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derivative represented by the formula (I) or its salt as an active
ingredient: wherein R; is substitutable alkyl, substitutable cycloalkyl,
substitutable alkenyl, substitutable alkynyl, halogen, cyano, aryl,
a heterocyclic group which may be substituted by alkyl, OR,,

n#¥l91R

S(O)

a pesticide containing a pyridyl-triazolopyrimidine

3?7 or NR,Rs; R, is hydrogen, alkyl, alkenyl, alkynyl,

haloalkyl, alkoxyalkyl, acetyl or aryl; Rs; is alkyl or acetyl; R, is

R1

hydrogen or alkyl; Rs is hydrogen, alkyl or the like; X is alkyl,

alkenyl, alkynyl, halogen, haloalkyl, cyano, nitro or the like; m is an
integer of from 1 to 4; and n is an integer of from O to 2.
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DESCRIPTION

PYRIDYL-TRIAZOLOPYRIMIDINE DERIVATIVE OR ITS SALT,

PESTICIDE CONTAINING IT AND ITS PRODUCTION PROCESS

TECHNICAL FIELD

The present invention relates to a pesticide

containing a novel pyridyl-triazolopyrimidine derivative

or its salt as an active ingredient.

BACKGROUND ART
WO2004/082383 discloses use of triazolopyrimidine
derivatives having a specific chemical structure as a
nematicide. However, these compounds are different from
the compounds of the present invention in the chemical
structure. Further, W02002/02563 discloses a method ot
preventing or treating growth of cancerous tumor cells
and associated diseases, which comprises applying an
effective amount of a triazolopyrimidine derivative to a
mammal . However, it failed to disclose the compounds of

the present invention and use of the compounds of the

present invention as a pesticide.

DISCLOSURE OF THE INVENTION
OBJECT TO BE ACCOMPLISHED BY THE INVENTION

For many years, many pesticides have been used, but

many of them have various problems such that the effects
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are‘inadequate, their use 1s restricted as pests have
acquired resistance, etc. Accordingly, 1t 1s desired to
develop a novel pesticide substantially free from such
problems, for example, a pesticide capable of controlling
5 various pests which create problems in agricultural and
horticultural fields or a pesticide capablg of

controlling pests parasitic on animals.

MEANS TO ACCOMPLISH THE OBJECT

10 The present inventors have conducted various_studies
on pyridyl-triazolopyrimidine derivatives 1n an effort to
find a superior pesticide. As a result, they have found
that a novel pyridyl-triazolopyrimidine derivative has an
extremely high pesticidal effect against pests at a low

15 dose and at the same time has safety to crop plants, the

natural enemy to pests or mammals, and have accomplished

the present invention.

Namely, the present invention relates to a pyridyl-

triazolopyrimidine derivative represented by the formula

20 (I) or its salt:

NT N |

T
/
e, )

R1

wherein R' is hydrogen, alkyl which may be substituted by

A, cycloalkyl which may be substituted by A, alkenyl
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which may be substituted by A, alkynyl which may be
substituted by A, halogen, cyano, aryl, a heterocyclic
group which may be substituted by alkyl, OR?, S(O).R’ or
NR‘R®; R? is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl,
alkoxyalkyl, acetyl or aryl; R® is alkyl or acetyl; R! is
hydrogen or alkyl; R’ is hydrogen, alkyl, acetyl,
CH,CH,OR? or CH,CN; A is halogen, OR?, S(0)iR’, NR'R’,
cyano, alkyl, cycloalkyl, aryl, a heterocyclic group,
SCH,COOR? or -CH(CN),; X is alkyl, alkenyl, alkynyl, aryl,
halogen, haloalkyl, cyano, nitro, NR*R”, S(0O),R’, COR’ or
COOR?; m is an integer of from 1 to 4; and n is an
integer of from 0 to 2; provided that 7-(3-chloro-5-
(trifluoromethyl) pyridin-2-y1l)-[1,2,4]triazolo[1l,5-
al]pyrimidine 1s excluded.

The present invention further relates to a pesticide
containing the pyridyl-triazolopyrimidine derivative of
the formula (I) or its salt as an active ingredient, a
method for controlling a pest by applying 1t, and 1its

production process.

EFFECTS OF THE INVENTION

A pesticide containing the pyridyl-
triazolopyrimidine derivative of the above formula (I) or
its salt as an active ingredient, has a very high

pesticidal effect against pests at a low dose.
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BEST MODE FOR CARRYING OUT THE INVENTION

When m is an integer of from 2 to 4, the respective
X’'s may be the same or differeht.

As the halogen or halogen as the substituent 1in the
formula (I), an atom of fluorine, chlorine, bromine or
iodine may be mentioned. The number of halogens as the
substituents may be 1 or more, and i1f more, the

respective halogens may be the same or different.

Further, the positions for substitution of such halogens

may be any positions.
The alkyl in the formula (I) may be linear or

branched. As its specific example, C;.¢ alkyl such as

‘methyl, ethyl, propyl, isopropyl, butyl, tert-butyl,

pentyl or hexyl may be mentioned.

As the cycloalkyl in the formula (I), Cs.¢ cycloalkyl
such as cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl may, for example, be mentioned.

The alkenyl in the formula (I) may be linear or
branched. As its specific example, C,.s alkenyl such as
vinyl, l-propenyl, allyl, isopropenyl, 1l-butenyl, 1,3-
butadienyl or 1l-hexenyl may be mentioned.

The alkynyl in the formula (I) may be linear or
branched. As its specific example, C,.s alkynyl such as
ethynyl, 2-butynyl, 2-pentynyl, 3-methyl-l-butynyl, 2-
penten-4-ynyl or 3-hexynyl may be mentioned.

As the aryl in the formula (I), Cs.10 aryl such as

phenyl or naphthyl may, for example, be mentioned.
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The heterocyclic group in the formula (I) includes a
fused heterocyclic group in addition to a monocyclic
heterocyclic group. The monocyclic heterocyclic group
may, for example, be a 3-membered heterocyclic group such

5 as oxiranyl; a 5-membered heterocyclic group such as
furyl, tetrahydrofuryl, thienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, dioxolanyl, oxazolyl, 1isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, 1midazolinyl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,

10 triazolyl, oxadiazolyl, thiadiazolyl or tetrazolyl; or a

6 -membered heterocyclic group such as pyranyl, pyridyl,

piperidinyl, dioxanyl, oxazinyl, morpholinyl, thiazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl or
triazinyl. Among such monocyclic heterocyclic groups,

15 preferred is a 5- or 6-membered monocyclic heterocyclic

group containing from 1 to 4 atoms of at least one type
selected from the group consisting of O, S and N. The
fused heterocyclic group may, for example, be
benzofuranyl, isobenzofuranyl, dihydrobenzofuranyl,

20 dihydroisobenzofuranyl, benzothienyl, isobenzothienyl,

dihydrobenzothienyl, dihydroisobenzothienyl,
tetrahydrobenzothienyl, indolyl, 1soindolyl,
benzoxazolyi, benzothiazolyl, indazolyl, benzimidazolyl,
benzodioxolanyl, benzodioxanyl, chromenyl, chromanyl,

25 isochromanyl, chromonyl, chromanonyl, gquinolyl,

isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl,

gquinoxalinyl, indolizinyl, quinolizinyl, imidazopyridyl,
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naphthyridinyl, pteridinyl, dihydrobenzoxazinyl,
dihydrobenzoxazolinonyl, dihydrobenzoxazinonyl or
benzothioxanyl. Among such fused heterocyclic groups,
preferred is a 8- to 10-membered fused heterocyclic group
containing from 1 to 4 atoms of at least one type
selected from the group consisting of O, S and N.

The salt of the pyridyl-triazolopyrimidine

derivative of the above formula (I) includes all kinds so

long as they are agriculturally acceptable. For example,

an ammonium salt such as a dimethylammonium salt or a
triethylammonium salt; an inorganic acid salt such as a
hydrochloride, a perchlorate, a sulfate or a nitrate, or
an organic acid salt such as an acetate or a

methanesul fonate, may be mentioned.

The pyridyl-triazolopyrimidine derivative of the
above formula (I) may have optical isomers or geometrical
isomers, and such isomers and mixtures thereof are both
included in the present invention. In the present
description, isomers are disclosed as mixtures, unless
otherwise specified. Further, in the present 1invention,
various isomers other than those mentioned above, may be
included within the scope of the common knowledge 1in this
technical field. Further, depending upon the type ot
such an isomer, the chemical structure may be different
from the above-mentioned formula (I), but i1t 1s obvious
to one skilled in the art that such a structure 1s 1n

isomeric relation and thus falls within the scope of the
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The pyridyl-triazolopyrimidine derivative of the
above formula (I) or its salt can be produced by the
following production processes [1l] to [9] and 1in

accordance with a usual method for producing a salt.

PRODUCTION PROCESS (1}

N
Q—\l{l (%X’m
H (V) I ~ pZ R1a

N-__N
N\\_j[/

N

(1-1)

In production process [1], R'® is hydrogen, alkyl
which may be éubstituted by A, cycloalkyl which may be
substituted by A, alkenyl which may be substituted by A,
alkynyl which may be substituted by A, aryl or a
heterocyclic group which may be substituted by alkyl;
each of R® and R’ which are independent of each other, is
alkyl; and A, X and m are as defined above.

The production process [l1l] comprises a first half
reaction of condensing the compound of the formula (II)
and the compound of the formula (III) to obtain the o, -
unsaturated ketone derivative of the formula (IV), and a
second half reaction of condensing the compound of the
formula (IV) and the compound of the formula (V) to
obtain the [1,2,4]triazolo[l,5-alpyrimidine derivative of
the formula (I-1).

In the first half reaction in production process
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[1], the compound of the formula (III) may be used 1in a
ratio of from 0.8 to 5 eguivalent amount, preferably from
1 to 3 equivaleﬂt amount per mol of the compound of the
formula (II). This reaction may usually be carried out
in the presence of a solvent. The solvent may be any
solvent so long as it is inert to the reaction, and it
may, for example, be an alcohol such as methanol,
ethanol, propanol or butanol; an aromatic hydrocarbon
such as benzene, toluene or Xylene; an aliphatic
hydrocarbon such as pentane, hexane, heptane, petroleum
ether, ligroin or petroleum benzine; an ether such as
diethyl ether, dipropyl ether, dibutyl ether,
tetrahydrofuran or dioxane; an ester such as methyl
acetate or ethyl acetate; a nitrile such as acetonitrile
or propionitrile; an acid amide such as

dimethylformamide, dimethylacetamide or N-

methylpyrrolidinone; a sulfoxide such as dimethyl

sulfoxide; a sulfone such as sulfolane; an amide

phosphate such as hexamethylphosphoramide; a halogenated

hydrocarbon such as chloroform, dichloromethane, carbon
tetrachloride or 1,2-dichloroethane; or a solvent mixture
thereof. The reaction temperature 1s usually from 80 to
200°C, preferably from 100 to 150°C. The reaction time 1is
usually from 6 to 48 hours.

In the second half feaction in production process
[1], the compound of the formula (V) may be used in a

ratio of from 0.8 to 10 equivalent amount, preferably
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from 1 to 2.5 equivalent amount per mol of the compound
of the formula (IV). This reaction may usually be
carried out in the presence of a solvent. The solvent
may be any solvent so long as it 1is 1inert to the
reaction, and it may, for example, be a carboxylic acid
such as acetic acid or propionic acid, an alcohol such as
methanol, ethanol, propanol or butanol; an aromatic
hydrocarbon such as benzene, toluene or xylene; an
aliphatic hydrocarbon such as pentane, hexane, heptane,
petroleum ether, ligroin or petroleum benzine; an ether
such as diethyl ether, dipropyl ether, dibutyl ether,
tetrahydrofuran or dioxane; an ester such as methyl
acetate or ethyl acetate; a nitrile such as acetonitrile
oxr propionitrile; an acid amide such as
dimethylformamide, dimethylacetamide or N-
methylpyrrolidinone; a sulfoxide such as dimethyl
sulfoxide; a sulfone such as sulfolane; an amide
phosphate such as hexamethylphosphoramide; a halogenated
hydrocarbon such as chloroform, dichloromethane, carbon
tetrachloride or 1,2-dichloroethane; or a solvent mixture

thereof, and a carboxylic acid is preferred. The

reaction temperature is usually from 50 to 150°C,

preferably from 80 to 120°C. The reaction time 1s

usually from 0.5 to 100 hours.
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PRODUCTION PROCESS [2]

/ N
Wm o AP LN (
ET\‘ ) CS; T H (V) SR
o 3 -~ - S SR3 - N |
N RI—y NN N__N
O (VI) O SR N
N

(I) (VIL) (I-2)

In production process [2], Y is halogen, and R?>, X

and m are as defined above. As the halogen as Y, an atom
5 of fluorine, chlorine, bromine or i1odine may be
mentioned.

Production process [2] comprises a first half
reaction of reacting the compound of the formula (II),
carbon disulfide and the compound of the formula (VI) to

i0 obtain the o, R-unsaturated ketone derivative of the
formula (VII), and a second half reaction of condensing
the compound of the formula (VII) and the compound of the
formula (V) to obtain the [1,2,4]triazolo[l,5-
alpyrimidine derivative of the formula (I-2).

15 In the first half reaction in production process

[2], each of carbon disulfide and the compound of the
formula (VI) may be used in a ratio of from 0.8 to 5
equivalent amount, preferably from 1 to 3 equivalent
amount per mol of the compound of the formula (II). This
20 reaction may be carried out in the presence of a base and
a solvent. The base may, for example, be an alkali metal
hydride such as sodium hydride or potassium hydride; an

alkali metal hydroxide such as sodium hydroxide or
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potassium hydroxide; an alkali metal such as sodium oxr
potassium; an alkali metal alkoxide such as sodium
methoxide, sodium ethoxide or potassium tertiary
butoxide. The base may be used in a ratio of from 1 to
10 equivalent amount, preferably from 1 to 3 equivalent
amount per mol of the compound of the formula (II). The
solvent may be any solvent so long as it is 1nert to the
reaction, and it may, for example, be the same solvent as
used in the first half reaction in production process
[1] . The reaction temperature 1is usually from 0 to

100°C, preferably from 10 to 50°C. The reaction time 1is

usually from 6 to 48 hours.

In the second half reaction in production process
[2], the compound of the formula (V) may be used 1in a
ratio of from 0.8 to 5 equivalent amount, preferably from
1 to 3 equivalent amount per mol of the compound of the
formula (VII). This reaction may usually be carried out
in the presence of a base and a solvent. The base may,
for example, be an alkali metal hydride such as sodium
hydride or potassium hydride; an alkali metal hydroxide
such as sodium hydroxide or potassium hydroxide; an
alkali metal such as sodium or potassium; an alkalil metal
alkoxide such as sodium methoxide, sodium ethoxide or
potassium tertiary butoxide; an alkall metal carbonate
such as sodium carbonate or potassium carbonate; an
alkali metal bicarbonate such as sodium bicarbonate or

potassium bicarbonate; or an organic base such as
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triethylamine or pyridine. The base may be used 1n a
ratio of from 1 to 5 equivalent amount, preferably from 1
to 3 equivalent amount per mol of the compound of the
formula (V). The solvent may be any solvent so long as
it is inert to the reaction, and it may, for example, be
the same solvent as used in the first half reaction 1in
production process [1l]. The reaction temperature 1s
usually from 100 to 200°C. The reaction time 1s usually
from b.l to 10 hours.

PRODUCTION PROCESS [3]

X)m
oxidation [j\
S(0)naR°

(I-2)

(1-3) \—'N

In production process [3], R’, X and m are as defined
above, and na 1s an integer of from 1 to 2.

In production process [3], the compound of the
formula (I-2) and an oxidizing agent are reacted 1n the
presence of a solvent to produce the [1,2,4]triazolo[l,5-
al]pyrimidine derivative of the formula (I-3).

The oxidizing agent used for the above reaction may,
for example, be hydrogen peroxide, peracetic acid or m-
chloroperbenzoic acid. The solvent may be any solvent so
long as it is inert to the reaction, and 1t may, for
example, be a halogenated hydrocarbon such as chloroform,
dichloromethane, carbon tetrachloride or 1,2-

dichloroethane; a ketone such as acetone or dimethyl
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ethyl ketone; an ether such as diethyl ether, dipropyl
ether, dibutyl ether, tetrahydrofuran or dioxane; a
carboxylic acid such as acetic acid or propionic acid; oOr
a solvent mixture thereof. The oxidizing agent may be
used in a ratio of from 1 to 3 equivalent amount per mol
of the compound of the formula (I-2). The reaction
temperature is usually from room temperature to the
reflux temperature. The reaction time 1s usually from 1
to 24 hours.

PRODUCTION PROCESS [4]

substitution

Nucleophilic [j\>0m

(1-3) ——

(1-4) \-—N

In production process [4], R™ is alkyl which may be
substituted by A, cycloalkyl which may be substituted by
A, alkenyl which may be substituted by A, alkynyl which
may be substituted by A, halogen, cyano, aryl, a
heterocyclic group which may be substituted by alkyl, QR2
or NR*R’; and R?, R*, R, A, X and m are as defined above.

In production process [4], the compound of the
formula (I-3) and a nucleophilic reagent are reacted 1in
the presence of a solvent to produce the
[1,2,4]triazolo[1l,5-alpyrimidine derivative of the
formula (I-4).

The nucleophilic reagent may, for example, be an

alkali metal alkoxide such as sodium methoxide or sodium
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ethoxide; an alkali metal mercaptide such as sodium
methyl mercaptane; a primary or secohdary amine such as
methylamine, dimethylamine or piperidine; an organic
metal reagent such as methyl magnesium bromide, ethyl

5 magnesium bromide or phenyl magnesium bromide; or a
fluorinating agent such as potassium fluoride, cesium
fluoride or tetrabutylammonium fluoride. The
nucleophilic reagent may be used in a ratio of from 1 to
5 equivalent amount, preferably from 1 to 3 equivalent

10 amount per mol of the compound of the formula (I-3). The
solvent may be any solvent so long as it is 1inert to the
reaction, and it may, for example, be an alcohol such as
methanol, ethanol, propanol or butanol, an aromatic
hydrocarbon such as benzene, toluene or Xylene; an

15 aliphatic hydrocarbon such as pentane, hexane, heptane,
petroleum ether, ligroin or petroleum benzine; an ether
such as diethyl ether, dipropyl ether, dibutyl ether,
tetrahydrofuran or dioxane; an ester such as methyl
acetate or ethyl acetate; a nitrile such as acetonitrile

20 oOr propionitrile; an acid amide such as
dimethylformamide, dimethylacetamide or N-
methylpyrrolidinone; a sulfoxide such as dimethyl

Sulfoxide; or a solvent mixture thereof. The reaction

temperature is usually from -100 to 50°C, preferably from
25 ~-70 to 30°C. The reaction time 1s usually from one

minute to 48 hours.
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PRODUCTION PROCESS [5]

NH,
N—( O
Mm  R°—COR® _ (), LN (
f/\ (V) (/\ N (V) A~ RE
- - s R1C — — - N I
N N N)J N
O O O /
\
(1) (IX) (1-5) N

In production process [5], R'© is alkyl which may be

substituted by A, cycloalkyl which may be substituted by
s A, alkenyl which may be substituted by A, alkynyl which

méy be substituted by A, aryl or a heterocyclic group

which may be substituted by alkyl; R° is alkyl; and A, X

and m are as defined above.

Production process [5] comprises a first half

10 reaction of reacting the compound of the formula (II)
with the compound of the formula (VIII) to obtain the
compound of the formula (IX), and a second half reaction
of condensing the compound of the formula (IX) and the
compound of the formula (V)xto ocbtain the
15 [1,2,4]triazolo[1,5-alpyrimidine derivative of the
formula (I-5).

In the first half reaction in production process
[5], the compound of the formula (VIII) may be used 1n a
ratio of from 0.8 eguivalent amount to a large excess
20 amount, preferably from 1 to 10 equivalent amount per mol
of the compound of the formula (II). This reaction may
be carried out in the presence of a base and a solvent.

The base may, for example, be the same base as used 1n
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the first half reaction in production process [2]. The
base may be used in a ratio of from 1 to 5 equivalent
amount, preferably from 1 to 2 equivalent amount per mol
of the compound of the formula (II). The solvent may be
5 any solvent so long as 1t 1is 1inert to the reaction, and
it may, for example, be an alcohol such as methanol,
ethanol, propanol or butanol, an aromatic hydrocarbon
such as benzene, toluene or xylene; an aliphatic
hydrocarbon such as pentane, hexane, heptane, petroleum
10 ether, ligroin or petroleum benzine; an ether such as
diethyl ether, dipropyl ether, dibutyl ether,
tetrahydrofuran or dioxane; an acid amide such as
dimethylformamide, dimethylacetamide or N- -
methylerrolidinone; a sulfoxide such as dimethyl
15 sulfoxide; a sulfone such as sulfolane; a halogenated
hydrocarbon such as chloroform, dichloromethane, carbon
tetrachloride or 1,2-dichloroethane; or a solvent mixture

thereof, and an ether is preferred. The reaction

temperature is usually from 0 to 70°C, preferably from 10

20 to 50°C. The reaction time is usually from 0.1 to 24
hours.

In the second half reaction in production process
[5], the compound of the formula (V) may be used 1n a
ratio of from 0.8 to 10 equivalent amount, preferably
25 from 1 to 2.5 equivalent amount per mol of tﬁe compound
of the formula (IX). This reaction may be carried out 1n

the presence of a solvent. The solvent may be any
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solvent so long as it is inert to the reaction, and 1t
may, for example, be the same solvent as used 1n the
second half reaction in production process [1], and a
carboxylic acid is preferred. When the compound of the
formula (IX) is liquid at room temperature, the second
half reaction in production process [5] may be carried
out continuously without isolating the compound after the

first half reaction in production process [5]. The

reaction temperature is usually from 50 to 150°C,

preferably from 80 to 120°C. The reaction time 1s

usually from 0.5 to 100 hours.

PRODUCTION PROCESS [6]

(a)

(X)m CH;CO,R™ (X)m (b) (X)m
(X 1) Hydrolysis
]\r“s ]\n/\r‘”‘"’ j\ﬁr
(X | ) (X )
(®
Cmm X
(c) (X N rj { (\
Halogenatlon j\ﬂ/Y N (V) a ogenatlon
(XIV) (X V) (1 5)

In production process (6], R'¥ is halogen; each of R’
and R'° which are independent of each other, is alkyl;
and X, Y and m are as defined above. As the halogen as
R!? an atom of fluorine, chlorine or bromine may be
mentioned.

In production process [6], the compound of the

formula (I-6) can be produced by the above reactions (a)
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to (e). The respective reactions will be described 1n

detail below.

(a) The compound of the formula (XII) can be
produced by reacting the compound of the formula (X) with
the compound of the formula (XI) in the presence of a
base and a solvent. The compound of the formula (XI) may
be used in a ratio of from 0.8 equivalent amount to a
large excess amount, preferably from 1 to 30 equivalent
amount per mol of the compound of the formula (X). The
base may, for example, be the same base as used 1in the
first half reaction in production process [2]. The base
may be used in a ratio of from 1 to 5 equivalent amount,
preferably from 1 to 2 equivalent amount per mol of the
compound of the formula (X). The solvent may be any
solvent so long as it 1is inert to the reaction, and it
may, for example, be the same solvent as used in the
first half reaction in production process [5], and an
ether is preferred. The reaction temperature 1s usually
from 0 to 70°C, preferably from 10 to 50°C. The reaction
time is usually from 0.1 to 24 hours.

(b) The compound of the formula (XIII) can be
produced by hydrolyzing the compound of the formula (XII)
in the presence of a base and water. The base may be an
alkali metal hydroxide such as sodium hydroxide or
potassium hydroxide. The base may be used in a ratio of
from 1 equivalent amount to a large excess amount per mol

of the compound of the formula (XII). The reaction



CA 02676736 2009-07-28

WO 2008/099902 PCT/JP2008/052475

10

15

20

25

19

temperature is usually from 0 to 70°C, preferably from 10

to 50°C. The reaction time is usually from 0.1 to 24
hours.

(c) The compound of the formula (XIV) can be
produced by reacting the compound of the formula (XIII)
with a halogenating agent in the presence of a solveht.
The halogenating agent may, for example,\be thionyl
chloride or oxalyl dichloride. The halogenating agent
may be used in a ratio of from 1 to 5 equivalent amount,
preferably from 1 to 2 equivalent amount per mol of the
compound of the formula (XIII). The solvent may be any
solvent so long as 1t 1s inert to the reaction, and it
may, for example, be a halogenated hydrocarbon such as
chloroform, dichloromethane, carbon tetrachloride or 1,2-
dichloroethane. The reaction temperature 1is usually from
0 to 100°C, preferably from 10 to 50°C. The reaction time
is usually from 0.1 to 24 hours.

(d) The 4,5-dihydro-5-oxol[l,2,4]triazolo(1,5-
alpyrimidine derivative of the formula (XV) can be
produced by condensing the compound of the formula (XIV)
and the compound.of the formula (V). The compound of the
formula (V) may be used in a ratio of from 0.8 to 10
equivalent amount, preferably from 1 to 2.5 equivalent
amount per mol of the compound of the formula (XIV).

This reaction may usually be carried out in the presence
of a solvent. The solvent may be any solvent so long as

it is inert to the reaction, and it may, for example, be
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the same solvent as used in the first half reaction 1in

production process [5], and an acid amide 1s preferred.

The reaction temperature is usually from 0 to 150°C,

preferably from 20 to 100°C. The reaction time 1is

usually from 0.5 to 100 hours.

(e) The 5-halo[l,2,4]triazolo[1l,5-alpyrimidine
derivative of the formula (I-6) can be produced by
reacting the compound of the formula (XV) with a
halogenating agent. The halogenating agent may, for
example, be thionyl chloride, phosphorus oxychloride or
phosphorus oxybromide. The halogenating agent may be
used in a ratio of from 1 to 20 equivalent amount,
preferably from 1 to 8 equivalent amount per mol of the
compound of the formula (XV). This reaction may usually
be carried out in the presence of a solvent. The solvent
may be any solvent so long as 1t 1s 1nert to the
reaction, and it may, for example, be a halogenated
hydrocarbon such as chloroform, dichloromethane, carbon

tetrachloride or 1,2-dichloroethane. The reaction

temperature is usually from 0 to 150°C, preferably from
20 to 100°C. The reaction time is usually from 0.1 to 24

hours.

PRODUCTION PROCESS [7]

O NH,
)LR“ E'i( X
.,/(x)m \(X)m N I h
S (X VI) S N v _ 1c
| | H (V) _~_R

w OR?® - ~ R1c -~ - N |

N N.__N

O O O N,/
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In production process [7], R’, R, X and m are as
defined above.

Production process [7] comprises a first half
reaction of reacting the compound of the formula (X) and
the compound of the formula (XVI) to obtain the compound
of the formula (IX), and a second half reaction of
condensing the compound of the formula (IX) and the
compound of the formula (V) to obtain the
[1,2,4]triazolo[l,5-alpyrimidine derivative of the
formula (I-5).

In the first half reaction in production process
[7], the compound of the formula (XVI) may be used in a
ratio of from 0.8 to a large excess amount, preferably
from 1 to 10 equivalent amount per mol of the compound of
the formula (X). This reaction may be carried out 1in the
presence of a base and a solvent. The base may, for
example, be the same base as used 1in the first half
reaction in production process [5]. The base may be used
in a ratio of from 1 to 5 equivalent amount, preferably
from 1 to 2 equivalent amount per mol of the compound of
the formula (X). The solvent may be any solvent so long
as it is 1inert to the reaction, and 1t may, for example,
be the same solvent as used in the first half reaction in

production process [5], and an ether 1s preferred. The

reaction temperature is usually from 0 to 70°C,

preferably from 10 to 50°C. The reaction time 1s usually

from 0.1 to 24 hours.
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The second half reaction in production process [7]
may be carried out in the same manner as the second half

reaction in production process [5].

PRODUCTION PROCESS [8]

In production process [8], each of R' and R™ which
are independent of each other, is hydrogen, alkyl or
cycloalkyl; and X, Y and m are as defined abovel

In production process [8], the compound of the

10 formula (I-7) and a halogenating agent are reacted 1in the
presence of a solvent and a small amount of a radical
initiator to produce the [1,2,4]triazolo[l,5-a]lpyrimidine
derivative of the formula (I-8). This reaction may be
carried out, if necessary, under irradiation with light.

15 The halogenating agent may, for example, be N-
chlorosuccinimide, N-bromosuccinimide or N-
jodosuccinimide. The halogenating agent may be used 1n a
ratio of from 1 to 5 equivalent amount, preferably from 1
to 2 equivalent amount per mol of the compound of the

20 formula (I-7). The radical initiator may, for example,
be benzoyl peroxide or azobisisobutylonitrile. The
solvent may be any solvent so long as 1t 1s 1nert to the

reaction, and it may, for example, be a halogenated
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hydrocarbon such as chloroform, dichloromethane, carbon

tetrachloride or 1,2-dichloroethane. The reaction

temperature is usually from 0 to 100°C, preferably from

10 to 80°C. The reaction time is usually from 0.1 to 24

hours.

PRODUCTION PROCESS [9]

\\x)m R11
| P Y Nucleophilic
N a | R12 substitution
_N N
N, |/
\BEY
(1-8) (1-9) “—N

In production process [9], R is alkyl which may be
substituted by A, cycloalkyl which may be substituted by
A, alkenyl which may be substituted by A, alkynyl which
may be substituted by A, halogen, cyano, aryl, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>