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(57) Abrége/Abstract:
A trlazole compound represented by the formula: (see above formula) wherein X denotes a hydrogen atom, a halogen or a lower
alkyl group, Y denotes a halogen substituted lower alkoxy group, R, and R, which may be the same or different each denotes

an ethyl or propyl group, and n is an integer of 0-4, and a herbicidal composition comprising the compound as an active
Ingredient. The above compounds have excellent properties In that they not only exhibit marked herbicidal activities in a low
dose against various weeds of rice paddies and plowed fields but also cause no injury to crops.
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ABSTRACT

A triazole compound represented by the (ormula:

X, 1
N ——= N —— CON
A \ TR
\' 2
o S O 2 *Mmml\ N ///9

A b e a—
O gy &

whereln X denotes a hydrogen atom, & halogen or a iLower
alkyl group, Y denotes a halogen substltuted lower alkoxy
group, Ry and R, whlch may be the same or dlifferent each
denotes an ethyl or propyl group, and n ls an Integer of O0-
4, and a herblclidal composlitlon comprlsing the compound as
an actlve Ingredlent. The above compounds have excellent
propertlies in that they not only exhliblt marked herblcldal
activities In a low dose agalinst varlous weeds of rilce
paddies and plowed flelds but also cause no Injury to crops.
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DESCRIPTION

TRIAZOLIL COMPOUNDS
Technical IField

The present invention relates to triazole compounds

represented by formula (I1);

whereln X denotes a hydrogen atom, a halogen or a lower
alkyl group, Y denotes a halogen substituted lower alkoxy,
Ry and Ry which'may be the same or different each denotes an
ethyl or propyl group; and n is an integer of 0-4. The
compounds have excellent propertles in that they not only
exhibit marked herbicidal activities in a low dose but also
cause no injury to ?rops.

Background Art

It i1is known that some trilazole compounds exhlbit
herbicidal activities (see United States Patent
No.4,280,831, Japanese Lald-open Patent Publicatipn Nos. H09-
39880, 60-100561, 61-178980, 83-14776, 1-121279 and 2-1481).

However, the conventional triazole herbicides harm
crops or are unable to exhlbilt satisfactory herbicidal
activitlies unless used in large amounts. A need has,

therefore, existed for the development of triazole compounds
that are free from these problems.

The present inventors directed thelr attention to the
compounds disclosed in Japanese Laid-open Patent Publication
Nos.1-121279 and 2-1481. They conducted intenslive studiles
in order to develop herblcides that exhibilt excellent
herbicidal activities in a lower dose than these compounds
and furthermore do not cause any injury to crops. As a
result, they found that excellent herbicides could be
obtained only by replacing a substituent(s) contained in the
phenyl group of the compounds mentioned in Japanese Lald-
open Patent Publication Nos.1-121279 and 2-1481, by the
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other substltuents. The present Invention has been
accomplished on the basls of this finding.
Disclosure of Inventilon

Production of the compounds of the present invention
represented by formula I will typically proceed as follows.
A starting material, namely, a compound represented by
formula II:

X

y l” N NI (1)

(wherein X, Y and n have the same meanlings as defined above)

Ls reacted with a compound of formula III:

R
S WL (I11D)

wherein R; and R, have the same meanings as defined above

and Z denotes a halogen.

In thils reaction, a compound of formula II 1s reacted
with 1-2 equivalents, preferably 1-1.2 equivalents, of a
compound of formula III In a suitable solvent In the
presence of at least 1 equivalent, preferably 1-2
equivalents, of a deprotonating agent. The reaction
temperature is in the range of 0-100°C, preferably 20-70°C.
Suitable deprotonating agents include inorganic bases such
as sodium hydroxide, potassium hydroxide, sodlum carbonate,

sodium bicarbonate and sodium hydride, and organic bases

such as triethylamine and pyridine. Suitable solvents
Include hydrocarbons such as benzene, toluene and xylene;
halogenated hydrocarbons such as methylene chloride and
chloroform; ethers such as diethyl ether, tetrahydrofuran
and dioxane; Kketones such as acetone and methyl ethyl

Ketone; and others such as ethyl acetate, acetonitrile,
dimethylformamide, pyridine, dimethyl sulfoxide, water,
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etc. These solvents may be used eilither on thelr own or as
admixtures.

The starting compounds of formula II are novel per se
and are included within the scope of the present invention.

They can be prepared by dissolving a compound of formula IV:
X

n
Y r (Ly)
Y

(wherein X, ¥ and n have the same meaning as defined above)

in concentrated hydrochloric acid followed by addition of

NaNO, to give a diazonlum salt solution and adding to the

solution a compound of formula V:

N™™ NH

JL A . (V)
HS N

followed by oxidation. Any solvent that 1s inert to the

reactants may be used In preparing the novel compounds of
formula II, and those already described in connection wilth

the preparation of compounds of formula I, including
dimethylformamide, may be employed.

The reaction temperature should be in the range of 0O-
100 °C, preferably 0-70°C. The oxidation step may be
performed in a sultable solvent using an oxildizling agent.
Useful oxidizing agents include inorganic oxidizing agents
such as hydrogen peroxlde, potassium permanganate and
chromic acid, and organic oxldizling agents such as peracetic
acid and m-chloroperbenzoic acid. Solvents that can be used
include methylene chloride, chloroform, acetone, acetic
acld, water, etc., which may be used elther alone or 1in

admixture.



10

15

20

25

30

35

P R
Cacr
>
Cx
&3
Lo I
W

~ 4 —

Best Mode for Carryling Out The Invention

The present Invention lIs described herelnafter 1in
greater detall with reference to examples. However, it
should be appreciated that the invention is not restricted
to these examples.
loxample 1

Synthesis of 3-[2-(2,2,2-trifluoroethoxy)

phenylthiol-1, 2, 4-triazole

A 200-ml round-bottom flask is charged with conc.
HC1 (4 ml) and water (40 ml), and 2-(2,2,2-
trifluoroethoxy)aniline (3.82 g) is added. The resulting

solution 1is cooled at a temperature of not more than

5 °C and an aqueous solution consisting of sodium nitrite
(1.7 g) dissolved in water (10 ml) is added dropwlse with
the temperature held at 4°C or below, followed by stirring
for one hour. In a separate step, 3-mercapto-1,2,4-triazole
(4.5 g) and potassium hydroxlde (2.2 g) 1is dissolved in
water (40 ml) to glve an aqueous solution which 1s cooled at
0°C. A preliminarily prepared diazonium salt solution is
added dropwise to this aqueocus solution. Thereafter, the
resulting mixture 1s stirred at room temperature for about
one hour. The organic laver 1s extracted with ethyl acetate,
washed with water and dried. The solvent is distilled off
and the resulting crude crystal 1s recrystallized with a
mixed solvent of n-hexane and ethyl acetate; yield 4.4 g
(71%); m.p. 100-101 °C.
Elemental analysls for C;goHgF3N30S (MW, 275.,253)

Cal'd (%): C 43.64, H 2.93, N 15.27

Found (%): C 43.51, H 2.85, N 15.31

Example 2
Synthesis of 1-(diethylcarbamoyl)-3-12-(2,2,2-
trifluoroethoxy)phenylsulfonyl]-1,2,4~-triazole

(compound No.1)

3-[2-(2,2,2-trifluorocethoxy) phenylthio]-1,2,4-
triazole (2.7 g) and diethyl carbamoyl chloride (1.4 g) are
dissolved in acetone (40 ml) and potassium carbonate (1.4 g)

is added, followed by reaction for 2 hours under reflux with
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stirring. Thereafter, the solvent is distilled off from the
reaction mixture, and water and ethyl acetate are added to
the resulting mixture. The organic layer 1ls dried and
concentrated. The resultant concentrate 1s dissolved in
chloroform (50 ml) to gilve a solution. With the temperature
held at 10°C or below, m-chloroperbenzoic acid (3.4 g) 1s
added to the solution. Thereafter, the resulting mixture 1s
stirred at room temperature for 2 hours and washed with an
aqueous solution of sodlum blcarbonate. The chloroform layer
is dried and distilled off to give a crude crystal.
Recrystallization from a mixed solvent of n-hexane and ethyl
acetate produces the end product; yield 3.1 g (75%); m.p.
134-135 °C.
Elemental analysis for C;sH;7F3Ns404S (MW, 406.385)

Cal'd (%): C 44.33, H 4.22, N 13.79

Found (%): C 44.51, H 4.18, N 13.65

The compounds of formula 1 listed in Table 1 below

can be synthesized by similar procedures.

X 2

k N—™—N “"‘"CON/ -
Y A - SR, (1)
Table 1
FCompound Tﬂ Physical
NoO. X Y R, R, data

. U IR ¢ SN S | | - —

1 H | 2-0CH2CF3 CoHs | Ca2Hs m.p. 134-135°C
2 6-CHa | 2-OCH»CF3 CoHs | Calls m.p. 148-149 °C
3 H 2-0CHF 2 Colls | C21ls 011 NMRY

4 6-CHa | 2~OCHF2 CoHs | CoHs m.p. 82- 83°C
| 5 H 2-0CF3 CoHs | CaHs 011 NMRZ

6 6-Cl 2-0CH2 Cl'3a Colls | Caolls m.p. 143-145°C
| 7 H 2-0CH,2CF3 Co2Hs | n-C3H7{ m.p. 87~ 88°C

8 H 2-0CH,CF,CHF2 | Cols | CoHs m.p. 98- 99°C

9 6-C1 | 2-0CH,CFa CoHs | n-CaHy| 011 NMR®’
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1) NMR: 1.28(se6ll,t), 3.60(4H,q), 6.01(1H,d), 7.30-
8.39(4Ml,m), 8.82(1H,s)
2) NMR: 1.26(6H,t), 3.58(4l,q), 7.32-8.40(4H,m),
8.86(1H, s)
3) NMR: 0.76-1.88(8H,m), 3.35-3.77(4H,m), 4.38(2H,q),
6.92-7.69(3l,m), 8.83(1H,s)

Compounds of the present invention can be used to
weed rice paddies, plowed fields, orchards and non-
cultivated land. They can be applied at any time such as
prior to sowing the sceds of crops, simultaneously with
sowing, at the time of transplantation, at the seeding
stage, or the subsequent growth stage. A sultable method of
use can be selected from among various types of treatment

including water surface treatment, solil treatment and

foliage treatment.

In order to ensure maximum convenience in handling,
compounds of the present invention may be mixed with various
solid or liquid vehicles for common agrochemical
formulations to prepare various formulations including
wettable powders, emulsifiable concentrates, o0ll sprays,
dusts, granules and flowables. If desired, various adjuvants
may be. added to the drugs, such as dilspersants, diluents,
emulsifliers, spreaders, wettlng agents, adsorbents,

thickeners, antifoams and antifreezes.

The vehicles to be used may be either solid or
ligquid or combinations thereof. Illustrative vehicles
include talc, clay, bentonite, kaolin, diatomaceous earth,
calclum carbonate, Kerosene, naphtha, xylene, cyclohexane,
methylnaphthalene, benzene, acetone, dimethylformamide,
glycol ether and N-methylpyrrolidone.

Illustrative adjuvants include polyoxyethylene
alkylphenyl ether, polyoxyethylene sorbitan monooleate,
ethylene oxide-propylene oxide copolymer, lignin sulfonates,
sorbitan esters, soaps, sulfated oils, alkyl sulfate ester
salts, petroleum sulfonates, dloctyl sulfosuccinate salts,
alkyl benzene sulfonates, aliphatic amine salts, quaternary
ammonium salts, alkyl pyridinium salts, alkyldimethyl
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betalne, alkylaminoethyl glycine, polyglycol sulfate esters,
alkylaminesulfonic aclds, isopropyl phosphate, carboxymethyl
cellulose, polyvinyl alcohol, hydroxypropyl cellulose,
ethylene glycol and xanthan gum.,

- Compounds of the present invention can be formulated
in amounts freely selected from the range of 0.05-95 wt%.
Preferred formulations contain such compounds in amounts of
1-70 wit%, vehicles in amounts of 1-99 wt% (preferably 40-90
wt%), and adjuvants In amounts of 0-20 wt% (preferably 1-7
wt%). Broader activity spectra may be expected if these
compounds are used in admixture with other agrochemicals
including bactericides, herbicides, growth control
regulators, lInsectlicides and acarliclides, or wilth
fertillzers.

It will be apparent to those having ordinary skill
In the art that in the actual use of compounds of the
present Invention or admixtures thereof with compounds 1n
the group of known_perbicides, the amount in whilich they are
used should be appropriately selected in accordance with
various factors such as the season they are used, the
weather conditions, method of use, dosage form, place of
use, the target weeds and the crop to be treated. As guide
figures, 0.5-50 g, preferably 1-20 g, per are of the
compound of the present Inventlon may be used.

The followling test examples are given for the purpose
of demonstrating the effectiveness of compounds of the
present invention as herbicides.

Test Example 1

Wagner pots (1/5,000 are) were fllled with soll from

a plowed field. After sowing wheat and soybean seeds, they

were covered with soil from a plowed field containing weed
seeds. The soll covering had a thickness of 2 c¢mn.
Immediately thereafter, emulsifiable concentrates formulated
by the method described in Formulation Example 3 (see below)
were welghed, diluted in 5 ml of water per pot and applilied
over the soil surface. Control and growth were conducted 1In

a greenhouse and the herbicidal activities and extent of
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crop Injury were investigated four weeks after the
treatment. The results are summarized in Table 2.
The dose whlch exhibits score 4.5 (90% herbicidal
activity) is determlined for each of the test compounds by
5 the graph made on the baslis of the data iIn Table 2. The
values thus determined are shown in Table 3.
In Table 2, herbicidal activities and severity of

crop injury were evaluated on a scale of zero to five by the

followlng criteria:

Score llerbicidal activity Crop injury
5 100% control ( 0% weed) withered and died
4 80% control ( 20% weed) severe injury
3 60% control ( 40% weed) medium injury
2 40% control ( 80% weed) slight injury
1 20% control ( 40% weed) very slight injury
0 0% control (100% weed) no injury
10 For comparison, the following control compounds were

used:
Comparison I

(see Japanese Laid-open.Patent Publication Nos. 1-121279
and 2-1481)

OCH C,H.

J e,
15 S0, N P

Comparison II

(see Japanese Lald-open Patent Publication No. 2-1481)

N
'\ %J C.H
/ so, —I__ 25




o- 20835663

Comparison II1

(see Japanese lLald-open Patent Publication No. 2-1481)

OCII C_H
3 N N — con~ %
|

.
< \ so J C, g
—_ 2 N

AN
CII3

Comparison IV

(newly synthesized by the present inventors by referring to
Japanese Laid-open Patent Publication Nos. 1-121279 and

2-1481)
QC . I CZHS
Nwm-N_—ncoN::

25
C\ 802‘“\1\,/' CaHyg

m.p. 81-82°C
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Table 3

A
¢
e P,
A

Dose exhlibitling Ratio
Compound 90% herbiclidal activity Compound | Compound
No. (g/a) No. 1 No. 2

1 0.35 1 -

2 0.38 ~ 1
Comparison 1 2.1 6 5.9
Comparison 2 1.9 5.4 9
Comparison 3 2.1 6 5.5

p — . [ - —
Comparison 4 >3 >8.,5 >T7.8

The data in Tables 2 and 3 clearly demonstrate that
the compounds of the present Invention exhiblt excellent
herbicidal activities in lower doses than the comparison

compounds.

The followlng are several examples of formulatlons
of the herbicide of the present lnventlon.

Formulation Example 1 (Granule)

Compound No. 4

Sodium lignin sulfonate

Bentonite
Talc

0.8 (parts by weight)

2
30
66

. O

These components were intimately mixed to obtain a

homogeneous composition,

granules.

which was granulated to form
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Formulation Example 2 (Wettable powder)

Compound No. 2 50 (parts by weight)
Sodium alkylsulfate 2.0
Polvoxyethylene
alkylphenylether 2.0
Clay 45

These components were intimately mixed to obtain a

homogeneous composltion, which was finely ground to form a

wettable powder.

Formulation Example 3 (Emulsiflable concentrate)

Compound No.l 20 (parts by weight)
Alkylbenzenesulfonate
salt 3
Polyoxyethylene
alkylarylether | 10
Xylol 87

.-

These components were intimately mixed to obtain a@
homogeneous emulsifiable concentrate.
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CLAIMS

1. A triazole compound represented by the formula:

10 wherein X denotes a hydrogen atom, a halogen or a lower
alkyl group, Y denotes a halogen substituted lower alkoxy
group, R; and R; which may be the same or different each

denotes an ethyl or propyl group, and n is an integer of
0-4.
15

2. A triazole compound as claimed in claim 1 which 1is

represented by the formula:

20 ”
SO2 -

wherein X denotes a hydrogen atom, a halogen or a lower

25 alkyl group.

3. A herbicidal composition comprising a triazole

compound represented by the formula:

30 N——N —— CON
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wherein X denotes a hydrogen atom, a halogen or a lower

alkyl group, Y denotes a halogen substituted lower alkoxy
group, R; and R; which may be the same or different each

5 denotes an ethyl or propyl group, and n is an integer of

0-4, and a vehicle.

4 . A herbicidal composition comprising a triazole
compound of the formula:

10

C,H

S 7275
OCH,CF —_— N —
2-"3 N N CON__

A .
S0, N

15

wherein X denotes a hydrogen atom, a halogen or a lower

alkyl group, and a vehicle.
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