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ARYLTHIADIAZOLONES WITH A HERBICIDAL ACTIVITY

The present invention relates to new arylthiadia-
zolones.

More specifically the présent invention relates to
arylthiadiazolones having a high herbicidal activity,
a process for their preparation and their use as
herbicides for the control of weeds in agricultural
crops. | )

Thiadiazolones ﬂaving'a herbicidal activity are
described in U.S. patents 3.801.589, 3.746.719 and
3.776.919. These products however are not very selec-
tive as they are generally toxic also towards the most
important agricultural cultivations.

The Applicant has now found new arylthiadiazolones
which, as well as having a high herbicidal activity
against numerous kinds of weeds, also have a low
phytotoxicity for one or more cultivations of greatest
agricultural interest and can therefore be used as

selective herbicides.
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The present invention therefore relates to ary-

thiadiazolones having general formula (I):

Y X
8]
Rl % )
F S (I)
N
R -

wherein:

R represents a C,-C, alkyl or haloalkyl group
linear or branched; a Csfcé cycloalkyl or halocy-
cloalkyl group; a C,~C; cycloalkylalkyl or halocy-
cloalkylalkyl group; a C,-C, alkenyl or haloalkenyl
group linear or branched;

X represents a hydrogen atom; a fluorine atom; a
chlorine atom; a bromine atom; a methyl group;

Y represents a hydrogen‘ atom, a halogen atom such
as clilorine, fluorine, bromine or iodine; a C,-C,
alkyl or halocalkyl group 1linear or branched; a
C,;~-C, alkoxy or haloalkoxy group 1linear or
branched: a C;-C, alkylthio or haloalkylthio group
linear or branched; a Z,-C, alkylsulphonyl group
linear or branched; a C,~C, alkylsulphinyl group
linear or branched; a cyano group; a nitro group:;
R, represents a C,-C; alkyl group linear or
branched; a C,-C; alkoxy group linear or branched;

a C;-C; alkylthio group linear or branched: a Cy-C,
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. _cycloalkoxy group, a cs—-c6 cycloalkylthlo group;

. ":ca‘ca oycloalkylalkyl gron&, a: q,}-c cycloalkylal-

- a -. :j
koxy group a C ‘Ca conoalkyl@kylthlo group; a

C,=Cq a;l.kenyl _g:oup_,__llng_u:. . or %branched, a C,~C,
alkex:xy'loxy.' group 11near or %Ef;iara-.rict.xod.;' a C,~C,
alkenylthio group 1'inéar 'o:i':' branched; a C,-Cg
alkinyl group linear or b:anohéfi; a C;-C; alkynyl-
OoXy group linear or b;'anched; a Cy-C; alkynylthio

group linear or branched; a-C;-C, alkynylsulphinyl

group linear or branched; a Cy—Cqy alkyny-lsu_lphonyl.

group linear or branched; an OH group; an SH
group; said groups in turn optionally substituted
with one or more groups selected from halogen
atoms such as chlorine, fluorine, bromine or
iodine, ¢,-C, alkyl or haloalkyl groups lmear or
branched; C,~C, alkoxy or haloalkoxy groups Hinear
or branched; C,-C, alkylthio or haloalkylthio
groups linear or branched;

or, Y and R,, Jjointly represent an O-CH,~CO-NR,
group wherein R, represents a hydrogen atom; a
C,~-C, alkyl or haloalkyl group linear or branched:
a ¢C,-C, cycloalkylalkyl or halocycloalkylalkyl
group; a C,-C; alkenyl or haloalkenyl group linear
or branched; a C;~C; alkynyl or haloalkynyl group

linear or branched; a Cg-C, alkoxyalkynyl or

-m‘ﬁ;\_
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haloalkoxyalkynyl group linear or branched.

The arylthiadiazolones having general formula (I)

have a high herbicidal activity.

Arylthiadiazolones having general formula (I)

which are preferred for their herbicidal activity are

those wherein:

R, represents a C;-C; alkynyloxy group; a C;=C;
alkynylthio group; a C;-C; alkenyloxy group:; a C;~C,
alkenylthio group, optionally substituted with
halogen atoms. |

Specific examples of arylthiadiazolones having

general formula (I) which are interesting for their

herbicidal activity are:

5-t-butyl-3-[2,4-dichloro-5-(prop—-2~ynyloxy)phe-
nyl]-1,3,4~thiadiazol-2(3H)-one (Compound Nr. 1);
5-t-butyl-3-[5~-(but-3-yn-2-yloxy)-2,4-dichlorophe-
nyl]-1,3,4-thiadiazol-2(3H)-one (Compound Nr. 2):
S-t;buty1-3-{4-chloro-2-f1uoro-5-(prop-z-ynyloxy)-
phenyl]~-1,3,4-thiadiazol~2(3H)-one (Compound Nr.
3):
5-t-butyl-3-[5~(but-3-yn-2-yloxy)-4-chloro-2~
fluorophenylj-1,3,4~thiadiazol-2 (3H)-one;
S5-t-butyl-3-{2-chloro-4-fluoro-5-(prop-2-ynyloxy) -
phenyl]-1,3,4-thiadiazol~2(3H)-one (Compound Nr.

4);
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S-t-butyl-3-[5-(but-3-yn-2-yloxy)-2-chloro-4-
fluoroéhenyl]-l,3,4-thiadiazol-2(3H)-one:
3-{4-bromo-2-chloro-5-(prop-2-ynyloxy)phenyl]-5-t-
butyl-1,3,4-thiadiazol-2 (3H) -one (Compound Nr. 5);
3-[4-bromo-5~(but-3-yn-2-yloxy)-2-chlorophenyl]-5-
t-butyl-1,3,4-thiadiazol-2(3H) -one;
3~[{4-bromo—-2-fluoro-5-(prop-2-ynyloxy)phenylj-5-t-
butyl-1,3,4-thiadiazol~2(3H)-one (Compound Nr. 6) ;

3~[4~-bromo-5-(but-3-yn-2-yloxy) -2-fluorophenyl) -5-

. t-butyl-1,3,4-thiadiazol-2(3H)-one;

S5-cyclopropyl=-3-(2,4-dichloro-5-(prop—2-ynyloxy)
phenyl]—1,3,4—thiadiazol—2(3ﬁ)-one (Compound Nr.
7):
3—[5-kbut-3-yn-2-yloxy)-2,4-dichloropheny1]-5-
cyclopropyl-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 8):
5-cyclopropy1-3-[4-cloro-2-f1uoro~5-(prop-é-
ynyloxy)phenylj-1,3,4-thiadiazol-2(3H)-one (Com-
pound Nr. 9):;
3-(5-(but-3-yn-2-yloxy)-4-chloro-2-fluorophenyl]-
5-cyclopropyl-1,3,4-thiadiazol-2(3H)-one;
5-cyclopropyl-3-[2-chloro-4-fluoro-(5-prop-2-
ynyloxy)phenyl}-1,3,4-thiadiazol-2(3H)~one (Com-
pound Nr. 10}:

3-[5-but~-3-yn-2-yloxy)~2~chloro-4-fluorophenyl)-5-
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cyclopropyl-1,3,4-thiadiazol-2 (3H) -one;
3-[4-bfomo-2-chloro-5-(prop-z-ynyloxy)phenyl]-5-
cyclopropyl-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 11);

3-[4-bromo-5-(but-3-yn-2-yloxy) -2-chlorophenyl }-5-
cyclopropyl-1,3,4-thiadiazol-2(3H)-one;
3-[4-bromo-2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-
cyclopropyl-1,3,4-thiadiazol-2 (3H) -one;
3-[4-bromo~5-(but-3-yn-g—yloxy)-2-f1uoropheny1]-5-
cyclopropyl-l,3,4-thiadiazol-2(3H)-one;
3-[2,4-dichloro-5-(prop-z-ynyloxy)phenyl]—s-ethyl—
1,3,4-thiadiazol-2(3H)-one (Compound Nr. 12);
3-[5-(but-3-yn-2-yloxy)-2,4-dichlorophenylj-5-
ethyl-1,3,4~-thiadiazol-2(3H)-one (Compound Nr.
13);
3-[4-chloro~2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-
ethyl-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
14);
3-{5-(but-3-yn-2-yloxy)-4-chloro-2~fluorophenyl]-
s-ethyl-l,3,4-thiadiazol—2(éH)-one;
3-[2,4-dichloro-5-(prop-2-ynyloxy)phenyl]-5-
isopropyl-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
15); |
3-[5-(but-3-yn-2-yloxy)-2,4~dichlorophenyl]-5-

isopropyl-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
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16);
3-[4-cﬁioro—2-fluoro-5-(prop-z-ynyloxy)phenyl]-s-
isopropyl-1,3,4-thiadiazol-2 (3H)-one (Compound Nr.
17);
3-[5-(but-3-yn-2-yloxy)-4-chloro-2-fluorophenyl]-
S-isopropyl-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 18):
3-[2,4-dichloro-5-(prop-2-ynyloxy)phenyl]-5-(1-
methylcyclopropyl)-1,3,4-thiadiazol-2(3H) -one
(Compound Nr. 19); |
3-[4-chloro-2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-
(l-methylcyclopropyl)-1,3,4-thiadiazol—2(3H)-one.

(Compound Nr.20);

5-sec~butyl-3~[2,4-dichloro-5-(prop-2-ynyloxy) -

phenyl]-l,3,4-thiadiazél-2(3H)-one (Compound Nr. .
21);
5-sec-butyl-3-[2-chloro-4-fluoro-5-(prop-2-ynylo-
xy)phenyl]-1,3,4-thiadiazol-2 (3H) -one (Compound
Nr. 22):
3-(2,4-dichloro—5-(prop-z-ynyloxy)phenyl]-s-(z-
methylbut-2-yl)-1,3,4-thiadiazol-2(3H)-one (Com-
pound Nr. 23);
3-[2-chloro-4-fluoro-5-(prop~2-ynyloxy)phenyl]}-5-
(2-methylbut-2-yl)-1,3,4-thiadiazol-2(3H)-one

(Compound Nr. 24):
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3-({2,4~dichloro-5-(prop-2-ynyloxy)phenyl]-5-(1-
methyléthenyl)-l,3,4-thiadiazol-2(3H)-one (Com-
pound Nr. 25);
3~-[{4-chloro-2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-
(1-methylethenyl)-1,3,4-thiadiazol-2~(3H) -one
(Compound Nr. 26):;
S-t-butyl-3-[2,4-dichloro-5-(prop-2-ynylthio)phe-
nyl}-1,3,4-thiadiazol-2(3H)-one (Compound Nr. 27) ;
5-t-butyl-3-{5-(but-3-yn-2-ylthio)-2,4-dichloro-
phenyl]-1,3,4-thiadiazol~-2(3H) -one (Compound Nr.
28);
5-t-butyl-3-[4-chloro-2-f1uoro-5-(prop-Z-anl-
thio)phenylj-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 29):

5-t-butyl-3-[5- (but-3-yn-2-ylthio)-4-chloro-2-
fluorophenyl]-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 30):
S-cyclopropyl-3-{2,4-dichloro-5-(prop-2-yny-
1thio)pheny1]-1,3{4-thiadiazol-2(3H)-one;
3-[{5-(but-3~-yn-2-ylthio)~2,4-dichlorophenyl]-5-
cyclopropyl-1,3,4-thiadiazol-2{3H)-one;
S5-cyclopropyl-3-(4~chloro-2-fluoro~-5-(prop-2-
ynylthio)phenyl]-1,3,4-thiadiazol-2(3H)-one;
3-[{5-(but-3-yn-2-ylthio) -4-chloro-2~fluorophenyl]-

5-cyclopropyl-1,3,4~-thiadiazol-2 (3H)-one;
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5-t~-butyl-3-[4-chloro-2-methyl-5-(prop-2-ynylox-
y)phen;l]-1,3,4-thiadiazol-2(3H)-one(CompoundNr.
31);
S-cyclopropyl-3-{4-chloro-2-methyl-5-(prop-2-
ynyloxy)phenyl}-1,3,4-thiadiazol-2(3H)-one (Com-
pound Nr. 32);
5~t-butyl-3~(5~(but-2-ynyloxy)~2,4-dichlorophe-
nyl]-1,3,4~-thiadiazol-2(3H)~one (Compound Nr. 33);
Sft-butyl-s-[s-(but-z-yqyloxy)-4-chloro-2-fluoro—
phenyl)-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
34);
3-{5=-(but-2-ynyloxy)-2,4-dichlorophenyl]-5-cyclo-
propyl-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
35);
3-[5-(but-2-ynyloxy)-4—chloro-2-fluorophenyl]-5—
cyclopropyl-1,3,4-thiadiazol-2(3H)-one (Compound
Nr. 36):
5-t-butyl-3~(5-(3-chloroprop~2-ynyloxy)-2,4-
dichlorophenyl]-1,3,4-thiadiazol-2(3H)-one (Com-
pound Nr. 37);
5-cyclopropyl~3-{5-(3-chloroprop-2-ynyloxy)-2,4-
dichlorophenyl]}-1,3,4~thiadiazol-2(3H)~-one (Com-
pound Nr. 38):
5-t-butyl-3-[2,4-dichloro-5-(prop-2-enyloxy)phe-

nylj-1,3,4-thiadiazol-2(3H)-one (Compound Nr. 39):;
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S-t-butyl-3-[{4-chloro-2-filuoro-5—-(prop-2-enyloxy) -
phenyl]-1,3,4-thiadiazol-2(3H)-one (Compound Nr.
40);
5-cyclopropyl-3-[2,4~-dichloro-5-(prop-2-enyloxy) -
phenyl}-1,3,4-thiadiazol-2(3H)-one;
5=-cyclopropyl=-3-[4-chloro-2-fluoro-5-(prop-2-
enyloxf)phenyl]—l,3,4-thiadiazol—2(3H)-one;
5-t-butyl-3-{2,4-dichloro-5-(3,3-dichloroprop-2-
enyloxy)phenyl]-1,3,4-thiadiazol~-2(3H)-one (Com-
pound Nr. 41); '
S-t-butyl-3-[{4-chloro-5-(3,3-dichloroprop-2-
enyloxy)-2-fluorophenyli}-1,3,4-thiadiazol-2(3H) -
one (Compound Nr. 42):
5-cyclopropyl-3-[2,4-dichloro-5-(3,3~-dichloroprop-
2-enyloxy)phenyl]-1,3,4-thiadiazol-2(3H) -one;
5-cyclopropyl-3-{4-chloro-5-(3,3-dichloroprop-2-
enyloxy) -2-fluorophenyl]-1,3,4-thiadiazol-2(3H) -
one;
S-t~-butyl-3-{7-chloro-3,4-dihydro-4—-(prop-2-ynyl)-
2H-1, 4-benzoxazin-3-onyl]-1,3,4-thiadiazol-2 (3H) -
one (Compound Nr. 43);
5-t-butyl-3-{7-fluoro-3,4-dihydro-4-(prop-2-ynyl) -
2H-1,4~benzoxazin-3-onyl]-1,3,4-thiadiazol-2(3H) -
one (Compound Nr. 44);

5-t-butyl-3-[2-chloro-5-(prop-2-ynyloxy)phenyl]-



11
1,3,4-thiadiazol-2(3H)-one (Compound Nr. 45);
- 5-t-bu1:'yl-3- (4-chloro-5-(prop~2-ynyloxy)phenyl]-
1,3,4-thiadiazol~2(3H)-one (Compound Nr. 46);
- 3-[2-bromo-4~-chloro-5-(prop-2-ynyloxy)phenyl}-5-t-
5 butyl-1,3,4-thiadiazol-2(3H)~one (Compound Nr.
47) ;-
- 5-—t-buty1-_3- [2-chloro—-4-cyano-5-(prop-2-ynyloxy) -
phenyl]-1,3,4~thiadiazol~2(3H)-one (Compound Nr.
49) ;
i0 - 5-t-butyl-3-[2~chloro-5-(prop-2-ynyloxy)-4-tri-
fluoromethylphenyl]-1,3,4-thiadiazol-2(3H)-one
(Compound Nr. 50).
A further object of the present invention is a
process for the preparation of the compounds having
15 general formula (I).
The compounds having t.general formula (I) can be
obtained by zheans of a process which comprises the
reaction of a thiqhydrazide having general formula

(II):

JOL
A

S

(1I)

25 wherein R, X, Y and R, have the same meanings described
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above, with a cyclizing agent having general formula

(III):
o)

/JL\ (III)

L L'

wherein:

- L represents a chlorine atom; a C,~C, alkoxy group
linear or branched; a phenéxy group;

- L’ represents a chlorine atom; a C,-C, alkoxy group
linear or branched; a phenoxy group; or, when L
represents a chlorine- atom, L’ represents a
trichloromethoxy group or a benzyloxy group.

The above cyclization reaction can take place in
a single step or in two steps depending on the type of
cyclizing agent used.

Cyclizing agents which can be used for the purpose
are phosgene, trichloromeéhylchloroformate (diphos-
gene), or an alkylchloroformate such as, for example,
methylchloroformate or ethylchlorofdrmate, benzylchlo-
roformate, phenylchloroformate, etc. |

When phosgene or trichloromethylchloroformate is
used as cyclizing agent, the above cyclization reaction
is carried out in a single step. For this purpose, the
thiohydrazide having general formula (II), dissolved or
suspended in a suitable inert organic solvent, is

treated with the cyclizing agent, optionally dissolved
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in turn in a suitable inert organic solvent, at a
temperature of between 20°C and the boiling point of
the mixture itself, optionally in the presence of an
inorganic or organic base.

Inert organic solvents whiéh can be used for the
purpose are chlorinated hydrocarbons (such as, for
example, methylene chloride, chloroform, 1,2~-dichloroe~
thane, etc.); aromatic hydrocarbons (such as, for
example, benzene, toluene, xylene, etc.); chlorinated
aromatic hydrocarbons (such as, for example, chloroben-
zene, etc.); ethers (such as for example, ethyl ether,
tetrahydrofuran, dioxane, etc.); esters (such as, for
example, ethyl acetate, etc.).

Bases which can be used for the purpose are
inorganic bases such as, for example, sodium bicarbo-
nate, sodium hydroxide, sodium carbonate, sodium
hydride, potassium hydroxide, potassium carbonate, or
organic bases such as, for example, triethylamine,
pyridine, 4-dimethylaminopyridine, etc.

When an alkyl, benzyl or phenylchloroformate are
used as cyclizing agent, the cyclization reaction is
generally carried out in two steps. For this purpose
the thiohydrazide having general formula (II), dis-
solved or suspended in an inert organic solvent (se-

lected from those listed above), is treated with the
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ester of chloroformic acid, in the presence of an
inorganic or organic base (selected from those listed
above), at a temperature of between 0°C and the boiling
point of the mixture itself, obtaining the intermediate

having general formula (IV):

Y X
0

R N L

) !(/N\jr/n

wherein R, X, Y and R, have the same meanings described
above and L’ represents a C,-C, alkoxy group linear or
branched, a phenoxy group or a benzyloxy group, which
is subsequently cyclized by heating to a temperature of
between 120°C and 200'5, optionally in the presence of
a high-boiling organic solvent such as, for example,
Xylene or ortho-dichlorobenzene, and a base such as,
for example, 4-dimethylaminopyridine, anaiogously to
what is described in "Journal of Heterocyclic Chemis-
try" (198s6), Vol. 23, pages 417-419.

The thioﬁydrazides having general formula (II) can
be prepared according to known methods such as those
described in "Beilstein" 15, Vol. II, page 92 and page
94 and Vol. III, page 156; in "Acta Chemica Scandinavi-

ca", Vol. 6 (1952), page 957 and Vol. 15 (1961), page
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1097; in "Journal of Heterocyclic Chemistry", Vol. 17

(1980), page 191 and Vol. 23 (1986) page 417; in
®"Journal of %luorine Chemistry", Vol. 12 (1978), pages
1-21; in "Chemistry Express®", Vol. 6 (1991), page 411.
For example, most of the thiohydrazides having general
formula (II) can be conveniently prepared starting from
the corresponding hydrazides by thionation with phos-
phorous pentasulfide or with the Lawesson reagent. The
hydrazides can in turn be easily prepared by reaction
of arylhydrazine suitably substituted with acyl chlo-
rides. |

The compounds having general formula (I) wherein
R, represents an ether group linked to the aryl by means
of the oxygen atom, can be alternatively prepared by
the etherification of a 5-hydroxyarylthiadiazolone

having general formula (V):

Y X
Qi
" N‘/Ls (V)
N—{R

wherein R, X and Y have the same meanings described
above, with a compound having general formula (VI):
Z-R,”  (VI)

wherein:
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- Z represents a halogen atom, preferably chlorine
or bro;nine, or an R’S0,0 group wherein R’ repre-
sents a C,-C, alkyl or haloalkyl group linear or
branched or a phenyl group also optionally substi-
tuted with C,-C; alkyl groups linear or branched,
nitro groups, halogen atoms such as chlorine,
fluorine or bromine;

- R,’ represents a C,~C, alkyl group linear or
branched, a C;-C; cycloalkyl group, a C,~C; cycloal-
kylalkyl group, a CZ-CS. alkenyl group linear or
branched, a C;~C; alkynyl group linear or branched,
all groups in turn optionally substituted by
halogen atoms, C,—-C, alkyl or haloalkyl groups
linear or branched, C,~C, alkoxy or haloalkoxy
groups linear or branched, C,~-C, alkylthio or
haloalkylthio groups linear or branched.

The etherification reaction can be advantageously
carried out in the presence of an inert organic solvent
and in the presence of an organic or inorganic base, at
a temperature of between -10°C and the boiling point of
the solvent used, preferably between 0°C and 100°C.

Inert organic solvents which can be used for the
purpose are, for example, benzene, toluene, xylene,
acetone, methylethylketone, methylpropylketone, ethyl

acetate, dimethoxyethane, diisopropylether, tetrahydro-
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furan, dioxane, acetonitrile, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidone, dimethyl-
sulfoxide.

Inorganic bases which can be used for the purpose
are, for example, hydroxides and carbonates of sodium,
potassium,_calcium.

Organic bases which can be used for the purpose
are, for example, triethylamine, pyridine, 4-dimethyl-
aminopyridine, diazabicyclooctane (DABCO), diazabicy-
cloundecene (DBU). |

The 5-hydroxyarylthiadiazolones having formula (V)
can be prepared from the arylthiadiazolones having
formula (I); wherein R, represents a C,-C, alkoxy group
(for example, an isopropoxy group), by treatment with
aluminum chloride. |

The compounds having general formula (I) of the
present invention have shown a high herbicidal activity
which makes them suitable for use in the agricultural
field in the defence of useful cultivations against
weeds.

In particular, the compounds having general
formula (I) are efficient in the control, both in pre-
emergence and post-emergence, of numerous monocotyledon
and dicotyledon weeds. At the same time, these com-

pounds are compatible or have no toxic effects with
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respect to useful crops, both in pre-emergence and
post—emergeﬁce treatment.

Examples of weeds which can be effectively con-
trolled using the compounds having general formula (I)
of the present invention are: Solanum nigrum, Echino-
cloa crusgalli, Echinocloa oryzicola, Avena fatua,
Ipomea spp., Abutilon theofrasti, Polygonum persicaria,
Convolvulus sepium, Amaranthus retroflexus, Chenopodium
Klbum  Galium aparine, Papaver rhoaes, Alopercurus
myosuroides, Cyperus spp., .Panicum dichotomiflorum,
Setaria viridis, Heteranthera spp., Portulaca ocleracea,

Digitaria sanquinalis, Capsella bursa pastoris, Mono-

choria wvaginalis, Rotala indica, Scirpus juncoides,

Sagittaria pygmaea, etc.

With the dosages used for agricultural applica-
tions, the above compounds have shown no toxic effects
towdrds important _agricultural crops such as rice
(Oryza sativa), wheat (Triticum spp.), maize (Zea
mais), soybean (Glycine max), etc.

A further object of the present invention relates
to a method for controlling weeds in cultivated areas
by the application of the compounds having general
formula (I).

The amount of compound to be applied to obtain the

desired effect can vary depending on different factors
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such as, for example, the compound used, the crop to be
preserved, Lhe weed to be eliminated, the degree of
infestation, climatic conditions, characteristics of
the soil, method of application, etc.

Dosages of compound of between 1 g and 1000 g per
hectare generally provide sufficient control.

For practical uses in agriculture: it is often
advantageous to use compositions with a herbicidal
activity containing, as active substance, one or more
compounds having general formula (I).

It is possible to use compositions in the form of
dry powders, wettable powders, emulsifiable concen-
trates, microemulsions, pastes, granules, solutions,
suspensions etc.: the selection of the type of composi-
tion will depend on the specific use.

The compositions are prepared according to the
known methods, for example by diluting or dissolving
the active substance with a solvent and/or solid
diluent, possibly in the presence of surfactants.

As solid inert diluents, or carriers, it is
possiﬁle to use kao;in, élumina, silica, talc, benton-
ite, chalk, quartz, dolomite, attapulgite, montmorillo-
nite, diatomaceous earth, cellulose, starch, etc.

As liquid inert diluents, in addition to water

obviously, it is possible to use organic solvents such
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as aromatic hydrocarbons (xylols, mixtures of alkylbe-
nzols, etc.}, aliphatic hydrocarbons (hexane, cyclohe-
xane, etc.), halogenated aromatic hydrocarbons (chloro-
benzol, etc.), alcohols (methanol, propanol, butanol,
octanol, etc.), esters (isobutyl acetate, etc.),
ketones (acetone, cyclohexanone, acetophenone, isopho-
rone, ethylamylketone, etc.) or vegetable or mineral
oils or their mixtures, etc.

h As surfactants it is possible to use wetting and
enulsifying agents of the non;ionic type (polyethoxyla-
ted alkylphenols, polyethoxylated fatty alcohols,
etc.), anionic type (alkylbenzenesulfonates, alkylsul-
fonates, etc.), cationic type (quaternary salts of
alkylammonium, etc.).

It is also possible to add dispersing agents (for
example lignin and its salts, derivatives of cellulose,
alginates, etc.), stabilizers (for example anti-oxi-
dants, ultraviolet-ray absorbers, etc.).

To increase the range of action of the above

compositions, other active ingredients can also be

~added such as, for example, other herbicides, fungi-

cides, insecticides or acaricides, fertilizers.
The concentration of active substance in the above
compositions can vary within a wide range, depending on

the active compound, the applications for which they
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are destined, environmental conditions and type of
formulation.adopted.

The concentration of active substance is generally
between 1% and 90%, preferably between 5% and 50%.

The following examples are illustrative and do not
limit the scope of the present invention.
EXAMPIE 1
Preparation of N’~[2,4-dichloro-5-(prop-2~-ynyloxy)phe-
nyl]-N-thiopivaloyl-hydrazine

Phosphorous pentasulfide (P;S;;: 0.720 g, 1.6
mmoles) is added to a solution of N’~-[2,4-dichloro-5-
(prop-2-ynyloxy)phenyl]-N-pivaloyl-~hydrazine (2 g; 6.4
mmoles) in dioxane (40 ml) and the mixture is heated to
60°C for 3 hours. The mixture is then poured into water
and extracted with ethyl ether. The organic phase is
washed again with water, anhydrified with sodium
sulfate and concentrated. The residue (2.8 g) is
dissolved in ethyl ether/hexane 1:1, filtered on silica
gel, concentrated and recrystallized from hexane. 1.7
g of product are obtained with a melting point of 126-
i28‘C.
EXAMPLE 2
Preparation of 5-t-butyl-3-{2,4-dichloro~5-(prop-2-
ynyloxy)phenylj-1,3,4~thiadiazol~2 (3H)-one (Compound

Nr. 1)
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Three drops of pyridine and 0.5 g (2.5 mmoles) of
trichloromethylchloroformate are added to a solution of
1.65 g (5 mmoles) of N’-[2,4-dichloro-5-(prop-2-ynyl-
oxy)-phenyl]-N-thiopivaloylhydrazine, obtained as de-
scribed in Example 1, in 25 ml of dioxane, maintained
in a nitrogen atmosphere. The reaction mnixture is
stirred, at room temperature, for 3 hours.

The mixture is poured into water (250 ml) and
extracted with ethyl ether (3 x 100 ml). The organic
phase is washed to neutrality with a saturated solution
of sodium chloride, anhydrified with sodium sulfate and
concentrated by means of a rotovapor. The raw product
is purified by silica gel chromatography eluating with
n-hexane/ethyl acetate in a ratio of 9:1.

1.4 g of a solid produét are obtained correspond-
ing to Compound Nr. 1 having a melting point of
92°C. |
EXAMPLE 3

Operating analogously as described in Example 2,
the following compounds were prepared starting from the
corresponding thiohydrazides and using trichlorome-
thylchloroformate or phosgene as cyclizing agent:

- 5-t-butyl-3-[5-(but-3-yn-2-yloxy)-2,4-dichloro-

phenyl}-1,3,4-thiadiazol-2(3H)-one (m.p. 100-

102°C; compound Nr. 2);
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S5-t-butyl-3-[4-chloro-2-fluoro-5-(prop-2-ynyloxy) -
phenyli-1,3,4-thiadiazol-2(3H)-one (m.p. 73-75°C;
compound Nr. 3);
5-t-butyl-3-[2-chloro-4-fluoro-5-(prop-2-ynyloxy) -
phenylj-1,3,4-thiadiazol-2(3H)~-one (compound Nr.
4);
3-{4-bromo-2~-chloro-5-(prop-2-ynyloxy)phenyl]-5-t-
butyl-1,3,4~thiadiazol-2(3H)-one (compound Nr. 5);
3-[4-bromo-2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-t-
butyl-1,3 ,4-thiadiazol-é (3H) ~one (compound Nr. 6) ;
5-cyclopropyl-3-[2,4-dichloro-5-(prop-2-ynyloxy) -
phenyl]-l,3,4-thiadiazol-2ZBH)—one(m.p.99—101'C;
compound Nr..7):
3-[5-{(but-3-yn-2-yloxy)-2,4-dichlorophenyl}-5-
cyclopropyl-1,3,4~thiadiazol-2(3H)-one (m.p. 109-
110°C; compound Nr. 8);

5-cyclopropyl-3-[4~-cloro-2-fluoro-5-(prop-2-

- ynyloxy)phenyl]-1,3,4-thiadiazol-2(3H)-one (com-

pound Nr. 9);
S-cyclopropyl-3-[2-chloro-4~fluoro-(5-prop-2-
ynyloxy)phenyl]-1,3,4-thiadiazol-2(5H)-one (com-
pound Nr. 10);
3~-[{4-bromo-2~-chloro-5-(prop—-2~ynyloxy)phenyl]-5-
cyclopropyl-1,3,4~thiadiazol~2(3H)~-one (compound

Nr. 11):
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3-[{2,4-dichloro-5-(prop-2-ynyloxy)phenyl j-5-ethyl-
1,3,4~thiadiazol~-2(3H)-one (m.p. 98-100°C; com-
pound Nr. 12);
3-{5-(but-3-yn-2-yloxy)-2,4~-dichlorophenyl]-5-
ethyl-1,3,4-thiadiazol-2(3H)-one (m.p. 69-71°C
coméqund Nr. 13);
3-[4-chloro-2-fluoro-5-(prop-2-ynyloxy)phenyl]-5-
ethyl-1,3,4-thiadiazol-2(3H)~-one (m.p. 92-94°C
compound Nr. 14);
3-[2,4-dichloro—5—(pfop-z-ynyloxy)phenyl]-s-
isopropyl-1,3,4-thiadiazol-2(3H)-one (m.ﬁ. 55~
57°C; compound Nr. 15);

3-[5- (but-3-yn-2-yloxy) -2, 4-dichlorophenyl]}-5-
isopropyl-1,3,4-thiadiazol-2(3H)-one (m.p. 72-
74°C; compound Nr. 16)7;
3-[4-chloro-2~fluoro-5~(prop-2-ynyloxy)phenyl]-5-"
isopropyl-1,3,4-thiadiazol~-2 (3H) -one {compound Nr.
17);
3-[5-({but-3-yn-2-yloxy)-4-chloro-2-fluorophenyl] -
5-isopropyl-1,3,4-thiadiazol-2(3H)-one (compound
Nr. 18);
3-[2,4-dichloro-5~-({prop-2-ynyloxy)phenyl]-5~-{(1-
methylcyclopropyl)-1,3,4-thiadiazol-2(3H)-one
{compound Nr. 19);

3-{4-chloro-2-fluoro-5~(prop-2~-ynyloxy)phenyl]-5-
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(1-methylcyclopropyl)-1,3,4-thiadiazol-2(3H)-cone
(compoﬁnd Nr.20):
5-sec-butyl-3-[2,4-dichloro-5-(prop-2-ynyl-
oxy)phenyl]-1,3,4~-thiadiazol-2(3H) -one (compound
Nr. 21):
5-secfbutyl-3-[2-chloro-4-fluoro-5-(prop—z—ynyl—
oxy)phenyll-1,3,4~thiadiazol-2(3H)-one (compound
Nr. 22);
3-[2,4-dichloro—5—(prop-z-ynyloxy)phenyl]-s-(z-
methylbutoz-yl)—1,3,4—tﬁiadiazol-2(3ﬂ)-one (com-
pound Nr. 23};.
3-[2-chloro-4-fluoro-5-(prop—-2-ynyloxy)phenyl]-5-
{2-methylbut-2-y1)-1,3,4-thiadiazol-2(3H)-one
(compound Nr. 24);
3-[2,4-dichloro-5~-(prop-2-ynyloxy)phenyl}-5-(1-
methylethenyl)-1,3,4-thiadiazol-2(3H)-one (com-
pound Nr. 25);
3-[4-chloro-2-fluoro-5~(prop-2-ynyloxy)phenyl]-5-
(1-methylethenyl)-1,3,4-thiadiazol~2-(3H)-one
(compound Nr. 26);
5-t-butyl-3-[2,4~dichloro-5-(prop-2-ynylthio)phe-
nyl]-1,3,4~thiadiazol-2(3H)-one (compound Nr. 27):
5-t-buty1-3-[5—(but-B-yn—z-ylthio)—2,4—dichloro-
phenyl}-1,3,4-thiadiazol=-2(3H)-one (compound Nr.

28);
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5-t-butyl-3-[4-chloro-2-fluoro-5-(prop-2-ynyl-
thio)pﬁenyl]-l,3,4-thiadiazol-2(3H)-one (compound
Nr. 29):
S-t-butyl-3-[5-(but-3-yn-2-ylthio)-4-chloro-2-
fluorophenyl]-l,3,4-thiadiazol-2(3&)-one (compound
Nr. 30);
5-t-butyl-3-[4-chlorc-2-methyl-5-(prop-2-ynylo-
xy)phenyl]-1,3,4-thiadiazol-2(3H) -one (compound
Nr. 31):;
5—cyclopropyl-3—[4-chioro—2-methy1-5—(prop-z-
ynyloxy)phenyl]-1,3,4-thiadiazol~2(3H)-one (com-
pound Nr. 32);
5-t-butyl-3-[{5-(but-2-ynyloxy)=-2,4-dichlorophe-
nyl]l-1,3,4-thiadiazol-2(3H)-one (compound Nr. 33);
5-t-butyl-3-[5-(but-2-ynyloxy)-4-chloro-2-fluoro-
phenyl]-1,3,4-thiadiazol-2(3H) -one (compound Nr.
34);
3~[5-(but-2-ynyloxy)-2,4-dichlorophenyl]~-5-cyclo~
propyl-1,3,4-thiadiazol-2(3H)~one (compound Nr.
35);
3-[5-(but-2~ynyloxy)-4-chloro-2-fluorophenyl]-5-
cyclopropyl-1,3,4-thiadiazol-2(3H)-one (compound
Nr. 36):
5-t-butyl-3-[5-(3-chloroprop-2~ynyloxy)-2,4-

dichlorophenyl]-1,3,4-thiadiazol-2(3H)-one (com-
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pound Nr. 37);:
5-cyc15propyl-3-[5-(3-chloroprop-2—ynyloxy)-2,4-
dichlorophenyl]-1,3,4-thiadiazol-2(3H)-one (com-
pound Nr. 38):
5-t-butyl-3-[2,4-dichloro-5-(prop-2-enyloxy)phe~-
nylj-1,3,4-thiadiazol~-2(3H)-one (compound Nr. 39);
5-t-butyl-3-{4-chloro-2-fluoro-5-(prop-2-enylo-
Xy)phenyl]-1,3,4~thiadiazol-2(3H) -one (compound
Nr. 40):;
S-t-butyl-s-[z,4-dichl§ro-5-(3,3-dichloroprop-2—
enyloxy)phenyl}-1,3,4-thiadiazol-2(3H)-one (com-
pound Nr. 41);
5-t—bﬁtyl-3—[4-chloro-5-(3,3—dichloroprop-2-
enyloxy)-2-fluorophenyl]-1,3,4-thiadiazol-2(3H)-
one (compound Nr. 42);
5-t-butyl-3-[7-chloro-3,4-dihydro-4- (prop-2-ynyl) -
2H-1,4-benzoxazin-3-onylj}-1,3,4~-thiadiazol-2(3H)-
one (compound Nr. 43);
5-t-butyl-3-[7-fluoro-3, 4-dihydro-4- (prop-2-~ynyl)-
2H-1,4-benzoxazin-3-onyl}-1,3,4-thiadiazol-2(3H) -
one (compound Nr. 44);
5-t-butyl-3-[2-chloro-5-(prop-2-ynyloxy)phenyl]-
1,3,4-thiadiazol-2(3H)-one (compound Nr. 45);
5-t-butyl-3-[{4-chloro-5~(prop-2-ynyloxy)phenyl]-

1,3,4-thiadiazol-2(3H)-one (compound Nr. 46);
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- 3-{2-bromo-4-chloro-5-(prop-2-ynyloxy)phenyl}-5-t-
butyl-i,3,4-thiadiazol-2(3H)-one (compound Nr.
47);:

- 5-t~butyl-3-(2,4-dichloro-5-isopropoxyphenyl) -
1,3,4~thiadiazol-2(3H)-one (compound Nr. 48):;

- 5-t-butyl-3-[{2-chloro-4-cyano-5-(prop-2-ynyloxy)-
phenyl}-1,3,4-thiadiazol-2(3H)-one (compound Nr.

49);

'J

5-t-butyl-3-[2-chloro-5-(prop-2-ynyloxy)-4-tri-
fluoromethylphenyl]-1,5,4-thiadiazol-2(3H)-one
(compound Nr. S50).

EXAMPLE 4

Preparation of 5-t-butyl-3-(2,4-dichloro~5-hydroxyphe-
nyl)~1,3,4~-thiadiazol~-2(3H)~-one (compound Nr. 51)

11.7 g of 5-t-butyl-3-(2,4-dichloro-5-isopropo-
xyphenyl)-1,3,4~-thiadiazol-2(3H)-one (compound Nr. 48;
32.4 mmoles) and 250 ml of methylene chloride are
charged into a 500 ml flask in a nitrogen atmosphere.
AlCl, (12.9 g; 96.7 mmoles) is added to this solution in
portions and the mixture is maintained under stirring
at room temperature for 2 hours. The mixture is then
carefully poured into 100 g of ice to which 100 ml of
a saturated solution of sodium chloride have been
added. 200 ml of ethyl ether are added and, after

separation of the phases, the organic phase is washed
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with a saturated-solution of sodium chloride, anhydri-
fied with sodium sulfate and concentrated with a
rotavapor. 10 g of the desired product are obtained
having m.p. 130-132°C.
EXAMPLE 5
Determination of the herbicidal activity in post-
emergence. -

The herbicidal activity of Compounds 1, 2, 7 and
15 was evaluated against both monocotyledon and dicoty-
ledon weeds, in post-emergence treatment compared to 5-
amino-3-phenyl-1,3,4-thiadiazol-2(3H) -one (RC), corre-
sponding to the compound of example 2 of U.S. patent
3.746.719 ([therein called 4-phenyl-2-amino-1,3,4-
thiadiazolone-(5)].

The evaluation tests of each product were carried
out according to the following operating procedures.

The following weeds were sown in jars (diameter of
more than 10 cm, height 10 cm) containing sandy earth
(10 jars for each species):

- dicotyledon: Abutilon theofrasti (AT), Amaranthus

retroflexus (AR), Chenopodium album (CA), Convolvu-

lus sepium (CS), Ipomea purpurea (IP), Polygonum

persicaria (PP), Portulaca oleracea (PO), Solanum

nigrum (SN)

- monocotyledon: Alopecurus myosurcides (AM) ,
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Digitaria sanquinalis (DS), Panicum dichotomi-

florum (PD), Setaria viridis (SV)

Water was added to each jar in a suitable quantity
for a good germination of the seeds.

The jars were divided into two groups each con-
taining 5 jars for each weed.

The first group of jars was treated fifteen days
after sowing, i.e. when the weeds, depending on the
species, were 10-15 cn high, with a hydroacetonic
aispersion containing the product under examination at
the desired concentration, acetone (10% by volume) and
Tween 20 (0.5%).

The second group was only treated with a hydroace-
tonic solution containing acetone (10% by volume) and
Tween 20 (0.5%), and was used as a comparison (con-
trol).

All the jars were uniformly watered every two days
and kept in a conditioned environment under the follow-
ing conditions:

- temperature: 24°C;
- relative humidity: 60%;
- photoperiod: 16 hours;
- luminous intensity: 10000 lux.
Fifteen days after the treatment the herbicidal

activity was evaluated on the basis of the following
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scale of values referring to the percentage of damage
found on the plants which had been treated compared to
those not treated (control):
- 0 = 0%-9% of damage;

- 1

10-29% of Qamage:

- 2 = 30%-49% of damage;

- 3 = 50%-69% of damage:

- 4 = 70%-89% of damage:

- 5 = 90% of damage-death of the plant treated.

The results obtained are shown in Table 1 below.
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TABLE 1

HERBICIDAL §CTIVITY IN POST-EMERGENCE AT A DOSAGE OF

150 g/HA
COMPOUND 1 -2 7 15 RC
SPECIES
AT 5 5 5 5 o
AR 5 5 5 5 0
CA 5 5 5 5 1
cs 5 5 5. 5 0
IP . 5 5 5 5 1
PP 5 2 5 5 o
PO 5 5 5 5 0
SN 5 5 5 5 1
aM 5 NT NT NT 0
DS 5 NT NT NT 0
PD 5 NT NT NT o
sv 5 NT NT NT 0

NT = not tested
XAMPLE 6
Determination of the herbicidal activity in pre-emer-
gence
The herbicidal activity of Compounds 1, 7, 8, 9,

14, 15 and 17 was evaluated against both monocotyledon
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and dicotyiedon weeds, and against some important

crops, in pre-emergence treatment compared to 5-amino-

3-phenyl-1,3,4-thiadiazol-2(3H)~one (RC), corresponding

to the compound of example 2 of U.S. patent 3.746.719.
The evaluation tests of each product were carried

out according to the following operating procedures.

The following weeds and crops were sown in jars
(diameter of more than 10 cm, height 10 cm) containing
sandy earth (10 jars for each species):

; dicotyledon: Amaranthus retroflexus (AR), Chenopo-
dium album (CA), Capsella bursa pastoris (CB),
Papaver rhoaes (PR), Portulaca oleracea (PO),
Solanum nigrum (SN)

- monocotyledon: Digitaria sanquinalis (DS), Echino-
chloa crusgalli (EC),_ Panicum dichotomiflorum (PD)

- crops: rice (Oryza sativa), maize (Zea mays),
soybéan (Glycine max), wheat (Triticum spp.)

The jars were divided into two groups each con-
taining 5 jars for each weed and crop.

24 hours after sowing, the first group of jars was
dampened with a light shower and, an hour after water-
ing, treated with a hydroacetonic dispersion containing
the product under examination at the desired concen-
tration, acetone (10% by volume) and Tween 20 (0.5%).

The second group was only treated with a hydroace-
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tonic solution containing acetone (10% by volume) and
Tween 20 (0.5%), and was used as a comparison (con-
trol).

After the treatment all the jars were uniformly watered
every two days and kept in a conditioned environment
under the following conditions:

- temperature: 24°C;

- relative humidity: 60%;

- photoperiod: 16 hours;

- luminous intensity: 10000 lux.

28 days after the treatment the herbicidal activi-
ty was evaluated on the basis of the following scale of
values referring to the percentage of damage found on .
the plants which had been treated compared to those not
treated (control):

- 0 = 0%-9% of aamage:

- 1 = 10-29% of damage;

- 2 = 30%-49% of damage:;

- 3.= 50%-69% of damage;

- 4 = 70%—59% of damage:;

- 5 = 90% of damage-death of the plant treated.

The results obtained are shown in Table 2 below.
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TABLE 2

HERBICIDAL ACTIVITY IN PRE-EMERGENCE AT A DOSAGE OF 150

G/HA

COMPOUND 1

SPECIES
AR 5
Ca 5
CB 5
) PR 5
PO 5
SN 5
Ds 5
EC 5
PD 5
RICE ¢
MAIZE 0
SOYBEAN 0
WHEAT o]

NT

NT

NT

9 14
5 5
5 5
5 5
5 5
3 5
5 5
5 5
5 5
5 5
0 1
0 0
0 0
0 0

15

NT

NT

NT

17

RC

NT = not tested

]
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CLAIMS

1. Arylthiadiazolones having general formula (I):

Y X

o
%
i s
~
R

wherein:

- R represents a C,-C, alkyi or haloalkyl group
linear or branched; a C;-C, cycloalkyl or

10 halocycloalkyl group; a C,-C, cycloalkylalkyl
or halocycloalkylalkyl group: a C,-C, alkenyl
or haloalkenyl group linear or branched:;

- X represents a hydrogen atom; a fluorine
atom; a chlorine atom; a bromine atom; a

15 methyl group:;

- Y represents a hydrogen atom, a halogen atom
such as chlorine, fluorine, bromine or io-
dine; a C,-C, alkyl or haloalkyl group linear
or branched; a C,-C, alkoxy or haloalkoxy

20 group linear or branched; a C,-C, alkylthio or
haloalkylthio group linear or branched; a
C,-C, alkylsulphonyl group linear or branched;
a C,-C, alkylsulphinyl group 1linear or
branched; a cyano group; a nitro group:

25 - R, represents a C,-C, alkyl group linear or



10

15

20

25

)R

37

branched; a C,-C; alkoxy group 1linear or
branched; a ¢,-C, alkylthio group linear or
branched; a C;-C, cycloalkoxy group; a GC;~C,
cycloalkylthio group; a C,~C; cycloalkylalkyl
group; a C,-C; cycloalkylalkoxy group; a
C,-C; cycloalkylalkylthio group; a C,~C; alke-
nyl group linear or branched; a C,~C, alkenyl-
oxXy group linear or branched; a C,-C; alke-
nylthio group 1linear or branched; a C,~C,
alkynyl gtroup linear or branched; a C;-C,
alkynyloxy group linear or branched; a C;-C,
alkynylthio group linear or branched; a C;-C,4
alkynylsulphinyl group linear or branched; a
C;~C; alkynylsulphonyl group linear or
branched; an OH group; an SH group; said
groups in turn optionally substituted with
one or more groups selected from halogen
atoms such as chlorine_, fluorine, bromine or
iodine, C,-C, alkyl or haloalkyl groups linear
or branched; C,~C, alkoxy or haloalkoxy groups
linear or branched; C,~C, alkylthio or halo-
alkylthio groups linear or branched;

or, Y and R,, jointly represent an O~CH,~CO-
NR, group wherein R, represents a hydrogen

atom; a C,-C, alkyl or haloalkyl group linear
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or branched; a C,-C; cycloalkylalkyl or halo-

cycloalkylalkyl group; a C,-C, alkenyl or

haloalkenyl group linear or branched; a Cs-ca'

alkynyl or haloalkynyl group 1linear or

branched:; a C;-C; alkoxyalkynyl or haloalk-

oxyalkynyl group linear or branched.
Herbicides consisting of arylthiadiazolones having

general formula (I):

N,
N§<R

(1)

wherein:

- R represents a C,-C, alkyl or haloalkyl group
linear or branched; a C;-C, cycloalkyl or
halocycloalkyl group; a C,~C, cycloalkylalkyl
or halocycloalkylalkyl group; a C,~C, alkenyl
or haloalkenyl group linear or branched;

- X represents a hydrogen atom; a fluorine
atom; a chlorine atom; a bromine_ atom; a
methyl group;

- Y represents a hydrogen atom, a halogen atom
such as chlorine, fluorine, bromine or io-

dine; a C,-C, alkyl or haloalkyl group linear
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or branched; a ¢;-C, alkoxy or haloalkoxy
group linear or branched; a C,-C, alkylthio or
haloalkylthio group 1linear or branched; a
C,-C, alkylsulphonyl  group linear or branched;
a ¢C;-C, alxylsulphinyl group linear or
branched; a cyano group; a nitro group:;

R; represents a C;-C; alkyl group linear or
branched; a ¢C;~C; alkoxy group linear or
branched; a C;-C; alkylthio group linear or
branched; a C;-C, cycloalkoxy group; a Cy;-C,
cycloalkylthio group; a C,-C; cycloalkylalkyl

group; a C,-C; cycloalkylalkoxy group; a

C,—Cq cycloalkylalkyl_thio group; a C,-C; alke-

nyl group linear or branched; a C,-C, alkenyl-
oXy group linear or branched; a C,-C; alke-
nylthio group lineaf or branched; a C,-C,
alkynyl group linear or branched; a C;-C;
alkynyloxy group linear or branched; a C3-Cq
alkynylthio group linear or branched; a C3—Cq
alkynylsulphinyl-. " - groﬁp linear or branched; a
C;-Cg  alkynylsulphonyl group linear or
branched; an OH group; an SH group; said
groups in turn optionally substituted with
one or more groups selected from halogen

atoms such as chlorine, fluorine, bromine or
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iodine, C,-C, alkyl or haloalkyl groups linear
or branched; C,~C, alkoxy or haloalkoxy groups
linear or branched; C,~C, alkylthio or halo-
alkylthio groups linear or branched;

- or, Y and R,, jointly represent an 0-CH,-CO-
NR, group wherein R, represents a hydrogen
atom; a C,-C; alkyl or halocalkyl group linear
or branched; a C,-C, cycloalkylalkyl or halo-
cycloalkylalkyl group; a C,-C; alkenyl or-
haloalkenyl group linear or branched; a C;-C,
alkynyl or haloalkynyl group linear or
branched; a C;-C, -altkoxyalkynyl or haloalk-
-oxyalkynyl group linear or branched.

A herbicide according to claim 2, consisting of 5-

t-butyl-3-(2,4-dichloro-5-prop-2-ynyloxy)phenyl-

i,3,4-thiadiazol-2(33);one.

A herbicide according to claim 2, consisting of 5-

t-butyl-3-[5—(5ut-3-yn-2-yloxy)-2,4-dichlorophe—

nyl]-1,3,4~thiadiazol-2-(3H)-one.

A herbicide according to claim 2, consisting of 5-

cyclopropyl-3-[2,4~dichloro-5—-(prop-2-ynyloxy) -

phenyl}-1,3,4-thiadiazol~-2~-(3H)~one.

A herbicide according to claim 2, consisting of 3-

[5-(but-3-yn-2-yloxy)-2,4~-dichlorophenyl]-5-

cyclopropyl-1,3,4-thiadiazol-2(3H)~one.
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A herbicide according to claim 2, consisting of 5-
cyclopropyl-3-[4-cloro-2—fluoro-5—(prop-z-ynyl—
oxy)phenyl]-1,3,4-thiadiazol-2 (3H)-one.

A herbicide according to claim 2, consisting of 3-
{4-chloro-2-fluoro-5-(prop-2-ynyloxy)phenyl}-5-
ethyl-1,3,4-thiadiazol-2(3H)-one.

A herbicide according to claim 2, consisting of 3-
(2,4-dichloro-5-(prop-2-ynyloxy)phenyl]~5-isopro-
pyl-1,3,4~thiadiazol-2(3H)-one.

A herbicide according to claim 2, consisting of 3-
[4-chloro-2-fluoro~5-(prop-2-ynyloxy)phenylj-5-
isopropyl-1,3,4-thiadiazol-2(3H)-cne.

A process for the preparation of the arylthia-

"h

diazolones according to any o the previous
claims, which comprises the reaction of a thiohy-

drazide having general formula (II):

Yﬂ@)x
: N (1)
H/NYR
s
wherein R, X, Y and R, have the same meanings

described above, with a cyclizing agent having

general formula (III): o)

N\, (I
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wherein:
- L, represents a chlorine atom; a C,-C, alkoxy
group linear or branched; a phenoxy group;
- L’ represents a chlorine atom; a C,-C, alkoxy
group linear or branched; a phenoxy group;
or, when L represents a chlorine atom, L’
represents a trichloromethoxy group or a
benzyloxy group.
The process according to claim 11, wherein the
cyclizing agent having general formula (III) is
selected from phosgene, trichloromethylchlorofor-
mate.(diphoégene), alkylchlorofofmate, benzylchlo-
roformate, phenylEhloroformate.
The process according to claim 11 or 12 wherein
the cyclizing agent having general formula (III)
is phosgene or trichloromethylchloroformate and
the cyclization reaction is carried out in a
single step.
The process according to claim 13, wherein the
thiohydrazide having general formula (II), dis-
solved or suspended in a suitable inert organic
solvent, 1is treated with the cyclizing agent,
optionally dissolved in turn in a suitable inert
organic solvent, at a temperature of between 20°C

and the boiling point of the mixture itself,
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optionally in the presence of an inorganic or
organi? base.
The process according to claim 14, wherein the
inert organic solvents are selected from chlori-
nated hydrocarbons, aromatic hydrocarbons, chlori-
nated aromatic hydrocarbons, ethers, esters.
The process according to claim 14, wherein the
inorganic bases are sodium bicarbonate, sodium
hydroxide; sodium carbonate, sodium hydride,
potassium hydroxide, potassium carbonate.
The process according to claim 14, wherein the
organic base 1is selected from triethylamine,
pyridine, 4-dimethylaminopyridine.
The process according to claim 11, wherein the
cyclizing agent having general formula (IIXI) is an
alkyl, benzyl or phéﬁylchloroformate and the
cyclization reaction is carried out in two éteps.
The process according to claim 18, wherein the
thiohydrazide having general formula (II), dis-
solved or suspended in an inert organic solvent
according to claim 15, is treated with the ester
of chloroformic acid in the presence of an inor-
ganic or organic base according to claim 16 or 17,
at a temperature of between 0°C and the boiling

point of the mixture itself, obtaining the inter-
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mediate having general formula (IV):
. Y X
0
R N)kr.'
|
B/NYR
S

wherein R, X, Y and R, have the same mneanings
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(IV)

described above and L’ represents a C,~-C, alkoxy
group linear or branched, é phenoxy group or a
benzyloxy group, which is subsequently cyclized by
heating to a temperature of between 120°C and
200°C, optionally in the presence of a high-
boiling organic solvent and a base.

The process according to claim 19, wherein the
high-boiling organic solvent is selected from
xylene and ortho—dichl;robenzene.

The process according to claim 19, wherein the'
base is 4-dimethylaminopyridine.

Compositions with a herbicidal activity containing
one or more arylthiadiazolones according to any of
the claims from 2 to 21, alone or in the presence
of solid carriers, liquid diluents, surfactants or
other active ingredients.

The compositions with a herbicidal activity

according to claim 22, wherein the concentration
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of active substance is between 1% and 90%.
A method for controlling weeds in cultivated areas
which consists in applying the compositions

according to claims 22 and 23 to these areas.



