REPLACEMENT SHEET O 7 JUL 1988 HERBI Cl DAL Pl COLI NAM DE DERIVATIVEQQBBagg,g

ptesent invention rel ates to.LﬁLLahn—ﬁew—WQESE nam de derivatives, t eLr.
THIS SHEET HIASA them and their use ?'n"é"“'

prepar at i'ont herbi ci dal ‘conp
combating undesired plant grdw h. REPUACER70946]t eaches that certain

Ak aryl - 2- phenoxy ni coti nam des—are-USeT Ul _ag Derbicides. From US- A- 4493730
it is known that 2-cyano-3-nitro-6-(2-chloro-4-trifluoronethyl phenoxy)
pyridi ne can be used as a herbicide. 5 I n accordance w tdpgd hep
present invention there is provided a conpound of the general™ fornula:
[err] 10 wherein [err] and [err] each independently represents a hydrogen
atom or- an al kyl, aryl, al kenyl, al kynyl, cycloal kyl, cycl oal kyl al kyl, -

aral kyl, al karyl, hydroxy, Ridepe I K PR kyl car bonyl ,
al koxycar bonyl , am no, m)ngfa or c'ﬁn-‘% E;ngeﬁégl:?é l\"‘EgﬁxtoxyIc‘élr;:%onyLarri no
group, in which groups any al kyl, al kenyl, alkynyl, cycloal kyl or aryl
noi ety is optionally ThHéPrddémd inventibnorelayes ubst céxrtein hedwr ocyclic
group, an aryl a@i@oﬁn%lﬁ&é)emde%@alﬁves, their preparation, herbicidal

compositions containing them, and their use in

combating undesired plant growth.

> In accordance with the present invention there is

provided a compound of the general formula:

SX /&h
(R.’. )n' o l/zz (I) -t

™,

10  wherein R, and R, each independently represents a
hydrogen atom, or an alkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aralkyl, alkaryl, hydroxy,
alkoxy, alkenyloxy, alkynyloxy, alkylcarbonyl,
alkoxycarbonyl, amino, mono- or di-alkylamino,

5 alkoxycérbonylamino group, in which groups any alkyl,
alkenyl, alkynyl, cycloalkyl or aryl moiety is
optionally substituted, an optionally substituted
heterocyclic group, an arylamino group optionally

. substituted by a halogen atom, a dialkylcarbamoyl

20 group, a trialkylsilyl group or a fused ring structure,
or together form an alkenylene chain or an optionally
substituted 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

Y N

25 group; R, represents a hydrogen or‘ halogen atom;.or an

3
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substituted by a hal ogen atom a dial kyl carbanoyl 20 group, a
trlalkyIS|IyI group or a fused ring structure, or together form an
alkenylene chain or an optionally substituted al kyl ene chain which is
optionally interrupted by an oxygen or sul phur atomor by a group -NR- in
which R represents a hydrogen atomor an al kyl. 25 group; [err] represents
a hydrogen or hal ogen atom or an -2- al kyl, alkoxy, aryl or aryl oxy

gr gut)_ ?pt i ?nal I lya;gbé;;meﬂ@)yam ?f AN gfrbﬁpsaﬁtlahamir; e!r%eﬂt
substituents sel eg ogen a an ) oX

itu e o o {rflfe y
groups, or repreS8RP gni 8% 08, aﬁ% %@3 % ?
(?kalfhio)ca{Eoiybst&tﬁzztfi$gig¢teduﬁnj?|231qgeana&ﬁzznBrgo¢yanﬁenyIoxy,
al kynyl oxy, al ky e &Qb&e n
al kyl sul phi ny ?Eif T "8 #y oy ‘ﬁﬁ% 10331 senY kén a0 noal kyl
group; [err] 10 caF ﬁ*%s AN téﬁ°AFR§P°BY hal oal kyl group;
Z represents an angEﬁaﬁboﬁydIﬂhﬂidﬁlﬂalkylahido, nitro, alkenyloxy,

alkynyloxy, alkylthio, haloalkylthio, alkenylthio,
alkynylthio, alkylsulphinyl, alkylsulphonyl,
. alkyloximinoalkyl or alkenyloximinoalkyl group; R
10 represents a halogen atom or an alkyl or haloalkyl
group; 2 repreéents an oxygen or sulphur atom; m is
0-3; and n is 1-4.
Where substituted, any of the alkyl, alkenyl,
alkynyl, cycloalkyl or aryl moieties in R1 and R2 may
15 be substituted by one or more of the same or different
substituents selected from halogen atoms and hydroxy,
cyano, alkyl, alkoxy, alkylthio, alkoxycarbonyl, aryl,
aryloxy, and mono- or di-alkylaminho groups.
When any of the substituents R 1, Rz' R3 and Rn
20 represents or contains an alkyl, alkenyl or alkynyl
substituent group, this may be linear or branched and
suitably has up to 12, preferably up to 6, carbon
atoms. Preferred alkyl groups are methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl, s-butyl and
25 t-butyl. Where a cycloalkyl substituent group is
present, this suitably has from 3 to 6 carbon ring
atoms. An aryl group is suitably a phenyl group. an
alkenylene or alkylene chain suitably has 3 to 6 chain
members. A halogen atom suitably denotes a fluorine,
30 chlorine or bromine atom; preferred haloalkyl groups
are fluoroethyl, chloroethyl, trifluoromethyl and
trifluoroethyl groups.
The substituent(s) R, may be at any free position
or combination of positions on the pyridyloxy ring.

35 Each substituent R, is preferably a hydrogen,



0-3; and nis 1-4. Were substituted, any of the al kyl, alkenyl, alkynyl,
cYcloal kyl or aryl moieties in [err] and [err] may 15 be substituted by
one or nore of the same or different substituents sel ected from hal ogen
atons; and hydroxy, cyano, al kyl, al koxy, alkylthio, al koxycarbonyl, aryl,
aryl oxy, and nono- or di-al kylam no groups. 3\Waen any of the substituents
[err] and [err] 20 represents or contains an al kyl, al kenyl or al kynyl
substi t uent grouphlbhinenmy o ime artow, raacmethydd exnitably has up to

12, preferably 99@ #Hﬁh FWeferred al kyl groups are nethyl
ethyl n- propyluel-propy n--put - , S-butyl and 25 t-butyl.

VWiere a cycl oal kyl suBE?f-?MYgFO{FpQ§ ébé-ﬁt 1-2his suitably has from 3
to 6 carbon ring atonpreferably B¥efy égéﬁﬂg aabbXvaeRh&Buh., gr oup. An

s enyiene ool k| engy Eh e UL e o SyEdalgEREBEy A o cver
hal oal kyl gr oupspneseﬁtmapdbélytt_;e ceEimer @t Idﬂfferentl.uo?neﬁetlghlnrﬂl o
trifluoroethyl g{.gﬁpése;{{lg ﬂ%éml%@e& Q_rlL]s Q&)&yﬁegf&uﬁpyaféf_es position
| alkyl group substituted by an alkoxy, aryloxy or cyano
group or by one or more halogen atoms, for example a

10 trifluoroethyl group, a °1-6 alkoxy group optionally
aryl-substituted, a c2_7 alkynyl group, a c2-6 alkenyl
group, -a C,_. alkenyloxy group, an unsubstituted aryl
group, especially a phenyl group, a substituted aryl
group, especially a phenyl group substituted by one or

15 more halogen atoms, an aralkyl group, especially a
benzyl or phenethyl group, an alkaryl group, especially
a tolyl group, a cycloalkyl group, especially a
cyclopropyl or cyclopentyl group, a substituted
cycloalkylalkyl group, a heterocyclic group, especially

20 a furfuryl or substituted isoxazolyl group, a
dialkylaminoalkyl group, a naphthyl group or a
trimethylsilyl group, while R, represents a hydrogen
atom or an optionally substituted c1_6 alkyl group,
especially a methyl, ethyl, n-propyl, i-propyl, i-butyl

25 or qyanomethyl group, and R3 represents a hydrogen or
halogen atom or a 01_6 alkyl or °1-6 haloalkyl group.

Particularly preferred are compounds in which R
represents a mefhyl, ethyl, n-propyl, i-propyl,
dimethylpropyl, n-butyl, i-butyl, s-butyl,

30 t-butyl, methoxy, ethoxy, t-butoxy, methoxyethyl,
cyanomethyl, fluoroethyl, chloroethyl, trifluoroethyl,
allyl, allyloxy, dimethylaminoethyl, propargyl,
dimethylpropargyl, diethylpropargyl, phenethyl,
pivalyl, furfuryl, naphthyl, methylphenoxyethyl,

35 trimethylsilyl, t-butyl-isoxazolyl, cyclopropyl,

1



or conbi nation of positions on the pyridyloxy ring. 35 Each

substituent [err] is preferably a hydrogen, -3- chlorine or brom ne
atom or‘a methyl or trifluoronmethyl group: Preferably mis 0 and nis 1-2.
Preferably Z represents an oxygen atom 5 The substituents [err]

and [err] when individually present may be 4he same or different.

Preferably [err] represents an unsubstituted [err] alkyl group, a [err]

al kyl group subsybﬂgp@utwy,annahbskitnt¢§!QRmenof%Qﬂﬂpiywﬁﬁflﬂ°qu &Fe or

more hal ogen at gERochlbrexatBseituted phéhyl0baRiY) fNitbbenzdydr,r] al koxy

group optionall ar&I-subsglguéed, a kerié a %%ég% roup, a [err] al kenyl

group, a [err] JOXNy &PINL, 9F BAShLCYeT %\ﬂ'ﬁe‘group, especially a

phenyl group, acydiopropyditethyl group, RSpeeprésents @hdiypdragesu@aton _

substituted_by e_o0 al ga. MBSy _ | kel tRyy especial ly

a benzyl orspheg’%t ﬁy ega’&p,”g%ﬁ‘ygrkgrﬁ?" gﬁp?' €€° clla’alkj?/ ptydliler

cyanomethyl group, and R3 represents a hydrogen,
chlorine or bromine atom or a methyl or trifluoromethyl
group.

When R, and R, together represent an alkylene

10 chain, suitably the chain consists of 4 or 5 chain
atoms, and is for example a group -(CH2)4-, -(CHZ)S-,
-c(-CH3)"(cnz)4-l -CH-z-C(CH3)-(CHz)3-,
-(cnz)z-C(cns)-(CHZ)z—, -(CHz)zo(CHz)z— or
(CH,) ,NR(CH,) ,~ in which R is a Ci2 alkyl group,

15 suitably methyl. W#hen R1 and R2 together represent an
alkenylene chain, suitably the chain consists of 4 or 5
chain atoms, and is for example a group
-(CHz)z-CH=CH-CH2-. )

In accordance with the present invention there is

20 also provided a process for the preparation of a
compound of the general formula I, in which 2
represents an oxygen atom, which comprises either (A)

reacting a compound of the general formula:

)a

Hal E_<j (II)

with a compound of the general formula:

25

30

(R3 ), (III)

35 oXx



a tolyl group, a cycloal kyl group, especially a cyclopropyl or cyclopentyl
grroup, a substituted cycloal kyl al kyl group, a heterocyclic group,
especi al I'y 20 a furfuryl or substituted isoxazolyl group, a

di al kyl am noal kyl group, a naphthyl group or a trinethylsilyl group, while
[err] represents a hydrogen atomor an opti®nrally substituted [err] al kyl
group, especially a nethyl, ethyl, n-propyl, i-propyl, i-butyl 25 or
cyanonet hyl groep, (BhdbR3cepperting sa cconpppundt rehHrthenlgsperal diemulaserr]
al kyl or [err] haloal kyl group. Particularly preferred are conpounds in
which R represents a nethyl, ethyl, n-propyl{®i}spropyl, dinethylpropyl,
n-butyl, i-butyl, s-butyl, 30 but yl , Aehoxy, ethoxy, t-butoxy,

nmet hoxyet hyl , cyanonethyl, fl d oethyl, trifluoroethyl, allyl;
al I yl oxy, dinethyl am noet hyl = .
di et hyl propar gyl , phenethylﬁkp wval yl , ryI,EJHHdgrnﬂ,

nmet hyl phenoxyet hyl, 35 trimethylsilyl, t-buty| -isoxazolyl, cyclopropyl,

into a derivative of the general formula:

(Rs) s “ No . M
15 ﬁ

which is then reacted with an amine of the general
formula NHR1R2, wherein Rl' Rz' R3, R4, m and n are as

20 defined above, Hal represents a halogen atom, X
represents a hydrogen atom or an alkali metal atom, and
L is a leaving group, with the optional further step of
converting the resultant compound of the general
formula I into a further compound of the general

25 formula I.

A leaving group is any group that will, under the

10

reaction conditions, cleave from the starting material
thus promoting reaction at a specific site.
The leaving group L may suitably be a halogen
30 atom, for example a bromine or, especially, a chlorine
atom, an alkoxy group, suitably 01_4 alkoxy, especially
methoxy, or an imidazole group.
The conversion of a resultant compound of the
general formula I into a further compound of the
35 general formula I may suitably be such as to replace a



-4- cycl opentyl, unsubstituted or nonofluoro-, difluoro- or

mdnochl or o- substltuted phenyl, benzyl, fluorobenzyl, benzyloxy, tolyl, or

di chl or o-substi t ut ed cyclopropylnethyl group, R2 represents a hydrogen atom
5. ar a nmethyl, ethyl, n-propyl, i-propyl, i-butyl or cyanonethyl group,
and R3 represents a hydrogen chlorine or=b® om ne atomor a nethyl or
trifluoronmethyl group. Wien [err] and [err& toget her represent an al kyl ene

10 chain, sui AP Ofc RyhaNF/O3nByshY araiEfgrents KWt oFOF and is for
exanpl e a group dxeinigle,ekhlen ® ' hna;/ai:-[ Ifeprésents @ hydrdgen| atop al kyl

ol kenyl ene chai it & [‘%a“%em P&e%%]nzf's&[ﬁ o P AR B o2 o s

for exanple a grmastion withnancedkpdnbalideh the present invention there”

is 20 alsg provi de%ﬁmgesgaﬁogebggsgﬁ@pag Braind atomwerRqund of the

general formila elspec:rxt.a\ﬁ.I , a chlor:.ne atom. Suitably, X represents a
hydrogen atom.

When X represents an alkali metal atom, it is
suitably a potassium or, especially, a sodium atom.

10 The process is suitably carried out in the
presence of an inert organic solvent, for example
dimethylformamide or dimethylsulphoxide, or an aromatic

- hydrocarbon, for example benzene or toluene, or a
halogenated hydrocarbon, for example dichloromethane,

15 or an ether, for example diethyl ether, or an ester,
for example ethyl acetate. -

The process is suitably carried out at a
temperature in the range of 0 to 100°C, preferably at
the reflux temperature of the reaction mixture, and

20 suitably in the presence of a base, for example
potassium hydroxide, and a copper catalyst, such as
cuprous chloride.

Suitably, the reaction is carried out using
substantially equimolar amounts of the reactants.

25 However, it can be expedient to use one reactant in
excess.

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

30 Z represents 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.

35



represents an oxygen atom which conprises either (A reacting a conpound

off the general formula: 25 [err] (1) 30 with a conpound
of the general formula: [err] (rrr)y 35 -5- or (B) by
converting a conpound of the general formula: 5 [err]

(I'V) into a derivative of the general forautas 10 [err]
(V) 15 which is then reacted with an amne of the general formila NHRLRZ,
wherein [err], m and Theaconpounds ofcthecpresent inwention msande a hal ogen

atom X repr esenis,15 ¢4 e pudi 2708’ b cohvéntiohi Bltediiiqued for
example by solvent extraction, evaporation followed by
recrystallisation or by chromatography on silica.
5 " The compounds of formula III are either known or
can be prepared by conventional techniques.

When X represents an alkali metal atom, the
process of method (A) may be carried out by preparation
of the alkali metal pyridinolate from the corresponding

16 pyridinol using an alkali metal alkoxide, such as
sodium methoxide, followed by treatment of the
pyridinolate with a substantially equimoclar amount of
compound II, suitably at an elevated temperature, for
example under reflux, with a copper catalyst, such as

15 cuprous chloride, in pyridine in the presence of an-
aromatic hydrocarbon, such as xylene, as is described
in GB-A-2050168, or in dimethylformamide or
dimethylsulphoxide. :

Compounds of general formula II may suitably be

20 prepared by reacting an amine of general formula
NHR1R2, in which R1 and R2 are as defined above, with a
2~halo-6-pyridine carboxylic acid derivative of the
general formula:

‘ -

25 R, ),

-

in which R,, m and Hal are as defined above and L is a
leaving group. The leaving group L is as defined
above.

(VI)
Hal

30

35



Lis aleaving group, with the optional further step of converting the
résul tant conpound of the general formula | into a further conpound of the
general 25 formula I. Aleaving group is any group that will, under the
reacti on conditions, cleave fromthe starting material thus pronoting
reaction at a specific site. The | eaving-g®oup L may suitably be a hal ogen
30 atom for exanple a bromne or, especially, a chlorine atom an al koxy
group, suitably [ er rThis kosactiameais suitanighoryried entiindkhel e group.

The conversi on. ﬂi-eéeﬁéé%faﬁx ﬁ%ﬂ@@%ﬁw BR198AL, AkotoeihB1é i NtO a
further conpoun gﬁ%eral na¥ sui t abl g such as to
repl ace a B?Bﬁ% I ?8? &hﬁ? Enen gP

exanpl e,
when [err] and/hydtecafbonprﬁcennemqﬂhydmmgemeabuntoiueng,berr&placed by an

al kyl group, SupL2BL¥nB¥ed ORF&FSEatidd] Fbr?lekimpia! iGhloromethane 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, this reaction is
carried out using substantially equimolar amounts of
10 the reactants. However, it can be expedient to use one
reactant in excess, conveniently the amine. '

Compounds of formula VI may be prepared from
corresponding substituted picolinic acids by standard
methods for the preparation of, for example, esters,

15 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, or of imidazole derivatives, using,
for example, carbonyl diimidazole. The acid compounds

20 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.

The substituted amines NHR1R2 are either known or

25 can be prepared by conventional techniques.

The conversion of a compound of the general
formula IV into a compound of the general formula V can
be carried out by standard methods for the preparation
of, for example, esters, using, for example, alcohols

30 and acid catalysts or thionyl chloride, or of acid
chlorides and acid bromides; using, for example,
thionyl chloride or thionyl bromide, or of imidazole
derivatives, using, for example, carbonyl diimidazole.

35



5 Sui tably, Hal represents a brom ne atomor, especially, a chlorine
atom Suitably, X represents a hydrogen atom Wen X represents an al kal
nmetal atom it is suitably a potassiumor, especially, a sodiumatom 10
The process is suitably carried out in the presence of an inert organic

sol vent, for exanple dinethylfornmam de or_dgnet hyl sul phoxi de, or an
aromati ¢ hydrocarbon, for exanple benzene or toluene, or a hal ogenated

hydr ocar bon, for exannﬁ@pduna§<a&omabh aﬁerai foPfiubd Bt iy suita®gnpl e

di et hyl ether, an_ ester I yl_acetate. S
suitably carri eg’ S RreRazed é%é}yiéﬁ’ﬁgsﬁﬁ g c?‘ﬁ?\%‘é“ gt‘%‘%&ﬁ% %]1
preferably at tfomxmfllasx tenperature of the reaction m xture, and 20
suitably in the presence of a base, for exa .eggotassiun1hydroxide, and a

copper catalyst such as cuprous_chlori de, ly,. the reaction is
carried out Susing substantiall ™ ol a punts of the reactants. 25
However, it can be expedi ent £ one J

ant i n excess.

in which Rys Ry m and n are as defined above.

This reaction is suitably carried out in the
presence of an inert solvent such as water or ethylene
glycol, using as reactants acids such as hydrochloric
acid, sulphuric acid and phosphoric acid or bases such
as potassium hydroxide and sodium hydroxide, at a
temperature in the range 0-150°C.

Compounds of the general formula VII, which form a
further aspect of the present invention, may suitably
be prepared by reacting a compound of the general

formula:

10

15

20 (R )o

(VIII)

25
in which R4, m and L are as defined above, with a

compound of the general formula III which is also
defined above. The conditions of such reaction are as
for the reaction between compounds of the general

3p  formulae III and II described above.

Compounds of the general formula VIII are either
known or can be prepared by conventional techniques,
such as, for example, described in T. Sakamoto et al.,
Chem. Pharm. Bull., 33 (1985), 565-571, or in

35 Bjérn Elman, Tetrahedron, 41 (1985), 4941-4948.



Compounds of the general fornmula |I wherein Z represents a sul phur atom are
suitably prepared by reaction of a conpound of the general fornula I
wherein 30 Z represents an oxygen atom w th phosphorous pentasul phide
under. standard conditions, for exanple by heating, suitably under reflux,
in the presence of an inert aromatic solvent,g Lor exanple benzene, tol uene,
pyridine or guinoline. 35 -7- The conpounég of the present invention may

be isolated and puri fmﬁdféamﬁem&@téf) né:%qlhlif'oﬁlﬁﬁia iOhaeéaﬁﬁba pyunal Vﬁnt
oxt 1At On.  evaPRL R ey {oLh e LR SAIRt] O70LoDY ool giRRgyT a0y
prepared by conveift genekral eformyle VITNharveX beem €ountls tenhavieasomeret al

atom the procesg g%i??&gi?daéﬂv %&ﬂdﬂr@‘ix‘)UfthEypEEEQﬁia&h%nﬁiohhe
‘al kali et al yr| lL.nolate fromt ‘correspon

further provides a herbicidal composition comprising a
compound of formula I or formula VII as defined above
in association with at least one carrier, and a method
of making such a composition is also provided which
comprises bringing a compound of formula I or formula

10 VII into association with at least one carrier.

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

15 plant, seed or soil, or to facilitate storage, )

' transport or handling. A carrier may be a solid or-a
liguid, including a material which is normally gaseous
but which has been compressed to form a 1iquid,'énd any
of the carriers normally used in formulating herbicidal

20 compositions may be used. Preferably compositions
according to the invention contain 0.5 to 95% by weight
of active ingredient.

Suitable solid carriers include natural and
synthetic clays and silicates, for example natural

25 silicas such as diatomaceous earths:; magnesium
silicates, for example talcs; magnesium aluminium
silicates, for example attapulgites and vermiculites;
aluminium silicates, for example kaolinites,
montmorillonites and micas; calcium carbonate; calcium

30 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

35



10 pyridi nol using an al kali netal al koxide, such as sodi um net hoxi de,
fdll owed by treatnent of the pyridinolate with a substantially equinol ar
anmount of conpound |1, suitably at an el evated tenperature, for exanple
under, reflux, with a copper catalyst, such as 15 cuprous chloride, in
pyridine in the presence of an aromati c hydddcar bon, such as xylene, as is
described in GB-A-2050168, or in_dinethylfornam de or,di nethyl sul phoxi de.
Conpounds of genRPRPLYBEFSf S9}idRolyshlanophenols; bitwmnenisWaXesicact i ng
an am ne 01;] gegeﬁﬁ? so1id| rettiiisers), Viliizeféia;ﬁipll]e supefphisgpratesnas defi nled
above, with a 2-hal o-§-pyridi ne, carboxyl.i ci ARY .0 ener a
formula: 25 éuft\fabfe nf"'&"%‘&) c&'ntjgel)% i%ﬂ?dgoglgﬁgﬁhigc%é :orlr ' mand
Hal are as defi nforadvauplhedisopxopanalaand) ayeods: Thetores, kproup L is

as defined apoveexsmple acetone, methyl ethyl ketone, methyl isobutyl
ketone and cyclohexanone; ethers; aromatic or
araliphatic hydrocarbons, for example benzene, toluene
and xylene; petroleum fractions, for example kerosine
and light mineral oils; chlorinated hydrocarbons, for
10 example carbon tetrachloride, perchloroethylene and
trichloroethane. Mixtures of different liquids are
often suitable.
Agricultural compositions are often formulated and
transported in a concentrated form which is
15 subsequently diluted by the user before application.
The presence of small amounts of a carrier which is.a
surface-active agent facilitates this process of
dilution. Thus preferably at least one carrier in a
conposition according to the invention is a
20 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
25 nonionic or ionic. Examples of suitable surface-active
agents include the sodium or calcium salts of
polyacrylic acids and lignin sulphonic acids; the
condensation of fatty acids or aliphatic amines or
amides containing at least 12 carbon atoms in the
30 molecule with ethylene oxide and/or propylene oxide;
fatty acid esters of glycerol, sorbitan, sucrose or
pentaerythritol; condensates of these with ethylene
oxide and/or propylene oxide; condensation products of
fatty alcohol or alkyl phenols, for example
35 p-octylphenol or p-octylcresol, with ethylene oxide



This reaction is suitably carried out in the presence of an inert organic
sol vent, for exanple dinethylformanide or acetonitrile, or an aromatic
hydrocar bon, for exanple benzene or toluene, or a 5 hal ogenat ed

hydr ocar bon, for exanple dichl oronethane or an ether, for exanple diethyl
ether, or an ester, for exanple ethyl acetafl@, =suitably at a tenperature in
the range of fromQ to 100[err]. Suitably, this reaction is carried out
usi ng subst ant i afPY/ eEPFEPRIengRkide i suiphatef.oF spiphenates Bk yer, it
can be expedi ent thésdS€ondéens£oldm Productsiealkalnuenakkal iné hearth ne.

i colinic aci de BECER kvt RrdRsRRy sdd U aieRr Be SuoulElc S oF
esters, 15 usiaglphoniexacid estansoieontaindngchtl teastyle scaxbemi ony!
Ehi onyl ohl off den ooy I he HoRRAUR; Zox Refigle HEaldn LOEFE™ i
for eianple, carﬁBﬁ?Paﬁ??%??égﬂﬂfﬁedﬂﬂga§§iGlg% SHLEEa ’ Tﬂ%ﬁ@@lves gén
be prepared by ssabtardf nsalplisndtedincastor oil, and sodium alkylaryl

' sulphonates such as dodecylbenzene sulphonate; and

polymers of ethylene oxide and copolymers of ethylene

10 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

15 usually contain 25, 50 or 75% w of active ingredient
and usually contain in addition to solid inert carrier,
3-10% w of a dispersing agent and, where necessary,
0-10% w of stabiliser(s) and/or other additives such as
penetrants or stickers. Dusts are usually formulated

20 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 %-10% w of active
ingredient. Granules are usually prepared to have a

25 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 %-75% w
active ingredient and 0~-10% w of additives such as
stabilisers, surfaétants, slow release modifiers and

30 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%
35 w/v active ingredient, 2-20% w/v emulsifiers and 0-20%



chl oropicolinic acid or ester thereof. Chloropicolinic acid, or ester
théreof, may be prepared by the nethods described in J. Pharm Belg.
(1980), 35 1, 5-11. The substituted am nes ‘NHRLR2 are either known or 25
can be prepared by conventional techniques. The conversion of a conpound of
the general fornmula IV into a conpound of <t A8 general fornula V can be
carried out by standard nethods for the preparation of, for exanple,

esters, using, f¥/veafinpther addiblvesgEuchas %ﬁbléaﬁarﬁtne@?—tk’m‘éﬂyl

CE! or i lde hlor OL 8h80cEPFoES O Simitth Adrk br@a 51|B§' &Sncéﬁitirﬁt‘ééméf‘e
oy or L Oe o B B L% s Yo B30 Sl Ve, sing
formula |V may snbnabéﬁihenpimafmhm&mml andf usuapbyncentdin he
general fornyla: 150964 ¢ activé'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
10 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.
15 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
20 oil-in-water type, and may have a thick
'mayonnaise'~like consistency.

The composition of the invention may also contain
other active ingredients, for example compounds
possessing insecticidal or fungicidal properties or

25 other herbicides.

The present invention still further provides the
use as a herbicide of a compound of the general formula
I as defined above or a composition as defined above
and a method of combating undesired plant growth at a

30 locus with such a compound or composition according to
the present invention. The locus may, for example, be
the soil or plants in a crop area. 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

3s kg/ha.



in which [err], mand n are as defined above. 10 This reaction is
SU|tany carrled out in the presence of an inert solvent such as water or
ethyl ene‘gl ycol, using as reactants acids such as hydrochloric acid,

sul phuric acid and phosphoric acid or bases such as potassi um hydroxi de and
sodi um hydroxi de, at a 15 tenperature im #4e-range 0-150[err]. Conpounds
of the general fornmula VII, which forma further .aspect of the present

i nvention, may suitabE¥amRles =kl halaw dddussrateokhsuRECsess Rt gener al
formula; 20 - method (A) of the invérﬁfﬂdn;(‘ﬂxhhbl&i antehizh [err], mand

L are as defined QV. W t a co ener al [ a_ll ichis
al so defined abo%gfuﬁfk?%%n rgi? °F2§ Fgﬁe§?3£§§n$%rg%ﬁ%r¥gaction
bet ween conpoundﬁomuldneligemhble FExanplesmli2agol Rl9ahdlustdaterthed above.
Conpounds ofgth g@ggfﬁ &Rréﬁjltﬁoﬁaﬂddr%d%r £l gga&ngwmgiacgn "be prepared

by conventional echni ques, suc or ex described in T. Sakanoto
et al.,
EXAMPLE 1

Preparation of

N-(4-fluorophenyl)-2-chloro-6-pyridinecarboxamide
10 6-chloropicolinic acid (51.2g, 0.325 mol) in

thionyl chloride (90 ml) was stirred and heated to
reflux for 2 hours. The excess thionyl chloride was
- evaporated in vacuo and diethylether (250 ml) added to
the residual 6-chloropicolinoyl chloride. A solution
15 of 4~fluoroaniline (37.5g, 0.338 mol) in diethylether
(100 ml) was added with stirring, maintaining the -.
temperature below 20°C. After the addition, the
reaction mixture was stirred overhight at ambient
temperature. Water was added to the reaction mixture
20 and the organic layer separated. After a further
washing with water and drying with anhydrous magnesium
sulphate, the solvent was removed in vacuo to give the
title compound as a pale brown solid (66g, 82%),
mp 98°C.
25
EXAMPLES 2 TO 11
By methods analogous to that of Example 1, further
compounds of the general formula II were prepared by
reaction of compounds of the general formula NHR.1R2
30 with compounds of general formula IV. Details are

given in Table I.

35



Chem Pharm Bull., 33 (1985), 565-571, or in 35 Bj orn El man,

Tetrahedron, 41 (1985), 4941-4948. - 10 - The conpounds of general
formula I' have been found to have useful herbicidal activity. Al so,
conpounds of general formula VII have been found to have sone herbi ci dal
activity. Accordingly, the present inventdias S further provides a
her bi ci dal conposition conprising a conpound of fornula | or formula VIl as
defined above in association with at | @adleode carrier, and a nethod of
maki ng such a conposition'is al so provided which conprises bringing a
conmpound of forrmula | or fornula 10 VIl into association with at |east

one carrier. Acarrier in a conpositionAd¢ording to the invention is any
material with which the active ingredi g s formulated to facilitate
applicationgto the locus to be treateg sh may f exanpl e-be -a 15

plant, seed or soil, or to facilit e st:rag-E_LL sport or handling. A

carrier may be a solid or a

Example R, R, mp Yield
10 No. _ (*c) (%)
2 phenyl H 90 87
3 2,4-F2-pheny1 H 102 69
is 4 2-F-phenyl H 88 91
5 3-F~phenyl H 105 54
6 4-Cl-phenyl H 111 84
7 benzyl . : ! 77 .71
8 2,2,2-trifluorcethyl H 82 95
20 9 n-~-propyl H 65 60
10 cyclopropyl H 77 71
11

n~propyl n-propyl oil 85

Elemental analysis data for the intermediates of
25 general formula II described above is set out in Table

II below.
Table II
Analysis (%)
Example c .H . N
30 No Calc. Found Calc. Found Calc. Found
1 57.5 57.6 3.2 3.4 11.2 11.2
2 62.0 62.1 3.9 4.1 12.0 12.1
3 53.6 53.6 2.6 2,9 10.4 10.4
35 4 57.5 57.3 3.2 3.5 11.2  11.1



liquid, including a material which is nornmally gaseous but which has been
compressed to forma liquid, and any of the carriers nornally used in
formul ati'ng herbicidal 20 conpositions may be used. Preferably
conpositions according to the invention contain 0.5 to 95% by wei ght of
active ingredient. Suitable solid carriersixgl-ude natural and synthetit
clays and silicates, for exanple natural 25 silicas such as di at omaceous
earths; magnesium8ilicate87.50r e&aadle tBGH; mBgPesi um luwBi ni v d
silicates, for exagple attgpupgiteszapd vergiigul i bey al umygigm sibigates,
for exanple kaolinites, nontnorillonites and m cas; cal cium carbopate;
calcium 30  sul phate; amBArd3m subdtBite: At het icnydrat d&+%i i tdnoxi des
and synthetic cal c8um or asoudni una@iéi cat exss5 el e2e@dt s, folleXanplek.6arbon

and sul phur;snaturgl and sggtpetic?iqéins,gcg eXgTgl € COougRprgne §§s§Ns,
: of T d 35

pol yvi nyl chl oride; and stgrene p ners an _
10 5.0 «1 4.6 5.0 14.3 l4.1
11 59.9 60.2 7.1 7.3 11.6 11l.5
EXAMPLE 12

10  preparation of N~(4-fluorophenyl)=-2-(2'-chloro-4'‘'-

pyridyloxy)~6-pyridinecarboxamide
2-chloro-4-pyridinol (1.3g, 10mmol) was added

- to a solution of potassium hydroxide (0.56g) in

methanol (20 ml). The solvent was evaporated in vacuo

15 after toluene (50 ml) was added to give the anhydrous
potassium pyridoxylate. The residue was resolved in
anhydrous N,N-dimethylformamide (7 ml). After the
addition of N-(4~-fluorophenyl)-2-chloro-6- -
pyridinecarboxamide (2.5g, 10 mmol) and cuprous

20 chloride (0.1 g) the mixture was heated to reflux for
10 hours. After cooling, the mixture was poured into
water (150 ml) and ethyl acetate (100 ml). The organic
layer was separated and the agqueous phase extracted one
more time with ethyl acetate (50 ml). The combined

25 extracts were dried with anhydrous magnesium sulphate
and the solvent removed in vacuo. The residue was
purified by flash silica gel column chromatography
using hexane/ethyl acetate (7:3). The title compound
was obtained as a pale yellow solid (1.8g, 52%), mp

30 - 102-°c.

EXAMPLES 13 TO 52
By methods analogous to that of Example 12,
further compounds of the general formula I were

35



copol yners; solid polychl orophenols; bitunen; waxes; and solid fertilisers,
for exanpl e superphosphates. Suitable liquid carriers include water,;

al cohol s; for exanpl e isopropanol and glycols; ketones, for 5 exanpl e
acetane, methyl ethyl ketone, nethyl isobutyl ketone and cycl ohexanone;
ethers; aromatic or araliphatic hydrocarbongy £or exanpl e benzene, tol uene
and xyl ene; petroleumfracti-ons, for exanple kerosine and |ight m neral

oi I's; chlorinat piteprtteacbybgeaction 68 cogpeunds cfirdaveral remmula dy

per chl or oet hyl ep nd Lchl.or get | ff QUi ds are
often suitable. wgﬁﬁ 8%“%’ 3§3Fgc§%p§§8§?‘%¥séé#ﬁé&% ?fe]ﬁfiT or% a leéd %

transported in givencam Tabde¢ TILm which is 15 subsequently diluted by
amounts of a carrier

t he user before application. The presence of small

which is agsurface-active agen& gcili ates this process of dilution. Thus
preferably at |east one carri er I8 osition according to the invention
Is a 20 surface-active agent. For exanple the conposition may contain at

| east two carriers, at |east one of whichais a surface-active agent.

<

10 R . E“‘
Ex. R R, R, mp Yield
No. (*C) (¥
15
i3 3-Cl-5-pyridyloxy 4-F-phenyl H 130 36
14 2-Cl-6-pyridyloxy 4~-F-phenyl H 147 < 26
i5 3-pyridyloxy 4-F-phenyl H 111 10
20 16 3~Cl-6-pyridyloxy 4FF-pheny1 H 128 20
17 2~Cl-4-pyridyloxy phenyl H 106 29
18 2~Cl-4-pyridyloxy 2-F-phenyl H 128 52
19 2-Cl-4-pyridyloxy 2,4-F - H 129 40
phenyi
a5 20 6-cn3-2—pyridyloxy 4-F¥pheny1 H 115 29
21 3-Br-5-CH,, -2~ 4-F-phenyl H 250 5
pyridylo
22 3-Cl-5-pyridyloxy 2,4~F. - H 126 62
phenyi
30 23 3-Cl-5-pyridyloxy phenyl H 122 36
24 3-Cl-5-pyridyloxy 2-F-phenyl H 130 56
25 3-Cl-5-pyridyloxy n-propyl H 100 39
26 2-Cl-3-pyridyloxy 4-F-phenyl H 150 29
27 6-CB3-3-pyridyloxy 4-F-phenyl H 102 46
35 28 2-Cl-4-pyridyloxy 4-Cl-phenyl H 140 24



A surface-active agent may be an emul sifying agent, a dispersing agent or a
wefting agent; it may be 25 noni oni c or ionic. Exanples of suitable
surface-dctive agents include the sodiumor calciumsalts of polyacrylic
acids. and lignin sul phonic acids; the condensation of fatty acids or

al i phatic am nes or am des containing at Ieaig 12 carbon atons in the 30
mol ecul e wi th et hyl ene oxi de and/ or propyl €neé®oxide; fatty acid esters of

gl ycerol, sorbit Sucy e I hrlt densgt es f the W th
et hyl ene oxi de and/ or C|c;‘{opyl er?é"HrHP@% condensa? n products ozf f at

al cohol or al kyl 3henol2-ClA—pyrddyleoxys pbeneyd phenol or Fttyli& esol ,
w th ethyl ene oxige 2-12 4-pA/a 1 oyOPY | eBe2 0xigei - syt phatiay or 76
sul phonat es of these condensation products hat¢efnynlkallne earth netal

salts, preferably sodi um salts, of sulphurlc or sul phonic acid esters
cont ai ni ng at® les32 10 MIbeh-rﬁrrim in t BeFrphenyil e Hf or 20&np|3® sodi um

lauryl 33 3-Cl-5-pyridyloxy 3-F-phenyl R 156 51

34 3-Cl-5-pyridyloxy cyclopropyl H 102 14

35 2-Cl-6-pyridyloxy 2,4-F - R 150 22
phenyi

10 36 3-Cl-6-pyridyloxy . phenyl H 100 25

37 3-Cl-6-pyridyloxy 2,4-F - H 168 37
phenyi

38 2-CH,~6-pyridyloxy  phenyl H 112 53

39 3-Cl-6-pyridyloxy n-propyl n- oil 22

15 propyl -
40 2-CH,~5-pyridyloxy benzyl H oil 26

41 2-CH3-6-pyridyloxy cyclopropyl H oil 10

4

42 S-CHs-G-pyridyloxy 4-F-phenyl H 169 55

43 3-Cl-5-pyridyloxy 2,2,2-tri- H 127 55
20 fluoroethyl

44 3-Cl-6-pyridyloxy n-propyl H 181 17

45 2-CH3-6-pyriayloxy benzyl H oil 55

46 Z-CH3-6-pyridyloxy n-propyl H oil 30

47 2—CH3-6-pyridyloxy 2,2,2~tri- H 95 36
25 _ fluoroethyl

48 2-CH_-4-CF 4-F-phenyl H 109 55

6-py%1dylo§y

49 2-Cl-6-pyridyloxy phenyl H 112 41

50 2-CH3-6-pyridyloxy 2,4-F, -~ H 105 28
30 phenyi

51 2-ca3-6-pyridyloxy n-propyl H oil 23

52 3-Cl-5~-pyridyloxy benzyl H 105 20

35



sul phate, sodi um secondary al kyl sul phates, sodium salts of sul phonated
castor oil, and sodium al kyl aryl sul phonates such as dodecyl benzene

sul phonate; and pol yners of ethyl ene oxide and copol yners of ethylene 10
oxi de and propyl ene oxi de. The conpositions of the invention may for
exanpl e be fornul ated as wettabl e powders,- dusts, granul es, solutions,

emul sifiable concentrates, emnul sions, suspension concentrates and aerosols.
Wt t abl e pomdersEXSMPLDsﬂally contain 25, 50 or 75% w of active ingredient

and usual Iy ContﬁprﬁPaéi?&‘xté:Prhlpz S@ld d o 1! e ...%hQZQW of a

di spersi ng agent Z10 s and/ or
ot her additives éﬂ:-c" ] 5
fornulated 20 as a duaiuﬁqwidat hmq,ng.a amml)aieaeoaaaeattenato t hat

of a wettablg po sa r.e.diluted p the field
with further soli %t$$ e&t}g t#v@ 'gié"g‘}ﬁcﬁf@rﬁq’}yﬁguguéﬁl ycégﬁfgl ng
[err]-10% w of &RY¥ l¢¥Vxmﬁfpvridingmanhpxamédusd@hﬂy,piepammqllolnave a
25 size betweegni fdf&&s Y& rdrard /@o 1)152 mr aes!rﬂw bgor
manuf act ur ed bygﬁ&?ﬂ‘ rreratlon or {Tg) égnattfion t chn|A Gener ?X
granul es wil | T§ﬁ§i _6thyl, iodide (0.18g, 1.1 ol was a de
carefully and the mixture was heated to reflux for 10
10 hours. after cooling, the mixture was poured into
water (75 ml) and ethyl acetate (100 ml). The organic
layer was separated and the agqueous phase was extracted
in addition with ethyl acetate (100 ml). The combined
extracts were dried with magnesium sulphate and the
15  solvent removed in vacuo. The residue was purified by
flash silica gel column chromatography using -
- hexane/ethyl acetate (7:3). The title compound was
obtained as a white solid (0.16g, 37%), mp 84°C.

20  EXAMPLES 54 TO 119

By methods analogous to that of Example 53,
further compounds of the general formula I were
prepared by conversion of compounds of the general
formula I. Details are given in Table IV.

25
Table IV

30 : “/22
R .

35



active ingredient and 0-10% w of additives such as stabilisers,

surfactants, slow release nodifiers and 30 bi ndi ng agents. The so-called
"dry-fl owabl e powders"” consist of relatively small granul es having a

rel atively high concentration of active ingredient. Enulsifiable
concentrates usually contain, in addition 20 &4 sol vent and, when necessary,
co-solvent, 10-50%35 Wwv active ingredient, 2-20% w v enulsifiers and

0- 20% - 13 Exv v of Bother additivesRguch as std|isers, BRnetyi¥d and
corrosion inhikgd.ors. Suspension concentrates are usually cergoundgs) so as
to obtain a stable, non-sedinenting flowable product and usually contain 5
10-75% w active 1 ngredient, 0.5-15% w of dispersing agents, 0.1-10% w of
suspendi ng agergs siClad-pyrtidyloxy cphénylls and ethydot r opi @&gerkd, 0- 10%

w of other addidd ves,_s Q__ﬁﬁ lSga LPN defiiPi tor ygept aby4 i sers,
penetrants and és% [ c%er%g, rla g&ﬁ@ﬁt ez E%%ﬂ?gaéﬁgfi qui S:ji-ln mhsiE;:h t he

active 56 2-Cl-6-pyridyloxy 14=F -~

phenyz

57 2-Cl-4-pyridyloxy 2,4-F,~ ethyl 100 22
phenyi

58 2-Cl-4-pyridyloxy 2,4-F,~- methyl oil 61

_ phenyi

59 3-Cl-5-pyridyloxy 4-F-phenyl methyl oil 71

60 3-Cl-5-pyridyloxy 4-F-phenyl ethyl oil 63 .

61 2—CH3-6-pyridyloxy 4-F-phenyl methyl oil 84

62 2-CH3-6-pyridyloxy 4-F-phenyl ethyl 120 88

63 3-Cl-6~-pyridyloxy 2,4-F,- methyl oil 77
phenyi

64 3-Cl-6-pyridyloxy 2,4~F. - ethyl 110 75
phenyi

65 2-CH3-6—pyridyloxy phenyl methyl 87 56

66 2-CH3-6-pyridyloxy phenyl ethyl 92 58

67 3-Cl-6-pyridyloxy 4-F-phenyl methyl oil 65

68 3-Cl-6-pyridyloxy 4-F-phenyl ethyl 110 55

69 3-Cl-5-pyridyloxy 2,2,2~tri- methyl oil 66
fluoroethyl

70 2-Cl-5-pyridyloxy benzyl methyl oil 72

71 3-Cl-6-pyridyloxy phenyl methyl 121 57

72 2-Cl-4~-pyridyloxy 2,2,2-tri- methyl oil 83
fluoroethyl

73 S-CH3-6-pyridyloxy 4-F-phenyl methyl 155 77

74 2-CH3-6—pyridyloxy benzyl methyl oil 64

75 2-Cl-4-pyridyloxy 2,2,2-tri- ethyl oil 60
fluoroethyl

76 2-Cl-6-pyridyloxy 2,2,2-tri- methyl oil 53
fluoroethyl



i ngredient is substantially insoluble; certain organic solids or inorganic

salts may be present dissolved in the fornulation to assist in preventing

sedinentation or as anti-freeze agents for water. 15 Aqueous

di spersions and emnul sions, for exanple- conpositions obtained by diluting a

wettabl e powder or a concentrate according 2D €he invention wth water,

‘also lie wthin the scope of the invention. The said enulsions nay be of

t he wat er-in-oi [77or aﬁm—mri@mm-mﬁlwe metdyday hedd a 6Rick

'mayonnai se' -like consistency. The congBelep = the invention may al so

contain other active ingredi ents, for e E corrpounds possessi ng

I nsecticidal or fung|C| rties or other |C|des pr esent

i nvention still "urt &€ FG%YEB'? hﬁé‘yusa'% ]a% of a &énpogﬁd of

the general fornula | as defined above &¥° |t|on as defined above

and a nethod of conbating undesired pl amethybw h at a 30 | ocus with such

a conpound or c 0sSi L??} 3 ng to esent ydpp§al i ongilTheghocus

- may, for exanpl 2,@3be3t gﬁ@ﬁ pl antswﬁ%ﬁmﬁ ea. The dosage of
nmethyl

80 2-Cl-4-~-pyridyloxy n-propyl n-propyl oil 78
81 2-Cl-6-pyridyloxy 4-F-phenyl methyl oil 63
82 3-Cl-5~-pyridyloxy 2,2-Cl methyl oil 65

cyclopfopyl-
methyl
83 2-Cl-6-pyridyloxy benzyl methyl oil 77
84 27-c1-4—pyridyloxy ethyl methyl 45 82
85 2-Cl-4-pyridyloxy 2-fluoro- methyl oil 39
ethyl ' -
86 3-Cl-6-pyridyloxy benzyl methyl oil 94
87 3-Cl-6-pyridyloxy 2,2,2-tri- methyl 114 76
fluoromethyl

88 2~Cl-4-pyridyloxy cyclopentyl methyl oil 56
89 2-Cl-4-pyridyloxy cyclopropyl methyl oil 60

90 2-Cl-4-pyridyloxy cyclopropyl ethyl oil 68
91 2-Cl-4-pyridyloxy 3-F-phenyl methyl 99 62
92 2-Cl-4-pyridyloxy 3-F-phenyl ethyl oil 53
93 2-Cl-4-pyridyloxy cyanomethyl methyl 124 61
.94 2-Cl-4-pyridyloxy phehyl methyl 112 40

95 2-Cl-4-pyridyloxy n-propyl methyl oil 44
96 2~Cl-4-pyridyloxy 2-methoxy- methyl oil 60

ethyl
97 2-Cl-4 -pyridyloxy n-propyl ethyl oil 78
98 2-~Cl-4-pyridyloxy methoxy methyl oil 74
99 2-Cl-4-pyridyloxy allyl methyl 53 62
100 2-Cl-4-pyridyloxy 4-F-phenyl methyl 101 48
101 2-Cl-4-pyridyloxy s-butyl methyl oil 54

102 2-Cl-4-pyridyloxy s-butyl ethyl oil 46



active ingredient used, may, for exanple, be in the range of fromO0.01 to

10 kg/ ha, suitably 0.05 to 4 35 kg/ ha. - 14 - Exanples 1-119 bel ow
illustrat'e the process of method (A) of the invention; Exanples 1 to 11
illustrate the preparation of internedi ates of general formula I'l, while

Exanples 12 to 119 illustrate the 5 prega&gtLon of conpounds of gener.al
formula I. EXAMPLE 1 Preparation of

6 chi o opi ool 1l 8301 S By ASay TBYBREBRLEN. Hhproryt | °tho 73 ves
stirred and heat @4t 02T TinpﬂﬂidYZOHNUré'P¥ﬁ§Yéxce§Ee¥hN bnyl @8} or | was

evaporated in vagps agecyipipgypd ¥bpy gddede{m_yi he resixdualso
0,338 ol ) 1 n i L0fy %-##edf- 5&"' ‘f%é? $§a88nmhfé%‘ﬁrffﬂg', 'é‘e@: e 56ng

t he 5 107 2-c1-4-pyridyloxy 4-F-benzyl ethyl 37

108 2-Cl-4-pyridyloxy methyl methyl 60 82

109 2-Cl-4-pyridyloxy n-butyl methyl oil 65

110 2-Cl-4-pyridyloxy n-butyl ethyl oil 46

111 2-Cl-4-pyridyloxy i-butyl methyl oil 69

10 132 2-Cl-4-pyridyloxy i-butyl ethyl oil 42

113 2-Cl-4-pyridyloxy t-butyl methyl oil 55

114 2-Cl-4-pyridyloxy t-butyl ethyl oil 30

115 2-Cl-4-pyridyloxy cyclopentyl ethyl 127 56

116 2-Cl-4-pyridyloxy phenyl i-propyl 136 43

15 117 2-Cl-4-pyridyloxy l-phenethyl methyl oil 90

118 2-Cl-4-pyridyloxy 1-phenethyl ethyl oil 725

119 2-Cl-4-pyridyloxy pivalyl methyl oil 48

Examples 120 to 193 below illustrate the process

20 of method (B) of the present invention; Examples 120 to
126 illustrate the preparation of intermediate
compounds of the general formula VII which are believed
to be novel and form a further aspect of the present
invention; Examples 127 to 132 illustrate the

25 preparation of intermediate compounds of the general
formula IV; and Examples 133 to 193 illustrate the
preparation of compounds of the general formula I.

EXAMPLE 120 .
30 Preparation of 2-(2'-chloro-4'-pyridyloxy)-pyridine-
6-carbonitrile _
2-chloro-4-hydroxypyridine (6g, 46.3 mmol) was
added to a solution of potassium hydroxide (2.9g, 50
mmol, 1.1 eq) in anhydrous methanol (20 ml) at ambient
35 temperature. The solvent was evaporated in vacuo after




tenperature below 20[err]. After the addition, the reaction m xture was
stirred overnight at anbient tenperature. Water was added to the reaction
m xture 20 and the organic | ayer separated. After a further washing with
wat er, and drying with anhydrous magnesi um sul phate, the solvent was renoved
in vacuo to give the title conpound as a.pa#;_promn solid (66g, 82%, np
98[err]. 25 EXAMPLES 2 TO 11 By nethods analogous to that of Exanple 1,

further Conpoun%l‘&fenEhQI?gP%?L Q?&é%'iovﬁ\?e RRP S POkt ON Of

conmpounds of the qgnera conpou ds of general
fornula IV. ts afBegresAdng ‘fﬂﬁl%e$°1’5%d n BRYAROYS: 1| Exanpl e

[err] N ,N-dimethyllféihhmide (15n81) and el d
6-chloro-pyridine-2-carbonitrile (6.1g, 45 mmol) and
5  cuprous chloride (0.3g) was added. The reaction
nixture was heated to reflux under stirring for 3
hours. After cooling, the mixture was poured into
water (100 ml) and the agqueous layer extracted 3 times
with ethyl acetate (100 ml). The combined extracts
10 were dried with anhydrous magnesium sulphate and the
solvent was removed in vacuo. The residue was purified
by flash silica gel column chromatography using
hexane/ethyl acetate (1:1). The title compound was
obtained as white crystals (7.3g, 70%), mp 121°C.
15
EXAMPLES 121 TO 126 ' : .
By methods analogous to that of Example 120ﬂ
further compounds of the general formula VIIX were
prepared by reaction of compounds of the general
20 formula IXI with compounds of the general formula VIII.
Details are given in Table V.

Table V
25
R CN
Example R . mp Yield
30 No. (°c) (%)
121 3~Cl-6-pyridyloxy 173 39
122 3-Cl-5-pyridyloxy 87 66

35 123 2-CH,-5-pyridyloxy 103 60



10 No. ([err]) (% 2

phenyl . H 90 87 3 2, 4- F2- phenyl

H 102 69 15 4 2- F- phenyl " H 88

91 5 . 3- F- phenyl _ H 105 54 6 4-d - phenyl

H 111 84 7 benzyl - 24 - H 77 71 8
2,2,2-trifl uoroethyl H 82 95 20 9 n- propyl

H | 65 18& 10 ;rcygkeppyﬁ!hyloxy | 119%1 | f71 1%
n- pr opy n- propy 85 El e anal ysi ata for the
I nt er medi at es of str’ generaP or%‘f’xyl | describe above S ses“["dout I n
Table Il below. P2f e || ARZC}sSBSPYYiAFXO¥Y e 143 C H

N 30 No Cal c. Found Calc. Found Cal c. Found 1 57.5

57.6 3.2 iﬂégggég___? 11.2 2 62.0 62.1 -~ 3.9 4.1
12.0 12.1 3 127536 2.6 2.9 10.4 10.4 35 4
57.5 57.3 PreparatisnSof 2-(21+cBloré+4 i-pyridyloxy)-pyridine-
6-carboxylic acid
2-(2'-chloro-4'-pyridyloxy)-pyridine-6~
carbonitrile (7.3g, 31.5 mmol) (from Example 120) was
10 suspended in concentrated hydrochloric acid (10 ml) and
heated to reflux for 40 minutes. AaAfter cooling, water
was added and the mixture was diluted with a 40%
aqueous solution of potassium hydroxide until the
mixture became clear. The solution was extracted with
15 ethyl acetate. The aqueous layer was then acidified
with dilute sulphuric acid to precipitate the title.
compound as a white solid (5.6g, 72%), mp 185°C.

EXAMPLES 128 TO 132

20 By methods analogous to that of Example 127,
further compounds of the general formula IV were
prepared by hydrolysis of compounds of the general
formula VII. Details are given in Table VI.

25 Table VI
R COOH
30 Example R mp Yield
No. (°C) (%)
128 3-Cl~6-pyridyloxy 201 86

35 129 3-Cl~5-pyridyloxy 250 98



- 16 - 5 57.5 57.3 3.2 3.5 11. 2 11.1 6 54.0

53.7 3.0 3.0 10.5 10.8 7 63.3 62.8 4.5 4.9
11. 4 11.4 8 40. 3 40. 6 2.5 2.8 11.7 11.6 9

54. 4 54.6 5.6 5.5 14.1 13.9 10 55.0 54.1 4.6
5.0 14. 3 14.1 11 59.9 60-225 - 7.1 7.3 11.6

11.5 EXAMPLE 12 10 Preparation of N-(4-fluorophenyl)-2-(2'-chloro-4'-
pyri dyl oxy) - 6- pyfs¢li necar ta»ml 1&x9hl or o- 4- pyr2d0 nol (1. 39,200mmol ) was

added to a sol ut%ﬁ;t gf pot:{?s%l g%g_r aéltlgzy(O 56‘.990| n met hanojg (20 m). The

sol vent was evap din toluene (50 M) was added to
gi ve the anhydr ol32pot assian@lnG-Pyidydexy The r¥22due was réblved in
anhydgﬁus N, N-di met hyl formam de (7 m ). After the additi-on of
N-(4 oro | )-2-ch - 6- I di ' .

( uor p?eny z_ fﬁlfgf 6- pyridi necarboxam de (2.5g, 10 mmol) and

cuprous
P Preparation of N-(2',2'-dichlorocyclopropyl)-methyl-2-
(2'-chloro-4'-pyridyloxy)-6-pyridinecarboxamide
2-(2'~-chloro-4'-pyridyloxy)-pyridine-6-carboxylic
acid (1g, 4 mmol) (from Example 127) in thionyl
10  chloride was heated to reflux for 30 minutes. The
excess thionyl chloride was evaporated in vacuo and
acetonitrile (5 ml) was added to the residue. A
- solution of (2',2'-dichlorocyclopropyl)-methylamine
(0.6g, 4.4 mmol) and triethylamine (1.5 ml) in
15  acetonitrile (5 ml) was added with stirring at ambient
temperature and the mixture was left overnight. The.
solvent was evaporated in vacuo and the residue
resolved in ethyl acetate (25 ml). After extracting
with dilute aqueous potassium hydroxide, the organic
20 layer was dried with anhydrous magnesium sulphate. The
solvent was removed in vacuo and the crude product
purified by flash silica gel column chromatography
using hexane/ethyl acetate (1:1). The title compound
was obtained as a pale yellow solid (0.63g, 50%),
25 np 106°C.

EXAMPLES 134 TO 174
By methods analogous to that of Example 133,
further compounds of the general formula I were
30 prepared by conversion of compounds of the general
formula IV into compounds of the general formula V and
then reaction with compounds of the general formula
NHR1R2 Details are given in Table VII.

35



20 chloride (0.1 g) the mxture was heated to reflux for 10 hours. After
cooling, .the mxture was poured into water (150 m) and ethyl acetate (100
m).* The'organic | ayer was separated and the aqueous phase extracted one
npre ¢ine with ethyl acetate (50 nml). The conbi ned 25 extracts were dried
wi t h anhydrous magnesi um sul phate and the solvent renoved in vacuo. The

residue was purified by flash silica gel col ' chr omat ogr aphy usi ng
hexane/ et hyl acetate (7:3). The title con?gﬂggﬁxﬁi obtained as a pale
yellow solid (1.8g, 52%, np 30 102[ errT= ES 13 TO 52 By net hods
anal ogous to that of Exanple 12, further conpounds of the general fornula I
were 35 - 17 - prepared by reaction o onpounds of general fornula I

A

wi t h conmpounds of general formula II1.

Ii_i;i)given in Table II1.

Ex. R R1 mp Yield
No. (°C) (%)
134 3-CF3-6—pyridyloxy 2,2,2-tri 157 39
fluoroethyl
135 3-Cl-5-pyridyloxy 2-fluoroethyl 105 -68
136 2-Cl-4-pyridyloxy cyclopropyl oil 72
137 2-Cl-4-pyridyloxy 2-chloroethyl oil 75
138 2-Cl-6-pyridyloxy 2,2-Cl_-cyclo- oil- 58
propylﬁethyl -
139 2-Cl~-6-pyridyloxy 3-F-phenyl 88 58
140 2-Cl-6-pyridyloxy benzyl oil 73
141 2-Cl-4-pyridyloxy trimethylsilyl oil 26
142 2-Cl-4-pyridyloxy 2-fluoroethyl oil 14
143 3-Cl-6-pyridyloxy 3-F~-phenyl 202 56
144 3-Cl-6-pyridyloxy  benzyl 176 65
145 2-Cl-4-pyridyloxy cyclopentyl oil 51
146 2-c1-4-pyridyloxy cyanomethyl 137 56
147 2-Cl-4-pyridyloxy 2-methoxyethyl oil 66
148 2-Cl=-4-pyridyloxy l1-methyl-2- oil 70
phenoxyethyl
149 2-Cl-4-pyridyloxy propargyl 103 59
150 2-Cl-4-pyridyloxy allyloxy 100 44
151 2-Cl-4-pyridyloxy allyl 76 70
152 2-Cl-4-pyridyloxy ethoxy 112 82

153 2-Cl-4-pyridyloxy 2-naphthyl 125 50



5 Table 111 10 [err] Ex. R
[eFr] [err] np  Yield No.
([err]) (96 15 13 3-d -5-pyridyl oxy 4- F- phenyl H 130 36 14
2-C - 6-pyridyl oxy 4- F-phenyl H 147" 26 15 3- pyridyl oxy
4- F- phenyl H 111 10 20 16 3-d -6- erldyloxy 4- F-phenyl H
128 20 17 2-C -4-pyridyl oxy phenyT 106 29 18
2-C - 4- pyr|dyloxy 128 yr| oxy
[err] H ? Zrz)dih 3’9*]%91'535% %&%4 F- pheny % 01
29 21 [err]-2 -155 2-01-4-9yp'|4§ﬁ}pxm mgswl 5 pyridyl o‘»&ﬁ 22 68
3-0-5-pyridyl oxyise  d-1ddpyriahloxyl26 s-pdtymenyl 30 28
pyri dyl oxy, ohany,l yri OoXxy
2-F-phenyl H 13 %M pﬁ§d§°§ypyrlﬁy?ﬁ?&yzl n- pr oﬁ}il& qﬁ( 100
39 26 2- C% 3- (\58 dyl2eCl-4~-pyrddplokyny| 1p-dimethyl 29 87 40
propargyl
159 2-Cl-4-pyridyloxy 4-F-benzyl 98 40
160 2-Cl-4-pyridyloxy ethyl 91 32
161 2-Cl-4-pyridyloxy n-butyl oil 49
10 3162 2-Cl-4-pyridyloxy  .i-butyl oil 39
163 2-Cl-4-pyridyloxy t-butyl 70 48
164 2-Cl-4-pyridyloxy 1,1-diethyl oil 70
- propargyl
165 2-Cl-4-pyridyloxy 1,1-dimethyl oil 67
15 . propyl .
166 2-Cl-4-pyridyloxy furfuryl 66 61
167 2-Cl-4-pyridyloxy 1-phenethyl 97 51
168 2-Cl-4-pyridyloxy 3-t-butyl- 108 13
isoxazol-5-yl
20 169 2-Cl-4-pyridyloxy benzyloxy 122 37
170  2-Cl-4-pyridyloxy t-butoxy 136 31
171  2-Cl-4-pyridyloxy n-propyl 75 77
172 2-Cl-4-pyridyloxy 3,5-Fz-phenyl 153 13
173  2-Cl-4~-pyridyloxy pivalyl oil - 36
25 174  2-Cl-4-pyridyloxy 2-dimethylamino o0il 17
ethyl
EXAMPLE 175

Preparation of N-(2,2,2-trifluorocethyl)-2-(3'-pyridyl-
30 oxy) ~6-pyridinecarboxamide
To a solution of 2-(3'-pyridyloxy)-pyridine-6-
carboxylic acid (0.65g, 3 mmol) in anhydrous
tetrahydrofuran (10 ml) was added carbonyldiimidazole
(0.54g, 3.3 mmol) and stirred for 30 minutes,
35 maintaining the temperature up to 40°C.




27 [err]
4--C - phenyl
124+ 21'30

H

4- F-phenyl H 102 46 35 28 2-C -4-pyridyl oxy

140 24 29 2-C -4-pyridyl oxy 4-t ol yl
2-C - 4-pyr.i dyl oxy benzyl H 110 10 32

2-C -.4-pyridyl oxy 2,2,2-tri- H 114 76 fluoroethyl 5 32
2-Cl - 4- pyri dyl oxy 3-F-phenyl H 05,5, 30 33 3-d -5-pyridyl oxy

3- F- phenyl

R

156 51 34 3-d -5- pyr|é§loxy cycl opropyl H

H

14 35 2-Cl - GTQXEHGISEBEifh amiﬁérLo ag, ﬁmmolér’Qlas %&d_&he%h the 36

3-d -6-pyridyl oxy

[err] H
112 53 39
propyl 40

cyclopropyl

10

15

20

25

30

35

Y 9:%"&{-_%{ aceP§0&Y{100 m1)." The®dombifiedl

resction’ m@ Wesleeatetr ew]S% "Gy r PeHESX ? hougga,
sofutionywagypouyed into pratsdt (somml) andl extzactéd

extracts were dried with anhydrous magnesium sulphate

and the solvent was removed in vacuo. The oily residue

was heated with hexane to precipitate the title
compound as a white solid (0.6g, 67%), mp 92°C.

EXAMPLES 176 TO 192 .

By methods analogous to that of Example 175,
further compounds of the general formula I were
prepared by conversion of compounds of the general
formula IV into compounds of the general formula V and
then reaction with compounds of the general formula

NHR,R,. Details are given in Table VIII. >

Table VIII

Ex. R R
No. (*C) (%)

s mp Yield

102

a-6-p |donxy

[err]

176 3-Cl-5-pyridyloxy benzyl . methyl oil 71

177 3-Cl-5-pyridyloxy 2,2~Cl, H 108 69
_ cyclo-

propyl-
methyl

178 3-Cl-5-pyridyloxy n-propyl n-propyl oil 65
179 3-pyridyloxy n-propyl n-propyl oil 78
180 3-pyridyloxy benzyl H 110 55



42 [err] 4- F- phenyl H 169 55 43 3-d -5-pyridyl oxy
2,2,2-trL-.H 127 55 20 f 1 uor oet hyl
- 3-Cl-6-pyridyloxy  n-propyl H 181 17 45 2- CH3- 6- pyri dyl oxy
benzyl oi | 55 46 [err]-6-pyridyl oxy n- propyl H [
30 47 [err]-6-pyridyl oxy 2,2,2-tri- H 95 36 25 .
ZIuoroethyI - [err] 4-F-pﬁe%§|'k1 109 55 6-pyri dyl oxy
o 2:0-& py(r;.'sq.yl Ppyriayldsy! 3-F- 113 41 50 dprrhg
H 105 28 30°~ . henyl  Pnenyl 51 err]
n- pr opyl oi | 23 52 3-C!-5-Byr|ﬁyloxy _ benzyl H
20 35 19 - fRAVRLE 3 a5A0RG" at i On Bhnbyi 2, 4-fédhyior ophesgal ) - et hyl - 2-
183 2-Cl-6-pyridyloxy 2,2,2- H oil 84
5 ' trifluoro- .
ethyl
184 3-Cl-5-pyridyloxy morpholino 95 47
185 2-Cl-4-pyridyloxy pyrrolidino oil 33
186 2-Cl-4-pyridyloxy piperidino oil 39
10 187 2-Cl-4-pyridyloxy 2-methylpiperidino oil 38
188 2-Cl-4-pyridyloxy 3-methylpiperidino oil 30
189 2-Cl-4-pyridyloxy 4-methylpiperidino oil 30
190 2-Cl-4-pyridyloxy 3,4-dehydro- 66 43
piperidino
191 2-Cl-4-pyridyloxy cyano- cyano- 155 15
15 methyl methyl
192 2-Cl-4-pyridyloxy i-butyl i-butyl oil gé
20 EXAMPLE 193
Preparation of N-methyl-N-(2,2,2-trifluoroethyl)=-2-(2'~
chloro-6'-pyridyloxy) -6-pyridinecarboxamide
Sodium hydride (0.399, 1.3 mmol, 80% in a
dispersion of mineral oil) was added under stirring to
25 a solution of N-trifluoroethyl-2-(2'-chloro-6'-
pyridyloxy)-6-pyridinecarboxamide (0.4g, 1.3 mmol) in
anhydrous tetrahydrofuran (5 ml) at ambient
temperature. After 30 minutes, methyl iodide (0.2g,
1.4 mmol) was added and the mixture heated to reflux
30 for 2 hours. The reaction mixture was poured into

‘water (50 ml) and ethyl acetate (50 ml). The agueous
layer was extracted twice with ethyl acetate and the

combined extracts were dried with anhydrous magnesium
sulphate. The solvent was removed in vacuo and the

35 residue purified by flash silica gel column



(3" -chloro-5"-pyridyl oxy)-6-pyridi necar boxam de Sodi um hydride (0.04g, 1.1
mmol ) was added to a 5 solution of N-(2

4-di-f |l uofophenyl)-2-(3'-chloro-5'- pyridyl oxy)-6-pyridi necar boxan de (0. 4g,
1.1 .mol) in anhydrous tetrahydrofuran (10 ml). After stirring for 30

m nutes, ethyl iodide (0.18g, 1.1 mmvl) waggndded carefully and the m xture
was heated to reflux for 10 10 hours. After cooling, the m xture was
poured into wat enrbmatography esing e fethil0 adetatéhqlengani Theayer was
separated and t u ' YaS) t ' L} | et hyl
acetate (100 m ?S’t$ﬁe8§§§8| ﬁgzgaext raﬁéﬂ%ragéié &ggﬂ\%{ ﬁqgagr?tggi)ﬁm sul phat e
and the 15 sol vent Elemental  analysis datp fiaxs thee cpmpowdds: ofd by fl ash
silica gel col uganePa®NBbPEAPRNY dediri AV Y sttclaite in/: 3) . The
title conpognd maglob&ggggg as a white solid (0.16g, 37%, np-84[err]. 20
EXAMPLES 54° TO 13818y ¥ anal ogous to that of Exanple 53, further
conpounds of the general fornmula | were prepared by conversion of conpounds
of the general formula I. Details are G U ifk Table 1V. 25

Analysis (%)

Example Cc H N
10 No. Calc. Found Calc. Found Calc. Found
12 59.4 59.7 3.2 3.4 12.2 12.2
13 59.4 59.4 3.2 3.5 12.2  11.9
15 14 59.4 59.6 3.2 3.4 12.2  12.1
15 66.0 66.1 3.9 4.0 13.6 13.4
16 59.4 59.6 3.2 3.3 12.2 12.1
17 62.7 - 63.0 3.7 3.8 12.9 i2.8
18 62.9 62.2 3.2 3.4 2.2  12.1
20 19 56.5 56.2 2.8 2.9 11.6 11.5-
20 66.9 66.9 4.4 4.5 13.0 12.8
21 53.8 53.6 3.3 3.3 10.5 10.3
22 56.5 56.4 2.8 2.9 11.6 11.6
23 62.7 63.0 3.7 3.8 12.6 12.8
25 24 59.4 59.5 3.2 3.3 12.2 12.2
25 57.6 58.0 4.8 4.9 14.4 14.4
26 59.4 59.4 3.2 3.3 12.2  12.1
27 66.9 67.0 4.4 4.5 13.0 12.9
28 56.5 56.6  3.1- 3.3 11.6 11.5
30 29 63.4 63.9 4.1 4.3 12.3  12.3
30 63.4 63.7 2.1 4.4 12.3  12.5
31 52.7 52.6 3.1 3.3 14.2  14.3
32 59.4 58.7 3.2 3.4 12.2 11.9
33 59.4 59.3 3.2 3.4 12.2 12.1

35 34 57.8 58.3 4.2 4.4 14.5 14.5



Table 1V 30 35 - 20 - Ex. R [err] [err]

np Yi el d No. err % 54
2-C -4-pyridyl oxy phenyl et hyl 93 12 55 (2[ d ]4) pyri(d/ill oxy
4-F-phenyl  ethyl 108 17 56 2-C -6-pyridyloxy [err] et hyl

oi | 35 phenyl 57 2-C-4-pyridyloxy [ermh - ethyl 100 22
phenyl 58 2-C -4-pyridyloxy [err] nmet hyl oi | 61 phenyl 59

igpﬁe%lrld)e/![ﬁxly 3§-F-p_r‘5fag1y§63ng_;m2 0i3.0 71366 3-11.B-pyx24Yyl oxy

- F- y oi | - CH3-6--pyri qylhoxy 4a5-ghe met hyl

oil 8462 [err3® 4-5r"*-p'¥1eny|é2'e% hyl 3‘7|0120ﬁ'g’8 %3 15:9NMHs. 2 Y
3.0

3-d -6-pyridyloxy 3ferr] 56.4net86.6 o0il 2.8 7 11.6 11.6
38 70.8 70.6 5.0 5.2 13.8 13.8
39 61.0 60.1 6.0 6.1 12.5 12.1
40 70.5 70.5 5.4 5.6 13.2 13.2
41 66.9 67.1 5.6 5.9 15.6 15.6
42 66.9 66.7 4.4 4.4 13.0 13.1
43 47.1 47.2 2.7 2.9 12.7 12.6
44 57.8 57.7 4.8 4.9 14.4 14.4
45 71.5 71.5 5.4 5.6 13.2 13.6
46 66.4 65.9 6.3 6.2 15.5 15.2
47 54.0 54.1 3.9 4.1 13.5 13.6
48 58.9 58.8 3.4 3.6 10.7 10.7
49 62.7 62.1 3.7 4.1 12.9 12.7
50 63.3 63.3 3.8 4.2 12.3 123
51 69.0 69.0 7.4 7.3 13.4 13.4
52 63.6 63.8 4.2 4.2 12.4 12.5
53 59.6 59.9 3.6 4.2 10.8 11.1
54 64.3 64.7 4.8 5.0 11.8 12.0
55 61.2 61.6 4.3 4.4 11.3  11.3
56 58.6 59.8 3.6 3.9 10.7 10.2
57 58.6 58.7 3.6 3.3 10.8 10.6
58 57.5 57.9 3.2 3.7 11.2 11.0
59 60.4 60.1 3.7 3.5 11.8 11.5
60 61.4 61.5 4.1 4.2 11.3 10.6
61 67.7 66.7 4.8 5.3 12.5 12.1
62 68.4 68.2 5.2 5.4 12.0 11.8
63 57.5 58.3 3.2 3.8 11.2  11.4
64 58.6 58.8 3.6 3.3 10.8 10.7
65  71.5 71.0 5.4 5.6 13.2  13.7
66 72.1 71.5 5.7 6.5 12.6 12.9
67 60.4 60.1 3.7 3.4 11.8 11.9
68 61.4 61.4 4.1 4.1 11.3  12.0

69 48.6 48.6 3.2 3.6 12.2 11.9



phenyl 64 3-A-6-pyridyloxy [err] et hyl 110 75 phenyl 65

2--CH3-6- pyri dyl oxy phenyl nmet hyl 87 56 66 2- CH3- 6- pyri dyl oxy
phenyl ' et hyl 92 58 67 3-C -6-pyridyl oxy 4-F-phenyl nmethyl
oi| .65 68 3-Cl-6-pyridyl oxy 4-F-phenyl ze_t_hyl 110 55 69
3-C -5-pyridyloxy 2,2,2-tri- methyl oi 66 fluoroethyl 70
2-0 -5-pyridyl oxy g@enzyleg 5 gyl Ohle 72474  3-f3:6-pyyidyl oxy
phenyl met hyl 121 57 72 2-Cl -4-pyridyloxy 2,2, 2-tri_- 3r’ret hyl
oil = 83 fluoroethid 73 63-&r] £3FSphenyl ris i hy$-6" 1552-47 Ag-
2- CH3- 6- pyri dyl oxyzdenzyl48.6 4ot byl BLE 63.45 2Zl34-@@idyl oxy
SEEN Ty oNea D e vh.80 8O paaley s

74 72.1 72.7 5.7 6.1 12.6 12.6

75 50.1 49.6 3.6 .3.6 11.7 12.1

76 48.6 49.0 3.2 3.2 12.2 12.4

77 49.7 49.7 3.6 3.7 10.9 1.1

78 49.7  49.4 3.6 3.7 10.9  10.8

79 54.6 54.6 4.3 4.3 11.9 12.0

80 61.2 61.0 6.0 6.1 12.6 12.8

81 60.4 60.4 3.7 3.8 11.8 11.8

82 49.7 49.7 3.7 3.7 10.9 10.8

83 64.5 64.2 4.6 4.6 11.9 11.7

84 57.6 57.7 4.8 5.0 14.4 14.3

85 54.3 54.1 4.2 4.2 13.6 13.5

86 64.5  64.6 4.6 4.4 11.9  11.7

87 48.7 48.4 3.2 3.1 12.1 .12.0

8s " 61.6 61.8 5.4 5.2 12.7 12.7

89 59.3 59.1 4.6 4.2 13.8 13.4

90 60.5 60.2 5.0 5.2 13.2 13.0

91 60.4 60.4 3.6 3.6 11.7 11.8

92 61.4 61.3 4.0 3.7 11.3 11.0

93 55.5 55.1 3.7 3.7 18.5 8.2

94 63.6 63.6 4.1 4.2 12.4 12.1

95 59.0 58.7 5.2 4.9 13.7 13.6

96 56.0 56.3 5.0 5.0 13.1 13.0

97 60.1 60.0 5.6 5.3 13.3 13.2

a8 53.2 53.2 4.1 4.0 14.3 14.1

99 59.3 59.4 4.6 4.4 13.8 13.6

100 60.4 60.3 3.6 3.3 11.7 11.4

101 60.1 60.0 5.6 5.6 13.1 13.1

102 61.2 61.6 6.0 6.3 12.6 12.4

103 61.6 61.5 5.4 5.1 12.7 12.3

104 58.9 58.4 5.2 5.1 13.7 13.3



- 21 - 77 2-C -4-pyridyloxy [err] met hyl oi | 65 cycl opropyl -
met hyl 78 2-C -6-pyridyloxy [err] met hyl oi | 82 cycl opropyl -
met hyl 79 3- pyridyl oxy 2,2-C met hyl oi | 64 cycl opropyl -
met hyl 80 2-C -4-pyridyl oxy n-propyl n- propyl oil 78 81
2-C -6-pyridyl oxy 4-F-phenyl nethyl okl 33 63 82 3-d -5-pyridyl oxy
[err] nmet hyl oi | 65 cycl opropyl - nethyl 83 2-C -6-pyridyl oxy
benzyl nmet hyl105 0i 160.777 840.02-Cl - 45p¢ri dybo&y etIr.yll 13.0net hyI
gSCI 22p§r5| dyl20>(<jy e%glydé,i hid %i;ldmro r.rgt hg|43§7 o ]d' 6- pyr| dtl;/l oxy
2,2,2-tri- methyl 107114 62:& 1| lﬁ?r(?mat hyI 4.6 10.9

108 56.2 56.2 4.3 4.2 15.1 15.1

109 60.1 59.9 5.6 5.5 13.1° 13.0

110 61.2 61.0 6.0 6.1 12.6 12.6

111 60.1 60.0 5.6 5.2 13.1 13.2

112 61.2 61.2 6.0 6.2 12.6 12.4

113  60.1 59.8 5.6 5.4 13.1  13.1

114 6l1.2 61.2 6.0 6.1 12.6 12.3

115 62.5 62.3 5.8 5.6 12.2 12.1

116 65.3 65.0 4.9 4.4 11.4 11.3

117 65.3 65.2 4.9 4.7 11.4 1l1.4

118 66.1 66.5 5.2 5.0 11.0 10.8

119 61.2 61.0 6.0 5.6 12.6 12.3

120 57.0 57.0 2.6 2.7 18.1 17.4

1212 57.0 57.1 2.6 2.7 18.1 17.5

122 57.0 56.7 2.6 2.7 18.1 17.6

123 68.2 68.2 4.3 4.1 19.9 20.1

124 54.4 54.4 2.3 2.4 15.8 15.4

125 67.0 66.8 3.6 3.6 21.3 21.5

126 57.0 57.1 2,6 2.4 i8.1 17.9

127 52.7 52.3 2.8 2,7 11.2 11.2

128 52.7 53.1 2.8 3.1 11.2 11.0

129 52.7 52.3 2.8 2.9 11.2 10.9

130 61l.2 6l1.6 3.7 3.7 13.0 13.1

131 50.7 50.3 2.5 2.7 9.9 9.6

132 52.7 52.9 2.8 3.0 11.2 10.9

133 48.4 48.0 3.3 3.4 11.3 11.1

134 46.0 46.2 2.5 2.8 11.5 11.3

135 52.8 52.8 3.7 3.7 14.2 14.1

136 58.1 58.4 4.1 4.4 14.5 14.3

137 50.0 49,7 3.5 3.5 13.5 13.7

138 48.4 48.6 3.2 3.3 11.3 11.3

139 59.4 59.5 3.2 3.4 12.2 12.1



88 2-C -4-pyridyl oxy cyclopentyl nethyl oi | 56 89

2--C - 4-pyridyl oxy cycl opropyl nethyl oi | 60 90 2-C -4-pyridyl oxy
cycl-opropyl et hyl oi | 68 91 2-Cl -4-pyridyl oxy 3-F-phenyl nethyl
99 62 92 2-d-4-pyridyloxy 3-F- phenyl et hyl oi | 53 93

2-C -4-pyridyl oxy cyanonethyl nethyl 1244, 61 94 2-C -4-pyridyl oxy
phenyl nmet hyl 112 40 95 2-C -4- pyridyl oxy n-propyl nmet hyl
oi | 44 96 2-C ﬁ-ooyrl ggl gxy g3ngt hoxy-4pgthylg.2 oil 12,40 ethyk 97
2-C - 4-pyridyl oxy - % X | 4- p}i%l | oxy
met hoxy met hyl 141 oj | 3234 995 9.a-4-9 yﬁ’.o|y|‘b~>?'(§3 al P%' t hyl

53 62 100 2-d - 4ﬂﬂyrld5h03y 4s58;henyl 3EThyl 3.8101 142 1014.0

2-C - 4-pyridyl oxy uty me Y 02 o- v ox
s-butyl et hy| ﬁ”b Ir"’s’4 58) 522- 0% 2(313 q & Pyaizdy oxy

yr| I(}xy
cycl opropyl n-propy44 oi I 63.63 1083.3-C - 4-$y}i dyl b p"r% 2+3et hyl

oil 95 145 60.5  60.5 5.1 5.1 13.2  13.1
146 54.1 53.9 3.1 3.2 '19.4 19.5
147 54.7 54.7 4.6 4.7 13.7 . 13.8
148 65.3 65.4 4.9 5.2 11.4 11.5
149 58.5 58.7 3.5 3.4 14.6 14.5
150 55.0 54.7 3.9 3.6 13.7 13.4
151 58.1 58.1 4.1 4.2 14.5 14.5
152 53.2 53.0 4.1 4.3 14.3  14.4
153 67.1 67.0 3.7 3.7 11.2 11.4
154 67.1 66.9 3.7 3.3 12.2  11.1
155 54.7 54.5 3.8 4.2 16.0 1630
156 58.9 58.4 5.3 5.6 13.7  13.7
157 57.7 57.5 4.8 4.7 4.4 14.3
158 60.9 60.8 4.4 4.5 13.3  13.2
159 60.5 60.5 3.6 3.5 11.7  11.7
160 56.3 56.2 4.3 4.1 15.1 15.2
161 58.9 58.7 5.2 5.2 13.7 13.9
162 58.9 58.9 5.2 5.4 13.7 13.4
163 58.9  58.9 5.3 5.6 13.7 13.6
164 62.9 62.8 5.3 5.3 12.2.  12.2
165 60.1 59.9 5.7 5.9 13.1  13.0
166 58.3 58.3 3.7 3.8 12.7  12.7
167 64.5 64.2 4.6 5.0 11.9 11.5
168 58.0 57.7 4.6 4.5 15.0 15.0
169 60.8 60.8 4.0 4.1 11.8 11.8
170 56.0 55.9 5.0 5.1 13.1  13.0
171 57.6 57.6 4.8 5.0 14.4 14.3
172 55.0 55.0 2.8 2.9 11.6 11.2
173 60.1 60.1 5.7 5.8 13.1  13.0

174  56.2  56.0 5.3 5.1 17.5  17.4



105 2-d -4-pyridyloxy i-propyl et hyl oi | 40 106
2°C -4-pyridyl oxy 4-F-benzyl nethyl oi | 64 5 107
2-Cl-4- yrldyloxy 4- F- benzyl et hyl 121 37 108 2-d-4-pyridyl oxy
met hyl met hyl 60 82 109 2-d-4-pyridyloxy n-butyl met hyl
oi | 65 110 2-d-4-pyridyloxy n-butyl _ 35 £thyl oi | 46 111
2-C -4-pyridyloxy i-butyl nmet hyl :? 69 10 112 .
2- bCJ 4I pyri dyl 0>ﬁy|17|5- but Iss!:a .5 esgybz g 2314 323.1513 2-1@.—14[ pyws &y | O)ﬁy|
t-buty met hy oi ri y t-hu et hy
oi | 30 115 2-OY78 pyri ﬂyPoxy %ﬁyél opentfl‘lget hy‘*Q'X fg‘Ttgl Séulf6
2-C - 4-pyridyl oxy 173henyhs8.4 #7p¥opyl I M55 DAR3  11.2
2-C -4-pyridyl oxy 7% phegﬁta ghg o¢| 9 b8 24QG -¢- pPyd. gyl oxy
1- phenethylset hyl 25 11 -p rldyloxy pi_va al yl- met hyl
oi | 48 Exanpl es 1780 t 06893 bel 6%~ 31 | ust r?ﬂ he pt ocesd 3 et hod
(B) of the presentigionventzoes; Exaopges 1205im 126.i2 | ust r:lai.eathe.4.1
preparation of in rnedl enconmpgngs of t gene for VI, ch are
bel i eved to be no&e andgkép 'gher as%g%t of‘{'tajlh rese |nvjéwnut|on
Exanpl es 127 to 1382 || u3ds&te tﬁb-ZS prephir at %P of i Herdredild-2
conpounds of the gegaeral 47.1  46.9 2.7 2.9 12.7 12.5
10 184 56.3 56.4 4.4 4.4 13.1  13.1

185 59.3 59.2 4.6 4.3 13.8 13.6

186 60.5 60.2 5.0 5.3 13.2 13.1

187 61.4 61.1 5.4 5.3 12.6 12.3

188 6l.4 61.3 5.4 5.0 12.6 12.2

15 189 6l1l.4 6l.2 - 5.4 5.4 12.6 12.7

190 60.9 60.8 4.4 4.5 13.3 13:3

191 55.0 55.1 3.1 3.4 21.4 21.3

192  63.1  63.1 6.7 6.8 11.6 11.1

193 48.6 49.1 3.2 3.2 11.2 12.4

20

EXAMPLE 194
Herbicidal Activity
To evaluate their herbicidal activity, compounds
according to the invention were tested using as
25 representative range of plants: maize, Zea mays (Mz):
rice, Oryza sativa (R): barnyard grass, Echinochloa
crusgalli (BG); oat, Avena sativa (0); linseed, Linum
usitatissimum (L); mustard, Sinapsis alba (M): sugar
beet, Beta vulgaris (SB): and soya bean, Glycine max
30 (s).

The tests fall into two categories, pre-emergence
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 species mentioned

35 above had recently been sown. The post-emergence tests




formula I'V; and Exanples 133 to 193 illustrate the preparati on of conpounds
of the general fornmula |I. EXAMPLE 120 30 Preparation of 2-(2
-chl-oro-4' -pyridyl oxy)-pyridine- 6-carbonitrile 2-chloro-4-hydroxypyridine
(6g, .46.3 Mol ) was added to a solution of B assi um hydroxide (2.9g, 50
mmol, 1.1 eq) in anhydrous nethanol (20 m) %t Tanmbient 35 tenperature.

The soI vent was ev‘g‘%‘;&;e&,& &ﬁgcﬁfféﬁ%" viz 23501&01&1@9?{\/ m) was

added to give t he pot ass resi dde was reso hydr ous
N, N- di met hyl f or n€®3 irx (SPray tesks 6- din e m%ldﬁﬁ‘enshcﬁﬁﬁsﬁuﬁ?lﬁgk 19,

ﬁga{fgg% andf lcupiﬂlkghfélh Olilhéiesé&%ﬁﬁig WaamdleE théhabbeecspecies xwere was
pour od 1 nt o vt CTEREGRS 135 EERAR Jr e s, PR Bftoh T T
et hyl acet at%® (1@6‘ntajn1ﬂ'¢|ea ou:mhpmmﬂem the dnvention, 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.

10 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

15  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 600 litres per

"~ hectare in the soil spray and foliar spray test,-and at
a dosage of level equivalent to 10 kilograms of active

20 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

25 seedling plants were used as controls.

The herbicidal effects of the test compounds were
assessed visually twelve days after spraying the
foliage and the soil, and thirteen days after drenching
the soil and were recorded on a 0-9 scale. A rating O

30 indicates growth as untreated control, a rating 9
indicates death. An increase of 1 unit on the linear
scale approximates to a 10% increase in the level of
effect.

35



10 were dried with anhydrous magnesi um sul phate and the sol vent was
renoved in vacuo. The residue was purified by flash silica gel colum
chr omat ogr aphy usi ng hexane/ ethyl acetate (1:1). The title conmpound was

obt ai:ned as white crystals (7.3g, 70%, np 121[err]. 15 EXAMPLES 121 TO 126
By methods anal ogous to that of Exanmple 120,3% {fther conpounds of the
general fornula VII e pre ed by, reactioon of conpo S Of, e ner al
20 formula Il with c%n%ﬁﬁﬁgéso?é)tiﬁ‘ée &ﬁ?%la’f%r é’q{}ﬁdliln. Tﬁg—{ﬁ ?é are
given in Tabl e VbelaW,ein whichabine ccompoundsk are identified by np

Yield 30 No. reference to the precedin%!Exéﬂﬁiéd) Absence dfffa 121
3-d -6-pyr|dylox§ 173 3%@% 2 3-d-5-p rJg%Joxy
87 66 3Bumeyal in the Bable indicatesa ggro ra ;

5 asterisk indicates that no result was obtained.
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-24- 124 3-[err]-6-pyridyl oxy 119 15 125
3=pyri dyl oxy 104 34 126 2-C - 6-pyridyl oxy 143
24 5 EXAMPLE 127 Preparation of 2-(2' =R oro-4' - pyridyl oxy) - pyri di ne-

.6-car.boxylic acid 2-¢2'-chl orof4' -pyrirdyl oXY) pyri di 1e°;6‘-“. carbonitryle
(7.3g, 31.5 mmol) (ffom Ex&pl p*¥120) das 10 | suspenfled i'n doncentrfat ed
hydrochloric acid (19 nl) asd 1eatsd tohrtlarjlux fQr $#Q, m nutles. Aftpr
cooling, water was afided afd t h& nxt §r'eé was dil dted|wth a 40% agugous
sol uti on of potassiu hyq,r%idaoun&,il the gn Xk W gq begagrenc! gan. «fhe
solution was extractéd wgh 15 et hyll acetate. The}aqueoug |ayer vas then
acidified with dilut¢ sul@hyri¢ scikd tlampiecipitate the titlle conpound as a
white solid (5.6g, 72%, gwp 18p[err]. {EXAMPLHES 128 T 132 20 By
met hods anal ogous to tha@ @ Ekxasiphe 124, ~f urt her cofrpounds |of- t he peneral
fornula I'V were prepgredgby, hydrol ysi § of conpounds ¢f the deneral formula
VI1. Details are given i A Fabl ¢ ol w v < ™ -
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25 Table VI [err] 30 Exanpl e R
np . Yi el d No. ([err])
128 - ' 3-d-6-pyridyl oxy 201 ~ - 8635 129
3-d -5-pyridyl oxy 250 98 - 25 - 130 3-pyrid
210 91 131 a- [ §r&] «b- dyLi dyl okw 70 7
2-C - 6-pyridyl oxy 172 4 5 EXAMPLE 133 Preparation
N-(2',2' -dichl orocycllopr opy®) - feohyd - 4- ¢ ~ <
(2'-chl oro-4'-pyridyljoxy) - 6- pynji di necgr boxam gde 2- (2 '-chl gro-4'
-pyridyl oxy) -pyridine-6-garboyy®ei @ aqid (19, | # rnol } ¢f Fom [Exanpl e
thionyl 10 chloridgq wasgheatgd to rgflux fof 30 m gutes. |The excd
thionyl chloride was levag®rdt ed ¥n®vaqutl ahd pCetBnigrile (§ m) wa
to the residue. A soluth? 8f %o h 2 ;dLghlampgxclcpropyl) -.met hyl
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(0. 69,

4.4 mmol) and triethylamne (1.5 m)

in

15

added with stirring at anbient tenperatuﬁ@‘and the m xture was |eft
overni ght. The sol vent was evaporated in vacuo and the residue resolved in

ethyl.acetate (25 m),.

After extractin

hydr oxi de, the organifc 20 % ayfer was
sul phate. The sol vent was &engved in
by flash silica gel dolum &hrdnBtdgra
The title conpound soqagw as.ap
mp 106[err]. EXAMPLEY 134270 1 By ne
133, further conpounds of&t e degrera
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- 26 - Table VI1 Ex. R
Yi el d No.
3-[err]-86-pyridyl oxy 2,2,2-tri
3-d - 5-pyridyl oxy 2-fl uor oef hyl
cycl opr opyl ofl 72937 2-d
oi | 75 138 2-C -6-pyri %I oKy 2,
139 2-C -6-pyridyl pxy - F} phenyl
2-C - 6-pyridyl oxy benzyl < o
trinmethylsilyl oi %6ﬁ42 22a
oi | 14 143 3-d - ¢- py& qyl oky 34
3-d -6-pyridyl oxy ben
cycl opentyl ol - §5lo 14p 2-C
137 56 147  2-0d-4-pywsi dyl oky 2-
2-C - 4-pyridyl oxy 1- mex eyl - p-
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2-d_ -dygl Qg Hidy 5& Rt opy! met hyl
e n V3 58 140 -
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phenoxyet hyl 149 2- C1- 4- pyri dyl oxy pr opar gyl 103 59 150

2-C - 4-pyridyl oxy al | yl oxy %QQZ._44 151 2-C -4-pyridyl oxy
al |yl ! 76 70 152 2-C - 4-pyri dyl oxy et hoxy
112 . 82 153 2-C - 4-pyridyl oxy 2- napht hyl 125 50 - 27 -
154  2-d -4-pyridyl dxy & ndpbthyl } e ~ |18l d6 155
2-C -4-pyridyl oxy nmet hyl 154 68 156 2-C -W4-pyri dyl oxy
s- but yl 7 689157 « 2 C } 4 pyri dysh oxy i - propyl
oi | 51 5 158 2-|C - 4- pyri qyl oxy 1, 1- dijrret hyl 87 40
propargyl 159  2-C -|4-pygi &yl dx§ « 4} F=benzyl® = 98 | 4160
2-C -4-pyridyl oxy et hy§ 91 32 161 2-C -Y-pyri dyl oxy
n- but yI oi #9710 | ~162 |22 44dyr Mdylloxy - but yl
oi | 39 163 2-CL-4-pyr§déloxyw L t-putyl 70 48 164
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propar gyl 165 2-C -4-pyridyl oxy 1, 1- di et hyl oi | 67 15

propyl 166 2-C -4-pyridyl oxy furfur%I 66 167
2- Cl:- 4- pyri dyl oxy 1- phenet hyl - k7 51 168 2-C - 4-pyridyl oxy
3-t-hutyl - 108 13 isoxazol -5-yl 20 169 2-CI-4-fyridyI ?xy
benzyl oxy 422 X3 170 2-{ - 4- pyr{dyl oxy t - buf oxy
136 31 171 2-0 -4-pyridyl oxy n-{pr opyl 75 77 172
2-C - 4-pyridyl oxy [err] ® 153 13 173 2-C - 4- pyri dy| oxy pi val yl
oi | 36 25 174 4- A - 4- pyritdyl oxy 2-di fret hyl arfi no o | 17| et hyl
EXAMPLE 175 Preparatijon o & ( ,‘2,2‘-trif|uoroLthyI)-E-(S'-pyridyl- 30
oxy) - 6- pyri di necar boxjam & To sol utijon of 2§(3'-pyr}i dyl oxy) - pyri difne- 6-
carboxylic acid (0. 64g, :%’nﬁol i n anhydr ous 1etrahyﬁrofuran (10 m )Y was
added carbonyl diim dgzol e8 (9. 549, 3.3 |mol) ahd stirrled for B6 mnufes, 35
mai ntai ning the tenpgratuyje upjto 40[grr].
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- 28 - Trifluoroethylamne (0.49, 4 mmol) was added and the reaction
m xture heated to S50[err]. After 2 hours,,the solution was poured into
water (50 ml) and extracted twice with ethyl acetate (100 m). The conbi ned

5 extracts were dried with anhydrous magnesi um sul phate and t he sol vent
was renoved in vacuo} The e |y ~eskdug ~nas hgat ed wifh hexaherte
precipitate the titlp conpgund as a white sollid (0.6, 67% ] up 92[lerr]. 10
EXAMPLES 176 TO 192 By net kods anat ogpws o tihat of EXarPl e I75° f urt her
conpounds of the gengpral formj a | wefe prepdgred by konversifon of clonpounds
of the general fornula |'¥ ®hto Booupds of t|hB genef & TormTa“V and 15
then reaction with cpnpoBinds the general flornula Jerr]. Lal] s jre
given in Table VII1I. Tabg’e"\/lll“’zd“[e r
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25 Ex. R [err] [E np Yield
No. >qlerr]) (% 176
3-Cd:-5-pyridyl oxy benzyl met hyl oi | 71 30 177
3-d -5-pyridyl oxy err] _.H 108 69 cydl o- propyl- nme{hyl 178
3-0-5- pyri dyl oxy -propy'f vll-propyl oi | 65 179 3-pyr}j dyl oxy
n- propyl n-propyl oil #8,78]35 180 3-py[iklydoxy ¢ o benzyl H
110 55 - 29 - 181 3-pyridy| oxy 3} F- H 107 70
phenyl 182 3-pyridyl oxyp = benzyl} e» Methyh = jonhl n 63 183
2-C-6-pyridyloxy 2,2, 8 H oi | 84 5
trifluoro- ethyl 184 3-95].-15- yridyl gxy norpholino |« ~ 95 47
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| ayer was extracted twce with ethyl acetate and the conbined extracts were
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20 EXAMPLE 194 Herbic

repriesentative range
(R); barnyard grass,
| i nseed, Linum usitat

beet, Beta vul garis (%B)

fall into two categop
pre-energence tests u
onto the soil in whi

had recently been soyn.

types of test, viz.,

test.s the soil
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in which the seedling plants of the above species were growi ng was drenched

with a liquid formulation containing a corfBodnd of the invention, and in
-the- foliar spray tests the seedling plants were sprayed with such a
formul ation. The soil used in the tests was a prepared horticultural |oam
10 The formul gti ons wsed ent hel tesk s ¥ e~pregpar &d fjrom sol yti ons
of the test conpoundsi in acgtorle contafning 0} 4% by Jei ght df an
al kyl phenol / et hyl ene oxi de ¥ondens&t e fav¥ai¥ abl & ufldeq Th& trjale Trark TRI TON
X-155. These acetone |sol utions jwere di ut egl W tqp wat gr_ 15 and
resul ting fornul ationls apdl Fed |af bsalg® 1%evel $° cOrrdsponding to 5 kg or 1
kg of active material| perghectdrg in vol yref eguivaliegt . o |600 litres per
hectare in the soil sjpraydand floliar spray tept, andlat a dgsage of || evel
equi valent to 10 kilogran§ gf gctive 2 4t eregal pdr hectgre-in-ajvol une
equi val ent to approxijrateyy 3,300 litrles per hectarefin the jsoil bnch
tests. In the pre-enmefgentie@ edt e witrfeat ed spwh <oi I} mneb i nf tehe
post - emergence tests untreated |soil befring
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25

seedling plants were used as controls.

The her bi ci dal

effects of the

test conpounds were assessed visually twel yesgdays after spraying the

foli-age and the soil, and thirteen days after drenching the soil and were
recorded on a 0-9 scaje. A pating 0 30 F,indi ates grjom h asj untreated
control, arating 9 ijpdicat® death. Ah increpse of 4 unit oh the Iiinear
scal e approxi mates tol a 10%& ngrgase ipghg | ¢yel Lof |effect.]35 1 37 -
The results of the tests are sgt out ip Table|X beloy, in whjch the
conpounds are identifjed pys efleence | & the precadi jg Exanp| es. Abgence of
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an al kyl ;} aryl,

T 952 FF CL Al

al kenyl ,

M

S 1L

A compound of the general

cycl®at kyl , cycl oal kyl al kyl ,

f ormul a:

[err] 5
wherein [err] and [err] each independently represents a hydrogen atom or

aral kyl, al karyl, hydroxy, alkoxy, alkenyloxy, alkynyloxy, alkylcarbonyl,

al koxycar bonyl ,
15

di al kyl car banoyl

or by a group

am np,
I n which groups any
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an arylam no group o
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-NR- in which R represents a hydrogen atom or an al kyl group; R3 represents
a- hydrogen or hal ogen atom or an al kylgq al koxy, aryl or aryloxy group
opti:onal I'y 25 substituted by one or nore of the sane or different

substi tuents sel ected from hal ogen atons and cyano, hydroxy and al koxy

groups, or representg a cygpo, jgarboxy, al koxycarbonyl,
(al kyl t hi o) car bonyl , - - {al kyl cgrbonyl ,} am do, al kyl am do, nitro,
al kenyl oxy, al kynyl ojy, al kglt lﬁi,p, haliagl kyl tjhi o, al kenyl t hi o, al kynylt hi o,
al kyl sul phi nyl, al kyl{sul phonyl | al kyl @xi m noaj kyl or al kenyl oxi m noal kyl
group; [err] represents a hal ogaw at oper «an jal kyl or hal oal kyl - group; Z
represents an oxygen |or. s§1| phut atom fmis 0-B; and nis 1-4. 2.
conpound as claimed ijn clsi# liwhereir when y one of the substituents
[err] and [err] reprgsentg or 0 corjt ai ns al kyl , al kenyl -or al kynyl
substituent group, tHis HasCup}jt® 12, |preferaply up to 6, carbon
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atons; any cycloal kyl group has from3 to 6 carbon ring atons; and any-—-——
al-kenyl ene or al kyl ene chain has from3 to 6 chain menb-e_rj.r”m

conpound as clainmed in claiml1l or 2 wherein R represents Hmi"”[”ggywl
[err].al kyl group, a [err] alkyl group substituted by an alkox¥y, taryl

cyano group or by one or nore hal ogen atons,g2aJerr] al koxy group
optionally aryl-substituted, a [err] al kynyl 20 group, a [err] al kenyl
group, a [err] al kenyl oxy group, an unsubstituted aryl group, enggpyFrgroup
substituted by one or nore hal ogen atons, or an aral kyl, alkaryl, [err]
cycl oal kyl, substituted [err] cycloal kyl)al kyl group, a heterocyclic group,
a di al kyl am noal kyl group, 25 a naphtgvh 201Io¥ Sor a trinmethylsilyl group;
[err] represents a hydrogen atom or an optionally substituted [err] alkyl
group; and [err] represents a hydrogen or hal ogen atom or a [err]. al kyl or

[err] hal oal kyl ¥rouph Scmpoynd i ganexnad; alaim1l, 2 or 3
wherein m 30 is O 5. A conmpound as clained in any one of clains 1 to 4
wherein Z represents an oxygen atom 6. A process for the preparation of

a conpound as

S S VNP

wherein R1 and R, each independently represents a
hydrogen atom, or an alkyl, aryl, alkenyl, alkynyl,

10 cycloalkyl, cycloalkylalkyl, aralkyl, alkaryl, hydréky,
alkoxy, alkenyloxy, alkynyloxy, alkylcarbonyl,
alkoxycarbonyl, amino, mono- or di-alkylamino,
alkoxycarbonylamino group, in which groups any alkyl,
alkenyl, alkynyl, cycloalkyl or aryl moiety is

15 optionally substituted, an optionally substituted
heterocyclic group, an arylamino group optionally
substituted by a2 halogen atom, a dialkylcarbamoyl
group, a trialkylsilyl group or a fused ring structure,
or together form an alkenylene chain or an optionally

20 substituted 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:; R3 represents a hydrogen or halogen atom, or an
alkyl, alkoxy, aryl or aryloxy group optionally

25 substituted by one or more of the same or different
substituents selected from halogen atoms and cyano,
hydroxy and alkoxy groups, Or represents a cyano,
carboxy, alkoxycarbonyl, (alkylthio)carbonyl,



claimed in claiml, in which Z represents an oxygen 35

whi ch conprises either (A reacting a conpound of the g

[err] i (I'1) 10 wth a conmpound of
formula: [err] (1) 15 or (B) by converting a

—_—

- 74 T atom——

AR

compdund of t

general formula: 20 [err] 25 into a derivd8i ve of the general fornula:

[err] which is then reacted with an am_ne_of .the gg

formula [err]

, wherein [err] ,a}ﬂcg;..aaﬁb%%lasaml o, alkylamido, ni er?'afﬁ?enyloxy,
alkynyloxy, alkylthio, haloalkylthio, alkenylthio,
alkynylthio, alkylsulphinyl, alkylsulphonyl,
alkyloximinoalkyl or alkenyloximinoalkyl group:; :R.4

5 represents a halogen atom or an alkyl or haloalkyl -
group; Z represents an oxygen or sulphur atom; m is

0-3; and n is 1-4.

2. A compound as claimed in claim 1 wherein when any

one of the substituents R., ar Ry

R, and R4 represents or

10 contains an alkyl, alkenyl or alkynyl substituent
group, this has up to 12, preferably up to 6, carbon
atoms; any cycloalkyl group has from 3 to 6 carbon ring
atoms; and any alkenylene or alkylene chain has from 3

to 6 chain members.

15 3. A compound as claimed in claim 1 or 2 wherein R,
represents an unsubstituted Ci-6 alkyl group, a C, 5.
alkyl group substituted by an alkoxy, aryloxy or cyano
group or by one or more halogen atoms, a c1-6 alkoxy
group optionally aryl-substituted, a c2_7 alkynyl

20
group, a C,_.

alkenyl group, a 02_6 alkenyloxy group,

an unsubstituted aryl group, an aryl group substituted
by one or more halogen atoms, or an aralkyl, alkaryl,
Cag cycloalkyl, substituted (c3_6 cycloalkyl)alkyl
group, a heterocyclic group, a dialkylaminoalkyl group,
25 a naphthyl group or a trimethylsilyl group:; R2
represents a hydrogen atom or an optionally substituted

Ci-6

alkyl group; and R3 represents a hydrogen or

halogen atom, or a c1-6 alkyl or Ci1-6 haloalkyl group.
4. A compound as claimed in claim 1, 2 or 3 wherein n

30 is o.

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

wherein 2 represents an oxygen atom.

6. A process for the preparation of a compound as
claimed in claim 1, in which Z represents an oxygen

35



- 75 - defined in claim1l, Hal represents a hal ogen at X repf€§€ﬁr§‘a
hydr ogen atomor an alkali netal atom and L is a Iea m,m
opti.onal further step of converting the resultant conp émuy }

5
formula | into a further compound of the general fornula I'. 7. "A\%onpound
of the general fornula: 10 [err] (\ﬂlj 14 ~which [err], n1and n are as
defined in any one of 15 clains,1 to 4. SS for t he
preparation of aaﬁﬁﬁpdﬂhﬁcﬁscepthiﬁﬁ|?F¥ﬂ%§rﬁhﬁ ﬂ%ﬂéﬁingﬁpfpgggupgaEFlng a
compound of the graegeheftal nbbtmala: [err] (VIII) 25
in which [err], mand L are as defined in claim6, with a conpound of the
general formula Il as defined in clai (RS}, 9. A herbicidal conposition
conprising a conmpound as clained i one of clainms 1 to 5 or inclaim?7,

s - -

Hal

B_NC (ZFI)

10 with a compound of the general formula:

(Ry ), - (III)
oX
15

or (B) by converting a compound of the general formulas

| Y
- B N\ E g IV

into a derivative of the general formula:

Ki). . .
(R, “ " 'ﬁ_L V)

which is then reacted with an amine of the general

35 formula NHR1R2' Whereln Rl' Rz' R3, R4, m and n are as

25

30



together with at | east one carrier. 10. A conpositio ' in claim
9, which conprises at |east two carriers, at |least one of which is a

surface-dctive agent. 11. A nethod of conbating undes“'m,mllﬂmumnmu at
a,l ocus, which conprises treating the locus with a . f

formula | as clained in any one of claims_l7 0.5 wth a Sbnﬁbuﬁd of *
formula VI1 as clainmed in claim7, or with a conposition as clained in

claim9 or 10. Qefihéd ihhe@143if 35 RalCrbpréséntd & KLIBWER htaskn Clsi med in
any one of clainms 1 to 5 or n.claim?7, or a conpgsiijon as clainmed i
claim9 or 10. ESPEssey a3bydrogen atom or an alkali metal atom, an
L is a leaving group, with the optional further step of
_ converting the resultant compound of the general
5 formula I into a further compound of the general
formula I.

7. A compound of the general formula:

R, ).
’ XA
(Bs)n g oN (VII)

in which R3, R4, m and n are as defined in any one of
claims 1 to 4.
8. A process for the preparation of a compound as =

15

claimed in claim 7, which comprises reacting a compound
of the general formula

20 (R;)n

(VIII)

25 (] 9
in which R

40 B and L are as defined in claim 6, with a
compound of the general formula III as defined in
clainm 6.

9. A herbicidal composition comprising a compound as
claimed in any one of claims 1 to 5 or in claim 7,
together with at least one carrier.

10. A composition as claimed in claim 9, which
comprises at least two carriers, at least one of which
is a surface—active agent.

11. A method of combating undesired plant growth at a

locus, which comprises treating the locus with a

30
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compound of formula I as claimed in any one of claims 1
to 5, with.é'compound of formula VII as claimed in
claim 7, or with a composition as claimed in claim 9 or
l0.

12. The use as a herbicide of a compound as claimed in
any one of claims 1 to 5 or in claim 7, or a '
composition as claimed in claim 9 or 10.
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ABSTRACT

HERBICIDAL PICOLINAMIDE DERIVATIVES

Compounds of the formula:
. q (C‘).
(R ), \b HP__qf/,Rz (1)

wherein R.1 and R.2 each independently represents
hydrogen, optionally substituted alkyl, aryl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, aralkyl, alkaryl,
hydroxy, alkoxy, alkenyloxy, alkynyloxy, alkylcarbonyl,
alkoxycarbonyl, amino, mono- or di-alkylamlno,
alkoxycarbonylamino, optionally substituted heterocycle
or arylamino, dialkylcarbamoyl, trialkylsilyl or fused
ring structure, or together form an alkenylene chain or
an alkylene chain which is optionally interrupted by
oxygen or sulphur or -NR-, R being hydrogén or alkyl;
R3 represents hydrogen or halogen, or optionally
substituted alkyl, alkoxy, aryl or aryloxy, or cyano,
carboxy, alkoxycarbonyl, (alkylthio)carbonyl,
alkylcarbonyl, amido, alkylamido, nitro, alkenyloxy,
alkynyloxy, alkylthio, haloalkylthio, alkenylthio,
alkynylthio, alkylsulphinyl, alkylsulphonyl,
alkyloximinoalkyl or alkenyloximinoalkyl: R, represents
halogen, alkyl or haloalkyl:; Z represents oxygen or
sulphur; m is 0-3; and n is 1-4, and certain
intermediates in their production, exhibit herbicidal
activity.
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HERBICIDAL PICOLINAMIDE DERIVATIVES

The present invention relates to cextain new
picolinamide derivatives, their preparation, herbicidal
compositions containing them, and their use in
combating undesired plant growth. g A-4270946 teaches that

certain N-aryl-2-phenoxy nicotinamides are useful as herbicides.” From US-A-4493730
it is known that 2-cyano-3-nitro-6-(2-chloro-4-triﬂuoromethylphenoxy) pyridine can be

used as a herbicide.

5 In accordance with the present invention there is
provided a compound of the general formula:

) A)In
. ™ e
R’ o ___N/R (1)
o ] g,

10  wherein R, and R, each independently represents a
hydrogen atom, or an alkyl, aryl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, aralkyl, alkaryl, hydroxy,
alkoxy, alkenyloxy, alkynyloxy, alkylcarbonyl,
alkoxycarbonyl, amino, mono- or di-alkylanino,

13 alkoxycarbonylamino group, in which groups any alkyl,
alkenyl, alkynyl, cycloalkyl or aryl moiety.is
optionally substifuted,'an optionally substituted
heterocyclic group, an arylamino group optionally
substituted by a halogen atom, a dialkylcarbamoyl

20 group, a trialkylsilyl group or a fused ring structure,
or together form an alkenylene chain or an optionally
substituted 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

25 group:; R3 represents a hydrbgen or halogen atom, or an



