene 1 a 4 &tomos de carbono, un grupo alcoxi que
tiene 1 a 4 a4tomos de carbono, un grupo halogenoalcoxi que tiene 1 a 4
atomos de carbono y un grupo fenoxi; R representa un &tomo de hidrégeno o
un grupo alquilo que tiene 1 a 4 atomos de carbono; *1 representa un atomo
de carbono asimétrico; *2 representa un atomo de carbono asimétrico cuando
R representa un grupo alquilo que tiene 1 a 4 4tomos de carbono.

2.- El compuesto de 6-(1-fluoroetil}-5-yodo-4-aminopirimidina de

conformidad con la reivindicacion 1, caracterizado ademas porque Ar en la
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fébrmula (1) anterior es un grupo fenilo sustituido por 1 a 3 sustituyentes
seleccionados del grupo que consiste de un atomo de halégeno, un grupo
alquilo que tiene 1 a 4 atomos de carbono, un grupo halogenoalquilo que tiene
1 a 4 4tomos de carbono, un grupo alcoxi que tiene 1 a 4 tomos de carbono,
un grupo halogenoalcoxi que tiene 1 a 4 atomos de carbono y un grupo fenoxi,
0 un grupo fenilo no sustituido.

3.- El compuesto de 6-{1-fluoroetil}-5-yodo-4-aminopirimidina de
conformidad con la reivindicacion 1 6 2, caracterizado ademas porque el
sustituyente para Ar se selecciona del grupo que consiste de un atomo de
cloro, un atomo de fldor, un grupo metilo, un grupo etilo, un grupo isopropilo,
un grupop t-butilo, un grupop trifluorometilo, un grupo metoxi, un grupo etoxi,
un grupo difluorometoxi, un grupo trifluorometoxi y un grupo fenoxi no
sustituido.

4.- EI compuesto de 6-(1-fluoroetil)-5-yodo-4-aminopirimidina de
conformidad con cualquiera de las reivindicaciones 1 a 3, caracterizado
ademas porque R es un dtomo de hidrdgeno, un grupo metilo, un grupo etilo,
un grupo i-propilo, un grupo n-butilo o un grupo i-butilo.

5.- Un procedimiento para preparar el compuesto de 6-(1-
fluoroetil)-5-yodo-4-aminopirimidina representado por la férmula (1) de
conformidad con la reivindicacién 1, que consiste en hacer reaccionar 4-cloro-

6- fluoroetil)-5-yodopirimidina representada por la siguiente fGrmula (2):
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(2)

en donde *1 tiene el mismo significado que se definié en [a reivindicacién 1,
con una amina representada por la siguiente formula (3):

: R

PR (3)

NH,” »2~Ar :
en donde Ar, R y *2 tienen los mismos significados que se definieron en la
reivindicacion 1. |

6.- Una sustancia quimica para controlar organismos nocivos

que contiene el compuesto representado por la férmula (1) de conformidad

con la reivindicacion 1 como un ingrediente efectivo.
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RESUMEN DE LA INVENCION

Compuestos de 6-(1-fluoroetil}-5-yodo-4-aminopirimidina

representados por la siguiente férmula (1):

(1)

un procedimiento para preparar los compuestos, y controladores de plagas
que contienen el mismo como ingrediente activo: (1) en donde Ar as fenilo que
puede tener de uno a tres sustituiyentes seleccionados del grupo que consiste
de halégeno, alquilo de C.4, halogenocalquilo de Ci4, alcoxi de Cig,
halogenoalcoxi de Ci.4, Y fenoxi, naftilo, tienilo, indanilo o 1,4-benzodioxan-6-
ilo; R es hidrégeno o alquilo de Ci4, *1 representa un dtomo de carbono
asimétrico; *2 representa un atomo de carbono asimétrico cuando R es alquilo

de C1..4.
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’ ¢ PCT/JP02/00064
PATENT COOPERATION TREAT..

PCT To:
NOTIRCATION OF RECEIPT OF .
TSUKUNI, Hajime
RECORD COPY SVAX TS Bldg.
22-12, Toranomon 1-chomel&(¥ TATES
(PCT Rule 24.2(a)) Minato-ku, Tokyo 105-0001
JAPON
Date of malling (day/month/vear)
19 Februery 2002 (19.02.02) IMPORTANT NOTIFICATION
Applicant’s or agent's filo reference internstional application No.
FP24B4PCT PCT/JP02/00064

The spplicant Is hereby notifiad that the imtemnationsl Bureau has raceived the record oopy of the international spplication as
detalled below.

Nams(s) of the applicant(s) and State(s) for which they are applicants:

UBE INDUSTRIES, LTD. {for all designated States except US)
FUJII, Katsutoshl st al {for US)

Intemational filing date : 10 January 2002 {10.01.02)
Priority datels) claimed : 11 Jsnuary 2001 {11.01.01)
Date of recelpt of the record

by the Intemational Bursey " :  25.January 2002 (25.01.02)
List of designated Officas :

AP :GH,GM,KE,LS,MW,MZ,5D,5L,S2,T2,UG,ZM,ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM

EP :AT,BE,CH,CY,DE,DK.ES, FI,FR,GB,GR,IE,IT,LU,MC,NL PT,SE, TR

OA :8F,BJ,CF,CG,CI,.CM,GA,GN,GQ,GW,ML MR ,NE,SN,TD, TG

National :AE,AG,AL,AU,BA,BB,BG,BR,B2,CA,CN,CO,CR,CU,CZ,DM,DZ,EC,EE,GD,GE,HR,HU,ID,
ILIN,ISKR,LC,LK,LR,LT.LV,MA MG ,MK,MN,MX,NO,NZ,OM,PH,PL,RO,SG,SI,SK,TN,TT,UA,US,
UZ,VN,YU,ZA

ATTENTION

The applicant should carefully check the data appearing in this Notiflcation. In case of any discrepanoy between these data
and the indloations In the imternational application, the applicent should immediately inform the International Bureau.

In addition, the applicant’s sttention Is drawn to the information contalnad In the Annex. relating to:
E time limits for entry Into the national phase
E confirmation of precautionary designations
E requiraments regarding priority documents

A copy of this Natification is being sent to the receiving Offlos and to the Intemational Searching Authority.

The Intarnational Burssu of WIPO Authorized officer:
M, chamin des Colombettes Susumu KUB
1211 Geneva 20, Switzerland
Facsimile No. (41-22) 740.14.36 Telephone No. {41-22) 338.83.38

Form PCTAR/301 {April 2000) 004886303




int  etional application No.
ANNL 'O FORM PCT/IB/301 PCT/JP02/00064 6@

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The spplicant Is reminded that the "national phase™ must be entered before sach of the designated Offices indicated In the
Notlfication of Receipt of Record Copy (Form PCT/IB/301) by paying national fess and furnishing transistions, as presoribed by
the applicabls national laws.

The tima limit for performing these procedural acts is 20 MONTHS from the priority date or, for those deslgnated States
which the applicant elects in a demand for Intermational preliminary examination or in a later election, 30 MONTHS from the
priority date, provided that the election Is made bafore the expirstion of 18 months from the priority date. Some designated (or
elected) Offices have fixed time limits which expire even latar than 20 or 30 months from the priority date. In other Offices an
extension of time or grace period, In some cases upon payment of an additional fee, Is available.

In addition to these procedural acts, the applicant may also have to comply with other speclal requirements applicable In
certain Offices. it is the applicant’s responsibifity to ensure that the neceagary steps to enter the nationel phase are taken in a
timaly fashlon. Mast designsted Offlces do not issue reminders to applicants In connection with the entry Into the national
phasa.

For detalled Information about the procedursl acts to be performed to enter the national phase before sach designated
Office, the applicable time limits and possible extensions of ime or grece periods, and any other requiremants, soe the relevant
Chapters of Volumae Il of the PCT Applicant’s Quide. Information sbaut tha requiraments for filing a demand for international
preliminary axasmingtion Is st out in Chapter X of Volume | of the PCT Applicant’s Guide.

GR and ES becama bound by PCT Chapter Il on 7 Septernber 1888 and 8 Saptembar 1887, reapsctively, and may, therefore,
be elected In a demand or a later election flled on or sfter 7 September 1888 and 8 Septomber 1887, respectively, regardiess of
the fliing date of the intemetional application. (See second paragraph above.)

Note that only an spplicant who is a national or resident of a PCT Contracting Stste which is bound by Chapter Il has
the right to fila a demand for international preliminary examinstion.

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notHlcation lists only specifio designations made under Rule 4.8(a) in the request. It is Important to check that these
designations are correct. Errors in dedignationa can be corrected where precautionary designations have been made under
Rule 4.8(b). The applicant Is hereby reminded that any precautionsary designations may be confirmed according to Rule 4.8(d)
before the expiration of 16 montha from the priority date. If it Is nat confirmed, it will automatically be regarded as withdrawn
by the applicant. There will bs no reminder and no invitation. Confirmstion of a designation consists of the filing of a notice
speciiying the designated State conoerned (with an Indication of the kind of protection or trestmant desired) and the payment
of the designation and confirmation fees. Confirmation must reach the recslving Office within the 16-month time limit.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yst complied with the requirements regarding priority documents, the following Is recalled.

Whers the priority of an earlier national, reglonal or intemational application Is olaimaed, the applicant must submit » copy
of the sald earlisr application, certified by the authority with which It was filed {“the priority document”) ta the receiving Office
{which will trangmit k to the International Bursau) or directly to the Intarnational Bureau, before the sxpiration of 18 months from
the priority date, provided that any such priority documant may still be submitted to the International Bureau before that date of
international publication of the International application, in which case that document will be consldered to have been regslved
by the Intemational Bureau on the lsst day of the 18-month time limit {Rule 17.1(a)}.

Where the priority doournent Is lasued by the racelving Office, the applicant may, Instead of submitting tha priority
document. requast the recslving Office to prapare and transmit the priority dooument to the Imemational! Bureau. Such request
must be made before the sxpiration of the 18-month time limit and may be subjectsd by the receiving Office to the paymont
of a fee {Ruls 17.1(b)).

if the priority document concernad is not submittad to the international Bureau or if the raquast to the recelving Office
to prepare and transmh the priority document has not been made (and tha corrssponding fee, i any, paid) within the spplicable
time limkt indicated under the precading paragraphs, any designsted State may disregard the priority cleim, provided that na
designated Office may disregard the priority claim concerned befare giving the spplicant an opportunity ta furnish the priority
doocumaent within a time limit which Is reasonable under the circumstances.

Where sevaral priorities are claimed, the priority dste to be considerad for the purposes of computing the 18-month time
limit Is the filing date of tha ssrilest application whose priority Is claimed.

Form PCT/18/301 (Annex) (Apri 2000) 004808303



PCT/JP02/00064

PATENT COOPERATION TREATY 6‘\
From the INTERNATIONAL BUREAU
PCT To: v
;'f'-' g
£ + X
NOTIFICATION CONCERNING o e b
SUBMISSION OR TRANSMITTAL TSUKUNI, Hajime < 105 %25 )
OF PRIORITY DOCUMENT SVAXTS Bldg. b 92960
22-12, Toranomon 1-chome 3% . = ™ &S
(PCT Administrative Instructions, Section 411) Minato-ku, Tokyo 105-0001 .3 . rAVES
JAPON .
Date of mailing {day/month/year} . « e P P “ s
14 March 2002 {14.03.02)
Applicant’s ar agent's file reference
FP2484PCT IMPORTANT NOTIFICATION
International application Na. International fillng date {day/month/year)
PCT/JP02/00084 10 January 2002 (10.01.02)
international publfcation dete (day/manthvysar) Priority date (day/montivysar)
Not yet published 11 January 2001 (11.01.01)

Applicant
UBE INDUSTRIES, LTD. et al

1. The applicant Is heraby notifled of the date of recelpt (except whare the letters “NR" appear In the right-hand column) by the
International Buresiu of the priority document(s} relating to the sariier apiplloation(s} indicated below. Urless otherwizo
indioated by an asterisk appearing naxt to a date of receipt, or by the lettars "NR", In the right-hand column, the priority
documaent concemned was submitted or transmiltted to the Intemational Buresu in compllance with Rule 17.1{s) or (b).

2. This ypdates and repisces any previously issued natification concsming submisslon or transmittal of priority documents.

3. An asteriski{*) appearing nextto a data of recaipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compllance with Rule 17.1{a) or (b). In such a cass, the attention
of the applicsnt ls directad to Rule 12.1{c) which provides that no designated Office may disregard the priority claim
concerned before giving the applicant an opportunity, upon entry into the national phass, to furnish the priority document
within a tima limit which Is reasonable under the circumstances.

4. The letiers "NR" appearing In the right-hand column denote a priarity document which was not recslved by the Imternational
Bureau or which the applicant did not request the receiving Offics to prepare and transmit to the International Bureau,
as provided by Rula 17.1(a) or {b}. respectively. In such a case. the sttantion of the applicant Is directsd to Rule 17.1{¢) which
providas that no designatad Office mey diaregard the priority clalm concerned before giving the applicant an opportunity,
upon sntry into the national phase, to furnish the priority documeant within a time limit which Is reasonable under the

aroumstances.
Prlarhty data Priority apolication Na, Country or reglonal Office Date of receint
or PCT racelving Office of pricrity documant
11 Janu 2001 {11.01.01) 2001-3825 JP 01 Marc 2002 {01.03.02)
The Intarnational Bursau of WIPO Authorized offioer A
34, chamin des Colombettes Khemals BRAHMI
1211 Geneva 20, Switzreriand
Facsimlile No. (41-22) 740.14.36 Telaphone No. (41-22) 338.83.38

Form PCT/IB/304 (July 1088) 004728777




INTERNATIONAL SEARCH REPORT Intemational application No,
PCT/JP02/00064

A CLASSIFICATION OF SUBJECT MATTER
Int.Cl? C07D239/42, 409/12, 405/12, A01N43/54

According to Internations) Patent Clesaification (IPC) or to both natlonal classification zod IPC

B. FIELDS SEARCHED

 Minimum documentation searched (classification sysiem followed by classiication symbois)
Int.Cl? C07D239/42, 409/12, 405/12, A01N43/54

Documentation searched ofbar than minimua docmantation 1o the extant that such documents ar inciuded in the Eolds scarched

Fleciromc data base consulted during Lhe Intermational search (name of daia base and, Mpmubh.uumund)
CA(STN), REGISTRY(STN), WPIDS{STN)

C. DOCUMENTS CONSIDERED TO BE RELEVANT -

Category* Ciiation of document, with indication, where appmprate, of the relavant passages Relevant 1o claim No.
Y JP, 11-302261, A (Ube Industrias, Ltd.), 1-6
02 November, 1999 (02.11.99),
Claims

& EP 1074546 A

Y JP, 64-68362, A (Ube Industries, Ltd.), 1-6
14 March, 1985 (14.03.89),
" Claims

& EP 264217 A

D Further documents are listed in the continnation of Box C. D Sﬂ]lhﬂfunﬂy

% Special categories of clited documents: b Fudnumpuuhmmrﬁ'mmﬂﬂﬁiahor
"A" document defining the genaral stats of the art which is not plmllydmudndmcmﬂlﬂwmnhlpplhlhnhuuﬂh
consldered o be of particnlar misvancs voderstand the principle or theory undarlying the invention

T mmmwuummwm “X" document of particulnr relovance; the claimed invontion cannot be
eotgidered novel or cannot b copsidered o invalve an inventive

i b memMMMMMUMn siep when the docmnent ix taken alone
undqubhlhlhpbhuﬂndmdnndﬂ'dm“uﬁn *Y" docamant of pexticular mlsvance; the claimad investion cannot be
spacial reason (a8 specifiad) cousidersd 1o invoive an Invenlive step whan the docoment is

*0" documen refarring to an ol dEisciosuse, mss, axhibition or other comivined with ons or moms othar such documents, such
means comhination belng cbvious to a porsan ekillad in e art

“F  docmment published peor to the imerations] filing datn bot bsler “&"  doCument memmber of the same patent famity
than the priority datn claimod

Date of the actual complation of the internalional search Date of mailing of (he international search report
01 April, 2002 (01.04.02) 09 April, 2002 (09.04.02)

Nare and maillng address of tha 1SA7 Authorized cfficer
Japanese Patent Office

Fuacsimile No. " | Telephone No.

“Form PCIASA/210 (second sheet) (July 1998)
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WO 02/066444
PCT/JPO 4

PATENT COOPERATION TREAT

| -~23.-9 Fro)'n the INTERNATIONAL BUREAU

)
lpr
PCT NI & ASSOS TSUKUNI, Hajime
- SVAX TS Bidg.

NOTICE INFORMING THE APPLICANT OF THE 22-12, Toranomon 1-chome
COMMUNICATION OF THE INTERNATIONAL Minato-ku, Tokyo 105-0001
APPLICATION TO THE DESIGNATED OFFICES JAPON

{PCT Rule 47.1(c), first sentenca)

Dats of mailing (day/month/year)
29 August 2002 (29.08.02)

Applicant's or agent's fila referance )
FP2484PCT IMPORTANT NOTICE

Intarnational application No. Imternational filing dats (day/momnth/year) |Priority date (day/month/year)
PCT/JPO2/00064 10 January 2002 {10.01.02) 11 January 2001 {11.01.01)

Appllcant

UBE INDUSTRIES, LTD. et al

1. Notica Is hareby given that the Imternational Bureau has commmumicated, as provided in Article 20, the imternational application
to the lollowing designated Offices on the date Indicated above as the date of malling of this notice:

KR,US
in accordance with Rule 47.1(c), third sentence, those Offices will accept the presant notice as conclusive evidence that

tha communication of the Intemational application has duly takan place on tha date of mailing indlcated above and no copy
of the intemational application is required to be furnished by the applicant to the designated Office(s).

2. The following designated Offices have walved the requirement for such a communication at this time:

AE,AG,ALAP,AU,BA,BB,BG,BR,BZ,CACN,CO,CR,CU,CZDM,DZ,EA EC,EE,EP,GD,GE,HR,HU,ID,
ILIN,IS,LC,LK,LR,LT,LV,MA,MG,MK,MN,MX,NO,NZ,0A,OM,PH,PL,RO,SG,S,.SK,TN,TT,UA,UZ,
VN,YU,ZA

The communication will be made to those Offices anly upon their request. Furthermore, thosa Offices do not requirs the
applicant to furnish a copy of the international application (Rule 48.1{a-bia}).

3. Enoclosed with this notice i3 a copy of the intsrnational lpﬁlieninn as published by tha Intemnational Bureau on
20 August 2002 (20.08.02) under No. WO 02088444

4, TIME LIMITS for fillng a domand for intemational preliminary examination and for entry into national phase

The applicable time limit for entering the national phase wili, subject to what ks said In the following paragraph be 30 MONTHS
from the priority date, not only in respect of any elected Office if s demand for intemmational preliminary examination is filed
before the expiration of 18 months from the priority date, but also in respect of any designated Office, in the absence of

filing of such demand, where Articla22(1) as modified with effect from 1 April 2002 applles in respect of the designated Offlcs.
For further details, sse PCT Gazette No.44/2001 of 1 November 2001, pages 15828, 18832 and 18834, as wel! as the PCT News-
letter, October and November 2001 and February 2002 issues.

In practice, tima limits other than the 30-month time limit will continue to spply, for varlous perlods of time, In respect of certain
designated or elected Offices. For regular upcates on the applicabls time limits (20.21,30 or 31 months , or other time limit),
Office by Office, refer to the PCT Gazette, the PCT Newslstter and the PCT Applicant's Quide, Volume |, National Chaptars, all
available from WIPO's Internet site, at hitp:/Awww.wipo.int/pct/enfindex.htmi.

For fillng a demand for international preliminary examination, see the PCT Applicant's Gulde, Volume A, Chapter IX. Only an
an applicant wha |s a nationsl or residernt of 8 PCT Contracting State which is bound by Chapter Il has the right to file s demand
for International preliminary examination (st present, all PCT Contracting States are bound by Chapter l.)

k Is the applicant's sole responsibility to monitor all these limite

The internationa! Bureau of WIPO Authorized offloer
34, chemin des Colombettes J. Zahra
1211 Genava 20, Switzerland
Facsimile No. {41-22) 740.14.36 Telephone No. (41-22) 338.91.11

Form PCT/B/308 (April 2002) 5081481



PCT/JP02/00064
RATION TREAT Y

A m==lrom the INTERNATIONAL BUREAU XB

TSUKUNI, Hajime

3 SVAX TS Bldg.
INFORMATION CONCERNI} 22-12, Toranomon 1-chome
QFFICES NOTIFIED OF THEIR Minato-ku, Tokyo 105-0001
JAPON
(PCT Rule 61.3)
Dats of mailing (day/month/year)
29 August 2002 (29.08.02)
Applicant’s or agent's file reference .
FP2484PCT {MPORTANT INFORMATION
Intarnational appleation No. Intarnational filing date (day/month/year) |Priority date (day/month/year)
PCT/JP02/00064 10 January 2002 (10.01.02) 11 January 2001 {11.01.01)
Applicant

UBE INDUSTRIES, LTD. et al

1. The applicant is hereby informed that the intemational Burasu has, according to Artlels 31(7), natifisd each of the following
Offices of Its eleotion:

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE, TR
National :AU,BG,CA,CN,IL,KR,MN,NO,PL,RO,SK,US

2. The following Oiffices have waivad the raquirement for the notiflcation of their election; the notiflcation will be sent to them
by the International Bursau only upon their raquest:

AP :GH,GM,KE,LS MW,MZ,SD,SL,52,TZ,UG,ZM,ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ, TM

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

Nstional :AE,AG,AL,BA,BB,BR,BZ,CO,CR,CU,CZ,DM,DZ,EC,EE,GD,GE,HR,HU,ID,IN,
IS,LC,LK,LR,LT,LV,MA,MG,MK,MX,NZ,0M,PH,SG,SI, TN, TT,UA,UZ,VN,YU,ZA

3. The appllcant is raminded that he must enter the "netional phase" befare the expiration of 30 months from the priority date
belore each of the Offices listed above. This must be done by paying the national fee{s) and furnishing , If preacribad, a
transiation of the international application {Article 39(1)(a)), as well as, where applicable, by furnishing a transiation of any
annexes of the international preliminary examination report (Article 38{3){b) and Rule 74.1).

Some offices have fixed time limits expiring iater than the above-mentionad tima limit. For detailed information about the
applicable time limlts and the scts to be performed upon entry into the national phase bafore a particular Otfice, see Volume il
tha PCT Applicant's Guide.

The entry into the European reglonal phase Is postponad until 31 months fiom the priority date for all States designated for
the purposes of obtalning a European patsnt.

The intsmational Buresu of WIPO Authorized officer:
34, chamin des Colombettas J. Zahra
1211 Genava 20, Switzerland .
Facsimile No. {41-22) 740.14.36 Telephone No. {41-22) 338.83.38

Form PCTAR/332 (September 1887) 5061481



