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1
ANILIDE HERBICIDE DERIVATIVES

FIELD OF THE INVENTION

This invention relates to novel anilide herbicide de-
rivatives which exhibit good control of broadleaf weeds
and safety to important crops at low application rates.

BACKGROUND OF THE INVENTION "

N-aryl-3,4,5,6 tetrahydrophthalimides are known to
be useful as herbicides. See, for example, U.S. Pat. No.
4,001,272 and Japanese published patent application No.
54019965 published July 12, 1977.

Herbicidal tetrahydrophthalimides substituted at the
Cs position by, among others, alkoxy, amino, carboxyl,
or thio functions have been disclosed in European pub-
lished patent applications No. 061741 published Oct. 6,
1982 (Sumitomo), No. 049508 published Apr. 14, 1982
(Mitsubishi) No. 077438 published May 4, 1983 (Mii-
subishi), No. 083055 published July 6, 1983 (Sumitomo),
No. 126419 published Nov. 28, 1984 (Sumitomo), and
Japanese application No. 9155358 published Sept. 4,
1984 (Sumitomo).

SUMMARY OF THE INVENTION

In its broad aspect the invention relates to novel ani-
lide compounds, herbicidal compositions containing the
same, and processes for their preparation and use. The
compounds of this invention can be represented by the 3
following generic formula:

20

25

Ry
35

Ry

R3
40

wherein the various substituents are defined hereinafter.

DETAILED DISCUSSION OF THE INVENTION

This invention relates to anilide compounds havmg
the structure:

Ry

50
Ry

R3
wherein: 3

R; and R; contain not more than 10 aliphatic carbon
atoms and are independently:

hydrogen, halogen, Ci-C3) alkyl, (C1-C3) alkoxy,
triffluoromethyl,

phenoxy or benzyloxy, either of which may be substi-
tuted by halogen, lower alkyl, lower alkoxy, cyano,
nitro, alkylthio, or haloalkyl groups;

R3is a substituted heteroatom or a substituted carbon
atom, or a substituted or unsubstituted, branched or 65
straight chain containing 2 or more carbon atoms or
heteroatoms in any combination;

Z is:

5

2
w w w
X w X w b w
Rog
N— N—, or N~
NV
R
\ \ 2N
(o] o [8)
wherein:
Rz4and Rzs  : independently C1-Cg alkyl, alkenyl,
or alkynyl;

W contains not more than 10 aliphatic carbon atoms

and is:

alkoxy, cycloalkoxy,

alkenyloxy, alkynyloxy, ‘cycloalkenyloxy, alkylthio,
alkenylthio, alkynylthio, cycloalkylthio, cycloaike-
nylthio,

alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,

haloalkoxy, haloalkylthio,

alkoxyalkoxy, alkylthioalkoxy (e.g, —OCH,SCH3),
alkoxyalkylthio, alkylthicalkylthio, cyanoalkoxy,
alkylcarbonylalkoxy,

alkylcarbonylalkylthio,

phenoxy, phenoxycarbonylalkoxy, phenylcarbonylalk-
oxy, or phenylcarbonylalkylthio

wherein the phenyl! ring in each may be substituted by

one or more halogen, lower alkyl, lower alkoxy, cyano,

nitro, alkylthio, or haloalkyl groups in any combination,

amino which may be substituted by up to two alkyl,
alkenyl, alkynyl, phenyl, or phenyl substituted by one
or more halogen, lower alkyl, lower alkoxy, cyano,
nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkoxy wherein the amino group may be
substituted by up to two alkyl, alkynyl, phenyl, or
phenyl substituted by one or more halogen, lower
alkyl, lower alkoxy, cyano, nitro, alkylthio, or haloal-
kyl groups,

aminocarbonylalkylthio wherein the amino group may
be substituted by up to two alkyl, alkenyl, phenyl, or
phenyl substituted by one or more halogen, lower
alkyl, lower alkoxy, cyano, nitro, alkylthio, or haloal-
kyl groups,

a five or six-member ring containing one or two oxygen,
nitrogen, or sulfur atoms; and
X contains not more than 10 aliphatic carbon atoms

and is halogen, hydroxy, alkylcarbonyloxy, alkoxycar-

bonyloxy, alkylcarbonylthio, alkoxycarbonylthio, alk-

oxy, alkenyloxy, alkynyloxy, amino, alkylamino, dial-

kylamino, mercapto, alkylthio, alkenylthio, alkylsulfi-

nyl or alkylsulfonyl.

In the above formula, Rj is preferably
R¢ O
] 10
—C—ORs or ==C=C—C—OR4
wherein:

R4 contains not more than 10 aliphatic carbon atoms
and is:

hydrogen, Ci~Cjyo alkyl, alkenyl cycloalkyl, cy-
cloalkenyl, or alkynyl,

alkoxycarbonylalkyl e.g., —CH2CO:Et), alkoxycar-
bonyl (e.g.,
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I
—C—OCH3),

alkylcarbonyl alkenylcarbonyl, alkynylcarbonyl, cy-
cloalkylcarbonyl,
phenyl, phenylcarbonyl or phenoxycarbonyl wherein

the phenyl ring of each may be substituted by one or )

more halogen, lower alkyl, lower alkoxy, cyano, nitro,
alkylthio, or haloalkyl groups, and

Rs and Rg are independently hydrogen or Ci-Cj3
alkyl.

R3 can also be —ORy4, wherein Ry is as defined
above.

R3 can also be

AW
g
—P

N
w

wherein
A is oxygen or sulfur and W is as defined above.
R3 can also be

(?)n
—S--R4 or —ﬁ—om

wherein n is an integer from 0-2 and R4 as is defined
above.
R3 can also be

] il
==NR7Rg, —NH—C—Ry4, —NHOR4, —NH—C—OR4,

i i T o
«=NH=C-=NHRg, =~NH=-C-=~NRgR 0, ""NH—C—N\ ,

Ry2

Ris
/7

N\
Ris

1
—NH—(I:—C—N

Ry

wherein

Ry is as defined above, and wherein:

R7and Rg are independently hydrogen, C;-Cg alkyl,
alkenyl, alkynyl, cycloakyl, mono-or dialkylaminocar-
bonylalkyl or, taken together, Ry and Rg form a five- or
six-membered heterocyclic ring containing one to three
oxygen, nitrogen, or sulfur atoms in any combination;

Ro and Rjp are independently hydrogen, Ci-Ca alkyl

or, taken together, Rg and Rjg form a five- or six-mem- 60

bered ring;

Ry; is Ci-C3 alkyl;

Rz is hydrogen or Ci-Caalkyl;

Rj3 and Rj4 are independently hydrogen or C1-C3
alkyl; and

Ris and R are independently hydrogen, C;-C;3 al-
kyl, or Ci-Cj3 alkoxy;

Rj3 can also be

Ri7

5 Ris

wherein
Ri7and Rjgare independently hydrogen C;-Cgalkyl,
or halogen; and
Y contains not more than 10 aliphatic carbon atoms
and is: :
hydrogen, halogen, cyano, alkyl, cyloalkyl, cycloal-
kyl alkyl, alkenyl, cycloalkenyl, cycloalkenyl alkyl,
alkynyl,
alkoxy, alkenyloxy, alkynyloxy, cycloalkyioxy, cy-
cloalkenyloxy,
alkoxycarbonylalkoxy, alkoxycarbonylalkylthio, al-
koxycarbonyloxy, alkoxycarbonylamino, alkylthiocar-
bonyloxy, alkylaminothiocarbonyloxy,
haloalkoxy, haloalkylthio, alkoxyalkoxy, alkylthi-
oalkoxy, alkoxyalkylthio, alkylthioalkylthio,
cyanoalkoxy, alkylcarbonylalkoxy,
cycloalkoxycarbonylalkoxy, alklycarbonylalkylthio,
alkoxycarbonylalkylamino, alkoxycarbonylalkyl al-
kylamino,
alkylsulfinyl, alkyisulfonyl,
alkoxycarbonylalkylsufinyl, alkoxycarbonylalkylsul-
fonyl, alkylcarbonylalkylamino,
phenoxy, phenylthio, phenylcarbonylalkoxy, phe-
noxycarbonylalkoxy, phenylcarbonylalkylthio, phenox-
ycarbonylalkylthio, or phenylcarbonylalkylamino
wherein the phenyl ring in each may be substituted by
one or more halogen, lower alkyl, lower alkoxy, cyano,
35 nitro, alkylthio, or haloalkyl groups,
phenylsulfinyl or phenylsulfonyl wherein the phenyl
ring in either may be substituted by one or more halo-
gen, lower alkyl, lower alkoxy, cyano, nitro, alkylthio,
or haloalkyl groups,
40 amino substituted by one or more alkyl, alkenyl, alky-
-~nyl, phenyl, or phenyl substituted by one or more halo-
gen, lower alkyl, lower alkoxy, cyano, nitro, alkylthio,
or haloalkyi groups,
aminocarbonylalkoxy wherein the amino group is
45 substituted by one or more alkyl, alkenyl, phenyl or
phenyl substituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or haloalkyl
groups,
aminocarbonylalkylthio wherein the amino group is
50 substituted by one or more alkyl, alkenyl, phenyl, or
phenyl substituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or haloalkyl
groups,
aminocarbonylalkylamino wherein each of the amino
35 groups is independently substituted by one or more
alkyl, alkenyl, alkynyl, phenyl or phenyl substituted by
one or more halogen, lower alkyl, lower alkoxy, cyano,
nitro, alkylthio, or haloalkyl groups, .
or any of the following functional groups:

2

o

25

0
C—OR1j9 CN C==R3i
Cl{ Cl{ Cl{
==CR20 s T UR20 s T LUR20 »
65 AN N N
ﬁ—Ong (|:—0R19 C=0Ry9
[o]



wherein:
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-continued

C~NR22R723
/

C—NR22R23
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Ry9 is C1-Cs alkyl, cycloalkyl, alkenyl, alkynyl, or

cycloakenyl;

6

Ra0 and Rj1 are independently hydrogen, C;-C;g al-
kyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl, phenyl,
or phenyl substituted by one or more halogen, lower
alkyl, lower alkoxy, cyano, nitro, alkylthio, or haloalkyl
groups, )

R22 and Rjy3 are independently hydrogen, C1-Cs al-
kyl, cycloalkyl, alkenyl, alkynyl, or cycloalkenyl;

or wherein Y is any five- or six-membered heterocy-
cle containing from one to three oxygen, nitrogen, or
sulfur atoms.

The novel anilide herbicides of this invention are
illustrated by, but not limited to, the compounds shown
in the following charts A-C. '

CHART A
w R;
X w
N Ry
\
(o] R3
X w R; Ry R3
a OCH;3 F cCl ~OCH(CH3)
a OCHj F Cl —CH,OCH(CH3),
Cl OCH;3 F Cl —CO;CH3
e OCH3 F i
=-P(OCHj3)2
Cl OCH; F Cl
—OCH>CO:
a OCH; F —CH=CHCO,CH3
Ci OCH;3; F Cl CH,CH3
—NHCHCONHCH(CH3);
Cl OCH;3 F Cl - CH20CH,CO2CHj3
Cl OCH;3 F d -~CH,;SCH,CH, -
cl OCH3 F a —SCH2CO;CH3
Cl OCH3 F Cl ~--SCH,CHj3
a OCH; F Cl —CH,0CH,C=CH
OH OCH; F Cl —OCH(CHz)2
OH OCH; F C —=CH;O0CH(CH3)2
OH OCH; F C ' ~C0,CHj3
OH OCH3 F q i
—P(OCH3),
? OCH;3 F C —QCH(CH3)2
—OCCH;
?l) OCH; F =—CH;0OCH(CH3);
—QCCHj3
¢ OCH3 F a —CO3CH;
—Q0OCCH;
ﬁ OCH;3 F Cl 0
—OCCH; —P(OE1);
i OCH; F C --QCH(CH3)2
~QCOCH;
OCH; F Cl —CH;0CH(CH3)

]
—OQCOCH3
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CHART A-continued
X w
N
A\
o]
X w R; Ry R3
0 OCH3 F ~—QCH(CH3)2
—SCCH,;CH3
" OCH;3 F C =QCH(CH3);
—=SCOCH;CH3
~=OCH3 OCH3 F C —=QCH(CH3)2
—0OCH;3 OCH3 F Cl —CH,O0CH(CH3)2
-—OCH3 OCH3 F Ci -CO0,CH;
—QOCH;3 OCH3 F C 0
—P(OCH3);
—QOCH;CH=CH; OCH;3; F Cl ~QCH(CH3z)2
—QOCH;C=CH OCHj3 F C =—0OCH(CH3)2
—OQCH;C=CH OCH3 F C = CHOCH(CH3),
- NH; OCHj3 F Cl —=OCH(CHj3),
—NH; OCH;3 F Cl ==CH,0CH(CH3);
—NHCH; OCH3 F a —OCH(CH3)2
—N(CH3), OCH3 F Cl -—QCH(CH3)2
—N(CHs)y OCH3 F Cl —CH20CH(CH3)2
—SH OCHj3 F C —QCH(CH3);
-=8CH3 OCH3 F Cl ~=QCH(CHz)y
—=SCH3 OCH3 F Cl -=CHOCH(CH3)2
=SCHj3 OCH3 F <l =CO,CH3
=SCHj3 OCH3 F C 0
-=P(OCH3)2
-SCH;CH=CH; OCH;3; F C ~=0OCH(CH3)2
0 OCHj3 F CI —OQCH(CHj3),
—==SCH;CH3
~S0,CH,CH3 OCHj3 F C =QCH(CH3)2
Cl =—0OCH,CH,0— F Cl ~OQCH(CH3)2
Cl ~=0OCHCH;0— F Ci =CH,0CH(CH3)2
Ci -=0OCH;CH0— F Cl -CO,CH3
Cl -=0OCH;CH;0~ F Ci 0
—P(OCHz3)2
Cl —~SCH;CH,S— F Ci ~=QCH(CH3)2
Ci —SCH)CHS— F C ~CH,0CH(CH3)2
Cl ~=SCH;CH,S— F Cl =-=C0,CH3
Ci ==S8CH,CH,S~ F C -
=P(OCHz)2
Cl1 —=QCH,CH=CH; F Cl =QCH(CH3),
Cl =0OCH;C=CH F C =CH20CH(CH3)2
Cl ==SCH;CH3 F Cl =0CH(CH3)2
Cl ~=SCHCH3 F C =CHO0CH(CH3)2
Cl -=SCHyCHj3 F C ==CO0CHj3
Cl —SCH,CHj; F C h
=P(SCH2CH3)2
~=SCH,CHj3 —SCH,CH3 F C =QCH(CH3)2
—SCH)CHj3 -~~SCH,CHj3 F C ==CH,OCH(CH3)2
—SCH,;CH3 ~~SCH,CH3 F C ==C0yCH;
Cl NH3 F C ==QCH(CH3)2
Cl ~=N(CH3)2 F Cl =—=QCH(CH3)2
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CHART A-continued
X w
N
A
(o]
X w R; R R3
Cl ~—OCH,CO,CH3 F C —QCH(CH3),
Cl —QCH;CO,CH3 F C —CH,0CH(CHz),
Cl ~-SCHCO,CH;3 F Cl —OCH(CH3),
Cl - NHCH,;CO,CH3 F Ci —OCH(CH3)2
cl —OCH;CH;Cl F Cl —CH0CH(CH3);
Cl —SCH,CH,Cl F c —CO,CHj3
Cl —QOCH,0CH;3 F Q ~—OCH(CH3);
Cl —OCH;SCH3 F (1 =CH;0CH(CH3);
Cl —SCH,CH,0CH3 F Cl =—QCH(CH3);
Cl —SCH;CH,SCH3 F Cl —OCH(CH3)2
Cl —OCH;CH,CN F Cl ~CH,0CH(CHj3),;
Cl 0 F ~QCH(CH3);
--QCH2CCH;3
Cl 0 F Cl —OCH(CH3),
~~SCH2CHCCH3
Cl —NHCH;CH;NH— F Cl =—OCH(CHz3);
Cl —NHCH,CH;NH~ F Cl —CH;0CH(CH3)2
Cl ~—OCHCH,S— F a —OCH(CH3)2
Ci —OCH;CH,;8— F ~—CH,0CH(CH3),
Cl =~OCH;CH 8~ F Cli —CO;CH3
Cl -~—OCH,;CH,S— F
=QCH2CO»
Cl —OCH;CH;NH~ F C —-QCH(CH3),;
Cl ~—OCH;CH;NH~— F Ci ~CH,0CH(CH3);
Cl -—NHCH,;CH,;S— F C -QCH(CHa)2
Cl —NHCH,CH;S~~ F C —CH;0CH(CH3)»
Cl ~-OCH,CH3 H C —OQCH(CH3)2
Cl =—QOCH,CH3 H Cl —CH,0CH(CH3)2
Cl ~—OCH2CH3 H Cl =—CO;CH;CHj3
c ~OCH;CH3 Cl Cl ~~QCH(CH3)2
(o] —OCH;CH3 Cl Cl ~—~CH;0CH(CH3)2
Cl —OCH;CH3 Cl Ci —CO,CH,CH3
Cl ~—OCH;CH3 Cl Cl ?
—CH=CH—C—OEt
Cl --OCH,CHj3 Cl C
i
=QCH;C—0
Ci --QOCH;CH,0— Cl Ci ~—QCH(CH3)2
Cl ~—OCH;CH,0—~ Cl Cl —CH0CH(CH3)2
Cl —OCH;CH,;S— Cl -Cl —OCH(CH3),
Cl —SCH;CH,8— Cl Cl —QCH(CH3)2
Cl —SCHCH,S— cl c —CH,;0CH(CHj);
Cl ~—OCH;CH3 F H ~~OCH(CH3),
Cl -=QCH,CH3 F H -=CH,;OCH(CH3)2
Cl ~OCH,CH3 F H ~—CO,CH;
Ci ~—OCH;CHj3; F H
. Il
—QCH;C—0
Cl —OCH;CH3 F H —CH=CH—CO,CH3
Cl —OCH,;CH3 F F —QCH(CH3);
Cl -=QOCH,CH3 F F ~-CH,0CH(CH3),
Cl —OCH;CH3; F F —CO,CHj3
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CHART A-continued
w R
X w
N —Rz
A\
[o] R3
X w R; Rz R3
Cl ) ~—QCH;CHj3 F Br —OQCH(CH3)2
Cl --OCH,CH3 F Br
_.ocmcol—O
Cl —QCH;CH3 F Br —CH;0CH(CH3),
Cl —OCH;CHj3 F C ~-CH;C=CH
Cl ~-OCH2CH3 F C
_CﬂzoO
Cl —OCH;CH3 F Cl —CH;0CH;C=CH
Cl —QCH,CH3 F Cl ==CH,0Ph
Cl =0OCH2CH3 F Cl —CHF,
Cl ==0OCH;CHj3 F Cl —CH;Br
Cl —OCH;CH3 F Cl —CF3
Cl --QCH;CH3 F Cl Cl
Cl -—O0OCH;CH;3 F C Ci
e
--CHO Cl
Cl ~—QCH;CH3 F C O CH;CHj3
. i/
-—P
OCH,CHj3
Cl =—QOCH,CHj3 F Cl O CHy
W/
-—P
CH3
(o] —~0OCHCH3 F Ci ﬁ
—NH—C—CH(CH3)2
Cl —QCH,CH3 F C ~—NHCO,CH,;CH3
Cl ==0QCHCH3 F <l -~—-NHOCH;CH3
Cl —QCH;CHj3 F Cl (o] CH3
7
~=NH-—C—N
CH3
Cl OCH3 F C —CH2CH(CO2CH2CH3)2
Ci OCH3 F Cl —CH;CH(CN)(CO2CH3)
Cl OCH3 F C - CHCH(COCH3)(CO,CH3)
Cl OCH;3 F Cl -=CH2CH(CON(CH3)2)2
Cl OCHj3 F CHj; ~~QCH(CH3);
Cl OCHj3 F OCH; ~—QCH(CHj3),
Cl OCH;3; F OPh ~—~QCH(CH3)2
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CHART A-continued
w Ry
X w
N Ry
S
(o] R3
X w R; Ry R3
Cl OCH3 F Cl ~~OCH(CH3)2
-0 Cl
Cl OCHj3 F —OCH;Ph =—QCH(CHj3)2
Cl OCHj3 F CF; —QCH(CH3a),
CHART B
w Ry
X w
N Ry
N <
N
(o] R3
X w Ri Ry R3
Cl OCH;CH3 F Cl —OCH(CH3):
Cl OCH,;CHj; F Cl —CH,OCH(CHa);
Cl OCH;CH;3 F Cl1 —CO;CHj3
Cl OCH;CH3 F q 0
—P(OCH2CH3)2
Cl OCH,CH;3 F C
—0OCH;CO»
Cl OCH;CH3 F Cl —CH==CHCO,CHj3
Cl OCH;,;CHj F Cl (|3H2CH3
~NHCHCHNHCH(CH3)2
Cl OCH;CH; F Cl —CH;0CH;CO,CH,C=CH
Cl OCH;CH3 F Cl —CH;SCH;CH3
Cl OCH,CH3 F Cl —=CH;OCH;C=CH
OH OCH,CH3 F Cl -—OCH(CH3)2
OH OCH;CH3 F Cl —CH;OCH(CH3)
OH OCH;CH;3 F Cl1 —CO,CH,CH;3
0 OCHCH3 F C1 —OCH(CHz3):
—OCCH;3
h OCHCH3 F Cl -—CH;OCH(CH3);
—OCCH;
? OCH,;CH;3 F Cl —OCH(CH3)2
—OCOCH;
? OCH,CH3 F Cl —OCH(CH3)2
—SCCH,CH;3
—OCH;3; OCH;CH3 F Cl ~—OCH(CHa)
—QCH3 OCH,CH3 F Cl =—CH;0CH(CH3)2
—OCH;C=CH OCH;C=CH F Cl —OCH(CH3)2
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-continued
CHARTB
w R
X w
N Ry
N <
N\
(o] R3
X W Ry Rz R3
-NH3 OCH,CH3 F Cl =—OCH(CH3)
—N(CH3) OCH,;CH3 F C! —OCH(CH;3):
—SCH;CH3 ~=QCH2CHj3 F Cl —OCH(CH3)2
—-SCH,CH3 =OCHCH3 F Cl ——CH;OCH(CH3)2
—SCHCHj3 -—=QOCH;CH3 F CiI —CH,;SCH(CH3)2
Cl —OCH,CH20~— F Cl —OCH(CH3):
Cl —QCH;CH;0— F Cl —CH;OCH(CH3):
Cl —SCH2CH S~ F Cl =~OCH(CH3)
Cl -=SCH;CH,S— F Cl —CH;OCH(CH3)2
Cl =SHC;CH5— F Cl —COxCH3
Cl —SCHCH3; F Cl —OCH(CH3)2
Cl —SCH>CH3 F Cl =—CH;OCH(CH3)2
—SCH2CH3 —SCH,CH3 F Ci —OCH(CH3), .
Cl - NH; F ClI —QCH(CH3)2
Cl ~N(CHz)2 F Cl1 -~OCH(CH3)2
Cl —QCHC0O,CH3 F Cl —OCH(CH3);
Cl ~SCH2CO2CH3 F Cl —OCH(CH3)
Cl —=NHCH,CHNH— F ClI —OCH(CH3)2
Cl —OCH;CH3 H Cl —OCH(CH3);
Cl ~=QCH,CH3 H Cl =CH;OCH(CH3)2
Cl —QOCH,CH3 Cl C1 —OCH(CH3)2
Cl ~QCHCH3 Cl Cl =—CH;OCH(CH3)2
Cl -==SCH;CH,S—~ Cl C1 —OCH(CH3)2
Cl —SCH;CH,S— Cl ClI —CH;OCH(CHa)2
Ci ~—OCH;CH3 H Cl —OCH(CH3)
Cl —0OCHCH3 H Cl =—CH;OCH(CH3)2
Cl ~-QCHCH3 H Cl =CH,;SCH(CH3)2
Ci ==0OCHCH3 H Cl —=CO0.CH;3
Ci ~—0OCH;CH3 H C
-0OCH,COy:
Cl —OCH;CH3 H C
—SCHCO;
Chart C
w R
X W
R:
N Ry
Ras
3
[ R3
X w Ri Rz R3 Ras R2s
(o} OCH;CH;3 F €l =OCH(CHai): CH3 H
Cl OCH,CH3 F (1 =—CH;0CH(CH3)2 CHj3 H
Cl OCH,CHj3 F Cl1 —CO2CH3 CHj3 H
Cl OCH;CH3 F C 0 CHj3 H
--P(OCH,CH3)2
Cl OCH,;CH3 F Cl1 —=—OCH(CHa); CHj3 CH3
Cl OCHCH;3 F ¢! -—CH3;OCH(CHz3); CHj3 CHj3
Cl OCH,CH3 F Cl —COCH3 CHj CH3

16
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-continued
Chart C
R
w
R2
N: Ry
Ras
N
(o] R3
X w R1 Rz R3 Ra4 Rys
Cl OCH,CH3 F Cl i CH3 CH;
—P(OCH2CH3)2
(0 OCH,CH3 F Cl =—OCH(CH3) CH3 CHj3
—QCCH;3
{0 OCH,CH3 F Cl —OCH(CH3)2 CH; CHj3
-—OCOCH;
—OCH3 —OCH;CH3 F Cl —OCH(CH3)2 CHj; CHj3
--QOCH3 --QCH2CH3 F Cl —CH>CH(CH3) CH3 CHj
—OCH;C=CN —OCH)C=CH F Cl —OCH(CH3); CHj CHj3
—SCHj3 —OCH;CH3 F Cl —OCH(CH3); CH; CH3
Cl —OCH,CH,0— F Cl —OCH(CHj3); CHj3 CH3
Cl —OCH;CH,0— F I —CHy;OCH(CHj3); CH3 CH3
Cl —SCH;CH,0— F (! —OCH(CH3)z CH3 CH3
Cl —SCH;CH;S—  F Cl ~—OCH(CH3); CH;3 CHj3
Cl —SCH;CH2S~~ F Cl —CH;OCH(CHa)y CHj; CHj3
Cl A —OCH;CHj3 F C CH; CH;3
—QOCH;CO,
Cl —OCH;CH3 F CiI -CH=CHCO,;CHj; CHj3 CHj
Cl —OCH;CH3 F C CH3 CH3
—SCH2COy:
Cl ~~0OCH,CH3 F Cl —OCH(CH3); CH,CH3 CH,CH3
Cl —OCH;CH3 F Cl =—CH;OCH(CH3)z CH,;CH3 CH)CHj
Cl —QOCH,;CH;j F Cl =CO,CHj; CH,;CH3 CH;,CH3
Cl ~0OCH;CH;0—~ F Cl —OCH(CH3) CH,;CH3; CH;CHj3
Cl —OCH3CH;0— - F Cl =—CH;0CH(CH3)2 CH2CH3 CH>CHj3
Cl —OCH;CH0—~ F Cl =—CO;CHj3 CH;CH3; CH,CH;
Cl ~—SCH)CHaS— F Cl —OCH(CH3)2 CH,CH3; CH)CH3
Cl —SCHCHS— F Cl =—CH;0CH(CH3)2 CH,CH3; CH,;CH3
Cl -—SCH;CH;S~  F Cl =—CO;CHj3 CH,CH3 CH;CH3
—-QCH3 —QCH,;CH3 F C1 —OCH(CH3) CH;CH3 CH,CHj3
—QOCH; -—OCH,CH3 F CI —CH;0CH(CH3) CH,;CH3 CH,CH3
—SCH3 =—0OCH;CH3 F CI —OCH(CH3)z CH,CH3 - CH,CH3
--SCHj3 —OCH;CH3 F Cl =—CH;0CH(CH3); CH,CH3 CH,;CH;
Cl —QOCH;CHj3 H ClI =—OCH(CHi) CHs CHj3
cl —QCH,CHj3 H Cl =—CH;OCH(CHj): CHj3 CHj3
Cl —OCH;CH3 H Cl —CO;CHj3 CHj CHj3
Cl —O0OCH;CH,0~ H Cl —OCH(CHj): CH;3 CH3
Cl =—OCH)CH;0— H C(Cl —CHOCH(CH3) CH3 CH3
Cl =SCH,CHS— H Cl —OCH(CHi), CH3 CH3
(o] —=SCH,CH2S— H Cl —CH;0CH(CH3), CH3 CHj3
Cl —SCH;CH2S= H Cl =CO;CH3 CHj3 CH3
—QCH3 —OCH,CH; H Cl —OCH(CH3); CHj3 CH;3
=—QOCH;3 —OCH;CHj3; H Cl ~-CH;OCH(CHj3); CHj3 CHj3
—SCH;3 ~OCH2CH3 H Cl —OCH(CHs); CH;3 CH3
—SCH3 —OCH;CHj3 H Cl —CH;0CH(CHz)2 CH3 CH;3
SYNTHESIS

In general, compounds according to the invention
having the formula

Z—Ar

65

wherein Ar is

18
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Ry
Ry . 5

R3

and wherein Z, Rj, Rz, and R3are as previously defined, 10
can be prepared by first reacting a compound having
the formula

(o) (o]
1l Il 15
N—Ar, N=Ar, or
N \/
i ]
(o] o 20
(o)
]
Rog
N—Ar
R 25
25
I
o]

with an excess of phosphorus pentachloride containing
a catalytic amount of phosphorus oxychloride;

then reacting the product thereof with a nucleophilic
reactant, HW, wherein W is as previously defined, and
a proton acceptor under conditions sufficient to convert
said first compound to a second compound having the .
formula 35

30

Cl

w
w cl

N=—Ar, N-=Ar, or

N \/
i
: (o]

45

50

then reacting the product containing said second
moiety with a nucleophilic reactant, X, wherein X is as
previously defined under conditions sufficient to obtain
said anilide compound.

The starting materials shown above are well known
to the art with the exception of those wherein Rj is a
substituted or unsubstituted phosphono group or those
wherein Rj is a substituted methylene group. The for-
mer can be made as disclosed in copending application
Ser. No. 870,118, now abandoned, commonly assigned.
The latter can be made as disclosed in copending appli-
cation Ser. No. 869,914, commonly assigned. Both ap-
plications are herein incorporated by reference.

As a specific example, the following reaction scheme 65
is illustrated specifically for tetrahydrophthalimides,
although it is generally applicable to syntheses where Z
is a different heterocycle.

55

60

20

0
V4

N—Ar + (1) PCls/POCl; (2) W: =3

2\
o
w
a \ ¥ X w
N=—Ar 2> N—Ar
3 N\
o )

wherein X, W, and Ar are as previously defined.

The above reaction can be carried out in the absence
of solvent by heating the imide with an excess of phos-
phorous pentachloride containing a catalytic amount of
phosphorous oxychloride to a temperature of 100°-125°
C. After a few hours the volatiles can be removed under
reduced pressure, the residue can be treated with excess
nucleophile, HW, and a proton acceptor such as pyri-
dine, triethylamine, or the like can be added. The prod-
uct is a B-chloro amide ketal, which can be further
modified by treatment with nucleophiles, X, to yield
any of the desired compounds of this invention.

When Z is derived from a hexahydrophthalimide or
succinimide ring system, the aryl tetrahydrophthali-
mide intermediates required in the above reaction
scheme can be synthesized by condensing the appropri-
ate aniline with hexahydrophthalic anhydride or the
appropriately substituted succinic anhydride as follows:

(o] Ry
4
N\
(o] R3

O R
V4
OGO
A
(o] R3
The above reaction can be carried out in the absence of
any solvent or in a solvent such as acetic acid, methanol,
toluene, or dioxane at a temperature from 60°-200° C.
with azeotropic removal of the water formed in the
reaction.

Compounds according to the invention having an
imidazolidinedione moiety as Z can be prepared by
reacting an isocyanate derived from the aniline shown
above with ethyl pipecolinate followed, if necessary to

promote cyclization, by treatment with an aqueous or
alcoholic base solution, as follows:
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Ry
Rz NCO + HN —_—
R3 CO,Et
Ry
il
Ry NH—C—N —_—
R3 CO2Et

The reaction with the isocyanate can be carried out in
any inert organic solvent such as dichloromethane,
ethyl ether, toluene, and so forth, and may be run at a
temperature from 20°-125° C. Bases which can be em-
ployed for the cyclization include both inorganic bases
such as sodium hydride and sodium hydroxide, and
organic bases such as triethylamine. The cyclization can
be run in a variety of organic solvents, including etha-
nol, dichloromethane, or toluene at a temperature of
20°-100° C.

This invention further provides a novel synthesis
route specifically for preparing 3,4,5,6-tetrahydroph-
thalimides having the structure

o] Ry
V4
N:

A
(o] R3

wherein Rj, Rj, and Rj are as previously defined: Com-

pounds falling within the above generic formula have

been prepared as disclosed in numerous publications,

e.g. U.S. Pat. No. 4,431,822, by reacting an aniline of the

formula

Ry
H)N

Ry

R3

" sometimes referred to herein simply as “the aniline”)
with 3,4,5,6-tetrahydrophthalic anhydride
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o]
V4

o}

3\
(o]

Using the compounds of the present invention as-
intermediates, the above tetrahydrophthalimides can be
prepared by first synthesizing the hexahydrophthali-
mide and then converting the hexahydrophthalimide to
the tetrahydrophthalimide, as follows:

i /
2
+ I o—> Y
IS
] I

o
Ry
HaN R:
o = 2
Y
R3
@o A > )
N\
(o]
(1) PCls
P0C13
2) EtOH pyr

OFt R3
i QEt .
@f{}m =
N
(o) R}

0O Ry

V4

SRS

2\

o R3

In the above reaction scheme, the synthesis of hexa-
hydrophthalic anhydride via the condensation of buta-
diene and maleic anhydride followed by catalytic re-
duction, a well known reaction, is shown for the sake of
completeness. Hexahydrophthalic anhydride, whether
synthesized or purchased commercially, can be reacted
with the aniline by heating in the range of 75°-150° C.
to form the corresponding hexahydrophthalimide. The
hexahydrophthalimide thus formed can then be con-
verted to the corresponding amide ketal by heating with
an excess of PCls and a catalytic amount of POCI; fol-

lowed by the addition of a proton acceptor and a nu-
cleophilic reactant, HW, e.g. an alcohol. By refluxing in
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a suitable acidic solvent (acetic acid being shown for
purposes of exemplification) for 2-6 hrs. at tempera-
tures of 75°-150° C., the desired tetrahydrophthalimide
can be obtained, generally as a mixture with the a-
chlorohexahydrophthalimide. Refluxing for longer per-
iods of time and at higher temperatures improves the
yield of the N-aryltetrahydrophthalimide (see Example
III). The N-aryl-3,4,5,6-tetrahydrophthalimides are po-
tent herbicides well described in the patent literature.
The above route affords a direct route to these herbi-
cides from relatively inexpensive starting materials.

The following examples illustrate specific procedures
useful in preparing the compounds of this invention.

EXAMPLE I

N-(2-fluoro-4-chloro-5-diethoxyphosphonylphenyl)-
3,3-diethoxy-4-chlorohexahydrophthalamide

A 250 ml round bottom flask was equipped with a
magnetic stirrer and reflux condenser with Nzinlet. The
flask was charged with 4.8 g(0.012 mol) of N-(2-fluoro-
4-chioro-5-dichlorophosphonyl)phenylhexahydroph-
thalimide (prepared by condensing diethyl 2-chloro-4-
fluoro-5-aminopheny! phosphonate with cyclohexane-
1,2-dicarboxylic anhydride followed by cleavage of the
phosphonate ester with bromotrimethylsilane and con-
version to the phosphonyl chloride with refluxing thio-
nyl chloride), 5.0 g of phosphorous pentachloride, and
0.5 g of phosphorous oxychloride. The mixture was
heated to 100° C. under N3 for 3.5 hours. The reaction
mixture was cooled to room temperature and the vola-
tiles removed under vacuum. To the residue was added
40 ml of 1:1 pyridine-ethariol solution, and the mixture

stirred 12 hours at room temperature. Most of the sol-.

vent was removed under reduced pressure, the residue
was taken up in CH,Cl,, washed with water, 5% HCI,
and water again. The solvent was removed to give an
oil which was recrystallized from hexane-ethyl acetate
to give 2.4 g (38% yield) of N-(2-fluoro-4-chloro-5-die-
thoxyphosphonophenyl)-3,3-diethoxy-4-chlorohexahy-

drophthalamide, mp 103°-105° C.
Anal. % C % H %N
Cale. 50.20 5.94 2.66
Found 49.73 573 2.51
EXAMPLE I1
N-(2-fluoro-4 chloro-5-isopropoxyphenyl)-3,3-diethoxy
4-chlorohexahydrophthalimide

A pressure bottle was charged with 1.01 g (0.003 mol)
of N-(2 fluoro- 4-chloro-5-isopropoxyphenyl) -3,4,5,6-
tetrahydrophthalimide (see U.S. Pat. No. 4,431,822 for
the preparation of this compound), 0.10 g of 5% Pt/C,
and 60 ml of methylene chloride, placed on a Paar appa-
ratus; and hydrogenated at 40 psi for 3 hours. Thin layer
chromatography showed that the hydrogenation of the
double bond was complete. The reaction mixiure was
filtered through Celite, and solvent removed from the
filtrate to give 1.0 g (100% yield) of N-(2-fluoro-4 chlo-
ro-5-isopropoxyphenyl)hexahydrophthalimide as a
white solid.

A 250 ml round bottom flask was equipped with a
magnetic stirring bar and a reflux condenser with N3

10

15

20

25

30

35

45

50

55

inlet. The flask was charged with 1.0 g (0.003 mol) of 65

N-(2-fluoro  4-chloro  5-isopropoxyphenylhexahy-
drophthalimide, 1.25 g (6.00 mmol) phosphorous penta-
chloride, and 2 drops of phosphorous oxychloride. This
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mixture was heated under N with an oil bath to 100° C.
for 4 hours, and then the residue placed on a vacuum
pump overnight. The reaction mixture was placed in an
ice water bath and treated dropwise with a solution of 5
ml of ethanol and 5 m! of pyridine. The mixture was
stirred 3 hours at room temperature. The reaction mix-
ture was concentrated under reduced pressure, taken up
in CH2Cly, washed with water, then 5% HCI, then
water, dried (MgSOs), and the solvent removed to
leave an orange oil. This oil was purified by flash chro-
matography through silica gel using CHCl; to give
0.60 g (45% yield) of. N- (2-fluoro-4-chloro-5-iso-
propoxyphenyl)-3,3-diethoxy-4-chlorohexahydroph-
thalimide.

Anal. % C % H %N
Calc. 56.25 6.29 3.12
Found 56.20 6.51 3.64
EXAMPLE 11
Use of N-

(2-fluoro-4-chloro-5-diethoxyphosphonylphenyl)-3,3-
diethoxy-4-chlorohexahydrophthalamide for the
synthesis of
N-(2-fluoro-4-chloro-5-diethoxyphosphonylphenyl-4-
chlorohexahydrophthalimide and
N-(2-fluoro-4-chloro-5-diethoxyphosphonylphenyl)-
3,4,5,6-tetrahydrophthalimide

A 50 ml round bottom flask equipped with a magnetic
stirring bar and reflux condenser with nitrogen inlet
was charged with 1.3 g (0.0025 mol) of N- (2-fluoro
4-chloro-5-diethoxyphosphonylphenyl)-3,3-diethoxy-4-
chlorohexahydrophthalimide and 15 ml of glacial acetic
acid. The mixture was heated to reflux for two days,
then cooled to room temperature and poured into ice
water. The mixture was extracted with ethyl acetate
and the extracts combined and washed three times with
water. The extracts were dried (MgSO4) and the sol-
vent removed under reduced pressure. Thin layer chro-
matography of the residue (1:1 hexane-ethyl acetate)
showed two components at Ry 0.45 and 0.35. These
components were separated by flash chromatography
(60:40 hexane-cthyl acetate) to give 300 mg of the Ry
0.45 component and 300 mg of the Ry0.35 component.
NMR showed the Rf0.45 component to be N- (2-fluoro-
4-chloro-5-diethoxyphosphonylphenyl)-4-chloro-hex-
ahydrophthalimidee. NMR CDCls: 61.35 (i,6H);
1.25-1.75 (m,4H); 1.80-2.58 (m,4H); 3.30 (5,1H); .
3.88-4.52 (quintet, 4H); 7.21-7.60 (g,1H); 7.73-8.25
(q,1H).

NMR of the Ry 0.35 component revealed that this
material was N-(2-fluoro-4-chloro-5-diethoxy-phos-
phonylphenyl)-3,4,5,6-tetrahydrophthalimide =~ NMR
(CDCl3: 1.33 (1,3H); 1.60-2.0 (m,4H); 2.09-2.63 (m,4H);
421 (quintet, 4H); 7.38 (g,1H); 7.95 (q,1H).

Herbicide Activity

The biological efficacy and selectivity of compounds
representative of this invention as terrestrial herbicides
were evaluated as preemergence herbicides and as post-
emergence herbicides. The test plants were mustard,
teaweed, velvetleaf, morninglory and pigweed. For the
preemergence test, seeds of the type of plants as shown
in Table II were sown in fresh soil. In the preemergence



H531

25
test, the soil was sprayed with a solution of the test
compound immediately after the seeds were planted.
The solution was about a 1% by weight solution of the
test compound in acetone. The compounds were ap-
plied at a rate as indicated in Table II.
Approximately three weeks after spray applications,

5

26
weeds: morningglory (MG), mustard (MU), teaweed
(TW), velvetleaf (VE), and pigweed (PW).

Table I shows herbicidal data for two compounds of
this invention which have exhibited excellent broadleaf
weed control and good crop selectivity at low applica-
tion rates in postemergent treatments.

TABLE 1

Post-emergent Herbicidal Activity/Crop Selectivity
of Novel Anilide Herbicide Derivatives

Rate SB CN WH RI MG Mu TW Ve Pw
Structure (b/A) % Injury % Control
O OEt 025 21 10 0 o 21 11 100 100 100
[V
OEt P
al OQEt \OEt
N Cl
I
o F
OCH(CH3)z 025 11 0 0 0 78 100 65 100 100

-

Note: —Et = —C;Hs

the herbicidal activity of the compound was determined

by visual observation of the treated area in comparison 30

Table II shows pre emergent efficacy data for the
same compounds shown in Table 1.

TABLE II

Pre-emergent? Herbicidal Activity/Crop Selectivity
of Novel Anilide Herbicide Derivatives

Rate % Injury % Control
(b/A) SB CN WH RI MG MU TW Ve Pw
0O OEt 025 11 0 19 0 100 0 30 100 0
i/
OEt P
% OEt \OEt
N Cl
Il
' (o] F
OCH(CH3)2 0.25 0 11 19 76 91 100 100

L0

lCrop Species: SB = soybean CN = corn WH = wheat RI = rice
2Weed Species: MB = mommgglory MU _wild mustard TW = teaweed Ve = velvetleaf PW = pigweed

ISeeds treated with a 1:1

with untreated controls. These observations are re-
ported on a scale of 0 to 100% control of plant growth.

In the postemergence test the soil and developing
plants were sprayed about two weeks after the seeds
were sown. The compounds were applied at a rate as
indicated in Table I for each test compound from about
a 1% by weight solution of the test compound in ace-
tone. The postemergence herbicidal activity was mea-
sured in the same way as the preemergence activity at
three weeks following treatment.

of the test comp

55

The results of both the preemergence and postemer- 65

gence test are set forth in Tables I and I below. Abbre-
viations used for test crops: soybeans (SB), corn (CN),
wheat (WH), and rice (RI). Abbreviations used for test

It will be understood that the plant species employed
in the above tests are merely representative of a wide
variety of plants that can be controlled by the use of the
compounds of this invention. The compounds contem-
plated in this invention may be applied as postemergent
and preemergent herbicides according to methods
known to those skilled in the art. Compositions contain-
ing the compounds as the active ingredient will usually
comprise a carrier and/or diluent, either liquid or solid.

Suitable liquid diluents or carriers include water,
petroleum distillates, or other liquid carriers with or
without surface active agents. Liquid concentrates may
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be prepared by dissolving one of these compounds with
a nonphytotoxic solvent such as acetone, xylene, or
nitrobenzene and dispersing the toxicants in water with
the aid of suitable surface active emulsifying and dis-
persing agent.

The choice of dispersing and emulsifying agents and
the amount employed is dictated by the nature of the
composition and the ability of the agent to facilitate the
dispersion of the compound. Generally, it is desirable to
use as little of the agent as is possible, consistent with
the desired dispersion of the compound in the spray so
that rain does not re-emulsify the compound after it is
applied to the plant and wash if off the plant. Nonionic,
anionic, amphoteric or cationic dispersing and emulsify-
ing agents may be employed; for example, the conden-
sation products of alkylene oxides with phenol and
organic acids, alkyl aryl sulfonates, complex ether al-
chols, guaternary ammonium compounds, and the like.

In the preparation of wettable powder or dust or
granulated compositions, the active ingredient is dis-
persed in and on an appropriately divided solid carrier
such as clay, talc, bentonite, diatomaceous earth, fullers
earth, and the like. In the formulation of the wettable
powders the aforementioned dispersing agents as well
as lignosulfonates can be included.

The required amount of the compound contemplated
herein may be applied per acre treated in from 1 to 200
gallons or more of liquid carrier and/or diluent or in
from about 5 to 500 pounds of inert solid carrier and/or
diluent. The concentration in the liquid concentrate will
usually vary from about 10 to 95 percent by weight and
in the solid formulations from about 0.5 to about 90
percent by weight. Satisfactory sprays, dusts, or gran-
ules for general use contain from about } to 15 pounds
of active ingredient per acre. )

The herbicides contemplated herein have a good
margin of safety in that when used in sufficient amount
to control broadleaf weeds they do not burn or injure
the crop and they resist weathering which includes
wash-off caused by rain, decomposition by ultra violet
light, oxidation, or hydrolysis in the presence of mois-
ture or, at least such decomposition, oxidation, and
hydrolysis as would materially decrease the desirable
characteristic of the compound or impart undesirable
characteristic for instance, phytotoxicity, to the com-
pound. It will be appreciated that the compounds of this
invention can also be used in combination with other
biologically active compounds. )

Those skilled in the art will readily appreciate that
many modifications are possible in the exemplary em-
bodiments without materially departing from the teach-
ings and advantages of this invention.

We claim:

1. Anilide compounds having the structure:

wherein .
R1 and R contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C1-C3) alkyl, (C1-C3) alkoxy,
trifluoromethyl,
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phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower alk-
OXy, cyano, nitro, alkyithio, or haloalkyl groups;

Rais a substituted heteroatom or a substituted carbon

atom, or a substituted or unsubstituted, branched or
straight chain containing 2 or more carbon atoms
or heteroatoms in any combination; and

Z is:

A W
X w X w X w
Rag
N—, N=-, or N—
N
:3
\ N
o] (o] o]
wherein:
R4 and Rys are independently C1-Cg alkyl, alke-
nyl, or alkynyl;

W contains not more than 10 aliphatic carbon

atoms and is:

alkoxy, cycloalkozxy,

alkenyloxy, alkynyloxy, cycloalkenyloxy,

alkylthio, alkenythio, alkynylthio, cycloal-
kylthio, cycloalkenylthio,

alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,

haloalkoxy, haloalkylthio,

alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkylthioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy

alkylcarbonylalkylthio

phenoxy, phenoxycarbonylatkoxy, phenylcar-
bonylalkoxy, or phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups in any combination,

amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,

aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl substituted by one or
more halogen, lower alkyl, lower alkoxy, cy-
ano, nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkylthic wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
oxy, cyano, mnitro, alkylthio, or haloalkyl
groups, or

a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and

X contains not more than 10 aliphatic carbon atoms

and is halogen, hydroxy, alkylcarbonyloxy, al-

koxycarbonyloxy, alkylcarbonylthio, alkoxycar-

bonylthio, alkoxy, alkenyloxy, alkynyloxy,

amino, alkylamino, dialkylamino, mercapto, al-

kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-

nyl.

2. Anilide compounds having the structure:
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Ry
Rz

R3

wherein:
Rj and R; contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C;-C3) alkyl, (C1~C3) alkoxy,
triflucromethyl,
phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower alk-
OXy, cyano, nitro, alkylthio, or haloalkyl groups;
Rj3is:

i PEg
—C—OR4 or —C=C—C—OR4
wherein:
R4 contains not more than 10 aliphatic carbon
atoms and is:

hydrogen, C;~Cjg alkyl, alkenyl cycloalkyl, cy-
cloalkenyl, or alkynyl,

alkoxycarbonylalkyl, alkoxycarbonyl, alkylcar-
bonyl, alkenylcarbonyl, alkynylcarbonyl, cy-
cloalkylcarbonyl,

phenyl, phenylcarbonyl or phenoxycarbonyl
wherein the phenyl ring of each may be substi-
tuted by one or more halogen, lower alkyl,

lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,
Rs and Rg are independently hydrogen or C;-C3
alkyl;
Zis:
X w X w xW w
R4
N—, N~—, or N—
N
3 N oY
o o o)
wherein:
‘Ra4 and Rys are independently C1-Cg alkyl, alke-
nyl, or alkynyl;
W contains not more than 10 aliphatic carbon
atoms and is:
alkoxy, cycloalkoxy,
alkenyloxy, alkynyloxy, cycloalkenyloxy,
alkylthio, alkenylthio, alkynylthio, cycloal-
kylthio, cycloalkenylthio,
alkoxycarbonylalkoxy, alkoxycarbonyl alkyl-
thio,
haloalkoxy, haloalkylthio,
alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkyithioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy
alkylcarbonylalkylthio

phenoxy, phenoxycarbonylalkoxy, phenylcar-
bonylalkoxy, or . phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
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lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups in any combination,

amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,

aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl which may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,

aminocarbonylalkylthio wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
OXy, cyano, nitro, alkylthio, or haloalkyl
groups, or

a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and

X contains not more than 10 aliphatic carbon atoms

and is halogen, hydroxy, alkylcarbonyloxy, al-

koxycarbonyloxy, alkylcarbonylthio, alkoxycar-

bonylthio, - alkoxy, alkenyloxy, alkynyloxy,

amino, alkylamino, dialkylamino, mercapto, al-

kylthio, alkenylthio, alkylsulfinyl or alkylsulfo

nyl. .

3. Anilide compounds having the structure:

Ry
Ry

R3

wherein:
R and R; contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C;-Cs3 alkyl, (C1-C3) alkoxy,
trifluoromethyl,
phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower alk-
OXY, Cyano, nitro, alkylthio, or haloalkyl groups,
R3is —ORy4, wherein Ry is:
hydrogen, Ci-Cjo alkyl, alkenyl cycloalkyl, cy-
cloalkenyl, or alkynyl,
alkoxycarbonylalkyl, alkoxycarbonyl, alkylcarbo-
nyl alkenylcarbonyl, alkynylcarbonyl, cycloalk-
ylcarbonyl,
phenyl, phenylcarbonyl, or phenoxycarbonyl
wherein the phenyl ring of each may be substi-
tuted by one or more halogen, lower alkyl, lower
alkoxy, cyano, nitro, alkylthio, or haloalkyl
groups,
Z is:

wherein:
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R4 and Rys are independently Ci1-Cg alkyl, alke-
nyl, or alkynyl;
W contains not more than 10 aliphatic carbon
atoms and is:
alkoxy, cycloalkoxy,
alkenyloxy, alkynyloxy, cycloalkenyloxy,
_alkylthio, - alkenylthio, alkynylthio, cycloal-
kylthio, cycloalkenylthio,
alkoxycarbonylalkoxy, alkoxycarbonylalkythio,
haloalkoxy, haloalkylthio,
alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkylthioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy
alkylcarbonylalkylthio
phenoxy, phenoxycarbonylalkoxy, phenylcar-
bonylalkoxy, or phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups in any combination,
amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,
aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl substituted by one or
more halogen, lower alkyl, lower alkoxy, cy-
ano, nitro, alkylthio, or haloalkyl groups,
aminocarbonylalkylthio wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
0xy, cyano, nitro, alkylthio, or haloalkyl
groups, or
a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and
X contains not more than 10 aliphatic carbon atoms
and is halogen, hydroxy, alkylcarbonyloxy, al-
koxycarbonyloxy, alkylcarbonylthio, alkoxycar-
bonylthio, alkoxy, alkenyloxy, alkynyloxy,
amino, alkylamino, dialkylamino, mercapto, al-
kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-
nyl.
4. Anilide compounds having the structure:

Ry

R3

wherein: -
R and R; contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C1-C;3 alkyl, (C1-Cs) alkoxy,
trifluoromethyl,
phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower aik-
OXY, Cyano, nitro, alkylthio, or haloalkyl groups;
Rj3is
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wherein A is oxygen or sulfur; -

Zis:
w w w
X w X w X w
Ry
N—, N—, or N—
N
\/ Ras
N\ 3\ 3
(o] o] 0
wherein:

R4 and Rys are independently Cy~Cg alkyl, alke-
nyl, or alkynyl;
W contains not more than 10 aliphatic carbon
atoms and is:
alkoxy, cycloalkoxy,
alkenyloxy, alkynyloxy, cycloalkenyloxy,
alkylthio, alkenylthio, alkynylthio, cycloal-
kylthio, cycloalkenylthio,
alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,
haloalkoxy, haloalkylthio,
alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkylthioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy
alkylcarbonylalkylthio
phenoxy, phenoxycarbonylalkoxy, phenylcar-
bonylalkoxy, or phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups in any combination,
amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,
aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl substituted by one or
more halogen, lower alkyl, lower alkoxy, cy-
ano, nitro, alkylthio, or haloalkyl groups,
aminocarbonylalkylthio wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
oxy, cyano, nitro, alkylthio, or haloalkyl
groups,
a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and
X contains not more than 10 aliphatic carbon atoms
and is halogen, hydroxy, alkylcarbonyloxy, al-
koxycarbonyloxy, alkylcarbonylthio, alkoxycar-
bonylthio, alkoxy, alkenyloxy, alkynyloxy,
amino, alkylamino, dialkylamino, mercapto, al-
kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-
nyl.
5. Anilide compounds having the structure:
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Ry
Ry

R3

wherein:
Ri and R contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C;-) alkyl, (C;-C3) alkoxy,
trifluoromethyl,
phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower alk-
0Xy, cyano, nitro, alkylthio, or haloalkyl
Rjis:

(?)n <“)
—S—R4 or —'sl-om

wherein
n is an integer from 0-2; and
Ry is:
hydrogen, Ci-Cjg alkyl, alkenyl cycloalkyl, cy-
cloalkenyl or alkynyl,
alkoxycarbonylalkyl, alkoxycarbonyl, alkylcar-
bonyl! alkenylcarbonyl, alkynylcarbonyl, cy-
cloalkylcarbonyl,
phenyl, phenylcarbonyl, or phenxoycarbonyl
wherein the phenyl ring of each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-

alkyl groups,
Z is:
w w

X w X w X w

Raa
N~ N=—, or Ne—
N \/
R
\ 2N
[0} (o]
wherein:

R4 and Rjs are independently C;~Cs alkyl, alke-
nyl, or alkynyl; '
W contains not more than 10 aliphatic carbon

atoms and is:

alkoxy, cycloalkoxy,

alkenyloxy, alkynyloxy, cycloalkenyloxy,

alkylthio, alkenylthio, alkynylthio, cycloal-
kylthio, cycloalkenylthio,

alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,

haloalkoxy, haloalkylthio,

alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkylthioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy

alkylcarbonylalkylthio

phenoxy, phenoxycarbonylalkoxy, phenylcar-
bonylalkoxy, or phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkyithio, or halo-
alkyl groups in any combination,

10

20

25

30

45

50

65

34

amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,

aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl substituted by one or
more halogen, lower alkyl, lower alkoxy, cy-
ano, nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkylthio wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or pheny! substituted by
one or more halogen, lower alkyl, lower alk-
0oxy, cyano, nitro, alkylthio, or haloalkyl
groups, or

a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and

X contains not more than 10 aliphatic carbon atoms

and is halogen, hydroxy, alkylcarbonyloxy, al-

koxycarbonyloxy, alkylcarbonylthio, alkoxycar-

bonylthio, alkoxy, alkenyloxy, alkynyloxy,

-amino, alkylamino, dialkylamino, mercapto, al-

kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-

nyl.

6. Anilide compounds having the structure:

R
Ry

R3;

wherein:
R and R; contain not more than 10 aliphatic carbon
atoms and are independently:
hydrogen, halogen, (C1—C3) alkyl, (Ci-C;3) alk-
oxy, trifluoromethyl,
phenoxy or benzyloxy, either of which may be
substituted by halogen, lower alkyl, lower alk-
OXY, Cyano, nitro, alkylthio, or haloalkyl groups;
Rjis:

Il I
—NR7Rg, —~NH~C—Ry, —NHOR4, —NH—C—OR4,

o ORy1
[

Il Il
—NH-—C—NHRg, —NH—C—NRyRj0, —NH—C—N\ ,
Ri2

Ri30 Ris
I 7
-—NH—?-—C—N s

Ry Ry

wherein
Rsis:
hydrogen, C1-Cyp alkyl, alkenyl cycloalkyl, cy-
cloalkenyl, or alkynyl,
alkoxycarbonylalkyl, alkoxycarbonyl, alkylcar-
bonyl, alkenylcarbonyl, alkynylcarbonyl, cy-
cloalkylcarbonyl,
phenyl, phenylcarbonyl, or phenoxycarbonyl
wherein the phenyl ring of each may be substi-
tuted by one or more halogen, lower alkyl,
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lower alkoxy, cyano, nitro, alkylthio, or halo- koxycarbonyloxy, alkylcarbonylthio, alkoxycar-
alkyl groups, bonylthio, alkoxy, - alkenyloxy, alkynyloxy,

Ry and Rg are independently hydrogen, C;-Cg
alkyl, alkenyl, alkynyl, cycloakyl, mono or dialk-
ylaminocarbonylalkyl or, taken together, R7and
Rg form a five- or six-membered heterocyclic
ring containing one to three oxygen, nitrogen, or
sulfur atoms in any combination;

Rog and Rjg are independently hydrogen, C1-Cs4
alkyl or, taken together, Rg and Rjo form a five
or six membered ring;

Ry is C1-Cs alkyl;

Rz is hydrogen or C1-Cs alkyl;

Rj3 and R4 are independently hydrogen or Cy-Cj3
alkyl; and

10

15

amino, alkylamino, dialkylamino, mercapto, al-
kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-
nyl.

7. Anilide compounds having the structure:

Ry

R3

Ris and Rj¢ are independently hydrogen, C;-Cs

alkyl or C1-C; alkoxy; wherein:

R and R; contain not more than 10 aliphatic carbon

Zis: .
atoms and are independently:
W w w hydrogen, halogen, C;-C3) alkyl, (C1-C3) alkoxy,
X w X w X w 2 trifluoromethyl,
Ras phenoxy or benzyloxy, either of which may be
N—, N—, or N— substituted by halogen, lower alkyl, lower alk-
N/ R 0Xy, cyano, nitro, alkylthio, or haloalkyl groups;
\ \ % \ 5 Rais:
o} o o
wherein: T
R4 and Rys are independently C1~Cg alkyl, alke- —C—Y
nyl, or alkynyl; }m
W contains not more than 10 aliphatic carbon 30
atoms and is: .
herein
alkoxy, cycloalkoxy, g :
alk:;glocx);: glkyz;foxy, cycloalkenyloxy, Ri7 and Ryg are independently hydrogen C;-Cg
alkylthio, alkenylthio, alkynylthio, cycloal- .. o ?;}‘Yl’ or halogen;

kylthio, cycloalkenylthio,
alkoxycarbonylalkoxy, alkoxycarbonylalkylithio,

hydrogen, halogen, cyano, alkyl, cyloalkyl, cy-
cloalkyl alkyl, alkenyl, cycloalkenyl, cloalke-

alkylthio,
haloalkoxy, haloalkylthio, nyl alkyl, alkynyl,
alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio, alkoxy, alkenyloxy, alkynyloxy, cycloalkyloxy,
alkylthioalkylthio, cyanoalkoxy, alkylcar- 40 cycloalkenyloxy,
bonylalkoxy alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,
alkylcarbonylalkyithio alkoxycarbonyloxy, alkoxycarbonylamino,
phenoxy, phenoxycarbonylalkoxy, phenylcar- alkylithiocarbonyloxy, alkylaminothiocar-
bonylalkoxy, = or phenylcarbonylalkyithio . bonyloxy,

wherein the phenyl ring in each may be substi-

haloalkoxy, haloalkylthio, alkoxyalkoxy (e.g.,

tuted by one or more halogen, lower alkyl, —OCH;CH;0CH3), alkylthioalkoxy (e.g.,

lower alkoxy,. cyano, nitro, al_kylthlo, or halo- —OCH;CH;0CH3)  koxyalkylthio (e.g.,

alkyl groups in any combination, —SCH;CH;0CH3), alkylthicalkylthio,
amino which may be substituted by one or more cyanoalkoxy, alkylcarbonylalkoxy,

alkyl, alkenyl, alkynyl, phenyl, or phenyl sub- 50 cycloalkoxycarbonylalkoxy, alkylcarbonylal-

stituted by one or more halogen, lower alkyl, kylthio,

lower alkoxy, cyano, nitro, alkylthio, or halo- alkoxycarbonylalkylamino, alkoxycarbonylalkyl

alkyl groups, alkylamino,

aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl, or phenyl substituted by one or
more halogen, lower alkyl, lower alkoxy, cy-
ano, nitro, alkyithio, or haloalkyl groups,

aminocarbonylalkylthic wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
Oxy, cyano, nitro, alkylthio, or haloalkyl
groups, or

a five or six member ring containing one or iwo
oxygen, nitrogen, or sulfur atoms; and

X contains not more than 10 liphatic carbon atoms
and is halogen, hydroxy, alkylcarbonyloxy, al-

65

alkylsulfinyl, alkylsulfonyl,
alkoxycarbonylalkylsufinyl, alkoxycarbonylalk-
ylsulfonyl, alkylcarbonylalkylamino,
phenoxy, phenylthio, phenylcarbonylalkoxy,
phenoxycarbonylaalkoxy, phenylcarbonylal-
kylthio, phenoxycarbonylalkylthior, or phe-
nylcarbonylalkylamino wherein the phenyl
ring in each may be substituted by one or more
halogen, lower alkyl, lower alkoxy, cyano,
nitro, alkylthio, or haloalkyl groups,
phenylsulfinyl or phenylsulfonyl wherein the
phenyl ring in either may be substituted by one
or more halogen, lower alkyl, lower alkoxy,
cyano, nitro, alkylthio, or haloalkyl groups,
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amino substituted by one or more alkyl, alkenyl,
alkynyl, phenyl, or phenyl substituted by one
or more halogen, lower alkyl, lower alkoxy,
cyano, nitro, alkyithio, or haloalkyl groups,

aminocarbonylalkoxy wherein the amino group
is substituted by one or more alkyl, alkenyl,
pheny! or phenyl substituted by one or more
halogen, lower alkyl, lower alkoxy, cyano,
nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkylthio wherein - the amino
group is substituted by one or more alkyl,
alkenyl, phenyl, or phenyl substituted by one
or more halogen, lower alkyl, lower alkoxy,
cyano, nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkylamino wherein each of the
amino groups is independently substituted by
one or more alkyl, alkenyl, alkynyl, phenyl or
phenyl substituted by one or more halogen,
lower alkyl, lower alkoxy, cyano, nitro, alkyl-
thio, or haloalkyl groups,

or any of the following functional grouos:

i
C=0ORj9 CN C=R3;
oo oo 4
- 20 s T 20 s 20 )
N N N
ﬁl"’Ong ﬁ—ORw C=OR 9
o (o)
CN C—NR22R23
CI{ CR
—CRy ,—
AN

AN
CN ﬁ"NR22R23

wherein:
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Ryg is C1-Cg alkyl, cycloalkyl, alkenyl, alky- ©

nyl, or cycloakenyl;

Ryp and Ry are independently hydrogen,
C1-Cs alkyl, cycloalkyl, alkenyl, alkynyl,
cycloalkenyl, phenyl, or phenyl substituted
by one or more halogen, lower alkyl, lower
alkoxy, cyano, nitro, alkylthio, or haloalkyl
groups,

Rz and Ry are independently hydrogen,
C1-Cgalkyl, cycloalkyl, alkenyl, alkynyl, or
cycloalkenyl;

or wherein Y is any five- or six membered hetero-
cycle containing from one to three oxygen, en,
or sulfur atoms

Zis:

xw w xW w xw w
N, -, or N
N \/ .
A 2 R
o o o

wherein:
Ra4 and Rjs are independently C;-Cs alkyl, alke-
nyl, or alkynyl;

W contains not more than 10 aliphatic carbon

atoms and is:
alkoxy, cycloalkoxy,
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38
alkenyloxy, alkynyloxy, cycloalkenyloxy,
alkylthio, alkenylthio, alkynylthio, cycloal-

kylthio, cycloalkenylthio,

alkoxycarbonylalkoxy, alkoxycarbonylalkylthio,

haloalkoxy, haloalkylthio,

alkoxyalkoxy, alkylthioalkoxy, alkoxyalkylthio,
alkylthioalkylthio, cyanoalkoxy, alkylcar-
bonylalkoxy

alkylcarbonylalkylthio

phenoxy, phenoxycarbonylalkoxy, phenylcar-
bonylalkoxy, or phenylcarbonylalkylthio
wherein the phenyl ring in each may be substi-
tuted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups in any combination,

amino which may be substituted by one or more
alkyl, alkenyl, alkynyl, phenyl, or phenyl sub-
stituted by one or more halogen, lower alkyl,
lower alkoxy, cyano, nitro, alkylthio, or halo-
alkyl groups,

aminocarbonylalkoxy wherein the amino group
may be substituted by one or more alkyl, alky-
nyl, phenyl which may be substituted by one
or more halogen, lower alkyl, lower alkoxy,
cyano, nitro, alkylthio, or haloalkyl groups,

aminocarbonylalkylthio wherein the amino
group may be substituted by one or more al-
kyl, alkenyl, phenyl, or phenyl substituted by
one or more halogen, lower alkyl, lower alk-
0Xy, cyano, nitro, alkylthio, or haloalkyl
groups, or

a five or six-member ring containing one or two
oxygen, nitrogen, or sulfur atoms; and

X contains not more than 10 aliphatic carbon atoms

and is halogen, hydroxy, alkylcarbonyloxy, al-

koxycarbonyloxy, alkylcarbonylthio, alkoxycar-

bonylthio, alkoxy, alkenyloxy, alkynyloxy,

amino, alkylamino, dialkylamino, mercapto, al-

kylthio, alkenylthio, alkylsulfinyl or alkylsulfo-

nyl.

8. The compounds of claim 1, wherein Z is

9. The compounds of claim 1, wherein Z is

w
X W
N=—.
N \/
i
(o]

10. The compounds of claim 1, wherein Z is
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11. A compound as defined in claim 1, which is N-(2
fluoro 4 chloro 5 diethoxyphosphonylphenyl) 3,3-die-
thoxy-4-chlorohexahydrophthalamide.

12. A compound as defined in claim 1, which is N-(2
fluoro-4 chloro-5-isopropoxy phenyl) 3,3-diethoxy-4-
chlorohexahydrophthalamide.

13. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 1.

14. A herbicide composition comprising an accept-

able carrier and a herbicidally effective amount of a ©

compound as defined in claim 2.

15. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 3.

16. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 4.

17. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim S.

18. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 6.

19. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 7.

20. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 8.

21. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 9.

22. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 10.

23. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 11.

24. A herbicide composition comprising an accept-
able carrier and a herbicidally effective amount of a
compound as defined in claim 12.

25. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 1.

26. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 2.

27. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 3.

28. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a'compound as defined in claim 4.

29. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 5.
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30. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 6.

31. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 7.

32. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 8.

33. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim 9.

34. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim

35. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim

36. A method of controlling weeds, which comprises
subjecting said weeds to a herbicidally effective amount
of a compound as defined in claim

37. A process of making anilide compounds of th
formula

Z—Ar

. which comprises:
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first reacting a compound having the formula

(o] (o]
] Il
N—Ar, Ne==Ar, or
- N .
, i ]
o o]
(o]
]
Ras
N==Ar
Rys
Il
o]

with an excess of phosphorus pentachloride containing
a catalytic amount of phosphorus oxychloride;
then reacting the product thereof with a nucleophile,
W:, and a proton acceptor under conditions suffi-
cient to convert said first compound to a second
compound having the formula

w

a w c w
N—Ar, N=—Ar, or
N \/
il 1
o] (o]
w
cl w
Rag
N—Ar
Ras
Il
(o]

then reacting said second compound with a nucleo-
phile, X:, under conditions sufficient to obtain said
anilide compound, wherein: Ar is the group
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o] Ry
Ry . //
5 N Rz
Ry
\\O R3

R3
10  heating said first compound with an excess of PCls
and a catalytic amount of POCI13. followed by

R, Ry, R3, Wand X are as defined and wherein in adding a nucleophilic reactant, HW, and a proton

claim 1. acceptor, thereby producing a second compound
38. A process of making anilide compounds of the of the formula
formula

w Ry
a w
0 Ry N Ry,
V4 20
]
N Ry o] R3

\ and
o R3 25  heating said second compound in an acidic solvent to
produce said anilide compound,

.. and wherein Ry, Rz, R3and W are as defined in claim
comprising 1

making a first compound of the formula R & o o
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