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The prasesdos mpeention is concerned with the use of certain 2.6-substituted
pyridi nes as herbicides, novel 2,6-disubstituted pyridines, their
preparation and conpositions containing them

Pyridines and pyridine derivatives have-tany uses, for exanple, as 10

phar maceuti cal s, pesticides (herbicides, acaricides, anthel mntics, bird
repel l ants), feed suppl ements, solvents, reagents, internedi ates, and
chemi cals for the polyner and textile i ndustry. Various 2, 6-diaryl oxy-

or -diaryl net hoxy-pyridin lyag i e | |.gated for such
uses, the conpounds often%ﬁggﬁ{é‘\gdﬁ%ﬁf@%&‘glﬁg@ﬂEWTFEW%lﬁ%

central pyridine ring. 15 . The di benzyl oxy anal ogue of

2, 6-di phenoxy-pyridine, in addition to being mentioned in

JP- A- 63250324, EP-A-180188 and J. Med. Chem 10(2), pages 320 to 325,

al | nedi cal resea?*!?nPpﬂ%ﬁﬂtcawmgmvﬂéscmga?@dﬂa Qm'tekfarrpl e of the

herbi cidal  2,6-s@URALRES BYPRASEH, | the US-phepartion dhdaisk talenddivibsaanal
publ i shed as US- A-3 687 20 959. Both texts are predom nantly directed to

the herbicidal, fOHJOLReRIEndamFiding depivatives hgyp SRdsuSa%a; in US-A-3
535 328, nemgmprla,l aanghdmaeaitiealls| pasticidéy (hefbiriide®, acaridides,

am not hi got QUnERLLALL ¥ 5ra NP IS I¥ecChlpblidentl! BdiSobren o7 the

di scl ose hzyl oxy
reagents, intermediates, and chemicals for the polymer and textile

industry. Various 2,6-diaryloxy- or -diarylmethoxy-pyridine
derivatives have been investigated for sﬁch uses, the compounds
often having additional substitution of the central pyridine ring.

10 The dibenzyloxy analogue of 2,6-diphenoxy-pyridine, in
addition to being mentioned in JP-A-63250324, EP-A-180188 and J.
Med. Chem, 10(2), pages 320 to 325, all medical research
publications, was prepared as an example of the herbicidal

. compounds proposed in US-A-3 535 328 and the divisional published

15 as US-A-3 687 959. Both texts are predominantly directed to the
herbicidal, fungicidal, and, for the compounds claimed in US-A—3
535 328, nematocidal and insecticidal activity, of amido or
aminothioethoxy derivatives. No herbicidal activity data is given
for the disclosed 2,6-dibenzyloxypyridine.

20 Applicants copending European Patent Application 92304795,

~ filed 27th May 1992, (ref.:T.1632 EPC) describes how certain

substituted forms of 2,6-diphenoxypyridine and 2,6-dibenzyloxy-
pyridine, and also the related asymmetric 2-phenoxy-6-benzyloxy
pyridines, have a spectrum of herbicidal activity significantly

25 different from the unsubstituted. analogues 1n posse551ng ' _
post-emergence action against: :both grass- type plants and also f-" 
broadleaf plants. Certain of those’ ‘compounds are known per se and'
said application claims their herbicidal app11cation

It has now been found, and forms the subject of the’ ‘present

30 invention, that good herbicidal activity is aléo_present in
related, novel pyridine derivatives having nigrd@en-containing
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45 Appl i cants copendi ng European Patent Application 92304795 filed

27 May 1992, (ref. T.1632 EPC) describes how: certain substituted forns
of 2, 6-di phenoxypyridi ne and 2, 6-di benzyl oxypyridine, and al so the
rel ated asymmetric 2-phenoxy- 6-benzyl oxy pyri di nes, have a spectrum of
herbi cidal activity significantly differgnt fromthe unsubsti tuted

anal ogues i n possessing post-energence action against both grass-type 30

pl ants and aimrbaﬂmlcﬁafsuahmncgerualdheoamﬁdaaﬁ&aommwd&r&re known per
se, and sai dg on c i dal. i on.

a I| a
EP. A- 371947 1% e&‘ﬁ%‘ﬁ#‘%ﬁ%&fft‘lﬁ% deg &hen%’)t(’“gf?ﬁ‘%cﬁyé d"Pep 3¢ herbi ci des.
EP- A- 1£9m8ladi:acl oses inter alia 2- substituted phenoxy 6-
substituted pyridines useful for 35 selectively controlling weeds in the
presencg of val uabl e crops. ) It has now been found, and forns
t he subject of the present inve '®t hat good hegbi cidal activity is
al so present in related, pyridj gleri vati ves havi ng niTrogen- .
contai ni ng heteroaromati ca,. pngs.gl n one enbodi ment, the present
i nvention '

10 wherein X represents an oxygen or sulphur atom; A represents
an optionally substituted S or 6 membered nitrogen-
containing heterocaromatic group; B represents an optionally
substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl,
alkynyl, aryl or aralkyl group, or one of the meanings for A;
R represents a halogen atom or am alkyl, haloalkyl, alkoxy,

15 alkylthio or dialkylamino group; and m represents 0, 1 or 2.

Group A& is suitably pyridyl, especially K:byridyl or
Pyrazolyl, especially 5-pyrazolyl, and group B is suitably one of
such groupé, or phenyl or benzyl. The groups A and B may be the
same or differené, and are preferably substituted, in particular
20 having a substituent at the meta position (except for B-benéyl).
The substituent groups may be any of those customarily empléyed in
the modification and/or development of pesticidal compounds and are
.especially substituents that maintain or enhance the herbicidal
activity associated with the compounds of the present invention, or
25 influence persistence of action, soil or plant penetration, or any

other desirable property of such herbicidai compounds. There may
be one or more of the same or different substituents present in
each radical. ) '

Optional substituents in groups A and/or B include.halogen

30 atoms and nitro, cyano, alkyl, haloalkyl, alkoxy, alkylthio and

aryl groups. Preferred substituents are a halogen, especially
chlorine, atom, or an alkyl or haloalkyl group of 1 to 6 carbon
atoms.

An alkyl group, either as a substituent on one or other of

35
groups A and B, or as group R, may have a straight or branched

This Sheet Has Been Reﬂlaced




th.eref‘c')re provi des a nethod of conbating undesi r ed pl ant growth at a | ocus

whi ch conprises treating the locus with a 2, 6-substituted pyridine
of the formula l: 5 [err]
wherein X represents an oxygen or sul phur atom A represents an optionally
substituted 5 or 6 nmenbered nltrogen3 cont ai ni ng heteroaromatic group;

B represents an optionally 10 substituted 5 or 6 menbered cyclic

hydrocarbon, alckyin, @Lk@wy coa.kkymg,u@rcxhpr BEAKHly 1 to 6,0EQHR, OF ONe
of the meanings for A resents-a hal ogen’at om or an al Kyl hal oal kyl ,

al koxy, al kylt ﬁFﬁ"‘%‘r In & Ryf%&i‘h b E5PBRm MheterTE pFukEFuST o8 e or
Goup Ais sui bahézy offy groihph A @RPEK,| atlas grqup RolytheOhalvgen Zadowl maye spesiieal | Yy

5- 15 pyrazol ¥'moz%“91&rg\“ ?hgori%gl,}jai’% ne’ OF Podisuc%greo%q%h é{;‘xa?he“y' or

benzyl . Thg groups e sane tent
pr ef er abl y~ subdeingprefexrad mndt tx:iﬂlaordmvhyig the prefarzedbhaldalky} gzbup.he

meta position (eXC%f‘tﬁr"’dB“%gw arJ*E.Q&J %kéﬂ;eQLdgeryﬁﬁ-r gﬁ%ﬁiﬁopment of

any of those customarily enp oyed in_the nodification and
pesti ci dal OXYRIBEM AR R d5Q 9&clal |y substituents that naintain or

enhance the herbi cmial ga@bm\a o¥ f&’mulﬁtasﬁb‘éﬁtiﬁd{\&lst bx}tgaa ﬁyrpeqﬁd agda It het
enetrati gy 0Py AIRPIATHECe CREPFARICE BF GRBFTYriarek peRhdiE, of ciaafotne” P
conpounds. Thesnwilﬁetememer@wbunm therbagic deélindgeatbednpstfiokruent s
present in exaiie) L@t of a metal salt of the appropriate alcohol with
an appropriate 2,6-dihalopyridine, in a solvent and suitably at
elevated temperature, ideally at r_eflu.x.'- For the preparation of
symmetrical pyridine compounds, the reaction can be carried out in
15 one steﬁ by using a molar ratio of alcohol salt to pyridine of at
least 2:1. For asymetrical compounds of formula I, separate
introduction of the two substituents is required in a two-stage
process. ' _
The present invention therefore provides, in a further
20 embodiment, a process for the preparation of a compound of formula
I wherein A and B are the same, which comprises reacting a

2,6-dihalopyridine of formula II.

-)..
25 (1)

Hal: Hal

with at least a twofold molar excess of a metal salt of an alcohol

30 .
or thiol of formula AXH, the symbols A, X, R and m being as defined

in relation to formula I and Hal denoting a halogen, preferably
chlorine or bromine, atom. ;
When group B in formula I is different from group A, the

35 2,6-dihalopyridine of formula II above is first reacted with at
most an equimolar amount of a metal salt of an alcohol or thiol of
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X/

-5 pyrldlnyl] t hi

'55 Optional substituents in groups A and/or B include hal ogen

atons and nitro, cyano, al kyl, hal oal kyl, al koxy, alkylthio and aryl
groups. Preferred substituents are a hal ogen, especially chlorine,
atom or an al kyl or hal oal kyl group of 1 to 6 carbon atons.

An al kyl group, either as a substituent-d¢h-one or other of group;lA and B.
or as 30 may have a _ straight or branched chain, suitably

cont ai ni ng upP ‘g’"‘ 3 A’Sﬁef‘é]*%? by fust ther rpagtiqn, Pith akt I#ast 4 a hal oal kyl
group, whet he¢quemodas mdtunt WENL mtaDlsalerofObhedlcohol or thigl Os Fofmauxd B, or
as group Rt hal ogen atom nmay be one or nore fluorine, chlorine,

bromi ne or iodine atoms, with fluorine being preferred and trifl uoronethyl
the preferred An fitlegnatde, arguprefdBred, process for Fhefpgrpamtéonpands

are thoseswheéﬂpeuﬁ@&h.fxféﬂmew%az@@ szeﬂer%e%%ﬂda Bomprises! S 0 oOr .
-3- :Ihls ia¥ent|on al go provides a conpound of formula | wth

the proviso t¥e opyrdAeRsuRE fmvta Hfa | is not
2, 6- bi s[ (6-brono-2-pyridinyl)thio]pyridine, 2. 2'-thiobis[6-
[ (6-bronp-2-pyridinyl)thio] pyri he, 2,6-bis[[(6-bromo-2- pyrldlnyl)thlo] 2-
o] pyri di ne,
[ (6-bronmo-2-p ri}

y
I

2, 2-"'thiobis[6-[[6- nyl )thio]-2- (IIX)
10

Hal

with a halide of formula BHal, wherein each Hal denotes a halogen,
suitably bromine, atom, followed by reaction with a metal salt of

15 an alcohol or thiol of formula AXH. The first stage of this
reaction is conveniently carried out by reécting the pyridone of
formula III with an alkali metal hydroxide to fofm the pyridoyxlate
salet, which.is then reacted with the halide BHal, preferably in a
solvent such as dimethylformamide.

20 Either of the above reactions is'conveniently carried out in

an organic solvent, the selection of which is dependent on the -

precise nature of the reactants involved. Generally any polar
organic solvent is suitable, for example dimethylformamide and
tetrahydrofuran.

25 The metal salt of the alcohol or thiol is preferably 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.

The prepared compounds of formula I may, if desired, be

30 isolated and purified using conventional techniques.

Compounds of general formula II, and the alcohols/thiols of

L

* formula BXH are generally known and/or are easily preparable by
- standard techniques.
Compounds of the general formula I have been found to have

35 :
interesting activity as herbicides having a wide range of pre- and



¥ri di nyl ] thi o] pyridine, 2-nethoxy-6-[( 1-net hyI_'- 1H1 )
2,4-triazol -3-yl)thio] pyridine, 2- [[4-(2-chl orophenyl)thio]- 1
3-dinmethyl- 1 H pyrazol -5-yl]oxy]-6-nethoxypyridine, 4- [TIT]
, 3-di net hyl -5-[[ 6- (net hyl t hi 0) - 2- pyri di nyl ] oxy] - 1H pyrazol -4-

] met hyl ene] ani no] oxy] net hyl ] benzoi ¢ aci-d3 1, 1- di net hyl et hyl ester,
, 3-di met hyl -5- 10 [[6-(methyl thio)-2-pyridinyl]oxy]-
H pyr azol e- 4- @8F BrEREF&¥APd acCLVifp 1agdkpstoupderirable species.
, 2, 4-triazol - 3-yl t i) fyésed.!:naweatm e £6re préviides oA Wekbichpyri di ne,
2 (L | goupSstlion Wil G250l ccd Y LRSS o Ll dOSRRL B O
(chl or onet hyl ) aSsochardmy prighys jeathimyyl | - 2, 2- di et hyl cycl opr opanecar boxyl i c
acid 1- 3 [6-[(61-!‘1;9{,]&%-2 el VAN Il 5
The conpound of fornula I te?g'ixﬁé nlr“sﬁac)i%g‘léa}aﬁa%/ﬁrcggi’%gég‘%ﬂ%%ﬁfgﬁh"&
appropriate  °f syslyathanbifidal eepnreshtiopnly theinredesdiofobrimging

subst : tuted pykchgiie Qﬂf@@éd&altlm]yith a chuppuid (oFC BRé ﬁh‘ei&lﬁﬂ' Bveric@bn.
exanpl e, reaction qf al salt o e appropriate_al.coho with an
appropriate 2, 6-di %egﬁ%tlai Haere; feaagg%ﬁtwgnﬁa?affﬁl}l“ya act°"3?%’\f§‘f°80°p

t enperature, 2@he pukseht \inwentioh| st lEest the ofr whizhais ensuffasyramtivecal
pyridine &8npoypds, the reaction can be carried out in one step by

using a nolar ratio of alcohol salt to pyridine of at |east 2:1. For
asymetri cal conpoUlf@sP¥fsengrinyeation Sunther rrovidesoog iserehr eorpPound

. Substituents i acés¥iingCeb itheMrdvéRt I 88 heARSEde. 25 The present
i nvention therefor in a_furt rocess f

rovi des, he nbqdi ment 0,
the preparation of Pg’rﬁ%%l iBo‘F&%ﬁﬁf‘cﬁfﬁf%rﬁtﬂ 3 e g?eq‘ﬁg% ‘a‘na‘%’ié‘lgé fhe
sanme, which methab 0fr codating ohdexjred pléntiigravtppri ailoeus byl treadiagl |
[err] 15 the locus with a composition or compound according to the

p
1
y
1
1

invention. The locus may, for example, be the soil or plants in a
crop area. Applicat:'ion to the locus may be pre-emergence or
post-emergence. The dosage of active ingredient used méy. for
example, be from 0.01 to 1lOkg/ha, preferably 0.01 to &kg/ha.

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

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

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

35 calcium carbonate; calcium sulphate; ammonium sulphate; synthetic



30 with at least a twofold nol ar excess. of a netal salt of an al cohol or

thiol of formula AXH, the synbols A X, R and mbeing as defined in
relation for formula | and Hal denoting a hal ogen, preferably
chl orine or brom ne, atom When group B in fornula | is

different fromgroup A the 2.6-di hal opyrédi ne of 35 formula Il above is
first reacted with at nost an equi nol ar anobunt of a netal salt of an
al cohol or thihpdrgfted silicon oxides and synthetic calcium or aluminium -4-

fornmul a AXH, f&ﬂl:i@% bmmu;.wego{ %ﬁ&ﬁﬁ@ AMbLH aHa L@ﬁmramamal aﬂgu' mol ar

anount of a netal sal an al cohol or thIO of formul a
An al t er nat i veSYREhetls éfé‘r‘ﬁseoﬁfp‘?melﬁ% CPYPATORR 9SEDRHY &PFW“@S% °*§°ride-

conpounds of fﬁ{mhﬁrdnevmﬁrﬂeﬁ bfid dopdigmerd; E63Y PolMNRbidpAEnols; Ieacting
a hal opyr Isjonebfgumfet?,r r‘r,g’l‘g ' and st{dr Lercilisers, . for example -superphosphates.
Suitable liquid carriers include water; alcohols, for example
:Ls'opropanol and glycols; ketones, for example acetone, methyl ethyl
ketone, methyl 'isobucyl ketone and cyclohexanone; ether; aromatic
or araliphatic hydrocarbons, for example benzene, toluene and
10 xylene; petroleum fractions, for example kerosine and light mineral
oils; chlorinated hydrocarbons, for example carbon tetrachloride,
perchloroethylené and trichloroethane. Mixtures of different
liquids are often suitable.

Agricultural compositions are often formulated and transported
15 in a concentrated form which is subsequently diluted by the user
before application. The presence of small amounts of a carrier
vhich is a surface-active agent facilitates th:;.s process of
dilution. Thus preferably at least one carrier in a composition
according to the invention is a surface:-active agent. For example,
20 the composition may contain at least two carriers, at least one of
which is a surface-active agent.

A surface-active agent may be an emulsifying'agent; a
dispersing agent or a wetting agent; it may be nonionic or ionic.
Examples of suitable surface-active agents include the sodium or
25 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 molecule with etﬁylene'
oxide and/or propylene ;_)xide; fatty acid esters of glycerol,
- sorbitol, sucrose or pentaerythritol; condensates of these with
30 ethylene oxide and/or propylene oxide; condensation products of
fatry alcohol or alkyl phenols, for example p-octylphenol or
o p-octylcresol, with ethylene oxide and/or propylene oxide;
sulphates or sulphonates of these condemsation products; alkali or
alkaline earth metal salts, preferably sodium salts, of sulphuric

35 or sulphonic acid esters containing at least 10 carbon atoms in the



106

with a halide of fornmula BHal, wherein each Hal denotes®a
hal ogen, suitably brom ne, atom followed by reaction with a netal
"salt of an al cohol or thiol of formula AXHH The first stage of this
reaction is conveniently carried out by reacting the pyridone of
formula I'll with an alkali netal hydroxide to formthe pyridoyxlate

salt, which is then reacted with the halide BHal, preferably in a
sol vent such asoldicabé bk Osxanplél@odfith lauryl sulphiié @iodinm isBeomfagye

reactions is ¢ ni Ly carried o in an_organi c_sqlvent, the

sel ection of vﬁ%ﬁ TSR g%eesn'dgﬁéfuc')nnsu#es of sulﬁl?%n&tgtégcr?astt o & ng ?Wﬁles?‘gia\’ﬂ‘t ants

i nvol ved. Genesliylgryhsupphiomates suchragadedecytbergene i sulphoragbt eandf or exanpl e

di met hyl f or mand f&mapd ehE A EL Qfldr hylenk Sx Rl salt of
® %fnol °E ech@}fl e;r‘élgd% a(r?nal %oll%ers <>"Er?_er't g}en x it %d

t he al cohql or t |sEr salt, for exanple
a sodi um Or pRTEPYLeRs oxide. and is conveni ently generated by reaction

of the al cohol Wi tihe hewbiciakt c osmbalofogﬁ@,inbeac%haa% faleo raahaJiun »
carbonate o Nk Eiotoptoatty aorils BeSREl e A MRS bl o™
possessing herbicidal, insecticidal or fungicidal properties.
The following Examples illustrate the invention. The
10 structures of the compounds of the invention prepared in the
following Examples were confirmed by mass spectrometry and NMR.

Example 1
Preparation of 2,6-di-(2‘-chloropyrid-4’-yloxy)pyridine

15 A mixture of 11.8g 2,6-dibromopyridine, 13 g 2-chloro-4-

' hydroxypyridine and 13.8 g potassium carbonate in 20 ml
N,N-dimethylformamide was heated to reflux for 12 hours. After
cooling, 150 ml of water was added and the aqueous layer extracted
three times each with 100 ml ethyl acetate. The combined extracts

20 were dried with anhydrous magnesium sulphate. The solvent was
-évaporated and the resulting b;own oil purified by flash silica gel
column chromatography using hexane/ethyl acetate 7/3. The title
compound was obtained as a pale brown solid, mp 95°C.

Analysis. Calc. €. 53.9; H2.7; N 12.6%
25 Found: C 53.7; H 3.0; N 12.4%

Example 2
. A)  Preparation of 2-bromo-6-(1’'-methyl-3*-trifluoromethyl-

pyrazol-5'-yloxy)-pyridine

30 A mixture of 14.3 g 2,6-dibromopyridine, 10 g l-methyl-3-tri-
fluoromethyl-5-hydroxypyrazole and 8.3 g potassium carbonate in
20 ml N,N-dimethylformamide was refluxed for 4 hours. The reaction
mixture then was allowed to cool to ambient temperature and 150 ml
of water was added. The aqueous layer was extracted three times

35 each with 100 ml ethyl acetate. The combined extracts were dried



'Cdrrpc')unds of general formula Il, and the al cohol s/thiols of formul a

~BXH are generally known and/or are easily preparable by st andard

t echni ques. Compounds of the general formula | have been found to
have 35 interesting activity as herbicides having a wi de range of pre-
and -8 - -5-

post - ener gence activity agai nst undesirabl e species. The present

i nventi on t herwifthr enhydovusd sagresinox sulphadti¢ and the solventiaviappratieidchnconpri ses

a conpound of mﬁopr%@gf&cgemns Qpidho-6- (1 -feth Jaattpﬂh%ééhe%hy?l“ er. 5
The pr esent invention a It1onal enconpasses t prepar ation of

such a her bi mmazeb-r?pozhwmrssihﬁqby Fﬁlﬁil'b§é1’cﬁa é?li ﬁ@?“l‘lﬁ‘ &hr"mmgﬁ%ﬂ*ﬁy i er
i nto associ at i\ingl hdkate AP WS LAt §)70 givecs ailiith N86ARA] @ip. 53°C

Preferablyg there are at least two carriers in a conposition of t he
present invention, at |east one of which is a surface-active 10 agent .
The present irB/)ent'P akatiohesf @r OVi-dethyl {3 -osiflobr AZol-5’-

yloxy)-6-(3’'-trifluoromethylphenoxy)pyridine

1.6 g of the monosubst:l_cu_ced intermediate, prepared as
.described above, 0.6 ml of 3-hydroxybenzotrifluoride and 0.7 g
10 potassium carbonate were mixed with 2 ml N,N-dimethylformamide and

heated to reflux for 12 hours. After cooling 50 ml water was added
and the mixture extracted three times each with 50 ml ethyl
acetate. The combined extracts were dried with anhydrods
magenesium sulphate, the solvent evaporated and the crude product
15 purified by flash silica gel column chromatography using '
hexane/ethyl acetate 9/1. The title compound was obtained as a
pale yellow oil. Analysis: Calc.C 50.6; H 2.7; N 10.4%
Found: C 50.8; H 2.7; N 10.6%.

20 Example 3

A) Preparation of 2-bromo-6-benzyloxypyridine
2.9 ml benzyl alcohol was dissolved in 10 ml N,N-dimethyl-
formamide and 0.7g sodium hydride (purity 95%) was slowly added.
25 After gas evolution has ceased, 6 g 2,6-dibromopyridine was added
and the mixture heated to reflux for 3 hours. After cooling, the
reaction mixture was filtered through a silica gel column using .
hexa:'ne/ethy]. acetate 1/1. The solvent was removed in vacuo and the
crude product purified by flash silica gel column chromatography.

30 The title compound was obtained as a colourless oil.

B) Preparation of 2-bromo-6-(4’-fluorocbenzyloxy)pyridine

(alternative route) )
A solution of 4.6 g 6-bromo-2-pyridone (the preparation of

35 this compound is described in Synthesis, 707 (1974)) and 1.56 g



a'(:t'or'di"ng to the invention as a herbicide. . Further, in

accordance with the invention there is provided a nmet hod of conbating
undesired plant growmh at a | ocus by treating 15 the locus with a
conposi tii on or conmpound according to the_ g I nvention. The | ocus may,

for exanple, be the soil or plants in a crop area. Application to the

| ocus may be prg:f£® qence. The do f active
i ngredi ent usedl nay., L‘?q&%&ﬂde =& 'FP%B& asop'fffaf %P veiFef erabl y

0.01 to 4kg/ ha¥ag(pvaporated Wc'awq eftqmtaht,emp@su addsd %Pcamfmthg to the

i nvention i s aaghydrous po!i&&ﬁrma{;yﬂ&u&{yl\&hé chrﬁt@wa&tdzwom@arﬁﬂw% i s
formulated to N,N-dim f%}ll |t€%':g§dap Jé t|o o t he Iocus to be treated,

whi ch may for -G §| Mt ehenzy) promjde vast added pad o
storage, °  the axispmret heatedanal | riefilux Kor 2 hoers. rragfcbe eaosﬁ{g diov md 6£ qui d,
25 I ncl udi ng r chy. .l i.ch has, been
conpressed to fg?)?enﬁrrg ﬁdd’g%d\,md %‘ §§&%Pg9ihag¥f:ge?‘r%?%crs nor ﬁ%\hﬁ? 3&1‘ I n
formul ati ng hePHIHl agetacenpdet ¢amhineds pxeracys awre Rirdéd wibh yanhydrous

Conposi tions agfgiedias sulphdtd akd Rt IRDvaitNtaidVed 2 &ud2YRY residue Ve ght
of active i ngred| en lid carriers incl ude nat ur al

table s
and synthetic o1 a)?gﬁ'ﬁge% by £lash; siﬂc%ﬁ gel cp Y"’bﬁ%ﬂﬂ??&?&?@f 198 | j cas such
as di at ordteoubexane/ethydr sdurataIabsi a'nesuﬂcleaioﬁﬁqunﬂwasemmhed tazl gS;

magnesi um al UnjgiddMse11d e IRlesAlt apul gi tes and
vermculites; alum nloum (3%é &%) §f gh‘g(? exa?rz;}ce kaol i ni tes,

nmontnorillonites and mcas; 35 cal ci um car bonate; cal cium suI phat e;
ammoni um sul phey e; PoypdrA€idiC of 2-(2'-chloropyrid-4'-yloxy)-6-benzyloxypyridine

To a solution of 0.65 g 2-chloro-4-hydroxypyridine in 10 ml
15 N,N-dimethylformamide, 0.13 g sodium hydride was added slowly.
After gas evolution had ceased, 1.2 g 2-bromo-6-benzyloxypyridine

(prepared as described in A) above) was added and the mixture
heated to reflux for 30 hours. After cooling, the reaction mixture
was filtered through a silica gel column using hexane/ethyl acetate
20 4/1. The solvent was evaporated in vacuo and the crude product
purified by flash silica gel column chromatography using
hexane/ethyl acetate 9/1. The title compound was obtained as a
.yellow oil. Analysis. Calc: C 65.3; H 4.2; N 9.0%
Found. C 65.2; H 3.9; N 9.1s.
25 '
Example 4-8 _

Following procedures analogous to one or other of those
described in Examples 1-3, further compounds of the invention were
prepared whose details are given below in Table I. In that Table,

30 the structure of each.compound.is: identified by reference to the

substituents in formula IV below.

(IV) |

35
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Ce- hydrated silicon oxides and synthetic cal cium or al um nirum
silicates; elenents, for exanple carbon and sul phur; natural and

synthetic resins, for exanple coumarone resins, polyvinyl chloride,

and styrene polyners and copol ynmers; solid_ pol ychl orophenols; 5 bi t unmen;
waxes; and solid fertilisers, for exanpl’e“Superphosphat es.

Suitable liquid carriers include water; akhgghols, for exanple

i sopropanol and glycols; ketones, for exan%ﬁé—acetone, nmet hyl et hyl

ket one, nethyf 1§o0buUtyI Ketone gnd Cyclronexanong, et nery aromaric or
aral i phatic drpcarbons, for exanple benzene, tlol uene janghdiysis XYyl erfe;
petroleum fragti pns, for exanpl g kerosine and |ijght _mn oi l|s;
chl ori nat ed T pcar bons, for exXanpl e carbon t etfr &cRFor|
per chl or oet hyNeng and tri chl or ogt hane. BM xt ur es jof *di f f
are often suijtable Lcu Ltion
formul ated and t ansported 15 In a concentratjed formpwhich is
subsequent |y [di | yted by the user bef ore dpplicatfi on. The preserjce of

smal | anpunt | &f acg?rrier 0il 58.4 4.0 12.0

\ .
N—N -CH,Phenyl - (nmr) | 8.0 3.7 11.9
<_“-cr
3

ral
d alc/Found

rent H N i qui ds
are often

I's5 CH CH 111 44.2 2.7 17.2
; 3 3
; N——ﬁl NN 44.3 2.8 16.7
) <_\ c - < Il '
i F, CF,
6 )
/N 1 F, 0il 55.7 2.7
N (nmr) | 55.7 2.5
7 'cu3 cl 0il 48.6 2.7 15.1
N VA - .
N'—ﬁ : N (nmr) | 48.7 2.8 14.9
‘<\ — .
CF,
- 4\ ) |
8 Phenyl oil 64.3 3.7 9.4

(nmr) | 64.2 3.7 9.2

For those compounds of formula I described above which were
obtained as oils, the relevant nmr data (ppm in CDCl3 solution) are
listed below in Table II.



which is a surface-active agent facilitates this process of di | ution.

» . Thus preferably at |east one carrier in a conmposition according to
the invention is a surface-active agent. For exanple, 20 t he conposition
may contain at |least two carriers, at |eagt.one of which is a
surface-active agent. A surface-active agent may be an
emul si fying agent, a di spersi ngragienttior a wetting agent; it may be
noni oni ¢ -or- i oni c. . Exanpl es of suitable surface-active agents include
t he sodi umor 25 calciumsalts of polyacrylic acids and |ignin sul phonic

.acids; the Compoupdndensation of fatty acids or aliphatic am nes or amides
containing atofe@stnd2 carbon atons iygytdperidtessii@sWM th et hyl ene

oxi de and/or propylene oxide; fatty acra esters ofr gl ycerol,

sorbitol, sucrose or pentaerythritol; condensates of these with 30°

et hyl ene oxi de and/ or pr opw.eaes.cnicgebumndmatmri Pl oxtac 1) ;of :
LY, B0 o, 80 P S 0 Sy ) PR o

p-octylcresol, with ethylene 0
or sul phonate[err] of thesd.Z%€rldHbati on products; alkali or al kal i ne

earth netal salts, preferaly Yoandhiubnsal1ley; é%fsz?&ﬁ,l@.ﬁ?:{iésﬁ?dd.m?f sul phoni ¢
acid esters containing at |least 10 carbon atons In_the '
7.05(d,1H); 7.23-7.37(m,6H); 7.65(t,1H);
8.22(d,1H).
4 3.67(s,CH3-group) ; 5.18(s,2H-benzylic); 6.20(s,1H);
6.56(d,1H); 6.62(d,1H);-7723-7.40(m,5ﬂ);

7.66(t,1H).

6 6.75(d,1H); 6.89(dd,1H); 7.02(d,1H); 7.29(m,2H);
7.36(s,1H); 7.83(t,1H); 8.19(d,1H).

7 3.72(s,CH,-group); 6.12(s,1H); 6.81-6.89(m,2H),
6.92-6.97(m,1H); 7.08(d,1H); 7.88(t,1H);
8.29(d,1H).

8. - 6.66(d,1H); 6.69(d,1H); 6.93(dd,1H); 7.08(d,2H);

7.12-7.22(m,2H); 7.31-7.39(m,2H); 7.75(t,1H);
8.18(d,1H).



o

7 nol ecul e, for exanple sodium |l auryl sul phate, sodi um secondary

al kyl sul phates, sodiumsalts of sul phonated castor oil, and sodi um

al kyl aryl sul phonat es such as dodecyl benzene sul phonate; and pol ymer s
of ethylene oxi de and copol yners of- athy ene oxide and 5 propyl ene

oxi de. The herbicidal conposition of the invention may al so

co e other biologically active ingredients, for exanple conpounds
possessi ng herbicidal, insecticidal or fungicidal properties.

The, follomnno Exa -Ies |IIustrate the |nvent|on The 10 .structures of

th o) ~"- . 3 ¢ ~n. .:-n-' - y p g _:_ es

we#89§8%F¥Fﬂ%H“by nass spectronetry and NWVR. Exanple 1 '

Pre arati on of 2 6 2'-ch|oro rld 4' | oxy) |d| A
@ B oS py ,f-gdéféuémp S In 200 m of
r

s s
: ﬁb‘gd&mthzl@ eaapasm 2 (6% S0 opotassitm carbonate

N Nael R S TG SO LM s o
4 ABE TERP ROTHAORE WL 1n: Beaking thA RBRETE te FRELFR, £4r & bouEs e fihe

thr*éE'et interealds hetyeenm(he PerFians,were s BERBEeSmbi ned extracts
After cooling the solvent was removed in vacuo and the residue suspended

in 200ml ethyl acetate. The organic layer was washed with 100ml water,
separated, and the solvent was removed in vacuo.

Flash silica gel column chromatography using hexane/ethyl acetate 8/2
afforded Sg (38%) of & yellow oil.

Examples 10 to 162
By methods .analoguous to that of example-9, the following' tntermediates of
the general formula XX have bheen prepared (table II):

Table II
]

S r!
Exanple | R
No i
10 1',3'wdimethyipyrazbl-s'-yloxy
11 1?~methyl-3’~tert.~butylpyrazol-5’~yloxy

| 12 | 1'-methyl-3'-ethyipyrazol-s'-yloxy

13 . 1'-methy1-3'—isoprcpylpyrazol-s‘-yloxy
14 o 1'-ethy1—3'-trifluoramathylpyraz01-5'-yloxy
i5 2*-chloropyrid-4 ‘-yloxy
16 3'—chloropyrid—5'-yloxy .

aced
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20 were dried w th anhydrous nmagnesi um sul phate. The sol vent was
evaporated and the resulting brows agl -purified by flash silica gel
col utm chr omat ogr aphy usi ng hexane/ et hyl acetate 7/3. The title

C ound was obtained as a pale brown solid, nmp 95[err]C Anal ysi s.
MQ. 79, H2.7; N 12.6% 25 Found: C 53. 7; H3.0; N12.4%

each with 100
e agueous layer

yl a.e te. The combired
extracts wera dried with anhydrous nagnesium sulphate. The solvent was
evaporated and. the vresidue purified. by a flash silica gel column
chromatography using hexane/ethyl. acetate 8/2. The title. compound was
obtained as a white solid (1.1g, 66%) of nelting point 78°.

Examples 18 to 56

By methods analoguous to that of éxénple 17, the compounds of the genersl
formmla XX listed in table IIIa were prepared starting from:intermediates
of the general formula XX prepared as described in examples. 9 to 16.

&
R1TYy P
Example R* R* ' ,ap- yield
No. ' _ 0y ()
18  1/=Me=3'~CF,~pyrazol~5/=yloxy . ‘ayelopentyloxy
3 . e oll 36
18 2’-chloropyrid—4‘-yl I phenyloxy
- - _ . oll 14
20 2/-~chloropyrid—47-yl - . 37/=CF,~4'‘’~fluorophenyloxy
. 73 29
21 2’-chloropyrid-4’-yl . 2r1.f1uorophenyloxy

5 : 79 32

- This Sheet Has Been Re‘plac
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Wi t h anhydr ous magnesi um sul phate and the sol vent evaporated in
'vacuo. Purification of 2-brono-6-~ X4 methyl-3 -trifluoronethyl-
pyrazol -5' -yl oxy) pyridine by flash silica gel colum chromat ography
usi ng hexane/ et hyl acet ate 8/2 gave a white solid, np 53[err]C. 5
PrepararTorr of~=2=¢ = ﬁEHTyf'-S*--hﬁ-f-Puw-aﬁie-t-hy{-pw-a-z-@—s--m..
y|2&xy) 16-Mep” ‘t‘Fﬁaf‘PM‘tﬂ%&'ﬁﬁyYMoxy) pyi’dEheorophenyloxy 1.6 g of the
nonosubstituted internedi ate, prepared as descri be®saboge, 0.6 m of
3“ﬁ37‘dF6'>'<‘37‘b%Tf2‘UT‘t‘1‘f‘F‘UUTT‘d‘€"&TTd"G-T +6 pot-asSHam-tar-Perat-e—wes-e--11 xed
wieeh Zlmnm'm%TWW@inﬁﬁrﬂ@iahd 2/ /-flreghenyiefyl ux for 12 hours.
After cooli ng 50 mM water was added and the m xturd0éxtsacted three
t FTES At W TIT 50ttt thyt-———=~——-aretater~Fire-combrmec-extracts-wer e dri ed
wRth ahiriaiifsCF-pyrazededtawylonysul phalé! , 4 He-diSiveraphenypoxyt ed and the
crude product 15 purified by flash silica gel columm eBrorgs ography

usTng" Trexanerethyi-~acetate-Sf-t==fire-tt-t-te—conpote-nas--obi-a-Nned as$ a
p@Pe yRI1Mar3dr-CF7RyXiagolss/Galaxy C 50. 8/ /+hethylpheryloki Found: C :
50.8; H2.7; N 10 6% 20 Exampl e 3 A) ‘Pr ephl at4mn of
2% DTUWLF‘O Ucnzyl OXYPYT ~ci-rre
26 1/’-Me-3 '-cr,-pyrazol-s'—yloxy ) 27 ’«pyridyloxy .
. ) 135 42
27  1/-Me-3'~CF,~pyrazol-5/«~yloxy 3 ’ 7~chloropyrid-5//-yloxy
: oll 32
28 17’~Me-3 '-CP,-pyrazOIQS'-yloxy ' 27?~chloropyrid-6’‘-yloxy
oil 27
29 1/-Me=~3/~CF,~pyrazol-5/-yloxy .- -3/ 7=fluorophenyloxy
' - ' 66 51~
30 1/-Me=3’~CF,~pyrazol-5/-yloxy - 3 "-C?,-'é' !-flunorophenyloxy
- oil 29
31 both 1/-Me-3‘~Me~pyrazol-5’-yloxy
" oil 49
32 1!-Me-34 -cr,-_-pyrézol-s F=-yloxy 1/’=-Me~3’'-Ne-pyrazol=5/‘~yloxy

86 73

33 1’~Me~3/—-t-Butylpyrazol-5/-yloxy 1’’-Me~3’/’/=Me~pyrazol~5’’-yloxy
oil so0

{ 14  1‘-Me-3’~t-Butylpyrazol-5‘-yloxy 17/-Me-37* ~i-propylpyrazol«~s’’—

yloxy -

. oil 90

35 ° 1’/=Me~3’-CF,~pyrazol-5’~yloxy - 3177-Me~3’?-t-Butylpyrazol=5//-
yloxy

' oil 85

36 17=Me~3’~Me-pyrazol-5/~yloxy 177=Ma~3¢/=ji-propylpyrazol=57/-
o yloxy '
oil 36

heet Has Been Reﬁaced
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2.9 m benzyl alcohol was dissolved in 10 m N, N-di net hyl - f ormam de
"and 0.7g sodium hydride (purity 92%;gvas slowy added. 25 After gas

evol ution has ceased, 6 g 2, 6-di bronmopyri di ne was added and the

m xture heated to reflux for 3 hours. After cooling, the reaction
m Xture was rri1tered tnrougira-sriitca yet-cotumr-usrny Rexened-et hyl
acetlate 1/1. The sol vERERwH'sMezatvkhyipyvasobynid —vhexy crude product
purified by-flash silica gel colum chronmatography. 30 ofie 18tle
cofpoung~nas- optalmed—as o Totrourtess ot By~~—-Preparatronr-of

2- BYBorp 26023 1R oPHIRACATEOXYIGRM | di nel’ ~Me~3/’/~i~propydpyaRRed~6olte)
A solution of 4.6 g 6-brono-2-pyridone ¥l@¥¥preparation of 35 ~ this
conpound is described in Synthesis, 707 (1974)) and 1.56 $il 42

- 9- potras s onT iyt ok ae=rrr2o-m-nettraror-was-preparedr~~Hre=sol vent
waP%evaporated i n vacketfk‘cMersd| thrrropuirywrral-66-ylaey t he .
. . ' oil 44 o
40 . both 1/-Me-3’~t=-Butylpyrazol~5’-yloxy
. : , oil 33
41 1/ -m—s_’-t-sutylpyrazol-s f-yloxy 2‘’~chloropyrid-4/’/-yloxy
. ) oil 78
42 1’-Me~3/~t-Butylpyrazol-5/~yloxy 4’/’—-fluorophenyloxy _
‘ : - oil 82
43  1/-~Me-3’ -t-Butylpyraéol -5/=yloxy 3!‘-fluorophenyloxy
’ oo oi) 82
44  1/-Me-3/=-t-Butylpyrazol-5f-yloxy 2‘’~flucrophenyloxy
: ' ' . oil 53
45 2 '-chloropyrid-«c" ~yloxy 27 ’-methylphenyloxy
eil 32
46 2’-chloropyrid~4’-yloxy 47 7~fluorophenyloxy
_ : oil 35
47  2--chloropyrid-4‘-yloxy 3/ /-f£luorophenyloxy
oil 36
48 both 3 '-éhloropyrid—S'-—yloxy '
62. 54
49  1’~Me-3’-CF,~pyrazol-5’-yloxy - 3¢7,4’ ’~dimethylphanyloxy
: 88 70
50 1/-Me-3/ -CF,-j:yra zol-57-yloxy 3te ~pethyl-4’’-chlorophenyloxy
' - 52 41
51 1/-Ma~=3‘/~CF,~pyrazol-5/-yloxy 37/-methyl-4’ /-nitrophenyloxy
' 103 55
This S Been Replaced
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anhydr ous potassium pyri doxylate. This was dissolved in 10 m

*N, Ndi nethylformam de, 3.7 m 4-fluongbenzyl brom de was added and 5

the m xture heated to reflux for 2 hours. After cooling, 100 m of

wat er was added and the aqueous | ayer extracted three tinmes with

et hiyt—acet-at-e~~Fhe-corirrRe =3t rae t 3= Nef-C—i ittt = ARGl S e e e e
nagaesilﬂnlaﬁsphe&e-mdzohes'&wﬂ.omt remedtxi'n—ddamllorcﬂlhmymdydue was
purified by flash silica gel colum chronmat ography using @0 2fexane/ et hyl
aCet et e O5Te——TFhe- -ttt =L ONPOUAt - NAS- OB RE A=~y =8 ot d

(3539, YAMe-of~-aBRpirgzebialt-y38kerr] C. 3//-CF,~4’/CGrchld2oppenylogn of
2-(2'-chloropyrid-4'-yl oxy)-6-benzyl oxypyridi ne 70 Tosea sol ution of
0. 8- PeirO - Ol I =D Y Ry F ot CH R e e iFlnsn G o om oo e =R PO 1 R d €,

0. 83 g 1rediesdY AQH~pgrarel-Stegidxg| oW v.37~ayanchheayloeys evol uti on had
ceased, 1.2 g 2-brono-6-benzyl oxypyri di ne (preparedias @described in
A -ab-m)—-wa&-ad-d—ed--a&d»—t—he—#n—eq-uﬁe- ettt ~ira=ttidepe=for-36-hours. °
Af 581 QdeMeRd!~Chepyrazol-Gi-glakyre  3//-chiorio-k¥ ereyaridphengboxysilica gel
col um usi ng héxane/ ethyl acetate 20 4/ 1. The sol ventddrasievaporated in
V OG-kt rtr 3 . Gk hh B mfBn B Gk = emmece oo (B Hiwd feror @ Sl o= S i b B @ o= €D HIT)
chsenmatiogiepsy~cw-porazol-5 'hgxaap/ et hyla’sectidve~a/ 1-£ivraphehplaeypound was

obtai ned as a yellow oil. "Analysis. Calc: C 65.3; 164. 268N 9. 0%
Found. C 65.2: H3.9: N9 1% 25 - Exanple 4-8 X Fal.l ow ng
Praaerkiviationst Qup uSnéthyNjctoputil e t@ftiafosiutyl, i-piwpyl Beikdprdpyanpl es
1-3, further congguaderiFlvobemethyEnti on were prepared whose details

are given belowin Table I. In that Table,
Examples 57 to 85 ’ .

Following procedures analoguous to .examples 17 to 48, the following
compounds of the general formula XX listed in table IIIb were prepared.

=
g |
R’ N RZ
Example R - R mp yield
No 2 (C) (%)
57  1’-Me~3'/-CF,~pyrazol~5‘-yloxy 3/ 7=fiuorobenzyloxy
: oil 68
58  1‘/-Me-~3/-CF,~pyrazol=-5’-yloxy 4 r=fluorobenzyloxy -
i ST ) _ oil. 44
89  1¢-Me~3/-CF,-pyrazal-5°-yloxy . .27’ ~fluorohenzyloxy
: ' oll 33
60 1’~Me=3’~CF,~pyrazol~5’-yloxy 4’ 1-0PF,~benzyloxy
. . ’ ' oil 43
| eplaced

\\\\\\\\\\\\\\\\\\\\\\\\\



30

substituents in fornula IV below. [err] 35
10 - Tabtel? =[err]
61 1/-Me-3’~-CF,~pyrazol~s’-yloxy 37 7~CF,~benzyloxy
oil 38
62 1'-Me—3'-cr;fpyrazol-s'-yloxf . 47?-methylbanzyloxy
- oil 39
63 15ﬁue-3'-@ng-pyrazoi-S'-yldff- 24 *-pethylbenzyloxy
e : oil 39
64 ~ 1’-Me~3*~CF,~pyrazol-5’-yloxy" . 4% /-tert.~-butylbenzyloxy
: ) _ - oil 35
65 . 17-Ma=3’=CF,~pyrazol-5’-yloxy .34 7-chlorobenzyloxy
) . - - cil 36
66 1'-Me-3‘-cmg—pyrazol—5'-y;oxy "f3"-ﬁethy1benzyloxy
_ . : oil - 42
67 1'-Me-sl;cwa-pyrazol-s'-yloxy - 2 ,6* ‘=dichlorobenzyloxy
- ' oo . 110 67 ..
68 1'-Me-s'-cmr@wrazol-s7-§1oxy'  éﬁmethyibenzy1oﬁy ’
‘ .- oil 50
69 i'1He—3'-CF;-pyfazol-S'-yloiy : .4"-ahlorobenzyloxy
: oil 63
70 1{-He-3'-CE;—pyrazol—S'-yloxy': 2’ ’~-chloxrobenzyloxy
Lo oil | 57
71 1/-Me~3’~CF,~pyrazol-5/-yloxy ' 2" 4"—di£luorohenzyloxy
oil 20
72 1/~-Me=3’-CFs~pyrazol-5’-yloxy '.2",4",5"-trifluorobenzyloxy
' . 68 20
= 73 1‘—MB-S’-(ﬂ%~§yxazol-5'-yloxy _'2",3",4"-trifluarobenzyloxy
. ‘ 55 25
74  2/-chloropyrid-4/-yloxy 477~fluorobenzyloxy
: : ‘ : oil 6
75  1!'-Me~3’~CF,~pyrazol-5’-yloxy a~CF,-benzyloxy :
' 75 67

the structure of each

conpound is

as Been Replaced

\\\\\I\\ e

identified by reference to the
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76 1’~Me-3’-t-butylpyrazol-s'-yloxy 27 *-methylbenzyloxy
oil $1°
77 2/-chloropyrid-4’-yloxy | 27 /=fluorobenzyloxy
oil 27
78 27’~chloropyrid-4’-yloxy 3¢’-fluorobenzyloxy
. oil 55
79 .2’=chloropyrid-4’-yloxy 2/’-pethylbenzyloxy
- oil 52
80 2’~-chloropyrid—4’/-yloxy 27,4 /-aifluorobenzyloxy
oil 34
81 1f-Me-3’~t~-butylpyrazol-s’~yloxy 4’‘/-fluorcbenzyloxy
. ) oil a3
82  1l‘/-Me~3’-t-butylpyrazol=5/~yloxy 3"—f1u6robenzyloxy
) ) oil 41
83  1/=Me~3/-t-butylpyrazol-57-yloxy 2¢’-fluorcbenzyloxy
_ 61 50
84 1/=Me~3/~t-butylpyrazol-5’/-yloxy 27,4‘/-difluorobenzyloxy
’ oil 22
85 1/-Me-3/~t-butylpyrazol-5/-yloxy benzyloxy
oil 29
Examples 86 to 88

By a method analoguous to that of example 17, further compounds of the

general formula XX were prepared and are listed in table XIIc.

i



For those conmpounds of fornmula I described above which were obtained as
. oils, the relevant nnr data (ppm- A9CBC13 solution) are |listed below in
Table I1.

Example RrR* : R? mp vield
No _ — (*cy _ (%)
86 1/~Me~3/ -CF,-pyraéol-S' ~yloxy 1/ ’=-phenylethyloxy oil 39
87  1‘-Me-3/-CF,~pyrazol~5’-yloxy - 2¢7-propinyloxy 57 19
88  1/-Me~3’-CF,~pyrazol-5’-yloxy tert.-butyloxy eil 77

To a solution of 2-methyl-2-chloromethyloxirane (50g; 0.47 mol) in 23ml of
concentrated hydrochloric acid ) at ice-bath temperature was added a
solution of. sodium cyanide (27.4g; 0.56 mol) in 23ml of hydrochloric acid.
After stirring for 10 hours at that temperature, the reaction mixture was
warmed up to 40°C. ,

To this a solution of potassium cyanide (33.8g; 0.52 mol) in 50ml water
was added. The reaction nixture then was warmed to 50°C and stirred for 4
hours.

After cooling, the misxture was brouqht to ph 7 and extracted three tines
with 150ml ethyl acetate.

The combined extracts ware dried with anhydrous magnesium sulpha.te.
Removal of the .solvent in vacuo afforded 1 s-dicyano-z-methyl-z—
hydroxypropane { 56g, 86%) .

The whole awount was added carefully to a 33% solution of hydrogen brdmide
in glacial acetic acid at ice-bath temperature.

_ The reaction mixture was stirrad for 3 days at ambient temperature.

. ...The solvent was removed in vacuo and the residual brown oil brought to ph
12 with a 10 molar. aqueous solution of sodium hydroxide.

The alkaline solution was extracted 3 times with 190ml ethyl acetate. The
combined extracts were dried with anhydrous magnesium sulphate and the
‘solvent was removed in vacuo to afford é-amino~2-bromo-4-methylpyridine
(56g, 66%) as colourless crystals. Melting point 99°C.

This compound was forwarded to the next step without further purificatioen.

To a strirred solution of 6é-amino-2-bromo—~4-methylpyridine (45.2g; 0.24

mol) in 2100ml water and 43g concentrated. sulphuric acid at ice~bath
tenperature was given a solution of sodium nitrite (13.2g7 0.19 wol) in

en Replaced -
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- 11 - Table I1 Compound of Ex. No.
+ Nnt characteristics 2 20" - 3.68(sCH err] group); 5.84(s, 1H)
73(d, 1H); 6. 80(d 1H); 7.22-7.34(m 2H); 7.46-7.51(m 2H);

NONONOIPWNNO

7%0m1l ater. After 2 hours StHP (FoadidiBRNAYkEwe Wb %ﬂe&"% @05@(% 1H) ;

Omtdyrtbit; £0r 28 End?( 60 Aihutds 65(1: 1H);
6ALteflroolingy Athe) miSktiBd Sw&*—d%tﬂiﬁfé&)wiﬁ 200fi1 163, dichloromethane.

56be, -Selvent 6@dsl, Addoved’ A3 vicds) (Mnd H-bromo=s-methyl-6-hydfokfpyridine 6
73@0g1H36% 5 wais( dbitdifed asO26Tovidless/crfdtiald-dr melting point 152°C. .
3@pislwhs WiBR with) 248 phivephdidibromide in 100ml bréuokdrmeChheridatiaoup) ;
12bsréfdux @ 36h6aken 2H) , - 6.92-6.97(m 1H); 7.08(d, 1H);
8after 1&holing the reaction nﬁ:aatd ‘W& .hydrolyzed carefull$.ofif shsos
6agdedits ; s61 9 ald df-)sodiufiShgardiide and extracted 2 7tfmes wRHMiIUOm.
. 3aicnBofonetiiane. ¥hé tsdivent was removed in vioud (shdllthe crude product ..

- purified by flash silica gel column chromatography using hexane/ethyl .
acetata 7/3. z,s—nibrono-tz-netnylpyridine (6.9g, 28%) was obtained as as

a. colourless solid of welting point 77°C.

Exapples 90 to 99

Successive aconversions according to pi'ocedures outlined in examples 9 and
17 to 2,6~dibromo-4-methylpyridine -(prepared as described in example 89)

" gave compounds of. the general formula XX. These are listed in table IV.

Chty
~
RISy g%
Example R R np yield
No. {°c) (%)
920 both 1¢~Me-3’/-CF,~pyrazol-5/-yloxy
{(WL356407) 93 52
921 1/~Me~3/~CF,~pyrazol-5’~yloxy 37 ?-fluorophenyloxy
(CL370022) 68 22
92  1/-Me-3’/~CF,~pyrazol-5/-yloxy 277 ~f£luorophenyloxy
(CL370023) _ : 67 = 27
93  1/-Me-3’-CF,~pyrazol-Si~yloxy °  2/¢,4¢‘-difluorophenyloxy
(CL370024) 84 21
. 94 1?-Me~31~CF,~pyrazol=-5’~yloxy 27 '=nethylphenyloxy
(CL370025) _ , 91 11
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- 12 - EXanple 9
2- Fl uoro-6-(1'-nethyl
m xture of 4.54mL (0.05 nol)

Preparation of
-3 -trifluoronethyl pyrazol -5' -
. 2,.6-gi fJuoropyridine in 100 -m of anhydrous

yl oxy)pyridine To a

N, N- di met hyl f ormam de and 7.6g (0.055 nol) potassium carbonate was added

9. 37005 ot —of—t—rettrpt=3=f+ttdfd-oronpthy
gr a®bpor 1 { dies-3fviCFe-dyeazbbes 14ylogyxt ur e 30-@&1&%}?&3—6'
i nt §CHaree2a)t ween the portions were 15 minutes.

[~ hurh:_nvu D\JII‘ azale in one
The time

.After coo : i nggighe ggl vent

was -renwed-wwaeue—%%eﬁe&-dug-su&pended+n-w.acelm The
or g&ki c 1 asMa-3faCrimpyiradolws f+yldfPnl | Watmienysepar at ed, and the sol vent was

r emfCbaIA7OOR3)acuo.

Fl ash sil.i ca gel

col um chr omat ography usi ngcngaﬁ/ et hyl

f = unl " oy nLJ
4

ac etate—Gf-2--ai-Forded--bg~-2894

97 2'-chloropyrid-4 '-yloxy phenylcxy
(€L370030) oil 17
o8 2‘-chlor0pyrid-4 '-yloxy 20 f-methylphenyloxy )
(CL370031) . - R : ol 13
99 1/-Me~3 '-CF,-pyrazol-s '—yloxy benzyloxy - _
- (WE396406) , 3 oil 66
| Bmuxazs
Example C(%) . ] L cOR(%) N(%) -
¥o. <cale. . found . calg found . __oalg, . found
1 53.9 §3.7 or éfvﬁi- 3,0 12.6  12.4
2a 37.3 36.8° 2.2 - 2.0 13.0 13.2
2B 50.6 50.8 . 2.7 2.7 10.4 ~  10.6
3a 54.6 54.7 . 3.8 3.6 5.3 5.3
3B 51.1 51.1 3.2 3 5.0 4.8
3c 65.3 65.2 . 4.2 3.9 9.0 9.1
s 58.4 58.0 4.0 3.7 12.0 11.9
5 44,2 44.3 27 2.8 17.2 16.7
6 55.7 55.7 2.7 2.5 7.6 7.3
7 48.6 48.7 2.7 2.8 15.1 14.9
" 64.3 64.2 3.7 3.7 9.4 9.2
Sheet Has Been Replaced
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Exanples 10 to 16: By nethods anal oguous to that of exanple 9, the
- foll owi ng intermedi ates. of the-géReral formula XX have been prepared

(table [1): Table Il [err] Exanple No 10
, 3' -di net hyl pyrazol -5' -yl oxy 5

1' nethyl 3'-tert, -butyl pyrazol -57= 12

1' - gl -5 -

el " 1 Ny -3

C-tT 0 ' R

2 &h'°r°pyr 9 / yloig 7 2.7 2.5 = 16,1 16.0

ex. 10 to 16 of Table II
20 - 58.0 58.1 4.9 4.7 20.3 20.4
21 62.6 62.8 6.5 6.5 16.9 16.6
12 . 59.7 59.3 5.5 5.3 19.0 18.6
i3 61.3 61.2 6.0 6.0 17.9 17.8
24 48.0 47.7 3.3 3.1 15.3 i5.5
18 . 53.5 53.4 2.7 2.4 22.5 12.1
16 $3.5 53.1 2.7 2.4 2.5  12.0
. This Sheet Has Been R
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16 3 '-chloropyrid-5'-yl oxy .
- 13 - Exanple 17: Preparation = 88 - 2- ( 1'-nmethyl-3
"-trifloronmethyl pyrazol-5' -yl oxy) -6- phenoxypyridine A mxture of
1. 319 (0. 005 nol ) 2-Fluoro-6- 1' - et hyl - 3" -
trlflggro t hyl pyrazol - onxy)pyF%B?ﬂkﬁ{%ﬁepared as described in exanple
n%ﬁenol (0 OOBS)nDI) and. 0. 76g_ (0. 0055 nol ) potassium carbonate in

3n1 Nime M heatﬁo to B ?)ux for 1 hour. nﬁi er cooling,

" e RNda g ot d.a bas £xtracted
' wer e

t he nl;ture was poured in 20

three™"times wWPPh3 each szQni eth$= acetate The combi ned ex

dri ed=wt~arhydeaus _pagnesi um su Shate. ?hé solvenz,gas evq&pgated and.
calumm chronatography usi ng

t he residue purified by a flash stiica—ge
j conpound was

/lll/l//lll /////niﬁii?“"

hexane/ et hyl acetate 8/ 2. e | e

18 55,0 S5.1 . 4.9 4.9 12,8 B

19 64.3 64.2 3.7 3.7 9.4 —
2e. $3.2 52.8 - 2.4 2.2 7.3 9.2—;
21 60,7 60.4 3.3 3.4 8.8 :.: )

([ :: 54.4 54.2 3.1 3.4 11.9 11.8
. 54.4 51.9 3.1 3.4 1.9 22.1
51.8 - 52,2 ‘2.7 2.9 11.3 11,1

25 58.4 58.2 " 4.0 3.9 12.0 12.0

:6 53.e - 83.5 3.3 3.4 16.7 16.6
27 48.6 48.9 2.9 2.7 15.1 15.0

:: 48.6 48.5 2.7 2.8 15,1 15.1
54.4 54.1 3.1 3.0 11.9 .11.6
| 3o 48.5 48.4 2.4 2.5 10.0 9.8

. :1 60,2 .60.3 5.7 5.3 23.4 23.0
3: 51.0 51.0 4.0 3.8 19.8 19.9

= 63.6 63.2 6.8 6.5 20.5 20.2.

: 65.0 64.8 7.4 7.4 19.0 9.1

5 54.7 84,7 5.1 5.1 17.7 17.6
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obtained as a white solid (1.1g, 66% of nelting point 78[err]. Exanpl es
18 to 56 By nethods anal oguous-tp4 that of exanple 17, the conpounds of the
general formula XX listed in table Illa were prepared starting from

i nternedi ates of the general fornula XX prepared as described in exanpl es.

" I Tomaonle ool oI | N
9 4to-16: TapTeTITTX =eat¥Fpre

m$éyi el d Noé2.4 62.2 6.5 6.5 21.4 21.2 ([err]©
( Hy==1t8 4w iiee-S3t Gttt POt = Bom i @) fr v wnwc s B b RS ==Y
05:17 39 196224 - chl oe@pYri d- 4'6.\8l 6.4 - pkaengsl oxy 21.3
Ogs " sa.s 53.4 4.8 4.8 18.4 18.1
39 64.2 64.4 7.1 7.0 - 19.7 19.7
40 65.8 65.9 7.6 | 7.6 . 18.3 8.1 S
a1 60.2 60.2 5.3 - 8.4 .7 15.6 15.6
42 66.8 66.5 5.9 - 6.0 12.3 12.2
43 66.8 '66.7 5.9 5.8 12.3 12.4
44 . 66.8 66.7 5.9 8.7 12,3 12.3
45 55.3 65.3 4.2 4.0 . 9.0 8.8
a6 60.7 60.8 3.2 . 3.2 8.8 9.0
47 60,7 60.9 - 3.2 " 3.3 . 8.8 8.8
48 53.9 §3.7 2.7 ° 2.9 ©12.6 12.5
49 59.5 59.5 4.4 4.3 - 11.6 11.6
50 53.2 52.9 3.4 - 3.2 . 10.9 10.6
51 6.4 56.5 3.6 3.6 - 15.5 15.2
52 47.8 47.6 2.5 2.3 10.4  10.4
53 46.6 46.6 2.3 2.4 9.6 9.4
{ 54 56.7 86.6 3.2 - 2.8 158 15.5

55 51.7 51.8 2.6 . 246 14.2 l4.0

56 49.6 49.5 . 2.6 2.4 - 10.8 11.0

i



§phen Joxy c(3)

20 2'-chloropyrid-4'-yl 3'" -CF[lerr]-4""-fluorophenyl oxy
71 29 21 2'-chloropyrid-4'-yl _ 55 - 2' "' -fluorophenyl oxy
79 32 - 14 - 22 1
'-Me-3 '-CF[err]-pyrazol -5 ' -yl ox 4''  -fluorophenyl oxy
95 25 23 1'-Me-3 Mﬁ%ﬁ%&&aﬂ;@ép 2" -fluorophenyl oxy
104_54 .24 1'-Me-3' -CF[err}-pyrazol -5 -yl oxy 2", 4

%) H(%) N(%)

und lc

57 $5.6 55.9 3.6 3.6 11.4 11.2
58 55.6 55.5 3.6 3.3 11.4 11.0
59 55.6 85.4 3.6 3.3 11.4 11.2
60 51.8 51.8 3.1 3.0 10.1 9.9

61 51.8 51.5 3.1 3.0 20.1  10.1
62 59.5 59.4 4.4 4.6 11.6 11.5
63 59.5 59.5 4.4 4.5 11.6 21.5
64 62.2 62.3 5.5 5.3 10.4 1 10.4
65 §3.2 53.2 3.4 3.5 11.0 10.8
66 59.5 59,4 4.4 4.4 11.6 11.3
67 48.8 49.2 2.9 2.9 10.1 ©. 10.3
68 59.5 59.5 4.4 4.1 11.6 11.2
69 53.2 53.0 3.4 3.3 11,0 11.0
70 53.2 53.3 3.4 3.4 11.0 10.8
71 53.0 52.7 3.1 3.0 10.9 11.0
72 50.6 50.6 2.7 2.9 10.4 10.3
73 50.6 50.1 2.7 2.4  10.4 10.7
74 61.7 61.7 3.7 3.4 8.5 8.1

75  51.8 51.6 3.1 3.1 10.1 10,0
76 71.8 “71.5 7.2 6.9 12.0 ‘11.8
77 61.7 61.8 3.7 3.7 8.5 8.4
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ra

25 1'-Me-3 '-CF[err]-pyrazol - yI oxy 2' ' - et hyl phenyl oxy
oil 40 26 1'-Me-3'-CF[err]- pyrazo -yl oxy 2'" -pyridyl oxy
135 42 27 1'-Me-3' -CF[err] - pyraz@l -5 -yl oxy
3''-chloropyrid-5""-yl oxy :
oil 32 28 1'- Me-3 '-CF[err]- pyrazol -5" -yl oxy 2'' -chloropyrid-6""
-yI y o . '
'%Z( 1' - RR=% - CF[ &4 T- pyr afoi?-5' -yl By 3 845 f | yor optENnyl oxy
66 ol 30 3 -61—“['%‘?7']"L 4"

1" -NVB-3 - L,FBeTTj p{razol ?‘f—juoxy

-1 9fr ophenyF x:§/

0i 17297 3T 01010 L RS \Y/ S EC B |1/ s I pyr d.LUI—-5 =YXy
oi 18%9 2 5448 - 3 556?[err] Bo¢razol -P+8:y| oxy 8 1" 8.3
' - NE-"3 g T-aZol - TO
85 8173 8 \e- 3 67.8ut M p¥rézol - 5 6. P oxy
-yl D
50 82 67.6  68.0 6.2 6.2 " -11.8 11.8
83 676 67.7 6.2 8.3 11.8 ©  11.8
84 64.3 64.3 5.7 5.4 21.2 11.0
85 " 91.2 71.4 6.9 6.9 12.4 12.0
- - -: . . - .
Example e(%) - H(®) . ; N(¥) -
86 - 59.5 59.4 4.4 4.2 116 116
87 52.5°  52.5 3.4 '3.6 1441 14.0
88 63.3  53.0 5.1 5.2 . 23.3 13.3
This:Sheet Has Been:Replaced
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34 1' -Me-3'-t- Butylpyrazol-5"'-yloxy = |"'-Me-3 ''-i-propyl pyrazol-5""-
yl oxy - 27~ oi |
99. 35 1' -Me-3'-CF[err] -pyrazol-5'-yl oxy "' -Me-3""' -t-Butyl pyrazol -
5" - yl oxy

oil 85 36 1'-Me-3'-M-pyrazol-5'- y|§%9mlﬁ-3- 1" - Me-3'

-i-propyl purazql -5'
oil 36 'Bdliple c(%) bot B(3). N(%)

- Me- 3 - _
oil 18 - BRI
89 - 28.7 28.7 . 2.0 . 1.8 5.6, 5.8
. T

90 55.0 4.8 4.9 fuii' 4.8 “12.8  12.8

91" . 55.6 . 55.6 3.6 - 3.7, . 11.4 13.2 -
92. - 55.6 85.3  3.6. 3.4 11.4 11.3

. 93 53.0 . 52.6 3.1 'ﬂﬂﬁeplo' 10,9 10.9
) 04 59.5 59.5 4 a2 11.6  11.5
95' 499 50.0 3.1 1446 14.4
96  58.5 8.1 4.0 7.3.8° 1200 11.9
97 65.3 65.4 4.2 7309 9.0 8.8
98’ 66.2  66.1 4.6 © T4 | 8.6 8.6
99 - 59.5 59.2 4.4j.ff_ff4;iJ . 11.6 11.4

Example 100

Herbicidal Activity
To evaluate their herbicidal activity, compounds according to

the invention were tested using as 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, Sinaps;is alba (M); sugar beet, Beta

. yulgaris (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
formulation of the compound onto the soil in which the seeds of the

plant specied mentioned above had recently been sown. The

This Sheet Has Been R
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38 1'-Me-3 '-CF[err] -pyrazol-5'-yl oxy 1''-Me-3""'-i-propyl pyrazol -5

yl oxy oil 42 39
both 1' -Me-3"-i-propyl pyrazol -5 ' -yl oxy
oil 44 40 both 1'-Me-3'-t-Butyl pyrazol -5' -yl oxy

oil 33 41. 1'-Me-3'-t-Butylpyrazol-5-yloxy 2''-chloropyrid-4'"'-yloxy
oil 78 42 1'-Me-3' -t-Butylpyrazol -5 =wlgoxy 4'' -fluorophenyl oxy
oil 82 43 1' -Me-3'" -t-Butylpyrazol-5-yloxy 3'' -f]|uorophenyl oxy
oi | 82 44 1Postyensrgence fgsHT ARvakad 5ve \AYBSS of eest._¥iz;or tpieAiAnshy
oil 53 45 2and @ah0aORYFdyltdstsy)| OKY the soil dredch ced®s HepbeilylifiXyhich
8: : gg 46 Ztﬁé: r]«.'e(e)clif)ip rllaPa-n%s -(}Q %Z above sl:'ecic-:sélwefejc lglil'gvgior!%hvevgél ld(:.)')éx\/ched
" with a liquid formulation containing a compound of the invention,
and in the foliar spray tests the seedling plants were sprayed with
such a formulation.
The soil used in the tests was a prepared horticultural loam.
The formulations used in the tests were prepared from
solutions of the test compounds in acetone containing 0.4% by
weight of an alkylphenol/ethylene oxide condensate available under
the trade mark TRITON X-155. "These acetone solutions were diluted

with water and the resulting formulations applied at dosage levels

10

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
15 foliar spray test, and at a dosage of level equivalent to 10
kilograms of active material per hectare in a volume equivalent to
approximately 3,000 litres per hectare in the soil drench tests.

In the pre-emergence tests untreated sown soil and in the
post-emergence tests untreated soil bearing seedling plants were
20 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 0 indicates growth as untreated control, a rating

25 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 III below, in
which the compounds are identified by referemce to the preceding
examples. Absence of a numeral in the Table indicates a zero

30
rating, an asterisk indicates that no result was obtained.

35
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47 2' -chl oropyri d-4' -yl oxy

oil 36 48

62. 54 49 1'-Nb-S'-CF[err]epyrazol-g

"' -di met hyl phenyl oxy

3II

-fl uor ophenyl oxy

both 3'-chl oropyrid-5'-yl oxy

"-yl ox
oY o

88 70 50 1' -Me-3'" -CF[err]-pyrazol-5 "'-yloxy

oo

r~ o~

™~ DO

vy o~

- chl or ophenyl oxy
41 51 1 _Ne_g--CF[‘%rrT’-‘bxjrﬁzﬁl
' - ni tr ophenyl oxy @
© | oo
103 55
-CF[err]-pyrazol -15 ggl 0¥~
e
0.3 | < e
-~
[
g
vel=e
2o
Ma | on
®|oo
N
Hl o
©“ | ww
o0
w| o
g=| =
la..
] o~
-
<
O | v~
>
e O
Q| o~
9 o
&
N
=| o
8 o
o
25|~
ax
w L |
m
o v ~
£
N
"]
ME o~
(=]
-t
=) O
o]
g
0O w
4
o
O}
- 0 «©
ol
[
w
- o™~
N
= AN ]
o
g .
5 )
[« X1
2. O
E -
S K-
————— . ————— o m

I
|
i

: This Sheet Has

Ly

e | By
oo | oo
N P e INely
~e~ | o
~o | o
o | oo
v ~in
wow | ~©o
0w | ow
oo ]| oo
oo | oan
(-] 0 o
M~ O ™~~~
R N~ o o
™~ WO ™~ O
l\\o. X0 M~
N | v
- —t
o ~
~ o
~ <
n ~
© @
™~ M~
0 0
- <

3'',4
3 -methyl-4""
~p | ~ vy Jae o
colen o] oq;
U erhernd Y o | 0o
[~ - 3 v N [ Y- QO
~ P~ T -4 LY-207,) [« N -]
oo lon|ow ]| oo
N | ~Nn]oNn ] oo
vn |na | ne |oo
0o | ~w | ®o | N~
oo loan]loan] no
©ww|{ww | vy | ~v-
oo |wo |~~~ no
~e~]~~jJo~] 0o
ww| wow | we | 0
~wvm |nes|lon | A0
vo |~ | ~0o ]| vo
Nt it | ] e
* o ] o
* (Yo} -] o
* n © <
* o~ =) o
* [¥-} r~ o
* ~ [ e}
x < ~ o
* ~ ~ (=]
wm O [ ©

52

1'-Me-3

PS26/TS8005.TAB



S

92 27 53 1'-Me-3'-CF[err]-pyrazol -5
- chl or ophenyl oxy
70 68 54 1 '-Me-3'-CF[err]-pyrazol-5
91 71 55 1'-Me-3 '-CF[err]-pyrazol -5
3'"-chloro-4""'-oyanophenyl oxy
95 16 56 1'-Me-3'-CF[err]-pyrazaP-5
-chloro-4""- quorophenonxy
76 65  Abbreviations, mathyL
I sopr opyl CF[err] tr|f
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Exanpl e Rl err] Rl err]

np vyield No

([err]©O (%9 57 1'-Me-3 "-CF[err]-pyrazol-5 "'-yloxy

3' " -fluorobenzyl oxy

oi | 68 58 1'-Me-3'-CF[err]-pyrazol -5 -yl oxy 4' ' -fl uorobenzyl oxy

oi | 44 59 1'-|Ve-3'-CF[_err]-p_yrﬁzq_I-S'-yI oxy . 2''"-fluorobenzyl oxy

oi | 33 60 1'-Me-3'-CF[err]-pyrazol-5"-yl oxy 4'' -CF[ err]-benzyl oxy

oi | 43
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17 61 1' -Me-3 '"-CF[err]-pyrazol -5 '-yl oxy 3"-CF[efr]-benzonxy
oi | 1s38005 @&t 1' -Me-3'-CF[err]-pyrazol -5 -yl oxy

4' ' - met hyT benzyl oxy ——
oi | 39 63 1 '-Me-3 '-CF[err] -pyrazol-5 '"-yloxy 2'

T IIIIIIIHIIIIHIIIHIIIIIHIII

4'' -tert.-butyl benzyl oxy

oil - 35 65 . 1'-Me-3 -CF[err]-pyrazol -5 -yl oxy 3 chlorobenzyloxy
oi | 36 66 1'-Me-3' -CF[err]-pyrazol -5' -yl oxy 3' "' - et hyl benzyl oxy
oil 41 67 1'-|\/e-3'-CF[err]-pyraz-CO-ﬂ‘—5-'-I—§1!—%xy 2''6""
-dichlorobenzyloxy
110 raz ' -yl ox ._ [err]-methyl benzyl oxy
oi | 29 % I@E‘b?ltﬁ%gr r‘%ng a284E %‘e ¥°y"’lmb‘¥§/ I:- g - chl or obenzyl oxy
)n
7 1

A—X N ! X—B

wherein X represents an oxygen or sulphur acom; & represents an
optionally substituted 5 or 6 membered nitrogen-
containing heteroaromatic group; B represents an optionally

5 substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl,
alkynyl, aryl or aralkyl group, or one of the meanings for A; R
represents a halogen atom or an alkyl, haloalkyl, alkoxy, alkylthio
or dialkylamino group; and m represents 0, 1 or 2.
2. Compounds as c}aimed in claim I wherein A represents a pyridyl

10 or pyrazolyl group optionally substituted with a halogen atom or an
alkyl or haloalkyl group. '
3. Compounds as claimed in claim 1 or 2 wherein B represents a
phenyl, benzyl, pyridyl or pyrazolyl group optionally substituted
with a halogen atom or an alkyl or haloalkyl group.

15 4. Compounds as claimed in claim 1, 2 or 3 wherein each of the
groups A and B, except when B is aralkyl, bears a substituent af
the 3 position. .
5. Compounds as claimed in claim 4 wherein each of A and B is
substituted by a chlorine atom, a methyl group and/or a

20 trifluoromethyl group.
6. Compounds as claimed in claim 5 wherein A represents a
2-chloro pyrid-4-yl or l-methyl-3-trifluoromethyl pyrazol-5-yl
group, and B represents a 3-trifluoromethylphenyl or benzyl group

or one of the meanings for A.

25 7. Compounds as claimed in any one of the preceding claims
wherein X is oxygen and m is O.
This Sheet Has Been R.
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0l 63 70 1'-Me-3 '-CFlerr]-pyrazol-5 '-yl oxy —2*—chl or obenzy! oxy
oiI 57 71 1'-Me-3' -CF[err] -pyrazol-5"'-ylo

B oo AN

-trifluorobenzyloxy

1 '-Me-3"-CF[err]-pyrazol -5' -yl oxy 2''-3;|°-,4 """ -trifluorobenzyl oxy
55 25 74 2'-ch|oropyr|d 4' -yl oxy 4'' -fluorobenzyl oxy
oi | 6 75 8- 1' Coptpognds @g[dafiped)inclgiinsl apdospecifically named herein.

[err]-CF[err] -9enzytddey¥s for the preparation of compounds as claimed in claim 1
75 67

wherein A and B are the same which comprises reacting a

2,6-dihalopyridine of formula II

)a

T . (II)
Hal Hal

10

with at least a twofold molar excess of a metal salt of an alcohol
or thiol of formula AXH, the symbols R,'A, X and m having the
meanings defined in claim 1 and Hal denoting a halogen atom.
10. Process for the preparationof compounds as claimed in claim 1
13 wherein group B is different from group A, which comprises reacting
-a 2,6-dihalopyridine_of-formula I1 with at most an equimolar amount
of a metal salt of an alcohol or thiol of formula AXH, followed by
further reaction with at least an equimolar amount of a metal salt
of an alcohol or thiol of formula BXH.
20 11. Process as claimed in claim 9 or 10 in which the reaction(s)
is carried in a polar organic solvent.
12. Process as claimed in claim 9, 10 or 11l in which an alkali
metal salt of the alcohol or thiol is reaéted at elevated
temperature with the dihalopyridine.
25 13. Process for the preparation of compounds as claimed in claim 1
wherein group B is different from group A, which comprises reacting

a halopyridone of formula III

30
(III)

Hal

with a halide of formula B Hal, wherein each Hal denotes a halogen

//WI///III/////I/ i~



e 18 -
oi | 51
oi | 27
oi | 55
oi | 52
oi | 34
oi | 33
oi | 41
61 50
5
10
15

76 1'-Me-3' -t-butyl pyrazol -5 -yl oxy 2"-%{—h¥Lbenz;d\QL_

77 2'-chloropyrid-4 '-yloxy 2' ' -fluorobenzyl oxy

78 2 '-chloropyrid-4' -yloxy 3' ' mnmmmjmu

79 2'-chloropyrid-4 '-yloxy 2' M”m

80 2'-chloropyrid-4 '-yloxy3s - 2" 4 © di'f.| Yor benzyl oxy
81 1'-Me-3' -t-butylpyrazol-5"'-yloxy 4' " -fluorobenzyl oxy

8acor, -fvbl@edt by utept phomawdth B metaloxalt 8f'an hlewrdbenzplioky
83f form¥Bs dxu t-butylpyrazol -5 -yloxy 2' '-fluorobenzyl oxy
14, Process as claimed in claim 9, 10 or 13 substantially as
hereinbefore described, with particular reference to
Examples 1 - 3.
15. A compound as claimed in claim 1, whenever prepared by a
process as claimed in any one of claims 9-14.
16. Herbicidal composition which comprises a compound as claimed in
any one of claims 1-8 or 15 in association with a carrier and/or a
surface-active agent.
17. Method of combating undesired plant growth at a locus, which
comprises treating the locus with a compound as claimed in any one
of claims 1-8 or 15 or a composition as claimed in claim 16.
18. Use of a compound as claimed in any one of claims 1-8 or 15 in

combating undesired plant growth.
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84 1' -Me-3 '-t-butylpyrazol-5-yloxy 2'',4'' -difluorobenzyl oxy

oil = 22 885 PET-Me-3'-t-butyl pyrazol -5' -yl oxy benzyl oxy

oi | 29 Exanples 86 to 88 By a nethod anal oguous to that of exanple
17, further conpounds of the general fornula XX were prepared and are
listed in table Illc. - 35 - Table Illc [err]

- 19 -

ABSTRACT

HERBICIDAL HETEROCYCLIC-SUBSTITUTED PYRIDINES

Herbicidal pyridine derivatives of the formula

)a
/ I

A—X—\ I x—s

wherein X represents an oxygen or sulphur atom; A represents an
optionally substituted 5 or 6 membered nitrogen-

containing heterocaromatic group; B represents an optionaily
substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl,
alkynyl, aryl or aralkyl group, or one of the meanings for A; R
represents a halogen atom or an alkyl, haloalkyl, alkoxy, alkylthio
or dialkylamino group; and m represents 0, 1 or 2.
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Exarrple-; Rlerr] Rlerr]

"~ yield (errQ (% 86 1'-Me-3 ' -CF[ert ] %Z%(EE%EW BIRETS  SG
FF' phenyl et hyl oxy oi | 87 1'-Me-3 '@’F’f*?“‘ﬁ/%ﬁig? Rﬁggé( 7
2' "' - propi nyl oxy 88 -1 -I\/E-B*“ ] §'paged oxy
tert p bgt y?/oxy' THIS %ET HASLI,?BCEN Exanpl g _89 E;“'I@Y"%$)atﬂa§?ﬁ of- to paged.....
2. 6- Di br ono- 4- nelt hy+ pREPENGED To a sol utiprfigibstiact  : paged %.to paged ..
2-met hyl - 2-chl oronmet hyl oxi rane (50 g; 0.47 no}) in 23ml of concentrated
hydrochloric acid ) at ice-bath tenperature was BAWBAOR RESEIME _I“c_{ﬂﬂn@!-f _______
sodi um cyani de (27.4g; 0.56 nol) in 23mL of hydroenTorrcacid: Af-t-er
stirring for 10 hours at tIHERBICIDAEIHETERECYCLDE- SUBSTI TUTEDPYR IDIRES\VAS
warmed up to 40[err]C. To this a solution of potassium cyanide (33.8g;

0.52 nol) in 50mM water

The present invention is concerned with certain
2,6-substituted pyridines, their preparation and use as herbicides.

Pyridines and pyridine derivatives have many uses, for
example, as pharmaceuticals, pesticides (herbicides, acaricides,

5 anthelmintics, bird repellants), feed supplements, solvents,
reagents, intermediates, and chemicals for the polymer and textile
industry. Various 2,6-diaryloxy- or -diarylmethoxy-pyridine |
derivatives have beén investigated for such uses, the compounds

often having additional substitution of the central pyridine ring.

10 The dibenzyloxy analogue of 2,6-diphenoxy-pyridine, in
addition to being mentioned in JP-A-63250324, EP-A-180188 and J.
Med. Chem, 10(2), pages 320 to 325, all medical research

15

20 Appllcants copendlng European Patent Application 92304795,
filed 27th May 1992, (ref. T.1l632 EPC) describes how certain
substituted forms of 2,6-diphenoxypyridine and 2,6-dibenzyloxy-
pyridine, and also the related asymmetric 2-phenoxy-6-benzyloxy
pyridines, have a spectrum of herbicidal activity significantly

25 different from the unsubstituted analogues in possessing .
post-emergence action against-both grass-type plants and also
broadleaf plants. Certain of those compounds-are known per se, and
said application claims their herbicidal aﬁplication.

It has now been found, and forms the subject of the present
.30 .invention, that good herbicidal activity is also present in
'rglated, novel pyridine derivatives having ﬁitrogeﬁ-conta?ning_
I SRS REPLACEMENT SHEET
This Sheet Has B

Ul [

Id




was added. The reaction mixture then was warmed to 50[err]C and stirred for
4 “ hours. After cooling, the mixture was brought to ph 7 and extracted
three tines wi th 150m ethyl acetate. The conbi ned extracts were dried.
wi t h anhydrous magnesi um sul phat e. Removal of . the solvent in vacuo
afforded 1, 3-di cyano- 2-net hyl - 2- hydr oxypr opane. (56g, 96% . The whol e
amount was added carefully to a 33% sol utipn of hydrogen brom de I n
glacial acetic acid at ice-bath tenperature. The reaction m xture was
stirred fo?-"—gﬁéla-y% at anbi ent tenperature. The sol vent was renoved in
vacuo and the residual brown oil brought to ph = 12 with a 10 rml ar aqueous
solution o sodlgj{n hydrogl de,
with 100m qre. |ne ThI hed an ydr ous
nmagnesi um and the solvent. was renoved in vacuo.to. aftord
6- am no- 2- by ognwghgkpxrsmlnqo of 50Q) .0faismuceoyaiales Incrpst akt s of
Mel ting pokiya@8te N, N ainetii foraaitae und nesy {oosarad pokashiumertbatsp
wi t hout f uc;ighaade;msufg ¢atdsmmol) of Temethgl-BrEridlneronettiydnsdidroxy-pyrazéle
6- am no- 2- b me- geavepéniiions iwbiide hesBingothe pixtyre tﬁo'r'eﬁlu?‘rf‘-"rl'bd%ﬁ‘rsv\é‘%r and
43g concentiwmst édtemlliﬁﬁuhememltaea’?r?’@éswﬁ 15 !‘%ﬁ A given a

a the residue 8

o as pended
sof ut 0 ORSERT P FHR LTI SIS T s with aoons: ever,

separated, and the solvent was removed in vacuo.
Flash silica gel column chromatography using hexane/ethyl acetate 8/2
afforded Sg (38%) of a yellow oil.

Examples 10 to 163

By methods .analoguous to that of exa.mple 9, the following" intermediates of
the general formula XX have been prepared (tabla II): .

Table IT
~
l
X 1
HAL N R
Example . R
No
10 1¢,3’-dimethylpyrazol-5‘-yloxy
) 11 1/-methyl-3* -te_rt.-.-butylpyrazol-s r~yloxy

12 - 1’/-pmethyl-3’/-ethylpyrazol~5/-yloxy
13 - 17 -meths}l-a '—isozircpylpyrazol-s {-yloxy
14 - 1’—ethyl-3/-trifluoromethylpyrazol-5 -yloxy
15 2/~chloropyrid~4’-yloxy

i8 . 3’~chloropyrid-5/~yloxy
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-'20 - 20mM  water. After 2 hours the reacti'on m xture was warned to

60['err]C and stirred for further 60 minutes. After cooling , the mixture
was extracted with 200m of dichloronmethane. = The .solvent was renoved in
vacuo and 2-brono-4-net hyl - 6- hydr oxypyri di ne. (20g, 569 was obtai ned as
colourless crystals of nelting point 152C,5 _This was mixed with 24g

phosphoryl brom de in 100m br onof or me and eat ed to reflux for 3 hours.

After cooli tr}‘e eaction m xture was hydrolyzed carefully with an 50%
agueous sol%g*%lw—é‘%—‘ =sodi um hydr oxi de and extract ed 2 tines vvith 100n

di chl or onet, at solygent L L MJE uct
purified b%mga gel col umnm chr omat ogr apny usSi ng hexane

acetate 7/3. 2 ,6-D bronp-4-rmet hyl pyridine (6.9g, 25% was obtained as as
a.colourl ess sabikeinal mifti n@g.pognt (dlpes r] Goxr) Fr20 086~ (190méthyd93
Successi Ve trifticerenathyl pyccrodi+-S1ryil axy )pyoicdtdel  repardd as adsazaberx anxaspte and

17 to 2; 6- @)broBdgdehesphy ! Pi0085 L) pREDAF Y (6 00SS sl hastassienaoqxibendty

gave COHDOGHC@]-OFfN'mBe PMPMSah%EdﬂQewlm doriktodrin table IV.

Table |V .After cooling, e mixture was poured in 20ml g@ T and the: agueous layer
“was extracted three times with -each 20ml ethyl acetate. The combired
extracts were dried with anhydrous magnesium sulphate. The solvent was
evaporated and, the rasidue purified by =a £flash silica gel column
chrormatography using hexane/ethyl acetate 8/2. The title. compound was
obtained as a wh:.te solid (1.l1g, 66%) of melting point 78°.

Examples 18 to 56
By methods analoguous to that of eximple 1‘f, the compounds of the general

formula XX listed in table IIIa were prepared starting from:intermediates
of the general formula XX prepared as described in examples. 9 to 16.

Q
RTNy 8?
Evanmple RrR* . R? ,mp° yield
No. - _ e)__(%)
8 17=Me=3'~CF,~pyrazol~5/-yloxy. . -‘cyclopentyloxy
o : T oll 36
19 2’-chloropyrid—4‘-yl ' phenyloxy
- - . oll 14
20 2/-chloropyrid—47/~-yl B . 377-CF,~4’’-£luorophenyloxy
s - . 71 29
21  2’-chloropyrid-a’-yl ‘27 t«fluorophenylory
. , . 79 32

REPLACEMENT SHEET

22 JUL 1996




3

Exanpl e , R err] np
yield No.
[err]C (9 90 both I'-Me-3'-CF[err]-pyrazol -5 -yl oxy
(W.396407) : 93 52 .
91 1'-Me-3' -CF[err]-pyrazol -5" -yl oxy 3' "' -fluorophenyl oxy (CL370022)
68 22 92 1 '-Me-3-CF[err]-pyrazol 534y} oxy 2'" -fluorophenyl oxy
(CL370023) - : 67 27
93 1'-Me-3 '-CF[err]-pyrazol-5 "-yl oxy 2'", 4 ' -difluorophenyl oxy

.4 21

(CL370024) - WA
94  1'- Me- 32 RS8P pFFapsrazl-5f vy 2‘"‘?%%?591’%%}@%& (CL370025)

91 11

23 '1'-He—sﬂ-CFg-pyrazol-S'-yloxy 2/ /~£luorophenyloxy
' _ 104 54
24  1/-Me-3’/-CP,~pyrazol-5/~yloxy 274,47 1-difIuorophenyloxy
) o8 58
25 17-Me-3 /~CFy-pyrazol-5/-yloxy - 27 {~mathylphenyloxy
) . ' odl 40
26 ~1/-Me~3'~CF,-pyrazol-5’-yloxy’ 27 *=pyridyloxy _
o . A38 42
27 1f¢-Me-~3!~CFy~pyrazol-5’-yloxy 3/ ¢t~chloropyrid-5//~yloxy
) oll 32
28 1’=~Me-3/~CP,~pyrazol-5’-yloxy 277-chloropyrid-6//—yloxy
ol 27
29 1/=Me~3/~CF,~pyrazol=5/-yloxy 317/-gluocrophenyloxy
. . 66 51

3¢ ;-cr,44 ? /-flvorophenyloxy

30 1/~Me~3’~CF,~pyrazol-5/=yloxy -
oil 29

31 both 1/«Me-3/-Ma-pyrazol-5/=yloxy .
’ ol 49

174=Me=3"-Me~pyrazol«=5‘‘~yloxy

32 1/-Me~-3’ -cr,-pyré.zol—s f~yloxy
. ’ 85 73

14 7-Me=3’=~Me-pyrazol-5/f-yloxy

33  1’-Me-3/—~t~Butylpyrazol—-5’-yloxy
: oil 50

1/ /=Me~3’‘~i-propylpyrazol=s‘ /-

Y 1/ -lie—a ¢ ~t~Butylpyrazol-5’-yloxy
. yloxy

oil 90

35 1/-Me-3!-CF,~pyrazol-5 '-ylox'y 177~Me=~3’’-t~Butylpyrazol-=54*-~

yloxy
oil 85

1¢/7=Me~3/=i-propylpyrazol~5¢7/~
yloxy

36 1’=Me~3‘~Me-pyrazol-5‘-yloxy
cil 36
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- 21 - ., 95 1'-Me-3 '-CF[err]-pyrazol-5 "'-yloxy 3
"-chloropyrid-5 '-yloxy (CL370026)

64 20 96 1'-Me-3' -CF[err]-pyrazol -5' -yl oxy phenyl oxy
(CL370029) oil 37 97
2' -chl oropyrid-4'-yl oxy phermyRkéxy (CL370030)
oil 17 98 2' -chloropyrid-4 "-yl oxy 2'" -met hyl phenyl oxy
(CL370031) _ — o oil__ 13
99 1'-Me-37-CF[err]-pyrazobpobh -1y-Rss 1 ~EthylpyrRe1Zy Loy o\ 396406)
oil 66 ) oil 18
38 1’~M¥e~3’~CF,-pyrazol-5’/-yloxy 127-Me~37" ~i~propylpyrazol~s’s-
yloxy )
oll 42
3s both 1/~Me-3/-i-propylpyrazol—-5/-yloxy
: oll 44
40 ‘ . both 1’-Me-3’/~t-Butylpyrazol~5/-yloxy
. . oil 33
41  1’-Me-3’~t-Butylpyrazol~5‘-yloxy 2‘’/-chloropyrid-4//-yloxy
) oil 78
42 17-Me-3’-t-Butylpyrazol-5’-yloxy = 4//-fluorophenyloxy )
- ' oll 82
43  1/=Me-3/~t-Butylpyrazol=-5‘-yloxy 3’’~fluorophenyloxy
) ~ v, oil 82
44  1/-Ma~3/-t-Butylpyrazol-S5/-yloxy 2’‘~fluorophenyloxy
: . oil 53
48 2 '-chloropyrid-df' ~yloxy 2/¢~pethylphenyloxy
. oil 32
46 27 —chloropyrid% ’ -yloi:y 4t ’~fluorophenyloxy
: oil 35
47 2’-chloropyrid-4f-yloxy . 3/ ¢=fluorophenyloxy
. oil 36
48 both 3/-~chloropyrid~5’~yloxy
’ ' 62. 54
49  1’/-Me-37~CF,~pyrazol~5‘-yloxy 3¢/,47/~dimethylphenyloxy
' 88 70
50 lfune-af—cs',-z':yrazdl-S' -yloxy  3/f-pethyl-4’’-chlorophenyloxy )
- B2 41
51  1’-Me~3!-CF,-pyrazol-5’-yloxy 37/-methyl=4’’-nltrophenyloxy
103 55
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b}

ANALYSI S Exanple | H( %

N('b'/() NO. Cal c. f ound cal c f ound cal c found 1
53.9 . 53.7 , 2.7 .3.0 12. 6 12.4 2A 37.3
36. 8 2.2 2.0 13.0 13.2 2B 50. 6 50. 8
2.7 2.7 . 10.4 10.6 3A - 16 -54.6 54. 7 3.8
3.6 5.3 5.3 3B 51.1 51.1 . 3. 2. 3.1
5.0 4.8 __3C 65..3 65.2 4.2 .. . 3.9 ] 9.0
9.1 52 1¢~Me—3/~CP,~pyrazol-£¥yidky 10 83¢f tabiRphoropflenyrony °28- 4
58. 0 4o a7 REEHTOY v 19 5% [ -t

53 1’=Me=3?~CP,~pyrazol-5/-yloxy 377/-CPs~4'’’~-chlorophenyloxy |

' : 70 68
54 1’-=Me-37 -cz'.—pyrazol-;s ‘-yloxy 3¢ ~gyanophenyloxy
. ' -5 § 71
55 1/=Me-3 '-cr,-pyrazol-s_'-floicy o 3¢ /-chloro-4’’~cgyanophenyloxy
T . 85 16
56  1’/-Me-3’~CF,-pyrazol-5‘=yloxy 37 7-chloro~4’ ’~fluorophenyloxy

76 ‘65

Abbreviations: Me = methyl, t-Butyl = tertiary butyl, i-propyl = isopropyl ‘
CF, = trifluoromethyl ’

_ Exanples &7 to 85

Following procedures analoguous to .examples 17 to 48, the following
compounds of the general formula XX listed in table IZIb were prapared.

]
R1 \I( gz
Example R* r? mp' yield
No — {°c) {%)
57  1/-Me-3/—CF,-pyrazol-5’-yloxy 3/7-fluorobenzyloxy
* oll &8
58 1¢/~-Me~3/-CF,~pyrazol-5’-yloxy 47 *~rluorobenzyloxy -,
. ’ oll 44
59  1f=Me-3/~CF,~pyrazal-5°~yloxy .-2!7=fluorobenzyloxy
: ' . : oil 33
60  1'-Me-3/~CF,~pyrazol-5/~yloxy - 47 '-c?,—benzyloxy

oll 43




55.7
48. 7
3.7

C(%
f ound
45. 7

44. 2 44. 3 2.7 2.8 17.2 16.7 6
55.7 2.7 2.5 7.6 7.3 7 48. 6
2.7 2.8 15.1 14.9 8 64. 3 64. 2
3.7 9.4 9.2 .
Exanpl e 9 Exanpl e
H( %9 -17 - N% No cal c
calc f ound calc found 9 46. 0
2t 2.5 161 Ja.0
§1 1/-Me-37~CF,~pyrazol~5’=-yloxy 3’ 7~CP,~benzyloxy
_ ol 3s
62 1'—Me-3'-cr;-pyrazol-S'—yloxi 4’ ‘~pmethylbenzyloxy
oil 39
63 1'-Me-3'-CT;fpyrazol-5'~ylox§' "2"-methy1benzyloxy
. oil 39
64 ~ 1l’-Me-3‘~CF,~pyrazol-5/-yloxy’ . 4% 7=tert.-butylbenzyloxy
) : . oil 35
65 | 1';He-s'-ct;-pyrazol-S'-yloxy' .37/-chlorobenzyloxy
' . . oil 36
66 17~Me-3’-CFy-pyrazol-5’-yloxy fS"-ﬁethylbenzyloxy .
T e oil -~ 42
67 1/-Me-37-CP,~pyrazol-5f=yloxy - °° 2'4,6"-d1chlorobenzyloxy
: : . 110 67 ..
68 1'eMe-3'-cr;—pyrazol-s’-floxy' '&-methyihenzyloky )
* %t _' . . . oil 50
69 i'-ﬂe-s'-cm;-pyfazol~5'—yio§y . 4f?l=chlorobenzyloxy
. oil 63
70  1¢-Me-3’-CF,~pyrazol-5/-yloxy 2’ t=chiorcbenzyloxy
_ L oil | 87
71 1/~-Me=~3’/-~CF,~pyrazol-5’-yloxy 2¢¢,477-3iflvorobenzyloxy
N olil 20
72  1’'-Me-3/~-CFy-pyrazol-5/-yloxy 271,442 5 'triflnorobenzyloxy
_ . e - 68 20
73  1’-Ma-3’~CF;~pyrazol-5’-yloxy -é{{,a'i,4"—trifluorobenzyloxy
. ’ : ) 55 25
74  2‘-chloropyrid-4/-yloxy 47 r—fluorobenzyloxy
) : oil 6
75 1/-Me~3’/~CF,~pyrazol-5/~yloxy - a~CFy~benzyloxy _
75 67
T CurET |
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ex. 10 to 16 cf Table II 10 58.0 58. 1 4.9

4.7 ' 20. 3 20.4 11 62. 6 62. 8 6.5
16. 9 16.6 12 59.7 ' 59.3 55 53
19.0 18.6 13 61.3 61.2 6.0 6.0
17.9 17.8 14 48.0 _ é%._? 3.3 3.1
15. 3 15.5 15 53.5 .4 2.7 2.4
12.5 12.1 16 ' .. 93.5 53. 1 2. 2.4
12.5 761 2. J.O' ~Me~3/~t-butylpyrazol—-s/~yloxy 2‘¢ -methylbenz'yl%g( T. Exanp l'e 17
oil 51
77 2 '—chioropyrid—4 '—yioxy | - 27 !~fivorobenzyloxy
oil 27
78 2’-chlioropyrid-4’~yloxy 3/7~fluorcbenzyloxy
. - oil 85
79 .2¢-chloropyrid-47-yloxy 2¢/-methylbenzyloxy
. oil 52
80 2 ¢—chloropyrid-4/-yloxy 21+ ,4?7-difluorobenzyloxy
' - oil 34
81 14-Me-3/-t-~-butylpyrazol-5’~yloxy 4’’-fluorcbenzyloxy
. ' ' oil 33
82  1/-Me-3/-t-butylpyrazol=5’~yloxy 37/-flucrobenzyloxy
. . . . oil 41
83 1f=Me~3/~t~butylpyrazol-5 '-yl:oxy 2¢7-fluorobenzyloxy
61 50
84 1/-Me~37-t-butylpyrazol-s’-yloxy 2’7,4?’/-difluorobenzyloxy
- ' oil 22
85 1’=Me-3’~t-butylpyrazol-5/-yloxy benzyloxy
cil 29

Exany leg 86 to 88

By a method analoguous to that of examplg' 17, further compounds of the
general formula XX were prepared and are listed in table IXIIc. i

Table IiIc
/ I -
N

R1 N RZ




Exanpl e C(% : N(% No. cal c.

f ound cal c. f ound cal c found 17 57.3 57.1 3.6
3.8 12.5 12. 3 Ex. 18 to 56 cf table
I1la 18 55.0 55.1 4.9 4.9 12. 8 12.6 19
64. 3 64. 2 3.7 3.7 -4~ 9.2 20 53.1
52.8 2.4 2.2 7.3 7.4 21 60. 7 60. 4 3.2
3.4 8.8 8.7 22 54.4 54. 2 3.1 " 3.4
11.9 Exaugle 23 54. 4 g* 53.9 3.8 3.4 mp  yidrd
12.1 24 XNao_ 51.-8 522 2 7 2.9 11. Br-m k. 1 25
58. 4 58. 2 3.9 "12.0 12.0 26 - 53.6
53.5 $53 1“”*-’3"5?:-?%&%-#'-?1%' 16. 6 1/‘-phenylethyloxy oil 39

87 1/-Ma-3 '-c?,-pyfazol—S'-yloxy: | 2!7-propinyloxy 57 1e

8.8 . 1¢-Me-3/~CF;~pyrazol~5'/~yloxy ~ tert.-butyloxy oil = 77

Exeunple 89

8 + 2_ -~ OMO = a

To a solution of 2-methyl-2-chloromethyloxirane (50g; 0.47 mol) in 22ml of
concentrated hydrochloric acid ) at ice-bath temperature was added a
solution of. sodium cyanide (27.4g: 0.56 mol) in 23ml of hydrochleoric acid.
After stirring for 10 hours at that temperature, the reaction mixture was
warmed up to 40°C. .
To this a solution of potassium cyanide (33.8g:; 0.52 mol) in SOm) water
was added. The reaction mixture then was warmed to 50°C and stirred for 4
hours.
After cooling, the mixture was brought to ph 7 and extracted threé times
with 150m1 ethyl acetate.
The combined extracts were dried with a.nhydrous nagnesiunm sulphate.
Removal ©of the .solvent in vacuo afforded 1 s-dicyano-z-methyl-z-
hydroxypropane ¢ 56g, 96%).
The whole amount was added carefully to a 33% solution of hydrogen bromide
in glacial acetic acid at ice-bath temperature.
The reactlon mixture was stirred for 3 days at ambient temperature.

. ... The solvent was removed in vacuo and the residual brown oil brought to ph
12 with = 10 molar, aqueous solutién of sodium hydroxide.
The alkaline solution was extracted 3 times with 190ml ethyl acetate. The
combined extracts were dried with anhydrous magnesium sulphate and the
‘solvent was removed in vacuo to afford 6-amino—-2-bromo-4~methylpyridine
(569, 66%) as colourless crystals. Melting point S9°C.
This compound was forwarded to the next step without further purification.
To a strirred solution of 6-a:uino-z—hrcmo-4-methy1pyridine (45.2g; 0.24
mol) in 2100ml water and 43¢ concentrated. sulphuric acid at ice-bath
tenperature was given a solution of sodium nitrite (13.2g; 0.19 mol) in

ﬁ:ﬁf&fﬂfﬂf SHEET
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i .

27 , . 48.6 48.9 2.7 2.7 15.1 15.0 28

48. 6 48. 5 2.7 2.8 15.1 15.1 29 54. 4
54.1 3.1 3.0 11.9 11.6 30 48. 5 48. 4

2.4 2.5 10.0 9.8 31 . 60. 2 . 60. 3 57

5.3 23. 4 23.0 32 5128 - 51.0 4.0 3 8

19.8 6

202 34 g siinditer Bbaire thedeluion aficfre was picgee <o o iy
o°4. 7 -Kket coolifg,l the mixbBurh was exir?acZed with 120081 of dAichicromethane.”

- 24 - The -solvent ‘was removed in vacuo.'znd 2-bromo-4-methyl-6-hydroxypyridine

{(20g, 55%) was- cbtained as colourless orystals of melting point 1s2°c. .
This was mixed with 24g phosphorylbromide in 100ml bromoforme and heated
to reflux for 3 hours. )
After cooling the reaction mixture 'was hydrolyzed carefully with .an 50%
aqueous solution of sodiun hydroxide and extracted 2 times with' l00ml
dichloromethane. The solvent was removed in vacuo and the crude product
purified by £lash silica gel column chromatography using hexane/athyl
acetate 7/3. ,s—nibromo-4-methylpyridine (6.9g, 28%) was obtained as as
a. colourless s0lid of welting point 77°C.

Examples 90 to 99

Successive conversions according to procedures outlined in examples 9 and
17 to 2,6~dibromo-4-methylpyridine -(prepared as described in example 89)
i gave compounds of. the general formula XX. These are listed in table IV.

it
—
2
R17ST g
Exanple TR L r? wp yield
No. (cy (X
90 _both 1/-Me~3’-CF,-pyrazol-5 '-—yloxy
(WL396407) 23 52
91  1/~Me~3!~CF,~pyrazol-5’-yloxy 3¢¢=fluorophenyloxy ]
(CL370022) 68 22
92 l/-Me-3’~CF,~pyrazol-5 '-yloxy' . 2?’~fluorophenyloxy
({CL370023) ) . 67 - 27
3 ) 1/~Me-37~CF,~pyrazol-5/~yloxy - 27 ,4¢’-diflucrophenyloxy
(CL370024) _ 84 21
. 94  1f-Me-3!-CF,-pyrazol-5‘~yloxy - 27 t-methylphenyloxy

(CL370025) 21 11
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62.4 62. 2 6.5

21. 4 21.2 37 62.4
6.5 6.4 21. 4
53. 5  53.4 4.8
18. 4 18. 1 39 64. 2
7.1 7.0 19.7
65. 8 =~ 21 - 65. 9 . 7.6
18.3 =181 41 60. 2
95  17-MH-33 —cz‘-‘,—pyrazol-s ¢ ~y1Skyt 3¢ +-ER1dkopyrid-57 s=ylo
(CL370026) 66. 8 66.5 . &9 20
4R Gems 42243 66.-8
96 1'-Heﬁ-ag—-cr‘,-pyrazol-s'~y1diy8 phenyloxy - 12. 3
(cL370029) . . 66.8 - . 66.7 . @19 37
127 12738 75 : 658
87 2'-c!q,ogopyrid-4 '-yloxy 4.0 phenyloxy 9.0
(€L370030}" - 60. 7 Co ' ] . 60. 8 . §ié 1?7
98 " 27/ -&gﬁopyr:.d-u-yloxy —93 3 4'.7' '—methylphenyéo:g 60'_ 7
(CL370031) i g el cn o 511 13
99  1/-1bl3 &CF,-pyrazol-S'—ylogc? 5  bpenzyloxy - _
-(m.sss-ms) L : oil 6§
Example es). . . E®) ' N(%)
1 53.9 . 53.7 .U 207%- 3.0 . 12.6  ° 12.4
22 37.3 36.8° 2:2 7 - 2.0 23.0 13.2
2B . 50.6 50.8 - 2.7 2.7 . 16.4  10.6
3a 54.6 54.7 .. 3.8 . 3.6 5.3 5.3
38 B1.1 1.1 . 3.2 T3 5,0 4.8
ac 65.3 65.2 . 4.2 3.9 9.0 9.1
to 8 e
4 58.4 58.0 4.0 3.7 .12.0 11.9
5 44,2 44.3 - 237 - 2.8 17.2 16.7
6 55.7 55.7 2.7 2.5 7.6 7.3
7 48.6 48.7 2.7 2.8 15.1 14.9
8 64.3 64.2 3.7 3.7 9.4 5.2

R - _ —
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a9, 59.5 59.5 4.4

4.3 '11.6 11.6 50 53. 2
52.9 3.4 ' 3.2 10. 9
10.6 51 56. 4 56.5 3.6
3.6 15.5 15.22 - 52 47.5
47.6 2.5 2.3 10. 4
10.4 53 46.6 ' 46. 6 : 2.3
2.4 9.6 9 ,EXapple 9 56. 7
56. 6 Example 3-1 2.8 ’
15.5 55 pie 5F(3) B£%) g N(%)6
No . fo - ound
2.6 ) T4 :
49.5 .6 _ 2.4 10. 8
1o & 46.0 45.7 . 3.7 2.5 | oclé.l 16.0
Ex. 57 to 85 cf. tabIeII_Ib
' ex. 310 to 16 of Table IT
10 - 58.0 58.1 4.9 4.7 20.'3 20.4
11 62.6 62.8 6.5 6.5 16.9 16.6
12 §9.7 . 59.3 5.5 5.3 19.0 18.6
13 61.3 61.2 6.0 6.0 217.9 17.8
14 48.0 47.7 3.3 3.1 15.3 15.5
15 . 53.5 53.4 2.7 2.4 12.5 12.2
16 53.5 53.1 2.7 2.4 12.5 12.0
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Exanpl e,
f ound
3.6
3.3
11.
10.
10.
63
62. 2
53.2
4.4
2.9
11.6

PRk

62

C(% H( % N(% No. cal c.
cal c, f ound “cal c. f ound 57 55.6 55.9
3.6 11. 4 11.2 58 55. 6 55.5 3.6
11. 4 11.0 59 55% _ 55. 4 3.6 3.3
11. 2 60 51.8 1.8 3.1 3.0
9.9 61 51.8 51.5 3.1 3.0 10. 1
59.5 59. 4 4 Efample 174. 6 11-6 11.5
59.5 59.5 4.4 4.5 11.6 11.5 64
GXasple 5.5 ©(%) 5.3 10H4%) 10.4 65 N(g) 53.2
o : _cald0 8 atd. 5 nd9. 4
4.4 11.6 11.3 67 48. 8 49.2 2.9
10.1 an. 8 6857.1 59.6 350.5 12.81.4 12.34.1
112 .
. le TI
18 55.0 55,1 4.9 4.9 12,8 12.6
19 64.3 64.2 3.7 3,7 9.4 9.2
20 3.1 52.8 2.4 2.2 7.3 7.4
21 60.7 60.4 3.2 3.4 8.8 8.7
22 54.4 54,2 ‘3.1 3.4 1.9 11.8
23 54.4 53.9 3.1 3.4 21.9 12.1
24 51.8 52,2 2.7 2.9 21.3 11.1
25 58.4 58.2 4.0 3.9 12.0 12.0
26 53.6 53.5 3.3 3.4 16.7 16.6
27 48.6 48.9 2.7 2.7 15,1 15.0
28 48-6 4805 2.7 208 15‘1 15-1
29 B4.4 54.1 3.1 - 3.0 11.9 11.6
30 48-5 48-4 2.4 2‘5 10-0 ) 9-8
31 60.2 .60.3 5.7 5.3 23.4 23.0
32 51.0 51.0 4.0 3.8 19.8 19.9
33 63.6 63.2 6.8 6.5 20.5 20.2
34 . 65.0 64.8 7.4 7.4 19.0 19.1
35 54.7 84,7 5.1 5.1 17.7 17.6
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‘2

69 . . 53.2 53.0 3.4 3.3 11.0 11.0 70
53. 2 53.3 3.4 3.4 11.0 10.8 71 53.0
52.7 3.1 3.0 10.9 11.0 72 50. 6 50. 6
2.7 2.9 10. 4 10.3 73 50. 6 50. 1 2.7
2.4 10. 4 10.7 74 6 24 - 61.7 3.7 3.4
8.5 8.1 75 51.8 51.6 3.1 3.1 10. 1
10.0 76 71.8 71.5 7.2 6.9 12.0 11.8
77 R gy At e ot 3+ - caa Bt~
~ 26 - 36 62.4 62.2 6.5 6.5 21.4 21:2

37 62.4 62.0 6.5 6.4 °  21.4 21.3

3s 53.5 53.4 4.8 4.8 18.4 18.1

39 64.2 - 64.4 7.1 7.0 - 19.7 19.7

40 . 65.8 65.9 7.6 7.6 .  18.3 18.1

41 60.2 60.2 5.3 - 5.4 ' 1B5.6 15.6

42 66.8 66.5 5.9 6.0 12.3  12.2

43 66.8 "66.7 5.9 5.8 12.3 12.4

44 ' 66.8 66.7 5.9 5.7 - 12.3 12.3

45 65.3 65.3 4.2 4.0 . 8.0 8.8

a6 60.7  60.8 3.2 . 3.2 8.8 9.0

47 60.7 60.9 3.2 3.3 . 8.8 8.8

a9 55.5 59.5 4.4 4.3 - 21.6 11.6

50 53.2 52.9 3.4 - 3.2 © 10.9 10.6

51 56.4 56.5 3.6 3.6 - 15.5 15.2

52 47.5 47.6 2.5 2.3 10.4 10.4

53 46.6 . 46.6 ‘2.3 2.4 9.6 . 9.4

54 56.7 56.6 3.2 2.8 15.5 15.5

55 51.7 51.8 2.6 S 2.6 14,2 14.0

56 49.6 49.5 2.6 2.4 10.8 12.0
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78
66.'2
58.0
6.2
6.2
11.8
11.0
Ex.

61.7 61. 7 3.7 3.7 8.5 8.3 79
66.0 4.6 4.7 8.6 8.6 80 58.5
3.2 2.8 8.0 8.3 81 67.6 67.5

6.0 11.8 11.7 82 67.6 68.0 6.2

11. 8 11.8 83 67.6 67.7 6.2 6.3

11.8 84 64. 3 64.3=- 25 -5.7 5.4 11.2
85 71.2 71. 4 6.9 6.9 12.-4 12.0
86 to 88 cf. table Illc o 85 cf. tab Ib

Exanple c(%} H(%) N(%)

No, calce, found calg, found galc, found
57 55.6 55.9 3.6 3.6 11.4 11.2
58 55.6 55.5 3.6 3.3 11.4 11.0
59 55.6 85.4 3.6 3.3 11.4 11.2
60 51.8 51.8 ‘3.1 3.0 " 10.1 9.9
61 51.8 51.5 3.1 3.0 10.1 10.1
62 59.6 59.4 4.4 4.6 11.6 21.5
63 59.5 59.5 4.4 4.5 11.6 21.5 -

64 62.2 62.3 5.5 5.3 10.4 ' 10.4

65 83.2 53.2 3.4 3.8 11.0 10.8

66 59.5 59.4 4.4 4.4 11.6 11.3

67 48.8 49.2 2.9 2.9 10.1 ©  10.3

68 §9.5 59.5 4.4 4.1 11.6 11.2

69 53.2° 53.0 3.4 3.3 11.0 11.0

70 53,2 53.3 3.4 3.4 11.0 10.8

71 53.0 52,7 3.1 3.0 10.9 11.0

72 50.6 50.6 2.7 2.9 210.4 10.3

73 50.6 50,1 2.7 2.4 | 10.4 10.7

74 61.7 6.7 3.7 3.4 8.5 8.1

78 i 51-8 51.6 3.1 3'1 10.1 - 10.0

76 71.8 “71.5 7.2 6.9 12.0 ‘11.8
77 61.7 61.8 3.7 3.7 8.5 8.4
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Exanpl e . CO I H( % N(% No.
cal c. f ound cal c f ound cal c. found 86 59.5
59. 4 4.4 . 4.2 11.6 11.6 87 52.5 52.5
3.4 3.6 14. 1 14.0 88 53. 3 53.0 5.1
5.2 13. 3 13. 3 27-
Exanpl e 89 Exanpl e % - 26 - H( %9 N( %
No. cal c. f ound cal c. f ound cal c. .found 89
28.7 28. 7 2.0 1.8 5.6 .5.8
78 61.7 61.7 3.7 3.7 8.5 8.3
79 . 66:2 66.0 4.6 4.7 8.6 8.6
- 80 . 68.5 $8.0 3.2 2.8 8.0 8.3
81 67.6 67.5 6.2 6.0 11,8 11.7
82 .. 67.6  68.0 6.2 6.2 .11.8 11.8
83 67.6  67.7 6.2 5.3 11.8 ©  11.8
84 64.3 64.3 5.7 5.4 11.2 21.0
85 " 71.2 71.4 6.9 ‘6.9 12.4 12.0
Example c(%) _ - H(%) . L N(®) -
No. calc, found calec, - found __cala., - found
86 - 59.5 59.4 4.4 ¢ 4.2 11.6 11.6
87 52,6  52.5 3.4 ‘3.6 24.1 24.0
88 53.3  53.0 5.1 ‘5.2 13.3 13.3
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90to 99 of table IV 90 55.0 54.8 4.9 4.8

12.8 91 55.6 . 55.6 :3.6 Za 11 A
550 0 52. 6 SO0 TPag T g of AT SEFB:'

59.5 4.4 4.2 - 27- 11.6 11.5 E_———

3.1 3.1 14. 6 14.4 96 5p. 5« wuL ‘9@3
3.8 12.0 11.9 97 65. 3 E5 4.2

9.0 8.8 98 66 Exanple 8956, 1 4.2
8. 899 59,3, 59.2 1 4.4 s rTRE
No, cale. found calc. found calc, found
89 28.7 28.7 2,0';;- ‘1.8 s.s; 5.8
30_£0°99" t

%0 55.0 84.8 4.9 - a.s 12.8 12.8
81" . 55.6 . 55.6 :3.6} 3., 11.4 12.2 -
92. - 55.6 55.3 3.6 3.4 11.4 11.3
93 53.0 . 52.6 3.1 .8.0° 10.9 10.9
94 59.5 59.5 &b i4u2 11.6 11.5
°5  4s.9 50.0 3.1 i3 - 14.6 14.4

96 8.5 58.1 4.0 .2713.8° 0 1200 11.9
97 65.3 65.4 - 4.2 3.8 7 9.0 8.8
98’ 66.2  66.1 4.6 . 4.2 . 8.6 | 8.6

99 59.5 59.2 4.4j.;§_if4.1"' . 11.6 11.4

Example [0O

Herbicidal Activity
To evaluate their herbicidal activity, compounds according to

the invention were tested using as 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, Sinapéis 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
formulation of the coﬁpouna onto the soil in which the seeds of the

plant specied mentioned above had recently been sown. The



Exarrpl e 100 Her bi cidal Activity To eval uate their herbicidal
act|V|ty conpounds according to the invention were tested using as
representative range of plants: mai ze, Zea mays (Mz); rice, Oryza sativa
(R); barnyard grass, Echi nochl oa crusgalli (BG; oat, Avena sativa (0);
| i nseed, Linum usi tatissinmum (L); nustard, Sinapsis alba (M; sugar

beet, Beta vul garis (SB) and soya bean, 3 ycine max (S). ‘The
tests fall into two categories, pre- emerg@ﬁce and post - erner gence. The

Pr&- emer gence bes! Sabiyd QY Oh 2R AWIoBGed chd @ Wpih of EQIUILLREI 080N debien
conmpound onto 50| I'n which the_seeds o J" ant speﬂei r’g‘am._ll oned
above had rece#rd y‘-%&fn spEIN tefhe In the soil dtench tests the 'so nw

38 ] postclgérf%relg ENGR pEaits b \hevadve V!pet-.wseeené gresing wag.dreschdd

renc an 0 p es e soi [enchet 8at il in
whi ch s the 'slbéd#f‘?’rﬁ% TE%FX’{“ #°“t ﬁ%“tﬁg'b VE scé"c':’ es wgtr-eéser 3‘3&‘%‘3‘&9
drenched and in the foliar spray tests the seedling plancs were sprayed with

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

The formulations used in the tests were prepared from
solutions of the test compounds in acetone containing 0.4% by
weight of an alkylphenol/ethylene oxide condensate available under
the trade mark TRITON X-155. "These acetone solutions were diluted
with water and the resulting formulations applied at dosage levels
corresponding to 5 kg or 1 kg of active material per hectare in a
volume equivalent to 600 litres per hectare in the soil spray and

10

13 foliar spray test, and at a dosage of level equivalent to 10

kilograms of active material per hectare in a volume equivalent to
approximately 3,000 litres per hectare in the soil drench tests.

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

20 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 0 indicates growth as untreated control, a rating

25 9 indicates death. An it.xcrease 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 III below, in
which the compounds are identified by reference to the preceding

examples. Absence of a numeral in the Table indicates a zero

30 s s s :
rating, an asterisk indicates that no result was obtained.
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with:a liquid fornul ati on containing a conpound of the invention, and

inthe:foliar spray tests the seedling plants were sprayed with such
a formul ati on. The soil used in the tests was a pfie b T HEET—T
horticul tural |oam : The formulations used in the tlesik EACEMENT S
prepared from sol utions of tTe fest conpounds in aceton ontainin |
0.4% by 10 wei ght of an al kyl phenol/et hyl ene oxi de condenfpa2 JU b .
avai | abl e under t hey trgde LKp TRLTQN ?, Tlll 5 ac
were diluted w tjh watle gg re uIt| of mul"a} ion's
dosage | evel s @cr&,&spo&d; G 50| & KJ PRl LJ(g, Dfen &CJ i/ 8 -
hectare in a voljume dgqui v@l entfto 400 I {tres|per pectafe in the soil
spray and 15 Olgimr| eprgy=teste cane @l @<dpsage| af = pweb pquivalent to
10 ki | ogr =of acti e maferi pent hectare |n a jolu [
approxi mately 3, 0@?"F|tf"é§ per héttay € T FMe| O™ | @ €nL® Peft s.
In the pre-energ n%eotestg unt r zﬂed sov ,§9J s?and iwnmt he
post - ener gence tlsfs Untregted $671° p&dt if g “spedTi g’ Bl pR 8
used as controls] 22| oun| o B¢ N8 PLG 3l o LGB P | RESIEESt cOnpounds
wer e assessed vilsual Ity twel ve days|aftef sprpying|the foliage and the
soil, and. t_hi re: des $lgys caf tetr dranghd agl ~he pad & padowere recorded on
a 0-9. - scalle. Ajrfating O indicates growth as pntrepted fcontrol, a
rating 9 indi catjes cdgaein | Wwm i nor gase pfo <k LM+ pe ehe |inear scale.
approxi mates to |a 10%]i ncrgase {n the |¢vel pf effect. The
results of the tlests are sqt _oul inTable L111below inf | which the
conmpounds are iﬂgnt i'Tiled "T)) ret grende™to [the precedl ng | exanpl es,
Absence of a nuneralg iine.the Jabl & &NdiGal €5ed] 2840 oo on | o w
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rati ng an asterisk indicates that no result was obtained. 35
[efr]

-30—
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-32-- € ai ns: 1. A nmet hod of conbating undesired plant growh at a
| ocus which conprises treating the Iocus with a 2,6-substituted pyridine of

the formula |: [ er THIS SHEETWHSS BERN
represents an oxygen or sul phur atom A represents aq Opt'(R'F?MOED
‘oat-ofrat-

substituted 5 or 6 nenmbered nitrogen cont %an ng heter
represents an optionally substituted 5 or car bon
al kyl, alkenyl, alkynyl, aryl or aral kyl group, or one of the meanl ngs 5 Tor

A, R represents a hal ogen atom or an.al kyl, haI oal kyI mm o or
di al kyl am no group; and mrepresents 0, 1 or 2. m,’m”w I med
in Caim1l wherein A represents a pyrigyl aof bp)gr azol yl group opti onal
substituted with a hal ogen atom or an arkyl or hal oal kyl group. '

1. 2,6-substituted pyridines of the formula I:-
)n

A—X A I X—B

N

wherein X represents an oxygen or sulphur acom; s iepresents an
optionally substituted 5 or 6§ membered nitrogen- _
containing heteroaromatic group; B represents an optionally

5 substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl,
alkynyl, aryl or aralkyl group, or one of the meanings for A; R
represents a halogen atom or an alkyl, halealkyl, alkoxy, alkylthio
or dialkylamino group; and m represents 0, 1 or 2.
2, Compounds as claimed in claim I wherein A represents a pyridyl

10 or pyrazolyl group optionally substituted with a halogen atom or an
alkyl or haloalkyl group.
3. Compounds as claimed in claim 1 or 2 wherein B represents a
phenyl, benzyl, pyridyl or pyrazolyl group optionally substituted
with a halogen atom or an alkyl or haloalkyl group.

15 4, Compounds as claimed in-claim 1, 2 or 3 wherein each of the
groups A and B, except when B is aralkyl, bears a substituent at
the 3 position. .
5. Compounds as claimed in claim & wherein each of A and B is
substituted by a chlorine atom, a methyl group and/or a

20 trifluoromethyl group. '
6. Compounds as claimed in claim 5 wherein A represents a
2-chloro pyrid-4-yl or l-methyl-3-trif1uoromethyl pyrazol-5-yl
group,.aﬁd B represents a 3-trifluoromethylphenyl or benzyl group
or one of the meanings for A.

25 7. Compounds as claimed in any one of the preceding claims

wherein X is oxygen and m is 0.
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3. *7 Anethod as claimed in Jaim1l or_2 wherein B represents a phenyl,
benzyl; pyridyl or pyrazolyl group. optl onal'l y.substituted with a hal ogen
atom or an al kyl or hal oal kyl group.- 4. A nmethod as clainmed in Claiml,
2 or 3 wherein each of the groups A and B except when B is aral kyl, bears
a substituent at the 3 position if poss? A nmethod as clainmed in
Claim4 wherein each of A and B is subs |tuted by a chlorine atom a nethyl
group and/or a trifluoronethyl group. 6. A nethod as claimed in aim5
wherein A represents a 2-chloropyrid-4-yl or 1-

met hyl - 3-trifl uoronet hyl pyrazol -5-yl group, and B represents a _
3-trifluoronet hyl phenyl or benzyl agsaup ®ra gne of the neanings for A 7.

A nmethod as claimed in any one of the preceding clains wherein X is oxygen
and mis 0.- S. A nmethod as defined in Caim1 in which AX and BX in the
compound of fornmula | havethe follow ng pairs of val ues:

-33 - HERBICIDAL HETEROCYCLIC-SUBSTITUTED PYRIDINES

Herbicidal pyridine derivatives of the formula

Ya
/ I

CATXTN\L I X—B

wherein X represents an oxygen or sulphur atom; A represents an
optionally substituted 5 or 6 membered nitrogen-

containing heteroaromatic group; B represents an optional:ly
substituted 5 or 6 membered cyeclic hydrocarbon, alkyl, alkenyl,
alkynyl, aryl or aralkyl group, or one of the meanings for A; R
represents a halogen atom or an alkyl, haloalkyl, alkoxy, alkylthio

or dialkylamino group; and m represents 0, 1 or 2.
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NBENWNREPRE

-chl or Op%hﬂnoﬁuo)ik @ébltmmng themn.

-CF3-4

-quorophenonxy 1' - met hyl -

I"'uor ophenyl oxy 2' -chloropyrld 4' -yl oxy

3'-trifluoronethyl pyrazol -5' -

H uor Opﬂenylwxués%m pyiadm@faehviuv%s hhve flaHP LRER DY LRRAC As- 5" -
) u8rop zem%{aceuXcals pesticides (herbicides, acaricides, anthelmintics, bird repellants) feed

15

20

30

(V3]
L

supplements, solvents, reagents, intermediates, and chemicals for the polymer and textile
industry. Various 2.6—diaryloxy- or -diarylmethoxy-pyridine derivatives have been
investigated for such uses, the compounds often having additional substitution of the
central pyridine ring. '

The dibenzyloxy analogue of 2,6-diphenoxy-pyridine, in addition to being .
mentioned in JP-A-63250324, EP-A-180188 and J. Med. Chem. 10(2), pages 320 to 325,
all medical research publications, was prepared as an example of the herbicidal
compounds proposed in US-A-3 535 328 and the divisional published as US-A-3 687
959. Both texts are predominantly directed to the herbicidal, fungicidal, and, for the
compounds claimed in US-A-3 535 328, nematocidal and insecticidal activity, of amido
or aminothioethoxy derivatives. No herbicidal activity data is given for the disclosed 2,
6-dibenzyloxypyridine.

Applicants copending European Patent Application 92304795 filed 27 May 1992,
(ref. T.1632 EPC) describes how certain substituted forms of 2, 6-diphenoxypyridine and
2, 6-dibenzyloxypyridine, and also the related asymmetric 2-phenoxy-6-benzyloxy
pyridines, have a spectrum of herbicidal activity significantly different from the
unsubstituted analogues in possessing post-emergence action against both grass-type
plants and also broadleaf plants. Certain of those compounds are known per se, and said -

application claims their herbicidal application.

EP-A-371947 discloses substituted 3-phenoxy pyrazoles useful as herbicides. EP-
A-109751 discloses inter alia 2- substituted phenoxy-6- substituted pyridines useful for
selectively controlling weeds in the presence of valuable crops.

It has now been found, and forms the subject of the present invention, that good
herbicidal activity is also present in related, pyridine derivatives having nitrogen-

containing heteroaromatic substituents. In one embodiment, the present invention

. . REPLAVEMEN] onttt QUepXCe~T HW0S
AX . ' BX 2' - ¢hl oORBPYACEMENT- SHEBDS  SG
2'' -chl oropyr} d}4'4+%|JAN 1999- net hyI -3 -trifluoro Tezﬁfhyi,ﬁyp@z;p@c@ed A..to paged 3..
3'"-trifluorongthyl phenoxy yl oky -chl oropyrid-4 Vy-'r"@bgys} : ed..’.l.-. to 7
6- benzyl oxy 1'{nmettryt=3 -[ ri11l uof orret hyl pyrazol b' [ _.Jggn ‘)(y %({;&)Z g """
-methyl-3"-tri#luoroneth -5' - L1 % Dbstract pagcd to paged ....

-met hyl -3' -tri ) p L e T FROEE e
yioxy 2 - chi or opyHF 8%&@% éﬁ%ﬁﬁ&cmug géﬁs'rrr TED&IE 19}(&35?5&% hy'sEPw noxy
|*-methyl -3 -trifluoronethyl pyrazol -5' - B oKy
pyrld 2 onxy 2.6-

Mot hyI Y lixe rre(s)erxrué x%vef\%% 15 chpcegped wumﬁgﬁ%ﬁ(’gt‘ t%jnam .6-substituted
- net hyl - yyrudmemaabr:m#%ympw 3Holisupstituted eyxaqil@s&rt oir Prgpaatioryand

phenyl oxy 2'-chl oropyrid-4'-yl oxy




yloxy 1'-methyl-3"-trifluoronethyl pyrazol -5 - 2",4"-dif|uoropheny|oky

yloxy 1'-nmethyl-3"-trifluoronethyl pyrazol -5'- 2' "' -met hyl - phenyl oxy -yl oxy
1'-met hyl -3' -trifl uoronethyl pyrazol -5' - 2"-pyr|dyloxy yl oxy

1'-methyl -3' -trifluoronethyl pyrazol-5 - .33''-chloropyrid-5""'-yloxy yloxy
1'-methyl -3 -trifluoronethyl pyrazol -5' - 2''-chloropyrid-6'"-yloxy yl oxy
1'-methyl -3"-trifluoronethyl pyrazol-5"- . 3'"'-fluorophenyl oxy yl oxy
1'-Me-3' -CH ﬁll’el‘dfo&y;kaﬂ@les 8'methddf Yombating undesired plant growth at a locus which

I ;N:E > ““°r%p“e”¥n9%49wf“*weﬁ&“l@bm #ey éw&é‘#hﬂ%v?% 5 -

1 5 -pyrazol -5""'-yloxy yloxy 1'-Me-3"-t-Butyl pyrazol -5' -yl oxy

1 - Me- 3 - I\/E pyrazol -5"" -yl oxy 1'-Me:3(R}qg Butyl pyrazol -5' -yl oxy

1''-Me-3'"'-i-propyl pyrazol -5'"' -yl oxy#Z”

-rrethyl 3'-trifluoronethyl pyrazol -5 1" '-Me-3'"'-t-Butyl pyrazol -5
‘-yloxy yloxy 1'-Me-3'-CH err] -4y ORy

1''-Me-3""'-iso-propyl pyrazol -5"" -yl oxle' I\/E 3' -Et hyI(ByrazoI yl -5" -yl oxy

1''-Me-3"'-Ethyl pyrazolyl-5"-yloxy 1'-net hyI 3'-trifluoronethyl -

| pyrazol - 5" - whéLllelin_ %E r_eg;esér!nt; Rr( 8£))ygleg X %&mr atom; A?/ re%rélseth an opuonally substituted
5 or 6 membered nitrogen containing heteroaromatic group; B represents an optionally
10  substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl, alkynyl, aryl or aralkyl
group, or one of the meanings for A; R represents a halogen atom or an alkyl, haloalkyl,
alkoxy, alkylthio or dialkylamino group; and m represents O, 1 or 2.

Group A is suitably pyridyl, especially 4-pyridyl or pyrazolyl, especially 5-

15  pyrazolyl, and group B is suitably one of such groups, or phenyl or benzyl. The groups -
A and B may be the same or different, and are preferably substituted, in particular having
a substituent at the meta position (except for B=benzyl). The substituent groups may be
any of those customarily employed in the modification and/or development of pesticidal
compounds are especially substituents that maintain or enhance the herbicidal activity

20  associated with the compounds of the present invention, or influence persistence of
action, soil or plant penetration, or any other desirable property of such herbicidal
compounds. The may be one or more of the same or different substituents present in

each radical.

25 Optional substituents in groups A and/or B include halogen atoms and nitro,
cyano, alkyl, haloalkyl, alkoxy, alkylthio and aryl groups. Preferred substituents are 2
halogen, especially chlorine, atom, or an alkyl or haloalkyl group of 1 to 6 carbon atoms.

An alkyl group, either as a substituent on one or other of groups A and B, or as
30 group R, may have a straight or branched chain, suitably containing up to 12, preferably
1 to 6, carbon atoms. In a haloalkyl group, whether as a substituent or one or other of
groups A and B, or as group R, the halogen atom may be one or more fluorine, chlorine,

bromine or iodine atoms, with fluorine being preferred and trifluoremethyl the preferred
haloalkyl group.

Preferred compounds are those wherein each X represents aa oxygsn atom and m

isOor 1. | REPLACEMENT SHEET
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AX BX 1

-Me-3' -i-propyl pyrazol " -yl oxy -1 -Me-3 0 - - propyl pyrazol - 5'

"-yloxy 1'-Me-3'-t- Butyl pyrazol 5' -yl oxy

'-Me-3''-t-Butyl-pyrazol -5 -yloxy 1'-Me-3'-t-Butyl pyrazol 5' -yl oxy
"-chloropyrid4''-yloxy 1'-Me-3"-t-But yﬁpyrazol 5' -yl oxy

' -f1 uorophenyl qry 1n1'entM?r§so roB!Hek'hléan @id—@f tobfh@w with the proviso that the
-quorophenyI

_f | uor Opq;fgﬂwng-i&//of é-rmgﬁ Igs 553/"' g&lbi{) Y %EZB%;. pyngxnyé%lo]pyndme 2. 2'-thiobis[6-
- net hyl p(reswb%yv ?ndﬁ@l)ﬂﬁ@}p}ﬁhdﬁm, -.ﬁlb@m(6 bromo-2-pyridinyl)thio]-2- 4

- h |
3 ]lcj ngfOM@pﬁuWo@%gﬁfegﬁL{p?qbds[gsf @ﬁé}g mo-2-pyridinyl)thio]-2-
3''-chloro radinﬁt]rmé]@wdmk 2-nuezhdxy-6-§(1- mahymumcnmhml 3tylppicdpyidife 2- 3

o ) me'? Ih;,rF X (951?’11 E%/fyllifl:n@w éﬂ;@ﬁ *M pyrazol I]W]%e%xypyg&%o‘l S -
1 - met hyl - 3[[F{t, demmltyhﬂ H§4(elehylthiodd2-pyridinyd]oxy b Hegytrazol-4-ni t r ophenyl oxy

Oy L 5 el R el IO RARk P dimediyleutyt st ot Brpafigny! oy
10  [[6-(methylthio)-2-pyridinyl]oxy]-1H-pyrazole-4-carboxaldehyde, 2-methoxy-6-(1H-

1,2,4-triazol-3-ylthio)pyridine, 2-methoxy-6-(2-thiazolylthio)pyridine, 2,6-bis[(1-

~ methyl-1H-imidazol-2-yl)thio]pyridine dihydrochloride or 3-[2-bromo-2-[4-
(chIoromethyl)-S-methoxyphenyl]ethényl]-Z,Z-dimethylcyclopropanecarboxylic acid 1-
[6-[(6-methoxy-2-pyridinyl)oxy]-2-pyridinyl]ethyl ester.

I\)I\Jwbl\) -

15
The compound of formula I wherein X is oxygen may be prepared by appropriate

.adaptati-on 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,

20  ideally at reflux. For the preparation of symmetrical pyridine compounds, the reaction
can be carried out in one step by using a molar ratio of alcohol salt to pyridine of at least
2:1. For asymmetrical compounds of formula I, separate introduction of the two
substituents is required in a two-stage process.

25 The present invention therefor provides, in a further embodiment, a process for
the preparation of a novel compound of formula I wherein A and B are the same, which
comprises reacting a 2,6-dihalopyridine of formula II

R
B f\/( m
Hal—\ J'—Hal

N (1D

30  with at least a twofold molar excess of a metal salt of an alcohol or thiol of formula
AXH, the symbols A, X, R and m being as defined in relation for formula I and Hal
denoting a halogen, preferably chlorine or bromine, atom.

When group B in formula I is different from group A, the 2.6-diha10pyridine of

)
w

formula II above is first reacted with at most an equimolar amoun: of a metal salt of an

alcohol or thiol of | REPLACEMENT SHEET ’
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1'-methyl -3 -trifluoronmethyl pyrazol -5' - 3" -CF[err] -fl uor ophenyl oxy
yloxy 1'-nmethyl-3"-trifluoronethyl pyraZOI 5' - - cyanophenyl oxy vyl oxy
1'-methyl -3 -trifluoronethyl pyrazol - 3 -chloro4 Scyanophenytoxy———
yl oxy 1'-msthy|-3-trlfluororrethylpyrazb'a 5'

3''-chloro-4'"'-fluorophenyl oxy vyl oxy ,mm”um!m"lm”m
| ' - met hyl - ; &%éf | uor onet hyl pyrazol - 5 3" ' -fluorobenzyl

1' - met hyl - 37- | uor onmet hyl pyrazol - 4" -quorobenzonxy yl oxy
1' - met hyl -3 -tr| f | uor onet hyl pyrazol - 5 - 2' ' -fluorobenzyl oxy vyl oxy
1"-methyl - 3 -triAlNQnedsf MWE@EPAcsﬁed planf‘orouft:ﬁ A g%&xkﬁﬁ% HnPtses
1' - Me- 3' - CF3- pyrazol - enzyl oxy

1' - Me- 3' - CI5afgg Hicolocys \vyh@%ﬁ-subsmuted pyndm@ of th@fm%@lv}zw oxy

1' - Me-3' - CF3- pyrazol -5' -yl oxy - met hyl benzyl oxy

1' - Me-3' - CF3- pyrazol -5' -yl oxy "-tert -butyl benzyl oxy
1' - Me-3' - CF3-pyrazol -5 -yl oxy - chl or obenzyl oxy

1' - Me-3' - CF3- pyrazol -5' -yl oxy - met hyl benzyl oxy

1' - Me-3' - CF3- pyrazol -5" -yl oxgy—X XQ-B 6' ' di chl or obenzyl oxy
1' - Me- 3- CF3- pyrazol -5' -yl oxy [err]-n@ hyl benzyl oxy
1' - Me-3' - CF3- pyrazol -5' -yl oxy - chl or obenzyl oxy

1' - Me-3' - CF3- pyrazol -5' -yl oxy 2 - chl or obenzyl oxy

wherein X represents an oxygen or sulphur atom, A represents an optionally substituted
5 or 6 membered nitrogen containing heteroaromatic group; B represents an optionally
substituted 5 or 6 membered cyclic hydrocarbon, alkyl, alkenyl, alkynyl, aryl or aralkyl
group, or one of the meanings for A; R represents a halogen atom or an alkyl, haloalkyl,
alkoxy, alkylthio or dialkylamino group; and m represents 0, 1 or 2.

2. A method as claimed in Claim 1 wherein A represents a pyridyl or pyrazolyl
group optionally substituted with a halogen atom or an alkyl or haloalkyl group.

3. A method as claimed in Claim | or 2 wherein B represents a phenyl, benzyl,
pyridy] or pyrazoly! group optionally substituted with a halogen atom or an alkyl or

haloalkyl group.

4. A method as claimed in Claim 1, 2 or 3 wherein each of the groups A and B,
except when B is aralkyl, bears a substituent at the 3 position if possible.

5. A method as claimed in Claim 4 wherein each of A and B is substituted by a
chlorine atom, a methyl group and/or a trifluoromethyl group.

6. A method as claimed in Claim 5 wherein A represents a 2-chloropyrid-4-yl or 1-
methyl-3-trifluoromethylpyrazol-5-yl group, and B represents a 3-trifluoromethylphenyl
or benzyl group or one of the meanings for A.

7. A method as claimed in any one of the preceding claims wherein X is oxygen and
m is O.

8. A method as defined in Claim 1 in which AX and BX in the compound of
formula I havethe following pairs of values: REPLACEMENT SHEET

15 JAN 1999
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AX
BX 1 - Me-3' - CF3-pyrazol -5' -yl oxy
2" 4" <di {1 uor obenzyl oxy 1 - - CR3: pyrazol sHIIIIIHuIll III|I IIIII I
2'"4 ' 5 "-trifluorobenzyl oxy - M3 3' - - pyrazol -&' -ty| oxys +
2'',4'5 "-trifluorobenzyl oxy 2 -chloropyrld 4' -yl oxy
4'' -f| uor obenzyl oxy 1' - Me-3' - CF3-pyrazol - -yI oxy
[ err]-CF3-benzyl oxy 1' - VAX3' -t - butyl pyrazol -5' -yl oxy BX
2' ' -net hyl benzyl oxy 2 -ch!oropyr1a-4' 9fd>|x?r opyrid-4'- y| Wx%hloropynd -4"yloxy
2' ' -fluorobenzyl oxy l-methyl-3"-Gif] opyrid- % 2 Yriflu thvloh
3' ' -f| uor obenzyl oxy ylox -methyl-3’ E‘ L&?Fﬂ’%%‘%‘f‘z% “yl ? y riuorometiiylphenoxy |
2' ' - met hyl benzyl oxy 5. ropyrid-4'-y 2", 4
'-di fl uorobenzyl oxy 2 chloropyné %L‘g -t-butyl pyr aéz)>§¥ @’ )7 | oxy :

4'' -f| uor obenzyl oxy l-melh)’l 3-mﬂumlh>tlp\{5m0¥rl5pyra FHH 075b1 oXy
3''-fluorobenzyl onyOXY 1'-Me-3' -t- butyl _yrazol
2' ' -f| uor obenzyl oxy !-methyl-3*- Tﬂ“%m?m}tuww §0'| L Xlﬁ b’iﬁ}l“"°m¢‘hylp>’ml°l 5-
2", 4" -difluor oben -t- but azol
benzyl oxy ﬁg %’gxpy O ﬁ&%%\zo -yl oxy “Ommeawpxen“y
1'' - phenyl et hyl oxy 1'-methyl- 31mﬂ\m;dh&e4hyﬂi§5qupi-ézol -%"~chlopopyrid-4'-yloxy
2' ' - propi nyl oxy yloxy 1' - Me- 3' - CF3- pyrazol -5' -yl oxy
tert.-butyl oxy pyrid-2-yloxy phenoxy

1'~methyl-3'-trifluoromethylpyrazol-5'~  phenoxy

yloxy

1'-methyl-3'-trifluoromethylpyrazol-5'-  cyclopentyloxy

yloxy

2'-chloropyrid-4'-yloxy phenyloxy

2'-chloropyrid-4'-yloxy
2'-chloropyrid-4'-yloxy

I'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy

1'-methyl-3"-trifluoromethylpyrazol-5'-
yloxy
I'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
I"-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
"-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
I'-methy!l-3'-trifluoromethylpyrazol-5'-
yloxy
I'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
I'-Me-3'-CH3-pyrazol-5' -yloxy

1'-Me-3'-CH3-pyrazol-5' "-yloxy
I'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy

I'-Me-3'"-t-Butylpyrazol-5'-yloxy
1'-Me-3'-t-Butylpyrazol-5*-yloxy
'I-methyl-3"-trifluoromethylpyrazol-5'-
yloxy

1'-Me-3"-CH3-pyrazol-5' -yloxy
1'-Me-3'-Ethylpyrazolyl-5*-yloxy
l'-methyl—3'-triﬂuofomethyl- lpyrazol-5'-
yloxy

3" “CF3-4' "-fluorophenyloxy
2' -fluorophenyloxy

4' ‘~fluorophenyloxy

2' '-ﬂuordphenyloxy
2'',4' -difluorophenyloxy
2 ‘-methyl-phenyloxy

2' '-pyridyloxy

3" "-chloropyrid-5' '-yloxy
2' "-chloropyrid-6' -yloxy
3" -fluorophenyloxy

3'-CF3-4' "fluorophenyloxy
1' '-Me-3'-Me-pyrazol-5'-yloxy

‘1' '-Me-3' '-Me'-pyrazol-5' -yloxy

I'*-Me-3"-Me-pyrazol-5' -yloxy

1" '-Me-3' -i-propylpyrazol-5' '-yloxy

1" '-Me-3' '-t-Butylpyrazol-5' '-yloxy
1" '-Me-3' '-iso-propylpyrazol-5' -yloxy
1' -Me-3" -Ethylpyrazolyl-5-yloxy
1''-Me-3' "-i-propylpyrazol-5' "-yloxy
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31 be 3"hCE3rpyFazeF—5“‘yr677“
"' -fluoropheny

2t orconen| IO
2'J4nethylphenyloxy
3''"-chloropyrid-5""-yl oxy

phenyl oxy
phenyl oxy
2' -chl oropyrid-5'" -yl oxy AX 2' ' - met hyl phenyl oxyBX
1' - Me- 3' - CF3- pyr azol™-8vie 3l- Gmopylpyrazola -ylbﬁ;nzygoxy' Me- :{9-1- propyl %ggfjr I 5| ant
conmpound as defi nedy Jea - I NGO un
grga/th 10. A c%)rrlggﬁ'gB% Py rrugls‘;lg?as defi d\% %"[gln%"’&f’ YaR%¥s 1

to 8 with the provi SoMerkat-BubdpysaaopSuridaof f or nd! a:hlorogyrrde@ “.yloxy

2, 6-bi s[ (6-brono- 2- Dmb@-ﬂﬂuiﬂéyr&]opﬂ $164ne, 2, &' :fluorophenyloxy

thlobls[6[(6 brom)lévg io pyrldlne

I IE 7281-2 3' -fluorophenyloxy

2, 6-bis[[(6-brono-2
- 36-

I'-Me- 3 -t Butylpyrazol 5'-yloxy
2-chloropynd-4'—yloxy _
2'-chloropyrid-4"-yloxy.
2'-chloropyrid-4'-yloxy
3'-chloropyrid-5-yloxy

1'-methyl-3'-trifluoromethy!-1pyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethyl- 1pyrazol-5'-
yloxy

I'-methyl-3"-trifluoromethyl-1pyrazol-5'-
yloxy

1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3 -tnﬂuoromemylpyrazoI-S'
yloxy
I'-methyl-3"-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'"-trifluoromethylpyrazol-5'-
yloxy
1'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
I'-methyl-3'-trifluoromethylpyrazol-5'-
yloxy
1'-Me-3'-CF3-pyrazol-5' -yloxy

1'-Me-3'-CF3-pyrazol-5' 'yloxy
- 1'-Me-3'-CF3-pyrazol-5' -yloxy
1'-Me-3'-CF3-pyrazol-5' -yloxy
1'-Me-3'-CF3-pyrazol-5-yloxy
1'-Me-3'-CF3-pyrazol-5'-yloxy
1'-Me-3'-CF3-pyrazol-5-yloxy
1'-Me-3'-CF3-pyrazol-5'-yloxy
I'-Me-3'-CF3-pyrazol-5'-vioxy
1'-Me-3'-CF3-pyrazol-5"-yloxy

2' '-fluorophenyloxy
2"-methylphenyloxy

4" '-fluorophenyloxy

3' "-fluorophenyloxy

3" *-chloropyrid-5-yloxy
3"",4' "-dimethylphenyloxy

3"'-methyl-4' 'chlorophenyloxy
3" ‘-methyl-4' ‘-nitrophenyloxy
3' -4’ ‘-dichlorophenyloxy
3'*-CF3-4' "-fluorophenyloxy
3''-cyanophenyloxy

3" *-chloro-4' '-cyanophenyloxy
3 '—chlorb#' -fluorophenyloxy
3" ‘-fluorobenzyloxy

4" '-fluorobenzyloxy

2' '-fluorobenzyloxy

4" *-CF3-benzyloxy

3''-CF3-benzyloxy

4' '-methylbenzyloxy

2' '-methylbenzyloxy

4' ‘-tert.-butylbenzyloxy
3" ‘-chlorobenzyloxy
3''-methylbenzyloxy
2'',6' 'dichlorobenzyloxy
o-methylbenzyloxy

4" '-chlorobenzyloxy
2''-chlorobenzyloxy



‘yri di nyi ] t.hi-:'lr  InGEMENT BHEFT thi obi s[6-[ [ 6- [ ( 6- br onp- 2- pyri dinyl)thio] - 2-
mae—-e- 1 ] | -

pyridi nyl]thip] : et hoxy- 6-[ ( -methyl - |
1,2,4-triazoly34yl)thio | dine, 2- [[4-(2-chlorophen
, 3-di met hyl - {H py%ﬁz-!ﬂ';% ] bxy] - 6- met hoxypyri di ne, -4{\

, 3-di net hyl - 5[ [|6- (et hyl 1 hio)-2- pyri di nyl Béxy] - 1H py ﬂﬂmwllﬁ‘l‘s *

yl ] met hyl ene] dm nof oxy] net hyl ] bgnzoic acid 1, 1 -dinethylethyl ester,

1, 3-di net hyl - §- = o) - 2- pyri di nyl ] oxy] -

1H pyrazol e- 4- car boxal dehyde, 2-nethoxy-6-( 1H 1

,2,4-triazol -3-ylthio)pyridine, Anmethoxy-6-(2-thiazolylthi oB&ridine,

2 F-Zblbfg)gm Y [Tgt hy! 1 1ei 18929k #lddy o] pyr i dbney disivdrBelyRixide or

(chl or omet hyl ) - 3- met RYRPIRERPYTEOMENAY- 2, 2- di Bt Ky i-& yHHHPFRSEREeS! boxyl i ¢
acid 1- [6-[(6-net h@‘XMe%‘—QF?Jp?faEMlLT@M)" 2- pyri domyt ] st-yflucestieazyloxy 11. A
conmpound of formula,l ,as de dj_‘Pe(ii in Clam8. 212.. o Prcoc\ﬁss for the
preparation of conp%iﬁ%‘g‘p%?? AW in A ai m 10 WHMSK ARG B are the
sane whi ch conpri set-MedtCEppymzal-B-ytbxdyal opyri digherghbehfidRyl a |1

[err] with a
al cohol or thiol

nmeani ngs defined i n2'@higrapyidshylasyl denoting a Rat

9.

t l.egsh: f It of
R T S I Zﬁjméhgﬁ%"f’ff"ﬁ‘ivi ng the

2'-chloropyrid-4'-yloxy
2'chloropyrid-4'-yloxy
2'-chloropyrid-4'-yloxy
1'-Me-3'-t-butylpyrazol-5'-yloxy
1'-Me-3"-t-butylpyrazol-5'-yloxy
1'-Me-3'-t-butylpyrazol-5'-yloxy
I'-Me-3"-t-butylpyrazol-5'-yloxy
1'-Me-3'-t-butylpyrazol-5'-yloxy
I'-Me-3'-CF3-pyrazol-5'-yloxy
1'-Me-3'-CF3-pyrazol-5'-ylox
I'-Me-3'-CF3-pyrazol-5'-yloxy

1'-Me-3'-CF3-pyrazol-5-yloxy

1'-Me-3'-CF3-pyrazol-5'-yloxy
1'-Me-3'-CF3-pyrazol-5'-yloxy
1'-Me-3"-CF3-pyrazol-5'-ylox
1'-Me-3'-CF3-pyrazol-5'-yloxy
1'-Me-3'-CF3-pyrazol-5' -yloxy
1"-Me-3'-CF3-pyrazol-5' -yloxy
2'-chloropyrid-5' -yloxy
2'-chloropyrid-5' '-yloxy
1'-Me-3'-CF3-pyrazol-5' -yloxy

Ryipepbeatdaty

3" "-fluorobenzyloxy

2' *-methylbenzyloxy

2'* 4" -difluorobenzyloxy
4’ '-fluorobenzyloxy

3' '-fluorobenzyloxy

2' "-fluorobenzyloxy
2''4' '-difluorobenzyloxy
benzyloxy

1' '-phenylethyloxy

2' '-propinyloxy
tert.-butyloxy

1''-Me-3' '-CF3-pyrazol-5'-yloxy
3" -fluorophenyloxy

2' -fluorophenyloxy

2'' 4" "-difluorophenyloxy
2' '-methylphenyloxy
3"'-chloropyrid-5' ‘-yloxy .
phenyloxy

phenyloxy

2' "-methylphenyloxy
benzyloxy

Use of a compound as defined in any one of Claims 1 - 8 in combating undesired

plant growth.

10.

A compound of formula I as defined in any one of Claims 1 to 8 with the proviso
that the compound of formula I is not 2,6-bis[(6-bromo-2-pyridinyl)thio]pyridine, 2, 2"
thiobis[6-[(6-bromo-2-pyridinyl)thio]pyridine, 2,6-bis[[(6-bromo-2-pyridinyl)thio]-2-



13. * Process for the preparation of conpounds as clai+wed in Claim10
wherein group B isydiffefent: ff<dm group A which conprises reacting a

2, 6-di hal opyridinelof_formula ll.with at nost an equi m)aum,,ﬂ
metal salt of an afcohol or thiol of}{formulg AXH foll mm”tmmﬁ"
reaction with at | ¢ ' nmount ~ a netal salt “of tan®al€ohol or

thiol of formula BXH. 14. Process as clainmed in Claim12 or 13 in which
t he reacti on( gyridényd Rhio]@didine, 2,2phicbis[64][fefi6-brand-2emytridinyl)iio]-2- Process as

o thiol s r oAb Ao, aelfl T AT Ak l'L”{f'*ﬁré@-laﬁiﬁéi-%-g?{hf%@f?-2?"

Process for t He-p3-ehlarepticar)biold Snigerhyd- 1 Hspxrnzal e 19xy] Grmagthaxypyridies. éi n

g][ O]ygr Eu: Z fl: }‘[[[ff[rl?slairﬁemyl-s-ﬂ@Rnézhyvt/ﬂiof;h;-mmmwmﬂ-uHaﬁm@ma hal opyri done
yl]methylene]amino]oxy]methyl]benzoic acid 1,1-dimethylethyl ester, 1,3-dimethyl-5-
[[6-(methylthio)-2-pyridinyl]oxy]- 1 H-pyrazole-4-carboxaldehyde, 2-methoxy-6-(1H-
1,2,4-triazol-3-ylthio)pyridine, 2-methoxy-6-(2-thiazolylthio)pyridine, 2,6-bis[(1-
methyl-1H-imidazol-2-yl)thiolpyridine dihydrochloride or 3-[2-bromo-2-[4-
(chloromethyl)-3-methoxyphenyljethenyl]-2,2-dimethylcyclopropanecarboxylic acid 1-
[6-[(6-methoxy-2-pyridinyl)oxy]-2-pyridinyl]ethyl éster.

11. A compound of formula I as defined in Claim 8. -

12.  Process for the preparation of compounds as claimed in Claim 10 wherein A and
B are the same which comprises reacting a 2,6-dihalopyridine of formula II:

(R)m

%
Hal—-(; J——Hal

with at least a twofold molar excess Qf a metal salt of an alcohol or thiol of formula
AXH, the symbols R, A, X and m having the meanings defined in Claim 1 and Hal
denoting a halogen atom.

¢y

13.  Process for the preparation of compounds as claimed in Claim 10 wherein group
B is different from group A, which comprises reacting a 2,6-dihalopyridine of formula II
with at most an equimolar amount of a metal salt of an alcohol or thiol of formula AXH,
followed by further reaction with at least an equimolar amount of a metal salt of an
alcohol or thiol of formula BXH.

14, Process as claimed in Claim 12 or 13 in which the reaction(s) is carried in a polar

organic solvent.

15.  Process as claimed in Claim 12, 13 or 14 in which an alkali metal salt of the
" alcohol or thiol is reacted at elevated temperature with the dihalopyridine.

16. Process for the 'preparation of compounds as claimed in Claim 10 wherein group
B is different from group A, which comprises reacting a halopyridone of formula IH:
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[err] W|th a halide of fornula B hal, wberein each Hal denotes a
hal ogen atom followed by reaction with a metal sal t of%&%or t hi ol
of formula AXH. 17. Herbicidal conposition which conprises a conpmd~as

defincd in aim10 or claimll in assoc.atuén with aca“’lﬂ mmﬂ[ m

surface-active agent. 37

(1D

with a halide of formula B hal, wherein each Hal denotes & ﬁ.alogcn atom, followed by
reaction with a metal salt of an elcoho] or thiol of formula AXH. '

17.  Herbicidal composition which comprises a compound as defined in Claim 10 or
clalm 11 in association with a carrier and/or & surface-active agent.

[ ——— ...
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