= 0. 003 890 B2 Descri-ption This invention relates to herbicidal pyridine
conpounds, to processes for preparing them and to herbicidal processes and
conpositions utilising them 5 Swi ss patent application 9471/76
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contrasts with the ai mof _the present invention which is to prepare

hexbi ci des useful for sel & stroyr ng gram naceous weeds in the
presgpnce of broad | eaved cro;ﬁa I; ur U|( Pat ent Application No

31321/ 78 corresponding to EP- RdeLciLkd cl es 54(3) and (4) we

have descri bed herbicidal pyridine conpe--os of the forrmula (1): z 25 [err] l
wherein Z and Y. each re resent a fluorine, chlorine, brom ne, iodine, or ﬁ
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to 4 carbon atons; and [err] |s a cyano group; a carboxyl group; a

car boxam do group [err] wherein R3 |5~CN§’tﬂfogen or an al kyl radical and R4
S hﬁﬁrogen an optionally hydroxy- ofl phenyl-substituted al kyl radical of
1 to 4 carbon atons, a phenyl or chl oPophenyI radi cal, an al koxy radi cal of
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Particular examples of compounds of formula (I) include the compound in which Z is a CF, group, Y is
hydrogen, R' is methyl, and R? is a butoxycarbony! radical
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and the conpound in which Zis a CF3 group, Y is chlorine, [err] is
e hyI and [err] is a propoxycarbonyl radical [err] 10 The conmpounds of the
|nbent|on are herbicides which are in general substantially nore effective
against grass speci es than agai nst gpcmaoammoBﬂpecr es of plants. They may
berused to control unwanted grass speci es @%c*)vm ng al one, or at suitable
ratfes of application they may be used t & grass weeds grow ng anong
br oad- | eaved crop plants. The conpounds y be either applied to the soil _
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corpounds  of %r fﬁﬂle?mﬁ ’] cti lﬁfrtﬁzln mklefcemﬂ mixtires by peshle PPy 'ﬁ?ﬁ\e{?rc‘eﬁcé shig 45 oS
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thyl substituents.
% ::?d xherem at least 75% by weight of the compound is in the
Preferably at least 86% by weight of the compound is in

isomer is at least 99%.
prefe'r:: lg, |tsrc‘:'nr:a:'og: :c;?':pgm\hde:-: l:c)>f formula () may be obtained by stereospecific synthesis as shown in

Scheme A below.
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Qpti cal isomer) . (D isoner) 10 In Schenme A, the synbols Y and R have
the neani ngs defined for themin relation to formula (11) above. The synbol
Hal stands for hal ogen, for exanple chlorine or bromne. During the
reaction illustrated in Schenregp 0003890 B2nment of the bromine atomin
the propionic acid derivative (1V) is acconpani ed by inversion of the
opti cal coBge@adation, giving rise to a product having the opposite optical
configurationszt_.o 15 t hat f the starting material. Thus to prepare

conmpounds (11 | orm it is necessary to start with al pha-brono
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conmpoun sédlmloeta Bngtﬁﬁeaereaﬁd)ﬂw s Hy'cOrMRntiohBll Focassed.d t hen be converted
to the corTte&pmpd:rﬂgluamudect:dshmmdaaﬂag/mtsmmtemn bé gnepa!mmheﬂwnbmoctsmtwa I
chlori d%ommdﬁﬂmv bemrmeredg Eﬁeﬂ@gfeﬂml? F’ti(‘)"?)sﬁme "“é‘%ﬁ@)’& XY ‘Ij' (}ﬁé
used to )| sses.

é% "éﬁ‘rff hﬁﬁeﬁ'qﬁh‘i%qu%ﬁ;gd aagtk at‘ﬁ" rfir%ﬁgY %‘éxél n canb%
prepaised D(fdﬁl\@lWﬁutB%rWSnng-Ehw&mpGMQmedS‘nVér{tlbn maeysommmcm&rmd by reaction
of a 2-hal ogeno-3-Y-5-trifluoromethyl-substituted pyridine with a netal
salt of 4-§Eﬁaﬁyphenyl SO as to obtain a
2- (4- met hoxyphenoxy) - Y-5 trifluoronethyl- subsi;tut ed pyridine, and then

treatipng the | at C&f geal kyl ating nt ( p r| di ne hydrochl ori de)
to generate the requi (ed| conmpound | IHo

(higr preparing
t he conpounds of the han 1S shovvn Scheme B. Schene B 50
[err] 60 In Schene B, the synbol s Y and R have the neani ngs assigned to
them gbove in rel ation p formula (11) an )Hal I s hal ogen, for exanple,
chl orine, bromne or f uorlne The startlng materials (V) are known
conpounds or nmay be prepared by nethods %kiremer f or the preparation of

anal ogous conpounds. The conpounds VI nay be prepared by reaction of

hydr oguiiNeREmIb L. 4y RBoiky SREd @) th H8ERas Odsighbfto AR BBV %f%n&t-l BRANIGRGRNO
Propi oniHat .asawbedesae\eatwem&rln brorhiRé 6rAbANG. THE bk §mtstaamw 06 krlolWA cithgtdadAt i on
of 65 amaimagobe sreporapimetBodskndvacionthe pleparationdf analdgbusoBP3un890 B2 The
reacti on cOritompowndsVbmay he pispasetbisreaftiomohygirogmingnewit thie L pptigabisemersal the
descri bé‘apﬁ%’ a‘S‘t‘!'Pf@rPé'%\e“ PrpPionicerid figrivatiye Hlé’cft""°"{'?RamF‘H?f§ﬁ??V6H°'dFWF‘EPé§‘°a°f

logous unds in racemtc form
procegs of “TORET O rantnaceous weeds, which conprises applying to the
weeds or to the Iocus thereof a herblgldally effective anount of a conpound
of formula (I1) as hereinbefore defined. 5 The invention further
provi des a process of selectively controlling gram naceous weeds in the
presence of broad-|eaved crops which conprises applying to the crop area a
herbicidally effective anmount




of R-conmpound of the formula (1) as hereinbefore defined. The rate at
whi £h the conpounds- will be applied in the process of the invention wll
depend upon factors such as the identity of the particular gram naceous
weells and broad- | eaved crop, but in & 803B90 B2 punt of from0.025 to

2.5} kil ograns peﬁ'hJ‘r%QJtth'; gonthLrlls fpﬂhéHbéegpéf%chM é fre s{nﬁlg? tg 'tI’JOSL Qesg:ndgh If(Q’%rcﬁJr“e A.
per{hectare i s pmei @ifhedaspbdl thé HveFiok drovides bprédass &9 doRtAdIMig SgrivRinSceb@UWEEDE, Ovhich
be 5ignifi cantdoyprises eppiydirig tv heaedsar ti thé kilas thanaiha hérdicilially stieviivesamuuerof apphpandd of
directly to plf&’lfi’tuésa ﬂ'\méﬁrea P"ng":lgé 30|I cont ai ntlvn sreigdsﬁ ofr t est Ignt St the
.theEB\and L fOprre n%rbroagd leave Zro snvt:f Ensf ;[i Htc\?éhgizro ar,eagﬁeg:pgg?l?tsﬁe ive amd)unt
in BQil the Dgid, pdun® BEthe oA (11§ ?sCf%Fgu e‘fﬁ r’ipe

L fprnms. In a furkd@te AMARE the obhawnayelmtuewapmowtrdq;socbﬁrobtrﬁhﬁh%huon will depend upon
conpositions, fmpsucsa e dentityof thetppnicularigrpminhicenys waeds empacatcleaykd ¢rog, lvud imgenkra) an
as her ei nbefragy 0?511‘0aém%tamseeweftﬂea’"tb&ﬁﬁ'Faé’fe widlafremdilig ! klogwsmingr igctare

) is pry
liquid diluent®PEER ﬁ%&}gﬁé Lre‘?o ?&’9 %9 Wr‘:d?e,gactuf o LsHeMtlidhs tah kne L
abole, cont ai rswgerémn 2. WRbriHiidd to ot sboak of SRS 13 Sand
l'i sfed in Tablfornhs vaeé ﬂWIarTm:lEcl ivity whlch suggests that in soﬂ the D and L isom I&’Wlﬂtﬁmlse to
Y 5 Ryive mixtures of the D apid L forms [er r d [err] 35

| f desired, the fthg igy @dﬂéorﬁp%@enwompng@ @y an active ingredient
her pi ci des. %ﬂﬁ??@ g aff ??é’ﬁ‘ﬂng)ﬂgﬁe nREsn FmUpHTg A 3 cqEyr BPMRRIfine @ solid or liquid
conposi tion a m »Lmaﬁarce&araaneslc%shp&mes D6ding itdl forMbita fif raBdVeAcdntalning?a6ré nai doBt by
at | east on® oidight ohe DiopticdEisontdicarotidi&l in ITetl®I icghe may be any herbi ci de not
having the formula (I11). It nmay be a herbicide having a 40 sinilar

spectrum of herbicidal effect, that is to JABLE herbicide mainly effective
agér/nst grasses, or it may be a herbicide having a conplenentary action,
e

for xarrpl ezsa herb| cide that i$ agdmps@ndigal nsty brdad-| gaved |weeds. Exarrpl es
of jherbicides which may be m xgd—wth—the—fFoerpodnrds—e—the~{nventi on

i ncl ude the follow ng: A Bipytidylilm herbpicifdes, fmcoéb!:a | e paraquat
dichloro (1,1 '-dinethyl-4,4 -§ii pyridyliun dichlorfide)l and di quat di broni de
(1,1 -ethylgne-2, 2" -bipyridyliyum di brom deﬁ]. B. Gd(yphosate

(N-jphosphor onmet hyl gl ycine) and|its salts apd ester|. CcoBentazon

(3-li sopropyl -(1 H) -benzo-2,1 ,B-thiazine-4fone 2, 3-didxide)| 50 'D. Hornone
her'bi ci des e.g. MCPA (4- chI or ot 2- met hyl phephoxyacet|ic &id) 2,4-D

(2,14-di chl oiophenoxyacet i c acid) D chror prop '

( 2-, [ 2, 4-di chl or OMQ%YtLPEWo%s%f ﬁ%lqg (ll?mg r;l;lxed with other herbicides.
(2,]4,5-trichlor Oﬂhﬁiﬁﬂﬂgﬁ&ﬁeﬁﬁ/&m&% povides a IXVHMH%I’ ddfhposition a mixture of at least one herbicide
(2-{[ 4- chl or o- Zefrfwtrhgal( hem ptbﬁtgmaqxhﬂd:ermcxdeE Urea herbicides e.

Chlor oxuron_(3- °1hqll"l9|th€i3ﬁp la g} g@avgpa,herglclde havinga
(1-[ 3, 4-di C‘f.” 0 j th ls ;L @‘%ﬁ@f effective dgainst grasses, or it may be
(1-[ 3, 4- met at rJv or Om; a co io _ o eas dthBat 'fcmﬁ agamst broad-leaved
her[bl cides e.g. skmésnﬁ f(e%uﬁdak m&n%&m& abdag'lmmtﬁoc&n&uﬁdst &fl tBg Ilrﬂeu)tlon include the

atra2| ne (2- chieliavdngl- et hyI am no- 6- |sopropyl am no- 1 3,5-tri-azine) -

koxy- 1- 8l kyl -3 yl.urea herbici ,
(3_1[ 3. 4-di chl o%/ogf?g&'l fiﬁ#édﬁﬁj %t araqﬁégé Er:“-dlm -44-%: \anﬁhum dichloride)
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55 Mecoprop (2-[4-chloro-2-methylphenoxylpropionic acid).
E. Urea herbicides
e.g. Chloroxuron (3-[4-(4-chlorophenoxy)phenyi]-1,1-dimethyl urea)
Diuron (1-[3,4-dichlorophenyi]-3,3-dimethyl urea)
Fluometuron {1-[3,4-metatrifluoromethylphenyi]-3,3-dimethyi urea).
60 F. Triazne herbicides
e.g. simazine (2-chloro-4,6-diethylamino-1,3,5-triazine)
atrazine (2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine)
G. 1-alkoxy-1-alkyl-3-phenylurea herbicides
e.g. linuron (3-[3,4-dichiorophenyl}-1-methoxy-1-methyl urea)
65 monalinuron {3-{4-chiorophenyl]-1-methoxy-1-methyl urea).

5
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0 ‘tq/c i sonq E)fampm rllustrates the preparatnon of the compound of formula (II) (Y = CI R = —CO,CH,)

3- Chl or oW me ' ‘I?? i t |(q et hyl

al pha- br ?z?a e o e Jé‘.é‘ﬁé’t"“% '°"" ﬁﬁ:{ A 2 rec
anhydr ougnd aee'asrnuénram RoRath er 5 WM 6r mb.rrg emrhe,ag adreuradememf ux
i n ety lanethlydsidiewashed Wiltomethy) ethyliketbrea: THe filtcater ahd whbhingwetelew spovedesi tg givé @tbiland
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thin-1 ayeLs, 's@f@ﬁ Bchi e The lptr 1QotdiiohCat &
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the aid dfestfg% tsP‘@ - tRergofrespp 'F'°’"e[r?}’i‘h6 b P'“P?H"Sﬂa?) "e&i’ed%’eF‘? PagO [j g
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optical isomer. The optical isomer. The optical rotation at 21 [err] of
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-003 890 B2 Clainms- 1. A resolved D optical isonmer of a herbicidal

ound of the formula (11): 5 [err] wherein Y is hydrogen or chlorine and
id a carboxyl group or its salt, o a 0 t her ﬂ

carQoxyl group chosen fromthe foI | o @ﬁggrg xarm do(ﬁﬂmﬁ Iu/’mg m”"l

[ern] is hydrégems or [err] al kyl and [err] |s hydr ogen or an op tiofalfy "5

hydr. oxy substrtqt radi cal of to carbon atons, or wherein R3 is

hydrogen and R4 |§re5% °Q5‘Fa'éﬁ‘?|'"6'r?fﬁﬁ‘§ﬁ’5ﬂ'da' ‘E?}“Peﬁrddﬁk'}frf?’db"a[(@rr] wherein the

group -NR3B4 constitutes a piperidino or norpholino radr cal; c) a thioester

group-~.[err] wherein [err] is Fé&s phenyl ; d) an

al koqgcar bonyl group wherein themrour y be s3tra| ght or branched,
has:1 to 9 carbon atons and opti onaty om{.eq hydr oxy or hal 09&1),
substituents; e) an al koxyal koxycar bonyl gro err] wherein [err] is an

al kyl radical of 1 to 4 carbon atons; f) a cycl ohexyl oxycarbonyl radi cal
optionally quQ‘E’f-"t‘Mt’ e'tméh'efr'"e ‘FB'SrF&]a é\ﬂgﬁ’t‘@)ﬁ%‘fsé?" REATRpter onpther derjvativef a

9) a phenoxyc‘é“f ot AT Rl Q% PEE, i FRRC AT BARD: B oo
met hyl subgf Iﬁ §ubs91rute ol rRARFHF 1%4%%192&% o AT LT mé.@‘iﬁd?.'ﬁl‘o‘ﬁ
whi ch opti onattigtopreans one or nore hal ogen or net hyI substrtuents and

wherein at | eastb) ?5'%&9 idaet-gPrt-NER* Mereloohqawnm—-rl‘@°m‘mon$1@t€fscﬁ piperidirtoher morpholino

D-optical i soh’"é'r‘:a' a% e (i_f?rg?ound as clained in
claim 1 wheyein 4% ?‘Kﬂ %gipﬂﬁﬂ k f}ﬂq% HE, b3 GefRaf BARCBLHTE1 109 carbon
wherein thé a Ltk.«axxncgs brrsurrsaé irof) or Rdars! optonal 1y
bears one or noregadl x@{ly:xﬁ:irbbm.ll @@em—solmsmr-lzt:umn*‘mheam Farsl«meml Hmuayoa'rda@rtydbon
group [err] whemsin {err% is an al kyl radical of 1 to 4 carbon atons;
cystohexyl oxyc?rf’q?)ﬁ? ohexy i“ﬁ’%’("“ﬁ‘bfaf’ﬁﬂszT"]Fag‘Uﬁ@f‘lt‘t'tﬁ‘f BY O Or SRS ?‘°9?ﬂraé°"I'Fa°r’ aRpsyY!
at oms. or ) A hdrdkyarbHyl Adid SHRNNIRHeRHIYne bAHDE Rhiogdn ¥ mREGTNbst AP oo
which 35 opti Onah%ynzhegeﬁbgn&amar%m@%hﬂ%ggam @hickTBltidN lly%b@§£}§é&9ﬁﬁr§ halgdéﬂ or
the degree of methgicubttiivents;i s such that at |east 85%of the conpound is in
the form of t#ns Vs tdeairst 7B % dreyeighBof the q?emrrtsliuwltha aftheﬂlxge isarepr- "
sccor i o v AT e ST [yt
pyri di ne” compagiidyastirabi sumél;%g T By akbgLatb HAOR® whersin R® 18
al koxycar bonyén gey0rpicaifof Ufd 4 Qrdon G pﬂcﬁb%loﬁfca&&\ aknmwaﬂndﬁew@lafthﬁwiy one or
group [err] \Mmereemaipgperato]nsrca rumhyalr IsAOr patiproeycadionyl rédical] tomplepm grounef which
A herbi ci das PP;JJI/YH "r'Pg'!Z' sufpstity }srﬁmﬂ tbﬂﬂeef?e|°§’e§%‘ﬂ§’f‘éﬁwﬂe¢?t;?t
StéAh

fully resol ve b g nﬂ%‘ﬂﬁ " r%J:or rgggt'f‘g .cm%f s?JnQEJy rLsQIvQ

conpound of the 4f c al yndr compound as claimed in clalm 1 or claim 2 E1dxyRarbSnyi
a carboxy or gmnmdsfhpmarbbmaydqs 6}1aB BlRoxyafkdxgcaltpdyl Qe p—CD. QﬂﬂznmwmadnnMIeauearm
at | east 7% by"cmg gt‘*d@‘fbonhemo mpound |s |n t he form of tt et AR
i somer. 7. A he pPraisica 3iny; 4ipdic V) ”F‘h’ Ye€h
the degree of rreggglrﬁf’w drfg%“c% denet ?fe?t Gufc'qa RYUIping SYTRS ?“Eag Bhd is in

the formof the D optical iso I 55 8, A herbicidal pyri dr ne conpound

according t® claim6 which is B fully resotrged. 9. Herbicidal :
compositions conprising as an activ |ﬂ redi e conpbund of fornmula 11 )
défined in any one of clains 1 to 8 TN a f G-ecarrier conprrsrng
a solid or liquid diluent. 10. Herbicidal conp ySTt i ons conprising a
cgonpound of, formula 11 as defined in any one of claims 1 to 8 in adm xture
with anot her Wegrein Biscesanhony op mehexyadreonyl or@p. 61§ hydrogen prehipripandgdgrepat least 756% by
~ weight of the compound is in the form of the D-optical isomer.

7. A herbicidal pyridine compound as claimed in claim 6 in which the degree of resolution is such that
at least 85% of the compound is in the form of the D optical isomer.

8. A herbicidal pyridine compound according to claim 6 which is substantially fully resolved.

9. Herbicidal compositions comprising as an active ingredient a compound of formula Il as defined in:
any one of claims 1 to 8 in admixture with a carrier comprising a solid or liquid diluent.’

10. Herbicidal compositions comprising a compound of formula |l as defined in any one of ¢claims 1t0 8
in admixture with another herbicide not of formula .
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