10

15

20

[ REPLACED SHEETS 86 -
gf@ Deseriy :paged ..h. o peged L&
1 ; s paged .47 o pa BOG B
‘ :-.'q) p’xaad St pared nne
fact : paged . 91' to paged LB
WTEOEITT e

T 1621 FF

HERBICIDAL CARBOXAMIDE DERIVATIVES

The present invention relates to herbicidal
carboxamide derivatives, their preparation, herbicidal
compositions containing such derivatives and their use
in combating undesired plant growth.

The herbicidal activity of 2-phenoxy-3-pyridine
carboxamide compounds is well known. In 1981 and 1982
three U.S. patent specifications were published , Nos.-
4 251 263, 4 270 946 and 4 327 218, directed to
A.D. Gutman's work on 2-phenoxynicotinamide
herbicides. His later review article,'Chapter 5 of
"synthesis and Chemistry of Agrochemicals" (1987)
published by the American Chemical Society, shows that
his investigations started with 2-phenoxynicotinic
acids (which were found to be inactive) progressed to
N-alkyl amide derivatives (found'to have weak
herbicidal activity), and then concentrated on

" N-phenyl and N-benzyl amides as the most active of the

compound type. Indeed, Diflufenican[N-(2,4-difluoro-

'phenyl)-2-(3-trifluoromethylphenoky)-3-pyridine

carboxamide] was subsequently developed, by a
different research group, as a commercial herbicide
for use against broad-leaved weeds in winter cereals,
such as winter wheat and barley.
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U.S. Patent Specification No. 4 251 263 is
concerned with the N-alkyl amides of Gutman, and _
related N-alkenyl and N-alkynyl amides. The compound
documented as being the most active of the aliphatic
amides prepared and tested is N-(1,1-dimethylprop-2-
ynyl)-2-(3~trifluoromethylphenoxy)~3-pyridine
carboxamide, which gives 85% control preemergence and
only 57% control postemergenqe on specified narrow-
and broad-leaved spécies.

Suprisingly, it has now been found that
2-phenoxy-6-pyridine carboxamide compounds with

" aliphatic (both straight chain and alicyclic) and

other substitution of the amide nitrogen atom have
unexpectedly high levels of herbicidal activity

‘against representative narrow- and broad-leaved test

species in pre~ and/or post-emergence application;
certain examples exhibiting 90 to 100% effectiveness
against test species both pre- and post-emergence.

The present invention accordingly provides a
compound of the general formula I

ﬁ_ | (1)

wherein _

n is an integer from 1 to 5 and the or each X
independently represents a hydrogen or halogen
atom, an alkyl or alkoxy group optionally
substituted by one or more of the same or
different substituents selected from halogen
atoms and cyano, hydroxy and alkoxy groups, or a
cyano, nitro, alkenyloxy, alkynyloxy, alkylthio,

haloalkylthio, alkenylthio or alkynylthio group; .

;
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-i.n conbating undesired plant growth. 5 The herbicidal ractivity of. :
2<phendxy- 3-pyri di ne car boxam de conpounds is well knowh. In"7T981 and
1982 -  three U S. patent specificati-ons were published , Nos. 4 251
263, 47270 946 and 4 327 218, directed to A.D. Gutman's work on

2- phenoxyni coti nam de 10 herbicides. H s later review article, Chapter 5
of "Synthesis and Chem stry of AgrecBem cals" (1987) publ i shed by
the American Chem cal Society, shows that . his investigations started
wi th 2-phenoxymi cotisi @ or anadhliegewhifeiomdr & Gushd dhse omaeachey
progressed to 15 ' ded ' f 1 Kk

her bi ci dal activit?%ﬁhgéénéﬁggigoﬁg ﬁ?%§¥§% %hﬂww% pﬁgﬁgngﬁdaRLbenzyl
ami des as the nost atky¥eosfhphpealkyl group; . '

Z represents an oxygen atom.or a sulphur atom;
5 and '
R1 and R2 each, independently, represents a hydrogen

atom, an alkyl group optionally substituted by
one or more of the same or different substituents
selected from halogen atoms or hydroxy, cyano,

10 alkoxy, alkylthio, alkoxycarbonyl, or mono- or
di-alkylamino groups, an alkenyl, alkynyl,
cycloalkyl, or optionally substituted
cycloalkylalkyl group, or a hydroxy, alkoxy,
alkenyloxy, alkynyloxy, alkoxycarbonyl, amino,

15 mono~- or di-alkylamino, alkoxycarbonylamino
group, én arYlémino group optionally substituted
N by a halogen atom, or a dialkylcarbamoyl group:;
or .
_ rRY and R? together represent an alkylene chain which
20 is optionally interrupted by an §xygen or sulphur

atom or by a group -NR- in which R represents a
hydrogen atom or an alkyl group.
When any of the substituents X; Y, R1 and R2
represents or contains an alkyl, alkenyl or alkynyl
25 substituent group, this may be linear or branched and
- suitably has up to 12, preferably up to 8 and
especially up to 5, carbon atoms. Thus, for example,
an alkyl group R> may be butyl, e.g. i-butyl, n-butyl,
sec-butyl or tert-butyl. Where a cycloalkyl
30' substituent group is present, this suitably has frdm 3
to 8, preferably 3 to 6, carbon atom ring atoms. An
aryl grbup is suitably phenyl. An alkylene chain
suitably has 3 to 6, preferably 4 or 5, chain members.
A halogen atom suitably denotes a fluorine, chlorine,
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bromine or iodine atom; preferred haidalkyl groups are
trifluoromethyl, trifluoroethyl and fluorocethyl.

The substituent(s) X, may be at any free positipn-

or combination of positions on the phenoxy ring.

One phenoxy substituent X is desirably located at
the 3- (or meta-)- position and is preferably a
hydrogen, fluorine, chlorine or bromine atom or a
nitro, ethyl, methoxy or, especially, a
trifluoromethyl group. When additional substltuents X
are present, they are suitably located at the 4-
and/or 5~ position and may be the same as, or,
preferably, different to the meta-substituent. Such
additional subétituent(s), X, are preferably selected
from chlorine and, especially, fluorine atoms.

Substituent(s) Xn may, of course, be at other
positions, and may be, for example, 2, 3- or 2,5-
dimethyl.

Preferably'only.one or two substituents X are
present and, most preferably one of or the X
represents a 3-trifluoromethyl substituent.

Preferably m is 0.

Preferably Z represents an oxygen atom.

The radicals, R ana Rz, when individually
present may be the same or different. Preferably Rl
represents a hydrogen atom or a 01_4 alkyl or C
alkenyl, suitably allyl, group, most preferably
hydrogen or Cima alkyl, while R? represents an
unsubstituted C .8 alkyl group, especially Ci 6 alkyl,

Ci-a alkyl group substituted by fluerine, hydroxy,
cyano, c1-2 glkoxy, (C1_2 alkoxy)carbonyl, or mono- or
di-(cl_2 alkyl)amino, for example fluoroethyl,
trifluorocethyl, cyanopropyl, hydroxyethyl, methoxy-
ethyi, ethoxycarbonylmethyl, or dimethylaminoethyl, a
C3_8 cycloalkyl group, especially cyclopropyl,

2~4

cyclobutyl, cyclopentyl or cyclohexyl, a 02_4 alkenyl
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coficerned with the N-al kyl ani des of Gutman, and related” 7T 77
N—alken¥l and N-al kynyl am des. The conpound . docunent ed as being
the nost active of the aliphatic -~ am des prepared and tested is

N- (1, 1-di net hyl prop- 2- ' _

ynyl)-2-(3- trlfluoronethylphenoxy) 3- pyridgng - car boxani de, which
gi ves 85% control preenergence and onty 57% control postenergence

on specified ngrb@Y, for exampPdhPIPRdot ORUERyREEVES a C,_,
alkynyl group, for example propynyl, a c1_4 alkoxy
group, for example ethoxy, a (c1 4 alkyl)amino group,
for example methylamino, a C2 -4 alkenyloxy group, for

5 example propenyloxy, a (cl_2 alkoxy)carbonyl group,

" for example ethoxycarbonyl, a (C,., alkoxy)carbonyl-
aminq group, for example ethoxycarbonylamino, a
di(cl_z alkyl)carbamoyl group, for example
dimethylcarbamoyl, an arylamino group, for example

10 phenylamino or p-chlorophenylamino, or a

- halo-substituted-(c3_6 cyclbalkyl)cl_4 alkyl group,

R for example chloro-substituted cyclopropylmethyl.

It is especially preferred that either Rt
‘represents a hydrogen atom while. Rz répresents an

15 unsubstituted °1-5 alkyl group, a c1 -2 alkyl group
substituted by fluqune or methoxy, a c3-6 cycloalkyl

N group, a c3 alkenyl group, a c3 alkynyl group, a C

alkoxy group, a c alkenyloxy group or a
chloro-substltuted cyclopropylmethyl group, or R

20 represents a 01_3 alkyl group while R represents the
same Cl._3 alkyl group or a chloro-substituted
cyclopropylmethyl group.

_ Particularly preferred are compounds in which rR*

5 represents a hydrogen atom and R2 repfesents an ethyl,

. 25 Propyl, cyclopropyl or cyclobutyl group.

When R1 and R2 together represent an alkylene
chain, suitably the chain consists of 4 or 5 chain
atoms, and is for example a group -(CH2)4-,

-(CH )ZO(CHZ)2 (CH ) NR(CH )2- in which R 1s a
30 5 2 alkyl group, sultably methyl. Preferably R and
R® is a -(CH )4 group.

The compounds of general formula I may be
prepared either by reaction of an appropriate
phenoxypicolinic acid derivative with an appropriate

35 amine (method A) or by reaction of an appropriate
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In accordance with method A, a compound of the
general formula I in which Z is oxygen, is prepared by
reacting a compound of the general formula II

COoL

(11)

in which X, and Y, are as hereinbefore defined and L
represents a 1eaving group, with an amine of the

general formula NHRY

defined above.

Rz'in which R

1l

and R® are as

A leaving group is any group that will, under the
reaction conditions, cleave from the starting material
thus promoting reaction at a specific site.

The leaving group L may suitably be a halogen .
atom, for example a bromine or, especially, a chlorine

atom or an alkoxy group, suitably C

especially methoxy.

1-4

alkoxy,

The process variant A is suitably carried out in
the presence of an inert organic solvent, for example

dimethylformamide or an aromatic hydrocarbon, for

example benzene or toluene, or a halogenated
hydrocarbon, for example dichloromethane or an ether,
for example diethyl ether, or an ester, for example

ethyl acetate:; euitably at a temperature in the range

of from 0 to 100°C.

Suitably, the reaction is carried out using
substantially equimolar amounts of the reactants.
However, it can be expedient to use one reactant in
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excess, conveniently the amine, for example such that
the molar ratio of phenoxypicolinic écid derivative to
amine is in the range 1:1 to 1l.1..

When L represents a halogen atom the reaction is
suitably carried out at a temperature in the range 0
to 50°C, preferably at ambient temperature, and
suitably in the presence of a base, for example
potassium carbonate or; preferably, an amine base,
such as triethylamine or excess amine starting
material. .

When L représents an alkoxy group the reaction is
suitably carried out at a temperature in the range 0
to 100°C, preferably at room temperature (or 20°C)
and in the absence of an added base.

In accordance with method B, a compound of the
general formula I in which Z is oxygen, is prepared by
reacting a compound of the general formula IIX '

m
Hal ' (III)

CONR! R?
in which Ym, R1 and R2 are as defined above and Hal
represents a halogen atom with a compound of the .
general formula IV

M (IV)

in which X is as defined above and M represents an
alkali metal atom. '

Suitably, Hal represents a bromine atom or,
especially, a chlorine atom. Suitably, R represents a
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potassium atéfi or, especially, a s&ditm atom.

The reaction B may be carried out by preparation
of the alkali metal phenolate from the phenol using an
alkali metal alkoxide, such as sodium_methoxide,
followed by treatment of the phenolate with a
substantially equimolar-amount of reactant III,
suitably at an elevated temperature; for example under
reflux, with a copper batalyst, such as cuproué
chloride, in pyridine in the presence of an aromatic
hydrocarbon, such as xylene, as is described in U.K.
Patent Specification No. 2 050 168A.

_ Alternatively the process variant B could be
carried out in the presence of an alkali metal
hydride, for example sodium hydride, in a dry solvent,
such as dimethylformamide, suitably at an elevated
temperature,‘for'example at a temperature in the range
of from 50°C to 125°C, or in the presence of an alkali
metal carbonate, for example sodium or potassium
carbonate, followed by treatment with cuprous oxide
and/or copper powder in an organic solvent, such. as
dlmethylformamide or qulnollne, suitably at a
temperature in the range of from 20 to 150°C and
conveniently at the reflux temperature of the reaction
mixture. ' _

Compounds of the general formula I wherein 2
represents a sulphur atom are suitably prepared by
reaction of a compound of the general formula I
wherein Z represents an oxygen atom, with phosphorous
pentasulphide under standard conditions, for.example
by heating, suitably under reflux, in the presehce of
an inert aromatic solvént, for example benzene,
toluene, pyridine or quinoline.

The compounds of the present 1nventlon may be
isolated and purified by conventional techniques, for
example by solvent extraction, evaporation followed by'
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-wherein n is an integer from1 to 5 and the or each x'i . : e

cer

i ndependently represents a hydrogen or hal ogen atom” a’ C[err] d]kyl
or, Cerr] al koxy group optionally- .... Substituted by one or nore of the
same or’ different substituents sel ected from hal ogen atons and cyano,
hydroxy and C[err] al koxy groups, or a cyano, nitro, - (err]
al kenyl oxy, Cerr]al kynyloxy, ([err] al kylst o, '
recrystallisation or by chromatography on silica.
Compounds of formula II may be prepafed from
corresponding phenoxy-substituted picolinic acids by
standard methods for the preparation or, for example,
5 esters, using, for example, alcohols and acid
catalysts or thionyl chloride, or of acid chlorides
and acid bromides, using, for example, thionyl
chloride or thionyl bromide. The acid compounds
themselves can be prepared by standard methods from
10 chloropicolinic acid or ester thereof.
Chloropicolinic acid, or ester thereof, may be
prepared by the methods described in J. Pharm. Belg.
(1980), 35 1, 5-11.
Compounds of formula III may sultably be prepared
15 by an analogous method to that of method A, by
reacting a substituted amine of formula NHRle-with a
\ 2-halo-6-pyridine carboxylic acid derivative of the
general formula V

- Hal v

COL

20 in which Ym' Hal and L are as defined above.
Compounds of formula V may be prepared by conventional
techniques from picolinic acid. |
The.substituted amines NHR'R? and the phenolates
of formula IV are either known or can be prepared by
25 . conventional techniques.
The compounds of the invention have been found to
have a surprisingly high herbicidal activity with a
wide spectrum of activity against grasses and,
especially, broadleaved weeds, including Alopecurus

30 nmyosuroides (blackgrass), Avena fatua (wild oat),

e
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.dJerr] haloalkylthio, Clerr] alkenylthio or CJerr] .éWﬁ&nyltﬁio:gréuﬁ;
m' i's Oor an integer from1l to 3 and the or each Y 7" ""indépendently
represents a hal ogen atomor a (err] al kyl or Cerr] hal oal kyl .
-group; ‘Z represents an oxygen atomor a sul phur atom and R err] and
Rl err] each, independently, represents a hydrogen atom a (err]

al kyl group optionally substituted by . 39 ane or nore of the same or

di fferent substituents- . .selected from hal ogen atons or hydroxy,

cyano, CIerr] Sterlaaf¥ﬂgfllck &&htaHbﬂﬁdll) Fexadial ¥ory183EbqgY¥encr

nono- or - 7 é%f%hylan1no grou S C[errf([}1 1keqfo G lCL rr]

al kynyl , C[err ma ty), Galium
aparine (cleavers), Solanum nigrum (black nightshade),
Veronica persica (speedwell) and Stellaria media

5 (chickweed), when applied pre- and post-emergence;
Examples have been found to show selectivity to small
grain cereals, for example maize, wheat, barley and
rice, and to broad—leabed crops, for example soya,
sunflower and cotton, 1nd1cat1ng that they may be

10 useful in combating weeds growing in such crops.

The invention further provides a herbicidal
composition comprising a compoﬁnd'of formula I as
defined above in association with a carrier, and a
method of making such a composition which comprises

15 bringing a compound of formula I into association with
a carrier.

"\ The invention also provides the use of such a
| compound or composition according to the invention as -
a herbicide. Further in accordance with the invention
20 there is provided a hethod of combating undesired
plant growth at a locus by treating the locus with a
compound or composition according to the invention.
Application to the locus may be pre-emergence or
post-emergence. The dosage of active ingredient used,:
25 may, for example, be in the range of from 0.01 to 10
kg/ha, suitably 0.05 to 4 kg/ha. The locus may, for
example, be the soil or plants in a crop area, typical
crops being cereals such as wheat and barley, and
broad-leaved crops, such as soya, sunflower and
30 cotton. '

A carrier in a composition according to the
invention is any material with which the active
ingredient is formulated to facilitate application to
the locus to be treated, which may for example be a

35 plant, seed or soil, or to facilitate storage,

i
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substituted (ferr] cycloal kyl-Cferr] alkyl group, or a

C[err] al koxy, Clerr] alkenyloxy, (err] - aIkynonxy"C[err]"' e

al koxycar bonyl, am no, nono- or di- Cerr] alkylamno, (err]
alkoxycarbonylanlno group, a phenyl am no group optionally substltuted
by a hal ogen atomor a di-Cerr] al kyl carbanoyl group; or

Rlerr] and R err] together represent a CLei ] _al kyl ene chain whi ch
is optionally interrupted by, an oxygen or sul phur atom or by a group

-NR-in which Ryansport! Wi %fzﬁghydﬁoﬁﬁgr%@h%& bHLdd1 gk group

liquid, 1nc1ud1ng a material which is normally gaseous
but which has been compressed to form a liquld and
any of the carriers normally used in formulating
5 - herbicidal compositions may be used. Preferably
compositions according to the invention contain 0.5. to
95% by weight of abtivg ingredient.
Suitable solid carriers include natural and
synthetic clays and silicates, for example natural
10 silicas such as diatomaceous earths; magnesium
| silicates, for example talcé;'magnesium aluminium
silicates, for example attapulgites and vermiculites;
aluminium silicates, for example kaolinites, |
montmorillonites and micas; calcium carbonate; calcium
15 sulphate; ammonium sulphate; synthetic hydrated
silicon oxides and synthetic calcium or aluminium
N siiicates: elements, for example carbon and sulphur;
natural and synthetic resins, for example coumarone
resins, polyvinyl chloride, and styrene polymers and
20 copolymérs; solid polychlorophenols;. bitumen; waxes:
and solid fertilisers, for example superphosphates.
| Suitable liquid carriers include water; alcohols,
for example isopropanol and glycols; ketones, for _
example acetone, methyl ethyl ketone, methyl isobutyl
25 ketone and cyclohexanone; ethers; aromatic or
araliphatic hydrocarbons, for example benzene, toluene
and xylene; petroleum fractions, for example kerosine
and 1ight mineral oils; chlorinated hydrocarbons, for
example carbon tetrachloride, perchloroethylene and
30 _ trichloroethane. Mixtures of different ligquids are
often suitable.
Agricultural compositions are often formulated
and transported in a concentrated form which is
. subsequently diluted by the user before application.
35 The presence of small amounts of a carrier which is a
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surface-activeé 5gént facilitates this process of

dilution. Thus preferably at least one carrier in a
composition according to the invention is a _
surface-active agent. For example the composition may'
contaln at least two carriers, at least one of which
is a surface~active agent. R

A surface-active ggent may be an emulsifying

- agent, a dispersing agent or a wetting agent}_it may

be nonionic or ionic. Examples of suitable
surface~active agents include the sodium or calcium
salts of polyacrylic acids and lignin sulphonic acids;
the condensation products of fatty acids or aliphatic
amines or amides containing at least 12 carbon atoms

~in the molecule with ethylene oxide and/or propylene
oxide; fatty acid esters of glycerol, sorbitol,

sucrose or pentaerythritol, condensates of these w1th

‘ethylene oxide and/or propylene oxide; condensation

products of fatty alcohol or alkyl phenols, for
example E;octylpheﬁol or p-octylcresol, with ethylene
oxide and/or propylene oxide; sulphates or sulphonates
of these condensation products; alkali or alkaline

_earth metal salts, preferably sodium salts, of

sulphuric or sulphonic acid esters containing at least
10 carbon atoms in the molecule, for example sodium
lauryl sulphate, sodium secondary alkyl sulphates,
sodium salts of sulphonated castor o0il, and sodium
alkylaryl sulphonates such as dodecylbenzene |
sulphonate; and polymers of ethylene oxide and
copolymers of éthYlene-oxide and propylene oxide.

The compositions of the invention may for example
be formulated as wettable powders, dusts, granules,
solutions, emulsifiable concentrates, emulsions,
suspension concentrateé and aerosols. Wettable.
powders usually contain 25, 50 or 75% w of active
ingredient and usually contain in addition to solid
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- 3a - Wien any of the substituents X, Y, Rerr[rand -Rerr] - --
represents or contains an al kyl, alkenyl or alkynyl substttuent group, this
may be |inear or branched and preferably has up to 8, especially up to 5,
carbon'atons. Thus, for exanpl e, an al kyl group R[err] may be butyl, e.g.

I - butyl, n-butyl, sec-butyl or. tert-butyl. Were a cycl oal kyl substituent
group is present, this preferably has fLth3_to 6 carbon atomring atons.
An al kyl ene chain preferably has 4 or 5 chain nenbers. A hal ogen

inert carrier, 3-10% w of a dlsper51ng agent and,
where necessary, 0-10% w of_stablllser(s) and/or other
additives such as penetrants or stickers. Dusts are
usually formulated as a dust concentrate having a

5 similar composition to that of a wettable powder but
without a dispersant, and are diluted in the field
with further solid carrier to give a composition
usually containing ¥-10% w of active ingredient.
Granules are usually prepared to have a size between

10 ‘10 and 100 BS mesh (1.676 - 0.152 mm), and may be

' manufactured by agglomeration or impregnation
techniques. Generally, granules will contain %-75% w
active ingredient and 0-10% w of additives such as
stabilisers, surfactants, slow release modifiers and

15 binding agents. The so-called "dry flowable powders"
consist of relatively small granules having a

N _ relatively high'concentration of active ingredient.

| Emulsifiable concentrates usually contain, in addition
to a solvent and, when necessary, co-solvent,

- 20 10-50% w/v active ingredient, 2-20% w/v emulsifiers
and 0-20% w/v of other additives such as stabilisers,
penetrants and corrosion inhibitors. Suspension
concentrates are usually compounded so as to obtain a
stable, non-sedimenting flowable product and usually

25 contain 10-75% w active ingredient, 0.5-15% w of |
dispersing agents, 0.1-10% w of suspending agents such
as protective colloids and thixotropic agents, 0-10% w
. of other additives such as defoamers, corrosion
inhibitors, stabilisers, penetrants and stickers, and
30 ~ water or an organic liquid in which the active
ingredient is substantially insoluble; certain organic
‘solids or inorganic salts may be present dissolved in
the formulation to aésiét in preventing sedimentation
or as anti-freeze agents for water.
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Aqueous dlsper51ons and emulslons, for example

compositions obtained by diluting a wettable powder or
a concentrate accordlng to the invention with water,

"also lie within the scope of the invention. The said

emulsions may be of the water-in-oil or of the

' oil-in-water type, and may have a thick

'‘mayonnaise'-like consistency.

The composition'of the invention may also contain
other ingredients,. for example compounds possessing
insecticidal or fungicidal"properties or 6ther
herbicides. '

The following Examples lllustrate the 1nvent10n.
Example 1 illustrates the preparation of an ester of
general formula II and Examples 2 to 63 relate to the

preparation of compounds of general formula I;

Examples 2 to 61 by Method A, Example 62 by Method B,
and Example 63 by conversion of a compound of general

" formula I in which Z is oxygen to one in which 2 is

sulphur. All structures were confirmed by mass
spectroscopy and/or 300'H nmr. '

Example 1
Preparation of methyl-s-(3-J,¢,&-trifluorbmethyl-
phenoxy)picolinate

A solution of sodium methoxide (from 1.3g sodium
in 20 ml methanol) was added to a solution of
3-of,o,%~trifluoromethylphenol (8.9g) in xylene (50m1)
The solvents were evaporated in vacuo to give the dry
sodium phenolate. Pyridine (25ml) and xylene (50ml)
were added, followed by cuprous chloride (1.5g) and
the mixture heated to reflux. A solution of
methyl- 6—chlorop1collnate (8.5g) in xylene (50m1) was’
added dropwise. The mixture was refluxed for a
further 14 hours. After cooling, the mixture was
poured into water (500ml) and acidified with dilute
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trifluoromethyl, trifluoroethyl and fluoroethyl. - ) Tﬁé : o=

~

s

substituent(s) Xferr] may be at. any free position - conbi nati-on"of
p05|t40ns on the phenoxy ring. 5 One phenoxy substltuent Xis .
desirabBly located at the-3- (or neta-) position and is preferably a
hydrogen, fluorine, chlorine or bromne atomor ‘a nitro, ethyl, nethoxy
or, especially, a trifluoronethyl gro -~ Wien additional substituents
X 10 are present, they are suitably |ocated at the 4- and/ or 5-

posi tion and ngyiBRuthe 821@.2STHY x 1en4)rﬁfé@tws &'éxﬁéfééé& hfgt he

met-a- substituent.” Such addltlonal subst i t'uent are pre erably

sel ect ed e *ENEPNSe Layer drdhen sxtracks rﬂ?%?o@%et
Substituent (s)etherl] Uhg cOmMiNES @xtiacts Gidé washed with brine,

dried over anhydrous magnesium sulphate and
5 evaporated. The residue was purified on a silica gel
column using 5% (v/v) diethyl ether/dichloromethane as
eluant to give the title compound (7.4g) as a yellow
solid of melting point 43-44°C.
Analysis (%): | - |
10 Cl4H1003NF3. Calc. ¢ C 56.§ H 3.4 N 4.7
Found ¢ C 55.6 H 3.4 N 4.8
m/e: Theory: 297 ' :
Found : 297

Example 2
15 ..N=-n-propyl-2-(3-d, & &-trifluoromethylphenoxy) =6~ -
N pyridine carboxanide |
(a) Preparation of 6-(3-o, & -trifluoromethyl~
phenoxy) picolinic acid
A solution of methyl-6-(3-,,k~-trifluoro-
20 methylphenoxy)+~picolinate (8g) in 50% aqueous
methanol (45 ml) containing sodium hydroxide
(2.5g) was refluxed for 3 hours. The methanol
was evaporated, more water added to the residue
and the aqueous solution extracted with diethyl
25 ether. The aqueous phase was then acidified with
dilute hydrochloric acid to precipitate
6- (3-&-dqdrtrlf1uoromethy1phenoxy)plcolinlc ac1d
(7.1g) as a white solid of melting point 92-93°C.
Analysis (%): _
30 C13H8N03F3 Cale : C55.1 H 2.8 N'4.9
"FPound ¢ C€ 53.3 H 3.0 N 5.0
m/e - Theory : 283
Found : 283

.\m\
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posi-tions, and may be, for exanple, 2, 3- or 2,5- di-rest hyl . Coon e

r

Preferably only one or two substituents X are present” and, Aost" "~ "
preferably one of or the X 20 represents a 3- trlfluoronethyl substi t uent.
Preferably mis O. Preferably Z represents an oxygen atom

1 2 g The radicals, Rerr] and Rerr] , when individually
present may be the sane or different Praberably 25 represents a hydrogen
atomor a (Jerr] al kyl or CLerr] alkenyl SU|tany aIIyI group, nost
preferably  b)hydrRxgpapat : R 7 X

unsubsti t ut ed CIE”fﬂeéﬁ%ﬂih&ﬂ@ﬁ?)-GSB?E&QEH& G&f@d&dﬁ&de
6~ (3~l,,l~trifluoromethylphenoxy)picolinic
acid (1.5g) in thionyl chloride (20ml) was

5 refluxed for 1 hour. The excess thionyl chloride

' was evaporated in vacuo and dichloromethane
(20ml) added to the residual picolinoyl chloride.
A solution of n-propylamine (0.6g) and
triethylamine (1.0g) in dichloromethane (20ml)

10 was added dropwise at ambient temperature. After
stirring for a further % hour, the reaction
mixture was washed with water, dried over
anhydrous magnesium sulphate and the .
dichloromethane evaporated off. The residue was

15 purified on a silica gel column using 5% (v/v)
diethyl ether/dichloromethane as eluant to give
N-n-propyl=2-(3-«,«,£L-trifluoromethylphenoxy-
6-pyridine carboxamide (1.5g) as an oil.
Analxsis (%): _

20 CyH g0, N,Fa: Calc. @ C59.3 H4.6 N B8.6

Found C 60,0 H 5.0 * N 8.7
m/e Theory: 324 |
Found : 324

S Example 2A
25 Preparation of N-n-propyl=-2-(3- &,&,o ~trifiuoromethyl-
phenoxy)-6-pyridine carboxamide
Methyl-6-(3-«, o, K —trifluoromethylphenoxy)
picolinate (0.8g) and n-propylamine .(1.4g, excess)
were allowed to stand at rbom'temperature for one

30 hour. The excess n-propylamine was evaporated leaving
the title compound (0.7g) as a colourless oil.
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a Clerr] al kyl group substituted by fluorine, hydroxy,'3b' cyano,: Q[epr]

al koxy, (C[err] al koxy)carbonyl; or nono- or (Cfefr]” alkyr)aﬁ1n0
for exanple fluoroethyl, trifluoroethyl, cyanopropyl hydr oxyet hyl , .
met hoxy- et hyl , et hoxycarbonyl net hyl, or dinethyraninoethyl, a

Clerr] cycloal kyl group, especially cyclopropyl, 35 cyclobutyl,
cycl opentyl or cyclohexyl, a C al kenyly7 - -

Analysis (%): o
c. _H._O.N_F. Calc. : C 59.2 H 4.6 N 8.6

16°15°2"2°3° _
Found : C 58.6 H 4.9 N 8.8
m/e Theory: 324
5 : Found_: 324

Examg;es 3 to 61 _ :

_ Further compounds of the general formula I were
prepared by the procedure of Example 2 above, with the
appropriate selection of starting materials. Details

10 of the compounds of formula I prepared are given in
Table 1 below, and of the starting acids are given in
Table 2. '

'\
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-5- . group, for exanple allyl or nethylallyl, a C[err] aIkynyI

group,”for exanple propynyl, a (Jerr] al koxy group;’ “for exanple
ethoxy, a (([err] alkyl)am no group, for exanpl e methyl amino, a C[err]
at kenyi oxy group, for 5 exanpl e propenyloxy, a ((err] al koxy)carbonyl
group, for exanple ethoxycarbonyl- a (Cferr] alkoxy)carbonyl -
am no group, for exanple etho ycarbon am ho, a di(derr]
al kyl') carbamoyl group, for éxanple “ i pret hyl car bamoyl , an aryl am no
group, for exanple | 28 E 22 8d b 2g
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10 .phenyl am no or p-chlorophenyl am no, or a hal o- substrtut ed (C[err]

cycloalkyl)(err] al kyI group, for exanpl e chloro- substituted - -
cygl opropyl net hyl . It is especially preferred that either Rerr]
represents a hydrogen atomwhile R err] representsian 15 unsubstituted
Cerr] alkyl group, a (Jerr] al kyl group substituted by fluorine or
nmet hoxy, a Cferr]| cycl oalkyl group, a - C[err] alkenyl group, a (err]
al kynyl group, alCJerr] & ~ gl koxy grou a C[err al kenyl ox roup or a
chl oro-substitut dd cycl.ofr opy!lmet hy gfofkeipnoa- ﬁeé‘-s'r]m2§ gr%r séht@ a
Clerr] al kyl -gro#p whiFegRIBrrjl reéprEseit® tRe® @ afte T T A K9
group or a chlorg-substitutfed cycl opropyl net hyl group.
Particularly preflerred are conpounds in which Rierr] :
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.represents a hydrogen atom and R represents an ethyl, 25 'propyl -

cycl opropyl or cyclobutyl group. When R[err] ‘and - R[err] t'oget her"
represent an al kyl ene chain, suitably the chain consists of 4 or 5 .
chai n at ons, and _is for exanple a group -(CHerr]-,
-(CHerr]Q CHerr]- (CI-l[err]NR(CI_—l[err]- in which Ris a 30 Jerr]
al kyl group, sui'qably me&h Preferably R and Rerr] is a
-(CH err]- group. 0 '*T e cog)o&lnqoe &f ogeg,erngl qu;,rm.{a I Jray, be
prepared either By re toorg of gppmomnatew < xplcolmnmc @cid
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general -formula NHR[err]Rerr] in which R err] and R[-er.:ri"are-'é B

~

defi ned above. A |l eaving group is any group that aaill,-“under the
rgaction conditions, cleave fromthe starting material 15 thus pronoting
reaction at a specific site. . The |l eaving group L may suitably be a
hal ogen atom for exanple a brom ne or, especially, a chlorine atom
or an al koxy gropp, suitably (Jerr] al koxy, especi ally net hoxy. 20
The process varipnt A iguesuitfably carried out in . the presence of an
: : © .
I nert organic so vent&(fmr#exarrpl & « gl %etgylmf ogrmgn%g@r “c'gmas?n%t e
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25 .for exanple diethyl ether, or an ester, for exanple "<& thyt acet ate
stiitably at a tenperature in the range of fromO0 to- 10@{err]rC eme T
Sujtably, the reaction is carried out using substantially equinolar .
anounts of the reactants. 30 However, it can be expedient to use one
reactant in :
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excess, conveniently the amne, for exanple such that . 1 he. nof arfrat |r

of phenoxyp| colinic acid derivative to amne is in‘fhe’ fangée™ 11" to- .
1.1. . When L represents a hal ogen atomthe reaction is 5 suitab.ly
carried out at a tenperature in the range 0 to50[err]C preferably at
anbi ent tenperature, and . suitably in the, presence of a base, for
exanpl e pot agsi um casponate or, preferably, an am ne base, such as
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When L represents an al koxy group the reaction is suit ably CaI’EI ed- out

at a tenperature in the range 0 to 100[err]C, preférably af’Tddom
temperature (or 20[err]C) ‘and in the absence of an added base. 15 «
I'n accordance with nethod B, a compound of the =~ general forrmula 1 in
which Z is oxygen, is prepared by reacting a conpound of the general
formula 11l [er|r] oy : : _
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are as defined above gng Hal

&t
[

géter af

i s as defined above and Mrepresents an

and R err]

‘R err]
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The.reaction B may be carri ed out by preparation ., of .th&alkali fret4k-

phenol ate from the phenol using an al kali metal al Koxi e, suth as -
sodi um et hoxi de, 5 foll owed by treatnent of the phenolate with a .
substahtial ly equi mol ar anount of reactant |11, .suitably at an el evated
tenperature, for exanple under reflux, wth a copper catalyst, such as
cuprous chl orijde, in ridipe in the presence of an aromatic 10 _
hydr ocar bon, suchlas xy| eRe~aslis descrl bed_ in U_K . Pat ent
Speci fication No. |2 05& 16842 & o\ Berdafd V81 A the Dr&ess variant B
coul d be carriled oft §n Zhe pres@‘ncﬂé B AnhlRalY . Fetthl N hydri de,
for exanpl e sodiump hydride, Bn & dry solvent, 15 such as
di et hyl f or mam de,} suitably at in el evat ed
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tenperature, for exanple at atemmrmurelnthermwe ’?%ﬁftomSNerﬂC

fo 125[err]C, or in the presence of an al kal i netal .car bonat-e-*f or --
exanpl,e sodi um or potassium carbonate, followed by treatment with .
cuprous oxide 20 and/or copper powder -i gqan organic“sol vent, such as

di met hyl f or mami de or qui noli ne, SU|tany at a tenperature I n the range
of from 20 t(}g!@éfér&;c and conveniently at the reflux tenperature of
the reaction %SF. Cbnpounds of the.general fornula
wherein Z Qi g5 SN0 1-
reaction ofz@ugn&mwpdseﬁyfmalgenea&bo&ahﬁuba I mhereln Z represents an

oxygen atom "t [T NGRPRLBYR01 1n1HEER (35) “Snt S A AL b204g! ¢ oo

5 (so ml) was refluxed for one hour. The excess
- thionyl'chloride was éVaporated in vacuo and
dichloromethane added to the residual picolinoyl
chloride. This solution was poured into an
- excess of n-propylamine in dichloromethane. The
10 solution was then washed with water, dried over
anhydrous magneéinm sulphate and the-
dichloromethane evaporated to give
6-chloro~2-N-n-propyl pyridine carboxamide (3qg)
as a yellow oil.
15 Analysis (%):

C.H, .N,_.OCl: Calc

oH11N, C 54.5 HS5.5 N 14.1

Found : C 54.2 H 5.9 N 14.0
m/e: Theory: 198 '
Found : 198

20 (b) A solution of sodium methoxide (from 0.4g of
' sodium in 20 ml of methanol) was added to a

solution of 3-& &, & ~trifluoromethylphenol (2.6q)
in xylene (20 ml). The solvents were evaporated
in vacuo to give the dry sodium phenoclate. '

25 Pyridine (14 ml) and xylene (30 ml) were added,
followed by cuprous chloride (0.4g) and the
mixture heated to reflux. A solution of
6-chloro-2-N-n-propyl pyridine carboxamide (3q)
in xylene (20 ml) was added dropwise and the

30 resultant mixture refluxed a further 18 hours.
After cooling, the mixture was poured into water
and acidified with dilute hydrochloric acid. The
whole was extracted with diethyl ether. The
combined extracts were dried overlanhydrous

35
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30 .by heating, suitably under reflux, in the presence of ¢ c.antinert -’
afomati c solvent, for exanple benzene, t ol uene, pyridihe or “duiriol i he.
The conpounds of the present-invention nay be i sol ated and purified . by
conventi onal - t echni ques, for 35 exanple by solvent extraction, evaporation
fol |l onwed by ' N :

- 31 ~

magnesium sulphate and evaporated} The residue
was purified on a silica gel column using 5%
.(v/v) diethyl ether/dichloromethane as eluant to
give recovered starting material

5 (6-chloro-2-N-g-pf6pyl pyridine carboxamide, 60%)
and the title compound (40%) as a colourless oil.

Example 63 _
Preparation of N-n-butyl-2-(3- &, & & ~trifluoromethyl-
phenoxy) ~6-pyridinethiocarboxamide
10 A mixture of N-n-butyl-2-(3-,{,k -trifluoro~-
methylphenoxy)-6-pyridine carboxamide (0.6g) and
phosphorus pentasulphide (1.0g) in pyridine (50 ml)
was refluxed for 2 hours. The pyridine was evaporated
‘and water added to the residue. The aqueous solution
15 was then extracted with methylene chloride. The
extracts were washed with dilute hydrochloric acid,
‘water and dried over anhydrous magnesium sulphate.
The dichloromethane was evaporated and the residue
purified on a silica gel column using dichloromethane
20 as eluant to give the title compound (0.59) as a
yellow solid of meltlng p01nt 61-62°C.
Analysis (%):

017H17NZOSF Calc

C 57.6 H 4.8 N 7.9
Found : C 61.0 H 4.7 ~ N 8.1
25 m/e: Theory: 354 |
Found : 354

Exanmple 64
Herbicidal Activity

To evaluate their herbicidal activity,'compounds
- 30 according to the invention were tested using as
representative range of plants: maize, Zea s (Mz);
rice, Oryza sativa (R); barnyard grass, Echinochloa
crusgalli (BG):; oat, Avena sativa (0); linseed, Linum
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Compounds of fornula Il may be prepared from - correspondvng r-"
phenoxy;substituted picolinic acids by = standard nmethods for the .
preparation or, for exanple, 5 esters, using, for.exanple, alcohols and
acid catal ysts or thionyl chloride, or of acid chlorides ~ and acid
brom des, using, for exanple, thionyl chloride or thionyl brom de. The
aci d conpounds t.hensel ves can be prepg&ed by standard nethods from 10
chl oropicolinic acid or ester thereof. Chl oropicolinic acid, or ester

t her eof

My bEsitatissimum (L) ; mustard, Sinapsis alba (M); sugar
beet, Beta vulgaris (SB) and soya bean, Glycine max

(s).

The tests fall into two categories, pre-emergence

5 and post-emergence. The pre—emergence tests involved
spraying a liquid formulation of the compound onto the
soil in which the seeds of the plant specieé mentioned
above had recéntly been sown. The post-emergence
tests involved two types of test, viz., soil drench

10 and foliar spray tests. In the soil drench tests the
soil in which the seedling plants of the above species
‘were growing was drenched with a liquid formulation
containing a compound of the invention, and in the
foliar spray tesﬁs the seedling plants were spfayed_

45 with such a formulation.
The soil used in the tests was a prepared
horticultural loan. ' _ .
The formulations used in the tests were prepared
from solutions of the test compounds in acetone

20 containing 0.4% by weight of an alkylphenol/ethylene -
oxide condensate available under the trade mark TRITON
X-155. These acetone solutions were diluted with
water and the resulting formulations applied at dosage
levels corresponding to 5 kg or 1 kg of active _

25 material per hectare in a volume equivalent to 900
litres per hectare in the soil spray and foliar spray
test, and at a dosage of level equivalent to 10
kilograms of active material per hectare in a volume

_ equivalent to approximately 3,000 litres per hectare

30 in the so0il drench tests.

In the pre-emergence tests untreated sown soil

- and in the post-emergence tests untreated soil beafing
seedling plants were used as controls.,

The herbicidal effects of the test compounds were’

35 assessed visually twelve days after spraying the
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prepared by the methods described in J. Pharm Belg. . 1980) + éé 1,:~§

5-11. "~ Conmpounds of fornmula Il may suitably b€ prépared 15° by an
gqalogous nmet hod to that of nethod A by .- reacting a substituted am ne
of formula NHR[err]Rerr] with a 2-hal 0-6-pyridine carboxylic acid
derivative of the. ‘general formula Vv '

- 33 =~

foliage and the_soil, and thirteehldays_after
drenching the soil and were recorded on a 0-9 scale.
A rating 0 indicates growth as untreated control, a
rating 9 indicates death (i.e. 100% effectiveness).
5 An increase of 1 unit on the linear scale approximates
~to a 10% increase in the'level of effect. |
'. The results of the tests are set out in the
-following Table 3 in which -the compounds are
identified by reference to the preceding examples. In
10 the Table, a blank space indicates a 0 rating, and an
asterisk indicates that no result was obtained.
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-

n ™ no & o
0 . . '
(/7] o ON N &0 N O . 4
Qo = o O [~ AW - ] N O & N O
0
5
zn..: ~ N ~N o v ™
g
Qo © W o AV -] ~
]
2 o
At M SN n S N L T - -]
(2] 4 N O n
N .
= -3 i o V-3 N
wn [- - T S W O (-~ 8 M~ W ~N W
0
(7] - o o - ~ % o o
h: [- - N O A O [ I S ©
Y
[T | e« M~ (- < TN - ] «©n o 0 v n
7]
° 4 o © < ~ n ~ © < n
- ""
2 3 o
g . /A o~ o~ - - v % 0 I~
A
N LRSS ] v ™ < N n ) o~
N m[ﬂ
[ ¢ I | N
=0 3] ~ un " ™ ~ O n [ SRV
T < '
@
& 80 o
3% 1 n o ! N et n
o
R M
7 < o~ 0 o~
“:a
Qm o ~ oo <
)
-~
o = ~ r~ -} (2] ~
—
T a o~ " <
]
)
-
< O n < ™
3 -
o | v 1v-) ~ <
m.
(4] [T ] 72
§~ O n 0 € 4
B
3 (-]
0 W =
g © _
E o o -t
(5] £=1 ~ = o ] i
Th:sSheetHasBee

R lll



Ver oni ca persica (speedmell) and Stellaria nedia

applied pre-

selectivity to snall
rice,
and cotton,

&

and

and post - ener gence.

and
i ndi c

growi ng in such cr
- conposi tion conpri

association with a
whith conprises 15

a carrier.

.= 36 =~

TABLE 3 (cont'd)
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conpound or conposition according to the i hvention as .  §a: herbl cirde. "%
Further in accordance with the invention 20 there is ProVvided "4 nét hod of
conbat j ng undesired plant growh at a l.ocus by:treating.the | ocus with
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TABLE 3 (cont'd)
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aI um nium sili cates
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synthet i ¢ hydrated
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necessary, 0-10% w of stabiliser(s) and/or other
st'i ckers.

penetrants or
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Enul si f.i abl e concentrates usually contain, in addition” . to a sOIvent
and, when necessary, co-solvent, 20 10- 50@6m/v active |ngredrenvi-2 20%-
W« emud sifiers and 0-20% w'v of other additives such as stabilisers, .
penetrants and corrosion inhibitors. Suspension concentrates are
usual Iy conpounded so as to obtain a st abl e, non:yan4ﬁ%ﬁTTErTTﬁﬁﬁﬁTe

product and usually 25 contain 10-75% w active |ngred|en
di spersing agents, 0.1-10% w of suspendingzagents suc \
wSueG

col I oi ds and thi xotropic agents, 0-10% w - ~of other
def 6aners, corrosion I nhibitors, stabilisers, penetrants and stlckers
and 30 water or an organic liquid in which the active - ingredient is

subs;antlally_lnsoluble certain organic

T 1621 FF
| E - CLAIMS

1. | A compound of the general formula I

wherein

n is an integer from 1l to 5 and the or each X
5 - independently represents a hydrogen or

halogen atom, an alkyl or alkoxy group
optionally substituted by one or more of the
same or different substituents selected from
halogen atoms and cyano, hydroxy and. alkoxy
10 groups, or a cyano, nitro, alkenyloxy,
alkynyloxy,-alkylthio,-haléalkylthio,
alkenylthio or alkynylthio group;

m is 0 or an integer from 1 to 3 and the or
' each Y independently represents a halogen
15 | atom or an alkyl or haloalkyl group;: -
VA . represents an oxygen atom or a sulphur atom;
and ' ' '
g




P
P

se#%ds—e+—+ﬁe%gaﬁ+e—salts may be . present dissolved in ’é Ihe fornulatLon

-

to assi st in preventing sedinentation - or as anti-freeze agenvs for
T]ﬁTietliliilBTfflieI'iwd
- 48 -
R1 and Rz'each, independently, represents a

hydrogen atom, an alkyl group optionally
substituted by one or more of the same or
different substituents selected from halogen
5 - atoms or hydroxy; cyano, alkoxy, alkylthio,
alkoxycarbonyl, or mono- or di-alkylamino
groups, an alkenyl, alkynyl, cycloalkyl, or
optionally substituted cycloalkylalkyl
_ group, or a hydfoxy, alkoxy, alkenyloxy,
10 _ alkynyloxy, alkoxycarbonyl, amino, mono- or
dl-alkylamlno, alkoxycarbonylamlno group, an
arylamino group optionally substituted by a
halogen atom, or a dialkylcarbamoyl group:;

and Rz together represent an alkylene chain
which is optionally interrupted by an oxygen
or sulphur atom or by a group -NR~ in which .
R representsﬁa hydrogen atom or an-alkyl
- group.
20 2. A compound as claimed in claim 1, whereln n is 1
or 2 and the or each X independently represents a
hydrogen, fluorine, chlorine or bromine atom or a
nitro, ethyl, methoxy or trifluoromethyl group.
3. A compound as claimed in claim 2, wherein n is 1
25 and X represents a 3-trifluoromethyl or 3-methoxy
group or a 3-chlorine atom. '
4. A compound as claimed in any one of claims 1 to
3, wherein either |
_ R! represents a hydrogen atom or a'cl_4'a1kyl or
30 ' Cony alkenyl group, while Rz.represents a
hydrogen atom or an unsubstituted C,.g alkyl
1_4_a1ky1 group substituted by
fluorine, hydroxy, cyano, Cyn alkoxy, (C
alkoxy)carbonyl or mono- or di-(C

group, a C

1-2 .
1-2 alkyl)amino,

35 . a C3—6 cycloalkyl group, a C2f4 alkenyl group, a
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Aqueous di spersi ons and enul sions, for eXaane COHDOSItIOnS ebtalned

by drtuting a wettable powder or | - a concentrate according-tor- the -- -
|nven also lie within the scope of the invention. The
sald “Q“umg“a“i““l be of the water-in-oil or of the oi | -in-water
cnay vesa.ﬂ "mayonnai se' -1i ke consi stency.

The conp05|t|on of the |nvention may al so contain - ot her ingredients,
for exanpl e conpounds posse55|ng 10 insg?thidaI or fungi ci dal properties
or ot her her bi ci des. The follow ng Exanples illustrate the
‘invention. Exarﬁol e Jalkl}ﬁpir@i-sﬁp hg @repaqubgkg Qfrotp e(c of '

alkyl)am;no group, a c2_4 alkenyloxy group, a
(Cl_2 alkoxy)carbonyl group, a (Cl_2 alkoxy)
| carponylamino group, a di(cl__2 alkyl) carbamoyl
5 ‘group, an arylamino group in which the aryl group
" is optionally halo-substituted, or a - _
halo-substituted (C,_, cycloalkyl)c, , alkyl
. group; '
or
10 R1 and R2 together represent a group - (CH )4 ¢
(CH ) O(CI-Iz)2 (CH ) NR(CH )2- in which R is
a C1 -2 alkyl group.
5. A compound as claimed in c1a1m 4, wherein either
R1 represents a hydrogen atom while Rzmrepresents
15 .an unsubstituted Ci-5 alkyl group, a C;_, alkyl
_ - group substituted by fluorine or methoxy, a C3_6
A - cycloalkyl group, a c3 alkenyl group, a C3
alkynyl group, a c1—2 alkoxy group, a C

alkenyloxy group or a chloroisubstituteg
20 : cyclopropylmethyl group, or R1 represents a c1_3
alkyl group while R2 represents the'-same_cl_3
alkyl group or a chloro-substituted .
cyclopropylmethyl group. '
. 6. . A compound as claimed in claim 5, wherein r?
'25 : represents a hydrogen atom and R2 represents an

ethyl, propyl, cyclopropyl or cyclobutyl group.
7. A process for the preparation of a compound of
general formula I as claimed in claim 1, which
- comprises preparing a'compoundeof general formula
30 I in which Z represents an oxygen atom, by
a) reacting a compound of the general

Thxs Sheet Has Been Re ‘i
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gener al —forﬁﬁT‘_T‘_Eﬁa_Egaﬁples 2 to 63 relate to the 15 preparatlon ofi
conpounds “tﬁ“ﬁ& Exanples 2 to 61 by thhod A, Exanpte
62 by. MetH wﬂ‘“ ““ arrpl e 63 by conversion of a conpound of- general

formul a | h®Z s bxygen to one in which Zis . sul phur. Al
structures- mere*conflrned by mass 20 spectroscopy and/or 300'H nnr.
Exanple 1 Preparation of nethyl-6-(3-[err],[err], [err]
-trifluoronethyl - phenoxy) pi colinat gg — A sol ution of sodium
met hoxi de (froml.3g sodium 25 in 20 m nethanol) was added to a solution
of | formula II

(I1)

COL

in which X, and Y are as defined in claim
_ 1, and L represents a 1eav1ng group, with an
5 _ _' ' amine of the general formula NHRIRZ, in
which R ) _ _
and R? are as defined in claim 1;
or . I ’
b) reactihg a compound of the general formula

10 - IIX

Hal (III)

CONR! R?
in which Ym' R1 and R2 are as defined in
claim 1, and Hal represents a halogen atom
with a compound of the general formula IV

(IV)

in which X, is as defined in <claim 1 and M
represents an alkali metal atom; and
optionally converting the product into a compound
of general formula I in which Z represents a
20 sulphur atom.

Is "7«;5.

Thns Sheet Has Been Reﬁaced
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[errJ [err],[err],

-trlfluoronethylphenol (8.90). in xylene (50n1)

The solvents WEer € evaporated i vacuo to give the dry sodi um-

di xyl ene (50m ) wer e added, foll owed by.
Eu hﬂ the m xture heated to reflux. A solution

phenel ate.
cuprous chlorﬂ" IH
of

met Hyl *6- ehl'or opl ol Isnate (8.5g) in xylene (50mM) was added
dropwi se. The mixture was refluxed for a further 14 hours. After
cooling, the m xture was ~poured into_water (500m) and acidified with
dilute 35 -els |
| - 8. A herbicidal composition which comprises a
- compound as claimed in anyone of claims 1 to 6,
together with a carrier.
9. A method of combating undesired plant growth at a
> locus, which comprises treating the locus with a
compound as claimed in any one of claims 1 to 6, .
or with a composition as claimed in claim 8. '
10. The use of a compoﬁnd as claimed in any one of
claims 1 to 7, or a composition as claimed in
10

claim 8, as a herbicide.

This Sheet Has Been Replaced
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15 -, sul phuric acid. The xylene Iayer was separated and f “the.
aquéous | ayer further extracted Mﬁth dlethyl . ether. ‘The -conbi ned
ex¢ractis were washed with brine, ‘dri‘ed” over anhydrous magnesi um .
sul phate and 5 evaporated. The reS|due was purified on a silica gel

- 52 -~
T 1621 FF
ABSTRACT

HERBICIDAL CARBOXAMIDE DERIVATIVES

Compounds of the formula

. 1 (1)
Ly @

wherein

n is 1 to 5 and the/each X is hydrogen, halogen,
5 cyano, nitro, optionally substituted alkyl or

alkoxy alkenyloxy, alkynyloxy, haloalkylthio,
alkenylthio or alkynylthio;

m is 0 or 1 to 3 and the/each Y is halogen, alkyl
or haloalkyl;

10 zZ is oxygen or sulphur;
- and | | |
R1 and R2 each, independently, is hydrogen, alkyl

optionally substituted by halogen, hydroxy,
cyano, alkoxy, alkylthio, alkoxycarbonyl, or
15 mono- or di-alkylamino, alkenyl, alkynyl,
hydroxy, alkoxy, alkenyloxy, alkynyloxy,
alkoxycarbohyl, amino, mono-~ or di-alkylamino,

NSQWHHmBﬂmmW

TN
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/%olunn .using 5% (v/v) diethyl ether/dlchloronethane as . eluant to glve
the'title conpound (7;4g9) as a yellow. =~ solid of neltlng por nt~- o
43~44[ err] C Analysis (%: 10 derr]Herr]O[err]NF[err]: Calc. : C.
56. 6 H3.4- NA4.7 Found : C 55.6 H3.4 N4.8
me: Theory: 297 ' Found : 297 Exanple 2 15
N-n-propyl-2-(3-[err],[err],[err]- trlfluoronethylphenoxy) 6- pyri di ne
car boxam de (a) Preparation of - 83 - :

6- (3 [err],[err],[err]- trlfluoronethyl
alkoxycarbonylamlno, arylamlno, dlalkylcarbamoyl,

-cycloalkyl, or optionally substltuted
cycloalkylalkyl; -

and Rz-together form an alkylene chain optionally
interrupted by oxygen, sulphur or ~NR-, R being
'hydrogen or alkyl'
are herb1c1des.

© This Sheet Has Been Reﬂlaced
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phenoxy) prO|InIC acid A sol ution of WBst-6 o5
met Ayl - 6=( 3- Yerr],[err],[err]-trifluoro- 20 :

nmet hy] phenoxy) - plcolinate (8g) in 50% aqueous met hanol (45 m)
cont ai ni ng sodi um hydroxi de (2.59) was refluxed for 3 hours. The
met hanol : was evaporated, nore water added to the residue

and the aqueous solution extracted with diethyl 25 ether. The
aqueous phase was then acidified with di l ute hydrochloric acid to

precipitate

6-(3-ferr],[err], [err] trlfluoronethylphenoxy)pLgoLLnLgﬂas%d
(7.1g) @s~&jmﬁ vi nt 92- 3[err A
4.9 393 b
')pducd A . 1
u}paged."""".
. topaged .

HERBICIDAL CARBOXAMIDE DERIVATIVES

The present invention relates to herbicidal
carboxamide derivatives, their preparation, herbicidal
compositions containing such derivatives and their use
in combating undesired plant growth.'

5 The herbicidal activity of 2-phenoxy-3-pyridine
carboxamide compounds is well known. In 1981 and 1982
three U.S. patent specifications were published , Nos.-
4 251 263, 4 270 946 and 4 327 218, directed to
A.D. Gutman's work on 2-phenoxynicotinamide

10 herbicides. His later review article, Chapter 5 of
"sSynthesis and Chemistry of Agrochemicals" (1987)
published by the American Chemical Society, shows that
his investigations started with 2-phenoxynicotinic
acids (which were found to be inactive) progressed to

15 N-alkyl amide derivatives (found to have weak
herbicidal activity), and then concentrated on
N-phenyl and N-benzyl amides as the most active of the
compound type. Indeed, Diflufenican{N-(2,4-difluoro-~
phenyl)-2-(3~trifluoromethylphenoxy)-3-pyridine

20 carboxamide] was subsequently devéloped, by a
different research group, as a commercial herbicide
for use against broad-leaved weeds in winter cereals,
such as winter wheat and barley.

REPLACEMENT SHEET
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U.s. Pat;ﬁt Specification No. 4 251 263 is
concerned with the N-alkyl amides of Gutman, and
related N-alkenyl and N-alkynyl amides. The compound
documented as being the most active of the aliphatic

> amides pfepared and tested is N-(1,l-dimethylprop-2-
ynyl)-2—(3-trifluoromethYlphenoxy)-3-pyridine
- carboxamide, which gives 85% control preemergence and
only 57% control postemergence on specified narrow-
and broad-leaved spécies.

- 10 Suprisingly, it has now been found that
2-phenoxy-6-pyridine carboxamide compounds with
aliphatic (both straight chain and alicyclic) and
other substitution of the amide nitrogen atom have
unexpectedly high levels of herbicidal activity

15 against representative narrow- and broad-leaved test
species in pre- and/or post-emergence application;
certain examples exhibiting 90 to 100% effectiveness
against test species both pre- and post-emergénce.

| The present invention accordingly providés a
.20 compound of the general formula I

Ym
7 :
- , .
ﬁ N/R‘ (1)
e
wherein .
n is an integer from 1 to 5 and the or each X
independently represents a hydrogen or halogen
25 atom, an alkyl or alkoxy group optionally

substituted by one or more of the same or
different substituents selected from halogen
atoms and cyano, hydroxy and alkoxy groups, or a
cyano, nitro, alkenyloxy, alkynyloxy, alkylthio,
T30 halbalkylthio,-alkenylthio or alkynylthio group; .

[REPLACEMENT SHEET| -
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b) Preparatron of N—n propyl 2-(3- [err] [err],[err]-trifluoro-

nethylphenoﬂ% lagedr boxani de 6-
(3-ferr], [err oronethylphenoxy) pi colinic acid
(20n1) was 5 . refluxed for 1 hour. The

(1. 59) in t hi

excess thionyl chlorrde was evaporated in vacuo and

di chl or onet hane . (20m ) added ta ghe residual picolinoyl chloride.
A sol ution of n-propylanm ne (0.6g) and triethylamne {1.0g) in

di chl oronet hangs (20Mig d0or an in‘ﬂ/a e@dQQémdn.OﬁWl Seatid dHY et éfOReyat ure.
'r?;f ;'?lrjre was \/vashZEiI Cﬂ{éﬂgﬁrtﬁgé?gtgyr%ﬁpﬁﬁ htk °Ha1o %%hi??m Iso’?raﬁﬂesi um
sul phate and the ~alkyl o#li haloadkglhgreupeyaporated of f. The residue was
‘ Z represents an oxygen atom or a'shlphur atom; '
5 and | |
" R!  and R? each, independently; represents a hydrogen
atom, an alkyl group optionally substituted by
one or more of the same or different substituents
selected from halogen atoms or hydroxy, cyano,

10 alkoxy, alkylthid, alkoxycarbonyl, or mono- or

| di-alkylamino groups, an aikenyl, alkynyl,
cycloalkyl, or optionally substituted
cycloalkylalkyl group, or a hydroxy, alkoxy,
alkenyloxy, alkynyloxy, alkoxycarbonyl, amino,

5 -~ mono- or di-alkylamino, alkoxycarbonylamino
group, an arylamino group optionally substituted
by a halogen atonm, or a dialkylcarbamoyl group;

and R2 together represent an alkylene chain which

20 is optionally interrupted by an oxygen or sulphur
atom or by a group =NR- in which R represents a
hydrogen atom or an alkyl group. '
When any of the substituents X, Y, R and R

represents or contains an alkyl, alkenyl or alkynyl

25 substituent group, this may be linear or branched and

suitably has up to 12, preferably up to 8 and
especially up to 5, carbon atqms. Thus, for example,
an alkyl group R2 may be butyl, e.g. i-butyl, n-butyl,
sec-butyl or tert-butyl. Where a cycloalkyl

30  substituent group is present, this suitably has frdm 3

" to 8, preferably 3 to.6, carbon atom ring atoms. An
aryl group is suitably phenyl. An alkylene chain .
suitably has 3 to 6, preferably 4 or 5, chain members.

. A halogen atom suitably denotes a fluorine, chlorine,

| REPLACEMENT SHEET|
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Exanpl e 2A 25 Preparé’[irgorr of n- propyl
PICLIKE g%mfga@r%e
trifluoromethyl, trifluoroethyl and fluoroethyl.

The substituent(s) xn may be at any free position
or combination of positions on the phenoxy ring.

One phenoxy substituent X is desirably located at
the 3- (or meta-)- position and is preferably'a
hydrogen, fluorine, ch}erine'or bromine atom or a
nitro, ethyl, methoxy or, especially, a
trifluoromethyl group. When additional substituents X
are present, they are suitably located at the 4-
and/or 5- position and may be the same as, or,
preferably, different to the meta-substituent. Such
additional substituent(s), X, are preferably selected
from chlorine and, especially, fluorine atoms.

Substituent(s) X, may, of course, be at other
positions, and may be, for example, 2, 3- or 2,5~
dimethyl.

Preferably only one or two substituents X are
present and, most preferably one of or the X
represents a 3-trifluoromethyl substituent. |

Preferably m is 0.

Preferably z represents an oxygen atom,

The radlcals, Rl and rR? , when individually
present may be the same or different. Preferably r:
represents a hydrogen atom or a C1~4 alkyl or C2_4
alkenyl, suitably allyl, group, most preferably
1-4 alkyl, while r2 represents an

unsubstituted ¢, _g alkyl group, especially C,_g alkyl,

hydrogen or C

alkyl group substituted by fluorine, hydroxy,
cyano, 61_2 alkoxy, (Cl_z
di-(cl_2 alkyl)amino, for example fluoroethyl,

trifluoroethyl, cyanopropyl, hydroxyethyl, methoxy-

C1-4
alkoxy)carbonyl, or mono- or

ethyl, ethoxycarbonylmethyl, or dimethylaminoethyl, a

C;_g cycloalkyl group, especially cyclopropyl,

cyclobutyl, cyclopentyl or cyclohexyl, a c2-4 alkenyl
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group, for example allyl or methylallyi, ac
alkynyl group, for example propynyl, a C
group, for example ethoxy, a (c1-4
for example methylamino, ac, , alkenyloxy group, for
example propenyloxy, a (Cl_2 alkoxy)carbonyl group,
for example ethoxycarbonyl, a (cl_2 alkoxy)carbonyl-
amino group, for example ethoxycarbonylamino, a
di(cl_2 alkyl)carbamoyl group, for example
dimethylcarbamoyl, an arylamino group, for example
phenylamino or p-chlorophenylamino, or a
halo-substituted (c3_6 cycloalkyl)cl_4.a1ky1 group,

2-4
1-4 alkoxy
alkyl)amino group,

" for example chloro-substituted cyclopropylmethyl.

It is especially preferred that-either_R1
represents a hydrogen atom while R2 represents an
unsubstituted Ci_s alkyl'group, ac_, alkyl group
substituted by fluorine or methoxy, a C3 é cycloalkyl
3 alkenyl group, a C alkynyl group, a C
alkoxy group,. a c alkenyloxy group or a _
chloro-substltuted cyclopropylmethyl group, or R
represents a 01_3 alkyl group while R? represents the
same C,_, alkyl group or a chloro-substituted
cyclopropylmethyl group.

group, a C

Particularly preferred are compounds in whlch R1

represents a hydrogen atom and R? represents an ethyl,
propyl, cyclopropyl or cyc;obutyl group.

When Rl and R2 together represent an alkylene
chain, suitably the chain consists of 4 or 5 chain

~atoms, and is for example a group -(CH2)4 R

-{(CH )20(0H2)2- or -(CHz)zNR(CHz)z- in which R is a
} 2 alkyl group, suitably methyl. Preferably'R1 and
R® is a (CH2)4- group. _ )
The compounds of general formula I may be

prepared either by reaction of an appropriate

- phenoxypicolinic acid derivative with an appropriate

amine (method A) or by reaction of an appropriate

1-2

room
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2-halo-6 —pyr;dlne carboxamlde derivative with an
approprlate alkali metal phenolate (method B). Such
methods constitute further aspects of the present

invention.

In accordance with method A, a compound of the
general formula I in which 2 is oxygen, is prepared by
reacting a compound of the general formula II

(1I)

COoL

in which X, and Y are as hereinbefore defined and L
represents a leaving group, with an amine of the.

general formula NHRle in which R and R? are as

~ defined above.

A leaving group is any group that will, under the
reaction conditions, cleave from the starting material
thus promoting reaction at a specific site.

The leaving group L may suitably be a haldgen
atom, for éxample'a bromine or, especially, a chlorine
atom or an alkoxy group, suitably C1-4 alkoxy,
especially methoxy. _

The process variant A is suitably carried out in-
the presence of an inert organic solvent, for example
dimethylformamide or an aromatic hydrocarbon, for
example benzene or toluéne; or a halogenated
hydrocarbon, forlgxamplé dichloromethane or an ether,
for example diethyl ether, or an ester, for example
ethyl acetate; suitably at a temperature in the range
of from 0 to 100°C. | |

Suitably, the reaction is carried out using

- substantially equimolar amounts of the reactants.

However, it can be expedient to use one reactant in
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excess, conveniently the amine, for example such that
the molar ratioc of phenoxypicolinic acid derivative to
amine is in the range'lzl to 1.1.
When L represents a halogen atom the reaction is
5 suitably carried out at a temperature in the range 0
to 50°C, preferably at ambient temperature, and
suitably in the. presence of a base, for example
potassium carbonate or, preferably, an amine base,
such as triethylamine or excess amine starting
10 material. .
- When I, represents an aikoxy'group the reaction is
suitably carried out at a temperature in the range 0
to 100°C, preferably at room temperature (or 20° C)
and in the absence of an added base.
15 In accordance with method B, a compound of the
general formula I in which Z is oxygen, is prepared by
reacting a coﬁpound of the general formula III '

Hal— - - (III)

CONR! R?

in which Y_, R' and R? are as defined above and Hal
20 represents a halogen atom with a compound of the
general formula IV '

(IV)

in whichlx is as defined above and M represents an
alkali metal atom. _ _ |

25 Suitably, Hal represents a bromlne atom or,
“especially, a chlorine atom. Sultably,_R_represents af
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potassium atom or, especially, a sodium atom.

The reaction B may be carried out by preparation
of the alkali metal phenolate from the phenol using an
alkali metal alkoxide, such as sodium methoxide,
followed by treatment of the phenolate with a
substantially equimolar amount of reactant III,
suitably at an elevated temperature,_for example under
reflux, with a copper catalyst, such as cuprous
chloride, in pyridiné in the presence of an aromatic
hydrocarbon, suéh as Xylene, as is described in U.K.
Patent Specification No. 2 050 168A. |

Alternatively the process variant B could be
carried out in the presence of an alkali metal
hydride, for example sodium hydride, in a dry solvent,
such as dimethylformamide, suitably at an elevated
temperature, for example at a temperature in the range
of from 50°C to 125°C, or .in the presence of an alkali
metal carbonate, for example sodium or potassium
carbonate, followed by treatment with cuprous oxide
and/or copper powder in an organic solvent, such. as
dimethylformamide or quinoline, suitably at a
temperature in the range of from 20 to 150°C and
conveniently at the reflux temperature:of the reaction
mixture.

Compounds of the general formula I wherein Z
represents a sulphur atom are suitably prepared by
reaction of a compound of the general formula I
wherein Z repfesents an oxygen atom, with phosphorous
pentasulphide under standard conditions, for.example
by heating, suitably under reflux, in the presence of
an inert aromatic solvent, for example benzene,
toluene, pyridine or quinoline.

The compounds of the present invention may be
isolated and purified by conventional techniques, for
example by solvent extraction, evaporation followed by'

-
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recrystallisation or by chroﬁatography on silica.
Compounds of formula II may be prepared from
corresponding phenoxy-substituted picolinic acids by
standard methods for the preparation or, for example,
esters, using, for example, alcohols and acid
catalysts or thionyl chloride, or of acid chlorides
and acid bromides, using, for example, fhionyl
chloride or thionyl bromide. The acid compounds
themselves can be prepared by standard methods from
chloropicolinic acid or ester thereof.
Chloropicolinic acid, or ester thereof, may be
prepared by the methods described in J. Pharm. Belg.

- (1980), 35 1, 5-11.

Compounds of formula III may suitably be prepared
by an analogous method to that of method A, by
reacting a substituted amine of formula NHR]'R2 with a
2-halo-6-pyridine carboxylic acid derivative of the

general formula V

‘Hal v

COoL

in which Yo Hal and L are as defined above.
Compounds of formula V may be prepared by conventional
technlques from picolinic acid.

The substituted amines NHRlR and the phenolates
of formula IV are either known or can be prepared by
conventional techniques.

The compounds of the invention have been found to
have a surprisingly high herbicidal activity with a

wide spectrum of activity against grasses and,

- especially, broadleaved weeds, including Alopecurus

myosuroides (blackgrass), Avena fatua (wild oat),

A A AP WA
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Steria faberii (giant foxtail), Setaria viridis (green
foxtail), Ipomoea purpurea (morning glory), Galium
aparine (cleavers), Solanum nigrum (black nightshade),

- 10 -

Veronica persica (speedwell) and Stellaria media

(chickweed), when applied pre- and post-emergence.
Examples have been found to show selectivity to small
grain cereals, for example maize, wheat, barley and
rice, and to broad-leaved crops, for example soyé,
sunflower and cotton, indicating that they may be
useful in combating weeds growing in such-crops.

The .invention further provides a herbicidal
composition comprising a compound of formula I as
defined above in association with a carrier, and a
method of making such a composition which comprises
bringing a compound of formula I into association with
a carrier. _

The invention also provides the use of such a
compound or composition according to the invention as-
a herbicide. Further in accordance with the invention
there is provided a method of combating undesired
plant growth at a locus by treating the locus with a
compound or composition acqording'to the invention.
Application to the locus may be pre-emergence or
post-emergence. The dosage of active ingredient used,
may, for example, be in the range of from 0.01 to 10
kg/ha, suitably 0.05 to 4 kg/ha. The locus may, for
example, be the soil or plants in a crop area, typical
créps béing cereals such as wheat and barley, and
broad-leaved crops, such.as soya, sunflower and
cotton. | _

A carrier in a composition according to the
invention is any material with which the active
ingredient is formulated to facilitate application to
the locus to be treated, which may for example be a
plant, seed or soil, or to facilitate storage,
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transport or handiing. A carrier may be a solid or a

"liquid, including a material which is normally gaseous

but which has been compressed to form a liquid, and
any of the carriers normally used in formulating
herbicidal compositions may be used. Preferably
compositions according to the invention contain 0.5 to
95% by weight of aétivg ingredient.

Suitable solid carriers include natural and
synthetic clays and silicates, for example natural
silicas such as diatomaceous earths; magnesium
silicates, for example talcé;'magnesium aluminium
silicates, for example attapulgites and vermiculités;
aluminium silicates, for example kaolinites,
montmorillonites and micas; calcium carbonate; calcium

sulphate; ammonium sulphate; synthetic hydrated
"silicon oxides and synthetic calcium or aluminium
silicates; elements, for example carbon and sulphur;

natural and synthetic resins, for example coumarone
resins, polyvinyl chloride, and styrene polymers and
copolymers; solid polychlorophenols; bitumen; waxes;
and solid fertilisers, for example superphosphates.
Suitable liquid carriers include water; alcohols,
for example isopropanol and lecols; ketones, for
example acetone, methyl ethyl ketone, methyl isobutyl
ketone and cycldhexanone; ethers; aromatic or
afaliphatic hydrocarbons, for example benzene, toluene
and xylene; petroleum fraqtions, for eXamﬁle kerosine
and light mineral oils; chlorinated hydrocarbons, for
example carbon tetrachloride, perchloroethylene and
trichloroethane. Mixtures of different liquids are
often suitable. f |
Agricultural compositions are often formulated
and transported in a concentrated form which is
subsequently diluted by the user before application.
The presence of small amounts of a carrier which is a
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surface-active agent facilitates this process of
dilution. Thus preferably at least one carrier in a
composition according to the invention is a
surface—-active agent. For example the composition may
contain at least two carriers, at least one of which
is a surface-active agent. _

A surface—-active agent may be an emulsifying

- agent, a dispersing agent or a wetting agent; it may

be nonionic or ionic. Examples of suitable
surface-active agents include the sodium or calcium
salts of polyaérylic acids and lignin sulphonic acids;
the condensation products of fatty acids or aliphatic
amines or amides containing at least 12 carbon atoms
in the molecule with ethylene oxide and/or propylene

oxide; fatty ACLd.esters of glycerol, sorbitol,
..sucrose or pentaerythritol; condensates of these with
‘ethylene oxide and/or p;opylene.oxide:7condensation

products of fatty alcohol or alkyl phenols, for
example E;octylphenol or p-bctylcresol, with ethylene
oxide and/or propylene oxide; sulphates or sulphonates
of these condensation products; alkali or alkaline
earth metal salts, preferably sodium salts, of
sulphuric or sulphonic acid esters containing at least
10 carbon atoms in the molecule, for example sodium
lauryl sulphate, sodium secondary alkyl Sulphates,
sodium salts of sulphonated castor oil, and sodium
alkylaryl sulphonates such as dodecylbenzene
sulphonate; and polymers of ethylene oxide and
copolymers of ethylene oxide and propylene oxide.

The compositions of the invention may for example

be formulated as wettable powders, dusts, granules,

solutions, emulsifiable concentrates, emulsions,
suspension concentrates and aerosols. Wettable

. powders usually contain 25, 50 or 75% w of active

ingredient and usuallyr¢ontain in addition to solid
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inert carrier, 3-10% w of a dispersii§ agent and,
where necessary, 0-10% w of stabiliser(s) and/or other
additives such as penetrants or stickers. Dusts are
usually formulated as a dust concentrate having a
similar composition to that of a wettable powder but
without a dispersant, and are diluted in the field
with further solid carrier to give a composition
usually containing %-16% w of active ingredient.

Granules are usualiy prepared to have a size between

10 and 100 BS mesh (1.676 - 0.152 mm), and may be
manufactured by agglomeration or impregnation
techniques. Generally, granules will contain X-75% w
active ingredient and 0-10% w of additives such as
stabilisers, surfactants, slow release modifiers and
binding agents. The so-called "dry flowable powders"
consist of relatively small granules having a
relatively high concentration of active ingredient. _
Emulsifiable concentrates usually contain, in addition
to a solvent and, when necessary, co-solvent,

10-50% w/v active ingredient, 2-20% w/v emulsifiers
and 0-20% w/v of other additives such as stabilisers,
penetrants and corrosion inhibitors. Suspension
concentrates are usually compounded so as to obtain a
stable, non-sedimenting flowable product and usually
contain 10-75% w active ingredient, 0.5-15% w of
dispersing agents, 0.1-10% w of suspending agents such
as protective colloids and thixotropic agents, 0-10% w
of other additives such as'defoamers,.corrosion'
inhibitors, stabilisers, penetrants and stickers, and
water or an organic liquid in which the active
ingredient is substantially insoluble; certain organic
solids or inorganic salts may be present dissolved in

‘the formulation to assist in preventing sedimentation
. or as anti-freeze agents for water.
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Aqueous dispersions and emulsions, for example
compositions obtained by diluting a wettable powder or
a concentrate according to the invention with water,
also lie within the scope of the invention. The said
enulsions may be of the water-in-oil or of the
oil-in~water type, and may have a thick
tmayonnaise'-like consistency.

The composition of the invention may also contain
other ingredients, for example compounds possessing
insecticidal or fungicidal properties or other
herbicides. ’ '

_ The following Examples illustrate the invention.
Example 1 illustrates the preparation of an ester of
general formula II and Exampléé 2 to 63 relate to the
preparation of compounds of general formula I;
Examples 2 to 61 by Method A, Example 62 by Method B,
and Example 63 by conversion of a compound of general

" formula I in which Z is oxygen to one in which 2 is

sulphur. All structures were confirmed by mass

£

spectroscopy and/or 300'H nmr.

Example 1 _
Preparation of methyl-6-(3-«,,£-trifluoronethyl-

phenoxy)picolinate

A solution of sodium methoxide (from 1l.3g sodium
in 20 ml methanol) was added to a solution of
3-¢,{,4=trifluoromethylphenol (8.9g) in xylene (50ml).
The solvents were evaporated in vacuo to give the dry
sodium phenolate. Pyridine (25ml) and xylene (50ml)
were added, followed by cuprous chloride (1.5g) and
the mixture heated to reflux. A solution of
methyl-6-chloropicolinate (8.5g) in xylene (50ml) was
added dropwise. The mixture was refluxed for a

. further 14 hours. After cooling, the mixture was

poured into water (500ml) and acidified with dilute
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sulphuric acid. The xylene layer was separated and
the aqueous layer further extracted with diethyl -
ether. The combined extracts were washed with brine,
dried over anhydrous magnesium sulphate and
evaporated. The residue was.purified on a silica gel
column using 5% (v/v) diethyl ether/dichloromethane as
eluant to give the title compound (7.4g) as a yellow
solid of melting_point‘43-44'c.

Analysis (%):

Cc,,H. O.NF_: Calc. ¢ C 56.6 H 3.4 N 4.7

14710°37°3° al
Found : C 55.6 H 3.4 N 4.8

m/e: Theoxy: 297

Found : 297

Example 2

.. N=-n-propyl-2-(3-d, £, &-trifluoromethylphenoxy)-6-

pyridine carboxamide _
(2a) Preparation of 6-(3-e, &, d~trifluoromethyl~-
phenoxy) picolinic acid o
A solution of methyl-6-(3-u,,k~trifluoro-
methylphenoxy)-picolinate (8g) in 50% aqueous
methanol (45 ml) containing sodium hydroxide
(2.59) was refluxed for 3 hours. The methanol

was evaporated, more water added to the residue

and the aqueous solution extracted with diethyl

ether. The aqueous phase was then acidified with

dilute hydrochloric acid to precipitate

6-(3-d;dqirtrifluorométhylphenéxy)picolinic acid

(7.1g) as a white solid of melting point 92-93°cC.

Analysis (%): ,

C13H8NO3F3: Cale : € 55.1 H 2.8. N 4.9

Found : C 53.3 H 3.0 N 5.0

n/e Theory : 283 '

Found : 283

REPLACEMENT SHEET
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Preparation of N—n-propyl-z-(3¥J;d,$—trifluoro-

methylphenoxy) -6-pyridine carboxamide
6-(3-o,of,t~trifluoromethylphenoxy)picolinic

acid (1.5g) in thionyl chloride (20ml) was

refluxed for 1 hour. The excess thionyl chloride

was evaporated in vacuo and dichloromethane
(20ml) added to the residual picolinoyl chloride.
A solution of n-propylamine (0.6g) and |
triethylamine (1.0g) in dichloromethane (20ml)
was added dropwise at ambient temperature. After
stirring for a further % hour, the reaction
mixture was washed with water, dried over
anhydrous magnesium sulphate and the
dichloromethane evaporated off. The residue was

.purified on a silica gel column using 5% (v/V)

diethyl ether/dichloromethane as eluant to give

‘N-n-propyl-2-(3-&,«,L-trifluoromethylphenoxy~-

6-pyridine carboxamide (1.5g) as an oil.
Analysis (%): '
C, H; 50, N Fa calc.
Found
m/e Theory: 324
Found : 324

C59.3 H 4.6 N 8.6
C 60.0 H 5.0 ' N 8.7

Example 2A

Preparation of N-‘-n-prgpyi—z-( 3- oL, 4, A —trifluoromethyl—-

phenoxy)-6-pyridine carboxamide

Methyl-6-(3~«, &, K —trifluoromethylphenoxy)

picolinate (0.8g) and n-propylamine (1l.4g, excess)
were allowed to stand at room temperature for one

hour.

The excess n-propylamine was evaporated leaving

the title compound (0.7g) as a colourless oil.

REPLACEMENT SHEET
19 JUL 1996
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Analysis (%):
016H1502N2 3: Calc. @ C 59.2 H_4.6 ' N 8.6
" Found : C 58.6  H 4.9 N 8.8

m/e Theory: 324
Found : 324

Examples 3 to 61

Further compounds.of the general formula I were
prepared by the procedure of Example 2 above, with the
appropriate selection of starting materials. Details
of the compounds of formula I prepared are given in
Table 1 below, and of the starting acids are given in
Table 2. '
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10 * sol ution was then washed with water, dried over

anhydrous nmignest um sul phate and the di chl or onet hane evapor at ed
to give 6- chl oro- 2- N-n- propyl pyridi ne carboxanm de (39)
as a yellow oil. 15 Anal ysis (9 : , C[err]H[err]N[err]OO
Calc : C54.5 H5.5 N 14.1 2 Found : C 54.2
H5.9 N 14.0 e: Theory: 998 Found : 198
20 (b) A solutijon of s@Qdiam|met hoxi de (fron10.4qnof sodiumin
20 M of nmethanol) wasdffe@t¢a § § H 8 T T andd i
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solutlon of- 3-[err],[err],[err]- tr|fluoronethylphenol (2.69) ' I n

xyl ene (20 m). The solvents wer e evaporated. I n vacuo to give the
dry sodi um phenol ate. 25 Pyridine (14 m) and xylene (30 m) were
added, foll owed by cuprous chloride (0. 4g) and the
m xture heated to reflux. A solution ofy 6-chl or o- 2- N- n- pr opy!l
pyridi ne carboxari de (39%n in xylene (20-m) was added dropw se
and the 30 resul t ghtsmixture ref |uxed a further 18 hours.
After cooling, the mi & ufe Bag poutﬁeotgllﬁo,_.wzﬁeg S dAng aRi ®fied
wi th dilute hydrdchl orﬁocacgd Theo © " ﬂv\holt'e ms**extrfactrednvmmh
di ethyl ether. The ~ conbi ned extracts were dried over anhydrous
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5~ (6 chl or o- 2- N- - propyl pyr| di ne carboxam de, 60% and
the title conmpolind (40% as a col ourl ess oil. Exanpl e 63
Preparati on of N-n-butyl-2-(3- [err], [err],[err] -trifluoronethyl-
phenoxy) - 6- pyri di net hi ocar boxam de 10 A m xture of N n-butyl-2-(3-
[err],[err],[err]-trifluoro- rrethyghenoxy)-G-pyridi ne car boxam de
(0.69) and ?hosphorus pemt asul phi de® (1.0g) in pyridine (50 m)
was refluxed for|2 hourge _ The pyridine was evaporated and wat er
added to the resijdue. @The aque=ous goleeltn'o 1 wak gh@ @(tﬂ';a?21 g th
met-hyl ene chl ori qe. 'E‘ne,q = ext r Kctes we[% x%asq%edw wht [ di uhe raehl oric
aci d, wat er jand drlé,drﬂ)vor anhydr ous magnesi um sul phate.
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The di chl or onet hane was evaporated and the residue ~purified on a
silica gel ¢ol unh using dichl oronet hane 20 as eluant to give the title

compound (0.5g) as a yellow solid of nmelting point 61-62[err]C.
AnaIyS|s (@@ Cerr]Herr] N err] OSF[ err] Calc : C57.6 H 4.8
. 1. Found : C 61.0 H4.7 N 8.1 25 ni e:
Y itk Found ;; 354 - 24 Exanple 64 Her bi ci da
Adt 1ty o evaRuate [their herbicidal activity, conpounds 30
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representati
sativa (R);
satk#va (0);

Zea mays (M) ;

Oyza
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rice,
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crusgal li

nge of plants: maize,
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usitatissimum (L); nust ar d, Sinapsis alba (M; sugar

éﬁﬁogéﬁge

n the soil drene
a SPecl es

Table 1 (continued)

t es®s

ver e &grwighg

Elementary Analysis (%)

~and soya bean,

ories,
i nvol ved
soi |
had r.ecent
of tegﬁ,fvi
ohg

—

e

B

(*C)

- Melting
Poin

N

(Calc.
Found)

Found)

(Calc.

(Calc.
Found)

" No.

Example

d yci ne max
pr e- enmergence 5

soi |
soipl

3.2 6.9 oil
6.4

3.4

50.4

cyclopropyl-

- H

3--CF3

51

50.0

(S).

and post - ener gence.
spraying a liquid fornmul ati on of the

beet
The tests
The

i'n which the 8@eds of the plant species
y been sown. The post-energence

tests

drench 10 and foliar spray tests.
in whi ch theiseedli ng pil ant si of the

. methyl
2,2-c12-
cyclopropyl-

ol

6.7 .
6.3

3.6 .

3.8

51.6

CH3

3—CF3

52

51.3

methyl

ol

9.6
9.4

5.2
5.1
5.2
5.0
6.4 .

62.0
62.1

1C3H7

3-Cl

. 53

ol

9.6
9.9
8.4

62.0

nC3H7

3-Cl

54

6l1.6
65.0
64.6

ol

nC3H7

n03H7

3~-Cl

55

was drenched with a liquid fornulation

oil

8.1
8.5
8.9

6.2
3.1
2.9

50.9
51.3

CHZCF3

H

3-Cl

56



«u@eﬁpa|n+ ound of the invention, and in the foliar spray tests

J:?hﬁﬂkﬁhﬂ{Tgﬁﬁﬁw’nts were sprayed 15 with such a formulation. The
: ¢ tests was a prepared horticul tural | oam The
isjd in the tests were prepared . from sol utions of the
$ §n acetone 20 containing 0.4% by wei ght of an
~YoT-V ene :Qxide condensat @7 avai | abl e under the Lrade mar k
TRITCN Thesg dceg a solutions were diluted wth " wat er and
orjmul at\org ied at dosage t levels corresponding to 5
kg or 1 kg of actfve 25 r al per hectare in a volunme equivalent to 900
litres per hectarge in the-sBil|spray and foliar spray
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test , and at a dosage of |evel equi valent to 10 kil ograns of active

mat eri al per” hectare in a vol ume equi val ent to approximately 3,000
litres. per hectare 30 in the soil drench tests. . In the
pre-enmergence tests untreated sown soil 59 and in the post-energence
~tests untreated soil bearing seedl ing plants were used as controls.
The herbicidal effects of the tdst conpapnds here 35 assessed visually
twel ve days after sprwgylngthe 0.8 ~ OB H e
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- 33 - .. foljage and the soil, and thirteen days after drenching the
iiGE&Fi#WEEE{ scorded on a 0-9 scale. A rating O indicates growth as
RE#LA 1oy E]I, a rating 9 indicates death (i.e. 100%
T ect1 veness) An increase of 1 unit on the |inear scal e approxi mates
0pg o tgngreasie in the level of effectyg The results of the tests
pre set out intihe Sy
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f 8l | owi ng Tablq 3 in which the compounds are ~identified by reference to
the.precedrng exanples. In 10 the Table, a blank space indicates a 0
rating, and an asterisk indicates that no result was obtained.
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Example 62

Preparation of N-n-propyl-z (3- -l.LoL-trlfluoromethvl-
phenoxy) - -6-pyridine carboxamide '
(a) 6-chloropicolinic acid (3g) and thionyl chloride

5 (50 ml) was refluxed for one hour. The excess

thionyl chloride was evaporated in vacuo and
dichloromethane added to the residual picolinoyl
chloride. This solution was poured into an
excess of n-propylamine in dichloromethane. The

10 | solution was then washed with water, dried over
anhydrous magnesium sulphate and the
dichloromethane evaporated to give
6-chloro-2-N-n-propyl pyridine carboxamide (39)
as a yellow oil.

15 Analysis (%):

C.H. .N_,OCl: Calc

oH11N> C 54.5 H 5.5 N 14.1

Found : C 54.2 H 5.9 N 14.0
m/e: Theory: 198
Found : 198

20 (p) A solution of sodium methoxide (from 0.4g. of
" sodium in 20 ml of methanol) was added to a

solution of 3-¢, &, & ~trifluoromethylphenol (2. 6g)
in xylene (20 ml). The solvents were evaporated
in vacuo to give the dry sodium phenolate. '

25 Pyridine (14 ml) and xylene (30 ml) were added,
followed by cuprous chloride (0.4g) and the
mixture heated to reflux. A solution of
6-chloro-2-N-n-propyl pyridine carboxamide (3g)
in xylene (20 ml) was added dropwise and the

30 resultant mixture refluxed a further 18 hours.
After cooling, the mixture was poured into water
and acidified with dilute hydrochloric acid. The
whole was extracted with diethyl ether. The
combined extracts were dried over anhydrous

35
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‘ magnesium sulphate and evaporated. The residue
was purified on a silica gel column using 5%
(v/v) diethyl ether/dichloromethane as eluant to
give recovered starting material
(6-chloro-2-N-n-propyl pyridine carboxamide, 60%)
and the title compound (40%) as a colourless oil.

Example 63

Preparation of N-n-butyl-2-(3-d, & -trifluoromethxl-
phenoxy) ~6-pyridinethiocarboxamide

A mixture of N-n-butyl-2-( 3- ok, oL,k ~trifluoro~
methylphenoxy)-6-pyridine carboxamide (0.6g) and
phosphorus peéntasulphide (1.0g) in pyridine (50 ml)

 was refluxed for 2 hours. .The pyridine was evaporated
- and water added to the residue. The aqueous solution

was then extracted with methylene chloride.  The
extracts were washed with dilute hydrochloric acid,
water and dried ovef anhydrous magnesium sulphate.
The dichloromethane was evaporated and the residue
purified on a silica gel column using dichloromethane
as eluant to give the title compound (0.5g) as a
yellow solid of meltlng point 61-62°C.
Analysis (%):
017H17N208F Calc C 57.6 H 4.8 N 7.9
Found : C 61.0 H4.7 ~ N 8.1

m/e: Theory: 354

"Found : 354

Example 64

Herbicidal Activity

To evaluate their herbicidal act1v1ty, compounds
according to the invention were tested using as
representative range of plants: maize, Zea mays (Mz):;
rice, Oryza sativa (R); barnyard grass, Echinochloa

érusgalli (BG) ; oat, Avena sativa (0); linseed, Linum
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10

15

20

25

35

usitatissimum (L); mustard, Sinapsis alba (M): sugar

beet, Beta vulgaris (SB) and-soya.bean, Glycine max -
(s).

The tests fall into two categories, pre-emergence

‘and post-emergence. The pre-emergence tests involved

spraying a ligquid formulation of the compound onto the
soil in which the seeds of the plant species mentioned
above had recently been sown. The post-emergence
tests involved two types of test, viz., soil drench
and foliar spray tests. In the soil drench tests the
soil in which the see@ling plants of the above species
wvere growing was drenched with a liquid. formulation
containing a compound of the invention, and in the
foliar spray tests the seedling plants were sprayed
with such a formulation. '

The soil used in the tests was a prepared
horticultural loam. _

The formulations used in the tests were prepared
from solutions of the test compounds in acetone
containing 0.4% by weight of an alkylphenol/ethylene
oxide condensate available under the trade mark TRITON
X-155. ‘These acetone solutions were diluted with
water and the resulting formulations'applied at dosage
levels corresponding to 5 kg or 1 kg of active
material per hectare in a volume equivalent to 900
litres per hectare in the soil spray and foliar spray
test, and at a dosage of level equivalent to 10
kilograms of active material per hectare in a volume
equivalent to approximately 3,000 litres per hectare
in the soil drench tests.

In the pre-emergence tests untreated sown soil
and in the post-emergence tests untreated soil bearing
seedling plants were used as controls.

The herbicidal effects of the test compounds were’
assessed visually twelve days after spraying the



[erf]
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- 33 -

foliage and the soil, and thirteen days after
drenching the soil and were recorded on a 0-9 scale.

A rating 0 indicates growth as untreated control, a
rating 9 indicates death (i.e. 100% effectiveness).

An increase of 1 unit on the linear scale approximates
to a 10% increase in the level of effect.

The results of the tests are set out in the
following Table 3 in which the compounds are
identified by reference to the preceding examples. In
the Table, a blank space indicates a 0 rating, and an

"asterisk indicates that no result was obtained.
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1. A compound of the genéral formula I

.éw@%-@ o

wherein

n is an integer from'l to 5 and the or each X
5 independently represents a hydrogen or

halogen atom, an alkyl or alkoxy group
optionally substituted by one or more of the
same or different substituents selected from
halogen atoms and cyano, hydroxy and alkoxy
10 groups, or a cyano, nitro, alkenyloxy,
alkynyloxy, alkylthio, haloalkylthio,
alkenylthio or alkynylthio group;

m is 0 or an integer from 1 to 3 and the or
' each Y indepeﬁdently represents a halogen
15 atom or an alkyl or haloalkyl group;
Z represents an oxygen atom or a sulphur atom;
and '
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and R2 each, independently, represents a
hydrogen atom, an alkyl group optionally
substituted by one or more of the same or
different substituents selected from halogen
atoms or hydroxy, cyano, alkoxy, alkylthio,
alkoxycarbonyl, or mono- or di-alkylamino
groups, an alkenyl, alkynyl, cycloalkyl, or
optionally substituted cycloalkylalkyl
group, or a hydroxy, alkoxy, alkenyloxy,
alkynyloxy, alkoxycarbonyl, amino, mono- or
di-alkylamino, alkoxycarbonylamino group, an
arylamino group optionally substituted by a
halogen atom, or a dialkylcarbamoyl group:
1 and-R?.together represent an alkylene chain
which is optionally interrupted by an oxygen
or sulphur atom or by a group -NR- in which .
R represents a hydrogen atom or an alkyl
group. .
A compound as claimed in claim 1, wherein n is 1
or 2 and the or each X 1ndependently represents a
hydrogen, fluorine, chlorine or bromine atom or a
nitro, ethyl, methoxy or trifluoromethyl group.
A compound as claimed in claim 2, wherein n is 1
and X represents a 3-trifluoromethyl or 3-methoxy
group or a 3~chlorine atom. '
A compound as claimed in any one of claims 1 to
3, wherein elther _
Rl represents a hydrogen atom or a C1 -4 alkyl or
C,_4 alkenyl group, while R? represents a
hydrogen atom or an unsubstituted'cl__8 alkyl
group, a C,_, alkyl group substituted by
fluorine, hydroxy, cyano, Cin alkoxy, (¢,
alkoxy)carbonyl or mono-~ or di- (01_2 alkyl)anmino,
a Cy_¢ cycleélkyl group, a C,_, alkenyl group, a
*____________________
Sheet Has Been Re\ilaced
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integer from1l to 5 and the or each X
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C alkynyl group, a C alkoxy group, a (cl_

2-4 1-4 4
alkyl)amino group,-a_cz'_4 alkenyloxy group, a
(cl_2 alkoxy)carbonyl group, a_(cl‘__2 alkoxy)

carbonylamino group, a di(cl_z'glkyl) carbamoyl
group, an arylamino group in which the aryl group

" is optionally halo-substituted, or a

0

15

20

25

30

halo-substituted (C3.¢ cycioalkyl)_cl_4 alkyl
group;

or

R1 and R?'together represent a group —(CH2)4-,

-(CHZ)ZO(CHZ)Z- or -(CHZ)ZNR(CHZ)z- in which R is
a cl_2 alkyl group. |

A compound as claimed in claim 4, wherein either
R1 represents a hydrogen atom.while'R2 represents
an unsubstituted Ci5 alkyl group, a Ci-5 alkyl
group substituted by fluorine or methoxy, a C
cycloalkyl group, a C, alkenyl group, a C
alkynyl group, a °1-z alkoxy group, a c3
alkenyloxy group or a chloro-substituted
cyclopropylmethyl group, or Rl-represents ac
alkyl group while R2 represents the same C
alkyl group or a chloro-substituted .
cyclopropylmethyl group.

A compound as claimed in claim 5, wherein R
represents a hydrogen atom and R? represents an
ethyl, propyl, cyclopropyl or cyclobutyl group.
A process for the preparation of a compound of
general formula I as claimed in claim 1, which

3-6

3 3

1-3
1-3

1 .

comprises preparing a compound of general'fqrmula
I in which Z represents an oxygen atom, by
a) reacting a c¢ompound of the general



atom a Clery] alkyl or CJerr] al koxy group optionally substituted by

one or nore of the sane or different substituents selected from
hal egen atons and cyano, hydroxy -and Clerr] alk _
cyano, nitro, Cerr] al kenyloxy, Cerr] alkynyl m“mmm”muﬂ“t hi o,
Cerr] haloalkylthio, Clerr] alkenylthio or Clerr] , * &lkynyltHio*group;
-m is O or an integer froml to 3 and the or each Y | ndependent |y
represents a halogen atomor a CJerr] - so & kyl or (err] hal oal kyl
group; Z represents an oxygen atomor a sul phur atom and R err] and
Rlerr] each, independent|gornapaeggnts a hydrogen atom a (err]
al kyl group optionally substitufed by ' -

’ ™n m

(I1)

COL

in which xn and Ym are as defined in claim

1, and L represents a leaving group, with an
1.2

5 _ : amine of the general formula NHR R, in

which R' _

and R® are as defined in claim 1;

or |

b) reacting a compound of the general formula
10 III
m
Hal— (IXII)

CONR! R?
1. 2 . .
and R are as defined in

claim 1, and Hal represents a halogen atom
with a compound of the general formula IV

in which Ym’ R

15 -
n
M (IV)
in'which'xn is as defined in claim_l and M
represents an alkali metal atom; and
optionally converting the product into a compound'
of general formula I in which 2 represents a
20 sulphur atom.
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on€. or more,of the same or different substituents sel ected from

hal ogen atons or hydroxy, cyano, Cerr] al koxy, er ,
d err]. al koxycar bonyl, or mono- or di-Cerr] al kylam no groups, a
Clerr] al kenyl, - Cerr] alkynyl, Cerr] cycloal ks m“u‘m)“mﬁ“‘y

hal o- substituted CJerr] cycloal kyl-Clerr] alk “n .

hydroxy, Cerr] al koxy, Cerr] al kenyloxy, ([err] * aIKanﬂoiy, derr]

al koxycar bonyl , am no, nono- or di- _ S{grr] al kyl am no, ([ err]
alkqucarbonylanino group, a phenylg i no group optionally substituted
by & hal ggen ‘13Q{Béﬂié‘i&él%Sﬁbksi%.‘i%c%%ﬂwon%ﬂ@és a

compound as claimed in anyone of claims 1 to 6,
together with a carrier.
9. A method of combating undesired plant growth at a
5 ~ locus, which comprises treating the locus with a
~ compound as claimed ih;any one of claims I to 6,
or with a composition as claimed in claim 8.
10. The use of a éompound as claimed in any one of
claims 1 to 7, or a composition as claimed in
10 claim 8, as a herbicide. '
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or " Rierr] . and R err] toget-'hé'r'r:_.g,xp.-_r:ex_;:;"= } a”C[err] al kyl ene chain
which is optionally interrupted by-gn:Oxygem of:

~

- 52 =

ABSTRACT

. HERBICIDAL CARBOXAMIDE DERIVATIVES

Compounds of the formula

S "

wherein _
n is 1 to 5 and the/each X is hydrogen, halogen,
5 cyano, nitro, optionally substituted alkyl or

alkoxy alkenyloxy, alkynyloxy, haloalkylthio,
alkenylthio or alkynylthio; -
m is 0 or 1 to 3 and the/each ¥ is halogen, alkyl
or haloalkyl: CT
10 gz is oxygen or sulphur;

and R> each, independently, is hydrogen, alkyl
optionally substituted by halogen, hydroxy,
cyano, alkoxy, alkylthio, alkoxycarbonyl, or
5 mono- or di-alkylamino, alkenyl, aikyhyl,
hydroxy, alkoxy, alkenyloxy, alkynyloxy,
alkoxycarbonyl, amino, mono- or di-alkylamino,



sul’phur atomor by a group -NR- in which R represents a hydrogen atom

or .a.(Jerr] alkyl group. 2. A conmpound as clainmed in claiml1, wherein n
is41 - ‘or 2 and the or each X independently represents a hydr ogen,
fluorine, chlorine or bromne atomor a ~ nitro, ethyl, nethoxy or
- trifluoronethyl group. 3. A conpound as clained in cIa|n12 wherein n is
1 and X represents a 3-trifluoronethyl or 3-methoxy group or a
3-chlorine atom 4. A conpound as cl aim&8 i-n any..one of claing 1 to
3, wherein either Rlerr] represents a hydrogen atomor a Cg rr] alkyl
or Jerr] al kerglkexpaprommylaniner,r ard@nisee: sddalkylcarbamoyl,
cycloalkyl, or optionally substituted
cycloalkylalkyl;
or o _ _
5 R and Rr2 together form an alkylene chain optionally

interrupted by oxygen, sulphur or -=NR-, R being
hydrogen or alkyl:;
are herbicides.
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N}

Ry

‘hydr dgen -at om:or an unsulstituted C[éfrj'éfkyl roup, a CJerr] alk

group-substituted by )fluorlne hydroxy, - .eyano, 3| o ! y
al koxy) car bonyl
cycl oal kyl

err] al koxy, (Ce
or nono- -(derrj alkyl)anlno L C[err{ (Gerr

group, a C[err] alkenyl group, a

. _2... l : . bl
U.S. Patent Specification No. 4 251 263 is

concerned with the N-alkyl amides of Gutman, and
related N-alkenyl and N-alkynyl amideg. The compound
documented as being the most active of the aliphatic
amides prepared and tested is N-(1, 1—diméthy1prop;2é
ynyl) -2~ (3-trifluoromethylphenoxy)-3-pyridine |
carboxamlde, which gives 85% control preemergence and
only 57% control postemergence on specified narrow-
and broad-leaved species.

EP-A-0447004 discloses certain herbicidally active
2-phenoxy-6-pyridine carboxamide derivatives which bear
an optionally substituted phenyl or.benzyl group on the
nitrogen atom of the amide moiety.

Suprisingly, it has now been found that
2~phenoxy- 6-pyridine carboxamlde compounds with

aliphatic (both stralght chain and alicyclic) and
other substitution of the amide nltrogen atom have
unexpectedly high levels of herbicidal activity
against representative narrow- and broad-leaved test
species in pre- and/or post-emergence applicatiéh;
certain examples exhibiting 90 to 100% effectiveness
against test species both pre- and post-emergence.

The present invention accordingly provides a

compound of the general formula I

b e
- N . ﬁ_“(:; (I)
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al koxy) car bonyl
di ((err]

aryl group
hal o- substituted
or 10

-(OHerr] (O grg

n

and .

N

or

REPLACEMENT SHEKT
15DEC 1997

d err]—al kynyl
al kyl )am no group, a C[errﬂ
group,
al kyl') -carbanoyl 5

(Clerr]
Rl err]

-and R? each,

= ath JAWe,  gunmEe

group, a err]
al kenyl oxy group, a
a (Cerr] al koxy)
group,
is optionally hal o-substituted, or a
cycl oal kyl ) (Jerx ]- al kyl-
and Rlerr] together represent a group
-(CH err]NR(CH err]- in mhlch Ris

abkexy group, a err
Froyy group, a (Clerr]

car bonyl am no group, a

group;
(CHerr]-

eJ.n

is an_integer'from'l-to 5 and the or each X
independently represents a hydrogen or halogen

atom, a C,,, alkyl or C,,, alkoxy group optionally

- substituted by one or more of the same or different

substituents-selected-from”halogen atoms and cyano,
hydroxy and C,,, alkoxy groups, or a cyano, nitro,
Cz,zalkenyloxy} C,.,, alkynyloxy, C,,, alkylthio,

C,.;» haloalkylthio, C,,;, alkenylthio or C,,,

-alkynylthio group;

is 0 or an integer from 1 to 3 and the or each Y
independently represents a halogen atom or a C,,,
alkyl or C,,, haloalkyl group:

represents an oxygen atom or a sulphur atom;

independently, represents a hydrogen
atom, a C,,, alkyl group optionaliy-substituted by
one or more of the same or different substituents-
selected from halogen atoms or hydroxy, cyano, C,,
alkoxy, C,,;, alkylthio, C,,, alkoxycarbonyl, or
mono- -or di-C, ,, alkylamino groups, a C,.12 alkenyl,

C,.,, alkynyl, C;, cycloalkyl, or optionally halo-

substituted C;, cycloalkyl-C, ,, alkyl group, or a

hydroxy, C,,, alkoxy, C,,, alkenyloxy, C,,,
alkynyloxy, C,.,, alkoxycarbonyl, amino, mono- or di-
Ci.12 alkylamino, C,.;, @alkoxycarbonylamino group, a
phenylamino group optionally substituted by a

halogen atom or a di-C, ,, alkylcarbamoyl group;

R' and R? together represent a C;., alkylene chain
which is optionally interrupted by an oxygen or

_ éulphur atom or by a group -NR- in which R

represents a hydrogen atom or a C, ,, alkyl group.

This Sheet Has Been Rep

AR IIII

an arylam no group in which the



va Cperr], alkyl group. .-~ 5. A conpound as clagria in claima4, wherein

ei t her Rlerr] répresents a hydrogen atom-wHile R represents 15
an unsubstituted Cferr] alkyl group, a (Jerr] alkyl group
substituted by fluorine or nethoxy, a Cerr] . cycl oal kyl group, a
C3 al kenyl group, a C3 al kynyl group, a (err] al koxy group, a C3
al kenyl oxy group or a chloro-substituted 20 cycl opropyl net hyl group,
or Rlerr] represents a ([err] - - 3a -alkyl group while R represents the
same (Cerr] al kyl group or a chloro-substituted '

cycl opropyl met hyl group. 6. A conmpound as clained in claim5,
wherein Rerr] 25 represents a hydrogen atomand Rl err] represents
an o . _

When any of the substituents X, ¥, R' and R
represents or contains an élkyl, alkenyl _<5r alkynyl -
'substituent group, this may be linear or branched and
. preferably has up to 8,_especially up to 5, carbon atoms.
Thus, for example, an alkyl group R? ‘may be.butyl,'e.g. i~
butyl, n-butyl, sec-butyl or tert-butyl. Where a’
cycloalkyl substituent group is present, this preferably
has from 3 to 6 carbon atom ring atoms. An alkylene
.%% chain preferably'has'4 or 5 chain members. A halogen
| atom suitably denotes a fluorine, chlorine,

R Y i

L
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éthyli probyl vcyclopropyn or cyclobutyl;grdUp - ! : A process for the
preparation of a conpound “of

: r-al -, for”EL_aL_§§_9L§LﬂEQ—Lﬂ~
claim1, which . rec?ggéhfgsaﬁrgggrgggéﬁoﬁfngoun of general fornula
eacing o cogeor e aenern o |

1. A compound of the geheral.formula-I

. . Ym ) - ’
. v .
n { 1 (I) .
3 ﬁ N/R | o
g2 |
wherein
n - is an integer from 1 to 5 and the or each X
independently represents a hydrogen or halogen

atom, a C, 4, alkyl or C,.;, alkoxy group optionally
substituted by one or more of the same or different

substituents selected from halogen atoms and cyano,
hydroxy and C,,, alkoxy groups, or a cyano, nitro,
Czqzalkenyloxy,'C@Jzalkynyloxy, C,.;» alkylthio,
¢,.,; haloalkylthio, C,,, alkenylthio or C, ,,
alkynylthio group;

m is 0 or an integer from 1 to 3 and the or each Y
independently represents a halogen atom or a C,_,,
alkyl or C,, haloalkyl group; '

Z represents an oxygen atom or a sulphur atom;
" and ' '
R'  and R? each, independently, represents a hydrogen

atom, a C,,, alkyl group optionally substituted by
one or more of the same or different substituents

selected from halogen atoms or hydroxy, cyano, Ci-12
alkoxy, C,,, alkylthio, C,,, alkoxycarbonyl, or
mono- or di-C,,;, alkylamino groups, a C,,, alkenyl,
C.1z alkynyi, Csg cycléalkyl, or optionally halo-
substituted C;, cycloalkyl-C,,, alkyl group, or a
hydrdxy, C,.1» alkoxy, C,,, alkenyloxy, C,,,
alkynyloxy, C,,, alkoxycarbonyl, amino, mono- or di-
Cbﬁ alkylamino, C,.q; @lkoxycarbonylamino group, a
phenylamino group optionally substituted by a
halogen atom or a di-C,,, alkylcarbamoyl group:;

-_—
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or . .
R' and R? together repreéehﬁfé.cyb alkylene chain
which is dptionally interrupted by an okygen or
sulphur étom or by a group -NR~- in which R
represents a hydrogen atom or a C,qg alkyl group.
2. A compound as claimed in claim 1, wherein n is 1

or 2 and the or each X 1ndependently represents’ a
| hydrogen, fluorine, chlorlne or bromine atom or a
nitro, ethyl, methoxy,or trifluoromethyl group..
3. a compound as claimed in claim'z,-wherein nis 1
and X represents a 3-trifluoromethyl or 3-methoxy
- group or a 3-chlorine atom.

4. A compound as claimed in any one of claims 1 to

3, wherein either

Rl represents a hydrogen atom or a C1_4 alkyl or
C, 4 alkenyl group, while R2 represents a
hydrogen atom or an unsubstituted C1—8 alkyl
group, a C,_, alkyl group substituted by
fluorine, hydroxy, cyano, Cl__2 alkoxy, (Cl__2
alkoxy)carbonyl or mono- or di—(cl_2 alkyl)amino,

a C3__6 cycloalkyl group, a 02_4 alkenyl group, a

&
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1, and L represents a | eaving group, with an 5 _ ani ne of t@Ho s
general fg;nula*,,R[err]R[err] , In : which R err] and
Srarhal kned in claima1l, or b) reacting a
& jgdneral fornul-a 10 :
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U.S. Patent Specification No. 4 251 263 is

concerned with the N-alkyl amides of Gutman, and
related N-alkenyl and N-alkynyl amides. The compound
documented as being the most active of the aliphatic:
amides prepared and tested is Ne(l,l-dimethylprop;z—
ynyl)-2-(3-trifluoromethylphenoxy)-34pyridine
carboxamide, which gives 85% control preemergence and
only 57% control postemergence on spec1f1ed narrow-
and broad-leaved species.

EP-A-0447004 discloses certain herbicidally active
2-phenoxy-6-pyridine carboxamide derivatives which bear
“an optionally substituted phenyl or‘benzyl group on the
nitrogen atom of the amide.moiety) :

Suprlslngly, 1t has now been found that
2~-phenoxy-6 —pyrldlne carboxamlde compounds with
aliphatic (both straight chain and alicyclic) and
other substitution of the amide nitrogen atom have
unexpectedly high levels of herbicidal activity
against representative narrow- and broad-leaved test
species in pre~ and/or post-emergence applicatiéh;
certain examples exhibiting 90 to 100% effectiveness
against test spéciés both pre- and’ post-emergence.

The present invention accordingly provides a

compound of the general formula I

7 _
N R (1)

SG
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[err] * . : in which Y[err]' Rerr] and R} 12
claim1, and Hal represents a hal ogen atom INLA s

the general fornula IV 15 [err] |
defined in claim1 and M represents aj
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wherein
n is an integer from 1 to 5 and the or each X

independently represents a hydrogeﬁ or halogen
atom, a C,,, alkyl or C,,, alkoxy group optionally
substituted by one or more of the same or different
substituents selected from halogen atoms and cyano,
hydroxy and C,,, alkoxy groﬁps, or a cyanho, nitro,
C,.,, alkenyloxy, C,.;, alkynyloxy, C;.,, alkylthio,
Cy.12 haloalkylthio, .Cz-1z alkenylthio or G, ,,

_ alkynylthio group:;

m is 0 or an integer from 1 to 3 and the or each ¥
independently represents a halogen atom or a C, ,,
alkyl or C,,, haloalkyl group;

Z represents an oxygen atom or a sulphur atom;
and . |
R! -and R? each, independently, represents a. hydrogen

atom, a C,;, alkyl group optionally'substituted by
one or more of the same or different substituents-
selected from halogen atoms or hydroxy, cyano, C, ,;,
alkoxy, Cy.y alkylthio, C,,, alkoxycarbonyl, or
mono- -or di=C, ,, alkylamino groups, a C,,, alkenyl,
C,.4, alkynyl, C;4 cycloalkyl, or optionally halo-
substituted C;, cycloalkyl-C,_,, alkyl group, or a
hydroxy, C,.;; alkoxy,_c}n'alkenyloxy, C,.12
alkynyloxy, C,.,, alkoxycarbonyl, amino, mono- or di-
Ci12 alkylamino, C,,, alkoxycarbonylamino group, a
phenylamino group optionally substituted by a
halogen atom or a di-cbw'alkylcarbamoyl group;

or _
R! and R? together represent a Cy, alkylene chain
which is optionally interrupted by  an oxygen or
sulphur atom or by a group -NR- in which R
represents a hydrogen atom or a C;,; alkyl group.



optPona\Ly converting the product.into a conpound of general formula
| in which Z represents a 20 sul phur at om

When any of the substituents X, ¥, R' and R?
represents or contains an alkyl, alkenyl or alkynyl
substituent group, this may be linear or branched and
preférably has up'to 8, especially up to 5, carbon atoms.
Thus, for example, an alkyl group R? may be butyl, e.g. i-
butyl, g-butyl, §§g-b@tyl or tert-butyl. Where a 
cycloalkyl substituent group is present, this preferably
has from 3 to 6 carbon atom ring atoms. An alkylene
chain preferably has 4 or 5 chain members. A halogen
atom suitably denotes a fluorine, chlorine,




1 gnyone of clainms 1 to B, ... together with-a : :
joff conbati ng undesi red plant growﬂh at a—ﬁ*“"~f~rggﬁpkerﬂich
ety ng the locus with a conpound M\ &w

or wth a conposition as cl\m\““m\

A her bi ci dal conp05|t|on mthh conprlses a conpound

one

, conpound as claiged in any one. of d1a|ns 1to 7,

osition as claimed in 10 cl ai m 8; as a herbi ci de.

CLAIMS

1. A compound of the general formula I

YIm .
4 | f
n ] 1 :
Ogr o
O
g2 | -

wherein ) _ _

n - is an 1nteger from 1 to 5 and the or each X
1ndependently represents a hydrogen or halogen
atom, a Cy alkyl or cpn_alkoxy group optionally
substituted by one or more of the same or different
substituents selected from halogen atoms and cyano,
hydroxy and C,,, alkoxy groups, or a cyano, nitro,

C,.,, alkenyloxy, . cz1zalkYnyloxy, C112 alkylthio,
Ci12 haloalkylthlo, (542 alkenylthlo or C, i
alkynylthio group.

m is 0 or an integer from 1 to 3 and the or each Y
independently represents a halogen atom or a Chﬁ
alkyl or C, ,, haloalkyl group:; '

Z represents an oxygen atom or a sulphur atom;

~ and _ :
R! and R? each, independently, represents a hydrogen

atom, a C,;, alkyl group optionally substituteéed by
one. or more of the same or different substituents
selected from halogen atoms or hydroxy, cyano, C,,,
alkoxy, C, i, alkyithio, C,.;, alkoxycarbonyl, or.
mono- or di—Cpu'alkylamino groups, a C,,, alkenyl,
C,.;; alkynyl, C; 4 cycloalkyl, or optionally halo-
substituted ¢, , cycloalkyl-C,_,, alkyl group, or a
hydroxy, C,.,, alkoxy, C,,, alkenyloxy, G, ,,
alkynyloxy, Ci.; alkoxycarbonyi, amino, mono- or di-
C,.;» alkylamino, C, ,, alkoxycarbonylamino group, a
phenylamino group optionally substituted by a
halogen atom or a di-cC,.,, alkylcarbamoyl group;
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R! and R? together represent a C; alkylene chain
which is optionally interrupted by an oxygen or
sulphur atom or by a group -NR- in which R
représents a hydrqgen atom or a C“ﬁ alkyl group.

A compound as claimed in claim 1, wherein n is 1

or 2 and the or each X independently represents a
hydrogen, fluorine, chlorine or bromine atom or a
nitro, ethyl, methoxy'br trifluoromethyl group.
A compound as claimed in claim 2, wherein n is 1
and X represents a 3—trifluorométhyl or 3—methoxy
group or a 3-chlorine atom.

A compound as claimed in any one of claims 1 to
3, wherein either

r! represents a hydrogen_atom or a C alkyl or

1-4

Cz_4 alkenyl group, while R2 represents a

hydrogen atom or an unsubstituted C1-8 alkyl

group, a C1_4_élkyl group substituted by
fluorine, hydroxy, cyano, C1~2 alkoxy, (01_2
alkoxy)carbonyl or mono- or di—(Cl_2 alkyl)amino,

alkenyl group, a-

3-6

ac cycloalkyl group, a C,_,




