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[&#rf HERBI CI DAL 2, 6- SUBSTI TUTED PYRI DI NES The present invention |7s 7 thes

¢oncerned with certain 2,6-substituted pyridines, their preparation and. use
as herbici.des. Pyridines and pyridine derivatives have many uses, for:

*

exanpl e, as pharmaceuticals, pesticides {lerbici de_s acaricides, 5 .- °
anthel mntics, bird repellants), feed supplenents, solvents, reagents,
I nternmedi ates, and chemcals for the polynmer and textile indus 32VEFi ous

2,6-diaryl oxy- or -diarylnethoxy-pyridine derivatives have beeggp

I nvestigated for such uses, the conpounds often having additional
substitution of the central pyridine ring. 10 EP- A2- 180188 i s
concerned wi th 2-hydroxypyHERBITEDAIE I, § 23UBSEBTUTED  PYRIDINNESE

2, 6-di hydroxypyri di nes, as potentiators for Increasing the anticancer

activity of. 5-fluorouraci| and rel ated conpounds. The preparation and
debenzyl ati on of Etﬁ-ﬂtémmzyimneyncﬂomlnh oromeemed dithecestadnscl osed. I n J.

Bi ol . Chem, 2 es 6 ncer ned

~with the synt hé5| g Sf:lg\ﬁ%(i g’?““ ro>‘2’13fé1r ;gl nerggllng.l g’ﬁ%&%ﬂ tiHglrflélac(r%f part i al
characteristics ofPﬁrhélmd%tPYGid@eGd‘%ﬂWyGWyWel géme uess dderon) the

Grignard reactdap,f, §stth9;9ac%u§1941lge |tQ¥J‘)’d€)érh§Qr'B§ci’Hetsh JSQREARE! brom de
is disclosed. There is no disclosure of. 20 biological actjvity for _

2, 6- di benzy? o@rthelmipbiGhy PHift AEPHIR s Sf?ﬂrﬁ"‘%ﬁi‘é%’@ﬁe solvents,

2, 6- Di (3- et hykppaitex yingaynédiiates ] andi @ehosad Eor RhenallyRed enbl textile
Specification . 1527714 whi gh i cer_ned ol.yet hers cont aining a
2,6-1inked pyrlfwg'l‘%terygro\érm 2 64%?6%2 solbo\r‘%:%r R‘ SO R

derivatives have been 1nvest1gated for such uses, the compounds

often having additional substitution of the central pyridine ring.
L EP-A2-180188 is concerned with 2-hydroxypyridine derivétives,
for example 2,6-dihydroxypyridines, as potentiators for increasing
the anticancer activity 6f 5-fluorouracil and related compounds.
The preparation and debenzylation of 2,6-diben2yloxy-3-chloro-
pyridiné is disclosed. In J. Biol. Chem., 72, Vol. 247(23), pages
15 7628 to 7633, (which is concerned with the.synthesis of
2,3,6- trlhydroxypyrldlne and accumulation and partial
characteristics of the product of 2,6-dihydroxypyridine oxldatlon)
the Grignard reaction of 3-bromo-2,6-dibenzyloxypyridine with
isopropyl bromide is disclosed. There is no disclosure of
_ 20 biological activity for 2,6-dibenzyloxy-3-chloropyridine nor its
“ bromo analogue. ' |
- 2,6-Di(3- methylphenoxy) pyridine is disclosed in French Patent
Specification No. 1527714 which is concerned with polyethers
containing a 2,6-linked pyridine group. US-A-4830846 is concerned
25 with a separation process for. anhydrous HCl and HBr'by thermal
cleavage utilising a hindered pyridine, one example of whlch ,being
2,6- dlphenoxypyrldlne. Again no blologlcal act1v1ty is disclosed

p % R .”v,,/, ;.‘) - '.'.d" :
for these aryloxy pyridines. o .:nﬂ@, VO

The dlbenzyloxy analogue of Zﬁﬁ dlphggpxypyxbdlqe in addition
EP -4 L&O%ﬁB{?nd J. Med. Chenm,
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30  to being mentioned in JP-A- -632



25 %ith a separation process for anhydrous HCl and HBr by thermal cleavage
.utilising a hindered pyridine, one exanple of whichbeing L

2, 6-di phenoxypyridine. Again no biological activity is disclosed for these
aryl oxy pyridines. The di benzyl oxy analdg&é’of 2, 6-di phenoxypyridine-in
addi ti on 30 ei ng_nentioned,in - A-63250324, .. P- A-:180188 and
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pr edom nant I.ybéi‘?gc?éel%l 3?% %‘%@Qﬁgr | é%@éﬁg}%ﬁﬁz?lﬁeﬁgﬁi f}?ﬁt&, %Br t he
conpounds cl aBathl tentUSTA- Bre3Rainggly rinpetrsi dalthankprbdstdali.ci dal activity,
of anmido &r agpotRuee! RAXY ML tialbMfindNe1Resd ¢hdnl-aagtssi §3 data is
given for the disclosed 2, 6-di benzyl oxypyridi ne, Herbicidal evaluation of
2, 6- di benzyl oR§PAKOCHIHe 2BAGINsestisFdal aghiyyuecD 2BidR SReHRPEYIERAE now
undert aken hagefpxedvres] tRathekrbec ilalpautidstyhaves Her pivendedr &Réi vity
primarily against. representative broadl.eaf plant species in post-energence
foliar spray &b?ﬁ%s?izg% gb‘?enlz?'fﬁygyg{rj&lﬁ%' post - emer gence action agai nst .
represent ative gr #esbigidel pdvadtstiandofa 2c6ndibetzylakypyridind apdeltsner gence 15

herbi ci dgh achhyidg¥e S BELHIABHPyrilind A5 WA ASKE RAUNFeJdddtba GRGE AL

substituted
compounds have herbicidal activity primarily against representative
broadleaf plant species in post-emergence foliar spray application
but liﬁtle or no post-emergence action against representative
grass-type plants and a complete absence of pre-emergence
15 herbicidal activity. '

Surprisingly, it has now been found that certain substituted
forms of 2,6-diphenoxypyridine and 2,6-dibenzyloxypyridine, and
also the related assymetric 2-phenoxy-6-dibenzyloxy-pyridines, have
a significantly different spectrum of activity and not only possess

20  high activity against broadleaf plants in foliar spray applications
but also have significant action against grass-type plants, |
particularly against the important weed, barnyard grass; a number
of examples additionally being effective against both plant types
pre-emergence.

25 Accordingly, the present invention provides a herbicidal
composition which com@rises a carrier and, as an active ingredient,

a compound of the general formula

30 R
(L)
Art—(CH, ) — 0 — 0 — (CH,) —Ar?
r 2'n N- 2’m
in which

35 each of n and m independently is 0 or 1;



foorms of 2,6-di phenoxypyri di ne and 2, 6-di benzyl oxypyridi ne, and al so the
rel ated assynetric 2-phenoxy-6-di benzyl oxy-pyridi nes, have a S|gn|f|cantly
different spectrumof activity and not only possess 20 hi gh acti vi ty
agai nst broadl eaf plants in foliar spray applications but also have -
significant action agajnst grass-type plants, particularly against the

i mport ant  weedaclafnsyar Gnér%i’ssln%ﬁl’t‘?ﬂﬁ?}érUOIFePéﬁ&?ﬁﬂseén £AYLt BTOVRb | 4F bei ng
effective agaipgse Rat mﬂolz@?ﬁtartdynﬁ% bRz SUBS0ER b#5ne or moreA6EQdI NYly,
the present invention provi herbicid osition which conprises a
carrier and, agm%r?raeﬁpﬁ%e%g%a%ﬁ%msaseﬁ%&? %W_’}f halogeq ARoms) ?qg?'?ml a
[err] in whi c@r&Eps, aBasdy gfoupsarthlaalkydepaugendrldyhaloalkety kroups;- 3- each
of Ar an ndependently represents an aryl group, at 1 2 | east
one of Ar and ? bei ng substituted by one or nore of the sane or different
substi tuents BEleprederfusom hyslirogmm asemner &l kikylgr eliyd thid leaxhalpadkps,

hal oal kyl ot oppsiARg Al @phkaXyo O QUAR %omsan&,&? SREESENcS 2 1 aae

atom or an a I o or hal oal y roup havi n%]_ rom car bOﬂ
atoms, and R P‘ép? é@é?ﬁaéf‘ ACPR) @rOYieled that at Teast one of
represents a hydrogen atom. '
10 An alkyl group, unless otherwise specified may be a straight

chain or branched chain group suitably containing up to 12 carbon
atoms, preferably from 1 to 4 carbon atoms. An alkyl portion of a
haloalkyl, alkylthio, alkoxy or haloalkoxy group suitably has from
1 to 4 carbon atoms, preferably 1 or 2 carbon atoms.

15 Halogen is fluorine, chlorine, bromine or iodine. Haloalkyl
and haloalkoxy are preferably mono-, di- or tri-fluoro-alkyl and
-alkoxy, especially trifluoromethyl and trifluoromethoxj.

An aryl group is preferably a phenyl group.
The Arl-(CHZ)n-O- and Ar2-(CH2)m-0- portions of compounds of

20 formula I may be identical or different; thus the compounds may be
symmetrical or assymetrical diaryloxypyridines or
diarylmethoxypyridines, or may be aryloxyarylmethoxypyridines.

Preferably one of n and m is 1 and the other is 0 or 1, but
most preferably each of n and m is 1.

25 At least one of the groups Ar1 and Ar2 is substituted.
Suitable substituents include methoxy and trifluoromethoxy groups
and, preferably, methyl groups, fluorine atoms, chlorine atoms, and
trifluoromethyl groups. From 1 to 5 substituents may be present;
preferably 1 or 2 substituents.

30 Rl is preferably a hydrogen atom or a methyl, methylthio or
trifluoromethyl group. Especially preferred is hydrogen or methyl.

R2 is suitably a hydrogen or chlorine atom, especially a
hydrogen atom.
Preferred compounds fall in the following categories, with

35 reference to the symbols used in general formula I:



L Y 2 or a hal ogen atom provi ded that at |east one of R and R represents
a hydrogen atom 10 An al kyl group, unless otherw se specified may
be a straight chain or branched chain group suitably containing up to 12
carbon atonms, preferably from1l to 4 carbon atons. An al kyl portion-—:of a
hal oal kyl, al kylthio, alkoxy or hal ogl koxy,group suitably has from1 t¢ 4
carbon atons, prefébabpyis Ogrm2isc§; donand Rrseachsrepresents [aahydyogen s

fluorine, chlorine, brggimeaet depdidines Faloal doybnaihg1pangal ,are
preferably nono-, di- or tri-fluoro-alfli%la and -al koxy, especr al

: L d y ) ¥
trifluoromethyl and trPFPEfdPOREhIXYE L EARCROPS FGPBERY i 8- BiPat 88%BFy a pheny!
group. The [err] and [ egphespats iadngnsabseyyqredndschfordd or formula | may be

aseymetri Gl diaryi oxyBhH PR R R RO P MIBRL' 0L Ty e
aryl oxyaryl met hoxypir i di ied.; wrief éreib]1 gndRe efchnregnésentss alhydrdgehe ot her

is 0 or 1, but nost prf&@n{;anth% Sls s s fBchted pndfiy group, AL | east

one of the groups [err] and [err] _1s substituted. Sui substjtuents
i ncl ude met hoxy and t r PsRasdebhbhdsiriglvineee thydphenvds s¥am: yanddrhyl groups,

fluorine atons, chlori pgprlseABs adNéhdubbéit@E@PALAYI 96@RY. a QB 1O 5
substituents may be present; preferably 1 or 2 substituents. 30

[err] i sﬂi)ref erably aS?RF&HS‘g‘E%? &BMior a gethyl, nethylthio or :
trifluoromethyl g@Loi)p. nE&pecimlﬂsylpmg'f etfid agEéahhyebmgmsoa ptrbyén R i S

suitably a hydrogen or ghl.oL} 06 3L 0P Af5R&G A? Yefresents a fluoro- or
methyl- substituted phenyl group, especially ortho and/or
para substituted, e.g. a 2- or 4- fluorophenyl group or a
15 2-methyl group.

'~ Most of the compounds of general formula I are novel and
accordingly the present invention provides a compound of general
formula I in which n, m, Ar;, Ar2, Rl and R? have the meanings
given above with the proviso that . '

'.20 a) when n and m are both 0, then Ar1 and Ar2 do not each
represent a 3-methylphenyl group; and
“b) when n and m are both 1, then R2 does not represent a chlorine
or bromine atom. _
The compounds of formula I may be prepared by appropriate
25 adaptation of conventional methods of obtaining substituted
pyridine compounds, the basic technique being, for example,
reaction of a metal salt of the appropriate alcohol with an
appropriate 2,6-dihalopyridine, in a solvent and suitably at
elevated temperature, ideally at reflux. For Symmetrical pyridine
30 compounds preparation, the reaction can be carried out in one step
by using a molar ratio of salt to pyridine of at least 2:1. For
assymetrical compounds of formula I, separate introduction of the
two substituents is required in a two-stage process.
The present invention therefore provides a process for the

35 preparation of a compound of formula I, which comprises



hydrogen atom Preferred conpounds fall in the follow ng categories, with
35 reference to the synbols used in general formula I: -4- (i) nis 0;°
mis 0; R and R each represents a hydrogen atom Ar represents a L
trifluoromethyl phenyl group, especially-a33-trifluoronethyl phenyl graup;:
and Ar2 represents an unsubstituted or chloro- or 5 1 9 T
trifluoromet hpd- sulesebtaimed qsmeayrd gf ofgymuls il) inwhigh ®r napd Ar: gqxe ftiml R
each represents a_sjliﬁg[%‘i@tﬁ{%)mmﬂal £V eBeN e Supbund st igbaded pheRYk 9roup,
especially a 3-trifluoronethyl phenyl group; and Ar2 represents an

unsubsti tuted phenyl group of a fluoro- 10 substituted group;
1 2 (iii) nis 1, mas&u,Rodand R each (Epresents a hydrogen atom
and each of Ar and Ar represeﬁt‘é a fluoro- or nmethyl- substituted phenyl
group, especially ortho and{or para substituted, e.g. a 2- or 4-

fl uor ophenyl groupnoshimhlBr” and n are as dgfimeidhimh jrbmp., wbst aof the

conpounds of generak_{ or.aul fiihe 3£ BRNEN wagcordingly the present
‘a conggunJ of gg

I nventi on provides peral formula I in which n, m [err] ,
[err] have the neanings R _
10 Z ' - _ (111)
1 2

in which Hal1 and Hal2 each,.independently, represents a
15 halogen atom, and R1 and R2 are as defined in claim 1, in a
molar ratio of at least 2:1
or
b) to obtain a compound of formula I in which Arl and Ar2 are
différeﬁC, reacting a compound of formula II with a
20 2,6-dihalopyridine of formula III in a molar ratio of 1:1 and
| then reacting the resulting product with a metal salt of a

compound of general formula IV

s Arz(CHZ)nOH (IV)
in which Ar2 and n are as defined in claim 1, in a molar ratio
of at least 1:1
each reaction stage being carried out in the presence
of an organic solvent.
30 The metal salt of the alcohol of formula II is conveniently an

alkali metal salt, for example a sodium or potassium salt, and is
conveniently generated by reaction of the alcohol with a suitable
metal base, for example a metal carbonate or hydride. Preferably

the metal salt is a sodium salt generated using sodium hydride.
35 '



gi ven above with the proviso that 1 2 20 a) when n and mare both
0, then Ar and Ar do not each represent a 3-nethyl phenyl group; and b)
when n and mare both 1, then R does not represent a chlorine or bronine
atom The conpounds of forrmula | may be prepared by appropriate 25 '
adapt ati on of conventional nethods of obtaining substituted pyridine
conpounds, the basihe beginicqselviest nrilieord énatiel esactéarcwoold bk selweted salt
of the appropry )| _C | Al 2; 6~ di.hal o Ldine,..L.h a

sol vent and sdi:e? %ﬁ?@lgafp#g%hg%gt%é?{]%ﬁggé g%ha% g%‘&isd’é’g??{f% ?%r¥ﬁr8$i<w|§3>'
symretrical pyeiaf megdnic sodeRvolimdstiselisar fry enauplpedimesrlifonnanidepe
carried out in,@ngShRpaR¥ubsing a molar ratio of salt to pyridine of at

| east 2:1._For assl_égqtri cal _gonmpounds of formula |, separate introduction

of the two.substi tifdnt &9 Hal e foPYeRtemhly ot §iffcesqh The present

i nvention t heneppdenRify iadehlaripe O SBodivie dtva. 35 preparation of a
compound of 10f ! oyl SRS coppi b AL TR BT 000,
a conpound of igebwsred| ahdpopified using conventional techniquesr] in which [err]
and n are as defi Q’?ogpg&hcﬁl ri’ge%erﬂ eBrfula II, III and IV are generally

' 10  known and/or are easily preparable by standard techniques.

The present invention also provides the use of a compound of
formula I 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 composition

15 according to the invention or a compound of formula I. As the most
useful action is by foliar spray application, the locus is most
suitably the plants in a crop area, typical crops being Eereals.
However, application may also be to the soil for those compounds
having pre-emergence herbicidal action. The dosage of active

20 - jingredient used may, for example, be in the range of from 0.01 to
10 kg/ha, preferably 0.1 to 1.0 kg/ha.

Whilst all compounds of the present invention have useful
activity against broadleaf and narrowleaf plants, exceptionally
good activity is shown by compounds in which at least one of n and

25 mis 1, particulérly in the phenoxy/benzyloxy pyridines and, most
preferably, in the dibenzyloxypyridines of the present invention.

The present invention also extends to a method of making a
herbicidal composition of the invention which comprises bringing a
compound of formula I into association with at least one carrier.

30 Preferably there are at least two carriers in a composition of
the present invention, at least one of which is a surface-active
agent.

A carrier in a composition according to the invention is any
material with which the active ingredient is formulated to '

35 facilitate application to the locus to be treated, which may be, as



2, 6-hal opyridine of general fornmula R1 10

(I'1r1) in which Hal and Hal each, independently, represents a 15

hal ogen atom and R and R are as defined in claiml1, in a nolar ratio of
at least 2:1 or b) to obtain a conmpound7of fornula | in which Ar a_n_d Ar
are different, reacting a conpound of formula Il with'a 20

2, 6-di hal opyr |aqb|pnepnfatéoracmllan¢ | be¢dh og sadllaror &pi frcdfiidate amtaighen reacting

the resulting c%ggwt 8t kol ?]%%khe]mm HR UG Oy geniEpah, formla 1V

25 err nd n are as |n claim1l,
in a nolar ratunelethutaueaégfla_l I’hé‘&bﬁsr@éélﬂbh £852RY6E w Wietnhes keesut in
the presence Qompheddedars Cfo%ﬂ'é/@.@&ulcﬁoand any ofl BBe Ak AlerSahdrn@lil§ hReal cohol

of formula,ll s _convenien kal i salt, for, ex sodi um or
pot assi um 3al tin Sorpul §%‘Eﬁ1§}€ﬁ?’éﬂfif cGBH %ﬁt{gf‘%‘&f‘ BaY (P8att5%n g‘%g)gteﬁ%ba]é'] cohol
With a suitablRmpesiiohasrcotdingexa thk cirrefieicdl comrainniise torasaysly i de.

Preferably the rret alofsgééwleslrzligrség L 4gm salt generated using sodium hydride.
35

Suitable solid carriers include natural and synthetic c¢clays

and silicates, for example natural silicas such as diatomaceous

10 earths; magnesium silicates, for example talcs; magnesium aluminium
silicates, for exampie attapulgites and vermiculites; aluminium
silicates, for example kaolinites, montmorillonites and micas;
calcium carbonate; calcium sulphate; ammonium sulphate; synthetic
hydrated silicon oxides and synthetic calcium or aluminium

15 silicates; elements, for example carbon and sulphur; natural and
synthetic resins, for example coumarone resins, polyvinyl chloride,
and styrene polymers and copolymers; solid polychlorophehols;
bitumen; waxes; and solid fertilisers, for example superphosphates.

Suitable liquid carriers include water; alcohols, for example

20 isopropanol and glycols; ketones, for example 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 example carbon tetrachloride,

25 perchloroethylene and trichloroethane. Mixtures of different
liquids are often suitable.

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

30  which is a 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.

35



-6- The organic solvent utilised in the reaction would be sel ected
depending on the nature of the reactants involved. CGenerally any poI ar
organi c solvent is suitable, for exanple dinethylformamnm de and-
t et rahydrofuran. 5. [err] and [er+]8 -conveniently are both the sarre
each representing a chlorine or brom ne atom The prepared conpounds ‘of -
formula | may, if &esirfeck-abbivesebentedanrid purdmiuletfyding mgesbnwent i onal

techni ques. Coypaupd: OL%renﬁ wéeelmglggaénﬁ id hagid Léﬁl%a@c%%n%ﬁ"y 10

known and/or are easl ara ard techni ques. The present
i nvention al s&wahsue§ %lﬁéah]sﬁa SH‘Ffaa:ecé‘?ﬁa‘den%BWSfU}cME’a the a°§daurhe>rrb| ci de.

~Further, in accacdanGaivk tof posrakbpyait h@!HstQﬁIQJ.gﬁ:.rpEQl/ﬂhdﬁﬂc Qci®d hede of
conbat i ng %ndeswed pl ant %rovvth gt aloc S b £ %the locus with a
Composi {1 of 15ondSRHRIGR 1RIORGE el ISATERIAOR OFF ALUOMELUATIEN: PErTRILSS . As
t he nost usef u;lonaaimmg as leyst A2 earbeprasomapid ithatmodBculieheithD @tisyliese MDSt '
suitably the pI an 5 Le p I However ,
application may 3 sodg tp(} ?ﬁle% %1# f%%%s%@o?r%%%d& %af/ e‘% I

pr e- emer gence svabbtadi,dafcrege i oh pertaerpthrigel pfcondernisate L thetfrgr‘ethhent used
may, for exanwt%?,m?e bgl&éwsnaﬁ}gsr&yyléwr@x@dgl cbfaeh@akiiinNgrodikef gjzabl y 0.1

to 1.0 kg/ha. W onpounds of present invention have usef ul
activity odai @tttbr%éﬂh‘é]aPra‘Hd‘yﬁa?W%aff%l endmple @xeemtlrberal 9r good
activity is S@%tﬁ)&rﬁ@ﬂpouﬂdﬁ etﬁyMbC&ﬁE 4eet pHIgyDdneNodidd; ;25 mis 1,
particularly | n {11 eshgp%)& [/al?o%rgz )%yt é/rel gér{] e%saa.'tr}.%h pro%ucts, alkali or
alkaline earth metal salts, preferably sodium salts, of sulphuric
or sulphonic acid esters containing at least 10 carbon atoms in the

15 molecule, for example sodium lauryl sulphate, sodium secondary
alkyl sulphates, sodium salts of sulphonated castor oil, and sodium
alkylaryl sulphonates such as dodecylbenzene sulphonacef and
polymers of ethylene oxide and copolymers of ethylene oxide and
propylene oxide..

20 The herbicidal composition of the invention may also comtain
other active ingredients, for example compounds possessing
insecticidal or fungicidal properties, or other herbicides.

The following Examples illustrate the invention. The
structures of the compounds prepared in the following Examples were

25  additionally confirmed by mass spectrometry and NMR.

Preparation of 2,6-diaryloxypyridines

Example 1
30 Preparation of 2,6-di-{3-trifluoromethoxyphenoxy]pyridine

3-Trifluoromethoxyphenol (19g; 0.106 mol) was added to
oil-free sodium hydride (2.7g) in dry dimethylformamide (120 ml).
2,6-Dichloropyridine (8g; 0.054 mol) was then added and the
reaction mixture refluxed for 4 hours. The symmetrical phenéxy

35 pyridine 2,6-di-[3-crifluoromethoxyphenoxy]-pyridine was isolated,



preferably, in the di benzyl oxypyridines of the present invention. The
present invention also extends to a nethod of naking a herbicidal
conposition of the invention which conprlses bringi ng a conpound of formul a
| into association with at |east one carrjer. 30 Preferably there
are at least two carriers in a conposition of the present invention, “at
| east one of v, agﬁf,_rgm | sition
according to ?{?1%91 rfq’flg%ﬁtlf%%g%;%tﬁ%t%m a ﬁgr\%ﬁﬁf a%?h%ﬁatg%?%em?ngredl ent
i s formul at edPrasedsres f 48 ¢ jaeer 85pl tidafl & ¥ ldhé3¥Yocus to be treated,
which may be, @S ing pglhtapmgoprg@tﬁma(gol ant, seed or soil, or to
facilitate storage, transport or handling. A carrier may be a solid or a
liquid, including a material which is normally gaseous but which has been
conpressed. t OEtapie a2 | i quid, and any of the carriers normally used 5 in
formul ati ng hr| CI dal cgr@%m ! ‘_ q:lh 1 qrrp05| tions
according to S
i ngredi ent. Spytigdihhe solid carriers i ncl ude nat ural and synt hetlc cl ays and
silicates, for exagnl %o'ﬂé&y aLFSé lgl. ﬁ?&ué{-’&*l ﬁ&:@ﬁ%nﬁfﬂge@% 1Qy. 026841

um

magnesium sil i cat es, exa nesi u ni u i cate for
exanpl e attapin glllPé"sh}’d-ﬁarWiﬁFc(ﬂq pb) coglethivhfi#nsice- éaF}éé’asfﬁﬁdléRarrpl e

kaol i nitas, nEHiRRFAIAIABI 1 ESgANG. 021 A1), slowly added. After stirring for 3

hours, the reaction mixture was quenched with water (300 ml) and

extracted 3 times each with a hexane/ethyl acetate mixture (100 ml;
1/1). The combined extracts were dried with anhydrous magnesium
sulphate and the solvent was removed in vacuo. Purification by
15 silica gel flash column chromatography afforded 2,6-dichloro-4-
methylthiopyridine'(2.9g; 74%) as a colourless oil.
A mixture of 2,6-dichloro-4-methylthiopyridine (0.97 g;
0.005 mol), 3-hydroxybenzotrifluoride (1.3 ml; 10.4 mmol) and
sodium hydride (0.2 g) was reacted and worked up according to the
20 procedure of Example 1 above to give 2,6-di-(3-trifluoromethyl
phenoxy) -4-methylthiopyridine (1.9 g; 85%)

Example 3
Preparation of 2,6-di-(3-trifluoromethylphenoxy)-4-methylpyridine

25 To a solution of 2-methyl-2-chloromethyloxirane (50 g;
0.47 mol) in concentrated hydrochloric acid (23 ml) at ice-bath
temperature was added a solution of sodium cyanide (27.4 g;
0.56 mol) in hydrochloric acid (23 ml). After stirring for 10
hours at that temperature, the reaction mixture was warmed to 40°C
30 and a solution of potassium cyanide (33.8 g; 0.52 mol) in water
(50 ml) was added. The reaction mixture was warmed to 50°C and
stirred for 4 hours. After cooling, the mixture was neutralised
and extracted 3 times each with ethyl acetate (150 ml). The
combined extracts were dried with anhydrous magnesium sulphate.

35  Removal of the solvent in vacuo afforded 1,3-dicyano-2-methyl-2-



cal ci um carbonate; cal ci um sul phate; ammoni um sul phate; synthetic hydrated
silicon oxides and synthetic calciumor alumnium15 silicates; elenents,-
for exanpl e carbon and sul phur; natural and synthetic resins, for exarpte
coumarone resins, polyvinyl chloride, andjgtyrene polyners and copol yners:
solid pol ychl orophenol s; bitunmen; waxes; and solid fertilisers, for exanple

super phosphat §§.arSkidrabhie | (58Us G, CO44)i. BT FhiisNEonpd@nd\Ala8T addRlCONRER1ILY @b
| e acet one,” net hyl

exanpl e 20 i sopropanol and gl ycol s; ketones, for exanp, (
et hyl ket one, %TéSﬁy%dl“%‘Ubt"fI glk‘é"’P&ﬁ‘é b&ﬂﬂl@y&'f‘&}é‘ﬁhﬂoﬁégplé‘t Attt 2tar onati ¢ or
aral i phati ¢ hygbeoBattb @Bsipefadir&Xxallié aehetivaneixtiuol ases alttted yio@n®; days

petr ol eumfractionb? fo;_ exanpl e kerosi a@d | i ght n“inFraI oi |s;
T B5nsS 50!

. mperature, e SO as Yemgved ifi, Vacyp and the
chl ori nat ed hya(fr Oor ~exanpl € carbon Strachroride.css

per chl or _oe?hylmédtaa_id ot} itoiolighto gohpthd-2 wi\ﬁhxaumeswbdr difidomsesalutioniofs are
often suitabl .00 'hg,u!:&ﬂcﬁ'. CRIIP OBkl A0S 3061 i L8N e&%i@ébétﬂhg@% each
transported in a conCentrated formwhich is subsequently dilute y the
user before appithcettiydnacetase pti®8erbe ofhes AHFIacafviRTescHPined #pdi e 30

which is a surdod¢eniebnd@ed@dfMachaCid abASrRS 61dMisio PI-BE6ES 40he iyl Pyt idine Thus

preferably at ] east gne carrjer .in a conpositiqn_according,to the invention
is a surface- d°fi &e 5§§grﬁ5_ CRLTUER ST ESE 'c&?ﬁ&éﬁ iPB?[f"ﬁgg ontain at | east

two carri®®s, at |saslutivn of 6raniiv-2sbronmeué fnechyBotridimeageit2 g3%.24

mol) in water (100 ml) and concentrated sulphuric acid (43 g) at
0°C was stirred and a solution of sodium nitrite (13.2 g; 0.19 mol)
in water (20 ml) was added. After 2 hours, the reaction mixture
was warmed to 60°C and stirred for 1 hour. After cooling, the

15 mixture was extracted with dichloromethane (200 ml). The solvent
was removed in vacuo to afford 2-bromo-4-methyl-6-hydroxypyridine
(20.2 g; 56%) as colourless crystals. Melting point 152°C. This
material was mixed with tribromomethane (100 ml) and phosphoryl
bromide (24 g) and heated to reflux for 3 hours. After cooling,

20 the reaction mixture was quenched carefully with an aqueous 50%
solution of sodium hydroxide and the mixture extracted twice each
with dicliloromethane (100 ml). The solvent was removed in vacuo
and the crude product purified by flash silica gel columm
chromatography using hexane/ethyl acetate (7/3). 2,6-dibromo-4-

25 methylpyridine (6.9 g; 25%) was obtained. Melting point 77°C.
This compound (1.3 g; 5.2 mmol) was then converted using
3-hydroxybenzotrifluoride (1.4 ml; 10.7 mmol) and sodium hydride
according to the procedure of Example 1 above to give
2,6-di-(3-trifluoromethylphenoxy)-4-methylpyridine as an oil (1.8g;

30 gus).
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A

A surface-active agent may be an enmul sifying agent, a dispersing agent or a
wetting agent; it may be nonionic or ionic. Exanples of suitable
surface-active agents include the sodiumor calciumsalts of polyacrylic
acids and lignin sul phonic acids; the 5 condensation products of - fatty
acids or aliphatic amnes or am des containi g at |east 12 carbon atons 'rn :
the nolecule with ethyl ene oxide and/ or propylene oxide; fatty acid estéers ™’
of glycerol, sorlExample & crose or pentaerythritol; condensates of these
with ethyl ene oxiglepapsioh O QPY} S £ N0 rdRe cHEOPRINBSAS 16004 (106 HEItRnefy) 10
fatty al cohol or ;arkyT phenol's, for exanple p-octylphenol or p-octyleresol,
w th ethyl ene oxi R¥E&IRg or propyl ene oxi de; sul phates or sul phonates of

t hese condensati aa) prpshipatstionl &fil2- (dftdifkaddonettgdpbénoxg) e -chhdrtopyridine
preferably sodiumsalts, of p o S t ai ni ng
at | east 10 cgr bon at ons ?Tﬁw%%&r%phgﬂl f(@%"gb OZ@a%F k’g%da‘tﬂd?hgl auryl

sul phate, sodium secodﬂdmwitsalaWIWlsfbl prirdng toodi wyperdiion of odbifyeenwddum
castor oil, and sodi I u Wi

sul ph-onate; and pol ylriﬁé%&w%( izlnleip%?llgéag%g cop g&e %ggcﬂg}b@{%?g‘? oxi de
and propyl ene oxi de. Pler a mmmveamhemal A%‘?ﬁ?p iMLPRYESof the invention

may al so 30{“ ai nf ot heg, %alume,rbﬂg:riadh@rrtss .5d; ﬁb w&agj e,agcuaaeurr?iﬁf mﬁsseSSI ng
i nsecticidal ,gr fungicida erties ot r bi ci_de e follow ng
Exanpl es il | ugt rate tFReSt h?fgr‘i‘gg’éwe Tﬁg"é‘ﬁlmﬁt r"’e%r{rBT“ng( far i’t’)‘nb%‘tﬁ?ds pr epar ed
in the foll owi ng Exanpimeshylfoendfide waklirthornrdl Ly vaoud,i anddobyenmnsstraction
spectrometry and NVR _Ereparidb! Q0 o8l o Zndo Ak RVl AP 11; 50/50).

Following purification and then chromatography, a colourless

oil (88g; 80%) was obtained from the organic extraction layer,
15 ~ and identified as 2-(3-trifluoromethylphenoxy)-6-
' chloropyridine.
Boiling point: 120°C at 2mm Hg.
b) Preparation of 2-(3-trifluoromethvlphenoxy)-6-(4-f1u9ro-

phenoxy)pyridine

20 The procedure of a) above was followed using
4-£luorophenol (8g; 0.07 mol) in dry dimethylformamide (20ml),
sodium hydride (2g) also in dry dimethylformamide (60 ml),
2-(3-trifluoromethylphenoxy)-6-chloropyridine from a) above
(19.5g; 0.07 mol).with a 2 hour reflux. The assymetrical

25 phenoxypyridine 2-(3-trifluoromethylphenoxy)-6-(4-fluoro-
phenoxy)pyridine (18.9g; 76%) was derived as a colourless oil
from the organic layer of chloroform/water (500ml; 50/50)
following solvent extraction.
Boiling point: 145°C at lmm Hg

30

Preparation of aryloxy-arylmethoxy-pyridines

Example 3
Preparation of 2-(3-trifluoromethylphenoxy)-6-benzyvloxypyridine
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Bxample 1 30 Preparation of 2,6-di-[3-trifluoronmethoxyphenoxyl pyridi ne
3-Trifluoromet hoxyphenol (19g; 0.106 nol) was added to oil-free sodium
hydride (2.7g) .in dry dinethylformam de (120 m ). 2,6-Di chl oropyri di ne.(8g;
0.054 nmol) was then added and the reactiel2m-xture refl uxed for 4 hours :
The symmetri cal phenoxy 35 pyr| d| ne 2 6- d| ‘
3-trifl uorometéoxyBtenags 2tbanzyiexyi Gehiorapyridineg- f ol | owi ng
conventi onal work_up, %b;gam %r@psyoc%adréi'o%tti 16 O PEAERIUGy1 35 8
colourless oil (17g; . l'ing point: [err]

Exanpl e 2 Prepar at fHiPhst gs- J%“Sli)r |rFF‘EEﬂdoHﬁlhy7PﬁH€hBX‘}‘)m& et H&] t hi o-
pyridine To a sol ufidreefuxtdbrst AhhaOwdtHI2l, b OPhil S dpgr{ PinJ(6.9g02 noI) in

di met hyl f ogmami de cqQoled wt

t hi omet hOX|de (1.4 ‘“m°g1 %)é‘sr’rﬁﬂ“gi‘ I?Va’é edn‘?%t%fm%ﬁ?'&prﬁ@m 6r23 hours,

the reacti on m xt uselvwas. qlebedydoxy 16k chidrepyfidide n{6). Lgnd08Xtwazct ed 3 ti nes
each with a hexane/€l Q¥ﬁd a?acseg.?f;[oqom:fgs%rgll( %gPIOQ1hﬁ {o]lllént Q?ﬁ?acn?l rrxl%d th

extracts were dried Wi ous magnesi um'su and the sorvent was
renoved in vacuo. éhimrbf@at/watﬁmym@l §0/502 a :g:@lifidaashn@@klurm

chromat ogr aphy af f gLd6de S fphil € RbPiRndon Bat BYd thLQRA ERLI®NE ZrBdnic/4Y) as a

colourles§00|

layer, identified by elemental analysis and mass spectrum.
b) Preparation of 2-(3-trifluoromethylghenoxy)-6-benzyloxy-
pyridine

The procedure of Example 4a) was also used to introduce

the 3-trifluoromethyl phenoxy group by reaction of

15 2-benzyloxy-6-ch10ropyridine (5g; 23mmols) from a) above with

' 3-trifluoromethylphenol (3.3g; 0.018 mols) using dry sodium

hydride (0.55g) and dry dimethylformamide (200ml) as solvent,
with a 1 hour reflux stage. 2-(3-Trifluoromethylphenoxy)-6-
benzyloxypyridine (h.gg; 51%) was obtained as a yellow oil

20 * following solvent extraction (chloroform/water - 500ml;
50/50), and chromatography plus distillation of the organic
layer. '
Boiling point: 145°C at 2mm Hg.

25 Preparation of 2,6-diary1methoxypyridines

Example B
Preparation of 2,6-dibenzyloxypyridine

Benzyl alcohol (5.1g; 0.05 mols) was reacted with
30 2,6-dichloropyridine (3.5g; 0.024 mols) utilising sodium hydride

(1.2g) and, as solvent, dimethylformamide by the procedure of
Example 1 above. Usual work up, chromatography and
recrystallisation gave 2,6-dibenzyloxypyridine as a colourless
solid (5.5g; 81%). '

35 Melting point: 74°C



-

A mixture of 2, 6-di chl or o- 4- rrethylthl opyr|d| ne (0.97 g; 0.005 nol),

3- hydroxybenzotrlfl uoride (1.3 nm ;- 10.4 mmol) and sodi um hydride (0.2 g)
was reacted and worked up according to the 20 procedure of Exanple.-l,
above to give 2,6-di-(3-trifluoronethyl phenoxy)-4-nethylthiopyridi n'e.( 1.9
g; 85% Exanple 3 Preparation of o
2,6-di-(3-tri fBxumplaseNby |plien2iky) - 4- met hyl pyri di ne 25 To a solution
of 2-met hyl - 2-ch ot gre h%’ Qxéééﬁﬁ :fohcge Qe 11! e den p& g%g&'téfoi‘i%ﬁﬁgon of

hydrochl ori c acid Wkl nperature was
sodi um cyani dehg27elevgnt Q?r@ﬁalrﬁﬂl)ml WChym%@chf cnhlecabameoﬁ*(a@sl?ﬁ 1. tAfX end

stirring for %0, &“ﬁrﬁn tap‘p‘?@ﬁna%gpﬂa%i‘ﬁgemaEé’ﬁaiEaCt' on mxture was warned
to [err] 30 an solution of _potassium cyanide (33.8 g; 0.52 nol) in

wat er (50 i) was %GEEF ofhEx3mpdes | o nd X ehf SNER WMaf#Rig ?ob“[léf'r] and
stirred for 4 iheHtiFicMNiRr ben biidrefeBendd X6 Whe yastDewntal sted adhe

extracted 3 t| each wtﬂaet hyl acetate (150 m ). The conbi ned extracts
were dried WI r%‘tfé“ gnesi um sul phate. 35 Renoval of the sol vent
in vacuo affor ded 1, 3-di cyano- 2- net hyl - 2- -10- hydroxypropane (56.4 g,

1to a 33% sol ution of hydrogen-
ath jenperature. The reaction
t Renperature. The sol vent was

0"(°H2)£""'<<z::3§>;//

15 In Table 1 ’'bp’ indicates boiling point and ’‘mp’ indicates

96% . This conmpound was added carefull
brom de in glacial acetic acid at ice-
mxture Wl stirred for 3 days at a
renoved in vacuo g@n

GO TNy

meiting point. Elemental analysis data is given in Table la

following.
Tabie 1
20
Ex. R n R1 R2 ‘m R3 Identification
No. . ' Data
6 3-CF, 0 H H 0 3-CF, bp 150°C/lmmHg
25 7 3-0CFy | O | H H 0 | H . bp 150°C/1lmmHg
8 3-CF3 0 H H 0 2-F bp 165°C/2mmHg
9 3-CF, 0 H H 0 3-F bp 180°C/2mmHg
10 3-CF3 0 H H 0 2,4-F2 bp 150°C/1lmmhg
11 3-CF, o | H ;! 0 | 3-CH, | bp. 160°C/2mulg
30 12 3-CF, 0 H H 0 3-C1 bp 160°C/2mmHg
13 3-CF3 0 H H 0 4-Cl bp 150°C/3mmHg
14 3-CFy 0 H cl 0 3-CF, bp 175°C/2mmHg
15 3-CF3 0 |'H H 0 3-0CH3 -
16 3-CF, | 0 | H H 0 | 4-CH, -

35



5. residual oil brought to pH 12 wth a 10 nol ar aqueous sol ution of sodium
hydroxi de. The al kaline solution was extracted 3 times each with ethyl
acetate (100 m ). The extracts were conbi ned and the sol vent renbved in-
vacuo to afford 6-am no-2-brono-4-net hyl pyki di ne (56 g; 66%- as. coI our{ess
crystals. Melting point 99C. 10 A sol ution of

6- am no- 2- br ono- 4- net hyl pyri di ne (Rable b (contipuad) ) in water (100 ni) and
concentrat ed sul nhu ic_acid (A’; \ at Iprr] vwas_stirred. and a solution of

sodiumnitrit% 13.2mg; 0.19 no (20 )3 was a(rjtded._After 2
xt

[N ywat er Jle

hours, the reactson ure s wal?‘rre:ﬁatRo er"f]rkr1 d st{rregnsidicatingy,|.
After cooling{ Nohe 15 m xtlure Mas ektracted wiit h di chl or omstaltane (200
m). The sol yent was renoved 1 n vacuo to afford :
2- br ono- 4- et hyl - 6- hydr oxypyri dijne (20.2 g;| 5694 as colourl ess crystalls.
Mel ting point|182C | TRt&ymatlerd gl @Was | mikked Wi th 31GFpr )nbsrel&ﬂaﬁ&n(mﬂgo m )

and phosphory 1§rorﬂ de. 4124 q) and jeafeq; tg ref | uy g or bBOi’srss
cooling, 20 the racti én i xture was g_luerched carefu W th an a ueous

50% sol uti on ¢f9sodj uAt®sdr qxildd ahd {h xtlur ¢ ?evgﬁga,t 8 }64°eSmmieh |with

di chl oronet haneo( 100 #ig1 The 1sdl vent {was rienoveds-ich vacup m@lc}:mﬂgr de

product purif by} f|l ash sijli.cd | ¢ol unm} ¢hr prnat ogr pph si.n

hexane/ et hyl aggt {‘ S]’3). 2,16-di r ofro4- 2§' e yI gd?uln g% 9 g 25%

was obt ai ned. 2M9I t ng-BHoi ntf [ler|r JH Th{ s kconppaund 2-¥. 3 p; bﬁ morrnm:n)nuya<> t hen

converted usig,3-h d? gxybenzqt rfi ff uofide (1.44 pl3 g10.¥ g‘goia)o.e%mﬁgdi um
he ive

hydri de accorjlngto pr gcedyre of | Exanpl e 1j above fo
2,6-di-(3-trifPRéoronettFy| phéndxy) -H- net Myl pydi d| feFas pnmpid2-84°Bg; 30

849 . 25 | 3-CF, 1| H H 1 | 3-CF; | bp 155°C/2mnHg
Table la
Example Elemental Analysis (%)
No. Calculated Found
c H N c H N
1 52.9 2.5 3.3 53.6 3.0 3.6
2 53.9 2.9 3.1 53.7 2.7 3.1
3 58.1 3.2 3.4 57.9 3.1 3.4
4 61.9 3.2 4.0 62.1 3.2 4.4
5 66.1 4.1 4.1 66.3 5.0 4.5
6 57.1 2.8 3.5 56.6 3.1 3.8
7 65.3 3.6 4.2 65.7 3.1 3.5
9 61.9 3.2 4.0 62.3 3.7 3.9
10 58.9 2.7 3.8 58.6 2.9 4.3
11 66.1 4.1 4.3 66.3 4.3 4.2
12 59.1 3.0 3.8 60.1 3.0 3.5
13 59.1 3.0 3.8 59.3 3.5 4.1
14 52.6 2.3 3.2 54.6 3.1 4.0



35 Exanpl e 4 Preparation of

2-(3-trifluoronethyl phenoxy) - 6- (4-fl uorophenoxy)- pyridine a) Prepar ation
of 2-(3-trifluoronethyl phenoxy)-6-chloropyridine5 =~ = s - _
3-Trifluoronethyl phenol (65g; 0.40 nol) wag added dropw se and W|th cer
stirring to a suspension of oil-free sodiumhydride (1Qg) in dry- e

di et hyl formam de (250 ml) mai nt af1ad Lndebnéindedy ogen at nosphere. After 30
m nutes 2, 6-di chloropyridine (59.59;: 0.40 nol) was added and the 10
reaction mxture refluxed with stirring for 1 hours. Dinethylfornmam de was
renoved i n vaclEgamgled sol vent extr ddementadasnalgdioUtt)usi ng a

chl or of or m wat erNgri xture (11; '5?4%8)8[“&8' | owi ng purificatiof, ?d t hen
chr omat ography, a col ourl ess oi g; 80% was obtained from he organl C
extraction®l ayer, 15 Cand idebtified &s ¢

2-(3-trifluoranethyl phenoxy)-6- _chloropyridine BoLIinngnnlnf prr] at 2nmm

Hg. b) Preparati on of 2-23-tri fl uororret héuq?henoxy) 6- (4 fluoro-
phenoxy) pyri di nel20 3.2 THe? proceditt e of a)é3fove a8 fol fFothed

usi ng 4-fluorophgsol (8g; & .Q7 nol k.in drysdi net hyl f essam de&,§20m 3,8 sodi um
hydri de (29) als%in dry dgmthylfgrgamd_e3(o60 m), 51.2 21 3.0

10 18 61.4 3.3 4.2 61.0 3.4 4.4
19 79.0 6.6 4.4 78.7 6.3 4.3
21 63.3 4.2 3.9 63.7 4.3 3.8
22 69.7 4.6 4.3 69.5 3.9 3.9
23 69.7 4.5 4.3 70.9 5.0 3.5
15 - o . 69.7 4.6 4.3 69.6 4.6 5.0
25 59.0 3.5 3.3 60.2 3.7 3.3
Example 26

20  Herbicidal Activity
To evaluate their herbicidal aétivicy, compounds were tested

using, as a representative range of monocotyledon plants: maize,

Zea mays (Mz); rice, Oryza sativa (R); barnyard grass, Echinochloa

crus-galli (BG); and ocat, Avena sativa (0). As a representative

25 range of dicotyledon plants, the following were also used: linseed,

" Linum 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 liquid
30 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. 1In the soil drench tests the soil in which
the seedling plants of the above species were growing was drenched

35 with a liquid formulation containing a test compound, and in the



2« (3-trifluoronethyl phenoxy) - 6- chl oropyridine froma) above (19.5g; 0.07
nol) with a 2 hour reflux. The assynetrical 25 _phenoxypyr.i di ne
2-(3-trifluoronethyl phenoxy) - 6- (4-fluoro- phenoxy) pyri di ne (18. '9g; 76%: Was
derived as a colourless oil fromthe organiéc-layer of chloroforn water':.
(500m ; 50/50) follow ng solvent extraction. Boiling point: [err] at I'nmmHg
30 Preparati onfalfiaarsgrayytestyl viet keadlipy rplanne sveltr aspriaged wi2tepaxcata on of
2-(3-trifl uorog%;moxlg %noxy) 6- benzyl oxypyri di ne 35 -12 - a)

Preparation of enzyl oxy- 6-chl oropyri di ne Foll ow ng the procedure of
Exanpl e 4a) above, Themse§l usedohmithe tpstagrasns| prepared hertigul eursddleam.

hydride (1.199), Wege rf%%wm@o{@hs;d muehémttepc;wérglp%tabyfeqpmnﬂl ne (6.99; 5
46mol s) u§| ng sodi um h¥dr| de and dry di nethyl formam de as sol vent.

2- Benzyl oxy- 6- EHiUGEeRsy P dfhfe te%E f@mp%’(‘}% aaceinrs sragatring Ldt%hY | ess oil
foll ]QWI ng sol V@édltghﬁxéﬁ aﬁtél&?lﬂdﬂ&lﬁé’ﬂt@l@i@bﬁi?@-kﬁﬁde(n’éggéﬂa.va?ﬂbﬁg)under

purl ication a cnr senar lon O t he rLoduct I’OI'TI'[ rganlc
ho nyole Rhidh RereqRbiR KERER SR fonsots RaShie i pHied

with water and the resulting formulations applied at dosage levels

corresponding to 5 kg or 1 kg of active material per hectare in a
10  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 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
15 post-emergence tests untreated soil bearing seedling plants were
used as controls.
The herbicidal effects of the test compounds were éssessed
.visually twelve days after spraying the foliage and the soil, and
thirteen days after drenching the soil, and were recorded on a 0-9
20 scale. A rating 0 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.
The results of the tests are set out in Table 2 below. 1In
the Table, a blank space indicates a rating 0; an aéterisk
25 indicates that no result was obtained.
Compound B is the compopnd.2,6-dibenzyloxypyridine, melting
point 74°C, disclosed as the compound of Example No. 81 of Table )
I(b) of US-A-3 535 328 and its divisional US-A-3 687 959. Compound
A is the corresponding diphenoxy compound, 2,6-diphenoxypyridine,
30 boiling point 170°C at 5 mmHg. The herbicidal activity of these
compounds was assessed by the procedure given above, and the
results included in Table 2: the data for compound A precedes that
for the diphenoxy compounds 1 to 16 of the present invention and
the data for compound B precedes that for the dibenzyloxy compounds

35 19 to 25 of the present invention.



0

"Pr eparation of 2-(3-trifluoronethyl phenoxy)-6-benzyl oxy- pyridine The

procedure of Exanple 4a) was also used to introduce the 3-trifl uorongt hyI

phenoxy group by reaction of 15 - benzyl oxy- 6- chl oropyrj di ne (5g
23mmol s) from a) {abowe w{th 3-tr|i fl uorofret hyl phenol (3.!39; 0. OfL& nol s)i* » |
usi ng dry sodi umthydrgj de| (0. 55g){ and dry di nethyl for mai de (20pnl) as
solvent, with a 3 how reéflux stjage. 2-(3>TH flubronet hyPpARenoky) - 8-
benzyl oxypyriding (4.99;|51% was obtai ped as yel | owfoi | 20
fol l owi ng sol vent| &xt¥ action (chl & & or MHhafer | “500m | B0/50)| “an
chromat ogr aphy pllu§ distillation of the or gani ¢} | L ayer. Boi | i ng QTOI nt: |[err]
at 2mm Hg. 25 Br %“pzi‘? atjon of- 2, 6-di aryl et hox pyr| di fes aHpI e B
Preparation of 2,[6&dibengyl oxypyridine 3e\_pzy| | gohol (5,1g, O} Q5 nol g) was
reacted with 30 , 6-di ¢hl oropyfri di ne {3.5g; 0. 024 nol s) utilfsing saqdi um’
hydride (1.2g) arndg g splvent, |diyrethylforpamidg hy the,pipocedur g,0f
Exanpl e 1 above. Ugual wbrk up, [chromat pgraphy [and recfystallijsati on gave
2, 6- di benzyl oxypyri digne fs a coljourl ess{solid (|5-50; 81%,. Mel| ngupoijnt:
74C _
& - o P <
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t echni que of the above Exanples-

materials. 5 - vDetpils of
bel ow, identification be ng by T
follow ng formul q: [mw]
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using, as a representative range of nonocotyl edon plants: maize, Zea mays
(M); -rice, Oyza sativa (R); barnyard grass, Echinochloa crus-galli, (BQ;
and oat, Avena sativa (0). As a representative 25 range of di cotyiedon:
plants, the follow ngswerle al so lised: |ijnseed, Llnun1u5|tat|ssinun1(t), :
mustard, Sinapsis| alba (N); sugal beet, |Beta vulgaris (ISB) and|soya began,
dycine max (S). [The Bestls fall [rto twg categofies, prlesemergence ang
post - emer gence. The pre-dnergenck tests|involved sprayilng a |iguid 30
formul ati on of the ecorpoynd ont of themsoill in whj e¢h the |seeds of -t he pljant
speci es nenti oned ove had recently begn sown.| The pOﬂt-energance tegts
invol ved two types Ppf-tegqt, viz.} soil drench ahd foli ar”spray|tests. |In
the soil drench tes thed soil ip whichithe seedling plants of { t he abgve
speci es were grow rfy %as |drenched®5 with a |jquid farfulati pn cont dini ng
a test conpound, jafd é&n tthe - - %p - fqliar spfay testgwtug seedling
pl ants were sprayef Wi'th|such a f& nll affi on. The soil ysed™in ﬁhe t est{s was
a prepared horticultural [loam The formjl ations] used in the tests were
prepared from 5. sol Ufions of the test ¢onpounds in acgtone conptaining 0.4%
by wei ght of an %Ikyl‘herol/ethy gne oxilde condgensate gvgil abl g under |the
trade mark TRI TON X- 155. |These etone solutions were diluted ith watjer
and the resulting forgul atiogs app i&d ﬁhndgsag Jdexels o n ~
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corresponding to 5 kg or 1 kg of active material per hectare in a 10
vol ume equivalent to 600 litres per hectare in the soil spray and foliar
spray test, and 3t a dosage of |evel equivalent to 10 kil ograns. of dctive

mat eri al per hectjare «en & vol une| equi vallent to approxi mately 3, 000 Itres
per hectare in the soil drench tests. In the pre-energence tests unt¥edted
sown soil and in jthe 45 | gost-ehergence tests untreated soil bearing
seedling plants were used as conftrols. The herbicidal effects of the test
conpounds were asjs&ss®d yisual ly| twel veldays after spraying the foliage and
the soil, and thifrtgeen days afte [ [

a 0-9 20 scale.| A ratiing 0 indicates|growth as untreated control, a
rating 9 indicategsgeath| An increase of 1 unit on the |inear scale
approximates to a ﬂb¢€|n(rease in the | ¢vel of effect. The results of the
tests are set out g{lghblqﬁz below. In the Table, a blank space indicates a
rating 0; an astgrisk 25 i ndiclates that no result was obtained. Conpound

B is the conpound 2, 6-di benzyl oxiypyridi pje, nmelting point 74C, discl osed as
t he conmpound of Exanﬁfe No. 81 Tabl e|l (b) of US-A-3 535 328 and its
di vi sional US-A-3 6878959. Conpound A i$ the correspondi ng di phenoxy
conpound, 2,6-diphenoxyp‘ridine 30 boiling point [err] at 5 nmmHg. The
her bi ci dal activijty qf tnesempoqpeunds pvas assessed by the procedure given
above, and the rgsults included |in Table 2: the data for conmpound A _
precedes that for|] thdadi phenexy [cenpeunfls 1 to 16 of the present invention
and the data for [conpoungl B precedes that for the dibenzyl oxy conpounds
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35 19 to 25 of the present invention. _LELPf’?ZZT’T’1632

FF CLAI M5 1. A herbicidal conposition which conprisSes a carrier i“ as
I

active ingredient, a conmpound of the gen_er;l -forrTul 2 T\‘*\\“&\\\\\“‘

]

T 1632 FF
CLAIMS
.1. A herbicidal composition which comprises a carrier and, as
active ingredient, a compound of the general formula
Rl
R2
(1)

1__ - . _ 2
Ar (CH2)n 0 0 <CH2)5__-Ar

XN

in which

each of n and m independently is 0 or 1;
each-of'Ar1 and Ar2 independently represents an aryl group, at
least one of Arl and Ar2 being substituted by one- or more of the
same or different substituents selected from halogen atoms, alkyl
groups, alkoxy groups, haloalkyl groups and haloalkoxy gfoups;

and |

Rl represents a hydrogen atom, or an alkyl, alkylthio or haloalkyl
group having from 1 to 4 carbon atoms, and R2 represents a hydrogen
or a halogen atom provided that at least one of R1 and R2
represents a hydrogen atom.

2. A composition as claimed in claim 1, in which, in the compound
of formula I, at least one of n and m is 1.

3. A composition as claimed in claim 2, in which, in a compound
of formula I, each of nand m is 1.

4, A composition as claimed in any one of claims 1 to 3, in
which, in the compound of formula I, the substituents of Ar1 and/or
Arz are independently selected from methyl groups, methoxy groups,
fluorine atoms, chlorine atoms, trifluoromethyl and
trifluoromethoxy groups.

5. A composition'as claimed in any one of claims 1 to 4, in which

R1 represents a hydrogen atom and Rz represents a hydrogen or



[err]geach of n and mindependently is 0 or 1; each of Ar and Ar

| ndependently represents an aryl group, at least o m ng
Substituted by one-or nore of the sane or di fferen“ﬂmu "ﬂg mrm | €cfed
from hal ogen atoms, al kyl groups, al koxy grgups, hal odl k¢l 8rosips+ and:, :
hal oal koxy groups; and R represents a hydrogen atom or an al kyl, al 'kylthl o]

or hal oal kyl grgiBebayiaRenf 2R deprdsenas twmrﬂﬂemrommg}mﬂeenymat& a

hydrogen or a hal ogen atom gyl ded that at least one of R and R represents
a hydrogen at orffethyl grR“Bo‘?FB{) i t1BRCHIE| AiEEPE%R 8B 'm 1, in which, in the

conpound of forgul aAIqom@bsitﬁaatasmeanxfednlmradymneSoﬁ cl@ims lAtgoirp@fbicth on as
claimed-in claim?2 omroung .o each; of n and m
is 1. 4. A co‘?ﬂ%gﬁﬁ \é\@a]geagltagwr?eagl n g%y%(t):n{eeaos gqu 3¢ e {]s 3, in which,
in the conpoundswffaéorarmive lagethe substituents of [err] and/ or [err] are

i ndependently sgl ecfed ] Pg&m Ig?tmel S Psforﬁﬁimxxs He@iRsa 1h! agy bﬁﬁ@t ons,

chlorine atons, ‘trifluofonethyl | uor omet hoxy groups. 5.
conposi ti on as Wleafhdsi h &y, dﬁé:hofhecPé?‘fFé%tltaG 4. in ch [err] a
hydrogen atom and Ruy epuR&emt ﬁn&mh}'lﬂé’ ®GER 0Qr then ART QinkdNEr AldBMOOEadh

represents a trifl uororrggrn.}/esent a gytLett: y?phenyl group; and
10 b) when n and m are both 1, then, R2 does not represent a

chlorine or bromine atom.

8. A process for the preparation of a compound as claimed in

claim 7, which comprises
a) to obtain a compound of formula I in which Ar1 and Ar2

15 _ 'are the same, reacting a metal salt of a compound of

geﬁeral formula
art(cH,) OH (11)
2'n

20 in which Arl and n are as defined in claim 1 with a

2,6-halopyridine of general formula

25 7 (1II)
Hal N Hal

in which Hal1 and Hal2 each, independently, represent a
30 halogen atom, and Rl and RZ are as defined in claim 1, in
a molar ratio of at least 2:1
or
b) to obtain a compound of formula I in which Ar1 and Ar2
are different, reacting a compound of formula II with a

35 2,6-dihalopyridine of formula III in a molar ratio of 1:1



met hyl group and represents a hydrogen atom 6. A conposition as cl ained
in any one of claims 1 to 5, which conprises at Ieast ’Wm’wlu"ﬁ

| east one of which is a 5 surface-active agent. "ﬂ"Jmthe
gener al formula | as defined in any one qf,4he clalms 1to 5 %ith the. :
proviso that 1 2 a) when n and mare both 0, then Ar and Ar do

not each represent a 3-gyRt bivddPheRyding! @HdPre RNEidd product with a mddd@NsmaNd
are both 1, then, [err] does ,no;lnée%resent %gchl orine or brom ne atom 8.

A process for the prep&iafi B8 oBPEEHY 5™ &athed in claim 7, which
conprises a) to obtain a conpound of formula | in which [err] and [err]
15 are the sane, gz;]& a net al t of a conpound of
gener al forrrulal [err] 20 & E{prgmln whi ¢ %err] and n are as

defined in3laim1 with a 2, 6-hal opyridine of general formula b) to
obtain a compound of fqrmyha at? a\éza'mrLerr ks {£7hhiRNe &4 1S GEEN

reacting a conpound of formula Il wth
2, 6-di hal opyri di ne of frgthelef pF|leagtyl: H‘DI ar ratio of 1:1

each reaction stage being carried out in the presence of an organic
solvent.

10 9., A method of combating undesired plant growth at a locus which
comprises treating the locus with a composition as claimed in any
one of claims 1 to 6, or a compound of formula I as defined in
claim 1. _

10. The use of a éomposition as claimed in any ome of claims 1 to

15 6, or a compound of'formula_I as defined in claim 1, as a

herbicide.

PS26/T1632FF



-+ 24 - and then reacting the resulting product with a netal salt of a
compound of general formula IV 2 5 [err] in which [err] and n are as
defined in claimi, in a nolar ratio of at least 1:1 each reactidn stggéi
being carried out in the presence of an onganic solvent. 100 9.: met hod
of conbating undesired plant growh at a | ocus which conprises treatlng ‘t he
| ocus with a conposition as clained in any one of clains 1 tf 13206 @
compound of fornmula | as defined in claim1. 10. The use of @ conposition
as claimed in any one of clains 1 to 15 6, or a compound of fornula I as
defined in claim1, as a herbicide. PSRESTRAGB2FF

HERBICIDAL 2,6-SUBSTITUTED PYRIDINES

A herbicidal composition which comprises a carrier anc, as

active ingredient, a compound of the general formula

(1)

—_ —_ .2
0 (CHZ)m Ar

in which

5 each of n and m independently is 0 or 1;
each of Arl and Ar2 independently represents an aryl group, at
least one of Arl and Ar2 being suBstituted by one or more of the
same or different substituents selected from halogen atoms, alkyl
groups, alkoxy groups, haloalkyl groups and haloalkoxy groups;

0 and
R1 represents a hydrogen atom, or an alkyl, alkylthio or haloalkyl
group having from 1 to 4 carbon atoms, and R2 represents a hydrogen
or a halogen atom provided that at least one of R1 and R2

represents a hydrogen atom. Certain compounds of formula I are

15 novel.
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