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EXAMPLE 4.                   was then added dropwise with vigorous stirring
Preparation of the S-Methyl Ester of N-  over 5 minutes and the mixture was
allowed to  15          Methyl- N - methoxy - 4 - thiocarboxy-  stir
overnight. The mixture was poured into
2,3,5,6-tetrachlorobenzamide.           500 ml. water, and the precipitated
solid was 5       A solution of N - methoxy - N - methyl-  extracted with
ether. The ether solution was     amine hydrochloride (6.7 g.; 0.7 mole) in
20  washed with water, dried over magnesium     ml. water was added to a
solution of the S-  sulfate, filtered, and stripped of solvent. The  20
methyl ester of 4-thiocarboxy-2,3,5,6-tetra_  residual solid was
crystallized from methanol     chlorobenzoyl chloride (20 g.; 0.05-6 mole)
in  and dried to give 12.3 g. (58.31%  of theory) 10  50 ml. dioxane in a
250-ml., round bottomed  of the S-methyl ester of N-methyl-N-methoxy-
flask fitted with a mechanical stirrer, reflux  4 - thiocarboxy - 2,3,5,6 -
tetrachlorobenz-     condenser, and dropping funnel. A solution  amide,
m.p. 130-132[err].                    25     of NaOH (4.4 g.; 0.112 mole)
in 20 ml. water               Analysis for C[err]H[err]Cl[err]NO[err]S:
Theory %:      C 35.04    H 2.42    Cl 37.61    N.3.72    S 8.50
Found  %:        C 34.62    H 2.47    Cl 38.67    N 3.38    S 8.01        A
wide variety of other compounds within    For practical use as herbicides,
the com-  70 30  the scope of this invention can be prepared  pounds of
this invention are generally incor-     in a manner similar to that
detailed in the  porated into herbicidal compositions which     above
examples. Given  in  the following  comprise an inert carrier and a
herbicidally     examples are the reactants which can be used  toxic amount
of such a compound. Such     to prepare the indicated named compounds of
herbicidal compositions, which can be called  75 35  this invention.  For
brevity, certain of the  formulations, enable the active compound to
starting materials are identified as follows:  be applied conveniently to
the site of the weed     Compound A is the S-methyl ester of 4-thio-
infestation in any desired quantity.  These     carboxy - 2,3,5,6 -
tetrachlorobenzoyl chloride;  compositions can be solids such as dusts,
Compound B is the S-ethyl ester of 4-thio-  granules, or wettable powders;
or they can be  80 40 carboxy-2,3,5,6-tetrachlorobenzoyl chloride.
liquids such as solutions or emulsifiable con-
centrates.                     EXAMPLE 5.                     For example,
dusts can be prepared by       Compound A+ N - Methoxy - N - ethyl-
grinding and blending the active compound     amine=The S-methyl ester of
N-methoxy-N-  with a solid inert carier such as the talcs, 85     ethyl -'4
- thiocarboxy - 2,3,5,6 - tetrachloro-  clays, silicas or pyrophyllite.
Granular formu- 45  benzamide.                                   lations
can be prepared by impregnating the                     EXAMPLE 6.
compound, usually dissolved in a suitable       Compound  A +
Methoxylamine= The  S-  solvent, on to and into granulated carriers such 



methyl ester of N-methoxy-4-thiocarboxy-  as the attapulgites or the
vermiculites, usually  90     2,3,5,6-tetrachlorobenzamide.
of a particle size range of from 0.3 to 1.5 mm.
Wettable powders, which can be dispersed in 50                  EXAMPLE 7.
water to any desired concentration of the       Compound B +N  - Ethoxy - N
- ethyl-  active compound, can be prepared by incor-     amine=The S-ethyl
ester of N-ethoxy-N-  porating wetting agents into concentrated dust 95
ethyl - 4 - thiocarboxy - 2,3,5,6 - tetrachloro-  compositions.
benzamide.                                     In some cases the active
compounds are 55                  EXAMPLE 8.
sufficiently, soluble in common organic solvents       Compound B +
Ethoxylamine = The S-ethyl  such as kerosene or xylene so that they can be
ester of N - ethoxy -4 - thiocarboxy - 2,3,5,6-  used directly as solutions
in these solvents. 100     tetrachlorobenzamide.
However, prefered liquid herbicidal composi-
tions are emulsifiable concentrates, which com-                     EXAMPLE
9.                   prise an active compound according to this 60
Compound  B +N - n - hexyloxy - N -  invention and as the inert carrier, a
solvent     methylamine =The  S-ethyl ester of N-n-  and an emulsifier.
Such emulsifiable concen- 105     hexyloxy - N  - methyl - 4 - thiocarboxy-
trates can be diluted with water to any desired
2,3,5,6-tetrachlorobenzamide.                concentration of active
compound for applica-          tion as sprays to the site of the weed
infesta-                    EXAMPLE 10.                   tion. The
emulsifiers most commonly used in 65    Compound B+methanol =Methyl S-ethyl
these concentrates are nonionic or mixtures of 110
2,3,5,6-tetrachloromonothioterephthalate.    nonionic with anionic
surface-active agents.                                                    A
typical herbicidal composition according                    EXAMPLE 11.
to this invention is illustrated by the following       Compound B + water
=S - Ethyl 2,3,5,6-  example, in which the quantities are in parts
tetrachloromonothioterephthalate.         by weight.
115             4                                         1,005,049
EXAMPLE 12.                   methylcyclohexyl)urea,  p - chlorophenoxy- 65
Preparation of a Dust.             phenyl NN - dimethylurea,- 1 -
(tetrahydro-            Product of Example 2      10
dicyclopentadienyl) - 3,3 - dimethylurea, 1,3-            Powdered talc
90         bis(1 - hydroxy - 2,2,2 - trichloroethyl)urea,
N - 4 - (chlorophenoxy) -. phenyl - N'N'- 5    The above ingredients are
mixed in a  dimethylurea; 2,6 - dichlorobenzonitrile, 3,5-  70
mechanical grinder-blender and are ground  diiodo - 4 -
hydroxybenzonitrile, diphenyl- 



until a homogeneous, free-flowing dust of the  acetonitrile, 3,5 - dibromo
- 4 - hydroxybenzo-     desired particle size is obtained. This dust is
nitrile; 2,6 -diiodo - 4 - cyanophenylacetate,     suitable for direct
application to the site of  2,6 - dibromo - 4 - cyanophenylacetate, 2,6- 10
the weed infestation.                          diiodo - 4 -
cyanophenylpropionate, 2,6 - di- 75       The herbicides of this invention
can be  bromo - 4 - cyanophenylpropionate;  2,6-     applied in any manner
recognized by the art, dichlorothioberzamide;  2 - methoxy - 3,6-     The
concentration of the new compounds of  dichlorophenylacetic acid, 2 -
methoxy-3,5,6-     this invention in the herbicidal compositions
trichlorophenylacetic  acid, 2,3,6 - trichloro- 15 will vary greatly with
the type of formulation  phenylacetic  acid, 3 - methoxy - 2,6 - di- 80
and the purpose for which it is designed, but  chlorophenylacetic  acid, 2
- methoxy - 5-     generally the herbicidal compositions will com-  chloro
- 6 - methylphenylacetic  acid,  2-     prise from 0.05 to 95 percent by
weight of the  methoxy - 3 - nitro - 5 - chlorobenzoic acid,     active
compounds of this invention. In a  isopropyl N-phenylcarbamate, isopropyl
N- 20  preferred embodiment of this invention, the  (3-chlorophenyl)
carbarnate, methyl N-(3,4- 85.     herbicidal compositions will comprise
from 5  dichlorophenyl) carbamate, 4 - chloro - 2-     to 75 percent by
weight of the active com-  butynyl N - (3 - chlorophenyl) carbarnate,
pound. The compositions can also comprise  2,6 - di - tert - butyl - p -
tolylmethyl carb-     such additional substances as other pesticides,
amate; 2 - chloroallyl diethyldithiocarbamate, 25  spreaders,  adhesives,
stickers,  fertilizers,  sodium  N - methyl dithiocarbamate, ethyl 90
activators or synergists.                     N,N  - di - n -
propylthiolcarbarnate,  n-       Examples of other heribicides with which
propyl di - n - propylthiolcarbamate, 2,3-     the compounds of the present
invention can dichloroallyl N,N - diisopropylthiolcarbamate,     be
combined are: 2,4-dichlorophenoxyacetic  ethyl ethyl - n -
butylthiolcarbamate, and 30  add, 2,4,5 - trichlorophenoxyacetic acid, 2-
propyl ethyl-n-butylthiolcarbamate. All of 95     methyl - 4 -
chlorophenoxyacetic acid, 3,4-  these herbicides were known compounds at
dichlorophenoxyacetic acid, p-chlorophenoxy-  the date of application for
this invention.     acetic acid, allyl 2 - methyl - 4 - chloro-    It is to
be understood that these herbicides     phenoxyacetate, 2 - (2 - methyl - 4
- chloro-  can be used in a variety of forms such as 35  phenoxy)propionic
acid, 4 - (2 - methyl - 4-  alkali metal salts, ammonium salts, amides and
100     chlorophenoxy)butyric  acid, 2,3,6-trichloro-  esters as well as
the free acids. Other formula-     benzoic acid, 2,3,5,6-tetrachlorobenzoic
acid, tions thereof can be used as specific require-     2 - methoxy - 3,6
- dichlorobenzoic  acid, ments dictate.     2 - methoxy - 3,5,6 -
trichlorobenzoic  acid,   Weeds are undesirable plants in their grow- 40  3
- amino - 2,5 - dichlorobenzoic  acid, 3-  ing where they are not wanted,
having no 105     nitro - 2,5 - dichlorobenzoic acid  2 - meth-  economic
value, and interfering with the pro-     oxy - 3 - nitro - 5 -
chlorobenzoic acid, 5-  duction of cultivated crops or with the welfare
amino - 4 - chloro - 2 - phenyl - 3(2H)-pyrid-  of livestock. Many types of
weeds are known,     azone, 2,4 - dinitro - 6 - sec - butylphenol,
including annuals such as pigweed, lambs- 45  2,4 - dinitro - 6 - sec -
amylphenol, 2,4-  quarters,  yellow  foxtail, crabgrass,  wild 110
dinitro - 6 - methylphenol, 2 - chloro - 4,6-  mustard, French-weed,
rye-grass, goose-grass,     bis(diethylamino) - s - triazine, 2 - chloro-
chickweed, and smartweed; biennials such as     4,6 - bis - (ethylamino) -
s - triazine,  2-  wild carrot, great burdock, mullein, round-     chloro -
4 - ethylamino - 6 - isopropylamino-  leaved mallow, blue thistle, bull
thistle, hounds- 



50  s - triazine, 2 - chloro - 4 - ethylamino - 6  tongue, moth mullein,
and purple star thistle; 115     diethylamino - s - triazine, 2 - chloro -
4-  or perennials such as white cockle, perennial     diethylamino - 6 -
isopropylamino - s - triazine,  tye-grass, quackgrass, Johnson grass,
Canada     2 - methoxy - 4,6 - bis(ethylamino) - s - triazine, thistle,
hedge bindweed, Bermuda grass, sheep     2 - methoxy - 4,6 -
bistisopropylamino) - s-  sorrel, field chickweed and wintercress. Simi- 55
triazine, 2 - chloro - 4,6 - bis (diisopropyl-  larly, such weeds can be
classified as broad- 120     amino) - s - triazine,  2 - thiomethyl - 4-
leaf or grassy weeds. It is economically desir-     ethylamino - 6 -
isopropylamino - s - triazine, able to control the growth of such weeds
with-     2,4 - bis(isopropylamino) - 6 - methoxy - s-  out damaging
beneficial plants or livestock,     triazine, 3 - phenyl- 1,1 -
dimethylurea, 3-    The new compounds of this invention are 60
(parachlorophenyl) - 1,1 - dimethylurea, 3-  particularly valuable for weed
control because 125     (3,4 - dichlorophenyl) - 1,1 - dimethylurea, they
are toxic to many species and groups of     3 - (3,4 - dichlorophenyl)l -
methoxy - 1- weeds while they are relatively non-toxic to     methylurea, 1
- n - butyl - 3 - (3,4 - dichloro-  many beneficial plants. The method of
this     phenyl) - 1 - methylurea, 1 - phenyl - 3 - (2-  invention for the
control of weeds comprises
1,005,049     contacting said weeds with a herbicidal com-  compound was
completely nontoxic to rice at     position comprising an inert carrier and
as the  dosages as high as 8 pounds/acre.     essential active ingredient,
in a quantity which    Similarly, post-emergence tests were carried     is
herbicidally toxic to said weeds, a compound  out by spraying the test
compounds on the 45 5  of this invention. The exact amount of com-  foliage
of weeds which had attained a pre-     pound required will depend on a
variety of  scribed size. The sprayed plants were main-     factors,
including the hardiness of the parti-  tained under greenhouse conditions
for 13 days,     cular weed species, weather, method of appli-  after which
the degree of injury was rated     cation and the kind of beneficial plants
in the  on the same scale as described above. In these  50 10  same area.
Thus, while the application of up  tests, the compound methyl S-methyl
2,3,5,6-     to only about one or two ounces of an active
tetrachloromonothioterephthalate caused injury     compound per acre may be
sufficient for good  rated at 8 on mustard and pigweed when used
control of a light infestation of weeds growing  at a rate equivalent to 8
pounds/acre.     under adverse conditions, the application of   WHAT WE
CLAIM IS: - 15  one pound or more of active compound per    1. A compound
of the general formula     acre may be required for good control of a
dense infestation of hardy weeds growing under           [err]
favorable conditions.       The herbicidal toxicity of the new com- 



20  pounds of this invention can be illustrated by     many of the
established testing techniques     known to the art. For example, soil
samples  wherein X is halogen; Y is -C(O)--O-R'     seeded with various
weeds were sprayed within  or -C(O)-NR[err]R[err] ; R is methyl or ethyl;
R'     24 hours with aqueous emulsions of the test is hydrogen or methyl;
R[err] is lower alkoxy; 60 25  compounds. After the sprays were applied to
and R[err] is hydrogen or lower alkyl.     the soil, the containers were
maintained under    2. Methyl  S-methyl  2,3,5,6-tetrachloro-
greenhouse conditions for 15-20 days. The  monothioterephthalate.
plants were then observed for injury, and the    3. S - Methyl 2,3,5,6 -
tetrachloromono-     degree of injury was rated as follows: 0=no
thioterephthalate.                           65 30  injury; 1, 2=slight
injury; 3, 4=moderate    4. The S-methyl ester of N-methyl-N-     injury;
5, 6=moderately severe injury; 7, 8,  methoxy - 4 - thiocarboxy - 2,3,5,6 -
tetra-     9=severe injury; 10=death. In these experi-  chlorobenzamide.
ments, the product of Example 2, namely    5. A herbicidal composition
which comprises     methyl S-methyl 2,3,5,6-retrachloromonothio-  an inert
carrier and a herbicidally toxic amount 70 35  terephthalate, caused injury
rated at 7 on fox-  of a compound as defined in any of claims 1     tail
when used at a rate equivalent to 8 pounds/  to 4.     acre. At the rate of
only 2 pounds/acre, this     compound caused injury rated at 9 on crab-
STEVENS, LANGNER, PARRY &     grass as well as on barnyard grass. The
latter          ROLLINSON, 40  weed is especially troublesome in the
cultiva-      Chartered Patent Agents,     tion of rice; and it is
significant that the subject  Agents for the Applicants.
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press            (Leamington) Ltd.-1966. Published by The Patent Office, 25
Southampton Building                           London W.C.2, from which
copies may be obtained
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weeds with a herbicidal com-  compound was completely nontoxic to rice at
position comprising an inert carrier and as the  dosages as high as 8
pounds/acre.           essential active ingredient, in a quantity which
Similarly, post-emergence tests were carried           is herbicidally
toxic to said weeds, a compound  out by spraying the test compounds on the
45       5  of this invention. The exact amount of com-  foliage of weeds
which had attained a pre-           pound required will depend on a variety
of scribed size. The sprayed plants were main-           factors, including
the hardiness of the parti-  tained under greenhouse conditions for 13
days,           cular weed species, weather, method of appli-  after which
the degree of injury was. rated 



cation and the kind of beneficial plants in the  on the same scale as
described above. In these  50       10  same area. Thus, while the
application of up  tests, the compound methyl S-methyl 2,3,5,6-
to only about one or two ounces of an active
tetrachloromonothioterephthalate caused injury           compound per acre
may be sufficient for good  rated at 8 on mustard and pigweed when used
control of a light infestation of weeds growing  at a rate equivalent to 8
pounds/acre.           under adverse conditions, the application of   WHAT
WE CLAIM IS:-       15  one pound or more of active compound per    1. A
compound of the general formula           acre may be required for good
control of a           dense infestation of hardy weeds growing under
[err]           favorable conditions.             The herbicidal toxicity
of the new com-       20  pounds of this invention can be illustrated by
many of the established testing techniques           known to the art. For
example, soil samples  wherein X is halogen; Y is -C(O)--O-- R'
seeded with various weeds were sprayed within  or --C(O)-NR[err]R[err]; R
is methyl or ethyl; R'           24 hours with aqueous emulsions of the
test is hydrogen or methyl; R[err] is lower alkoxy; 60       25  compounds.
After the sprays were applied to  and R[err] is hydrogen or lower alkyl.
the soil, the containers were maintained under    2. Methyl  S-methyl
2,3,5,6-tetrachloro-           greenhouse conditions for 15-20 days. The
monothioterephthalate.           plants were then observed for injury, and
the    3. S - Methyl 2,3,5,6 - tetrachloromono-           degree of injury
was rated as follows: 0=no  thioterephthalate.                           65
30  injury; 1, 2=slight injury; 3, 4=moderate    4. The S-methyl ester of
N-methyl-N-           injury; 5, 6=L moderately severe injury; 7, 8,
methoxy - 4 - thiocarboxy - 2,3,5,6 - tetra-           9=severe injury;
10=death. In these experi-  chlorobenzamide.           ments, the product
of Example 2, namely    5. A herbicidal composition which comprises
methyl S-methyl 2,3,5,6-tetrachloromonothio-  an inert carrier and a
herbicidally toxic amount 70       35  terephthalate, caused injury rated
at 7 on fox-  of a compound as defined in any of claims I           tail
when used at a rate equivalent to 8 pounds/  to 4.           acre. At the
rate of only 2 pounds/acre, this           compound caused injury rated at
9 on crab-    STEVENS, LANGNER, PARRY &           grass as well as on
barnyard grass. The latter          ROLLINSON,       40  weed is especially
troublesome in the cultiva-      Chartered Patent Agents,           tion of
rice; and it is significant that the subject  Agents for the Applicants.
Leamington Spa: Printed for Her Majesty's Stationery Office by the Courier
Press                  (Leamington) Ltd.-1966. Published by The Patent
Office, 2S Southampton Buildimg                                 London
W.C.2, from which copies may be obtained.    


