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1. A compound of the formula
1 R
R3 P{T 00 ‘ _R7
R‘N / A ~ \// ~\
R \ / l_’_Rg \__% R8
R6  R10
wherein

R is halogen, C1-Cp alkyl, Cq-Cy alkoxy, nitro; cyano; C1-Cz halo-

alkyl, or Ra0,~ wherein n is 0 or 2 and R® is C1—Cy alkyl;

R! is hydrogen or C1=C4 alkyl;

R? is hydrogen or C1-C4 alkyl; or

R! and R2 together are alkylene having 2 to 5 carbon atams;
R3 is hydrogen or C1~C4 alkyl;

R4 is hydrogen or Cy~C4 alkyl; or

R3 and R4 together are oxo;
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RS is hydrogen or C1-C4 alkyl;

R6 is hydrogen or C1-C4 alkyl; or

RS and R together are alkylene having 2 to 5 carbon atoms;

R’ and R8 independently are (1) hydrogen; (2) halogen; (3) C1-Cy4
alkyl; (4) Cq=C4 alkoxy; (5) trifluoromethoxy; (6) cyano; (7) nitro; (8)
C1~C4 haloalkyl; (9) RPSO,- wherein n is the integer 0, 1 or 2; and RP is
(@) C1—C4 alkyl; (b) C1=C4 alkyl substituted with halogen or cyano; (c)
phenyl; or (d) benzyl; (10) -NRCRA wherein RC and RA independently are
hydrogen or C1~C4 alkyl; (11) REC(0)- wherein R® is C1-C4 alkyl or
C1—C4-alkoxy; (12) SO,NRCRY wherein RC and RG are as defined; or (13)
-N(R®)C(0)Rd wherein RC and R? are as defined;

R9 is hydrogen or C1-C4 alkyl, R10 is (a) hydrogen; (b) C1-Cg
alkyl, (c) C4—Cg cycloalkyl, (d) substituted C1-Cg alkyl, (e) phenyl; (f)
substituted phenyl; (g) Cy-Cg alkoxy; (h) benzyl; (i) phenethyl; (j) C1-Cy
alkyl—C(gZ-; (k) C1=C4 alkyoxy-C(0)-; (1) Cy~Cg alkenyl; or (m) Cy—Cg
alkynyl; \and R and R10 together form a heterocyclic ring with the nitro-
gen to which they are attached containing 0, 1 or 2 additional lie‘ero
atoms (nitrogen, sulfur or oxygen).

2. The compounds of Claim 1 wherein R is chlorine, bromine, Cq-
Cp alkyl, Cq—Cy alkoxy, cyano, nitro, C1—Cp alkylthio or C1-Cy alkyl-
sulfonyl; R! is hydrogen or methyl; R2 is hydrogen or methyl; R3 is hydro-
gen or methyl; Ii4 is hydrcgen or methyl; R is hydregen or methyl; R6 is
hydrogen or methyl; R7 and R8 independently are (1) hydrogen; (2) halogen;
(3) C1-C4 al;kyl; (4) Cq-C4 alkoxy; (5) trifloromethoxy; (6) cyano; (7)
nitro; (8) C1—-C4 haloalkyl; (9) Rbson- wherein n is the integer 0, 1 or 2;
and RP is (a) Cy=C4 alkyl; (b) C1—C4 alkyl substituted with halcgen or
cyano; (c) phenyl; or (d) benzyl; (10) -NRCRA wherein RS and R4 indepen-
dently are hydrogen or C1—C4 alkyl; (11) REC(0)- wherein R® is Cq1-C4 alkyl
or Cq-C4 alkoxy; (12) SO,NRCRA wherein RC and R3 are as defined; or (13)
-N(RS)C(0)R wherein RC and RA are as defined; and R is hydrogen or
methyl and R10 is (a) hydrogen; (b) C1-Cp alkyl; (c) cyclohexyl; (d) C1-C4
alkoxy; (e) phenyl; (£) benzyl; (g) phenethyl; (h) allyl or R? and R10
together with the nitrogen atam to which they are attached form a morpho-
lino, pyrrolidino or thiazolidino ring.

7. An herbicidal composition comprising an herbicidally active
compound of the structural formula




N )v"";“"ﬂ

ot

T A e & b i i T

(11) AU-B-73886/87 3
(10) 592873

wherein
R is halogen C] C alkyl, C C alkoxy, nitro; cyano; C]—C2

haloalkyl, or R? SO - whereln nis 0 or 2 and R® is C] C2 alkyl;
R] is hydrogen or C] C4 alkyl;
R2 is hydrogen or C]-C4 alkyl; or
R] and R2 together are alkylene having 2 to 5 carbon atoms;
R3 is hydrogen or C]-C4 alkyl;
R4 is hydrogen or C]—C4 alkyl; or .
R3 and R4 together are oxo;
R5 is hydrogen or C]—C4 alkyl;
R6 is hydrogen or C]-C4 alkyl; or
R5 and R6 together are alkylene having 2 to 5 carbon atoms;
R7 and R8 independently are (1) hydrogen; (2) halogen; (3)

C]-C4 alkyl; (4) C]-C4 alkoxy; (57 trifluoromethoxy; (6) cyano; (7) nitro;
(8) C]—C4 haloalkyl; (9) RbSOn- wherein n is the integer 0, 1 or 2; and Rb
is (a) C]—C4 alkyl; (b C]-C4 alkyl substituted with halogen or cyano; (c)
phenyl; or (d) benzyl; (10) -NRCRd wherein R® and Rd independently are
hydrogen or C] C alkyl; (11 R®C(0)- wherein R® is C] C4 alkyl or
C]-C3 alkoxg, (12) SOZNR Rd wzereln R and Rd are as defined; or (13)
-N(RIC(OIRY wherein R® and R® are as defined;

10 is (a) hydrogen; (b) C]—C

R9 is hydrogen or C]-C4 alkyl, R
]'CG alkyl, (e) phenyl; (f)

(c) C4 C6 cycloalkyl, (d) substituted C
substituted phenyl; (g) C]-C6 alkoxy; (h) benzyl; (i) phenethyl; (j) C
alky1-C(0)-; (K) C -C8 alkyoxy-C(0)-; (1) C2 C6 alkenyl; or (m) C2-C6
alkynyl; or R9 and R] together form a heterocyclic ring with the

nitrogen to which they are attached containing 0, 1 or 2 additional hetero

6 alkyld,

17Cq

atoms (nitrogen, sulfur or oxygen) and an inert carrier therefor.
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CERTAIN SUBSTITUTED 3-AMINO-2-BENZOYLCYCLOHEX-2-ENONES

Abstract of the Disclosure
A compound of the formula
R1

R
r3 R2| 9 5 </1f<7
)
NONE
RS \ \N_R9 ~— R
R6  &10

wherein R is halogen, C1C, alkyl, C1~C, alkoxy, nitro; cyano; Cq-Cy halo-
alkyl, or R8sQ,~ wherein n is 0 or 2 and R® is C1=Cy alkyl; R! is hydrogen
or C1=C4 alkyl; R2 is hydrogen or Cq-C4 alkyl; or R! and R2 together are
alkylene having 2 to 5 carbon atoms; R3 is hydrogen or C1-C4 alkyl; R4 is
hydrogen or Cq-C4 alkyl; or R3 and R4 are cxo; RS is hydrogen or C1-Cy4
alkyl; R6 is hydrogen or C1-C4 alkyl; amd R’ and R8 independently are (1)
hydrogen; (2) halogen; (3) Cq-C4 alkyl; (4) Cq-C4 alkoxy; (5) trifluoro-
methoxy; (6) cyano; (7) nitro; (8) C1=C4 haloalkyl; (9) RPSO,~ wherein n
is the integer 0, 1 or 2; and RO is (a) Cq-C4 alkyl; (b) C1=C4 alkyl sub~
stituted with halogen or cyano; (c) phenyl; or (d) benzyl; (10) -NRCRA
wherein RC and RA independently are hydrogen or C1=C4 alkyl; (11) ReC(0)-
wherein R® is Cy=C4 alkyl or Cy<C4 alkoxy; (12) SONRCRC wherei~ RC and

R are as defined; or (13) -N(RC)C(0)RA wherein RC and R4 are as defined;
RY is hydrogen or Cq=C4 alkyl, R10 is (a) hydrogen; (b) C1-Cg alkyl, (c)
C4Cg cycloalkyl, (d) sibstituted C1-Cg alkyl, (e) phenyl; (f) substituted
pheriyl; (g) C1=Cg alkoxy; (h) benzyl; (i) phenethyl; (j) C1-Cy
alkyl-C(0)=-; (k) Cq-C4 alkyoxy-C(O)=-; (1) Cp-Cg alkenyl; or (m) Cp-Cg
alkynyl; and R and R10 together form a heterocyclic ring with the nitro-
gen to which they are attached containing 0, 1 or 2 additional hetero
atoms (nitrogen, sulfur or oxygen).

e




S oMo,

10

15

14

PR-7862/7908

CERTAIN SUBSTITUTED 3-AMINO-2-BENZOYLCYCLOHEX~2-ENONES

Backgrourd of the Invention

Compounds having the structural formula

£

_ <-4\

GO
R

wherein Ry and R, are hydrogen or alkyl are described in Chem. Pharm.
Bull., 30(5), 1692-1696 (1982). No utility is taught for the compourds.

Description of the Invention
This invention relates to 3-amino-2-benzoylcyclohex-2-enones and
their use as herbicides.

One embodiment of this invention is an herbicidal camposition
comprising an herbicidally active substituted 3-amino-2-benzoylcyclohex-2-
enones and an inert carrier therefor wherein the 2-position of the benzoyl
moiety is substituted as herein recited and the 4-position preferably is
substituted with an electron withdrawing group, such as halogen, cyano,
trifluoramethyl or nitro. The 4-, 5- and 6-positions of the cyclohex-2-
enone moiety can be substituted, preferably with the groups hereinafter
recited. More preferably, the cyclohex-2-enone moiety has no substitution
or the 4- or 6-positions are substituted with one or two methy! groups.
"I‘he 3-, 4- and S-positions' of the benzoyl moiety can be substituted, pre-
ferably with the groups hereinafter recited.

Also emhodied within the scope of this invention are novel com=

pounds having the following structural formula
' R! R

wherein
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R is halogen; Cy-C, alkyl, preferably methyl; C1-C, alkoxy, pre-
ferably methoxy; nitro; cyano; Cq-C, haloalkyl, preferably trifluoro-
methyl; or R3sQ,- wherein n is 0 or 2, preferably 2 and R2 is Cq=C; alkyl,
preferably methyl. Preferably, R is chlorine, bromine, C1-C5 alkyl, Cq-
Cy alkoxy, cyano, nitro, Cq-Cp alkylthio or Cq-C, alkylsulfonyl; more pre-
ferably chlorine, nitro, methyl, trifluoramethyl or methylsul fonyl;

R! is hydrogen or C1-C4 alkyl, preferably C1-C alkyl, more pre-
ferably methyl, most preferably R! is hydrogen or methyl;

R2 is hydrogen; Cy-C4 alkyl, preferably C1-C, alkyl, more pre-
ferably methyl, most preferably R2 is hydrogen or methyl; or

R! and R2 together are alkylene having 2 to 5 carbon atoms;

R3 is hydrogen or C{=C4 alkyl, preferably C{-C alkyl, more pre-
ferably methyl; most preferably R3 is hydrogen or methyl;

R4 is hydrogen or Cy-C4 alkyl, preferably Cq-C alkyl, more pre-
ferably methyl; most preferably R is hydrogen or methyl; or

R3 and R4 together are oxo;

R3 is hydrogen or C1-C4 alkyl, preferably C1-C alkyl, more pre-
ferably methyl; most preferably RO is hydrogen or methyl;

R is hydrogen or C1-C4 alkyl, preferably Cq-C, alkyl, more pre-
ferably methyl, most preferably RO is hydrogen; or

RS and R® together are alkylene having 2 to 5 carbon atoms;

R7 and R8 independently are (1) hydrogen; (2) halogen, prefer-
ably chlorine, fluorine or bromine; (3) Cy-C4 alkyl, preferably methyl;
(4) C1=C4 alkoxy, preferably methoxy; (5) trifluoromethoxy; (6) cyano; (7)
nitro; (8) C1-C4 haloalkyl, more preferably trifluoromethyl; (9) RPso,-
wherein n is the integer 0, 1 or 2, preferably 2; and

R is (a) C1=C4 alkyl, preferably methyl;

(b) C1-C4 alkyl substituted with halogen or cyano,
preferably chloramethyl, trifluworamethyl or
cyanomethyl;

(c) phenyl; or

(d) benzyl;

(10) NRCRA wherein RS and Rd independently are hydrogen or Cq-C4 alkyl;
(11) R®C(0)~ wherein R® is C1-C4 alkyl or Cy=C4 alkoxy;
(12) -SO,NRCRd wherein RC and K3 are as defined;
(13) -N(RS)C(0)RA wherein R® and R are as defined; and
R9 is hydrogen or Cq=C4 alkyl, preferably methyl or ethyl;
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R10 is (a) hydrogen; |

(b) C1-Cg alkyl, preferably C1-Co alkyl;

(c) C4=Cg cycloalkyl;

(d) substituted C1-Cg alkyl, preferably C1-C4 alkyl
wherein the substitutions are halogen, hydrogen,
cyano, or carboxy; '

(e) phenyl;

(f) substituted phenyl;

(g9) Cq=Cg alkoxy, preferably Cq-C4 alkoxy;

(h) benzyl;

(1) phenethyl;

(3) C1C4 alkyl-C(0)-;

(k) C1-C4 alkoxy-C(O)-;

(1) CpCg alkenyl, preferably C3-C4 aikenyl; or more

preferably allyl and methallyl; or

(m) Co-Cg alkynyl;or

RY and R10 together form a heterocyclic ring with the
nitrogen to which they are attached containing 0, 1 or 2 additional hetero
atoms (nitrogen, sulfur or oxygen).

The term "Cy-C4 alkyl" includes methyl, ethyl, n-propyl, iso-
propyl, n-butyl, sec-hutyl, iscbutyl and t-butyl. The term "halogen"
includes chlorine, bromine, iodine and fluorine. The term "C4-C4 alkoxy"
includes methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec~butoxy,
isobutoxy and t-butoxy. The term "Cqy-C4 haloalkyl" includes the alkyl
groups defined above under Cq-C4 alkyl in which one or more hydrogen is
replaced by chloro, brawo, iocdo or fluoro.

Preferably R’ is in the 3-position. More preferably R is
hydrogen, chorine, fluorine, trifluoromethyl, cyano, C{-C4 alkoxy, or
C1=Cq thioalkyl. More preferably, R’ is hydrogen. Preferably R8 is in
the 4-position. Most preferably R8 is halogen, cyano, trifluoromethyl, or
RPSO, wherein RO is Cy-C4 alkyl, preferably methyl or Cq=C4 haloalkyl,
preferably chloramethyl, difluoramethyl or trifluoramethyl.

The campounds of this invention are active herbicides of a gen-
eral type. That is, they are herbicidally effective against a wide range
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of plant species. The method of controlling undesirable vegetation of the

present invention camprises applying an herbicidally effective amount of
the above~described campounds to' the area where control is desired.

The campounds of the present invention can be prepared by the
5 following two-step general method.

R A o
/
R R RO R6
wherein R through R8 are as defined.

Generally in step (a) the benzoyl dione is dissolved in an inert
solvent such as methyl.ene dichloride and an excess, usually 150 to 200
A mole percent, of oxalyl chloride is added followed by a catalytic anount
e, 10 (0.1 equivalent) of dimethyl formamide. The reaction mixture is stirred

e from one hour to one day at room temperature. The reaction product is
K isolated using conventional techniques.

RZR!' o R /R9
r3\/ 0 i | R7 H-N
‘ \R10
b R
AN/ g ———>
“ R /\ NcCl R
R R6
. wherein R through R10 are as defined.

Generally, in step (b) the 3-chloro-2-benzoylcycloalk-2-enone is
15 reacted with 200 to 250 mole percent of primary or secordary amine in an
inert solvent. The mixture is stirred 1 to 18 hours and the product is
isolated using comwentional techniques.

The precursor benzoyl diones used in L:cep (a) can be prepared by
the following two-step general method.

20 The process proceeds via the production of an enol ester inter-
mediate as shr.an in reaction (1). The final product is dbtained by
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rearrangement of the enol ester as shown in reaction (2). The two reac-
tions may be conducted as separate steps by isolation and recovery of the
enol ester using corwentional techniques prior to conducting step (2), or
by addition of a cyanide source to the reaction medium after the formation
of the enol ester, or in one step by inclusion of the cyanide source at
the start of reaction (1).

1)

— \R8 Moderate Base

R4 Rr3 R,2 r1 R
AN o | _ g7
o=
R6 07 R8
wherein R through R® are as defined and the moderate base is as defined,
preferably tri-C1-Cg alkylamine, alkali metal carbonate or alkali metal

phosphate.

Generally, in step (1) mole anounts of the dione and substituted
benzoyl reactant are used, along with a mole amount or excess of the base.
The two reactants are cambined in an organic solvent. such as methylene
chloride, toluene, ethyl acetate or dimethylformamide. The base or ben-
zoyl reactant preferably is added to the reaction mix%ure with cooling.
The mixture is stirred at 0°C-50°C until the reaction is sibstantially
canpl ete.

The reaction product is worked uwp by conventional techniques.

R4 rR3IR2 R! R r2 R!

RS ’ 0 R7 R3 \\ L0 0 | g7

' . -\\
2) N -0-C * 4 <</
> _ -
RO 04 R8  Moderate Base R4 /\ © 8
RS> R6

* = Cyanide source. Moderate base = as defined herein.

wherein R through R8 are as defined.

AN
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Generally, in step (2) a mole of the =nol ester intermediate is
reacted with 1 to 4 moles of the moderate base, preferably about 2 moles
- of moderate base and from 0.01 mole to about 0.5 mole or higher, prefer-

ably about 0.1 mole of the cyanide source (e.g., potassium cyanide or
| . 5 acetone cyanohydrin). The mixture is stirred in a reaction pot until the
rearrangement is substantially complete at a temperature below 80°C, pre-
ferably about 20°C to about 40°C, and the desired product is recovered by

conventional techniques.

The term "cyanide source" refers to a substance or substances
10 which urder the rearrangement conditions consists of or generates hydrogen
cyanide and/or cyanide anion.

The process is conducted in the presence of a catalytic amount

of a source of cyanide anion and/or hydrcgen cyanide, together with a
molar excess, with respect to the enol ester, of a moderate base.

15 Preferred cyanide sources are alkali met.l cyanides such as
sodiun and potassium cyanide; cyanohydrins of methyl alkyl ketones having
from 1-4 carbon atoms in the alkyl groups, such as acetone or methyl iso-
butyl ketone cyanohydrins; cyanohydrins of benzaldehyde or of CyCg ali-
phatic aldehydes such as acetaldehyde, propivonaldehyde, etc., cyamochy-

20 drins; zinc cyanide; tri(lower alkyl) silyl cyanides, notably trimethyl
silyl cyanide; and hydrogen cyanide itseif. Hydrogen cyanide is consid-
ered most advantageous as it produces relatively rapid reaction and is
inexpensive. Among cyamohydrins the preferred cyanide source is acetone
cyanohydrin.

25 The cyanide source is used in an amount up to about 50 mole per-
cent based on the enol ester. It may be used in as little as about 1 mole

percent to produce an acceptable rate of reaction at about 40°C on a small

scale. Larger scale reactions give more reproducible results with slight-
ly higher catalyst levels of about 2 mole percent. Generally about 1-10
30 mole % of the cyanide source is preferred.

The process is comducted with a molar excess, with respect to
the enol ester, of a moderate base. By the term "mo” xrate base" is meant
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a substance which acts as a base yet whose strength or activity as a base
lies between that of strong bases such as hydroxides (which could cause
hywdrolysis of the enol ester) and that of weak bases such as bicarbonates
(which would mot function effectively). Moderate bases suitable for use
in this embodiment include both organic bases such as tertiary amines and
inorganic bases such as alkali metal carbonates and phosphates.
tertiary amines include trialkylamines such as triethvlamine.

Suitable
Suitable
inomganic bases include potassium carbonate and trisodium phosphate.

The base is used in an amount of fram about 1 to about 4 moles
per mole of enol ester, preferably about 2 moles per mole.

When the cyanide source is an alkali metal cyanide, particularly
potassium cyanide, a phase transfer catalyst may be included in the reac-

tion. Particularly suitable phase transfer catalysts are the Crown
ethers.

A number of different solvents are useful in this process,
deperding on the nature of the acid chloride or the acylated product. A
preferred solvent for this reaction is 1, 2-dichloroethane. Other solvents
which can be employed, deperding on the reactants or products include
toluene, acetonitrile, methylene chloride, ethyl acetate,
dimethyl formamide, and methyl iscbutyl ketone (MIBK).

In general, depending on the nature of the reactants and the

cyanide source, the rearrangment may be conducted at temperatiures up to
about 50°C.

The above described suwbstituted benzoyl chlo:ides can be pre-
pared fram the corresponding substituted benzoic acids according to the
teaching of Reagents for Organic Synthesis, Vol. I, L.F. Fieser and M.
Fieser, pp. 767-769 (1967).
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wherein R, R7 and R8 are as previously defined.

The substituted benzoic acids can be prepared by a wide variety
of general methods according to the teaching of The Chemistry of
Carboxylic Acids and Esters, S. Patai, editor, J. Wiley and Sons, New
York, N.Y. (1969) and Survey of Organic Synthesis, C.A. Buehler and D.F.
Pearson, J. Wiley and Sons, (1970). '

The following are four representati\}e examples of the methods
described therein.

28 R8
a) —-CN HzSOg ; -CH
R’ RT "=

R R
wherein K, R/ and R8 are as previously defined.

In reaction (a) the substituted benzonitrile is heated to reflux
in aqueous sulfuric acid for several hours. The mixture is cooled and the
reaction product is isolated by conventional techniques.

R8 0 Rr8 o)

1] i
b) ~CCH; ClO™ \ <H
R/

7 R7 |
R R
wherein R, R/ and R8 are as previously defined.

In reaction (b) the substituted acetophenone is heated to reflux
for several hours in an aqueous hypochlorite solution. The mixture is
cooled and the reaction product is. isolated by conventional techniques.

RS 1) Mg R8 Q
|
c) @--x 2) COy < @--cm
7 -~ g7 _I
R

wherein R, R’ and R8 are as defined and X is chlorine, bromine or iodine.
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The substituted aromatic halide is allowed to react with magne-
sium in a solvent such as ether. The solution is then poured over crushed

dry ice and the benzoic acid is isolated by conventional technigues.

The following examples teach the synthesis of a representative
5 campound of this invention.

EXAMPLE T
2=-(2-Chloro-4-methanesul fonylbenzoyl)-cyclohexane-1,3-dione

0

20 l Cl

N0 ©\sozca3

1,3-Cyclohexanedione [11.2 grams (g), 0.1l mole] and 23.3 g (0.1
mole) 2-chloro-4-methanesul fonylbenzoyl chloride were dissolved in 200 ml
Y methylene chloride at room temperature. Triethylamine (11 g, 0.11 mole)

LN was slowly added with cooling. The reaction mixture was stirred at room
temperature for 5 hours and then poured into 2N hydrochloric acid. The
aqueous phase was discarded and the organic phase dried with MgSO4 and
then evaporated to yield the intermediate enol ester 3-(2-chloro-4-
methanesul fonylbenzoyloxy) cyclohex-2-enone. The 3-(2-chloro-4-methane-
sul fonylbenzoyloxy)cyclohex-2-enone was dissolved in 200 ml acetonitrile
] 15 and triethylamine (22 g, 0.22 mole) was added all at once, followed by
acetonecyanohydrin (0.8 g, 0.01 mole). The solution was stirred for 5
hours and then poured into 2N HCl and extracted twice with ethyl acetate.
The organic layer was dried with MySO4 and the solvent evaporated to
yield the product.

ey
.
<
-

—

o

t
|

EXAMPLE II
3-Chloro-2-(2-chloro-4-methanesul fonylbenzoyl ) cyclohex-2-enorie
0 Cl

O
-S50,CH3
Cl
20 2-(2-Chloro—-4-methanesul fonylbenzoyl)~-cyclohexane-1, 3-dione
[9.8 g, 30 millimole (mmol)] was dissolved in 100 ml methylene chloride
and stirred at roam temperature. To this solution was added oxalyl
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chioride (5.7 g, 45 mmol) followed by dimethyl formamide (0.5 ml) in por-
tions gsmall enough to control effervescence. The resulting solution was
stirred for 4 hours amd then poured into water and extracted with methy-
lene chloride. 'The organic layer was washed again with water, saturated
5 K2COj3 solution and then dried with MySO4 and the solvent evaporated to

yield 3-chloro-2 (2-chloro—4-methanesul fonylbenzoyl)cyclohex-2-enone (7.3
g, 70%) as an oil whicli was used without further purification.

EXAMPLE II1

2=(2-Chloro-4 -methanesul fonyl benzoyl)-3-N-methyl, -
N-methoxyam ino-cyclohex-2-enone

Cl
. (0}
Q—g- -SOZC_H3
N-OCH3
o wo 'CH3
A 3-Chloro-2-(2-chl oro-4-methanesul fonyl benzoyl ) -cyclohex-2-enone
¢ & 3

(8.0 g, 23 millimole) was dissolved in 80 ml THF and stirred at room tem-
*2%«+" 10 perature. N,0-Dimethylhydroxylanine hydrochloride (2.5 g, 27 millimole)
s and triethylamine (4.6 g, 46 millimole) were added all at once, and the
. reaction mixture stirred for 4 hours. The reaction mixture was then

( poured into IN HCl solution and extracted with ethyl acetate. The organic

layer was washed with 5% KoCO3, dried with MgSO4 and the solvent evapor-

E *.«. 15 ated to yield a solid: 2.2 g, 27%, m.p. 109-112°C. The structure is con-
el sistent with nuclear magnetic resonance, infrared and mass spectral data.

The following is a table of certain selected campourds that are
preparable according to the procedure described herein. Compound numbers
are assigned to each compound and are used throughout the remaimder of the
¢t .° 20 application.
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TABLE I

Rl R
B3 r2| 00 |_ g
R“\ /\@
R ——4yR? Rr8
g6 R10
Comp.
. R R r2 R rRY RS R6 R RS R? r10
1 CL H H H H H H H 4<1 CHy  OCHj3
2 a H H H H H H 41 H CoHg
3 CL 5 H H H H H H 430, CH3  OCH3
4 CL H H H H H H H 4<l H CCHj
5 C1 H H CH3CH3;H H H 4NOp CH3 OCH3
6 CL H H H H H H H 40, CHy  OCH3
7 Cl H H CH3CH3H H H 4-80p-i<C3H7 CH3  OCHj
8 CL H H H H H H H 480p-i-CyH7CH3  OCH3
::;: 9 c1 H H H H H H 4-50p-nCgHg CH3 OCH3
o oo 10 MO, H H CH3CH3H H H 4<l CHy  OCH3
. 11 NOpCH3CH;H H H H H 4<l CHy  OCH3
et 12 CH3H H H H H H H H CH3 OCH3
. 13 CL H H H H H H H 41 CH3  CHjy
IR 14 Cc1L 8 H H H H H H 4<I CHy H
15 CL H H H H H H H 41 Cois- H
68 CcL H H H H H H H 4-50LH3 CHy  OCHy
et 177 CL H H H H H H H 4603CoHg CH3 OCH3
18 NOyCH3CH3H H H H H H CH3  OCH3
L 19 CL H H H H H H Cl 4-80,CoHg CH3  OCHjy
20 CL H H H H H H H 4-80CH; ~CHCHyOCHCHy-
21 CL H H H H H H H 480CH; ~CHyCHoCHCily~
Ll 22 C0 H H H H H H H 4-50CH; ~CHpSCHCHg~
' 23 CL H H H H H H H 480xH; CH3  CoHfOC(O)CHy-
5 o
24 CLH H H B H H H 480CH; CHy  CHCHp
CHO ,
25 CL H H H H H H H 45S0LHy H CH,=C(CH3)-CHp~
26 CL H H H H H H H 4< H CHy=C(CH3)—CHy-
27 ClL H H H H H H H 4< -CH-SCH/CHyp~
26 CL H H H H H H H 4<1 CH3 C,H50C(0 )CHp-
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TABLE I
(continued)
Camp.
M. R R!' R r3 g4 RS R6 R’ R8 R9 R10
CHO
29 CL H H H H H H H 4<l CH3 CHCHg=
CHy
30 C1L H H H H H H H 4l CHj3 HOCHCHy-
3. CH3H H H H H H 4-Br CH3 OCH3
32 CL H H H, H H H Cl 4<l ~CHCHCHCHp~
33 NOpCH3CH3H H H H H ~CHCHCHoCHo—
34 NOQCH3CH3H H H H H H ~CHyCHOCH,CHp~
3 CLH H H H H H Cl 4<l ~CH,CH,OCHCHy~
3 CL H H H H H H H 4-80CHj CH3 HOCHoCHp~
Co 3. @ H H H H H H H 4=l H H
'::::' 38 NOpCH3CH3H H H H H 4<F; CHg  Colg
s 39 CH3CH3CH3H H H H H 4-80CoHg CoHg  CHHg
ot 40 C1L H H H H H H H 4<l CHj phenyl
AT 49 ClL H H H H H H H 4-50XH; CH3 phenyl
o 42 Cl H H H H H H H 4<1 CH3 benzyl
o 43 C1 H H H H H H H 4= H phenyl
4 Cl H H H H H H H 4 Et (CH3)oCHCH (CH3 )~
45 C1 H H H H H H H 4<1 CH3 cyclopentyl
e 4 Cl1 H H # H H H H 4=l H ~CH,CN
47 NOH H H H H H H 4<Fj3 CoHg . CoHg
I 48 ClL H H H H H H H 4-50CH3 CHj3 benzyl
49 C1l H H H H H H H 4-50CH3 CoHg  (CH3)oCHCH(CH3)-
50 C1 H H H H H H H 4-80CHj3 CHj3 cyclopentyl
S 59 CL H H H H H H H 460xH; CHy  HC C-CHy-
52 CLH H H H H H H 4=l CH3 N C-CHxCH-
53 CL H H H H H H H 4-50CH;3 CH3 N C-CHCHy-
oo
54 CL H H H H H H H 4<l ~CHyCHN-CHoCHo~
55 ClL H H H H H H H 4l CH3 O-CHCHy-
56 Cl H H H H H H H 4-S0CH3 CHj EO-CHLH-
57 NOpCH3CH3H H H H H 4l Colig CHy
58 CL H H H H H H H 4<l H HOCH,CHo=

- e e
Y
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TABLE I
(continued)
Camp.
M. R R' R2 R3 r4 RS R6 R7 RS RS9 r10
59 N, H H H H H H H 4l © Cofig Cotig
60 CH3 CH3 CH3 H H H H H 4-Br CoHg Colg
61 No,H H H H H H H 4l CHj OCH3
62 NOpH H H H H H H H CHj CCH3
63 C1 H H H H H H H 4<1 CoHg CoHg
64 NO,CH3CH3H H H H H H - CH3 CH3
65 NO,CH3CH3H H H H H H ci;  H
66 NOpCH3CH3H H H H H H CoHg CoHg
67 C1 H H H H H H H 4-S80LHj3 Cog CoHg
68 Cl CH3 CH3 oxo CH3 CH3 H  4-CH3S0, -CHCHO-CHyCHp~
69 NO, CH3 CH3 oxo CHy CH3 H H Cofig CoHig
OCH3

70 H CH3 CH3 oxo CH3 CH3 H H CHj CHCH

\mH3
Al H CH3 CHy oxo CHy CH3 #  4-Cl Colig CoHg

a) Prepared in Example III.

Herbicidal Screening Tests
As previously mentioned, the herein described campounds produced
in the above-described manner are phytotaxic compounds which are useful
and valuable in controlling various plant species. Selected canpounds of
this invention were tested as herbicides in the following manner.

Pre~emergence herbicide test. On the day preceding treatment,

seeds of seven different weed species are planted in loamy sand soil in
individual rows using one species per row across the width of a flat. The
weeds used are green foxtail (FT) (Setaria viridis), watergrass (WG)

(Echinochloa crusgalli), wild ocat (WO) (Avena fatua), annual morningglory
(AMG) (Ipamoea lacunosa), velvetleaf (VL) (Abutilon theophrasti), Indian
mustard (MD) (Brassica juncea) and yellow nutsedge (Y¥NS) (Cyperus
esculentus). Ample seeds are planted to give about 20 to 40 seedlings per
row, after emergence, depending upon the size of the plants.

— G i s i
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Using an analytical balance, 600 milligrams (mg) of the campound
to be tested are weighed out on a piece of glassine weighing paper. The
paper and campound are placed in a 60 milliliter (ml) wide-mouth clear
bottle and dissolved in 45 ml of acetone or substituted solvent. Eighteen
5 ml of this solution are transferred to a 60 ml wide-mouth clear bottle and
diluted with 22 ml of a water and acetone mixture (19:1) containing enough
polyoxyethylene sorbitan monolaurate emulsifier to give a final solution
of 0.5% (v/v). The solution is then sprayed on a seeded flat on a linear
spray table calibrated to deliver 80 gallons per acre (748 L/ha). The
1Q application rate is 4 1lb/acre ¢4.48 Kg/ha).

After treatment, the flats are placed in the greenhouse at a
temperature of 70 to 80°F and watered by sprinkling. Two weeks after
treatment, the degree of injury or control is determined by campatr ison

. o4 with untreated check plants of the same age. The injury rating from 0 to
*'" 15 100% is recorded for each species as percent control with 0% representing
AT o injury and 100% representing complete control.
FAEIE The results of the tests are shown in the following Table II.
| TABIE II
Pre-Emergence Herbicidal Activity
HA Application Rate -- 4.48 kg/ha
Y Cmpd.

No. FT WG WO AMG VL. MD ¥NS

1 80 90 0 30 700 ~8 ~80
e e 2 25 35 0 0 50 0 20
ferl 3 100 75 20 20 100 95 75
4 20 20 0 0 25 20 0
5 100 100 30 40 100 100 90
I 6 40 100 0 0 100 100 0
e 7 0 25 0 0 50 100 0
8 0 30 0 40 90 100 9
9 20 90 0 100 100 100 80
10 100 90 40 100 100 100 90
1 100 100 70 100 100 100 90
12 50 0 0 0 0 0 0
13 0 100 0 5 100 95 70
14 0 90 0 0 100 100 50
15 0 40 0 0 0 0 40
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TABLE II
, (continued)
Qnpd.

N. FI W& WO AMG VL MD ¥NS

16 100 100 100 100 100 100 80
17 9 100 8 100 100 100 80
18 100 100 9 50 100 100 80
19 100 100 30 100 100 100 80
20 100 100 80 100 100 100 80

21 0 65 0 25 100 90 80
22 100 100 S0 100 100 100 80
23 100 100 80 100 100 100 80
24 100 100 80 100 100 100 80
25 - 0 0 0 0 100 50 80

26 10 40 0 0 100 9 80
27 100 100 4C 100 100 100 80
28 100 100 20 50 100 100 80
29 100 100 S0 100 100 100 80
30 100 100 50 90 100 100 - 80

e 31 5 70 0 20 100 100 80
vl 3R 5 40 10 0 100 85 60
< o 33 5 5 10 0 0 0 20
et 34 100 100 95 75 100 100 80
s 35 100 100 10 75 100 100 80

', ' : 36 100 100 90 100 1i00 100 80
o 37 0 100 0 10 100 700 80
38 100 100 85 100 100 100 80

: -39 100 100 80 100 100 -100 80
e 40 0 80 0 5 9 9% 70

e 41 100 100 80 100 100 100 80

‘ 42 9% 98 10 100 100 100 80
¢ 43 0 0 0 5 10 20 O
el - 44 5 8 0 0 100 100 80
45 30 8 0 10 100 100 80

46 100 100 10 100 100 100 85
¢ 47 100 100 80 100 100 100 80
48 100 100 30 100 100 100 80
49 10 100 0 100 100 100 80
50 100 100 10 100 100 100 80

~rmp
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TABIE II
(continued)
Qnpd.

No. FT WG WO AMG VL - MD ¥NS

51 100 100 8 80 100 100 80
52 100 100 10 100 100 100 80
53 100 100 80 100 100 100 -
54 100 100 30 100 100 100 80
55 100 100 5 80 100 100 80

56 100 100 30 100 100 100 80
57 100 100 80 100 100 100 80
58 0 20 0 0 100 90 80
59 100 100 70 70 100 100 80
60. 100 100 0 5 100 100 80

68 100 100 100 100 100 100 80
69 100 100 100 100 100 100 80
70 100 100 95 100 100 100 80
7 100 100 100 100 100 100 80

(-) = Not tested.

AN Post-Emergence terbicide Test: This test is comducted in an

“:":: . identical manner to the testing procedure for the pre-emergence herbicide

,: ', test, except the seeds of the seven different weed species are planted 10-
S 12 days before treatment. Also, watering of the treated flats is confined

+«+ 5 to the s0il surface and not to the foliage of the sprouted plants.

o Table III.

Post-Emergence Herbicidal Activity
Application Rate -- 4.48 kg/ha

mm.
ot Nd. FT WG WO AMG VL #D ¥NS
1 80 100 20 100 100 100 50
2 65 50 0 40 75 75 15
3 50 60 10 50 100 100 60
4 0 20 10 25 50 40 0
5 % 70 50 40 8 80 60
6 20 60 0 35 100 100 30
7 10 60 0 50 50 90 0
8 50 40 20 50 100 100 80
9 0 100 0 100 100 100 80
0 9 100 30 50 65 70 65

_—_ " fThe results of the post-emergence herbicide test are reported in

e A R v A o S
D TR R S AP
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TABLE III
(continued)
anpd.
i No. FT WG WO AMG VL MD ¥YNS

11 100 100 70 100 100 100 80
12 10 0 0 10 40 10 0

13 0O 10 65 95 100 95 30
14 0 20 0 9% 95 80 30

| 15 0 20 0 9 9 80 10

16 1000 95 100 90 100 100 80
17 85 100 65 9 90 100 80
| 18 85 65 90 40 8 80 80
{ 1 100 106 80 9 90 100 80
; . 20 100 100 100 100 100 100 70

21 80 100 0 100 95 100 -
22 100 100 98 100 98 100 80
23 100 100 100 100 100 100 80
24 100 100 95 100 100 100 80

! 25 0O 10 0 10 50 20 10
IR 26 0 20 0 10 50 20 0
| B 27 100 100 90 100 100 100 70

28 100 100 85 100 100 100 80
29 90 100 50 100 100 100 70
30 100 95 50 1C0 100 100 70

31 80 70 - 0 70 100 100 0
32 30 60 0 10 50 80 30
33 30 50 40 20 50 10 30
34 100 8 8 9 90 9% 80
35 9 9 50 100 100 100 80

36 100 95 9% 8 98 100 80
37 0 50 0 30 8 50 30
38 100 99 100 95 80 100 80
39 100 100 100 90 100 100 30
40 10 75 0 25 100 100 0

41 100 100 100 100 100 100 -
42 30 100 20 100 100 100 0
43 0 0 0 5 0 0 0
44 10 90 0 80 100 100 30
45 80 100 0 100 100 100 30

46 100 100 85 100 100 100 -
47 100 100 100 100 100 100 70
48 60 80 50 50 8 8 30
49 10 80 30 50 80 80 30
50 50 80 30 50 8 9% 70

51 100 100 80 80 100 100 80
52 1000 100 10 100 100 100 80
53 100 100 80 100 100 100 -
54 100 100 30 100 100 100 80
55 100 100 5 80 100 100 80
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TABIE III
(continued)

i ' Qnpd.
' No. FI' WG WO AaMG VL MD YNS

56 9% 9% 80 100 100 100 80
57 8 80 8 50 8 90 40
58 10 30 20 10 9% 50 20
59 80 80 8 9 9 100 80
60 80 80 50 50 % 100 80

68 85 80 8 60 8 8 70
69 80 8 8 8 8 8 80
70 60 70 50 8 9 90 60
7 100 100 100 100 100 100 80

(=) - Not: tested.

/ Pre-Emergence Milti-Weed Herbicide Test

Several campourds were evaluated at an application rate of 1/2

' lb/acre (0.56 kg/ha) for pre-emergence activity against a larger number of
weed species.

Pre-Emergence Multi-Weed Herbicide Test
Several campounds were evaluated at an application rate of 1/2

5 1b/acre (0.56 kg/ha) for pre-emergence activity against a larger number of
weed species.

The process was denerally similar to the pre-emergence herbicide
test described above except that only 150 or 75 milligrams of test com=
pound were weighed out and the application rate was 40 gallons per acre.

10 Redroot pigweed (PW) amd curly dock (CD) were eliminated in this
test and the following weed species were added:

Grasses: downy brame Branus tectorum (DB)
annual ryegrass Ioliun mul tiflorum (ARG)
shattercane Sorghum bicolor (SKC)
broadleaf signalgrass Brachiaria platyphylla (BSG)
hemp sesbania Sesbania exaltata (SESB)
sicklepod Cassia dbtusifolia (SP)
cocklebur Xanthium sp. (CB)

%ﬂf‘“‘ .
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The results of the test are shown in Table IV.

TABIE IV
Pre~Emergence Milti-weed Herbicide Test
Application Rate - 0.56 kg/ha

Qupd.

No. DB #T ARG WG SHC WO BSG AMG SESB YL SP MD YNS CB
61 60 100 100 100 8 65 8 25 80 100 35 100 95 65
62 60100 75 80 75 20 70 25 90 100 0 100 50 50

63 - 25 25 100 - 30 0 5 25 50 100 25 - 0 20
64 - 35 30 60 50 20 0 20 50 60 30 - 35 100
65 - 100 60 80 60 20 0 25 35 50 0 - 0 0
66 -100 85 100 100 30 35 35 60 75 0 - 50 100
67 - 8 80 100 8 20 8 95 100 100 45 - - 100

(=) - Not tested.

Post-Emergence Milti-Weed Herbicide Test: This test is con-
ducted in an identical manner to the testing procedure for the post-
emergence herbicide test, except the seeds of the seven weed species used
in the pre-emergence multi-weed herbicide test were used and the seeds
were planted 10-12 days before treatment.  Also, watering of the treated

flats is confined to the soil surface and not to the foliage of the
sprouted plants.

The results of the post-emergence multi-weed herbicide test are
reported in Table V.

TABLE V

Post-Emergence Multi-Weed Herbicidal Activity
Application Rate — 0.56 kg/ha
G‘lm.
No. DB FT ARG WG SHC WO BSG AMG SESB VL SP Mb YNS CB
61 35 40 60 70 65 20 65 100 100 100 8 95 60 95

62 50100 75 100 75 20 8 40 80 90 0 35 20 20
63 - 0 0 90 20 0 75 100 100 100 30 - 10 50
64 - 35 0 60 40 20 20 55 65 100 0 - 0 100
65 - 40 20 50 50 0 25 50 60 85 0 - 20 25
66 -100 35 70 70 0 75 60 75 100 40 - 40 100
67 - 0 0 100 0 0 95 98 100 98 45 - . 40 95

(=) = Not Tested.




10

15

20

25

30

35

20

The campounds of the present invention are useful as herbicides
and can be applied in a variety of ways at various concentrations. In
practice, the campounds herein defined are formulated into herbicidal cam-
positions, by admixture, in herbicidally effective amounts, with the adju-
vants and carriers nommally employed for facilitating the dispersion of
active ingredients for agricultural applications, recognizing the fact
that the formulation and mode of application of a toxicant may affect the
activity of the materials in a given application. Thus, these active
herbicidal campounds may be formulated as granules of relatively large
particle size, as wettable powders, as emulsifiable concentrates, as pow-
déry dusts, as flowables, as solutions or as any of several other known
types of formulations, depending upon the desired mode of application.
These formmulations may contain as little as about 0.5% to as much as about
95% or more by weight of active ingredient. A herbicidally effective
anount depends upon the nature of the seeds or plants to be controlled and
the rate of application varies fram about 0.01 to approximately 10 pourds
per acre, preferably from about 0.02 to about 4 pounds per acre.

Wettable powders are in the form of finely divided particles
which disperse readily in water or other dispersants. The wettable powder
is ultimately applied to the soil either as a dry dust or as a dispersion
in water or other liquid. Typical carriers for wettable powders include
fuller's earth, kaolin clays, silicas and other readily wet organic or
inorganic diluents. Wettable powders normally are prepared to contain
about 5% to about 95% of the active ingredient and usually also contain a
small amount of wetting, dispersing, or emulsifying agent to facilitate
wetting and dispersion.

Hnulsifiable concentrates are homogeneous liquid campositions
which are dispersible in water or other dispersant, and may consist
entirely of the active campound with a liquid or solid emulsifying agent,
or may also contain a liquid carrier, such as xylene, heavy aramatic naph-
thal, isophorone and other nom-volatile organic solvents. For herbicidal
application, these concentrates are dispersed in water or other liquid
carrier and normally applied as a spray to the area to be treated. The
percentage by weight of the essential active ingredient may vary &ccording
to the manner in which the camposition is to be applied, but in
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comprises about 0.5% to 95% of active ingredient by weight of the herbici-
dal canposition.

Granular formulations wherein the toxicant is carried on rela-
tively coarse particles, are usually applied without dilution to the area
in which suppression of vegetation is desired. Typical carriers for gran-
ular formulations include sand, fuller's earth, attapulgite clay, bento-
nite clays, montmorillonite clay, vermiculite, perlite and other organic
or inorganic materials which absori or which may be coated with the toxi-
cant. Granular formulations normally are prepared to contain about 5% to
about 25% of active ingredients which may include surface-active agents
suwch heavy aromatic naphthas, kerosene or other petroleum fractions, or
vegetable oils; and/or stickers such as destrins, glue or synthetic
resins.

Typical wetting, dispersing or emulsifying agents used in agri-
cultural formulations include, for example, the alkyl and alkylaryl sul-
fonates and sulfates and their salts; polyhydric alcohols; polyethoxylated
alcohols; esters and fatty amines; and other types of surface-active
agents, many of which are available in commerce. The surface-active
agent, when used, normally comprises from 0.1% to 15% by weight of the
herbicidal composition.

Dusts, which are free-fiowing admixtures of the active ingredi-
ent with finely divided solids such as talc, clays, flours and other
organic and inorganic solids which act as dispersants and carriers for the

toxicant, are useful formulations for soil-incorporating application.

Pastes, which are homogeneous suspensions of a finely divided
solid toxicant in a liquid carrier such as water or oil, are employed for
specific purposes. These formulations normmally contain about 5% to about
95% of active ingredient by weight, and may also contain small amounts of
a wetting, dispersing or emulsifying agent to facilitate dispersion. For
application, the pastes are normally diluted and applied as a spray to the
area to be affected.
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Other useful formulations for herbicidal applications include
simple solutions of the active ingredient in a dispersant in which it is
canpletely soluble at the desired concentration, such as acetone, alkyl-
ated naphthalenes, xylene ard other organic solvents. Pressurized sprays,
typically aerosols, wherein the active ingredient is dispersed in finely-
divided form as a result of vaporization of a low hoiling dispersant sol-
vent carrier, such as the Freons, may also be used.

The phytotaxic compositions of this irwention can be applied to
the plants in the comventional manner. ‘Thus, the dust and ligquid camnposi-
tions can be applied to the plant by the use of power-dusters, boan and
hand sprayers and spray dusters. The canpositions can also be appl ied
fran airplanes as a dust or a spray or by rope wick applications because
they are effective in very low dosages. 1In order to moadify or contrnl
growth of gemminating seeds or emerging seedlimgs, as a typical example,
the dust and liquid campositions can be applied to the so0il according to
conventional methads and can be distributed in the soil to a depth of at
least 1/2 inch below the =0il surface. It is not necessary that the phy-
totaxic compositions be mechanically admixed with the soil particles since
these canpositions can also be applied merely by spraying or sprinkling
the surface of the soil. The phytotaxic canpositions of this invention
can also be applied by addition to irrigation water supplied to the field
to be treated. This methad of application pemnits the penetration of the
canpositions into the soil as the water is absorbed therein. Dust campo-
sitions, granular campositions or liquid formulations applied to the sur-
face of the soil can be distributed below the surface of the s0il by con-

ventional means such as discing, dragging or mixing operations.

EMULS IF JABIE CONCENTRATE FCRMULATIONS

General Fomula with Ranges Specific Fomula
Herbicidal canpound 5-55 herbicidal campound 24
surfactant(s) 5-25 proprietary blerd of oil- 10
solvent(s) 20-90 oluble sul fonates and
T00% polyoxyethylene ethers
polar solvent 27
petroleun hydrocarbon 39

T00%




Mt——— M

herbicidal campound
wetting agent
dispersing agent
diluent(s)

herbicidal canpound
binding agent
diluent(s)

herbicidal canpound
surfactant(s)
suspending agent(s)
antifreeze agent
antimicrobial agent
antifoan agent
solvent

WETTABLE FOWDER FCRMULATIONS

3-90
0.5-2
1-8

8.5-87
1003

herbicidal canpound 80
sadium dialkyl naphthalene 0.5
cul fonate

scdium ligrosul fonate 7
attapulgite clay 12.5
} 100%

EXTRUDED GRANULAR FCORMULATIONS

1=20

0-10
70-99
100%

herbicidal campound 10

lignin sul fonate 5

calciun carbonate 85
700%

FIOWABIE FCORMULATIONS

20-70
1-10
0. 05-1
1-10
1-10
0.1-1
7.95-77.85

herbicidal canpound 45
polyoxyethylene ether 5
attagel 0.05
propylene glycol 10
1,2-benzisothiazol ine-3-one 0. 03
sil icone defoamer 0.02
water 39.9

The phytotoxic compositions of this inwention can also contain

other additives, for example, fertilizers, other herbicides and other

pesticides, used as adjwant or in cambination with any of '"he above-

described adjuwants.

Fertilizers useful in camnbination with the active

ingredients include, for example, ammonium nitrate, wrea amd superphos-

- phate.
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. ihe claims defining the invention are as follows:
| 1. A compound of the formula

wherein
R is halogen, Cq1-Cy alkyl, C1-Cp alkoxy, nitro; cyano: Cq1-Cy halo-
alkyl, or RASOp— wherein n is 0 or 2 and RA is Cq-Cy alkyl;
5 R! is hydrogen or Cy—C4 alkyl;
! R? is hydrogen or C1-C4 alkyl; or )
R! and R2 together are alkylene having 2 to 5 carbon atams;
R3 is hydrogen or C1-C4 alkyl;
‘:“f R4 is hydrogen or C1-C4 alkyl; or
Lt 10 R3 and R4 together are oxo;
oo R> is hydrogen or C1-C4 alkyl;
s R6 is hydrogen or C1—C4 alkyl; or
RS and RO together are alkylene having 2 to 5 carbon atoms;
R7 and R8 independently are (1) hydrogen; (2) halogen; (3) C1-C4
15 alkyl; (4) C1—C4 alkoxy: (5) trifluoromethoxy; (6) cyano; (7) nitro; (8)
C1—C4 haloalkyl; (9) RPSO,- wherein n is the integer 0, 1 or 2; and RP is
(a) C1—C4 alkyl; (b) Cy=C4 alkyl substituted with halogen or cyano; (c)
: phenyl; or (3) benzyl; (10) -NRCRE wherein RC and R3 independently are
| F I hydrogen or C1—C4 alkyl; (11) ReC(0)~ wherein R® is C1-C4 alkyl or
20 Cqy—=C4 alkoxy; (12) SOzNRCRd wherein RC and RA are as defined; or (13)
-N(RC)C(0)R wherein RC and R are as defined;
:{=‘:' R? is hydrogen or C1-C4 alkyl, R10 is (a) hydrogen; (b) C1—Cg
I alkyl, (c) C4—Cg cycloalkyl, (d) substituted C1-Cg alkyl, (e) phenyl; (f)
! substituted phenyl; (g) Cy—Cg alkoxy; (h) benzyl; (i) phenethyl; (j) C1—C4
25 alkyl-C(0)-; (k) Cy—C4 alkyoxy-C(0)-; (1) Cp—Cg alkenyl; or (m) Co~Cg
alkynyl;jgné R? and R10 together form a heterocyclic ring with the nitro-
gen to which they are attached containing 0, 1 or 2 additional hetero
atoms (nitrogen, sulfur or oxygen).

- g

25
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20

“n

25

25

2. The campounds of Claim 1 wherein R is chlorine, bromine, Cq-
Cy alkyl, Cq—Cy alkoxy, cyano, nitro, Cq—Cy alkylthio or Cy-Cy alkyl-
sulfonyl; R! is hydrogen or methyl; R2 is hvdrogen or methyl; R3 is hydro-
gen or methyl; R4 is hydrogen or methyl; RO is hydrogen or methyl; R6 is
hydrogen or methyl; R7 and R8 independently are (1) hydrogen; (2) halogen;
(3) Cq-C4 alkyl; (4) Cq-C4 alkoxy; (5) trifloromethoxy; (6) cyano; (7)
nitro; (8) Cq=C4 haloalkyl; (9) RPSO,- wherein n is the integer 0, 1 or 2;
and RP is (a) C1-C4 alkyl; (b) Cq—C4 alkyl substituted with halogen or
cyano; (c) phenyl; or (d) benzyl; (10) -NRCRA wherein RC and 23 indepen-
dently are hydrogen or Cy—C4 alkyl; {11} R®C(0)- wherein R® is C1-C4 alkyl
or C1-Cy alkoxy; (12) SOoNRCRY wherein XC and KA are as defined; or (13)
~N(RC)C(0)RA wherein RS and RA are as defined; and R? is hydrogen or
methyl and. R10 is (a) hydrogen; (b) C1—Cy alkyl; (c) cyclohexyl; (d) C1-Cq4
alkoxy; (e) phenyl; (£) benzyl; (g) phenethyl; (h) allyl or R and R10
together with the nitrogen atam to which they are attached form a morpho-
lino, pyrrolidino or thiazolidino ring.

3. The compounds of Claim 2 wherein R7 and R8 are independently
are hydrogen; chlorine; fluorine; bromine; methyl; methoxy; trifluoro-—
methoxy; cyano; nitro; trifluoramethyl; Rbson; wherein n is the integer 2
and RP is methyl, chloromethyl, trifluoromethyl, cyanamethyl, ethyl, or
n-propyl; -NR°RE wherein RC and RG independently are hydrogen or C1-Cy4
alkyl; REC(0)~- where R® is Cq~-C4 alkyl or Cy—C4 alkoxy or SONRCRA wherein
RC and RA are as defined and R’ is in the 3-position.

4, The compound of Claim 2 wherein R7 is hydrogen and R8 is
hydrogen, chlorine, bramine, fluorine, trifluoramethyl or Rbsoz wherein
RP is C1-C4 alkyl.

5. 'g}e Qg_:ethod of controlling undesirable vegetation comprising
applying to the )(&:e where control is desired, an herbicidally effective
amount of a compound described in Claims 1, 2, 3 or 4.
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6. The method of Claim 5 wherein R is chlorine, bromine, C]—C2

alkyt, C]—C2 alkoxy, cyano, nitro, C]—C2 alkylthio or C]—C2 alkylsulfonyl;

3

R] is hydrogen or methyl; R2 is hydrogen or methyl; R” is hydrogen or

methyl; R4 i's hydrogen or methyl; R5 is hydrogen or methyl; R6 is hydrogen
or methyl; R7 and R8 independently are (1) hydrogen; (2) halogen; (3)
C]—C4 alkyl; (4) C]—C4 alkoxy; (5; trifluoromethoxy; (6) cyanc; (77

nitro; (8) C]—C4 haloalkyl; (9) R SO - wherein n is the integer 0, 1 or

2; and Rb is () C]—C4 alkyl; (b) C C4 alkyl substituted with halogen

or cyano; (c) phenyl; or (d) benzyl (10) —NRCRd wherein R® and Rd
independently are hydrogen or C] C4 a]ky]d (11 R8c(0)- whegein R® is
C1 C alkyl or C] C a1koxy, (12) SO NRERY wherein R® and R® are as
def1ned or (13) —N(R )C(O)R where1n R® and R

d are as defined: R9 is
hydrogen or methyl and R]o is (a) hydrogen; (b) C]—C2 alkyl; (c)

o o s cyclohexyl; (d) C C4 alkoxy; (e) phenyl; (f) benzyl; (g) phenethyl;

9 10

e oo (h) allyl or R and R~ together with the nitrogen atom to which they
o se are attached form a morpholino, pyrrolidino or thiazolidino ring.

D 7. An herbicidal composition comprising an herbicidally active
+ '+ compound of the structural formula

wherein
R is halogen C] C alkyt, C C alkoxy, nitro; cyano; C]—C2
haloalkyl, or R® SO - where1n n is 0 or 2 and R% is C] C2 alkyl;
] is hydrogen or C] C alkyl;
2 is hydrogen or C]—C4 alkyl; or
; and R2 together are alkylene having 2 to 5 carbon atoms;

is hydrogen or Cl—C4 alkyl;

R
R
R
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is hydrogen or C]—C4 alkyl; or
and R4 together are oxo;
is hydrogen or C]—C4 alkyl;
is hydrogen or C]-C4 alkyl; or
and R6 together are alkylene having 2 to 5 carbon atoms;
and R8 independently are (1) hydrogen; (2) halogen; (3)

C]—C4 alkyl; (4) C C alkoxy; (5) trifluoromethoxy; (6) cyano; (7) n1tro
(8) C]—C4 haloalky] (9) RbSO - wherein n is the integer 0, 1 or 2; and R
is (a) C]—C4 alkyl; (b) C] C a]kz] substituted w1tg halogen or cyano; (c)
phenyl; or (d) benzyl; (10) —NR RY wherein R® and R independently are
hydrogen or C] C alkyl; ¢11) R €c(0)- wherein R® is C C alkyl or

C] Cé a]kOXﬁ, (12) SO NRCRd wgere1n R and Rd

-N(R™)C(O)R™ wherein R and R

S Pt s wmeT

are as def1ned or (13
are as defined;

alkyl-C(0)-; (K) - 6 alkyoxy-C(0)-; (1) C2 6 alkenyl; or (m) CZ'CG
alkynyl; or R and R] together form a heterocyclic ring with the
Yy nitrogen to which they are attached containing O, 1 or 2 additional hetero
atoms (nitrogen, sulfur or oxygen) and an inert carrier therefor.
8. The composition of Claim 7 wherein R is chlorine, bromine,
) C]—C2 alkyl, C]—C2 alkoxy, cyano, nitro, C —C2 alkylthio or C]-C2
e alkylsulfonyl; R] is hydrogen or methyl; R™ is hydrogen or methyl; R3 is
':‘::' hydrogen or methyl; R4 is hydrogen or methyl; R5 is hydrogen or methyl; R6
is hydrogen or methyl; R7 and R8 independently are (1) hydrogen; (2) halogen;
PR (3) C]-C4 alkyl; 4 C]—C4 alkoxy; (5) trifluoromethoxy; (6) cyano; (7)
':"‘f nitro; (8) C]—C4 haloalkyl; (9) RbSOn- wherein n is the integer 0, 1 or 2;
Y .l and Rb is (a) C]—C4 alkyl; (b) C]—C4 alkyl substituted with halogen or
T cyano; (c¢) phenyl; or (d) benzyl; (10) -NRCRd wherein R® and Rd
: independently are hydrogen or C] C4 alkyld (1) R®c(0)- whege1n R® 1s
C] C4 alkyl or C]-Cé alkoxy; (12) SO QR RY wherein R® ang R™ are as defined;
or (13) -N(R®)C(O)RY wherein R® and R are as defined; R” is hydrogen or
methyl and R]0 is (a) hydrogen; (b) C] C alkyl; (c) cyclohexyl; (d) C
alkoxy; (e) phenyl; (f) benzyl; (g) phenethy] C¢h) allyl or R9 and R
together with the nitrogen atom to which they are attached form a

morpholino, pyrrolidino or thiazolidino ring.

e R? is hydrogen or C,-C4 alkyl, RO is (a) hydrogen; (b C,-C¢ alkyl,
St (c) C4-C cycloalkyl, (d) substituted C,-Co alkyl, (e) phenyl; (f)
RS substituted phenyl; (g) C]-C6 alkoxy; Ch) benzyl; (i) phenethyl; (J) C]-C4

o -Cq4

TMR/976u
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9. The composition of Claim 7 wherein R® and R8 are
independent'y hydrogen; chlorine; fluorine; bromine; methyl; methoxy;
trifluoromethoxy; cyano; nitro; trifluoromethyl; R”SOn- wherein n is
the integer 2 and Rb is methyl, chloromethyl, trifluoromethyl,
cyanomethyl, ethyl, o n-propyl; -NRCRd wherein R® and Rd
independently are hydrogen or C]-C4 alkyl; REC(0)- where R® is C -C4 alkyl
or C]-C4 alkoxy or SOZNRC wherein R® and Rd are as defined and R" is in
the 3-position.

10. A compound of the formula as set out in Claim 1 substantially as
hereinbefore described with reference to any one of the Examples.

7

DATED this SEVENTH day of NOVEMBER 1989
Stauffer Chemical Company

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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